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Solderless saves time like you
woulan't believe. QOur Proto-Board®
solderless breadboards put every-

fhing you need fo get your circuit up
and running on an aluminum
packplane that lets you work at
frequencies from DC to half a Giga-
Hertz. Three Proto-Board® models
feature built-in regulated power
supplies—and one of them's a
oulld-it-yourself kit!

CSC solderless breadboards save
energy, 100. Especially yours. Because
circuit bullding becomes a simple
plug-and-chug process, straight

from an idea to a working circuit,

There are 9 Prolo-Boards * inall,
manufacturer's suggested U.S. resale
prices from 51595 o 5124 95,

CONTINENTAL SPECIALTIES CORPORATION
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That's why we've become the
eqgsiest-to-find solderless bread-
boards in the world—available ot
more stores than anybody else in
the business. Because people who
know solderless best insist on CSC.

Save fime and energy. Get a
head start with CSC.

70 Fulton Terrace, New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227
OTHER OFFICES: San Francisco. (415) 421-8872. TWX 910-372-7992
Europe: CSC UK LTD. Phone Saffron-Walden 0799-21682 TLX BI7477

Canada: Len Finkier Ltd.. Ontario

1-800-243-6077

Call toll-free for details
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MFJ ENTERPRISES. INC. 1879

NEW MFJ-962 1.5 KW Versa Tuner lii

For $159.95 you can run up to 1.5 KW PEP and match everything from

1.8 thru 30 MHz: coax, balanced line, random wire. Built-in balun. SWR,
dual range forward and reflected power meter. Flexible six position an-

tenna switch. Outstanding value
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The NEW MFJ-962 1.5 KW Versa Tuner Wl lets
you run up to 1.5 KW PEP and match any feed-
ine continuously from 1.8 to 30 MHz: coax,
balanced line or random wire,

This gives you maximum power transfer to
your antenna for solid OS0's and attenuates har-
maonics to reduce TVI and out-of-band emission.

An accurate meter gives SWR, forward, reflect
ed power in 2 ranges (2000 and 200 watts).

A fiexible six position antenna switch lets you
sglect 2 coax lines thru tuner or direct, or ran-

MODEL WMF 567

dom wire and balanced line.

A new all metal, low profile cabinet gives you
RH protection, ngid construction, and sleek styling.
Black finish. Black front panel has reverse letter-
Ing. 2x14x14 inches. A flip down wire stand tills
tuner for easy viewing

Efficient, encapsulated 4:1 femite balun. 500
pf, 6000 volt capacitors, 12 position inductor.
Ceramic rotary switch. 2% meter.

Bullt-in quality. Every single unit is tested for
performance and inspected for quality. Solid

Where else can you geta 1.5 KW
Tuner with SWR, dual range
forward and reflected power
meter, antenna switch and balun

for only . . .

1597

American construction, quality components. Une
year limited warranty

For your nearest MFJ dealer, call toll-free
800-647-1800. Stop by your dealer. Compare it
feature for feature with other tuners. Compare its
value, its quality and its performance.

After a truly side by side comparison, you'll
be convinced that its value, quality and features
make it a truly outstanding value.

Why not visit your dealer today? | no dealer
is available order direct from MFJ.

MFJ-961 1.5 KW VERSA TUNER Il has balun, six position antenna switch. Matches coax,
balanced line, random wire, from 1.8 to 30 MHz.

R
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The MFJ-961 1.5 KW Versa Tuner M gives you
a fiexible six position antenna switch. It lets you
select 2 coax lines thru tuner or direct, or ran-
dom wire and balanced line,

Run 1.5 KW PEP. Match any feedline from 1.8
to 30 MHz: coax, balanced line, random wire.

Gives maximum power transfer. Harmonic at
tenuation reduces TVI, out of band emissions.

6 position antenna switch lets

you select 2 coax lines thru tuner
or direct, or random wire and
balanced line.

£y *$1 3995

Black all metal :ahln:l Black front panel has
reverse lettering. Flip down wire stand tiits tuner.
ox14x14 inches

Encapsulated 4:1 ferrite balun. 500 pf, 6000
volt capacitors, 12 position inductor, ceramic
swilches. 50-239s, ceramic feedthrus. One year
limited warranty

Every single unit is tested for performance and

inspected for quality. Solid American construction,
quality components.

For your nearest MFJ dealer, call toll-free
B800-647-1800. Visit your dealer and compare.
You'll find real value.

Why not see the NEW MFJ-961 1.5 KW Versa

Tuner Il at your dealer's today? If no dealer is
available order direct from MFJ

FOR YOUR NEAREST DEALER OR FOR ORDERS

cALL TOLLFREE 800-647-1800

Order any product from MFJ and try it. if not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back if not delighted. One year limited warranty. Add $8.00 shipping/handling.

For technical Information, order/repair status, Iin Mississippl, outside continental USA, call 601-323-58689.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On | { i aﬂ
_

MFJ ENTERPRISES, INC. i

MISSISSIPPI STATE, MISSISSIPPI 39762
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SERVING FREE
HAMS PHONE! 800

- 854-6046

east ... wesl CALIE CUSTOMERS PLEASE CALL OR VISIT STORES LISTED BELOW

Al leading brands ... PLUS FREE SHIPMENT U.RS. (Brown).

in-depth stocks (Except where otherwise noted)
new /used gear

b s i g ALPHA AMPLIFIERS
other well known hams give you courteous

personakzed service

Alpha 76A by ETO offers full power with desk-top con-
venience, is rated up to 2.5KW p.e.p. SSB, 1KW aver-
age, CCS. Tunable 1.8-2MHz, 3-24MHz." Nominal
drive is 100W p.e.p., 60W carrier. Uses 2-Eimac 8874
ceramic/metal triodes in G/G. Full cabinet-ducted air
cooling. 7.5°H, 17°W, 14.75°D. 65 Ibs.

KENWOOD

check discount prices

ALPHA 76A Reg. $1395 $1219
Alpha 374A gives full legal power plus factory-preset ’
BP circuits for instant change 80-15 meter amateur - " —
bands (also tunable for general coverage). Rated up to g
2.5KW p.e.p. SSB, 1KW average. No time limit. Nomi- o - T
nal drive: 100W p.e.p. 60W carrier. Uses 2-Eimac 8874 " ﬁ ,‘ I'” [ =
ceramic/metal triodes in G/G. Full cabinet ducted air 6 uowa 3788,
cooling system. 7.5"H, 17'W, 14"D. 75 Ibs e '
Reg. $1795 $1569 ALPHA 374A
—- Alpha 77D, without doubt the ultimate in packaged
power for HF communication= and industrial use.
YAEsu . Conservative ratings, careful crafting, finest compo-
nents. Manually tunable 1.8-2MHz, 3-24MHz " Rated
2KW p.e.p. or continuous carrier. No time limit. Driveis
100W for 2KW input nominal. Uses two Eimac BB77

check discount prices

. ;- ceramic/ metal triodes in G/G. Cabinet/tube ducted air
; = = '1' cooling. Quiet! 11"H, 19.5W, 22°D. 103 Ibs.
| & A ALPHA 77DX $3139
.= (8 S o e o 4 ;E:nﬁ?rgc&nl ;mra&a&puﬂr:’ﬂs ME Eiﬁdﬂ:ulHﬁ 1réaTatnr
reight prepaid if can be shippe g2l o ““g' e e < g oLy L
901 DM FT-" 01-:0 U PS. (Brown) quul?flinad. “’T&Tmmmmﬂﬁgﬂ”mﬁ?“’“
ROTATORS Special deals!
ALLIANCE HD-73 ALLIANCE #_ HAM X HAMIV | cD-as
Reg.$154.95 13 u-100 | Reg. $299.95 Reg$224.95 4 Reg. $164.95

$109.95 g&E8 Reg. $59.95°¢"

$39.95 n $209.9

OVER THE COUNTER (Mon. thru Sat. 10 AM to 5:30 PM) MAIL ORDER, Phone, Write.

$149.95 $109.95

ANAHEIM, CA 92801 SAN DIEGO, CA 92123
2620 W. La Palma 5375 Kearny Villa Road (714) 560-4900
(714) 761-3033 (213) 860-2040 Highway 163 & Ciairemont Mesa Bivd,

1 mile east Knotls Berry Farm

OAKLAND, CA 94609

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

BURLINGAME, CA 94010 VAN NUYS, CA 91401
1999 Howard Avenue (415) 342-5757 6265 Sepulveda Blvd. (213) 988-2212
5 miles south on 101 from S_F. Airport San Dvego Fwy at Victory Bivd.

* PALOMAR & ROHN » ROBOT » SMURE » SWAN » TELEX » TEMPO » TEN-TEC
= TRISTAD » TELREX » TRI-EX & WILSON & YAESU = more

Prices/specs subyect to change wihout nolice.  Calf, residents add sales tax
2 » CQ + June, 1979 Please send all reader inquiries directly

w ALOE = ALLIANCE » ALPHA » AMECD » ATLAS = BIA0 s COE & COLLINS » CUSHCRAFT = CUATIS =
lEHI ﬁ‘ e DENTROMN = DFANE » EIMAC ¢ HUSTLER « HY-GAIN & ICOM = KENWOOD ¢ KLMe MFJe MOSLEY
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Novice, QRP, 200 w, deluxe — good, better, best —
$299, $369, $399, $699, $869, $899, $1069. TEN-TEC
has them all. A choice of seven HF transceiver models — a
choice of power levels — a choice of operating features (and
accessories) for beginner or old timer. Best of all, there's a wide
choice of prices to fit every amateur budget.

TEN-TEC “OMNI"” TRANSCEIVERS — REALLY CHOICE.
Top of the line. Deluxe in every respect. Deserving of a place in
the finest of operating positions. All solid-state 100% duty cycle
200-watt final amp.; 8-bands (160-10 m plus convertible 10 MHz
and “Aux’’ band positions); broadband design for no tune-up;
built-in VOX and PTT; built-in Squelch; 4-position CW-SSB filter
and 8-pole crystal filter with separate mode switch to permit using
all filters in all modes; 2-speed break-in; 2-range offset tuning;
optimized sensitivity from 2 uV on 160 m to 0.3 uV on 10 m;
greater dynamic range (typically better than 90 dB) plus PIN
diode switched 18 dB attenuator; WWV at 10 MHz; front panel
control of linear/antenna bandswitching, phone patch jacks;
“timed'’ crystal calibrator (on A" model only); zero-beat switch;
SWR bridge; adjustable ALC and sidetone; dual speakers; plug-in
boards; “‘clamshell’’ aluminum case with black vinyl covering plus
warm dark metal front panel; full shielding, optimum size for
convenient operation: 5%"h x 14%"w x 14"d. Model 545
OMNI-A with analog dial, only $899, Model 546 OMNI-D with
six 0.43" LED digital readouts, $1069. Model 645 keyer, $85,
Model 243 Remote VFO, $139, Model 248 Noise Blanker, $49,
Model 252MO AC Power Supply, $119.

TEN-TEC “ARGONAUT” TRANSCEIVER—QRP CHOICE.

The challenge and excitement of working the world on 5 watts.
And every feature you need: all solid-state; 5 bands (80-10 m);
full amateur band coverage SSB/CW; sensitivity less than 0.5
pV; offset tuning; 4-pole IF crystal filter, 2.5 kHz bandwidth;
analog dial; vernier tuning; automatic sideband selection; built-in
speaker; 5-watt input to broadband push-pull final amplifier;
PTT,; full CW break-in; adjustable sidetone volume and pitch;
built-in SWR bridge; TVI filter; plug-in boards; small and light
weight enough to go anywhere (4%"h x 13"w x7"d and 6 lbs.).

World beating price, too: Model 509 only $369; Model 210 AC
Power Supply just $34.

TEN-TEC 540/544 TRANSCEIVERS—POWER CHOICE.
200 watts from the bottom of 80 m to the top of 10 m — SSB or
CW. No compromise from the leader in solid-state HF technol-
ogy. Instant band change without tune-up; sensitivity 0.3 uV;
offset tuning; B-pole crystal-lattice filter; WWV at 10 & 15 MHz;
push-pull solid-state final amp.; 100% duty cycle; adjustable ALC
with LED indicator; built-in SWR bridge; PTT: full CW break-in;
adjustable sidetone pitch and vol.; zero-beat switch in Model 544.
Choose the value leading Model 540 with analog dial and built-in
25 kHz pulsed calibrator for just $699 or the Model 544 with six
0.43" LED digital readouts for $869. Model 240 160M converter,
$110; Model 262M AC Power Supply with VOX, $145; Model
252M AC supply only, $119.

TEN-TEC CW TRANSCEIVERS—BUDGET CHOICE.

The “Century 21" series. Unique. Modern technology with
old-fashioned value. Fine performance, reliability, and simplicity
of operation, all at low cost Win raves from novices and
confirmed brass pounders alike. All solid-state; 5 bands (80-10
m) full amateur band coverage; receive CW and SSB, transmit
CW, sensitivity 1 wV or less; offset tuning; 3-position selectivity
(2.5 kHz, 1 kHz, 500 Hz); 70 w input to push-pull Class C final
amp.; broadbanded for no tune-up or resonating; full break-in;
adjustable side-tone level; built-in AC power supply. Choose
Model 570 with analog dial for only $299; Model 574 has a 5
LED digital readouts for only $399.

The choice is all yours when you choose TEN-TEC HF
transceivers; see your nearest dealer or write for full details.

"Qﬂ'ﬂﬂj

el SR

Please send all reader inquiries directly
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TEN-TEC X
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EXPORT-5T15 LINC AVE HMICARO, PLL. AORLE

WIDEST CHOICE IN HF
TRANSCEIVERS: TEN-TE




In our excitement over that astound-
ing cover shot of Jupiter last month | forgot
to mention one important fact, where the
picture came from. The impressive photo of
Jupiter used last month and the terrific shots
for this months cover come from the Jet
Propulsion Laboratory (JPL) via Dr. Norman
Chalfin, K6EPG X. The larger photo shows Mars
in 1976 and the smaller shot highlights the
volcanos on lo, a moon of Jupiter. | for one
am continually amazed at both the picture
quality and the subject matter,

Elsewhere in this issue, Norman de-
tails some of the SSTV activities of W6G-
VIO, the amateur radio club station of
JPL. The SSTV operations were argan-
jzed by Dick Piety, K6SVP also of JPL
and | expect that you will be seeing more of
Dick's efforts in the months to come in CQ.

This month we are also featuring an
ATV Primer by Henry Ruh, KBOFO. Many of
you recognize Henry as the Editor and
Publisher of the amateur television magazine
AS5. Henry has long been a proponent of ATV
on the air and in print, He is also the author
of the book ATV In A Nutshell. We welcome
Henry's contribution 1o CQ and recog-
nize his efforts on behalf of ATV,

Our own resident expert Bill DeWitt,
W2DD, rounds out the ATV scene this
month with his In Focus column. Through
the years Bill has kept CQ readers aware of
ATV and its many facets while reporting on
the activities of many SSTVers out there.
Early on, he advocated fast scan technigues
and has been responsible for numerous arti-
cles on TV appearing in CQ. It has been
Bill, carrying on the work started by Cop-
thorne MacDonald, that has kept SSTV alive
and well within the pages of CQ.

Just as CQO pioneered the growing in-
terest in RTTY through the years, | don't
think it immodest to point out that we have
continually supported first the existence and
secondly the growth of ATV. The emergence
of the computer in video terms has sparked
the interest in both RTTY and ATV in that
several aspects can be enjoyed within the
same video framework. It's the way of the
future and the shape of things to come (if you
pardon the analogy). Commercial TV has
made us all video conscious as a way of seeing
the world, ATV can give us this world and
worlds beyond. It's nice to see that other pub-
lications are beginning to see these pos-
sibilities and are offering ATV material.
Welcome aboard.

The Sunfire Project

The Sunfire Project sounds like one
of those sci-fi movies that usually means
gonspiracy and doom. The project how-
ever has nothing to do with sci-fi or monu-
mental destruction. It does involve the
monumental cooperation of over 500 young
people for over 8 years to produce a very

Lero Bias

unique electrical generating system, For over
8 years and at their own expense, High School
students living in the vicinity of JPL have
worked together to construct a Solar Thermal
Electrical Generator for use on Pitcairn Island
(VRB). These young boys and girls, some of
them amateurs, expect to complete the
project this month (June) with the generator
ready for shipment. JPL had donated the con-
struction site to the youths and provid-
ed technical advice and an Adult Guid-
ance Director for the project. The mat-
ter of funding, scrounging for materials
and |labor was left to them and they came
through with flying colors.

David Broyles, the Adult Guidance Direc-
tor for the group has steadfastly worked along
with them even to the point of putting his
own money in with theirs, Tom Christian,
VRETC, and the members of WEVIO (the JPL
ARC) coordinated the communications for
the project.

All told, the generating system will weigh
in at about 11 tons and be able to supply
between 5 and 8 kilowatts of power. At this

an editorial

writing (March) all that remains to be done is
the installation of the 240 individually
adjustable mirror facets, the boiler at the
point of focus and the generator operated by
a steam engine. The boiler is heated by the
rays of the sun focussed on it from all points
of the parabolic cylindrical section solar
collector,

One remaining hurdle to be cleared is
the matter of transportation, So far no
one has come forward to provide the means
for fee-transit. Negotiations are underway to
provide the necessary crating for the genera
tor which will be shipped in two parts, B tons
and 3 tons respectively. Beyond the actual
shipping, a military helicopter (tank trans-
port) will be needed to lift the unit on to the
island itself. What is needed is people of
means and/or influence to help make this
dream a reality. |f you have any ideas or can
offer any assistance to the project contact
David Broyles at 213-354-5557.

| want to thank Norm Chalfin, KGPGX,
for bringing this to our attention.

73 Alan KZ2EEK

- .

The Sunfire Project takes shape in the form of a solar thermal electrical genera-
tor at JPL.
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Deale

KILM

electronics, inc.

* ANTENMAY « ARFLIFIEAR «
¢ THANRSCEIVERS «
T |

[ontar Bl

The Industry
Standard . ..

KLM'’s

4,5, & 6 Element 432-16LB
“Big Stickers” i “Long Boomer”
| 15 Dbd...

For DX on 80, 40, 20, 15 & 10 meters, more and more contesters

are taking advantage of the “Big Stickers'~ unbeatable gain, band-
width, and pattern.

Still the highest gain antenna for
its boom length. Optimized for 432
Mhz (=2 Mhz) and complete with
balun for $59.95.

KILM’s =
144-148-13LB
“Long Boomer” 15.5 Dbd !

Our latest entry into super-gain VHF antennas, , “”"H| “vour
the 13 element "Long Boomer" has more honest ' youl DEEk "
KLM gain than our famous 2M-16. Balun included into the fUtUI“G

for $69.95. Our new Tribander: true broadband coverage, phone and CW on

20, 15, & 10 meters with no retuning. Handles 4 KW with extraordi-
nary efficiency $349.95.

KILM's

Skip-Frequency © Log 7.2/10-30-7

40, 20, 15, & 10 meters! Unparalleled performance on a single
feedline. WARC-proof, unobsoletable. Balun included for $679.95. KLM POWER AMPL.F'ERS
(10-30-7 owners: Conversion kits available) Rugged and Reliable inside where it counts!

Models for 2 meters, 220-225 MH;, and 420-450

MH;. Protected for overtemp, VSWR, reverse
polarity. 1 year warranty.

: . e N

K Melectromcs, inc. arma
17025 LAUREL ROAD, MORGAN HILL, CALIFORNIA 95037

| amatew 1odic monulncdue: 1 giLocohon
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Optimum Performance
Optimum Value /1C-211

? meter Multi-Mode 4 MHz Transceiver

* Full 4 MHz * Operates new subband * Two VFO'’s built in * Single knob frequency
selection * Variable offset * Remote programming with compatable RM2 micro-

processor * Two speed optical chopper dial * Computer input port * LSI circuitry °
117v AC built in * Uarlable wer output * 100 Hz & 5 KHz 144-146 /| 5 KHz 146-148

«SSB & CW, 144-148 /| FM, 144 148 - lF noise blanker * Front panel discriminator *
SWR meter * VOX on SSB with adjustable gain level and delay * CW sideband
monitor * Semibreak-in CW

SRS

“The 1IC-211 is a very fine piece of electronic “l only buy the best.”
equipment. It is every bit what | expected, and Frank, WB4WUY
810
L John. K2UFA “*An excellent rig. Both my wife (WB9BFY) and
myself are very pleased with it.”
*Very fine receiver. and easy to operate. even with Neal, WB9ZCU
so much on it. Nice!”
s g Alex, WD4DGF “An exceptional piece of equipment. Very
versatile.
“Fantastic rig! ICOM line recommended by Bernie, WB2FBP
dealer, but rigs sold themselves!!!”
Jerry, WB9QKV “The one that probably best illustrates our point
_ _ —that your Amateur Radio dollar buys a lot more
“The IC-211 outperforms anything ['ve used ... these days—is the ICOM IC-211 The key word
Regal quality throughout. .. exceptional cosmetic in any description of the IC-211 is L'i_"l"‘SﬂI.‘.'l."I_L' 3
design and compact ruggedness. Truh, a master- QST Magazine,
piece of engineering inside and out. “Product Review",
Steve, WDIFRP Dec. 1978

IC-211 Specifications raoe Ay T i 13

All ICOM radios ur_imfr: antly rxceed - 13 AL Vi RCTTTN T e 11 momihi) w 24 1n PR, Tl - sht 5 5 K mut A3 A ;. EPL A -'. 1
FLLC specifications limiting o us Fadistio Al dB | Carmer 5 Microphone Impedance: 500 Ohms U Senutany Al &AL D 5 microwolt i db i
SPUTIOUS EmMIssinns 0.1 .- srlt e 20 88 oyt . ;
. o e A e et LIl - ' i LE I'.-'- i/ { - i I g
Specifications are subject to change i i " e A R s Rl i Y - s Wi i o R . TS
without notice : : .
CIRCLE 26 ON READER SERVICE CARD
HF/YHF/UHF AMATEUR AND MARINE COMMUMNICATHON EQUIPMENT MSTRIBUTED BY:
ICOM WEST., INC. ICOM EAST. INC. ICOM CANADA
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Have you ever dreamed
of custom designing

Denlon. ...
HF-200A

RF M/CW
GAIN GAIM

SOM/D STATF TRANSCEIVER

Denlron__. ez
Twinsburg, Ohio 44087

Radio Co., Inc. (216) 425-8073

CIRCLE 12 ON READER SERVICE CARD



vour own radio ?
WE JUST DID!

Every ham sooner or later thinks he would like to
design his very own transceiver. The hams at
DenTron are no different.

The HF-200A is the finest expression to date of a
high quality, uncomplicated solid state transceiver,
designed by American hams for amateurs around
the world.

But, as ever, the finest expression of any trans-
ceiver is in the performance. We are proud of the
superior receiver incorporated within the HF-
200A. One example: the receiver signal passes
through 4 individually tuned shielded band-pass
coils before it ever reaches the mixer. The result
is a superior immunity to front end over load and
out of band interference.

It’s a ham's basic nature to explore and tinker.
We invite you to tinker to your heart’s content
with the HF-200A. There are no critically adjust-
ed circuits, no sections labeled ‘‘do not touch™ or
“factory only."”

The HF-200A was designed for you! You'll even
be able to service and align the radio without the
addition of expensive test equipment.

The HF-200A by DenTron. Doesn’t it sound like
the radio you designed?

Specifications:
General:

e Frequency coverage:
3.450 MHz - 4.050 MHz
6.950 MHz - 7.550 MHz
13.950 MHz - 14.550 MHz
20.950 MHz - 21.550 MHz
28.000 MHz - 30.000 MHz
*28.500 MHz - 29.000 MHz
*standard from factory (crystals available for

entire range)

e Modes of operation: USB, LSB, CW, RTTY,
SSTV

e Frequency stability: PTO; total drift is less than
100 Hz after warm up. Total frequency change
is less than 100 Hz over 11 - 16 V-dc input sup-
ply change.

e Frequency readout accuracy: better than + 4
KHz between 100 KHz calibration points.
e Power supply requirements:
13.6V nominal
13.6V-dc regulated 2A
13.6V-dc unregulated 20A
750MA receive-full audio
16A transmit
e Weight: 11 pounds
e Size: H4"W10”"D 15" including heat sibk extru-
sion.

Receiver:

@ Sensitivity: less than 0.25u V for 10dB S/N

e Intermodulation: intercept point + 20dBm

e Selectivity: 2.4KHz at -6dB and 4.4KHz at
-60dB (1.8:1 shape factor)

e Ultimate selectivity: greater than 100dB

e Agc: |I-F and A-F derived — less than 4dB out-
put variation for 80dB input signal change 191
milliseconds rise time, 3.285 second decay time.

e |-F frequency: 9 MHz

e Image and I-F rejection: greater than 50dB

e Spurious response: greater than 60dB down

e Audio output: 1 watt 8 ohm load

Transmitter:
e Power input:
SSB - 200 watts PEP
CW - 200 watts
RTTY and SSTV - 100 watts
® Load impedance: 50 ohms, nominal
e Spurious output: greater than 50dB down
e Harmonic output: greater than 40dB down
e IMD: 30dB below PEP
e Carrier suppression: greater than 50dB
e Undesired sideband suppression: greater than
50dB @ 1KHz
e Microphone input: low impedance — dynamic
e CW keying: requires a closed circuit to ground
e VSWR: no internal shut down of power ampli-
fier at any SWR ratio. Recommend 2:1 SWR
maximum for continuous operation.

e Suggested Retail Price $699.50




Swan’s
uccess Story:

T100M X Power House

The Field-Proven Rig the Whole World's Talking About.

S

235 Watt PEP Price? You won't All solid state quality American
and CW on believe it! Just ask construction, with epoxy glass
ALL Bands yourdealer. boards to withstand the

rugged mobile environment.
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A Knob with a new

WISt /1R

Swan Astro 150 Exclusive | “scming s aramatic new
- technique for unprecedented
Microprocessor Control | uonoessazezs
w/memory gives you over g o s
100,000 fully synthesized | i e e usa
fl'equel'l(:ies, and more! dealer for a pleasant surprise!

s Price? See your authorized SWAN

AF GAIN
KE Y/MIC (E”’G*""”
b I f

| | Wide Frequency
Full Coverage

Dual Meter Break-in 10M — 28.0-30.0 MHz

Reads PEP CW 15M — 20.8-23.0 MHz

output in watts (or semi, 20M — 13.8-16.0 MHz

and receive switch 40M — 6.0-8.3 MHz

“S" units. selected) 80M — 3.0-4.5 MHz

160M — 1.8-2.4 MH2z*®

*in liev of 10M band
on Model Astro 151

Mike Tuning
For accurate 100 Hz
steps or fixed rate scan.

PSU-5 ﬂ
Power Supply
with Speaker

THE MOST ADVANCED HF SSB TRANSCEIVER AVAILABLE.

SoLib STATE ASTRO150

CIRCLE 41 ON BEADER SERVICE CARD 305 Aiirport Road / Oceanside, CA 92054 | 714-757-7525

Transceiver ST-3 Antenna Tuner
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Capable of handling 2,000 watts, the “SYSTEM THREE" is the
newest tri-bander available to the amateur.

Designed and produced by one of the world’s largest antenna
manufacturers, the traditional quality of workmanship and
materials continues on with the “"SYSTEM THREE".

The special heavy-duty vise-like extruded aluminum clamps on the
reflector and director are a key point in the design of strength and

durability.

ACTUAL SWR CURVES

1OMETERS

Superior clamping power is obtained with the use of a rugged 4"
thick aluminum plate for boom to mast mounting,

The use of large diameter High-Q Traps in the “SYSTEM THREE"
makes it a high performing tri-bander with a very economical price.

A complete step-by-step illustrated instruction manual guides you
to easy assembly and the lightweight antenna makes installation of
the “SYSTEM THREE" quick and simple.

SPECIFICATIONS

Band MHz .

Maximum power input

Gain (dbd) . . .
VSWR at resonance
Impedance .

F/B ratio .

Boom (0.D. x Iength}

No. elements
Longest element |
Turning radius .

Maximum mast diameter. , .

Surface area

14-21-28
L egal limit
8 db

7 I 30

50 ohms
20 db

2" x 14°4"
3

274"
159"

27" 0.D.
5.7 sq. Tt

Wind loading at 80 mph . ... 114 |bs.
Assembled weight (approx.) . 37 lbs.
Shipping weight (approx.). . . 42 |bs.
Direct 52 ohm feed or balun

maximum wind survival ., . . . 100 mph

Pycmn and specilicaisani yulspect to chinpge wilhaul nolsce

Consumer H'mfm ts Diviston
l Sﬂll Corp.

4288 S. Polaris / P.O. Box 19000 / Las Vegas, NV 89119 / (702) 739-1931 / TELEX 684-522




Uncompromising performance.

Incredible price.
A professional 3’2 digit DMM Kit for less than $70.

= .ﬂF;- ,_'F-. ke "'2! !

e .."_f_," "-‘.;1_.,_‘% L _' _ et —FI- -

+ 9N

MODEL 2000 sabtronics

FUNCTION — _ RANGE
100 th "1'-.f 1KV
! 10 100 (imA

Incredible? True! Professionals and hobbyists alike are
believers in this Sabtronics 2000, the only portable /bench
DMM which offers such uncompromising performance

at the astonishingly low price of $69.95.

Uncompromising performance you'd expect only from

a specialist in digital technology such as Sabtronics:
Basic DCV accuracy of 0.1% =+ 1 digit; 5 functions giving
28 ranges, readings to +1999 with 100% overrange;
overrange indication; input overload protection;

automatic polarity; and automatic zeroing.

The low price of $69.957 Simple: The Model 2000 is all
solid-state, incorporating a single LS| circuit and high-
quality components. You assemble it yourself, using our
clear, easy-to-follow, step-by-step assembly manual.

Kit is complete, including a high-impact case.

Now you too can have it! A professional-quality, 3% digit
Sabtronics Model 2000 DMM kit for only $69.95. If you
don't have one in your iab, use the coupon below to
order NOW,

BRIEF SPECIFICATIONS: )
DC volts in 5 ranges: 100 uV to 1 kV - AC volts in 5 ranges: Miads in US A,
100 uVto 1 kV - DC current in 6 ranges: 100 nAto 2 A

- AC current in 6 ranges: 100 nA to 2 A - Resistance:

0.1 2 to 20 MQ in 6 ranges - AC frequency response: 40 RS D R —————
le mtE’G ng- Dlspl.iag:hg}ﬂ%; (9.{13 m$3 ?6-s5egfl‘5|ent3 LI?-ID § To: Sablronics International, Inc. CQ 4 i
* Input impedance: *Size: 8" W x 6.5 D x 3” 13426 Floyd Circle, Dallas, TX 752 i
(203 x 165 x 76 mm) - Power requirement: 4 “C"’ cells : iRk i o i
(not included). 0 Please send me________Sabtronics Mode!l 2000 DMM Kit(s) 2
GUARANTEE: g at ?EQ.BE each.. ... Lo O x $ i
Examine the 2000 DMM kit for 10 days. If not completely i Shipping and handling, $5.00 per unit* $ - L
satisfied, return unassembled for full refund of purchase ! Texas Residents Add Sales Tax $ _ i
price. (Less shipping and handling) i TOTAL enclosed $ |
Use your Master Charge or Visa. i Nama .
To order by phone call: (214) 783-0994 i — .
i Street .

i I

I City i

§ i

Sa S § State Zip 7
INTERNATIONAL tNE“ B -usa only. Canada $6.50. All other countries, $10.00 (surface mail) l

13426 Floyd Circle sDallas, Texas 75243 | —————————————————— i
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® Dr. Jack London, K2JVA, one of the
founders of the Medical Amateur Radio
Council Ltd., and the president in 1968,
died on Thursday, January 25, 1979.
He was a graduate of the Long Island
College of Medicine, and his specialty
was neurosurgery. He was in private
practice and on the staff of the New
York City Bellevue Hospital. For many
years, Dr. Jack was a consultant both
for the Childrens Court in Brooklyn
and the Episcopalian Diocese of Brook-
lyn, New York.
First licensed as an amateur radio op-
erator in 1922, Jack was very active on
the air. For his participation in the
“MARCO to the Rescue’ Bahamas in-
cident in March 1972, he received the
Public Service Award from the ARRL.
In 1976 during the Guatemalan earth-
quake, he was in contact with YV5
AXU, a MARCO member in Caracas,
Venezuela, and was given first hand
information and reports on conditions
in that stricken country, relaying mes-
sages to friends in New York State.
In an editorial published in Vol. 1, No.
1 of the MARCO Bulletin he stated “We
in MARCO are twice blessed. We are
human and trained in speech and com-
munications and medicine. Through
these gifts we can extend fulfillment of
desires for health to all mankind.™
Dr. Jack attended the convention in
Hartford last fall, and his friends in
MARCO, although noting his pallor and
lack of an appetite, were given no in-
dication that cancer was taking its toll
within his body. His distinctive style of
operation on the ham bands was evi-
dent on the MARCO and IMRA nets
until the very end. He will be sorely
missed by all of his friends in MARCO.
(Submitted by Joseph Boris)
® Manassas, VA — The "“Ole Virginia
Hams” Annual Hamfest will be held
on June 3, 1979, at the Prince William
County Fairgrounds. Tailgaters enter
at 7 a.m, General admission at 8 a.m.

Announcing

General admission will be $3 per person,
children under 12 free, Fantastic prizes,
an FM Clinic, YL programs, and QSL
Bureau programs will be featured. In-
door exhibit space for dealers and
manufacturers is available; mail requests
for information to: OVHARC, P.O. Box
1255, Manassas, VA 22110 Att: Sam

Lebowich, WB4HAV.
® St. Paul, MN — Dakota Division's

largest Swapfest and Exposition for
Amateur Radio Operators and Comput-
er Hobbyists will held on Saturday,
June 2, 1979, at the Minnesota State
Fairgrounds, Free overnight parking for
self-contained campers, June 1st only.
Talk-in on 16/76 and 52/52. Sell from
your car in the giant flea market. In-
side space available Many great prizes.
Admission-$2.00. For further info or
reservations for commercial space,
write: Amateur Fair, P.O. Box 30054,
St. Paul, MN 556175.

® West Huntington, W, Va. — The Tri-
State ARA will be holding their 17th
Annual Hamfest and Family Picnic on
June 3, 1979, starting at 10 am., at
the Camden Amusement Park. The FCC
will administer amateur exams on Sat-
urday, June 3, at Marshall University
in Huntington. An informal banquet
will be held that evening for those tak-
ing the exam. There will be prizes and
a large flea market featured. For further
info, write: TARA, P.O. Box 1295,
Huntington, W. Va. 25715. Talk-in
on 34/94 or 16/76.

® Monroe County, MI — The Monroe
County Radio Communication Associ-
ation’s Annual Hamfest/Swap and Shop
will be held on June 10, 1979, from
8 a.m. to 4 p.m., at the Monroe County
Community College. There will be a
donation of $1 at the gate. Plenty of
free parking, free trunk sales and iIn-
door table space will be available. A
contest, an auction, commercial displays
and more will be featured. For reserva-
tions and information, contact: Fred,

WDS8ITZ, P.O. Box 982, Monroe, MI
48161, Talk-in on 146.13/73 or 52 sim-
plex.

® Pottsville, PA — The Schuylkill Ama-
teur Repeater Association is sponsoring
its 2nd Annual Hamfest on Sunday,
June 17, 1979, rain or shine. Gates
will open at 9 a.m. at Lakewoood Park,
in Barnesville, Talk-in on 147.78/.18
and 146.52 simplex. Registration-$2
(XYL and children free). Tailgaters will
be $1 additional. Indoor tables available
at $2. For more info, write: S.A.R.A.
Hamfest, P.O. Box 901, Pottsville, PA
17901,

® Guelph, Ontario — The Central On-
tario Amateur Radio Club is sponsoring
an indoor/outdoor Flea Market to be
held on Saturday, June 9, 1979, from 8
a.m. to 4 p.m., at the Centennial Arena.
Admission will be 75 cents per person,
$2 for vendors. For further info, con-
tact: VE31ZQ, 211 Elmore Dr., Acton,
Ontario, Canada L7J 1T7.

@® Crown Point, IN — The Lake County
Amateur Radio Club is sponsoring its
6th Annual Dad’s Day Hamfest on June
17, 1979, from 8 a.m. to 5 p.m., at
the Lake County Fairgrounds. All in-
doors. Donation-$1,.50 in advance, $2 at
the door. Talk-in on 147.84-24. Ample
parking, refreshments and a picnic area
will be available. For more info and
advanced tickets, write: LCARC, P.O.

Box 1909, Gary, IN 464009,
® Princeton, IL — On June 3, 1979, the

Starved Rock Radio Club’'s Annual
Hamfest will be held at the Bureau
County Fairgrounds. Lots of room for
free swappers area and parking. Ad-
vance reservations at $1.50 if post-
marked before May 20, $2 at the gate.
Please include a large s.a.s.e. for map
and motel information, Write: WOMKS/
WROAFG, Starved Rock Radio Club,
RFD No. 1, Box 171, Oglesby, IL
61348, Phone (815) 667-4614, No col-
lect calls please.

[i]
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31G PERFORMANCE
SMALL SIZE. . .SMALL PRICE

f you're looking for an RTTY demodulator
vith great performance on both the HF
and VHF bands. take a look at the ST-5000
rom HAL. The use of active filters with no
yhase-lock loop or ‘single-tone’ short-cuts
onsure the kind of performance you ex-
yect. Full features in an attractive and con-
seniently small package make this demod-
ilator a value that's hard to beat!
® Hard limiting front end
® Active discriminator
® Active detector
® Wide and Narrow shift

(850hz and 170hz)
® Normal and Reverse sense
® Autostart
® Self-contained high voltage loop supply
® RS-232C voltage output (direct FSK)
® Audio tone keyer (AFSK)
@ Provision for external tuning scope
e Attractive, small cabinet

(2.75"Hx8"'D x12" W)
® Fully assembled and tested

Price: $225.00

m[ ST=-s000

NOW YOU CAN HAVE BOTH

HIGH QUALITY & LOW COST!

The DS2000 KSR FROM HAL

HAL design experience now makes it possible to offer you an
efficient. reliable. and cost effective terminal for your RTTY or
CW station. Investigate the new DS2000 KSR from the
people who KNOW HOW to build RTTY and CW equipment
See how you can get great performance and save money too!

® Integrated keyboard and video generator

® 72 character line

e 24 line display

® 2 programmable “Here Is” messages

® Automatic carriage return and line feed

e QBF and RY test messages

e Word mode operation. full screen buffering

e All 5 standard Baudot speeds

e 110 and 300 baud ASCII

e CW identification at the touch of a key

® Morse code transmit

@ Morse code receive (optional)
self tracking speeds from 1-175 wpm on a
separate plug-in circuit board
(Available June. 1979)

e All in a convenient. small cabinet

(14.1" x 9.25"x4.35")

Price: $449.00
Optional Morse Receive Board: $149.00

Optional 9" monitor: $150.00

Wi SBEFEE AUTD
Wine wnomsm o

|-lhl-l [=T.7]
s . . e -

For more information call or write us at:

HAL COMMUNICATIONS CORP.
P.O. Box 365

Urbana. IL 61801

Phone: 217-367-7373

In Europe contact:
Richter & Co.: Hannover
|.E.C. Interelco: Bissone

Please send all reader inguiries directly




Give Me Liberty . . .

Editor, CQ:

The National Liberty Ship Memorial
is attempting to contact as many people
as possible who have ever served on Lib-
erty ships, who have ever helped build
them, or who are members of the family
of those persons who have been in-
volved with the Liberty ship especially
during World War Il. We are seeking
stories, pictures, artifacts or anything
that could be included in the collection
to be maintained by the Memorial
aboard the O'Brien when she eventu-
ally becomes the floating museum at
Pier 3, Fort Mason, Golden Gate Na-
tional Recreation Area, National Park
Service, in San Francisco.

My part in the project is to locate
and contact the men who were radio
operators on any Liberty ship; but es-
pecially to locate the operators who
served on the O'Brien during her short
career from 1943 to 1946. She was
under charter to the Grace Line during
that time,

Interested parties should contact me
c/o Jefferson Federal Savings and Loan
Assoc., 1680 K St., N.W., Washington,
DC 20006. Tel. (202) 833-3950. By
contacting me, sorting out and filing of

ur Readers Say

stories can be handled before filing
them with the Memorial in San Fran-
cisco. However, direct contact can be
made to: The National Liberty Ship
Memorial, 215 Market St., Suite 532-
533, San Francisco, CA 94105, Att: Mr.
Barney Evans, Sec. of the Memorial.

Mr. Henry E. Johnson, K4IPY
Membor of the Board

National Liberty Ship Memorial
Washington, DC

A Shocking Experience

Editor, CQ:

| have been enjoying the old receiv-
er articles (FB7-SW3-SW45) by William
Orr and John Nagle, which bring back
fond memories, and not so-fond-mem-
ories of the depression.

However, | wish to call attention
to a lethal condition in some of these
receivers, | hope some reader doesn't
get booby-trapped,

The earphone jacks are live with high
voltage. The frame of the jack which
normally is grounded is inculated from
ground with a fiber washer. The ear-
phone jack in the FB7 is on the rear

of the cabinet and you have to feel your
way around to plug in the phones. You
will get zapped if you touch any part
of the phone jack or plug and chassis,
cabinet, or ground simultaneously.

Incidentally, the above method was
used by some constructors to meter
transmitter plate current.

| found out about this condition
in a curious way. | kept getting mosqui-
to-bite like sensations on my cheek-
bones whenever | was sweating out (lit-
erally) rare DX. The phone cord would
get moist with sweat and depending on
how good a ground contact | made with
my bare feet (in those days), these sen-
sations would vary in intensity. | placed
short pieces of rubber tubing on the
front panel toggle switches for insula-
tion as there was always some stray
capacity which caused an unpleasant
bite,

One day | happened to touch the ter-
minals of my Frost earphones (Frost
earphones had exposed terminals) and
the cabinet. Needless to say, | hit the
ceiling.

Katashi Nose, KHGIJ,
ex K6CGK
Honolulu, HI

!

Correction

‘Tis A Puzzlement

If you tried the crossword puzzle
last month (“Cranium Queries,” pg. 35),
it probably represented the most dif-
ficult challenge you’'ve had in a long
time. That's because the page was laid
out by Mr. Murphy {of Law fame).
Anyway, it's not as bad as getting some
ham’s call letters wrong.

If you're interested in the correct set
of clues, here they are.

The solution (!) will appear next
month.

Across
1. Having letters and num-
bers
4. System timer

5. A CPU has several of
these

9. Logic Unit

13. A number of related bits
of information.
14. Exclusive OR

Down
1. Primary register of a CPU

2. Set of computer instruc-
tions

3. Abbreviations of an in-
struction set.

6. Permanently programm-
ed memory chip

8. Volatile form of memory

9. A location in memory

16. Logic having a high im- 10. Base sixteen

pedance state

11. May be erased by ultra-

violet light.

12. Another type of CPU

register

13. Opposite of read
15. A Binary Digit
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SUPER-QUAD
FIBERGLASS
ANTENNAS

REVOLUTIONARY /s
BREAK-THRU / N

Design
IN ANTENN

COMPLETE xiTS INCLUDE
HARDWARE WIRE ALI
MOUNTS, BOOM

L]

STRONGER AMD LIGHTER
THAN ALLUMINLUM

A N IR GAIMN

AVAILABLE IN A COMPLETE RANGE OF KITS

Special Insturciion Manual on
Kirk's “Super Quads™ $2.75
&« T 0 4ELEMENT THI BAND
10 1% 20 METER AMATEUR NET FROM $213.90

2 3 4 ELEMENT DUAL BAND
10 1508 10 & METER AMATEUR NET FRom $125.35

KIRK’S *:2%° ALL-FIBERGLASS
HELICOIDAL BEAMS

2 & 3ELEMENT - 40 METER
AVAILABLE IN: ' 2.3 445ELEMENT 1015 20 METER

2 ELEMENT SO0 METER AMATEUR NET 5‘43625

UHF 4 ELEMENT 2 OR 6 METER
AMATEUR NET FROM $60.45

CHECK THESE OUTSTANDING AND EXCLUSIVE FEATURES:

ANTEN NA MOU NT KITS ALL FIBERGLASS COPPER TAPE, SPIRALLY
ELEMENTS & BOOM WOUND ELEMENTS @
COATED WITH DURATHANE
ELEMENT LENGTHS 259 VEWR LESS THAN 1.5 AT
TO 359, SHORTER TiHAM - UPPER & LOWER 5
METALLIC ARRAYS ,| BAND LIMITS
3 PRECISION CONSTRUCTION, m“n“;i:"ffﬂz"
MINIMUM ASSEMBLY TIME. N Baiiater
MO TUMNING 1@ i 4
NO ADJUSTING A e S0 a4 - TRt :gﬁigﬂ
y ) JEwement I5M - 9 Lpby. 51892 45
COMPLETE PACKAGED KITS INCLUDING RTINS

SPIDERS OR V-SUPPORTS = BOOM TO MAST MOUNT
s ALL NECESSARY ASSEMBLY HARDWARE
«INSTRUCTION MANUAL
HEAVY DUTY CAST ALUMINUM

WORLD'S 1:1 Or
FINEST UNS.:
BROAD BAND RATIO

DELTA LOOP MOUNT KIT

DL (2} 1% Hub V-Supports
(1) 1%" Boom to 1%" Mast T-Mount . .. ... $16.10 -l
& Kirk Broad Band Baluns Kirk Baluns provide the grealest breakdown
DL-2 (2} 2 HubV Supports are designed for match- insurance by use of mylar insulation between
(1) 2" Boom to 1% Mast T-Mouni $24.69 ing an unbalanced | the tough poly thermalere winding and the
- line, such as coaxial Ferrite Core and a final dip coating of low
DL3 (2 3, Hub V-Supports cable, to a balanced dielectric impregnation Handle peak power of
(1) 3" Boom to 2” Mast T-Moumt $40.64 antenna fo produce a | 2000 walts prowwded ratio error is low

symmetncal wave form Usi - e — =
ique ia design, Kirk Baluns
of eqgual mtensity from are produced in 1 Py MET PRICE

the ':“"*“1,""1"_:!" tive models: One for Dipoles $14.25
i and one for Beam Antennas

QUAD MOUNT KIT

aM-1 (21 1% Hub Speders (Small Spider for VHF)

= & —
(1) 1% Boomio 1% Mast T-Mount $11.95 :‘:ﬂﬂu, a Application Fraquancy Coversge & Power Rat
meld g ot £ ingy For The WVarious Modely Shown Baslow
aM-2  (2) 1% Hub Spiders i MODEL  APPLICATION  F/Mc. POWER
10M) e T : Sl
1) 14 Boom 1o 1% M TMount .. $16.12 e — TR
1 ] n gt ! &% . adm A mes
sinegmie = ki Marru e S 5075.LF  Dipole  1.7-10 mes 2K PEP
aM-3 (2} 1% Hub Spiders
(1) 1% Boomto 1% Mast T-Mount $16.10 WODELS
! 5075.0 BOOI1
OM4 (2) 2 Hub Spwders :Hgﬂ rHT:;I
- = (-3 ]
(1) 2 Boomto 1% Mast T-Mount SZIILEQ Astweapy l.:l_tnt;:
3 Net W1 7 O Nel W1 7 Ot
OM-5 Fd 3 Hub Spuders
(1) 3" Boom to 2° Mast T-Mount . $40.64
A p——— = r—
E—— F— —

WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE.
PRICES ARE SUBJECT TO CHANGE

KIRK ELECTRONICS DIVISION

VIKING INSTRUMENTS, INC.
73 Ferry Rd., Chester, CT 06412 ®Telephone: (203) 526-5324

CIRCLE 30 ON READER SERVICE CARD
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Puts the World
Your Fingertips

Get your antenna high enough with a TRI-EX
tower and bring the world to you.

Receive signals which you have never heard
before.

Send your call to other HAMS who have
never heard you.

A TRIEX tower will give you listening
power ...calling power...and stay-up power
—_ "that means durability.

Durability comes from TRIEX's 25 years of building
quality towers. These years of experience combined with
the latest engineering knowledge and materials are used
to design and build towers which stay up under the
antenna lpads and wind speeds specified. After manufac-
ture our steel towers are hot dipped in molten zinc
{galvanizing). All exposed steel is covered inside and out
- mcluding the inside of tubing.

Our aluminum towers are self-resistant to corrosion. TRI-EX
TOWERS makes them all: GUYED TOWERS, CRANK-UP
TOWERS, FREE STANDING TOWERS, STACKED TOWERS.

And we will install a tower on your site, upon reguest.

iy~ Call, or write TRIEX now for information on the right

TREEX tower for you. We will send you our complete
a2 5 of prices, delivery dates, installation information and
B W.name of your nearest dealer. Call TOLL FREE.

1, . vy
el
bl I -_.;t-"‘r "-h'_.| N iy | o
1 W N M, e T
L e gy T -

e k. - Call our New Number
L o T 1-800-528-6050, Extension 1025

In Arizona, dial:
1-800-352-0458, Extension 1025

TOWER
CORPORATION 7182 Rasmussen Avenue, Visalia, California 93277
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Introducing Kantronics Field Day

TRADEMARK

Morse Code/teletype reader and code speed display:

Day has the specifications that make it a truly great

Kantronics' Field Day Morse Code/teletype
code reader.

reader and code-speed display reads code signals
right off the air. Its powerful microcomputer
system picks out signals, computes their speed,
and reads even sloppy copy up to 80 words

per minute!

1. Flys through the air
with the greatest of ease.

Field Day is simple to use. You plug it into
your station receiver just as you would a set of
headphones. ,

Code and teletype conversations are
converted from dots and dashes to standard
alphanumeric text. The text advances across 10
big half-inch displays, and |ab tests show that
even the fastest CW is easily readable.

Field Day displays incoming or outgoing code
speeds for you at the touch of a button. An
accurate code speed-sampling program shows
the speed right on the front panel. Everything is
enclosed in a single, lightweight package that's

Modes: CW, RTTY and speed display. Speed Range: 3-80
WPM. RTTY Speeds: 60, 67, 75 and 100 baudot. Code
Display: 10 alphanumeric displays. Special Characters: AS,
AR, SK, BT, /, 2, (,), ", ', comma, period, colon, semicolon,
“understood . attention,” and “error.” Filtering: Active,
750 Hz center, 200 Hz bandwidth. input Impedance: 1,000
ohms. Power Requirements: 117 Vac, 20 watts.
pDimensions: HWD 3.44" by 8.50" by 9.25". Warranty:
Lifrpﬁ&gﬂ,ﬁ:;g year parts and labor. Price: $449.95 Shipments
after 3/ i

3.C'mon, take a test drive.

Check with these Authorzed Kantronics dealers for

more information on the Field Day Morse
Code/teletype reader and code-speed display:

Associated Radio/Kansas City, Barry/New York,
Bill's/Carbondale, IL, Brodie/Moore, OK,
Burghardt/Watertown, SD, Burstein-Applebee/ Kansas
City, Cohoon/Trenton, KY and Austintown, OH, Fontana
Electronics/Fontana, CA, H-E-P/Aurora, CO,
Hirsch/williamsville, NY, Long's/Birmingham,
Madison/Houston, MidCom/St. Louis, Omar/Durand, Mi,
Omaha Radio Center/Omaha, Queen City/Cincinnati,
Radio World/Oriskany, NY, Spectronics/0Oak Park, IL,
Tracy/Fort wWorth.

Please send all reader inquiries directly

K KANTRONICS

(913) 842-7745 The Lightweight Champs.

1202 East 23rd Street
Lawrence, Kansas 66044

small enough to fit in with the rest of
your station.

2.Pay a little, get alot.

In addition to a highly superior code-reading
program and unique "on-board" speed display, Field

Our Smart_Machine

TRADEMARK

COMPACT ENCLOSURE. &7 . 7 T R ——
In inches, FIELD DAY is only f o Nise - PRI ) RTTY COPY
344 high by 850 wide by 9 25 deep! y  alk L ) ol Conirol functions in back
lor copying all

the standard boudol speeds

=]

SPEED DISPLAY

Special program computes
received and transmilted
code speeds

| ON-BOARD
= CODE DISPLAY

No need to tote around
a TVset lo copy code

e R
e R R SN—.

SMART CODE-EDITOR.

Copy senl by sloppy lists i1s edited before display
Reads good code toa!

~———le

; MOVABLE SUPPORT ARM.

J Tilts to different viewing angles

e
§ o
oy e -

— e e——
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ELECTRONICS EMPORIUM INTERNATIONAL

7895 Clairemont Mesa Bivd. o

San Diego, California 92111

24 Hour Toll Free Phone 1-800-854-2211 ® Telex No. 697-827 (714) 278-4393 or 1-800-542-6239 (Calif. Res.)

All orders shipped prepaid ® Cable Address-ICUSD ® COD orders accepted
All orders shipped same day received

California Residents add 6% Sales Tax
Master Charge/Bank Americard/AE

Model HF3V - - Automatic bandswitching 80-20 meters.

May also be used on 10 meters with low VSWR. Same rugged
construction as models HF5V-Il and HF4V-II. Will not operate
on 15 meters without a tuner, but specifications are otherwise
identical to those of model HF5V-Il except as noted below.
Comes complete with mounting post., base shunt inductor for
d.c. grounding. RG-11/U matching section. and connectors for
PL-259 and any length of 50-53 ohm cable.

Shipping weight: 10 Ibs /45 kg

Height: 25 ft. /7.5 meters

+7] 200

Model HF4V-ll - - Automatic bandswitching 40-10 meters.

Entire radiator length is active on 40, 20 and 10 meters (full
size quarter-wave resonance on 15 meters). Same construction
and 40-10 meter specifications as model HF5V-Il except as
noted below. Comes complete with mounting post, base shunt
inductor for d.c. grounding, RG-11/U matching section, and
connectors for PL-259 and any length of 50-53 ohm cable.

B, . e g
e =

Shipping weight: 9 Ibs./4 kg.

Height: 25 ft./7.5 meters.

] ?,00

Low-profile antennas for mobile home parks and other restric-
ted height areas! Same quality construction and 80/40 meter

and 15 meter operation, but entire radiator length is active on

all other bands. Both models complete with mounting post,

AOO resonator circuits as used in the larger HF models; traps for 10

base shunt inductor for d.c. grounding, and socket for PL-259
coax plug. May be ground or roof/tower mounted.

ELECTRICAL AND MECHANICAL SPECIFICATIONS:

Model HF5V-S - - Automatic hindiwitnhing 80-10 meters.

Shipping weight: 9 Ibs./4 kg.
Height: 16 ft./4 8 meters

Power Rating: legal limit SSB/C.W. 20. 15 and 10
meters; 1200 W PEP/500 W C.W. 40
meters: 500 W PEP/250 W C.W. 75/80
meters

Feedpoint impedance: nominal 50 ohm all bands
VSWR at resonance: 1.5:1 or less all bands

Bandwidth for VSWR of 2:1 or less:
10 meters - - 1500 Khz: 15 and 20
meters - - entire band: 40 meters - -
150 Khz: 75/80 meters - - 30-50 Khz.

Nﬂ survival rating (unguyed): B0 m.p.h./ 128 km.p.h

Model HF4V-S - - Automatic ba ndlwltchlng_ 40-10 meters.

Shipping weight: 8 Ibs/3.6 kg.

Height: 14 ft./4.2 meters

Except for operation on 75/80 meters, all other specifications
are identical to those given above for the HF5V-S.

\
60
BUTTERNUT

Eb ELECTRONICS CO.
ANTENNAS

HF5V-S  HF3V
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ATLAS 210x/215x

ALC O
MIC. GAIN @

AF.GAIN

(Y

mu ol ﬂPP

H F.GAIN

Special Offer
from Henrv Radio

(One time special offer limited to available stock)

5 BAND e 200 WATT 210X /215X TRANSCEIVERS AND ACCESSORIES

AMATEUR HENRY RADIO

e ALL SOLID STATE HF MODEL DESCRIPTION NET  SPECIAL
SSB/CW TRANSCEIVERS 2% 10-80M 200W Solid
State Transceiver $765.00 $599.00
210X /NB Same as 210X except
Atlas 210x for 10, 15, 20, 40 and 80 with NOISE BLANKER 810.00 645.00
215X 15-160M 200W Solid
meters . . . the Atlas 215x for 15, State Transceiver 765.00 599,00
20, 40, 80 and 160 meters. 215X /NB Same as 215X except
: ; ; ; : with NOISE BLANKER 810.00 645.00
The perfect mobile rig with its exlusive 290-CS 110/220V AC Console
“plug-in-and-go mobile mount’, its light Power Supplr Designed
weight (7 pounds), and compact size (3%" m"ﬁ'”f in of 210X 5% 00 15500
high x 92" wide x 92" deep) the Atlas 220-CS/VX-5 Same as 220-CS excea} with
210x/215x is the perfect mobile rig. VUIISEmi-Ereak-In% 210.00 169.00
TP : 200-PS 110/220V Portable A
To go mobile just slip the 210x or 215x e Sup;’[;*’ . 105.00 85 00
INto iIts mﬂb[ie mount and E“ connections DD6-C Self-Contained Portable
are made automatically. Digital Dial Readout 235.00 189.00
In just 10 seconds you're on the air ﬁxg EE’;?}SL&?%’:}:;?,H oW kit 65.00 22.00
mobile. designed for installation
in the 220-CS 60.00 49.00
VX-5M Self-Contained portable VOX/
Semi-Break-In CW unit 65.00 52.00
PC-120 Noise Blanker Kit 60.00 49.00
DMK Plug-in Mobile Mounting Kit 55.00 44.00
MT-1 Mobile Antenna Matching
!.'5’41 ‘& Transformer 29.00 23.00
MBK Mobile Bracket Kit 7.00 5.50
“{fEHHS OF g CLC Cigarette Lighter Cable 14.00 11.50
SERVICE DCC DC Battery Cable 14.00 11.50
DL-300 200W Dummy Load 15.00 12.00

CIHCLE 25 UN READER SERVICE CARD

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730

714/772-9200
816/679-3127

Prices subject to change without motice.
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To some amateurs, schematic diagrams are nothing
more than instructions for making connections.
However, as author Cebik shows in this informative
article, schematics can be road maps for not only
wiring but servicing, circuit revision, design and lear-

ning.

Getting The Most Out

Of Schematic Diagrams

Part 1

BY L.B. CEBIK*, W4RNL

[ A | HEE
i .14_1;2 it e *:_ I
iE: : B2l b i
: I
' t
E i -'-:i:ﬂ'-iﬁﬁ:; : i
jSEaa L e EE AR S ST : I
AME Y MMEFRICAL
1 Short plate Long plate
‘; leads TYPE 'S2 leads
|
o
I\
L1
L2 T G
et
L
. . |
o Y
s |
HH'% 1
RFC
il 3 Cs
W—VJ]
RFC
o+ =0 o o o
GND C-T
1500V v
FIL. 10V .A.C.

Fig. 1 - Schematic diagram and photograph of a push-pull amplifier which ap-

peared in the A.R.R.L. Handbook for 1930. The schematic has been redrawn to

place circuit elements more directly under each of the components in the

photo and thus show the relatively pictoral nature of early schematics.
The original schematic is shown at the lower left.

An intimate knowlegde of compon-
ents and their schematic representations
is imperative for amateurs who design,
build and service their own equipment.
The schematic symbols you see in
electronics magazines and books were
not, however, always the way you see
them today. Here, L.B. Cebik takes you
on an evolutionary and educational
excursion through the meaning and
functions of electronic symbols.

—K2VG

Sc:hematic diagrams contain a

wealth of information. Engineers,
technicians, and teachers who use
them nearly every day read them with
ease and understanding. The ham
who comes to amateur radio as a hob-
by and whose professional life is
unrelated to electronics often
stumbles over schematics. At first
they appear to be little more than
vague pictures of what is “inside the
box."” We slowly begin to understand
that the pictorial representation
shows how a piece of electronic gear
is wired, but we often do not grasp
the full significance of the intercon-
nections and the components.

There is a systematic way to dig the
wealth out of schematic diagrams.
Where wealth is in the form of infor-
mation, the way to dig is by asking the
right kinds of questions. In fact, the
way to approach everything we ex-

*5105 Holston Hills Road, Knoxville
TN 37914
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AND gate

|nverter Op amp

perience is with questions; then,
every situation becomes a learning
experience. Amateur radio is no ex-
ception to this general rule, and
reading schematic diagrams is a very
good case in point. The right kinds of
questions can turn every construction
article in a ham magazine into a pro-
fitable reading adventure.

Given the tremendous variety of
equipment and components which
hams build these days, it would be im-
possible to codify precise questions
for every variation of schematic
diagram in one short article. However,
there are some fundamental types of
questions we can set down, and these
will lead us, with a little experience,
to formulating our own more precise
qguestions. If you have come a little
way into amateur radio and want to
proceed further, this review of prin-
ciples may be of help.

For What Do We Use
Schematic Diagrams?

Schematic diagrams are not what
they used to be. (But what is?). Long
ago In the history of radio, they were a
special form of pictorial diagram
which showed not only the intercon-
nection of components, but also the
physical arrangement of parts. Fig. 1
shows a design from about 1929.

SCR NAND gate

sources.

the same symmetries in placing his
parts on a wood frame. His wires,
whether for r.f. or d.c. were neatly
routed, well separated, and bent into
crisp ninety degree turns where
necessary.

Of course, we have learned some
things since then. D.c. leads may be
long, but r.f. leads should be as short
and direct as possible. Parallel d.c.
and r.f. wires make good capacitors
and couple r.f. into the power supply.
Shielding is now needed. The variety

Fig. 3 - An example of a simple
schematic diagram which we would
be unlikely to analyze in terms of
function, since the circuit seems to
have a single function. The internal
structure of the NE5S55 IC does con-
tain several different functions in
order to permit the device to serve as
a code practice oscillator. However,
we are likely to be more interested in
construction note such as these: Do
not alter the values of the 2.2k and
100k resistors or the .02 F capacitor,
since these determine the frequency
of oscillation. Other parts are not
critical. Battery voltage can range
from 5 to 18 volts. Since only the
speaker output is keyed and the
device is otherwise running, be sure
to include the s.p.s.t. on-off switch.

4. Relay (the apparent extra coil
| is a spring)

NOR gate

L)

5. Chassis ground

7

|
I
|
|
I
!
|
|
!
I

Varactor

A. Some symbols which have changed their form in the last fifty years.

ERRD) & 1

Ferrite bead Zener diode

1= A 1 1> D=

Linear Flip Flop

amplifier

B. Some symbols that no one even dreamed of back in 1930. Notice that most of them involve solid state devices which emerged after 1947,

Fig. 2- Samples from the history of schematic diagram symbols. Symbols used in the past are taken from the 1930 ed/-
tion of the A.R.R.L. Handbook, page 52, while current symbols come from the latest edition of the Handbook and other

of available components gives a great
many options as to component place-
ment. In short, the schematic diagram
and the actual piece of equipment
became more and more physically
dissimilar, although the schematic re-
tained its function of showing how
the parts are electrically intercon-
nected.

As equipment deviated from the
diagram, the symbols on the
schematic needed to have less and
less resemblance to actual com-
ponents. For many people, the
original reasoning behind the choice
of symbols is lost. The zigzag, line us-
ed for aresistor seems odd to the new
ham until he learns that in the early
days of radio, wire-wound resistors
were the standard: resistance was

/?L! E Qy,
17 SPoT battery
; o —i—
| =
-

25uF
T 25v.

Speaker

4-1652

i

VOLUME

Notice the neat symmetry in this | Of course, the negative first note O—v]
drawing of a push-pull amplifier and | might lead us to read into NE555’s = Key jack
compare it to the photograph. The | and to try different values on the tim-
builder of this transmitter followed ing charts and formulas.
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¥ . AP achieved by giving electrical energy a
long path to cover, as the zigzag line
- N—f = implies. Now that composition
o : +H H—t—— resistors are standard, perhaps the
| i symbol will change; some Eurupaafns
T 3 already use an oblong box for
3 A resistors, with the value written in the
- box.
Symbols for connectors have also
,[ =2 changed m;}er thg years. ﬁgain, where
I—AAA F—AAN i once we showed one indiscriminate
8 ? ground, we now distinguish earth and
I3 chassis grounds. There have been
many other changes over the years,
YWA— and fig. 2 presents some of them.
bl Remember, too, that there are many
15 new symbols to represent devices
which were unknown in the past.
3 Some of these symbols are less than
8 F—M a decade old. Many of the new com:-
S0 I ponents are integrated circuits. Since
c o % 1‘ we use them as units in our equip-
EE . ) menti schematics ;arely; show their in-
=W ternal circuitry, but instead show
E‘ﬁ% FN—1 MMV spﬁcial box shapes with leads to
D o = other components.
S E‘g 3= - The first task (and a continuing
@ Q <2 o task) is to familiarize yourself with
323 current symbols. Handbooks and oc-
33 = 3 S—I—M casional journal issues run a page
D gg showing the symbols used by the
S authors or editors. Although there are
- e standard symbols nationwide, each
3 F publisher and many manufacturers
= g-g I AA—+ ANN— will vary a bit from the standard in
S 53 order to meet special needs. If you
g 2 3I—) S know all the basic symbols, the
T | ,_I special ones will usually be easy to
58 2 figure out.
QI % Just because schematic diagrams
Q88 i_IJL have lost one function does not mean
S S~ that they are less useful than they us-
3 g =) ed to be. Here are some of the ways
E‘ > _'é g - we can use schematics:
S =0 ol 1. To wire. Schematic diagrams
Q 'f_.'_"'r - VW still show the interconnection of com-
=SB \ e S ponents in a piece of electronic
g g;é +— l equipment and thus they guide the
SO J—AAA wiring we do when building. Whether
S5 4 we etch a circuit board or use one
58 > X form or another of point-to-point wir-
==3 Y 5[ ing, the schematic shows the way.
TR i Understanding the nature of com-
5 g ponents, the physical necessities of
30 & parts placement, the function of a
;_.J ;,-:é' lead (e.g., signal or d.c. path), and the
g ﬁ 0 type nféntten;nnnﬁctiug neededlareban
L] required to do the job correctly, but
E %a Q ) SR the schematic is basic to the process.
oS5 2 3 2. To service. Maintaining a piece
3o f.._} of equipment also requires attention
: S el to the schematic. Replacing bad
B2 D parts obviously comes to mind, as
Q 3o needing a schematic to show us the
SR value, rating, and function of the
i replacement component. However,
A service includes more than parts
TS 3 replacement. It also involves ad-
QT3 | v justing circuits to certain levels of
R . S operation. The schematic often gives
L g R signal voltages and other operational
information useful in this process.
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3. To adapt or revise. Hams often
modify equipment in order to tailor it
to their special and specific needs.
To alter the circuitry of a piece of
equipment requires that we know
what the circuit was, as well as how
the modification must fit in with the
rest of the circuitry in the equipment.
Here, the schematic is the basic point
of reference.

4. To design. Many hams also
design equipment for themselves.
While many can develop circuits out
of basic formulas, most of us design
by adopting or adapting to our own
needs circuits from many sources.
QOur home built equipment is a con-
catonation of tried and true circuits
put together in a custom fashion. The
design process is thus in large
measure a matter of reading, selec-
ting, copying, and originating
schematic diagrams which embody
our design objectives.

5. To learn. Reading a schematic
diagram can be a pleasant end in
itself. To attack a construction article
and master every aspect of the equip-
ment as shown in the schematic can
teach us a great deal about more than
just the author’s prize project. It is a
review and application of basic elec-
tronic principles. It is a survey of or-
dinary and special circuits. It is an in-
troduction to new or special com-
ponents. It is a lesson in equipment
design. It is a help in evaluating com-
mercially built ham gear. And much
more.

These are not all the possible func-
tions of schematic diagrams, but they
are certainly enough to show the pro-
fit in learning to read them thoroughly
and intelligently.

Asking the Right Questions

Back in the days when tubes reigned
supreme, we used to read schematics
this way: “What tubes did the author
use? What pins of the socket connect
to what elements? What circuits
values did he use to make them func-
tion? How did he couple the circuits?
What supply voltages did he use?”
And that was about it.

Today, with the varieties of active
devices available to the builder, the
questions appropriate to tubes do not
tell us all we need to know. We can
perform a circuit function not only
with active devices having different
numbers, we can do the job with dif-
ferent kinds of devices, from tubes to
discrete transistors, to integrated cir-
cuits (and integrated circuits include
many types from digital to transistor
arrays to op amps). Since solid state
devices are generally inexpensive at
low power levels, we no longer drive a
device to its limits; hence, we may

Power amplifier class C
3.5-40MHz

Driver class A

Tuned buffer
(keyed)

N XN

& Mixer
3.5—4,0MHz output

Untuned buffer
direct coupled pair

FET VFO
5.0~5.5MHz series tuned

NN N

e

2

ol
‘_‘_‘_H :!'.-: I
' g '
o " -
— =
—rrrre ‘ﬂ\ a
]
Tem B
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i
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switeh
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Fig. 5 - This is the same diagram as fig. 4 with functional information added. The dashed lines divide functions for

ease in thinking through the overall circuit. Note that man

y authors already include this information in their diagrams,

n circuit values. Focusing on functions can help us better

understand the design objectives of the piece of equipment and what to expect from the individual circuits.

but it is easy to overlook if we focus immediately upo

Colpitts
o

June, 1979

AN | m-—gz\:'—s
3

ca

OMHz
Colpitts crystal oscillator

25




—Vec

. I"u’-::ﬂ
.

H1§ A é'*? Output

-1
1 =]
RFC /j;
C1
o—i 4
Input R2
/l R3 =02

A. Typical transistor amplifier for low level r.f.
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4. Signal output circuit

B. Component circuits of A" above

Fig. 6 - Example of a typical circuit in-
to its component circuits.

use many more of them to perform a
function more reliably and may use
many more of them to perform a func-
tion more reliably and flexibly than in
the past. What this adds up to is the
need for a new set of questions.

The questions we should ask of
schematics can be divided into just
four initial groups:

1. Questions about equipment
functions;

2. Questions about individual cir-
cuits;

3. Questions about components;
and

4. Questions about supplementary
information.

Each of these four groups leads to
specific questions which help us
gather information from the diagram.
If you have a special reason for con-
sulting a schematic, such as a search
for a usable amplifier or v.f.o. circuit,
then you need not take the categories
in order. However, if you are looking
at the schematic out of general in-
terest, or to learn, or to file informa-
tion for future reference, then the
order of the groups will give you a
system for keeping the information
you acquire in usable form.

1. Questions about equipment
function. Take a look at fig. 3. This
code practice oscillator is so simple
that this first type of question almost
loses significance. In fact, we are like-
ly to memorize the diagram with just a
couple of looks. It obviously has the
function of producing a tone when
the key is depressed, and all it con-
sists of is an audio oscillator with
enough output to be heard. Unless we
happen to be interested in the inter-
nal circuitry of the integrated circuit,
a functional breakdown of the circuit
would be out of place.

Fig. 4 on the other hand, shows a
multi-stage solid state c.w. transmit-
ter. It is drawn as it might appear in a
construction article. The author, who
is interested in describing to the
reader how to build and adjust the
transmitter for proper operation,
simply links all components in the
most compact way consistent with
enabling the reader to find the inter-
connections. He may not label stages
with anything more than component
numbers. To understand the
schematic, we must break it into func-
tional parts according to what we can
gather from the text and the drawing
itself.

Fig. 5 shows some notes added to
the schematic of fig. 4. The dashed
lines divide functions. Some blocks
contain only one transistor; other
blocks contain several, since the
group may together perform a
specific function. Functions are

noted for each circuit group. (Many
authors do try to show this type of in-
formation in their schematics. If they
do not, feel free to add information by
making marks and notes right on the
drawing.)

Functional information in a
schematic diagram helps us to
answer many kinds of questions.
Here are a few samples. Does this
unit have all the functions | would
want out of it? For example, is the
power output high enough for my
needs? Do | need a v.f.0.? Are the
functions performed in the way | need
or want them to be? For example, do |
want separate transmitters for each
band or would bandswitching be
desirable? Could the transmitter be
modified easily to add other func-
tions, e.qg., a crystal controlled
oscillator? Are the functional units
going to be too complex and difficult
to adujust and maintain?

Many of these questions have
answers that are unique to each of us,
depending upon individual interests
and desires. Some of the questions
concern wiring, servicing, modifica-
tions, or design. They all, however,
help us learn a bit more about the
equipment in question.

2. Questions about individual cir-
cuits. After breaking down a diagram
into functional blocks, you are ready
to tackle individual circuits. A circuit
is nothing more than a complete path
for electrical energy. Therefore, the
idea of an individual circuit can be a
bit misleading. We tend to think of ac-
tive devices as the focal point of in-
dividual circuits. Each device,
however, will contain at least four cir-
cuits. Fig. 6 expands one of the
amplifier stages from figs. 4 and 5. In
the fig. 6A, the entire circuit is shown
as a unit, while 6B traces the four cir-
cuits: 1. the base-emitter bias circuit,
2. the signal input circuit, 3. the
collector-emitter bias circuit, and 4.
the signal output circuit. We can
analyze each of these circuits, as well
as the amplifier circuit as a whole.

In addition to the signal and bias
circuit within this overall circuit, there
are other circuit elements to find. Not
every one of them will occur in each
case. There may be control circuits to
regulate operation of the amplifier,
such as gain control. In some
diagrams, the control element may be
drawn at a considerable distance
from the circuit, or the element may
control several circuits simultaneous-
ly. Another circuit element which may
be drawn at some distances from the
circuit is the key or keying device. If
you are tracing circuit paths, be sure
to include them. 0l

{To be continued)
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4 VERY IMPORTANT

announcemenT From ((MDr=AIN])

WORLD’'S LARGEST SPECIALISTS IN THE DESIGNING, DEVELOPING
AND MANUFACTURING OF "NO COIL, NO TRAP” ANTENNA SYSTEMS.
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(BO-10 HD) iNot to Scalel

multi-band HF communications antennas = half size - fullperformance

We're Pleased to Introduce Two New Models
Specifically Designed for the Novice or Technician

80 = ]0 HD [N/T] . Hor B u:}l.l':;-lt'l;I.';nilllhl:;::-:-*: CONeraee sH O

BO=A0HDINLT): o s e

re-tuned tor lngher heense class allocations in pust a

. N03.75
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assemibled and tuned B |In'.'iﬂ'_~ for the novice, few miintiles,
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. WO9QI0 ® | had a Mor-Gain antennag and liked it extremely well . . . K4JMR
® The antenna has worked out well with very good reports. .. W2TVK ® [ can only give glowing reports about it . . . WA2IRN
® [ have used these fine antennas before and see no reason to change now . .. W6BF ® [t has given me excellent service and
results . . . W6CZS ®] believe I have "sold"’ your antenna to almost every ham I have talked to . . . W4AHN ® [ts performance
here far surpasses any other antenna that I have had . . . WASGGS ® For several years I have used the Mor-Gain and have been
very satisfied . . . K2TSD ® Am letting everybody know that it has been doing a good job for me ... VE2VW ® The antenna is
performing just beautifully . .. WSWDZ[6 ® My 75-40 has performed beautifully and I'm very happy with it . . . WBSDMB
® Another chap said he had also used it and that it was the greatest . . . WINSP ® [ do not hesitate to recommend the antennas
to others . . . KOSPR ® | heard a ham extolling the virtues of your antenna . . . WBOPTM ® | worked a station last night and

the Mor-Gain was doing quite a job for him . . . WAITCV

® There is no better antenna at any price . .

"
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NO TRAPS, ™
NO COILS, NO STUBS

75-10 HD Not to Scale
NO CAPACITORS | ’ v - S |
EXCLUSI\!E No, 16 407 Copper Weld wire annealed so ir
handles like soft Copper wire - Rated for bet-
! ter than full legal power AM/CW or SSB-Coax-
MOR-GAIN HD DIPOLES ... ®One half 66 FOGT' ?5 10 fal or Balanced 50 to 75 ohm feed line - VSWR

METER DIPOLES

® Al models above are furnished with
crimp/solider lugs. ® All models can be fur-
nished with a S0-239 female coaxial con-
nector at additional cost. The S0-239
male coaxial cable connector. To order
this factory installed option, add the letter

under 1.5 to 1 at most heights - Stainless Steel
hardware - Drop FProof Insulators - Terrific Per-
Jormance - No coils or traps to break down or
change under weather conditions - Complerely
Assembled ready to put up - Guaranteed 1 year
ONE DESIGN DOES IT ALL; 75-10HD - Only
$12.00 a band!

the length of conventional half-wave di-
poles. ® Multi-band, Multi-frequency- @
Maximum efficiency - no traps, loading
coils, or stubs. Fully assembled and pre-
tuned - no measuring. no cutting. ® Al
weather rated - 1 KW AM, 2.5 KW CW or
PEP ssB. ® Proven performance - more

than 15,000 have been delivered. ® Permit

use of the full capabilities of today's 5- ‘A’ after the model number. Example: 40- : (Mete ) (S
band xcvrs. ® One feediine for operation 20 HD/A., ® 75 meter models are factory 4520 1D m.'zgu $49 50 gf’;‘zﬂwm&:
on all bands. ® Lowest cost/benefit anten- tuned to resonate at 3950 kHz. (SP) mod- Bo40HD BO/40 % 15 57.50 41/1.15 69/21.0
na on the market today. ® Fast QSY - no els are factory tuned to resonate at 3650 7540HD 75/40 55.00 40/1.12 66/20.1
feedline switching. ® Highest performance kHz. See VSWR curves for other reson- 7540HD(SP) 75/40 51.50 40/1.12 66/20.1
for the Novice as well as the extra-class op ance data. e g DS 2V.2S AN
1 , 75-20 HD ISP} 75/40/20 6650 44/1.23 66/20.1

75-10 HD 75/40/20/15/10 7450 48/1.34 66/20.1

75-10 HD [SP} 75/40/20/15/10 7450 48/1.34 66/20.1

8010 HD 80/40/20/15/10 7650 50/1.40 63/21.0

NOVICE LICENSE OPERATION. The MOR-GAIN HD Dipole is the ideal antenna for the new or Novice operator. As the Novice progresses
to higher license classes, he can easily re-tune the HD Dipole to the new frequencies of his higher frequency privileges. The HD Dipole is thus

a one-time investment. HD Dipoles are available for all Novice frequencies.
LIMITED REAL ESTATE. Where real estate for antenna installa-

tion is limited, the HD dipole is the ideal solution. Operation on 80/
75/40 meters is now possible since the HD dipole is only half the
length of a conventional half-wave dipole. For all around operation,
the HD dipoie will outperform any trap loaded horizontal or vertical
dipole.

LEAST COST. Dollar for dollar, the HD dipoles are the highest per-
formance, least cost multi-band antennas on the market today. For
example: the 5-band 75-10 HD dipole costs less than $15.00 per
band - an unbeatable low cost.

Above Models furmished with lug lermmations S0-2139 comneclor ssembly — $3.75

additional. Include $2.50 for Shipping & Insurance with your order. Bank Americard, Visa, and

Mastercharge are available.

e un

Please write for fully descriptive 6-page brochure. Contact vour favorite dealer or order direct from Mor-Gain.

Mor-Gain
2200 C South 4th Streel
lLeavenworth, Kansas 66048
(913) 682-3142
Monday-Fridav: 9AM-5PM CST
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Of the several ““specialized communications
techniques™ available to amateurs, perhaps
none is so exotic (and held in such awe) as
television. Expert Henry Ruh explains ATV
to CQ’s readers in this interesting article.

An Introduction To Slow
Scan Television

BY HENRY RUH*, KB9FO (ex-WBIWWM)

In addition to being among the most
active ATVers in the world, Henry Ruh
is the Publisher of A5 Magazine. He Is
also the editor of “ATV in a Nutshell,"”
a book which tells “everything you
need to know to build and operate
your own ham TV station." —K2VG

T housands of hams around the
world are enjoying SSTV today. Here
Is how you can get started and what
you need to know to have fun.

Technology has moved forward in
slow scan to the point where older
equipment is now appearing on the
used equipment shelves and in flea
markets. While the newer solid state

digital scan converters have many ad-

vantages, the newcomer can save a
lot of bucks and enjoy himself just as
much using the older gear. in addition

*Box 1347, Bloomington IN 47402

Typical SSTV picture quality...and a
typical subject!

new equipment is being marketed
which adds to the enjoyment of SSTV
as never before. New horizons in-
cluding different scan rates for mo-
tion and color are being developed by
Don Miller, WONTP, and others.'

Contrary to popular opinion, all
licensees, except novice, have slow
scan priviliges. The technician class
license holder can enjoy SSTV on 6, 2,
or higher in the phone portions of the
bands. The general class license
holder can also enjoy SSTV on 10
meters, which with the coming of the
sun spot peak, is wide open to many
parts of the world, making globe hop-
ping SSTV on ten easy. Advanced and
extra class holders also enjoy SSTV
on subbands of the other h.f. bands.
Ten meters is particularly important
since this is where the medium scan
systems are being tried by special
permit, which will allow motion and
color systems in the future.?

The real popularity in SSTV is
found on 20 meters around 14,230.
Here the SSTV “gang™ are active all
the time, including two weekly nets.
The Thursday 2300Z net is hosted by
Tom, N7AON, in Layton, Utah, and is
primarily for those who have ques-
tions or problems about SSTV. “If we
spend two hours getting someone’s
rig going so they can send pictures
the next day, we will spend two hours
fixing the rig,"” says Tom. The Satur-
day net at 1800Z is the news and DX
forum.

The other popular SSTV frequen-
cies center around 3845, 7220, 21340,
28680 kHz. On v.h.f., there are pockets
of local activity on 6 and 2 meters,
with local nets meeting at various
times. Check your local area for info
on these. Fast scan stations also use
SSTV on 436.00 when conditions do
not permit full bandwidth transmis-
sions.

This picture was received through

some fairly bad QRM; but note that

the subject is clearly distinguishable
despite the interference.

Despite the higher detail quality in

the picture, this one sent from K6SVP

comes through with clearly iden-
tifiable characters.
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Two blank monitors are used to view
the camera video (right) and the
transmitted signal (left). The center

| picture Is ‘closed circuit quality"”
from an SSTV signal on 20 meters.

Getting on the air with SSTV is
easy since you have most of what you
need right now. Your regular s.s.b.
transceiver is used in the normal
manner as you would for voice. The
additional equipment to transmit and
receive the picture information sim-
ply connects to the speaker and
microphone connections of your rig.
They do not interfere in any way with
the normal operation of your rig, and
may be left connected even when not
using SSTV.

Exactly how the extra equipment
connects depends on which of two
present technologies you use. The
older system uses a separate siow
scan camera and slow scan monitor.
The older P-7 (the designation for the
type of phosphor used in the CRT)
monitor has an audio input which
connects to the speaker terminals of
your rig. Pictures are written by a
bright scanning line, and the after-
image or persistance Image,
represents the picture information.
The special slow scan camera used
with this type of monitor has an audio
output which connects to the mic
audio input of your rig. It can only be
used to send pictures of still photos,
or still objects because of the method
in which it generates a slow scan pic-
ture from its vidicon and video cir-
cuits. More on this later.

The newer analog and digital scan
converters comprise a single magic
box which has connections to and
from your transceiver. With the scan
converter, you use any regular TV set
and TV camera. An r.f. modulator is
used to convert the fast scan video
output to an r.f. signal at channel 2 to
6. The advantage is that the scan con-
verter snatches an image and holds it
in memory, so the image need only be
still for 1/60 of a second. This allows
live pictures without posing. It also
allows you to set up the next shot
while the first is being sent, as you
can observe the camera signal
without disturbing the picture in

memory.

The SSTV signal is a simple fre-
quency modulated system.® The
audio tones range from 1200 to 2300
Hz. A 1200 Hz tone represents the
sync information, and 1500
represents TV black, while 2300 Hz
represents TV white. The frequencies
and between 1500 and 2300 represent
the various shades of gray in the pic-
ture. A simple discriminator circuit on
the receive end converts these fre-
quencies back into the correct video
information. Because the SSTV
signal is an audio signal, you can
send a picture anywhere you can
transmit your voice.

The difference between the old and
new technology is in how the video in-
formation is changed from one scan-
ning system to the other. In the older
system the information is directly
converted, by sampling or orthogonal
(right angle) scanning of the picture,
or scanning at a reduced rate to pro-
vide an output signal which is in the
audio range. On receive, the signal is
used to modulate the CRT much as
one would look at an audio signal on
an oscilloscope, with the addition of
the Z (intensity) axis modulation. This
was a simple and direct system and
did not really involve any changes in
the basic signal from beginning to
end.

The new system actually produces
a new representative signal by scan
conversion methods to construct the
audio signal from the video signal
and to reconstruct the video from the
audio at the receive end. This is done
Dy using a memory system, now com-
monly done with digital memory in IC
chips. The fast scan picture is read in
at the normal scanning rate. The
memory is written at the slow scan

The QRM level during the reception of
this picture was 20 dB above the
desired signal. Interference is more
severe from the nearby voice signal
which was splattering over. The of-
fending station was about 10 kHz
wide and had products throughout
the band,; but, as you can see, the pic-
ture came through. One of the nice
things about SSTV and digital scan
converters is the ability to punch
through under all but the worst
conditions.

By adjusting the WIDTH control on a

Robot, you can cause the incoming

picture to distort, as in the bottom

half of this cat’s picture. This can pro-

vide a new expression fo a charac-
ter's face.

rate, but read out on your TV at
regular scanning rate. This
eliminates the flicker, and opens the
avenues to modern signal processing
and modification techniques not
possible in the older system.

The scan converter memory per-
forms all these tasks. All you need to
do is to supply the camera signal and
a TV set to watch it on. The older P-7
systems are still available today
either as used equipment, or new
from Venus Scientific* the digital
systems are available from Robot?
which also marketed the P-7 system
and an analog scan converter system
known as the model 300, and
Thomas® who markets a scan con-
verter and ancillary items.

In addition to commercial equip-
ment, there have been a great number
of build it articles on slow scan con-
verters, cameras and monitors as
well as two books on SSTV, one by
Don Miller, WONTP? and one by Dave
Ingram, K4TWJ® These detail the
many areas | am only touching on in
this article. Whether you build or buy
is determined by your skill and funds.
The commercial digital scan
coverters sell for $800 (Robot) to $945
(Thomas) and the older type cameras
and monitors sold for $200-$500. An
SSTV keyboard presently sells for
$525, which allows you to title your
pix or send graphic messages. The
builder can save a lot of money by
building these items himself. A
typical WOLMD keybeoard® can be built
for about $150, and a reasonable
scan converter for fast to slow can be
built for as little as $100.°

The addition of a home computer
also allows conversion only, many
additional features such as graphics,
and other related items to be added
to your SSTV system. The SWTP and
Digital Group computers have been
successfully interfaced with SSTV
systems allowing a greater varitey of
programming for the SSTV station.

What can you show? Anything!

#
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A keyboard will also allow you to title

your pictures so you don't have to

break a series of video transmissions

to ID or explain each picture as you

go along. This makes for an easier
and smoother QSO.

Shots of the shack, equipment, pic-
tures, diagrams, visitors, XYL, jr. ops.
Anything you can see with the
camera, indoors or outdoors can be
transmitted. Many ops record whole
series of pix onto an ordinary
cassette recorder for later playback.
The tapes are also frequently worked
with many rare stations now enjoying
slow scan. Even VR6TC, Tom Chris-
tian of Pitcarin Island, will be on
SSTV, possibly by the time you read
this, as an entire SSTV station has
been sent to him.

How to hook it up. In all cases, the
equipment you use for slow scan con-
nects to the same two places in your
h.t. rig. The speaker terminals, and
the mic input. The signal you send out
is audio, so a switch or plug simply
selects your mic or the SSTV signal
on transmit. On receive, you need only
bridge the SSTV monitor or scan con-
verter input across the speaker leads.
The units employ a high gain input
with a tough limiter circuit, so volume
level is not important. If you can hear
the SSTV signal, the converter will
decode it and present a picture.

In transmitting, you need to
remember that you are sending out a
100% duty cycle signal, just as an RT-
TY signal. If your transmitter uses the
cheap IV sweep tubes for finals
(6KD6, 6JG6, etc.) you will need to
limit your power to a level your unit
can safely handle, usually 20-40% of
its s.s.b. power. If your unit uses
regular rf transmitting tubes (811,
8122, 6146, etc.) you still need to run
within the ratings, but will enjoy a
higher operating level. If your rig is
solid state, you will likely be able to
run full power or only slightly less. In
any event, consult the manufacturer’s
instruction book. As long as you stay
within the ratings of the transmitter
you will not damage your transmitter
operating SSTV.

Power is not necessary for SSTV
either. Although QRM is always a prob-
lem on the h.f. bands, international

(ocean hopping) can be done with 50
watts. | can say that having worked
Portugal, Italy and Columbia on SSTV
on 20 meters using 45 watts and a 40
(forty) meter dipole at 16 feet!

In the meantime, I’'m happy to be on
the bands and swapping pix. Be see-
ing you on SSTV! Our motto: Hams
should be seen as well as heard!

Operating standards. Slow scan
operates on one basic set of stan-
dards much as regular broadcast TV.
However, just as there are different
scanning systems from country to
country, different scanning systems

As these four pictures show, interna-

tional SSTV is just as easy and good

as localltranscon SSTV. The pictures

exhibit nearly perfect reception dur-

ing a two-way QSO on 20 meters on a

Saturday afternoon. The antenna was
a 40-meter dipole at 16 feet!

Again, ghost images from multipath.

The stations were about 150 miles

apart on 20 meters, so some back-

scatter or similar multipath problem

is likely the cause for the multiple
image problem.

have developed in SSTV which take
advantage of or provide some
specific ability not found in the “nor-
mal’ system.

The basic system uses 128 lines
per picture, and a square aspect ratio
(format) with one picture every 8
seconds. This is the type of signal
you will encounter 95% of the time on
the airwaves. There is also some in-
terest in a higher resolution system
which uses 256 lines and 16 seconds
per picture. The transmitted signal is
the same in both instances, with the
audio frequencies denoting sync,
black,white and shades in between
being the same: 1200 Hz for sync,
1500 Hz for black, and 2300 Hz for
white. The difference is in the scan-
ning rates. The latter, 256 system, be-
ing twice as slow, but offering 4 times
as much picture detail. For conven-
ience sake, and because of the digital
scan converters, it is easier to think in
terms of picture elements or pixels. In
a "regular’ SSTV signal, there are 128
lines with 128 pixels per line or four
times as much (2 times lines, 2 times
pixels = 4 times total pixels per pic-
ture). You can receive the 256 line
system on your P-7 monitor by simply
halving the scan rates of the horizon-
tal and vertical scanning signals. In a
digital scan converter, it takes four
times as much memory. However, by
turning the WIDTH control fully
couter clockwise, you can reduce the
imcoming picture enough to see most
of the 256/256 pix, displayed into a
128/128 format.

This is done because of the way in
which the scan converter works.

The scan converter has a sample
rate in which it takes a sample and
puts it into one of the 128 "holes” or
storage bins of the memory for each
line. By slowing down the sample
rate, you take 1 of 3or 2 of 5 or some
other ratio of incoming “bits" for
each “bin" in your memory. When you
run out of memory cells, the system
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An SSTV keyboard, such as the

WE6LMD design, can add a great deal

of enjoyment to SSTV. It allows you to

QSO totally in video, or quickly return

ID and verification of reception by

calling the other station in video with
their call or yours.

simply throws away the remaining in-
formation until a new sync pulse ar-

rives, when it starts over in a new row
again. So you can shrink the 256 line
system towards the upper left corner
of the memory page, and thus see
most of the 256 line picture on your
128 line system. Neat!

However, you need a 256 line
transmission system to send to a 256

An attractive “CQ " helps snare new
stations.

line station. Usually, though, they will
be glad to see your 128 line pix
anyway, so don't feel you need a 256
line system right away.

There are other systems used by
special permit on the 10 meter band
which use a 35 Hz bandwidth, and
high scan rates, called medium scan.
Developed by Don Miller, this system

A graphic picture sent by N7AON in

Layton UT, (operator is Tom) He

heads wup the Thursday night
technical net.

promises to be able to provide motion
or color and thus add some
“liveliness” to the SSTV scene, on 10
meters, which would allow world-
wide motion video. An exciting con-
cept. Needless to say, it will take a
few years for these advanced
systems to reach a point where we
average hams can enjoy them.

Contests! There are at least two
SSTV contests world-wide every year.
One sponsored by the U.S. hams, and
one by the European hams. Both offer
an opportunity to work new countries
and win a few awards. The Iltalian
contest usually offers a small prize of
a magazine subscription. Also in
1979, the Italians offered a prize for
the best home brew station used in
the contest of some nice TV equip-
ment.

Awards! Besides WAS SSTV, DX-
CC SSTV, there are several other ap-
plicable awards. A5 Magazine also of-
fers a master scanner award."” To
qualify for this multi-level award you
need to work five stations on each of
five bands (25 contracts), working up
to 10 stations on each of ten bands!

Home life? Since | got on 20 meters

i
Dazzle them with your graphics to get
attention!

the wife has taken an interest in ham
radio. Before then she wasn’'t in-
terested at all! Now she can show
pictures of her Arabian horses, har-
monica, and herself.

SSTV is areal fun aspect to a great
hobby.

You can get more information from
regular sources such as AS
Magazine, or regular SSTV columns
in CQ, World Radio News, and some
sportic coverage in the other
magazines. Or, simply join the two
SSTV nets on 14,230. The Thursday
night net is on 14,230 at 2300Z. Net
control is Tom, N7AON, in Layton,
Utah, and is basically to help those
who have problems or questions
about equipment. The Saturday net is
at 1800£Z on 14,230. Net control is
W1JKF, Brooks and WD4DCW, Stan,
and is a general news and operating
net. These are also good times to
snare a new country or state! Lastly,
simply call SSTV CQ on 14,230. There

Watch the Jupiter and Saturn pic-
tures sent out by W6VIO at the JPL in
Pasadena CA. K6SVP (Dick) and
others are on every week with new
pictures from outer space, and are
usually weeks ahead of other media.
Some color SSTV pictures are
available to receive them (darn few
right now, but it's growing).

is always someone around to answer
your questions and lend a hand.

Footnotes

'WONTP, “Color and Motion SSTV
Systems - Medium Scan TV", AS
Magazine, November, 1978

2“Medium Scan TV on 10 Meters”,
A5 Magazine, January, 1979

*Slow Scan TV", A5 Magazine,
September, 1969

*Venus Scientific Corporation

‘Robot Research, 7391 West Con-
voy Court, San Diego, CA 92111

.James Thomas Industries,
Box 1056, Tucker GA 30084

'Slow Scan Television Handbook,
Miller and Taggert, 73 Publication

Singram, The Complete Handbook
of Slow-Scan TV, TAB Books, Number
859

'WOLMD SSTV Keyboard”, CQ,
October, 1972

""Takao Yabana, JAOBZC, "Build a
Digital Scanconverter for Less Than
$100", A5 Magazine, March, 1979

"“Master Scanner Award'’', A5
Magazine, November, 1978

“Amateur Television Magazine,
Box 1347, Bloomington, IN 47402.
$6.50/yr. US/Canada, $9/yr. DX T

P.O.

Here, “ghost” effects of multipath
are clearly seen.
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Did you know that the world’s first integrated circuit
was produced in 1926? Over 1,000,000 of these little
gems found their way into customers’ homes in the
form of radios the very first year.

The World’s First

Integrated Circuit

Mr. Gold originally described the
OE333 in the January 1976 issue of
the Australian magazine Electronics.
- K2EEK

TD most of us, integrated circuits
are a fairly modern development. They
are the familiar looking “beetles™ or
“tin hats” which have revolutionised
the electronics Industry in recent

*20 Kingston Mews, 8 Giles Sireet,
Manuka, A.C.T. 2603, Canberra,
Australia.

BY WILLIAM A. GOLD*

years, and will have an even greater
impact in the future.

The modern era of integrated cir-
cuits began in 1958 when prototype
microcircuits were developed by both
Texas instruments Inc., Dallas, Texas,
and Westinghouse Electric,
Youngwood, Pennsylvania. These pro-
totype ICs were rather crude devices,
consisting of separate semiconduc-
tor chips carrying transistors, diodes
and resistors, all mounted on a com-
mon header. Since then manufactur-
ing techniques have improved enor-
mously.

Fig. 1-The Loewe
OE333—the
world’'s first
million selling
radio receiver.

Over the last two years or so, the
trend to what is termed large scale in-
tegration, or LS| has gathered
momentum. More and more complex
circuits and subsystems are being
crammed into integrated circuit
packages, making possible a range of
high technology products for every-
day use. Witness for example the ex-
plosive growth of the calculator in-
dustry during the past few years; or
the increasing application of
minicomputer systems and microproc-
essor equipment.

Because of this, we associate in-
tegrated circuits exclusively with the
electronics of today. They range in ap-
plication through all branches of elec-
tronics—radio and TV receivers, hifi
equipment, process control systems,
digital clocks and watches, com-
puters, communications and broad-
casting equipment, and instrumenta-
tion, to name just a few.

It may come as something of a
shock, then, to learn that the world's
first integrated circuit was developed
just over fifty years ago. What's more,
the IC was mass produced and incor-
porated into a radio receiver.

Of course, the world's first in-
tegrated circuit looked nothing like
the IC's of today, although the basic
concept was the same. As would be
expected, it employed vacuum tube
technology, the device essentially
consisting of three triode tubes and a
number of resistors and capacitors
encapsulated in a common glass
envelope. By today's standards, the
device was quite bulky and somewhat
fragile.

The man credited with developing
the world’s first integrated circuit is
Dr. Siegmund Loewe, founder of the
Loewe-Opta electronics company of
Berlin, Germany, who was granted a
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patent for his idea in 1924. The patent
application described a vacuum tube
device containing two tubes, two
coupling capacitors and two resistors
within a common glass envelope. Ex-
ternal connections were brought out
to a polarized pattern of access pins,
which could be plugged into, or
withdrawn from, a corresponding
socket.
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By 1926, a device slightly more com-
plex than that described in the patent
application had been designed and
put into production. This was the triple
triode integrated circuit referred to
above. It was incorporated into the L A S . T e T i
Loewe OE333 radio receiver, more than
one million of which were sold within
twelve months of its 1926 launching.

Basically, the triple triode IC used in
the OE333 contained virtually a com-
piete radio receiver within a single glass envelope. The on-
ly other components required were a tuning coil, a tuning
capacitor, a loudspeaker, and the high voltage and low
voltage batteries which supplied anode and filament
power respectively.

The complete circuit diagram of the Loewe OE333 radio
receiver Is shown in fig. 2. Battery operated, the receiver
simply consisted of a triode anode-bend detector stage,
followed by two stages of triode tube amplification.

The anode-bend detector was RC coupled to the first
amplifying stage which, in turn, was RC coupled to a
loudspeaker, almost certainly of the high impedance mov-
Ing reed type, although moving coil loudspeakers were in
use in high grade equipment at that time.

The receiver was said to provide good loudspeaker per-
formance using an indoor aerial in areas served by effec-
tive local and regional broadcast transmitters. An outside
aerial was required for more distant station reception.

0G1

|
o
o
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st aaiadati e ot i el A

Fig. 2-The circuit diagram of the Loewe OE333 radio receiver. The triple triode IC
comprised all those components within the solid dark line.

Fig. 3 may evoke nostalgic memories for some of our
older readers. It shows the OE333 receiver surrounded by
the now antiquated high-voltage battery, a low-voltage
acid-filled battery used for heating the tube filaments, and
exponential horn loudspeaker, and the once quite common
diagonal frame directional aerial. The latter could be used
to replace the more compact pancake-wound aerial and
tuning coils, and was of such inductance as to correctly

tune across the broadcast band with the aid of a tuning | fgjg 3.The Loewe OE333 IC radio with batteries, frame
FRPADION, aerial and speaker.

Fig 4. shows the OE333 of 1928 in
record player guise. Here the triple
stage vacuum tube integrated circuit
is being used to amplify the signal
from a primitive electromagnetic pick-
' up head grazing an old 78 rpm
gramophone record. A hand-cranked
clockwork motor supplied rotational
power to the turntable.

It would be a cynical electronic
engineer of today who did not concede
that Dr. Siegmund Loewe—engineer,
inventor and founder of the Loewe Op-
ta Company of Berlin—was the man
who gave the world its first cost effec-
tive integrated circuit, and successful-
ly mass produced more than one mil- | Fig. 4-A 1928 version of the OE333 in use as an amplifier for record playing equip-
lion such ICs half a century ago. [ ment. Note the hand-cranked turntable.
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In this third and final part of Dale Platteter’s MP-80
Morse code keyer series, we learn how to program it
and use it for our specific needs.

Build Your Own MP-80
Morse Code Keyer

Part lll—Programming and Operating

.ﬁ'te 2708 ultraviolet erasable EPROM
holds all of the operating instructions
and Morse code data. It must be pro-
grammed with the data pattern shown
in Table | before insertion into the p.c.
board. Pre-pro-grammed EPROMSs are
available to help you avoid this
laborious task. Commercial EPROM
programmers are recommended as the
2708 specification sheet calls for 100
programming loops through all 8192
bits. This is just about impossible to
do on the bench without making at
least one mistake. The EPROM will
hold its data for over 30 years as long
as the semiconductor chip Is pro-
tected from ultraviolet light. Don't
worry if a ray of sunlight shines on
your EPROM as it takes direct sun ex-
posure for one month to cause the
first bit to drop. A small gummed ad-
dress label masks the quartz lid of the
2708 perfectly and can be easily
removed at a later date should you

*1315 “Q" St., Bedford IN 47421

BY DALE PLATTETER"

decide to modify the sending speeds
or permanently store your call letters
in one of its unused areas.

Selecting A Keyboard

The MP-80 will work nicely with inex-
pensive ($30 to $60) ASCIl keyboards.
The P1 connector needs positive logic
TTL signals as shown in the timing
diagram of fig. 6. To inform the MP-80
that the parallel ASCI| data is stable,
one 350-800 ns negative going strobe
pulse is required each time a key is
depressed. As most keyboards provide
a strobe level rather than a strobe
pulse, the addition of a 74121 one-shot
gives the needed strobe timing. Fig. 7
shows this simple modification to a
George Risk Industries Model 753
keyboard Kit.

The MP-80 is capable of receiving all
128 ASCI| characters but recognizes
only 59 of them as valid Morse digits.
The chart of Table |l shows these
digits along with their ASCIl equiva-
lents in both binary and hexidecimal.

Ipu

NOTE:
350 msec =< tst = BOOnsec
150nsec < tpg & =
150nsec < tpy = =

Fig. 6 — Keyboard timing. There are hundreds of ASCI| encoded keyboards on the

market. Choose the one that is TTL compatible with positive logic. The MP-80

keyer requires one 350-800 ns strobe pulse to indicate that the parallel ASCI| data
is valid.

Use this chart to check out your
keyboard before plugging it into the
MP-80’s P1 socket.

Wire the connector cable from the
keyboard to the P1 socket as illus-
trated in fig. 7. Power supply voltages
are available at the P1 connector for
use by the keyboard logic.

The BREAK key is a single pole un-
committed switch on the keyboard
pad that is wired as the “reset” signal
for the MP-80. If your keyboard does
not have an unused key labeled
BREALK, it surely has a HERE IS, ESC,
DEL, CTRL, or RETURN key which can
serve as a BREAK switch.

Finishing Touches

If your MP-80 keyer is to be used for
code practice, no enclosure is
necessary. One can mount the MP-80
board directly under the keypad to
make a very compact system. In
strong r.f. fields (over 100 watts of
transmitter output) or on the higher
frequency bands, both p.c. boards will
pick up noise if they are not housed in
a shielded metal enclosure.

The MP-80 coupled with a Model 753

keyboard requires the following
regulated d.c. power.
Maximum
Voltage Current Regulation
+5V (£5%) 900 mA +3%
+ 12V (£5%) 200 mA + 3%
- 12V (£5%) 200 mA + 3%

Power inputs are clearly labeled on the
edge of the p.c. board for convenience.
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Do not use unregulated or so called
“filtered” power supplies as the a.c.
ripple will damage the integrated cir-
cuits.

Positive and negative 12 volt sup-
plies can be constructed with pA7812

and pA7912 3-terminal voltage
regulator chips. Automobile or motor-
cycle batteries make ideal supplies. If
a 5 volt supply is needed, it can be
tapped from a + 12 volt (1 amp) source
using a pwA7805 regulator mounted to
a heat sink. Use a 4 ohm (5 watt) series
resistor in the +12 volt lead of the
7805 to help reduce its internal power
dissipation.

Before any power is applied to the
MP-80 board, the entire circuit should
be carefully checked. Trouble points
include integrated circuits and
capacitors with incorrect polarity,
solder bridges between p.c. board
runs, and cold solder joints. After
careful examination of the MP-80
board, the power supplies must be
checked out. Measure their d.c. “open
circuit” voltages and look for ex-
cessive a.c. ripple with an oscillo-
scope. Next, apply power to the key-
board alone and use a d.c. voltmeter
to check its logic outputs. When the
letter C is held down, a 1000011 should
appear on the B7 thru B1 lines. Ex-
amine the strobe pulse to be sure it ap-
pears for about 500 ns each time a key
is depressed.

Apply power to the MP-80 board and
recheck to power supplies. The on-
board negative voltage regulator can
be checked by looking for 5 volts
across capacitor G16. Touch all the
components. Only A3 thru A6 will rise
enough in temperature to be detec-
table. The remainder of the com-
ponents should remain very close to
room temperature. Connect the key-
board to the powered MP-80. Press the
BREAK switch while watching pin 1 of
A5, The voltage on this pin should rise

| -

Table lI—ASCll CHARACTER CODE

Binary Hexa-
decimal
Character Code Code
Space Bar 010 0000 20
| (message) 010 0001 21
" {double
dash) 010 0010 22
# not used 010 0011 23
$ (bk) 010 0100 24

% not used 010 0101 25
& (cq cq cq) 010 0110 26
.notused 010 0111 27

( 010 1000 28
) 010 1001 29
. (error) 010 1010 2A
+ (ar) 010 1011 2B
, (comma) 010 1100 2C
— (sk) 010 1101 2D
. (period) 010 1110 2E
/ 010 1111 2F
0 011 0000 30
1 011 0001 31
2 011 0010 32
3 011 0011 33
4 011 0100 34
S 011 0101 35
6 011 0110 36
7 011 0111 37
8 011 1000 38
= 011 1001 39
: 011 1010 3A

from about zero to over 3 volts, in-
dicating that the switch is connected
properly. Press the letter C again and
look for the same logic levels as
before, but this time on pins 38, 39, 40,
1, 2, 3, and 4 of the 8255 chip. If the
strobe line is properly connected, typ-
ing the letter C again should make the
relay chirp out “dahdidahdit.”

Use shielded coax from the MP-80
keyer output terminals (marked KY) to

: 011 1011 3B
= (as) 011 1100  3C
= (sk) 011 1101 3D
o (as) 011 1110 3E
? 011 111 <
* (not used) 100 0000 40
A 100 0001 41
B 100 0010 42
C 100 0011 43
D 100 0100 44
E 100 0101 45
F 100 0110 46
G 100 011 47
H 100 1000 48
! 100 1001 49
J 100 1010 4A
K 100 1011 4B
L 100 1100  4C
M 100 1101 4D
N 100 1110 4E
0 100 1111 4F
P 101 0000 50
Q 101 0001 51
R 101 0010 52
S 101 0011 53
T 101 0100 54
U 101 0101 55
v 101 0110 56
W 101 011 57
X 101 1000 58
Y 101 1001 59
v 4 101 1010 5A

your transmitters key input jack. If
r.f. from vyour transmitter causes
multiple letters to be sent, shield the
strobe input wire from the keyboard
with coax and add a 0.001 uF ceramic
capacitor from P1-7 to ground and a
1000 ohm resistor from P1-7 to +5
volts. Extra 0.01 uF ceramic or mica
capacitors across the power supplies
will bypass any r.f. entering from the
power cables.

r TYPICAL ASCIl KEYBOARD . I_KEYBDAHD MODIFICATION TO ﬁl
l | | PROVIDE A 350-800nsec
; | | STROBE PULSE = (e |
I l : S >p' . TOP VIEW
BREAK l\ | trobe pulse

: L= PP11 ' . |
| 0 e 1 | | Break | |1 NC
’ Break key I e ] +hv E 2 NC

(system reset | |
| P1-1 | 390pF I NC [} 87
| P1-6 | | 868 | Pl 1allBs

ASCIH encoder s
| AY 5.2376 AN 1 | B4[]s uf]83
= i Vcn < F] 5 I + I
| Switct I._q ram pattern Saita B2[]s s N1
| 1
: matrix No. 12 sl e | ”*«-5-"' : Strﬂt}E[ 7 wliNC
rav
| P1-4 L 1 Ground [} 8 1] —-12v.
[ P1-14 B FEF T
|
I . L
I o = w(CP1-9 Fig. 7 - Strobe modification. Need a strobe pulse for your
| George Risk model 753 keyboard Strobe P1-2 ASCII keyboard? Here's the easy way to do it with an IC and a
positive TTL logic level Giound ¢ P1-8B

capacitor. Wire the P1 connector as shown.
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0000 3 B7 D3 F7 21 00 10 36 03 2C 36 03 20 36 42 2C
0010 36 00 21 FF 10 F9 CD 88 05 FE 43 CA A8 04 FE 53
0020 CA 2D 04 FE 21 CA 5D 04 C3 12 04 00 00CD 8B 05
0030 47 CD 88 05 21 02 10 78 FE 33 C2 42 04 36 2CC3 |
0040 12 04 FE 31 C2 4C 04 36 68 C3 12 04 FE 30 C2 56
0050 04 36 FF C3 12 04 36 42 C3 12 04 00 00 11 67 10 |
0060 CD 8B 05 4F FE 21 C2 6F 04 EB 36 03 C3 12 04 FE |
0070 20 FA 60 04 FE 58 F2 60 04 26 07 69 46 3E 3B 81 |
0080 6F 66 68 00 00 3E F1 BB C2 90 04 EB 77 C3 12 04 |
0090 7E FE 03 C2 9E 04 EB 36 02 23 EB C3 60 04 23 EB |
00A0 77 23 EB C3 8 04 00 00 CD 8B 05 FE 20 FA A8 04
00B0 FE 58 F2 AB 04 4F 28 07 69 46 3E 3B 81 6F 66 68
00CO 7E FE 00 C2 DA 04 CD 38 05 1E 01 CD 1B 05 CD 33
0000 05 1E 01 CD 1B 05 23 C3 CO 04 FE 01 C2F3 04CD
00E0 38 05 1E 03 CD 1B 05 CD 33 05 1E 01 CD1B 05 23 |
0OFO C3 CO 04 FE 02 C2 01 05 1E 02 CD 1B 05 23 03 CO
0100 04 1E 02 CD 1B 05 CD 5F 05 FE 00 CA A8 04 FE 20
0110 FA 06 05 FE 5B F2 06 05 C3 B5 04 E5 21 02 10 46 |
0120 CD 3E 05 16 7A 15 C2 25 05 05 C2 23 051D C21C |
0130 05 E1 09 3E 76 D3 F7 C9 3E 7F D3 F7 C9 00 DBF6 |
0140 E6 20 C8 DB F4 E6 7F 00 21 00 10 6E 77 3E 66BD |
0150 21 00 10 CA 59 05 34 00 C9 36 03 00 C9 00 00 21
0160 01 10 6E 3E 00 BE C8 66 E5 7D 21 00 10 BE C2 78 |
0170 05 6F 36 00 3E 00 E1 C9 FE 6 21 01 10 C2 85 05 |
0180 3 03 C3 8 05 34 E1 7C C9 00 00 DB F6 E6 20 CA |
0190 88 05 DB F4 E6 7F CI 00 00 00 00 00O 0O 00 00 00 |
01A0 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 |
01B0 00 00 00 00 00 00 00 00 0O OO 00 0O 0O 00 0O OO
01C0 00 00 00 00 00 00 00 00 OO 00O 00 0O 00 0O 0O 0O
01D0 00 00 00 00 00 00 00 00 00O 00O 00 0O OO0 00 0O 0O
O1E0 00 00 00 00 00 00 00O 00 0O 00 00 0O 00 O1 0O O1
O1FO 00 02 01 01 00 O1 02 02 02 01 00 01 00 02 01 Of
0200 00 01 02 02 02 01 00 O1 00 02 O1 O1 00 01 02 02|
0210 03 01 00 00 00 O1 00 O1 03 00 00 00 O 00 01 03 |
0220 03 00 00 O1 Of 00 00 03 01 00 O1 O01 00 01 03 00|
0230 00 00 00 00 00 OO 00 03 00 O1 00 O1 00 03 01 01|
0240 00 00 O1 01 03 01 00 00 00 O1 03 00 O1 00 01 00 |
0250 01 03 01 00 00 O1 00 03 01 O1 01 O1 01 03 00 01| _
0260 01 01 01 03 00 00 01 01 O1 03 00 00 00 01 01 03 | =
0270 00 00 00 00 O1 03 00 00 00 0O OO O3 01 00 0O 00 3
0280 00 03 01 01 00 00 00 03 O1 01 O1 00 00 03 01 01 1
0200 01 01 00 03 01 O1 O1 00 00 00 03 01 00 01 00 Of
02A0 00 03 00 00 00 O1 00 Of 03 00 Of 00 00 00 03 O1 |
02B0 00 01 03 00 01 03 01 00 00 00 03 01 00 O1 00 03
020 01 00 00 03 00 03 00 00 Of 00O 03 O1 O1 00 03 00 |
0200 00 00 00 03 00 00 03 00 01 O1 01 03 01 00 01 03
020 00 01 00 00 03 O1 01 03 01 00 03 01 01 01 03 00
02F0 01 01 00 03 01 O1 00 O1 03 00 O1 00 03 00 00 00
0300 03 01 03 00 00 O1 03 00 00 00 O1 03 00 O1 01 03
0310 01 00 00 Of 03 01 00 01 O1 03 O1 O1 00 00 03 00
0320 OE 67 45 2E 11 97 ED 2E 28 28 2F 38 3E 19 4B 52
0330 58 5E 64 6A 70 76 7C 82 8 BE 94 9B A9 A2 A9 21| |
0340 2E B3 B6 BB CO C4 C6 CB CF D4 D7 DC FEOE5 EBEB | |
0350 EF F4 F9 FD 01 03 07 OC 10 15 1A 06 10 06 06 06 |
0360 07 05 06 06 06 06 06 06 06 06 06 06 06 06 06 06 |
0370 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 |
0380 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 07 | i
0300 07 07 07 07 07 07 00 03 00 00 00 00 00 00 00 00 |
030 00 00 00 00 00 00 00 00 00O 00 0O OO 0O 00 00 00|
0380 00 00 00 00 00 00 00 00 00 0O 00 0O 00 00 00 00 |
03C0 00 00 00 00 00 00 00 00 00 00 0O 0O 00 00 00 0O |
0300 00 00 00 00 00 00 00 00 0O 00 00 0O 00 0O 00 00 f—
030 00 00 00 00 00 00O 00O 00 OO 00 00O 00O 00 00 0O 00
03F0 00 00 00 00 00 00 00 OO 00 00 0O 0O 00 0O 0O OO

MP-80 Operating

Table | - MP-80 EPROM Program Listing. The MP-80 is wired to decode | /MStructions

this 2708 memory pattern into morse digits. The first 4 digits of every line

STEP 1 - System Reset. The MP-80
indicate the hexidecimal memory address of the hex data which follows. system is reset by pressing the

BREAK key. At this point, the system
initializes automatically and sets the
speed to 20 WPM. The MP-80 will now
recognize 3 single letter commands
from the keyboard (S, C, and !) “S" is
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used to change the code sending
speed, “!" is used to start recording
the 20 letter message. “C" is used to
begin code sending.

STEP 2 Speed Changes. After
system reset, the speed can be
changed by typing S05 for 5 WPM,
S13 for 13 WPM, S20 for 20 WPM, or
S30 for 30 WPM. If 20 WPM speed is
desired, no speed information need
be entered.

STEP 3 - Message Key Changes. After

Message example: 'WSABC W9ABC
DE W9XYZ! Each time the ! key is
depressed during code transmission,
the message WO9ABC WO9ABC DE
WOXYZ will be played.

STEP 4 - Sending Morse Code. To
start Morse code transmission, type
the letter C. To stop transmission,
type BREAK and perform steps 2, 3,
and 4 as desired.

The following keyboard letters are
used for special morse characters.

SK (End of Work)
AS (Wait)
AR (End of Message)
BK (Break)
Double Dash
User Programmed
Message
The internal program which controls

these commands is foolproof. The
MP-80 will self-initialize after a cold
start to 20 w.p.m. with a clear
message key. Subsequent resets after
power is applied will not destroy the
message key and automatically sets

=3
—
==

o u

system reset, to record a 20 letter Space Bar = Space Between the speed to 20 w.p.m. The MP-80
message, type ! followed by the Words and Sentences | operates as a “stand alone” keying
message. End recording of the & = CQ CQ CQ system and can be wired in parallel
message by typing another ! z = Error i with a hand key if desired. c|
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Antennas

a monthly feature by

WILLIAM |. ORR, W6SAI

Design, construction, fact, and even some fiction

‘T hank goodness, summer is
finally under way", said Pendergast
as he tossed his sweater in a corner
of the room. “Between snow, floods,

[Hiﬁmﬁpﬁj

[}

]

Length "A’

i it

cies on a small lot. And G3HCT
painstakingly tried a variety of anten-
nas. He spent about five years in ex-
periments on the air with his designs

NOTE:
X = Insulator

Nylon cord

— =W Coaxial cable to transmitter

LA 1

Fig. 1 - The trapped ground plane of G3HCT for 40 and 80 meters. Length
A is 33 feet, length B is 29°3". The box represents a parallel tuned trap reso-
nant at 7 MHz.

lightning and a gas shortage, | am just
about ready to turn in my DXCC cer-
tificate and take up stamp
collecting’.

“Not to worry”, | replied. “We are
coming into good weather and that
means antenna time is upon us. And
the bands sound so good it literally
makes me itch to try some antenna
experiments. Can | count upon your
assistance in this manner?”

Pendergast yawned elaborately.
“Certainly”, he replied. “Just what do
you have in mind?”

“This is the latest issue of Radio
Communication,The journal of the
Radio Society of Great Britian. I'm
looking at an article by Bazley,
G3HCT on the subject of DX antennas
for 40 and 80 meters. Frankly, the high
quality of the articles in this magazine
amazes me. You should certainly
subscribe to it if you want to keep up
with modern design techniques.

“The article in question examines
the knotty problem of how to get a
good DX antenna for the low frequen-

48 Campbell Ln., Menlo Park, CA 94025

trying to develop an antenna having
gain, a good front-to-back ratio, low
angle radiation without requiring a
big tower to support it".

“What did he come up with?"”, ask-

ed Pendergast, as he took out his
notebook and pencil.

“The first antenna G3HCT tried was
the popular inverted-V dipole with the
center about 45 feet high. This seem-
ed to work reasonably well to the
U.S.A. but was relatively poor on long-
haul skip to Australia, particularly on
the long path.

“The next antenna tried was a
quarter-wave ground plane using 60
radials buried just below the surface
of the lawn. The long-haul DX situa-
tion was much improved, but short-
skip work was considerably poorer
than with the inverted-V.

“The third antenna tried was a trap-
ped inverted-V for both 40 and 80
meters. Aside from the advantage of
working on two bands the antenna
performed similar to the first inverted-
V, so it was eventually taken down.

“The next antenna was a combina-
tion of a ground plane and a trapped
antenna (fig. 1). The wooden support
pole is 45 feet high and the top sec-
tion of the antenna is folded over.
This arrangement worked well on
both 40 and 80 meters and seemed to
be effective on both short-skip and
long-haul paths. Unfortunately, the
radial system had been removed and
the antenna was just working against

Plastic spreaders

Coaxial cable
part of matching
section

NOTE:
A = Insulator

@ ¥ 4

Fig. 2 - The vertical folded monipole at G3HCT. Length C is 34 feet.
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NOTE:
A = Insulalor

Reflector

- « —
Ror
cy,,
L
O
7]
=
<
—t
=B
i
- E Reflectors
-
. : li W "

Fig. 3 - The G3HCT 40 meter beam. Length of reflector wires is 71 feet.

ground rods. The ground resistance
reduced the antenna efficiency to
about 50-percent.

“At this stage of the game G3HCT
went back to a vertical antenna com-
posed of half a folded dipole (fig. 2).
The folded dipole multiplied the radia-
tion resistance by four, raising it to
about 165 ohms. This reduced ground
losses to less than 5-percent and a
definite improvement in both receiv-
Ing and transmitting was noted over a
period of time".

“Very interesting’”’, commented
Pendergast, but this is pretty much
old hat. What happened next?"”

“The next thing that happened was
that a local amateur erected a two ele-
ment Yagi at 60 feet for 40 meters.
That proved to be the goad that spur-
red G3HCT to a final effort. He tried a
phased vertical array which, after a lot
of trouble and fussing, worked well
and seemed to be competitive with
the Yagi. However, the owner of the
Yagi raised it to 120 feet above the
ground which gave it a 2 to 3 S-unit
advantage over the phased verticals.

“The final experiment was to place
reflector wires on the vertical folded
dipole (fig. 3). Reflector length was 71
feet and the reflectors were installed
sloping down from the top of the pole
towards the ground, as shown in the
drawing. An excellent front-to-back
ratio was achieved, and the simple
antenna proved to be only a maximum
of one S-unit down from the Yagi at

120 feet in the desired direction.
G3HCT says, ‘Without a doubt this is
the best antenna | have used on 7
MHz'. And | say if you can compete
with a 2 element Yagi at 120 feet, you
must have a good antenna”.

“Pendergast peered at the illustra-
tions. “How did G3HCT match the
antenna to a 50 ohm transmission
line?”’, he asked.

“He used a stub system (fig. 4) that
seemed to do the job quite nicely”, |
replied. "l like this simple beam
antenna. It is inexpensive to build

and, while it is not rotatable, it should
do a good job in the chosen
direction”,

“My friend sighed, “Well, now that
the bad weather is behind us, | would
certainly like to get started on an
antenna project. Maybe this is the
one!”

“You are lucky”, | replied. “Just
look at these pictures of what the
winter weather did to the big Quad at
WB4JKZ (fig. 5 and 6). Pete has this
Monster, 3-band Quad on a 32 foot
boom. An ice storm hit it and the
weight of the ice bent the bamboo
and fiberglass spreaders. But, when
the ice melted, it all came back in
good shape, as you can see’’.

Pendergast shuddered. “| would
hate to have to rebuild an array that
big. Pete was certainly lucky”. He
reached into his pocket and handed
me a |etter.

“This came about a week ago and |
forgot to give it to you. It is from John,
N6JO, and outlines his experiments
with the WBTC compact Quad loop
discussed in the March column. John
feeds the compact loop with a tuner
and an open-wire line (fig. 7). The
antenna is designed for 20 and 40
meter operation. Note the use of the
open stub at the top of the loop. On 20
meters the stub acts as an open cir-
cuit and the loop resembles the
X-array (expanded Quad). On 20
meters the stub is a quarter
wavelength long and acts as a short
circuit, closing the loop. There are
142 feet of wire in the loop, exclusive
of the stub.

“John mounted the loop in the ver-
tical plane atop his house on 30 foot
masts made out of slip-up TV mast
sections. The loop height was about
25 feet and the length about 92 feet.
John reports good DX results on both

[ 'T'
\ coupler

To transmitter

COAXIAL CABLE USED

50f2 RG8U
7552 RG11U. solid inner

7582 TV cable, semi air-spaced

= - -

=
——mn. =
—

Length 'E’
—
Short at
this end
LENGTH “D" LENGTH “E"”
16" 27 93
14" 7" n "
19° 15'5"

Fig. 4 - The G3HCT network. Figures 1-4 courtesy of
Radio Communication, an RSGB publication.
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Fig. 5 - The “Monster Quad” at WB4-JKZ after an ice storm.

bands and is now experimenting with
two loops driven 180 degrees out of
phase, also with one driven element
and the other as a parasitic reflector™.

“Very interesting’, | replied. “It is
always nice to see fellows doing ex-
perimental work on their own".

“And here's something else", con-
tinued Pendergast, pulling a second
piece of paper out of his pocket.
“Now hear this. The Environmental
Protection Agency (EPA) in
Washington is considering a regula-
tion to limit the height of all self-

supporting ham towers having a base
cross-section area less than 25
square feet to an overall height of 34
feet™.

“Thirty four feet!”, | exclaimed.
“Why the height restriction?”

Pendergast continued reading, “It
seems that free standing towers ex-
perience wind shear effects which
shake the towers. It also seems that,
especially in the late spring and sum-
mer, this shaking is transmitted to the
surrounding earth. The vibrations
disturb earthworms, causing them to

-
e

e L

Fig.6-Once the ice melted, WB4JKZ’s quad returned to original shape.

come to the surface (often during the
hottest part of the day). Exposure of
the earthworms to the sun's direct
rays causes them to die from
sunstroke. Earthworms are very im-
portant facets of the ecology—hence
the EPA’s concern over the problem”

| looked Pendergast straight in the
gye and he gently blushed.

“Where did you get that baloney?”,
| demanded.

He laughed. “Well, it came a long
way to get here. | found it in “Amateur
Radio" magazine, the journal of the
Wireless Insitute of Australia, and
they reprinted it from the bulleting of
the Cascades Amateur Radio Society
of Jackson, Michigan. The caption the
Aussies put on the article is “Pull the
other leg, Mate".

“| agree”, | said. “But some of the
stuff coming out of Washington these
days makes one wonder if this may be
true.”

“However, before we wrap up this

- - -
| 30020pen | 14z
| “ladder fine” | yora
3270 long wire
length
F J
\,
Feeder

300L2 apen “ladder line"”

To

E&rig

Tuner

Fig. 7 - The N6JO version of the W6TC
compact quad Jloop. Antenna Iis
designed for 40 and 20 meter opera-
tion. John's feedline is about 16 feet
long, but other lengths may be used.
Loop dimensions are 25 x 92 feet.

session, | think you might like to look
at the simple antenna tuner that Bill,
WDSHOH is using to feed an end-fed
wire about 45 feet long. He works on
40 meters with only 15 watts and he
needed an “invisible” antenna. He
took a tuner from the 1966 ARRL
Handbook and modified it, as shown
in fig. 8. He doesn’'t have a SWH meter
so he made a field strength meter out
of a Simpson 260 analyzer. All he
does is tune for maximum voltage on
the 260. He uses a four foot ground
rod in conjunction with several 40
foot radials buried about 2 inches
below the soil. So far, as a new
General he's worked over 30 states
and Canada with his “invisible”
antenna and his tuning network. If
you can work that kind of stuff with 15
watts, the antenna must be good".
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“Very nice", replied Pendergast.
“Tell WDOHOH that | can't punch my
way out of a paper bag on 40 meters.
How does he hear anything through
the foreign broadcasters and the jam-
mers?”’

“Beats me'’, | replied. “l think it just
proves the old saying that DX is 10%
station and 90% operator”.

Pendergast prepared to leave. “Il
have a schedule coming up in a few

45" antenna to tree

200pF

Coax ? )K-

Radial wires

1 » ‘ To Simpson 260

M analyzer (use on
50v.d.c. scale)
S

F 4

FIELD STRENGTH METER

Fig. 8 - The simple antenna and turner
at WD5HOH. Coil is 25 turns #16 wire
spaced wire diameter on 2" diameter
form. Tap 1is 12-15 turns from ground
end, tap 2 is 16-20 turns from ground
end. A simple field strength meter is
located at operator’'s desk.

minutes on 10 meters"”, he said. "'So
I'd better push off".

“You can work it from here”, | of-
fered. Again, Pendergast blushed.
“Well, it's with Rosie Radiator. She's
working mobile now and I'd just as
soon do it from home”.

“Suit yourself”, | replied. “I'll just
listen in!"” (Note): W6SAI's new anten-
‘na book, “The Radio Amateur Anten-
na Handbook" is available from Radio
Publications, Inc., Box 149, Wilton,
CT 06897. This 188 page Handbook
covers antennas of all types in sim-
ple, understandable language. Price:
$6.95 plus 50¢ for shipping and handl-

ing.

The information on the G3HCT
beam was taken from ‘“Radio Com-
munication”. For more information on
this publication, write to the Radio
Society of Great Britain, 35 Doughty
Street, London, WC1N 2AE England.
A highly recommended publication!

ERC PROMISES UP TO THE MINUTE STATE-OF-THE-ART DESIGN AND PERFORMANCE
WE'VE DONE IT FOR 1979

FOUR SIMULTANEOUS FILTERS IN ONE FOR UNPARALLELED QRM FREE RECEPTION (SSB & CW)
*PLUS A SPECIAL PATENTED CW PROCESSOR*

THE BRAND NEW SL-56 AUDIO ACTIVE FILTER SUPERCEDES
QUR SL-55 1IN BOTH CONCEPT AND PERFORMANCE. CONSOL-
IDATION OF MANY COMPONENTS HAS ALLOWED US TO MAKE 16
OPERATIONAL AMPLIFIERS (COMPARED TO 6 IN THE SL-55)
INTO & FILTER GUARANTEED TO OUT PERFORM ANY OTHER
AT A COST OMLY SLIGHTLY HIGHER THAN THE SL-55. THE
FEATURES OF THE SL-56 ARE SO ADVANCED FROM ITS PRED-
ECESSOR THAT CALLING IT THE SL-55A IS NOT JUSTIFIED.
UNLIKE OTHER FILTERS THAT SIMPLY OFFER A CHOICE OF
ONE OR TWO FILTER TYPES AT A TIME (NOTCH, SANDPASS,
ETC.) SL-56 PROVIDES WHAT IS REALLY NEEDED --- THE
SIMULTANEOUS ACTION OF A 6 POLE 200 Hz FIXED HIGH-
PASS FILTER AND A & POLE 1600 Hz FIXED LOWPASS FIL-
TER WITH A 60 dB NOTCH WHICH IS TUNABLE OVER THE
200-1600 Hz RANGE. THIS 3 FILTER COMBINATION 1S UNBEATABLE FOR THE ULTIMATE IN ORM FREE 558
RECEPTION. ADJACENT CHANNEL QRM 15 ELIMINATED ON THE HIGH AND LOW SIDES AT THE SAME TIME AND DOES

T INTRODUCE ANY HOLLOWNESS TO THE DESIRED SIGNAL. ON CW THE SL-56 IS A DREAM, THE LOWPASS,
HIGHPASS AND NOTCH FILTERS ARE ENGAGED ALONG WITH THE TUNABLE BANDPASS FILTER (400-1600 Hz) PRO-
VIDING THE NEEDED ACTION OF 4 SIMULTANEOUS FILTER TYPES. THE BANDPASS MAY BE MADE AS NARROW AS
14 Hz (3dB). ADDITIOMALLY, A SPECIAL PATENTED CIRCUIT FOLLOWS THE FILTER SECTIONS WHICH ALLOWS
ONLY THE PEAKED SIGNAL TO “GATE ITSELF* THROUGH TO THE SPEAKER OR HEADPHONES (4-2000 OHNS).
RECEIVER NDISE, RING AND OTHER SIGNALS ARE REJECTED. THIS IS NOT A REGENERATOR, BUT A MODERN NEW
CONCEPT IN CW RECEPTION. THE SL-56 CONNECTS IN SERIES WITH THE RECEIVER SPEAKER QUTPUT AND DRIVES
ANY SPEAKER OR HEADPHONES WITH ONE WATT OF AUDIO POWER. REQUIRES 115 VAC. EASILY CONVERTED TO 12
VDC OPERATION. COLLINS GRAY CABINET AND WRINKLE GRAY PANEL.

WARRANTED ONE YEAR  FULLY RFI PROOF  FULLY WIRED AND TESTED
$75.00 POSTPAID IN THE USA AND CANADA.

ATTN SL-55 OWNERS: THE CIRCUIT BOARD OF THE SL-56 IS COMPLETELY COMPATIBLE
WITH THE SL-55 CHASSIS. OUR RETROFIT KIT IS AVAILABLE AT $35.00 POSTPAID.

e = = | — ), i

ERC INTRODUCES A BRAND NEW CONCEPT IN THE MEASUREMENT

OF VSWR AND POWER ACCEPTED BY THE LOAD
R TWO S0-239 COAX CONNECTORS

ARE AT THE REAR PANEL.

SL-38
AUDIO ACTIVE FILTER
(3.5 + 5.3 + 7.5 INCHES)

AYAILABLE NOW

VIRGINIA RESIDENTS ADD 4% SALES TAX.

REQUIRES 115 VAC AT LESS
THAN 1/16 AMP.

COLLINS GRAY CABINET.
WRINKLE PANEL - BRIGHT
RED LED DIGITS  (.33"),
DECIMAL POINT IS THE
PILOT LIGHT.

DIMENSIONS 3.5 x 5.5 x 7.5
INCHES.

WEIGHT IS 2 POUNDS.

1.8-30 MH;

THE MODEL SL-65* (20-2000 WATTS) AND THE QRP MODEL SL-65A* (0.2-20 WATTS) DIGITALLY INDICATE
ANTENNA VSWR UNDER ANY TRANSMISSION MODE -- SSB, CW, RTTY, AM Etc. THERE IS NO CALIBRATION RE-
QUIRED AND NO CROSSED METER NEEDLES TO INTERPRET. SIMPLY LOOK AT THE READOUT AND THAT 15 THE VSHR.

SPEAKING NORMALLY INTO A SSB TRANSMITTER MIC. CAUSES THE VSWR TO BE DISPLAYED THROUGH-
OUT YOUR ENTIRE TRANSMISSION., REVERSING THE POSITION OF A FRONT PANEL TOGGLE SWITCH AND THE DIS-
PLAY INDICATES THE P (FORWARD LESS REFLECTED) THAT IS ACCEPTED BY THE ANTENNA. THE PEAK
OF THE NET PEP IS DETECTED AND DISPLAYED WITHOUT FLICKER FOR ANY MODULATION TYPE. DISPLAY UPDATE
IS CONSTANT YET FLICKER FREE AS YOU MAY CHANGE THE POWER ACCORDING TO YOUR VOICE. THERE IS NOTHING

LIKE THIS QUALITY INSTRUMENT AVAILABLE ANYWHERE ELSE, IT IS THE ONLY VSWR-NET POWER INDICATOR THAT
LETS YOU KI'TtDH THE STATE OF YOUR ANTENNAS AND TRANSMITTED POWER AT ALL TIMES WHILE TRANSMITTING.
EITHER MODEL IS A SOPHISTICATED DEVICE CONTAINING FOUR CIRCUIT BOARDS AND THIRTEEN INTEGRATED

CIRCUITS.

ONE YEAR SL-65
NET POWER INDICATOR

e THE POWER DISPLAYED IS THE DETECTED
PEAK OF THE PEP FOR ANY MODULATION.
THIS IS THE POWER THAT THE TRANSMITTER
IS "TALKED" UP TO. DISPLAY DECAY TIME
IS ABOUT ONE SECOND.

e THE POWER DISPLAYED IS THAT WHICH
IS ACCEPTED BY THE ANTENNA - (FORWARD
LESS REFLECTED).

e POWER IS DISPLAYED

SL-65 WARRANTY

VSWR INDICATOR

® TWO DIGIT DISPLAY SHOWS VSWR
TO AN ACCURACY OF .1 FOR VALUES
FROM 1.0 AND 2.2. ACCURACY IS TO
.2 FOR VALUES FROM 2.3 TO 3.4
AND TO .3 FROM 3.4 TO 4.0. FROM
4.1 TO 6.2 THE INDICATION MEANS
THAT VSWR IS VERY HIGH.

e FOR VSWR VALUES NEAR 1.0, THE

POWER RANGE FOR A VALID READING ON THE SAME TWO

@ WRITE FOR DETAILS @

IS 20 - 2000 WATTS OUTPUT. FOR DIGITS AS VSWR IN TWO AUTORANGED
HIGHER VALUES THE UPPER POMWER | SCALES. 20 TO 500 WATTS AND 500 TO
LIMIT FOR A FLICKER FREE VALID 2000 WATTS. TRIPOVER AT THE 500 WATT
READING IS SOMEWHAT LESS (35 - LEVEL IS AUTOMATIC EX: A READING OF

1.2 COULD MEAN 120 OR 1200 WATTS.
YOU MUST KNOW WHICH RANGE YOU ARE IN.

e ACCURACY IS TO 10 WATTS IN THE LOMER
RANGE AND 100 WATTS IN THE UPPER RANGE.
DIVIDE POWER SPECS BY 100 FOR SL-65A.

1000 WATTS FOR VSWR AT 2.0).

e DIVIDE THE ABOVE POMER LEVELS
BY 100 TO OBTAIN THE PERFORMANCE
OF THE SL-65A QRP MODEL.

PRICE: $189.50 POSTPAID IN USA & CANADA. VvA. RESIDENTS ADD 4% SALES TAX.

ELECTRONIC RESEARCH CORP. OF VIRGINIA
P. 0. BOX 2394
VIRGINIA BEACH, VIRGINIA 23452

TELEPHONE (804) 463-2669
Please send all reader inquiries directly

SPECIAL AUDIO VERSION AVAILABLE FOR THME SIGHWTLESS

BOOKLET AVAILABLE AT
$2.00 REDEEMABLE TO -
WARD PURCHASE.

* PATENT PENDING.




In Focus

Television on the Amateur bands

Slow Scan Station of the Month-
XETHT/XE1AAK

Juanita G. DeMunoz, XE1HT and
her husband, Fernando Munoz,
XE1AAK, of Leon, GTO, Mexico
became SSTV afficionados about a
year ago. Located about 240 miles
northwest of Mexico City, this
husband-wife team of operators are
active in several phases of amateur
radio including satellite QSOs.
Juanita is the first female amateur in
Mexico (and probably in all Latin
America) to work satellites Oscar 7
and 8 on both modes.

One of the nice experiences
associated with amateur radio is the
willingness of many amateurs to help
others. In a letter to In Focus, Juanita
and Fernando said that they are most
grateful to N6WQ, KOHT, W4QEB,
W2HMQ, WD5GXI, WSWED, WESTC,
W3ATV, W4SRZ, and WBOTTR, for
their assistance in getting XE1HT/
XE1AAK operational on SSTV.

As you can see in fig. 1, the Munozs
have a very well equipped station.
SSTV gear includes a Sanyo monitor
and a Robot 400 scan converter.

Juanita says that she hopes that
more YLs/XYLs will become active on
SSTV.

Speaking of Husband-Wife Slow
Scanners!

Since there aren’'t too many
husband-wife SSTV operator com-
binations, | think it's appropriate to
include pictures of another slow scan
duo: Hank and Bobby Hargis,
WEWDB and W6WDL, of Glendora,
CA. Some time ago In Focus carried a
picture and story about Bobby and
her paintings. This month we're hap-
py to bring you a new photo of Bobby,
see fig. 2. Bobby's talent as an artist
is well demonstrated in fig. 3 which
includes a painting of WBWDL by
W6WDL! Sorry we can't bring you this
excellent likeness in color. The
distinguished gentleman in fig. 4 is
Hank Hargis who spends more time
on 2 meter FM than SSTV!

¥2112 Turk Hill Rd., Fairport, NY
14450.

e

Fig. 1— Juanita G. DeMunoz, XETHT,

at the mike in the beautifully equipped

hamshack she shares with her husband,
Fernando, XETAAK.

Puerto Rico Calling-KP4AF

Ernesto Gonzalez Cruz of San
Sebastian, P.R. became well-known
on the slow scan frequencies as
KP4DCY. Since acquiring KP4AF,
Ernesto has more room on his TV
screen! Congratulations to Ernesto

who upgraded his license a few
months ago.

In a recent letter, Ernesto reported
that he is still very active on SSTV. He
works many stations in France, Ger-
many, Italy, Spain, the U.K., and
Japan. In fig. 5 you can see that
KP4AF's gear includes the famous
Robot 70/80 monitor/camera com-

bination. Thank you Ernesto, for the
excellent photo of you and your sta-
tion.

Fig. 2 Bobby Hargis, WEWDL, tries

out her SSTV keyboard. If you're look-

ing for SSTV contacts on ten meters,
look for WeWDL on 28.680 kHz.

a monthly feature by
BILL DEWITT, W2DD

Computers and Amateur Radio, A
few thoughts for the future

At some point in the future we'll
probably have completely com-
puterized amateur stations with a
neat control center giving the
operator push-button choice of
power, mode, frequency, antenna,
antenna direction, etc. And then of
course, there's all that good stuff like
computer logging for contests!

While this general concept is easy
to visualize, its realization will require
much design work including the
onerous task of providing the control
circuits to make the changes called
for by computer command. No doubt
this will all happen it's just a matter
of time! Is this what amateurs are
looking for? | can't answer for all
amateurs however, | think | do have a
pretty good idea of what many slow

scanners would like in the near
future.

What do most Slow Scanners
Want?

In my opinion, most slow scanners
are sold on video display. They feel
that since we have it, we should use
it. And | think that most SSTVers
would welcome the opportunity to
read c.w. and RTTY on the monitors
that they now use for SSTV alone. A
goodly percentage would enjoy mak-

ing two-way c.w. and RTTY contacts.
If one could acquire c.w., RTTY,

P Y . "v’. :;
Fig. 3— Yes, that’s the gal you just saw
in fig. 2 Bobby, WEWDL, painted by
WewbDL !
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and SSTV capability all in a single
package it sure would be more attrac-
tive than buying the various
necessary pieces in groups. (Think of
the space required, not to mention
the cost!)

Computers and SSTV

On a number of occasions yours
truly has sounded off in this column
with regard to ham use of so-called
hobby or personal computers. These
comments have been of a somewhat
general nature, expressing my feeling
that what we'd like is a basic package
that would give us send-receive and
display capabilities for c.w., RTTY,
and SSTV. To this | would now add
some other capabilities such as easy
graphics (joystick control of line
generation), large alpha-numerics,
and light pen writing for additions to
or alterations of the screen image.
These last items might be called

mechanical capabilities, but they
could help make SSTV contacts more
interesting.

In addition to the “'basic package”
and ‘“‘mechanical capabilities” just
mentioned, signal processing to
enhance picture quality is another
needed feature. This can be done
with a personal computer as already
demonstrated by Clayt Abrams,
KBAEP. (It is my understanding that
Dr. George Steber, WBYLVI, Is also
working on this problem.)

Encouragement and Frustration!

In my opinion, we are presently
faced with an encouraging but
somewhat frustrating situation. En-
couraging because all of the “wants”
mentioned above already exist for
some combination of hardware and
software-somewhere-but not all
together! We have in effect a matrix
of hardware, software, and (resulting)
applications or capabilities. However,
to get it all together—one would have
to acquire a few computers, a scan
converter, plus some add-on hard-
ware plus cassette programs!
Superimposed on this matrix is the
design talent of amateurs and com-
puter types who keep adding new
capabilities (applications) to the
various hardware/software combina-
tions. The need for such a multiplicity
of hardware items is indeed
frustrating!

A Multi-Mode Communications
Center?

Whatever that is! Well, sooner or
later, someone will bring all of these
desired video goodies together in one
box that can be wired up to a conven-
tional transceiver - and then, voila’
You will have an MMCC (multi-mode
communications center)!

Want to work SSB? Grab the mike.
Want to go RTTY? Punch the right
keyboard buttons and you're into the
land of FSK with video display. Like
CW? Hit the break button on the
keyboard and punch up c.w. - you're
ready for video displayed wireless
and all that code comes out at the
chosen speed as you hunt and peck
type! Prefer SSTV? Touch break
again and Input SC (for scan conver-
sion—Smile, you're on TV!

Fig. 4— The other half of California’s
husband-wife slow scan duo, Hank Har-
gis, W6WDB.

When will it happen?

When we'll have this MMCC box (or
whatever you want to call it) | can't
predict. What |'ve outlined is what |
think most slow scanners would like.
| said above that sooner or later
someone will get all the goodies
together. Let's hope it's sooner, not
later.

How will it happen?

| have a gut feeling that a “start
from scratch and design an amateur
only device" would be a very expen-
sive approach.

Considering the memory re-
quirements of SSTV (in order of

Fig. 5— Remember KP4DCY? Ernesto

Gonzalez Cruz is now better known as

KP4AF. His slow scan pictures cover the

world like the Today Show covers
Radio City!

65,000 bits-RAM) plus control func-
tion memory needs of a few K (pro-
bably ROM), my guess is that it would
be best to start with an off-the shelf
personal computer having at least
16K bytes. Then the design could
work around that. This approach
would save design time and (I think)
cut the cost of parts and fabrication.
There'd be extra hardware and some
software needed for the c.w., RTTY,
Large Alpha-numerics, kEasy
graphics, and light pen functions. |
believe that signal processing could
turn out to be a software only item.
I'm not a designer and don't claim
that kind of talent. These comments
are all in the ““‘general idea’” category
that | consider feasible.

Meanwhile, Back at the Ranch

What we have now is some very
good things that work, and they're do-
ing a good job. There's the Robot 400
scan converter that will convert fast
to slow or slow to fast. DLARZ makes
a scan converter of similar capability.
It can also do some titling tricks and
has a light pen option. The Digital
Group has a hamboard available for
their personal computer. This board
makes it possible to send, receive,
and display c.w. and RTTY. It can pro-
duce alpha-numeric SSTV and receive
SSTV off the air, but at this writing, |
do not believe that it can convert fast
scan camera video to SSTV for
transmission.

Macrotronics offers a PC board
plus software that sends and
receives and displays c.w. and RTTY
on the Pet and Radio Shack TRS-80
computers. (See further mention in
this column.)

As mentioned above, Clayt
Abrams, K6AEP has described his im-
age enhancement methods designed
for use with a Southwest Technical
Products computer.

W3WLO and VE3DVV have design-
ed and built light pens plus other im-
age control items. W3WLO also has a
ZOOM feature so that he can
“playback™ an enlarged portion of a
slow scan picture to you.

The James Thomas Industries’
SSTV keyboard can be modified to
yield double-size alpha-numerics.
They are reported to have a scan con-
verter in the mill.

Do you see what | mean about “a
matrix of hardware and software with
an overlay of design talent™?

Is there a significant market?

If you were to buy one of each of
everything mentioned you'd have an
enormous investment and a wall of
equipment. However, | believe that if
someone puts together a package
such as I've described it will have ap-
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COAXPROBE®

COAXIAL RF PROBE FOR
FREQUENCY COUNTERS
AND OSCILLOSCOPES

*MONITOR YOUR SIGNAL DIRECTLY
FROM THE COAX LINE
*3-2000 WATTS PEP
*OUTPUT: .31v-1.8v RMS 8-800 WATTS
*INSERTION LOSS LESS THAN
.2db (3-30 Mhz.)
*USEFUL RANGE: .5 to 150 Mhaz.

Eliminate jerry-rigging when you need to
monitor your signal. The CoaxProbe®
will work on both frequency counters and
oscilloscopes (of proper bandwidth).
Just connect the probe into your coax line
and hook up your test eguipment.
Because of its low loss, you can leave
it in while you operate!

LYTL-LOAD®

30 WATT DUMMY LOAD
FOR QORP AND 2-METERS

Now! A dummy load that's just the
right size for low power work. Rated
at 30 watts for 30 seconds, the Lytl-
load® is perfect for Qrp work,
2-meters or any application where
low power and small size are re-
quired. The Lytl-Load® has a range
to 150 Mhz with SWR of 1.4:1 at 150
Mhz and 1.1:1 at 30 Mhz.

All Eagle products carry a 10 day,
money back (minus shipping) guar-

antee. Please add S) per order for ship-
ping.

ORDER TODAY FROM

EAGLE ELECTRONICS
Box 426 A
Portage, MI 45081

LOCATED AT 4475 W. MILHAM ROAD

CIRCLE 6 ON READER SERVICE CARD

YOUR HAM TUBE
HEADQUARTERS !

TUBES BOUGHT SOLD AND TRADED

SAVE 555 HIGH SS5 FOR YOUR TUBES

MONTHLY SPECIALS

JICX1000A7/8283 $285.00 5728 $27.50
ICX1500A7 /8877 280.00 g11a 10.80
3-5002Z 79.95 813 18.00
3-10002Z 205.00 s¢1468 4.95
IWP1 24 .00 6160 4.75
4-125A 42.00 é8s38 5.25
4-4D00A 52.00 8122 51.00
4-1000A 275.00 g236¢ 22.00
ACX2508B 29.50 8908 5.25
SDEPI 18.00 ass0 4.75

BRAND NEW**"**FACTORY GUARANTEED

TOP BRAND Popular Receiving Tube
Types. BRAND NEW 72% Off List*
Factory Boxed. FREE LIST Available—
includes full line of RF Power Transis-
tors. Minimum Order $25.

The intelligent Ham alternative to CB
Two meter mobile 40 watt rf power
transistor 2NG084-516.00. Linear rf
transistors 1n stock,

Eimac Tubes & Accessories In Stock
Write or phone for types not listed

TUBES— BOUGHT-SOLD AND TRADED
Premium Prices Paid For EIMAC TUBES

Use toll free no.
800-221-0860
COMMUNICATIONS, Inc
2115 Avenue X
Brooklyn NY 11235
Phone (212) 646 6300
SERVING THE INDUSTRY SINCE 1922

CIRCLE 5 OM READER SERVICE CARD

The Oniginal FCC Tests-Answers Exam

manual that prepares you sl home
for FCC First & Second class Hadio
telephone licenses. Y ou get the com
plete set of 15 newly revised mul
tiple-choice examnations - cover
ing all areas 1ested on the actual
FCC exam. Also included —help
ful study tips, short cuts, and
“Self -Study Ability Test.”
These updated FCC Tests
Anywers take the mystery
out of preparing for current

b ¥ FCC exams. Practical proven
= Material. $9 95 postpad
Unconditional Moneyback Guarantee

...... ]

command PRODUCTIONS

RADID ENGINEERING DIVISIDN

P.O.BOX 26348-C SAN FRANCISCO CA 941286
Please rush me Tests-Amwers for FCC First and
Second Class Commercial License. My 59095 &
ercl osed

“ams

LN N N N N N N ]
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peal to three interest groups—those
who Ilike c.w. can add other
fascinating phases of amateur radio
when they acquire video display and
keyboard generation of c.w. and so on
for the RTTY and SSTV devotees. Yes,
| think that there is a significant
market out there in amateur country!
If | were going to try to get into this
market | would zero in on the TRS-80
computer because it has probably
had the biggest sale and broadest
distribution of any personal computer
on the market.

What are your thoughts on this
subject? I'd like to hear from anyone
who a. agrees with me, or b. does not
agree with me!

Attention Computer Owners!

In an up coming issue I'm going to
review the Macrotroncis (formerly
Microtronics) M-80 hard-
ware/software package for sending,
receiving and displaying CW and RT-
TY via the Radio Shack TRS-80 com-
puter. Macrotronics has a unit for the
Pet computer too.

I've already had this little gem out
of the box and fired it up. The tempta-
tion to discuss it in this column is ir-
resistible! However, there'll be a full
story on it soon. Meantime, let me say
that if you want to start using your
TRS-80 with your amateur gear, here's
an inexpensive effective add-on that
does a very commendable job.

More Achtung Computer Owners.

If you have developed hardware
and or software means for interfacing
your personal computer with your
amateur station—for any purpose,
please write and tell me about what
you're doing. If what you're doing war-
rants a full-blown article, CQ will be
glad to consider it for publication. If
you're not interested in writing an ar-
ticle but would like to share the
capabilities you've developed with
others, you may wish to have it
presented in In focus. Photos and a
good description are needed for this.
In either case, please let us hear from
you. Please note that this request is
not limited to SSTV items.

New Call Signs Anyone?

_Wi’th the recent avalanche of call
Sign changes it's sometimes difficult
to know if you're contacting someone
on the next block or a brand new ex-
otic country! In Focus would like to
help you let your SSTV friends know
about your new call sign.

If you have changed your call sign
please drop me a note mentioning
your old and new call letters for
publication in this column. (SSTVers
only!) While you're at it, why not send

me a photograph of you and your sta-
tion?




OX OSCILLATOR

Crystal controlled transistor type. 3
to 20 MHz, OX-Lo, Cat. No. 035100.
20 to 60 MHz, OX-Hi, Cat.

MXX-1 TRANSISTOR RF MIXER

No. 035101.
Specify when ordering A single tuned circuit intended
$5.22 ea. for signal conversion in the 30 to

170 MHz range. Harmonics of the OX
or OF-1 oscillator are used for injec-
tion in the 60 to 179 MHz range. 3 to 20
MHz, Lo Kit, Cat. No. 035105. 20 to 170
MHz, Hi Kit, Cat. No. 035106.
Sﬂﬁ'fr-".f wien '”f.]’Effr?g
OF-1 OSCILLATOR $5.80 ea.

Resistor/capacitor circuit provides
osc over a range of freq with

lglE S el e A PAX-1 TRANSISTOR
" : ' eg RF POWER AMP

035108. 18 to 60 |
MHz, OF-1 H, A single tuned output amplifier

Cat. No. 035109. designed to follow the OX or OF-1
Specify when ordering. o0Scillator. Outputs up to 200 mw,
¢4 48 ea depending on frequency and vol-
' | tage. Amplifier can be amplitude
modulated 3 to 30 MHz, Cat. No.
035104, Specify when ordering

$6.06 ea.
SAX-1 TRANSISTOR RF AMP

A small signal amplifier to drive BAX-1
the MXX-1 Mixer. Single BROADBAND AMP
tuned input and link out-  Ganeral purpose amplifier
put. 3 to 20 MHz, Lo Kit, which mayphepusecl aspa
Cat. No. 03512. 20 tuned or untuned unit in RF
to 170 MHz, Hi Kit, gnd audio applications. 20 Hz
Cat. No. 035103. to 150 MHz with 6 to 30 db
Specify when ordering. gain. Cat. No. 035107.
$5.80 ea. Specify when ordering.
$6.06 ea.

02% Calibration Tolerance
EXPERIMENTER CRYSTALS
(HC 6/U Holder)

Cat. No. Specifications

031080 3 to 20 MHz — for use in OX OSC Lo
Specify when ordering $6.25 ea.

031081 20 to 60 MHz — For use in OX OSC Hi
Specify when ordering $6.25 ea.

031300 3 to 20 MHz — For use in OF-1L OSC
Specify when ordering $5.22 ea.

031310 20 to 60 MHz — For use in OF-1H OSC
Specify when ordering $5.22 ea

Shipping and postage (inside U.S., Canada and Mexico only)

will be prepaid by International. Prices quoted for U.S.,

Canada and Mexico orders only. Orders for shipment to other

countries will be quoted on request. Address orders to:
M/S Dept., P.O. Box 32497.

Oklahoma City, Oklahoma 73132

INTERNATIONAL CRYSTALMFG. CO.. INC.
10 North Lee / Oklahoma City. Okia 73102
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John J. does it again! Here’s a very useful piece
of test and evaluation equipment that you can build

over a weekend.

A Versatile Step

Attenuator

A relatively simple test instrument
that can be home-brewed and which
has a multitude of uses around a
shack is a step attenuator. It can be
used alone for a variety of interesting
tests, particularly on receivers, or in
conjunction with other test in-
struments for more general purpose
measurements. Best of all, perhaps,
is that it can be constructed inexpen-
sively. Although commercial at-
tenuators can easily cost $60.00 and
up, a satisfactory one for use up to
the v.h.f. range can be constructed
with all new components for under
$10.00. Since there are no ad-
justments to make, building such an
attenuator makes a nice project for
the newcomer.

Although a number of uses for a

*c/o CQ Magazine
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Attenuation V Out Z Z
(DB) (1 Volit In) Equals Equails
1 .B91 174 0115
2 194 8.72 232
3 707 584 353
5 562 3.57 .608
6 3 3.01 T47
10 316 1.92 1.42
19 178 143, 2.72
20 3 1.22 495

Fig. 1 - Resistor calculation table for a
single section pi attenuator.

BY JOHN J. SCHULTZ*, W4FA

step attenuator are described later
after the construction of the unit is
covered, here is a sampling of the
uses to which it can be put:

1. Checking the relative sensitivity

of different receivers or pre-
amplifiers.
2. Checking the relative (or ab-

solute) noise level at different
operating locations.

3. Checking relative antenna gain
and front-to-back ratio.

4. Providing a variety of accurate
voltages from one known level for
receiver alignment, scope calibra-
tion, meter calibration, etc.

5. Provide various accurate audio
measurements relating to gain,
compression levels, etc.

A step attenuator is a switched
series of resistors which provide
known, accurate reductions in the
level of an input signal. One does not
have to be an expert on the dB scales
to appreciate that accurately known
reductions in a signal level are the
key to comparative measurements of
any sort. However, most step at-
tenuators are marked in dB levels for
convenience since the dB values for
each* step of attenuation can be
directly added to obtain the total at-
tenuation.

The most convenient form of step
attenuator to build is one composed
of a number pi-type resistor networks.
A single basic pi section is shown in
fig. 1. The calculation of the resistor
values comes from formulas which
can be found in standard handbooks.
Note, however, that the resistance
values can be calculated once one
decides on the impedance value at

which the attenuator will be used.
Equal input and output impedances
are assumed. Usually, the impedance
value chosen is 50 ohms for normal
general purpose r.f. applications.
Since the “frequency response” of
the attenuator obviously extends
down to d.c., even an attenuator
designed around 50 ohms will work
fine with audio circuits when properly
matched to them. However, if one
likes to do quite a bit of audio ex-
perimenting a step attenuator based
on 500 ohm impedances will probably
be more handy. It can be matched in-
to a wide variety of circuits using
commonly available transistor audio
transformers having a 500 ohm wind-
ing on one side.

The basic pi attenuator of fig. 1 can
be built up into a series string of such
attenuators. Fig. 2 shows one such
string of seven attenuators. Four of
the sections have the same attenua-
tion (20 dB) while three sections have
different attenuation values. Each at-
tenuator section can be switched in
or out of the circuit. The particular
combination of attenuation values
was chosen because it allows a great
combination of total attenuation
steps from 3 dB to a total of 99 dB. It
becomes virtually impossible for the
average home-brewer with common
materials, connectors, etc., to build a
calibrated attenuator with more than
100 dB attenuation becuase of
leakage. 100 dB does represent, for
instance, an input voitage of 1.0 voit
being dropped down to 10 microvolts.

Some amateurs have built step at-
tenuators with a different grouping of
sections to correspond to ““S" units.
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But, then one has to resolve which ap-
proximation to accept for an “S" unit
- the older idea of 6 dB per unit or 5dB
per unit as some amateurs now favor.
The resistor values shown in fig. 2 are
based on a 50 ohm impedance
design. Also, they are the nearest
standard value resistor available to
match the exact values one can
calculate from the table in fig. 1. The
240 ohm resistors, for example, are
used when the calculations would in-
dicate a 247.5 ohm resistor. The error
introduced by this order of substitu-
tion is very low. 5% tolerance carbon
or carbon film resistors are satisfac-
tory and these resistors can be ob-
tained for about 13 cents each. 1%
film type resistors can sometimes be
obtained at good prices from surplus
outlets. In any case, only regular car-
bon composition or film type
resistors should be used. The wat-
tage rating of the resistors need be
only 2 watt for general test pur-
poses. However, if one wants to use
the step attenuator to accurately
reduce the power output of a QRP
transmitter down into the milliwatt
regions, 2 watt resistors should be
used.

Besides proper resistors, the real
key to building a good step at-
tenuator is keeping lead lengths
short and shielding the unit properly.
Neither requirement need pose any
unusual difficulty. As shown in fig.
3(A), the resistors should be wired
directly around the switch with which
they are associated. Slide type swit-
ches or miniature toggle switches
can be used. The ultra-miniature slide
switches should be avoided, however,
since they are difficult to work with
for this application. An aluminum
snap-box enclosure (Bud CU-3015 or
Radio Shack 270-236) makes a
suitable enclosure. If one wants the
attenuator to be as accurate as possi-
ble, even to the upper v.h.f. range,
some further shielding measures are
necessary as shown in fig. 3(B). In
this case, an enclosure is con-
structed within an enclosure. The
previously mentioned outer enclosure
is used but each switch and its
resistors are enclosed in separate
shielded compartments made from
thin sheet copper or from pieces of
double sided p.c. board. The base
piece of copper or p.c. board on which
all the switches mount is first
mounted to the outer enclosure by
means of the mounting holes (toggle
switches) or screws (slide switches)
associated with the switches. The
resistors are soldered in place around
each switch. Then, the pre-cut
“walls' between switches are
soldered in place and the inter-switch
wiring done. Finally, the side “‘walls™
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and top of the inside enclosure are
soldered in place. The work is tedious
but not difficult and will result in a
well shielded enclosure.

If one has available an a.f.
generator and a suitable a.c.
voltmeter, the step attenuator can be
checked. The attenuator’'s input and
output should be terminated with a 50
ohm resistor. Then by using the
voltage out/in chart of fig. 1, one can
check that the output voltage falls
correctly for a given input. Note that
the 20 dB steps checked individually
should reduce the output voltage to
1/10 of the input value and the 6 dB
step will halve the output voltage.

The applications for the step at-
tenuator are many and varied. The
following paragraphs cover some of
the most interesting ones in detail.

Checking Noise Levels

at a QTH

The step attenuator is connected
between the station antenna and a
receiver. The receiver is tuned to a
guiet spot on the band of interest
with, if possible, a.g.c. and limiter
functions turned off. The step at-
tenuator is set for maximum attenua-
tion and the receiver gain controls are
set such that one comfortably hears

background noise. Attenuation is
then switched out in whatever com-
binations are necessary so the noise
background just starts to rise. This
gives the ratio between the local, out-
side noise and the noise generated by
the receiver. For instance, if setting
the attenuator at 23 dB produces the
noise rise, the outside noise is 23 dB
greater then the receiver noise. If one
knew the actual noise figure of the
receiver being used, one could
calculate the absolute noise level
(just add the attenuator setting in dB
and the noise figure of the receiver in
dB). But, even without knowing the
receiver noise figure, the relative
noise level at different QTH's can be
checked using the same receiver. For
the 23 dB example given, if another
location needs only a 16 dB setting,
the second location is, of course, a
quieter one. This technique can be
helpful if a number of locations are
being considered for a repeater in-
stallation or field station installation.

Checking Relative
Sensitivity of Receivers
and Preamplifiers

This measurement is just an exten-
sion of the idea presented previously.
However, the outside noise Is con-

Dut ] i
50L2 5082
in out
i - - Y - - - 9
—— S1 52 53 S5 S6 S7 —
Ing o O o ©O Q o o Q
240 240 240 240 68 39 18
iw3swsfes s w3 s
2048 20dB 20dB 20dB 1048 6dB 3dB

Fig. 2 - Schematic diagram for the complete seven-section siep attenuator with a
range of from 3 dB to 99 dB.
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S=-180S with DFC*

Digital Frequency Control
...a Kenwood innovation for maximum

HF operating enjoyment!

Kenwood's TS-180S with DFC is an all solid-
state HF tranceiver designed for the DXer,
the contest operator, and all other Amateurs
who enjoy the 160 through 10-meter bands.
The following features prove, beyond doubt,
that the TS-180S is the classiest rig available!

« Digital Frequency Control [DFC), including
four memories and manual scanning. Memo-
ries are usable in transmit and/or receive
modes. Memory-shift paddle switches allow
any of the memory frequencies to be tuned in
20-Hz steps up or down, slow or fast, with
recall of the original stored frequency. It's al-
most like having four remote VFOs!

All solid-state . .. including the final. No dipping
or loading. Just dial up the frequency, peak
the drive, and !.‘Jp-&-!rah_i"

High power... 200 W PEP/160 W DC input on
160-15 meters, and 160 W PEP/140 W DC on
10 meters (entire band provided). Also covers
more than 50 kHz above and below each band
(MARS, WARC, etc), and receives WWV on
10 MHz

« Improved dynamic range

e Adaptable to all three proposed (WARC) bands

e Single-conversion system with highly advanced
PLL circuit, using only one crystal with im
proved stability and spurious characteristics.

* Built-in microprocessor-controlled large digital
display. Shows actual VFO frequency and dif-
ference between VFO and "M1" memory
frequency. Blinking decimal points indicate
“out of band” Monoscale dial, too
IF shift... Kenwood's famous passband tuning
that reduces QRM.

Selectable wide and narrow CW bandwidth
on receive (500-Hz CW filter is optional).
Automatic selection of upper and lower side-
band (SSB NORM/SS5B REV switch)
Tunable noise blanker (adjustable noise
sampling frequency),

RF AGC ("RGC"), which activates automati-
cally to prevent overload Irom strong, local
signals

AGC (selectable fast/slow/ off)

Dual RIT (VFO and memorv/fix).

Three operating modes...SSB, CW, and FSK.
Improved RF speech processor

Dual SSB filter (optional), with very steep
shape factor to reduce out-of-passband noise
on receive and to improve operation of RF
speech processor on transmit.

13.8 VDC operation.

Also available is the TS-180S without

DFC. which still shows VFO frequency

and difference between VFO and “hold”
Irequencies on the digital display.

* Full line of matching accessories, including
PS-30 base-station power supply, SP-180 ex-
ternal speaker with selectable audio filters,
VFO-180 remote VFO, AT-180 antenna tuner/
SWR and power meter, DF-180 digital frequency
control. YK-88 CW filter, and YK-88 SSB filter

All ot these advanced features can be yours...
and at an attractive price! Visit your local Autho-
rized Kenwood Dealer and inquire about the ex-
citing TS-180S with DFC!

Still available...
Kenwood's TS-B820S HF transceiver.




Instant recall.

(and with 10 or 25 watts of power)

o TR i S

MODEL NO. TR-7625

-'.-H

l:,;l_- lHT N - _-,

I(enwood offers you a ch01ce.
The TR-7600 (10-watt) or TR—762.5 (25-watt) with
optional RM-76 Microprocessor Control Unit.

TR-7600 and TR-7625...0one of them

is sure to fit the needs of today's
Amateur Operator who's looking for
optimum versatility in a 2-meter FM
transceiver. And, when either rig is
combined with the RM-76, a whole new
dimension unfolds in channel memory
and scanning capability. Here's what
you get:

TR-7600 AND TR-7625 (ONLY)

» Memory channel...with simplex or
repeater (+600 kHz transmitter oftset)
operation.

« Mode switch for operating simplex or for
switching the transmit frequency up or
down...or for switching the transmitter to
the frequency you have stored in the
TR-7600 or TR-7625's memory (while the
receiver remains on the frequency you've
selected)

 Digital frequency display (large, bright,
orange LEDs).

e Stop scan (with HOLD button).

e Scan for busy or open channel.

e Select repeater mode (simplex, transmit
frequency offset (600 kHz or +1 MHz),
or one memory transmit frequency).

* Operates on 143.95 MHz simplex
(MARS)

» Adaptable to all MARS frequencies.

» Display indicates frequency (even while
scanning) and functions (such as auto-
scan, lower scan frequency limit, upper
scan limit, and error, i.e. transmitting
out of band).

See the exciting TR-7600, TR-7625
and RM-76 now at any Authorized
KENWOOD Dealer!

KENWOOD

... pacesctier in amaleur radio
TRIO-KENWOOD COMMUNICATIONS INC.

1111 WEST WALNUT/COMPTON. CA 90220

» Dual concentric knobs for fast, easy
selection of any 2-meter frequency, in
100-kHz and 10-kHz steps.

e Full 4-MHz coverage (144.000-147.995)
on 2-meters; 800 channels; 5-kHz offset
switch, and MHz selector switch...for
desired band (144, 145, 146, or 147 MHz).

e UNLOCK indicator...an LED that
indicates transceiver protection when the
frequency selector switches are improperly
positioned or the PLL is not locked.

TR-7600 AND TR-7625 WITH RM-76

e Store frequencies in six memories
(simplex/repeater).

» Scan all memory channels,

» Automatically scan up the band
in 5-kHz steps.

« Manually scan up or down in
5-kHz steps (or fast tune).

+ Set lower and upper scan
frequency limits.

« Clear scan (for transmitting).
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sidered to be a constant noise source
or noise ‘generator’ and the at-
tenuator as the output level control
for the “generator.” If different pre-
amplifiers or receivers are checked
through the same antenna, the set-
ting of the step attenuator will in-
dicate their relative sensitivity. For in-
stance, consider fig. 4(A) where a
receiver requires 20 dB of attenuation
for the previously described QTH
noise test. Now, if the receiver is
substituted by another one, Fig. 4(B),
and, to produce a noise rise, the at-
tenuator has to be set at 18 dB, the
second receiver is less sensitive. This
is because less attenuation (and
hence more outside noise) had to be
used to overcome the noise base in
the receiver and produce a noise rise.

/- Solder to chassis
=

Resistor Resistor
r i T | e e
I | P1

RCA
phono

| Jack
|

Resistor

i

(A) TOP VIEW OF BACK OF SWITCHES

Copper or PC board
@ ]

Top of outside metal enclosure

Solder

[
Base

(see text)

(B)
Fig. 3 - For simplified construction,
seven switches are simply mounted in
line at the top of a suitable enclosure
(A). More elaborate sheilding scheme is
shown in (B), as discussed in the text.

In fig. 4(C) another receiver which re-
quires an attenuator setting of 23 dB
will be more sensitive than the
receiver of either fig. 4(A) or 4(B).
Preamplifiers can be measured in the
same manner by substituting dif-
ferent preamplifiers in front of the
same receiver. One can, in fact, check
if a preamplifier is really doing any
good at all by placing it before a
receiver and going through the test
described as though the receiver
alone were receiver #1 and the
preamplifier plus receiver were
receiver #2. Remember to look for the
rise in noise during the test and do
not be impressed by simply more
noise coming out of the receiver with
a preamplifier. This test assumes a
few things such as reasonably similar
shielding on the receivers used,
similar bandwidths, a 50 ohm system
and that outside noise remains
relatively constant over a short period
of time. Nonetheless, the measure-
ment is very useful for someone try-
ing to improve the sensitivity of a
receiving system without using
elaborate test equipment.

Relative Antenna Gain and
Front-to-Back Ratio

The comparative gain of different
antennas and the front-to-back ratio
of antennas can be checked using the
step attenuator and a suitable receiver
with its a.g.c./limiter switched off. A
reference signal level is set on the
receiver's S-meter using one trans-
mitting antenna. Then using the other
antenna, the degree to which attenua-
tion has to be switched in or out to
produce the same reference level
would indicate the relative gain of
one antenna over the other. The
reference level should not be set too
high to avoid overloading the
receiver. This measurement can be
done off-the-air if signal levels are not
fading but it is probably most useful
when comparing v.h.f. antenna

designs under steady signal condi-
tions. Front-to-back ratios are simply
checked in a similar manner by
rotating the antenna under test.

Checking Receiver S-Meters

Using some known signal source,
such as a signal generator or v.f.o.
output, with the step atienuator con-
nected between it and a receiver, one
can check the dB required for each
S-unit change on the receiver. There
is not much one can do about it if the
receiver's S-unit changes are erratic
but at least it will alert one to suitably
modify one's response when asked
for comparative on-the-air S-meter
reports!

Checking Receiver
Spurious Responses

Receivers can have many spurious
responses particularly at image and
i.f. frequencies. The step attenuator
allows a measurement of these
responses. Set a reference level us-
ing a signal generator and as much
attenuation as possible with the
receiver tuned to a normal operating
frequency. Then tune to the image fre-
guency (or reset the generator to the
i.f. frequency when measuring i.f.
response) and reduce the attenuation
until the reference S-meter reading is
obtained. The difference between the
attenuator settings is the image of i.f.
rejection. This measurement is prob-
ably most useful when using an
antenna coupler or filter to reject
some unwanted signals, image or
otherwise. One can check the relative
improvement obtained in rejecting
undesired signals in the same man-
ner as checking image rejection.

Obtaining
Alignment/Calibration
Voltages

Two of the main problems when us-
ing inexpensive signal generators to
align or test a sensitive receiver are
that such generators do not have
calibrated output attenuators and
they are not sufficiently shielded. The
step attenuator will allow accurate
generator output voitages to be ob-
tained down to the microvolt range.
However, one must know the input
voltage to the attenuator by means of
some independent measurement
(meter, scope, etc.). Then by using a
standard dB graph or working from
the table of fig. 1, one can accurately
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calculate the output voltage obtained
for various step attenuator settings.
Usually, however, the poor shielding
of inexpensive generators will con-
fuse matters when working in the
microvolt range. Of course, there are
all sorts of steps that can be taken to
improve generator shielding but that
is a subject in itself. If inadequate
generator shielding is suspected, try
wrapping the whole generator tightly
in aluminum foil. If this cures the prob-
lem, the direction in which one must
make some improvements is obvious.

Oscilloscope and meter calibrators
of the professional variety are expen-
sive instruments. But, one can make
a calibrator suitable for hobby work
using the step atteunuator and one
| voltage source which has been ac-
| curately measured. The source could
| be an audio generator output, fila-
ment transformer or even d.c. source.
A 1 volt source, for instance, will pro-
vide a variety of calibration points
down to the millivolt level. Remember
that the step attenuator is designed
for 50 ohms in/out. If the voltage
source and unit being calibrated do
not provide this termination, suitable
resistors should be used to simulate
such a termination.

Checking Amplifier Gain

When constructing various a.f. or
r.f. circuits it is often desirable to
measure stage gain. Using a signal
source and the step attenuator, set
the attenuator to about the estimated
stage gain and adjust the signal
source |level to obtain a reference out-
put reading from the stage under test.
Then bypass the stage and decrease
the attenuator settings until the same
reference output reading is obtained.
The stage gain is, of course, the dif-
ference between the attenuator set-
tings. The various impedances involved
must be correctly matched. This
method may seem awkward com-
pared to some others but it depends
on the test equipment one has
available and how really good such
test equipment is at the a.f. or r.f. fre-
quencies involved.

Checking A.F. or R.F.
Switches

It is often surprising to find that
simple relays or switches, be they
rotary, slide or toggle types, can pro-
vide excellent performance at inex-
pensive prices even up to the v.h.f.
ranges. The physical appearances of
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such switches seldom provide any | a scope. Then the switch pole arm is

real indication of their effectiveness.
Two of the main criteria in looking at
a switch are insertion loss and cross-
coupling between switch circuits.
The use of a step attenuator cannot
help to evaluate the first quality since
one is usually dealing with very small
losses on the order of a fraction of a
dB. However, the step attenuator in
series with the output of a suitable
signal source (audio generator, signal
generator or even QRP transmitter)
can certainly help to evaluate the
degree of cross-coupling between
switch positions.

Assuming a s.p.d.t. switch, connect
the pole arm to a suitable receiver (r.f.
range) or sensitive scope (a.f. range).
The signal source is connected to one
switch position and a 50 ohm resistor
to the other. Suitable shielding up to
the switch contacts should be used in
the case of an r.f. switch. The pole
arm is connected to the switch posi-
tion having the signal source and the
attenuator switched to the maximum
attenuation which provides a discern-
able signal on a receiver or reading on

Step Receiver
attenuator No. 1

Antenna

(A) SETTING: 20dB

Step Heceiver
Antenna attenuator No, 2

(B) SETTING: 18dB

Step Receiver
Antenna e
attenuator No. 3

(C) SETTING: 23dB

Fig. 4 - Which receiver is the most sen-
sitive? The use of a step atienuator
without any other test equipment can
provide a good relative indication, as
discussed in the text.

oriented to the 50 ohm termination
position and the attenuation de-
creased until a similar minimum
discernable receiver signal or display
on an oscilloscope is obtained. The
difference in attenuator settings in-
dicates the degree of cross coupling
between switch contacts. The test
can be expanded, of course, to any
sort of multiple pole or multiple posi-
tion switch. One will find quite a bit of
variation in the isolation between
switch contacts, especially at r.f. fre-
quencies. A range of 20 db to 50 db or
more is common.

The attenuator can be used in the
antenna line to a receiver to prevent
receiver overload. Even the best of
the solid-state receiver designs still
have their overload problems when
signal levels are very high. Often just
a little bit of attenuation will clear up
some of the *“garbage” one hears
while still allowing enough receiver
sensitivity to carry on contacts. The
main use of the attenuator with a
transmitter is to accurately reduce
the power output level for QRP
transmitters. If one has the transmit-
ter set up for some known output
level - say 1 or 2 watts - one can ac-
curately reduce the output level down
to the milliwatt range. This approach
is usually far better than changing
supply voltages since the output tun-
ing is not affected assuming one
starts with a matched 50 ohm system.

To obtain meaningful results from
the foregoing applications for a step
attenuator requires varying degrees
of electronic knowledge. But, it can
be seen that there are applications
practically every amateur can utilize.
Still more applications for a step at-
tenuator will suggest themselves as
one becomes familiar with this sim-
ple but versatile test instrument. [
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Here are plans for a neat tri-bander.

The LPQ Mk-V

A Low Profile Quad For 10, 15 and 20 Meters

T he LP quad antenna works and of-
fers an improved version of it's 3
bander, as described in the December
1976 issue of CQ.

In any mechanically shortened
antenna, loading must be inserted to
achieve correct operation. The Mk IV
relied upon center loading coils, the
equivalent of base loading a quarter
wave radiator. A loading coil, in the
high current part of any antenna is
easy to install, tunes up nicely, but
radiates poorly. Moving the loading
gimmick towards the high voltage

ortion is better; when capacity end-
oading takes over, optimum signal is
attained.

In this latest model, the 20 meter
section gains the most and the 10-15
meter loops have been extended to
one wavelength. A glance at fig. 1,
shows the 10 meter element; prac-
tically an exact copy of a standard

*77 W. Euclid St., Hartford CT 06112
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BY JOHN P. TYSKEWICZ*, W1HXU

quad. The 15 meter section, takes on
the aspect of a LP, while “20" is a 100
per cent LPQ. The short stubs on 15,
allows its sloping wire to be centered
between the 10 and 20 meter band
wires.

To simplify resonating a loop, a bit
of center loading was retained and
upgraded to a tuning-coil status. In
the driven element, these coils appear
as mere “bumps on a log."

The most interesting experimental
work was to contrive a simple and ef-
fective ‘‘capacity-leader’” for 20
meters, presenting minimal wind and
Icing surface and capable of shifting
the loop’s fundamental resonant fre-
quency from 19 MHz to 14.2 MHz.
After trying several rather hay-wire ar-
rangements, the scheme chosen can
be easily understood from the draw-
ings and photo. Connected at the
loop’s corner is a vertical stiff wire;
also a length of 300 ohm TV twin lead,

which runs along the inner side of the
horizontal spreader.

Construction

Material on hand or readily
available will determine order of con-
struction. Fig. 1 shows the layout and
dimensions of the driven and reflec-
tor element; also close up detail per-
taining to the 20 meter “‘capacity-
loader.”

The bamboo pole spreaders are
prepared by reinforcing the tips with
wood-dowel inserts, approximately 75
mm (3 in.) long and epoxy cement.
With a coarse flat file, remove the
sharp flashing growth at each bam-
boo joint. Using paper masking tape,
19 mm (34 in) wide, spiral wrap the
pole, making an overlap of 6.5 mm (V4
in.) or more.

Before applying a non-metallic
base paint, set the masking tape by
exposing it to the flame of a propane
torch. While warm, mold the tape by
hand firmly to the spreader and
especially around the bamboo joint
area. At the plexiglass insulator
places, wrap 5 turns of PVC tape over
an area 26 mm (1 in.) wide and at the
spider-clamp locations, wrap friction
tape. Install the vertical bamboo
spreader with the smaller and rein-
forced end, bottom side. Select the
stronger looking one for the driven
element.

Insulators

Each vertical spreader requires two
phenolic or plexiglass connector
blocks as shown in fig. 2. The part is
fastened to the outer side of spreader
with one M3.5 (6-32) screw and band-
ed at two places with No.16 galvaniz-
ed iron wire. The wire-hole spacing
dimension 15 to be 80 per cent of the
bamboo diameter, at that point. Wrap
two layers of friction tape around the
bamboo, insert pre-formed wire
through the holes, draw up firmly with
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pliers and lock with a twisted joint.

Most of the labeled galvanized iron
wire is only flash plated. Therefore it
should be tinned with solder or
coated with a silicone or front wheel
bearing car grease.

The tubular Plexiglass insulators,
fig. 2, are fitted to the spreader, by fil-
ing a flat spot in the insulator. The
cut-out radius is slightly less than the
spreader dimension. Drilling the long
concentric hole should be done in a
lathe, using a soap-water cutting
lubricant.

The 10 meter insulators will be at-
tached to the inner side of the beam
and the 15 meter set, on the outer
side. Two pieces of pre-coated iron
wire are used in a criss-cross manner
per insulator. As per fig. 2, form one
wire diagonally around the insulator
and spreader, pull up at the free ends
with pliers and start a twist joint. Slip
the other coated wire halfway and
under the twist joint, then form the
other connection at opposite side.
Alternate between twist joints in a
final twisting operation, while check-
ing for correct alignment of the in-
sulator. The trick is to apply max-
imum squeeze before reaching the
wire's yield point. Cut off excess wire,
leaving twisted stubs 7 mm (5/16 in.)
long. The 20 meter ceramic, egg or
strain type Iinsulators are attached

closely to the spreader via a drilled
hole, 6.5 mm (1/4 in.) from the reinforc-
ed end of the spreader.

Antenna Wire

Rigging starts with the 10 meter
section, checking for horizontal and
vertical spreader alignment, before in-
stalling the 15 and 20 meter wires.
Use No.14 enameled or bare copper
wire; the heavy plastic covered wire
has a different propagation velocity
factor.

Capacity-Loader

See fig. 1. This consists of three
major pieces per unit. One No.12 Cop-
perweld wire. 152 cm (60 in.) long. One
No.14 wire jumper, 30 cm (12 in.) long
and a piece of 300 ohm TV twin lead,
130 cm (51 in.) long. The twin lead used
has a thin and solid polyethylene web.

The straight piece of Copperweld is
skewered through the insulator holes,
displacing them to the inner side of
the beam. If the correct size of in-
sulated “spaghetti” is unavailable, a
wrapping of PVC tape will be ada-
quate. The jumper wire is hooked over
the upper antenna wire, extended and
wrapped one turn around the vertical
Copperweld wire and carried over to
the lower wires. Strip off 25 mm (1in.)
from one end of twin lead, twist the

wires together and solder them to the
middle of the jumper wire. The twin
lead is taped to the inner side of the
spreader at five or more places.

The vertical Copperweld wire is
given some rigidity by adding a var-
nished wooden stick, 7 mm (5/16 in.)
square by 76 cm (30 in.) long. Lay it
along the inner side of the wire, and
bind together with light guage wire at
the Copperweld and jumper wire
soldered joint. Start here and spiral
wrap with paper masking tape; then
finish the outer end with another wire
binding to keep the tape from unravel-
ing.

Tuning Coils

These, as required for the driven
and reflector elements, are made with
No.14 copper wire. The wire table, see
fig. 1, indicates the correct overall
length of wire used in making the air
wound coils. Wind the 10 and 15
meter set on a 12.7 mm (1/2 in.)
diameter rod, using a very coarse
pitch. Form hooks at the lead ends,
and fit the coil into place by altering
it's pitch and diameter. The 15 meter
coil extends across the center of the
connector block, while the 10 and 20
meter coils, are off the inner and
outer edges of the block. The 20
meter coils will be wound on a 19 mm

TUNING COIL WIRE LENGTH

Tuning coils
{see text) BAND 10 15 20
= Driven | 46cm | 165.3cm | 25.2em
element (18™) (6™) (10”)
i Reflector 43cm 6lcm 76cm
<0 2 coils req’d. (17*) (24") (30°)
ﬂ?ﬂrﬁré
":E‘,b ey
183cm » Ei"ﬂ,_é
(72") e ey No. 12
"Ef-é& “E'DDD'E'I'WEIEI" Wood stiffener
Do wire (see text)
76cm
L I P e e |
o] (81") (23 I\Fm':-
i:.—!—_—.ﬁ-. ! _!' One turn wrap
» Bamboo spreaders . 9 9
| (3 required) Solder
3.66m (12°) long "3 ?Eﬂll:l'l
(207 No. 14 wire jumper
‘ 30cm long (12")
1B3cm *\h .E'ﬁ:'r:" |
(72") QO Ah th,
WO, B =
no: G s
NOTES: F o
g, *1. Connector block (see fig. 2) & *5 i Solder
*2. Plexiglass insulators (see fig. 2)
*3. Wood stiffener Spreader = N
1 2 Sirvteite) *4. Ceramic insulators ‘;'.--‘f-h
Feedpoint i *5._300£2 twin lead wire, 130cem (51”) long - "4

*6. Insulator sleeve (see text)

Fig. 1 - Construction of the tri-band driven element. See the text for construction
of the reflector.

No. 12 “copperweld”’ wire
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(3/4 in.) diameter form. The driven ele-
ment uses one set of coils and the
reflector requires coils across the up-
per and lower connector blocks.

Since the basic wire element are
identical, the reflector coil induc-
tance is much larger than the driven
element coil leading. | suppose one
should extend the reflector 10 and 15
meter loops and use more capacity
leading in the 20 meter section for
maximum gain. This would put the
cap on what we started out to do.

Driven Element

This will be fed by a single RG/8 co-
axial cable. The antenna wires on
each side of the lower connector
block, are connected in parallel with a
wire jumper and to a modified SO-239
coax fitting. A photo of my installa-
tion shows the coax making a direct
drop; actually it is attached a short
distance above the connector block
and makes a 180 degree loop, with the
PL-259 fitting headed downward. To
protect the underside of the S0-239
fitting from water and dirt accumula-
tion over the narrow insulated gap, a
drip-skirt, see fig. 2, made from a
short section of brass tubing or rolled
up sheet is soldered on; also the
necessary wire leads to join the
jumper wire connection.

although finally covered, will prob-
ably be the starting point of your LP
Quad. | used the same parts left over
from the MK IV that were made to fit a
91 mm (2 in.) OD aluminum boom.

A cheaper and more common boom
material is steel electrical mettalic
tubing or EMT, 25.5 mm (1 in.) size.
Fig. 3 shows all of the parts required
and construction details. The angle
iron can be a lighter gauge, if
available. The iron pipe stubs may re-
quire some file work for a smooth fit
to the EMT. An additional part to the
original spreader clamp assembly is a
curved sheet metal piece that bridges
the open gap and improves clamp
tightness.

Feeding And Adjustment

The driven element is fed directly
by one RG/8 coaxial line; a balun is
not required to equalize current
distribution to both sides of antenna.
The electrical path between the inner
conductor and the outer sheath is via
a loss copper wire circuit. A half wave
dipole behaves quite differently. As to
r.f. line radiation, if there is any, it is at
a sub QRP level.

My antenna sections were peaked
at 14.15, 21.15 and 28.4 MHz to cover
the c.w. and lower end of the phone
band. Tune-up for c.w. or phone bands

ance. This can be done by altering the
length of coil wire. In addition, the 20
meter element capacity-loader can be
trimmed. A difference of 25.5 mm (1
in.) in the linear dimension of one twin
lead will shift the frequency aprox-
imately 16 kHz. The same change to
one vertical Copperweld wire will
move the frequency aproximately 18
KHz.

In actual practice, any capacity
trimming should be equally divided,
however the upper and lower pair of
reflector coils can be different; the
coil with the greater Iinductance
should be at the top, to favor the
driven element.

A transmatch or tuner must be us-
ed, in view of the simple feed and tri-
ple impedance. Initial testing should
be done at low power to determine if
antenna is performing as per “great
expectations.” The s.w.r. meter
readings will be affected by the
length of coax cable, since it's part of
the tuning system. Optimum tune-up
requires a simple field strength meter
hookup to obtain relative power gain
and front-to-back data. To complete
our basic instrumentation, an anten-
na noise bridge can be very useful.

Conclusion
At the moment, | can see one more

Spider and related hardware, | only; this will improve perform-| addition that will enhance the overall
Flat spot \
— 5 turns of PVC tape
I ! C‘j wound to 26 mm (1") width ’/ Rear twist joint
SPREADER
62 mm Cut out
(212" 75mm 6.6 mm
# : tgr:] “-"ﬁ”] dE‘Ep :
4 req’d Via sct) No. 16 (U.S. std) galvanized iron wire Twist joint
2 pcs per insulator
50239 5
- o PLEXIGLASS” INSULATOR
A L =
—
Drip skirt
PLEXIGLASS 16mm (58"} 1D
INSULATORS Solder 12mm (2™ L
19mm (34*) dia.
All holes All holes
a”) di Imm (Va") dia.
et 22 Bsnin ol 228 i
(Tra"") '|' (7a*)
Flat spot = : : | i
ki) I QUL O VO 2
N Cut out Yy U (sse:
: l[. E;E";"‘ (5i8”") _"": text) ™ -
(Via*') deep | mm |}
d (see text) i o I O | O (13") k- -
& 16 mm : '
: (5(6"") | |
| ﬂ R e o 0 O ==
|
e 58 mm - ___!
Fig. 2 - This parts detail shows the insulators, the fastener, the connector (247) 6.3mm

block and the modified SO-239 connector.

PHENOLIC (etc) 4 rea'd. {Yig")
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I
i l 19 (Sa"") ' 4|
| mm {34") iron pipe Jdmm (¥8") angle iron 25 x 2.5 x 25.3cm
: I / 10.3cm (4”) long (2 req’d.) e {1x1x10") long (2 req'd)
I I’ 14cm | 3
J ")
]' ]I | / 6.5mm (%") x S5em (2”) long—M.S. 4 reg'd. WK P P
1|
R s S e o — 2.95cm f——*_L{fE;;‘ + +
I A 2O (e '|:]:1ﬁ”} OD -l—"- i !?q-*':'_j‘!“ | ;
| EMT (Electrical I IQJ I 3mm (&") angle iron | '
.i: [ (27 Metallic Tubing) ' 25x 2.5 x 50.6em
s NM3mm ' - T ' [1x1x20") lon
!- | - ?H:ZIFT"I {94 ) '.Dr‘ll.:,.l 11.3cm fixix 2
R (2") (1 req’d.) (415" . (2 req'd.)
i | I | I | |
A ' '
b | = r - —cL
| ]
=t Y T
L 25.3cm
Fillet welds ~ E 07
19mm (34"') wide I: % S E
20 GA (1Tmm) NOTE:
. ! 4.4cm
galvanized iron I‘HTTJ CL = Spreader clamp location,
f.q”
_—B6.5mm (%) dia. x 19mm (3a") long
. M.S. and lock washer nut A—A
Stip = performance. Operation on the 10
washer | g meter band has frequently spread
L 2R Fig. 3 - The spider spreader clamp and | above 29 MHz; therefore to extend the
- antenna bandwidth, another set of

boom construction.

Spider -spreader clamp

12 sets required

loops can be connected in parallel
with the present ones. | suggest in-
stalling the other set of Plexiglass in-
sulators along the horizontal
spreaders at 190 cm (75 in.). Try it. See
what happens. Let us know.

MORE MEMORY

THE MIMIC IAMBIC MEMORY KEYER GIVES YOU:

2 to 2V times the memory of
the others - 40 to 65 letters in
each of four memonries.

Fully lambic. Dit & Dah paddie
memories. Self completing char-
acters, automatic spacing and
weighting.

Speed adjustable from below 5
to well over 40 WPM.

Works on 115 VAC, 8-16 V
AC or DC. All three supplies
are bullt in.

Highest quality G-10 PC board
with all new high quality re-
liable components.

Fully RF) protected. Solid state
output keys Grid Block, Cath-
ode keyed and the new transis-
torized rigs.

KIT VERSION Only $79.95

Please add $1.50 shipping.

DIR

CIRCLE 11 ON READER SERVICE CARD

DAYTRONICS COMPANY
12 Oakdale Ave., Box 426
Selden, New York, 11784

CTBoMICS

GENE

WHITE

Dual Tone sidetone monitor
tells you when the memory is
half full.

Memory section doesn't take off
by itself when recording thanks
to the fully triggered clock.

LG36FASSS,

Messages can be recorded at one i

speed and played back at an- local hnuslng. 12
other. volt, neg. gnd.
About one third the size of the supply, shipping

others—2.5 H, 4 W, 5% D. weight 20 |bs.

All plugs for the paddles and the
transmitter supplied.

Comes with a 90 Day repair
guarantee. Unit can be returned
within 30 days for full refund
(less shipping).

WIRED & TESTED UNIT
Onl $99.95—NYS residents
add 7% sales tax.

Dealer Inquiries Welcome.

GR

132-
150 MHz, 8 watts.

'168

MRSt $15

GREGORY ELECTRONICS
The FM Used

Equipment People.

RAL ELECTRIC
HIGH BAND

EGORY ELECTRONICS CORP.

249 Route 46, Saddle Brook, New Jersey 07662
(201) 489-9000

Please send all reader inquiries directly




Novice

a monthly feature by

BILL WELSH, W6eDDB

“"How to’’ for the newcomer to Amateur radio

Code Part | of I

' have worked with many prospective

amateurs during the past 30 years and
| have noticed that most newcomers
seriously doubt their ability to master
the code well enough to pass FCC
licensing examinations and to use it
to hold two-way radio contacts on the
air. Despite this predominant early
fear, | do not recall any student who
was unable to learn the code. Licens-
ing course students sometimes tell
me that they have no desire to use
code on the air and that they will
never touch a key after they pass the
FCC code test requirements related
to the licenses being sought. | have
noticed that some of the people who
express the greatest initial dislike for
code turn out to be extremely good
code operators who predominantly
operate by code.

2814 Empire Ave., Burbank CA 91520

This is Eric Jessen (KABAKY) of
Cleveland, Ohio. Eric worked 35
states in his first few months on the
air with his Heath HW-16 Transceiver,
Heath HG-10B VFO, and Hustler
4-BTV Antenna. Eric is a student at
Case Western Reserve University. His
shack is 35 yards from a freeway in-
terchange, 70 yards from railroad and
rapid transit lines, and 200 yards from
the glidepath of airplanes ap-
proaching Hopkins Airport. Despite
all the interference, this 18 year old
amateur does a fine job on the air.

Code Advantages

Code provided the initial method of
radio communications and it con-
tinues to be popular because it is ex-
tremely effective. The transmitting
and receiving equipment required to
conduct two-way radio contacts are
relatively simple, low cost, and easy
to operate.

Code transmissions are normally
very narrow which means that many
stations can simultaneously conduct
different contacts using very little fre-
quency spectrum. Simply stated, the
width of the transmitted code signal
is about five times the code speed
sending rate. Consequently, a code
transmission at 20 words per minute
(w.p.m.) would be about 100 heriz
wide. To better understand just how
significant this narrow bandwidth is,
simply compare it to a typical single
sideband (SSB) signal of about 2700
hertz or a typical amplitude modula-
tion (AM) signal of about 6000 hertz
width. The indicated relationship is as
significant as the preceding figures
show. You can hold 25 to 60 (or more)
two-way code contacts in the frequen-
cy spectrum used by just one SSB or
AM voice contact. The extremely nar-
row bandwidth characteristic of code
signals does more than allow several
stations to crowd into smaller band
segments. The narrow code emission
allows receivers to be operated at
their maximum selectivity capabil-
ities, which means that just a small
segment of frequency has to be
listened to by both operators involved
in each contact. Atmospherics
(natural radio noise), local electrical
impulse noise, and other noise is
spread out fairly evenly over large fre-
quency segments. Much of this noise
can effectively be eliminated by using
a narrow receiver selectivity which
just allow 80 to 300 hertz of spectrum
to be processed thru the receiver.
Simply stated, when you use high
selectivity with a receiver that in-
cludes a code (cw telegraphy) filter,
you do not hear noise or interference
unless it is within the very narrow fre-
quency spectrum where you are
listening.

The narrow code emission has
another natural advantage that
results in better communications ef-
fectiveness with code than with any
other mode of emission. The
transmitted code signal is packed in-
to a narrow (20 to 300 hertz) output
signal, providing an extremely potent
transmission that can be received at
distances and under adverse condi-
tions where SSB and AM signals
would not be heard.

There are other advantages to code
when compared to SSB, AM, NBVM
(narrow band voice modulation), RTTY
(radioteletype), FM (frequency
modulation), NBFM (narrow band fre-
quency modulation), ATV (amateur
television), or SSTV (slow scan televi-
sion) emissions but not all code ad-
vantages are easy to describe. There
is pride of accomplishment in having
mastered the code and developed the
capability to hold solid two-way con-
tacts with other proficient code
operators encountered on the
amateur bands. There is a greatly
reduced possibility of being bothered
by other stations breaking in on your
contacts; code operators tend to wait
until a contact is finished rather than
to make roundtables (3, or more
operators) out of contacts. If you
become involved in handling
messages, you will learn that there is
less possibility of error when traffic is
handled by code than when it Is
routed by voice.

What Code Is

There are different types of code
emissions. In the crowded high fre-
quency range (3 - 30 megahertz), only
A1 code emissions are allowed. An AD
emission is simply a wave being
transmitted with no variations of
amplitude, frequency, or phase. There
is no intelligence on the AQ emission,
it is simply a continuous wave (cw).
When an A0 (cw) emission is turned
on and off in a known sequence, as
when code is being transmitted, it
becomes A1, which is also known as
interrupted cw (icw), cw telegraphy, or
code. As previously explained, such
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code signals are extremely narrow
and they provide extremely efficient
long distance communication
capability.

Another code system is modulated
code which is designated as A2. The
advantage of A2 over A1 is that 1t can
be received using any receiver that
can be turned to the transmission fre-
quency, whereas a communication
receiver is needed to receiver A1. A1
reception requires a beat frequency
oscillator (BFO) stage to develop an
audible beat (difference) frequency
that can be heard by the operator. The
A2 signal is modulated by a suitable
tone (often 400 to 1000 hertz) and that
tone will be heard each time a dit or
dah is transmitted, with no BFO re-
quired. The obvious disadvantage to
an A2 signal is that it is much wider
than an A1 signal. The wider mcw
signals are not permitted in the
crowded h.f. amateur bands (80 thru
10 meters), but they are allowed on
the v.h.f. (very high frequency, 30 - 300
MHz) and u.h.f. (ultra high frequency
(300 3000 MHz) bands. Some
amateurs produce mcw emissions by
simply keying a code practice
oscillator and positioning their
microphone where it picks the code
to modulate the transmitter output
wave.

Although code contacts are
generally conducted at the low end of
each amateur band, they are legal
everywhere on all amateur bands.
Naturally, one is not allowed to
transmit code in band segments not
included in one’'s operating
privileges. However, you are allowed
to make code transmissions
throughout the amateur spectrum you
are authorized to use for any purpose.

If other members of your family nor-
mally use the area where your station
is set up, it may be very difficult to
operate in a voice mode since your
microphone could pick up their
voices, noise, or commerical radio
and TV broadcasts. Conditions which
make voice operation impossible will
not stop you from operating code.

Word Count System

Each letter of the alphabet has a
single unit count. Each numeral,
punctuation mark, and work sign (ex-
cept K) has a two unit count. Each five
units are counted as a word. The code
speed rate is easy to calculate. Just
count the total number of units sent
or received in one minute and divide
that total by five. As an example, if 25
letters were sent in one minute, the
code speed was 5 words per minute.
Check a few code practice runs and

Code Tests

Basic Information. When a volunteer
examiner conducts a code test, both
receiving and sending tests are ad-
ministered. When taking a code test
at an FCC office, only the code receiv-
ing test is administered. The
volunteer examiner conducts the
receiving test first since an applicant
is much more likely to flunk the
receiving test than the sending test.
Naturally, the sending test is only ad-
ministered if the applicant suc-
cessfully passes the sending test.

There are two types of code receiv-
ing tests. One type involves a five
minute code test run in which the ap-
plicant must correctly copy one
minute’s material without error; this
iIs the long established one minute
out of five minutes code requirement.
The other type of code receiving test
again involves a five minute code test
run; however, in this case, the appli-
cant is asked ten questions about the
text he/she copied and must correctly
answer at least eight of the questions
to pass the test.

Novice Code Test. This receiving and
sending test is normally conducted
by an amateur holding a General (or
higher) class license. NO numerals,
punctuation marks, or work signs can
be included in the receiving test; it
must be forward reading plain
language text. Since the Novice code
speed test is at 5 w.p.m., 125 letters
are sent during the 5 minute long
receiving test. If the applicant correct-
ly copies any 25 consecutive letters
during this test, he/she has passed
the first part of the code test. The test
copy does not have to show proper
spacing between words nor do all let-
ters in words have to be correctly
grouped together. A passing run can
start and end in the middle of words.
Since only 125 letters are included in
the entire Novice code receiving test,
it is impractical for the voiunteer ex-
aminer to develop a reasonable com-
prehension test; it would involve one
question based on each 2.5 words
sent in the test. The Novice sending
test is again at the rate of 5 w.p.m.;
however all numerals and letters, plus
certain punctuation marks and work
signs, are included in the sending
test. The specific symbols which can
be included in amateur code tests are
detailed later in this article. If the ap-
plicant sends one minute (or more) of
forward reading plain language text
during a five minute run at 5 (or more)
w.p.m., he/she has passed the Novice
sending test. The Technician code
test requirement is also 5 w.p.m., but
Technician examinations are now nor-

Other Code Tests. The code speed re-
quirement for General and Advanced
licenses is 13 w.p.m. and it is 20
w.p.m. for Extra class license ap-
plicants. Since all of these license ex-
aminations are usually conducted at
FCC offices, no sending tests are in-
volved. | was not surprised when the
FCC stnpped conducting sendlng
tests since my own experience in-
dicated that less than one out of each
one thousand applicants failed a send-
ing test after passing a receiving test
at the same speed. By eliminating the
code sending test and adopting the
code receiving comprehension test,
the FCC has made it possible for peo-
ple with no code proficiency to con-
duct code tests, possibly clearing the
way to have amateur and commercial
operator's licensing examinations
held at all civil service examination
offices.

Summary

This concludes the first portion of
this three part article on code. Each
part contains information that is
useful by itself but the entire article
should be read to derive maximum
benefit.

Andy Chang (KABAXV) advises that
the Mean Teen Net meets at 0030 UTC
Monday through Friday on 7103 kHz.
The net control station is N6AWU and
speeds range between 5 and 20
w.p.m.

The latest revision of the Amateur
Radio Service rules and regulations IS
available at $1.40 per copy from the
Superintendent of Documents,
Government Printing Office,
Washington, D. C. 20402. The revised
part 97 can be ordered as stock
number 004-000-00357-8.

Novices are urged to submit good
black-and-white pictures of
themselves at their operating posi-
tions. If your photograph is printed in
a future Novice column, you will
receive a one year subscription {(or
renewal) to CQ. A brief description of
operating activities and some per-
sonal background information are
needed with your picture.

Some of the stations I've recently
worked on the novice bands are:

KA1BBD Patricia @ Shrewsbury,
Mass., KA2ZCMC Greg @ Mattydale,
New York, KA3AUE Beverly @
Friendly, Maryland, KA4ANG Frank
@ Gainsville, Florida, WBS5SLVL
Richard @ Cleveland, Texas,
KAGEAS John @ Citrus Heights,
Calif., KA7TAHC Ronald @ Glen-
dive, Montana, WD8JUB Brian @
Bellefontaine, Ohio, WD9CYW Helen

you will quickly become familiar with | mally conducted only at FCC offices | @ Menasha, Wisconsin, KAQABQ

determining exact code speed rates | where no code sending test is per- Andras @ Andover, Minnesota.

in words per minute. formed. 73, Bill, WeDDB
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W6VIO’s SSTV Pictures of
JUPITER and its MOONS go

around the World

Thanks to Norm and the enthusiastic
group at JPL we have been pleased fo
bring you some of the most exciting
photos and up to date information
possible on our space missions. | am
happy to report that we will be
publishing on a regular basis more
material from Norm and the gang at
JPL. The technology of space and the
future of amateur radio are closely
linked, not only in theoretical terms
but on a humanistic level that can be
appreciated even today.

-K2EEK

Amid a string of new discoveries
about Jupiter and its Moons the
Amateur Radio Club of the Jet Propul-
sion Laboratory in Pasadena, CA,
through its club station W6VIO, com-
memorated the Voyager | flight
around the Planet Jupiter and at least
four of its moons by making contacts
on c.w., s.s.b,, . m./SSTV with a grand
tolal of about 1500 amateurs. Many
JPL ARC members participated.

The operation was organized by
Dick Piety, KESVP, who is well-known
for his slow-scan TV activity by
amateurs around the world. It began
on the First of March 1979 and con-
tinued through March 11th. The par-
ticipants worked through their lunch
periods, after work and on week-ends
during the commemorative period to
make contacts on the various bands.
A commemorative QSL is being sent
to all who contacted V6VIO duiing the
operation, and forward an SASE to
the JPL Club®.

Some of the anecdotal experiences
during the 12 days of the com-
memorative are indicative of the ex-

*JPL Amateur Radio Club W6VI 4800
Oak Grove Dr., Pasadena, CA 91103

BY DR. NORMAL L. CHALFIN*, K6PGX

WeVIO's CQ SSTV Card as viewed on
the SSTV Monitor. (K6PGX Photo)

treme interest generated. On the
twenty-meter Slow Scan TV operation
John Young, WDSJHP, in Wichita
Falls, Texas reported that he was
recording all of the pitctures being
transmitted to show to his class of 14
year-olds at the S.H. Rider High

Stan Brokl, N2YQ, and Roy Neal,
K6DUE, go over a point in the log at
W6 VIO.

School. Dave Ingram, K4TWJ, of Bir-
mingham Alabama sent a telegram to
WGEVIO indicating that he was record-
Ing images and sending them 1o the
local press as fast as he could copy
them. A station in France hearing
WGEVIO called friends both in France

Dick Piety, K6SVP was the “Honcho” for the W6VIO Voyager | Jupiter Fly-By
commemorative operation. Here he is describing one of the 10 (one of the moons
of Jupiter) images that had just been transmitted via SSTV on 20 meters. The dark |

bar is synch scan with photo exposure which uses a focal plane shutter.
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During the N6V operation from JPL in
1976 Stan Brokl, left N2YQ (then he
was K6YYQ) demonstrated his slow
scan TV operation to NBC's Science
reporter Roy Neal, K6DUE and the
retiring director of the Jet propulsion
Lab Dr. William H. Pickering (Ex
Z2BL)

and in Germany to make contacts
with the JPL Station.

Of course the incentive was
enhanced because of the anticipated
QSL card which will have a close up
view of the great Red Spot on Jupiter
and other images obtained by the
NASA/JPL spaceprobe.

Many of those receiving the W6V!O
signals recalled the event in 1976,
when, under the special call N6V,
JPL's amateur enthusiasts racked up
a total of more than 10,000 contacts
when Viking's landers setdown on

Mars and returned those remarkable
pictures of its surface. Durin that
commemorative event many places in
the world not otherwise served by
other press services were able to
publish pictures of the Martian sur-
face because of the JPL Amateur
Radio Club's transmissions.

For the Voyager | Commemorative
the JPL club station has been com-
pletely revamped which should be evi-
dent from the pictures accompanying
this story. It was a touch-and-go
situation. The rigs were still being
laid in the trailer which houses the
club station when the operation
began.

For those who were not able to get
in on the March Voyager | Com-
memorative from WEBVIO, there will be
another in July during the close en-
counter of Voyager Il with Jupiter.
The W6VIO operations during that
period will begin July 6th and con-
tinue through July 15, 1979.

Participants in the operations at

W6EVIO include:

Dick Piety, K6SVP
John Repar WAGLWD
Stan Sander NEMP
Ron Zenone WETUZ
Warren Apel K6GPK

Jim Lumsden, WA6MYJ puts out a
Voyager image on SSTV of the plan
for camera pointing which led to the
discovery of the ring around Jupiter’s
equator. This was part of the W6VIO
commemorative activity for the Fly-
By of Jupiter and four of its moons by
Voyager I. (Photo by Dr. Norm Chalfin,
K6PGX)

Merv Mac Medan NB6NO

Jim Longthorne WABKPW

Bob Gosline AEBS

Rich Soikelle (An Explorer
Scout, will get
call later)

George Morris WEABW

Jim Lumsden WAGBMYJ

Mike Griffin N6WU

Norm Chalfin KEPGX

SMITHE PRODUCTS
Distributed by
the Comm Center

50 through 10 meter portable
dipole complete with carrying case

2 Meter
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35" fully self-
contained 5/8 wave
Hang it up....

No ground plane
required
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N Same size as the 2 meter
| broomstick
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10 meter version BR-10

=

Send S.A.E. for Detailed Specs!
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Support Your Local Sheriff

There’s been a lot written in the ham
press recently on the pros and cons of
buying gear by mail order as opposed to
locally through a regular retailer. The
basic attraction of the mail-order sys-
tem is price. And there's something to
be said for getting something as cheaply
as possible.

But with any product—and even
more especially with amateur equip-
ment—there has to be a bigger consider-
ation than price alone. There’s service
to consider. There’s also maintenance
and repairs. What’s the difference? Well,
let’s consider the term service to mean
the actual optimum effective usage of
your station. Your dealer, who in 99
cases out of 100 is also a fellow ama-
teur, provides a service by helping you
plan your station for future needs as
well as present ones. He’s there to
advise you what radio or antenna

BY RICHARD A. COWAN, WAZLRO
PUBLISHER, CQ MAGAZINE

/

i .

John Klewer, AA6Q, Service Engineer for Ham Radio

L} e R -5 B
i e [T e R T
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Outlet’s Anaheim branch at

his service lab position shown checking out an in warranty service problem.

One of New England s oldest distributors, Hatry Electronics. Shown above are some
of the product lines that they stock and their equipment demonstrational position.
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system is best for your location, the size
of your shack, the types of operation
you're planning. He’s there to provide
parts, accessories, and any of a thousand
little items that you’ll need to make
hamming more pleasurable.

By maintenance and repair we mean
the keeping of your equipment in good
working order. Sure, there’s always a
chance that your new transceiver will
blow a final. But while you're waiting
to get it fixed, your local dealer will
probably lend you a replacement rig
to keep you on the air. He'll also be of
great assistance in getting your pet radio
fixed as quickly and as permanently as
is humanly possible. The rig might have
to go back to the factory; more than
likely your local dealer will handle the
repairs for you himself.

And there’s an intangible service that



every local dealer provides that you
simply can’t put a value on. That’s the
opportunity for you to just look at new
gear on the market and play with the
knobs. Half the fun of buying is check-
ing out all the products on the market
and comparing features. Sure, the maga-
zine ads give you a lot of info, but
there’s nothing like a personal inspec-
tion at the local store to get the adrena-
lin flowing. I've bought a lot of gear by
both systems over the years; | can assure
you that carrying the brown box out
of the store and into the car is a lot
more fun than watching it be delivered
by the UPS man.

So these pages are a tribute to the
unsung hero of ham radio, the local
dealer. The guy who listens to all your
problems, answers your questions, and

guides you to better hamming. He's
the guy who smiles, even though it
hurts, when you walk in the door to
have a rig fixed that you bought
through the mail to save a ten dollar
bill. He’s the guy who’ll come over to
the house late some evening when the
rig just doesn’t seem to be working
quite right. He’s the guy who makes
ham radio a lot more fun.

Here are a few photos of some of
the better dealers around the country.
As you can see, the layouts are a bit
different, and so are the service benches.
But on the whole, all these shops have
one thing in common. They re the back-
bone of amateur radio. They want your
business. And they deserve it.

A portion of Communications Center's warchouse inventory showing all of the
“Goodies" for immediate delivery.

Alan, KfBG of CW
Electronic Sales (Co.
located in Denver, CO
is shown here demon-
strating the features
of this new radio to a
local customer.

4

Barry Electronics, a pioneer in serving the needs of the Radio Amateur. Shown here
are some of the staff with Mrs. “Kitty’’ Gensler, WA2BAP. . .
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The art of very low

1978 Milliwatt Field Day Trophy
Results

Well gang, results for the 7978
Milliwatt Field Day Trophy are finally
in and my reaction is a mixture of
disappointment and excitement. In
the February, 1978 column, | threat-
ened to discontinue the award unless
at least 15 entries were received.
Alas, only 7 turned up in my mailbox.
This puzzles me, since the 1B listing
in the QST results shows at least 65
entries! | keep trying to figure out why
only 7 end up entering our sidekick
competition—perhaps poor publicity,
perhaps lack of respect for the award,
whatever. Disappointment. But, our
entries are exciting ones and do show
that QRPp can accomplish amazing
things, even in the midst of one of the
biggest contest frays known to
mankind! And that, | guess, is the pur-
pose of the Milliwatt Field Day
Trophy— to recognize achievement in
QRPp, so its purpose is being fulfill-
ed. Sure would be nice if a lot more
guys sent in their results to support
QRPp via the award and this column,
which is about the only place that
QRPp gains official recognition in the
amateur world.

At any rate, in last year's story, we
tossed out a challenge for someone
to better N2AA’'s performance of
389QS0O’s at 1 watt and score of 2790
pts, which had bettered the previous
high score of WOIYP by a slim margin
of 6 points! Well, it's been done, but
by a very slim margin again! WA4IAR

racked up a total of 442 QSQ's for a

grand score of 2802, just 12 points
higher than N2AA's 1977 perfor-
mance! Amazing that these top
scorers push the upper limit just a lit-
tle higher each year! The top edges
up a few points at a time as efforts in-
crease each year. But I'm disap-
pointed that fellows at the other end
of the score range don't send in their
stories and results also, because it is
the little guy who is out there com-
peting because he loves to operate

83 Suburban Estates, Vermillion,
SD 57069

power operating

Winners of the 1978 Milliwait Field
Day Trophy, WA4IAR (1) and WA4GQJ
(r.) standing in front of the operating
position in their camper ftrailer that
served as the “shack’. The Argonaut
509, which mustered 2 watis output
and KrSA keyer provided a simple but
very effective station. Antennas in-
cluded a Vee on 80 meters, an In-
verted L on 40, and a 3 element
tribander for 20-15-10 meters. Great
job, fellas!

QRPp and take his chances against
the “pros’” that really proves that
QRPp is effective! That a ordinary,
“non-contester’”” manages to grind
out 72 QSO’'s during FD with a one
watt rig and a limited antenna is the
real proof that QRPp is effective and
enjoyable. So, one more year! Let's
have everyone send i~ his resulis
whether he scores in the 2000's or
200’s! Let's hear what the fellows had
to say about their FD efforts.

a monthly feature by
ADRIAN WEISS, KBEEG

One of our “regulars,” K6TG (Ben
Saylor, Box 2314, Modesto, CA 95351)
provides the following rundown:
“Just back from a pleasant QRPp
Field Day—nice wx and no bugs ex-
cept the ants that tried to chew up my
nylon guy lines and me. Used trees
and bushes for anchors for my 40 ft.
pole (see photo) this time, but found it
much harder to put up than when |
drive four stakes into the ground and
can figure the right length for the

guys. The Century 21 works well on
battery, but the two sidebands, with
one of them wrong, is worrisome in
contest type operating. The power
level is easy to adjust with my
separate volt and ampere meters. The
FT-7 is really great on SSB even when
turned down to less than half its
capability, but the dial, while good at
night, was nearly invisible in the
bright daylight. | worked 198 QSO's in
55 sections, plus KG4, ZL, KH and KL.
| trust that you had an enjoyable FD,
and hope you will keep the Milliwatt
Field Day Trophy going!"”
KOTO(ex-/'WQIYP), Tod Olson, 292
Heather Lane, Long Lake, MN 55356,
operating WOAA with WOBE, writes:
“Here are the results for 1978. A few
QS0O’s down from 1974 (439 vs 417),
but the ARRL power multiplier of 5
drives my QST score up to 4000
points. My current QRPp associate,
WOBE, and | have already begun to
plan for next year. This year the
Argonaut worked well, but we felt the

ryMult.  Total

X4 X 2652
X4 R 1578

X4 HIEER s 774
X4 | i, 216
4 e % 186

= i(SGﬂﬂn : QS0O’s E-‘;ﬁt;;ﬂajs,}' X Pwr. Mult. (1 watt XB, 5 watts X4),
)?Ea’ttery Power Mult, (1.5) + 150 portable setup)
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need for an antenna that will do bet-
ter to the west. Next year we will be
trying the standard sloping dipole
and also a loop of some sort for 40 &
20 meters. Again this year we used
my HQ-215 for receiving and the
Argonaut for transmitting. | have a
battery powered memory Kkeyer So
operating was a real pleasure. Also,
we built a very sophisticated antenna
switching, receiver muting circuit to

give operating conditions almost as |

good as the home station. Next year, |
think we will use a homebrew
transmitter to avoid some of the
Argonaut-to-receiver problems that
we met.” Paul R. Clinton, WD4EBR,
617 Broad Ave, Seivierville, TN 37862,
writes: “lI wish to enter your 1978
Milliwatt FD contest. Enclosed is a
copy of my log and info on the rig.
This was my first FD. | had to work
Saturday, so | could not get started
that day. | tried the contest Sunday.
Left home at 0945Z and arrived at the
site 1001Z. Set up the antenna—a
dipole at about 20 ft. between two
pine trees—by 1040Z and called my
first station at 1155Z. | drank tea and
smoked cigars and had a great time
until it got so hot in my car that | call-
ed it quits. | only made 11 contacts,
but had a great time! |'ve been a
Novice since April, 1977. The rig is a

Milliwatt Field Day Trophy Winners
QSO’'s SCORE

1970 K40CE 220/1470
1971 WAGABP 137/1175.5
1972 W7DRA 29/962.5
1973 WASWYO 79/742.5
1974 WOoIYP 439/2784
1975 WBBOSM 22011470
1976 KETG 128/918
1977 N2AA 389/2790
1978 WA4IAR 442/2802

gift from a fellow ham. Since TenTec
IS next door, | had no trouble getting
new finals and repair work for the rig.
Now it works fine and I'm hooked on
QRPp. | don't expect to win but | do
want you to know that QRPp is alive
in the TenTec area.”

WA7ZYQ, David Rogers, 238 10th
ot., St. Maries, ID 83861, writes:
“Things went downhill after the first
hour or two—poor planning. Next
year we will know better. Hope you
keep the contest going. | have
operated several FD's, but this was
the first on QRPp—it's a whole new
ballgame! Will give it another shot
next year."

And finally, AA2U, Randy Rand, 8
McDermott Pass, Danville, NJ 07834,
writes: | worked FD on a return trip
from West Chester, PA, to Danville,
NJ in a 1975 Chevelle station wagon.

Upon reaching home in Danville,
everything was transferred to a 1967
VW, and then we worked late into
Sunday morning and all day Sunday
with only a short nap (AA2U & K2RF).
The most productive hours were late
at night when it was possible to work
the 15 & 20 meter phone stations
without QRM. The equipment was an
Argonaut 509 and ICOM [C22-S for 2
meters. A 5/8 wave vertical was used
on 2 meters, and a Hustler mobile
whip on 40-10 meters. | found the 40
meter antenna to be very disappoint-
ing as only 3 stations were worked
with it, and the 75 meter antenna
would not raise anyone. The antenna
on 20 meters worked great, as | found
out Saturday night when | was called
by ZL1CO. The 15 meter antenna
worked very well, as it accumulated
46 QSO's on c.w. and phone. At any
rate, | will return next year and
hopefully improve my score.’

Well, gang, that's it for FD 1978!
The trophy goes to WAA4IAR for his
outstanding showing. We'll go ahead
with the award for another year in the
hopes of collecting a greater number
of entries, as well as seeing iIf some-
one can establish a new high score.
So, let's get planning now for a great
time in 1979!

73, Ade, KBEEG/WORSP
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Quick! Which is better, a kilowatt input or five hundred
watts output? For the surprising answer read Ade
Weiss’ two-part article.

Part |

R.F. Output Power
Measurements

Input vs. Output Power

o ne of the most baffling
phenomena found in an otherwise
state-of-the-art situation in amateur
radio is the apparent mystery surroun-
ding the rather simple matter of r.f.
power measurements. Somewhere
along the line, someone convinced
radio amateurs in general that the
measurements of r.f. output power
was a sort of witchcraft or mystical
enterprise reserved for the initiates of
some secret, Hewlett-Packard-based
laboratory sect, and otherwise
beyond the capabilities of mere mor-
tals. Or, perhaps, the greatest hoax of
modern science has been secretly
perpetuated in the enthronement of
INPUT POWER as the ultimate stan-
dard for determining performance of
electronic gear in the amateur realm.
The FCC, of course, has been an
either willing or unwitting co-
conspirator in this hoax, supporting
the sacred cow of INPUT POWER by
regulating amateur service according
to its standards, while all other radio
services are regulated in terms of the
mystical OUTPUT POWER standard.
Whatever the historical explanation
of this current phenomenon, the hoax
must be exposed so that the masses
of amateurs may be freed from the
bonds of ignorance and regain aright
their lawful inheritance to the truth!
That is, to the truth as regards the per-
formance of their transmitting gear.

The INPUT POWER Hoax
Exposed

That the amount of power that a
transmitter can deliver to the ether via

"83 Suburban Estates, Vermillion SD
57069

BY ADRIAN WEISS*, KSEEG/WORSP

an antenna is the most important con-
cern in the communications situation
is reflected in the fact that the FCC
refulates all other radio services in
terms of effective radiated power and,
in relevant cases, directionality. In
terms of predicting the performance
of a signal, it is the erp, or power
which is actually radiated from the
combined transmitter-antenna
system, that must be known in order
to determine the coverage of the
signal in terms of distance and direc-
tion. In calculating and predicting
communications expectations over a
given path, a complex array of factors,
including erp, atmospheric absorp-
tion, frequency, incidence of wave
reflection, ground losses, geograph-
ical distance, MUF, and others, must
be considered and evaluated.
Ultimately, these factors attenuate
the erp passing through the
ionospheric medium, and in order to
determine how much of a signal is left
after propagation, the erp must be
known.

Now, the measurement of effective
radiated power is a complicated task
beyond the capabilities of most
amateurs. However, it is possible to
arrive at a reasonably accurate
estimation of erp if the actual output
power of the transmitter can be deter-
mined. Then the loss components of
the remainder of the transmitting
system can be measured, such as
feedline loss and antenna gain, and
the erp calculated. That erp figure can
then be plugged into the propagation
path prediction formula, and an
estimation of performance made.

However, an input power figure
does not provide meaningful data for
such calculations because the rela-

tionship between input power and
output power is very ambiguous and
varies in almost all specific cases. In
fact, there is no way of calculating
output power, given the input power.
It ultimately must be measured em-
pirically. A rather unscientific prac-
tice has been followed due to this am-
biguous input vs output power rela-
tionship, namely, applying the ‘‘rule
of thumb” assumption that output
will be about 50% of the input power.
Anyone who has empirically measured
input vs output powers in a number of
transmitters can attest to the total
undependability of this ‘rule of
thumb,” and indeed, attest to the
great variation in the input-output
ratio that can be observed in actual
units. This writer has measured ratios
ranging from about 9% to about 72%!!
The implication is that, given a certain
input power, the output power can be
just about anything between zero and
one hundred percent—with a little ex-
aggeration of limits, of course! But
the point is that this is not too much
of an exaggeration. Furthermore, one
cannot assume that identical units
will exhibit identical input vs output
ratios, as | will note below. In short,
input power provides no meaningful
data with respect to path predictions
based upon erp.

Now, few amateurs ever sit down
and calculate the amount of power
that is needed to produce a readable
signal at station XX0XX over a path of
4752 miles of 21 MHz at a given time
of day during a specific point in a
sunspot cycle, etc. However, all
amateurs confront this question
every time they reach for the key or
mike to call a station. And often-
times, someone is surprised because
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of a wide difference in signal reports
exchanged. For example, K2ZZ, run-
ning 5 watts r.f. output to a three ele-
ment yagi with a gain of 5.1 dB
receives a solid 589 from WEYY who
is running 180 watts input to a two
element yagi with a gain of 3.1 dB, but
only receives a 599 in return. We
assume a hypothetical accuracy of
RST reports here. Now, just looking at
the two stations, it seems that WeYY
should get a much better report than
he gives K2ZZ, since he’s running 180
watts input compared to 5 watts out-
put. Even if K2ZZ's rig is 50% effi-
cient, and is running 10 watts input,
WBYY should get a much better report
because he’s running 10 times as
much power. The catch obviously is
that WeEYY's 180 watts input does not
tell us what power he is delivering to
the antenna. Now, suppose his trans-
mitter exhibits a typical 42% efficien-
cy (output powerl/input power ratio), in
which case his output is only 756
watts. If we then figure in the respec-
tive antenna gains, K2ZZ's erp is
about 15.82 watts, while WBYY's is
about 150.8 watts. So the power ratio
is about 9.5:1, or about 8 dB. Now,
assuming that an S-unit is a6 dB step,
WEYY's 599 report is just about right!
Bet your bottom dollar, though, that
WEYY will sit there and scratch his
head in disbelief, amazed at what a
few watts can do. If he approached
the situation by basing his expecta-
tions on the output power from his
180 watt rig rather than the input
power, he'd realize he was getting the
performance to be expected. Similar-
ly, emphasis wupon output power
would save a lot of money and
headaches among the QRO boys who
fret because there is little noticeable
differences in signal reports when
they “kick in the big burner” kW linear
which amplifies 160 watts output
from their “barefoot’ rig to a whop-
ping 510 watts output to the antenna.
A simple knowledge of output power
and power ratios would save alot of
guys alot of kilobucks once they
realized that $950 cash on the counter
will net them about one S-unit gain in
signal strength. Can’t really “clear the
frequency’ with that kind of
firepower.

Input Power Unreliable As
Index of Circuit Perfor-

mance

The second major area of concern
in which input power provides
nebulous informantion is with regard
to the internal performance of a given
transmitter circuit irrespective of its
effectiveness over a communications
path. In fact, with regard to measuring
internal performance, input power
can be downright deceptive. Efficien-

cy is the key factor here. In one con-
text, efficiency can be defined as the
ratio between input and output power.
Restated in more appropriate terms,
efficiency is the capability of a tube
or transistor device to transform d.c.
input power to r.f. output power, or, it
measures a given component’s loss
factor when placed in a circuit which
generates r.f. power. In the most
general terms, input power is useless
as an index of circuit performance
because it provides information only
about the d.c. dimension, and the
basic purpose of the circuit is in the
a.c. or r.f. dimension. As noted earlier,
the relationship between input and
output power is ambiguous and dif-
ferent in nearly every case. Let us
consider the reasons for this ambigui-
ty.

First off, there are inherent varia-
tions in both tubes and transistors
with regard to the actual efficiency of
each device. Production quality con-
trol is good, but permits fairly signifi-
cant variations from device to device.
It is for this reason that manufac-
turers rank devices according to
reliability and tightness of quality
control, with space projects and other
such crucial projects receiving
highest grade devices, the military
next, and so on down the line until
mere mortal radio amateurs get what
is left. Manufacturers recognize this
variation by indicating on specifica-
tion sheets a spread from “minimum”
through “typical™ to “maximum’ per-
formance to be expected of a given
device. The result is that devices from
a given production group may exhibit
markedly different performance.
Anyone who has substituted several
examples of the same transistor type
in a single circuit can attest to the
variation in performance that is ac-
tually found in practice.

Now, in addition, transistors and
tubes exhibit frequency con-
sciousness, usually becoming less
effcient as frequency increases. The
gain factor, or beta, of a transistor
decreases with increase in frequency,
with the upper frequency limit where
the gain is 1 or unity designated f;.
Manufacturers include in spec sheets
graphs indicating the gain of a device
across a portion of the spectrum,
given specific drive powers. The gain
of a specific device can be generally
estimated by dividing the f. by the fre-
quency of operation. What is clear
from these charts is that, assuming a
given drive power, a given device will
produce less output at 28 MHz than at
3.5 MHz. However, the input power,
established by the d.c. dimension of
the circuit, will not show a similar
decrease. Furthermore, the internal
structure of transistors include
capacitive and inductive components

that exhibit reactance vs frequency
variations and affect the performance
of the device across the spectrum.

When the r.f. generating device is
considered in terms of its operation
in a circuit, several other factors enter
into the input power unreliability pic-
ture, in regard to both the d.c. and the
a.c. dimension of circuit operation.
For example, when r.f. drive power is
applied to a final amplifier operating
in Class C, which is the typical case,
that drive power is not “lost” or
dissipated in the base-emitter
resistive component of the transistor,
but a percentage of it is fed through
to the r.f. output from the stage. Now,
this feedthrough power Iis not
reflected in the d.c. input at all. Of
course, it won't be a significant
amount of power that is fed
through—at best 1 dB or so—but it
becomes part of the numerous gains
and losses which are occuring in a
complex circuit.

But even the d.c. components in a
circuit can influence performance in
such a way as to make input power
deceptive as a standard. Consider, for
example, how an r.f. choke in the B +
lead of the final stage collector has
such an effect. Assume that the final
transistor draws 200 mA at 12 v.d.c.
for an input of 2.4 watts, and that the
r.f. choke is a frequently used J.W.
Miller 100 uH exhibiting a resistance
of about 3.0 ohms. Ohm’s Law tells us
that the choke will produce a voltage
drop of about 0.6 V and dissipate
about 120 mW in the process, with the
result that the actual power
dissipated in the transistoris 2.4 - .12
w = 2.28 W. Now, this represents on-
ly 5% of the total power. But this is
just one part. Suppose that the circuit
includes a 2.7 ohm resistor for emitter
degeneration and stability purposes.
That's another 108 mW and we're up
to about 9.5% total input power that
is lost. It represents d.c. input not
available for transformation to r.f.
power output. Then, the efficiencies
of all components at the r.f. frequency
of operation can be taken into ac-
count, and the loss figure rises even
more. Now, if the actual transistor
used in the circuit shows a 39% effi-
ciency factor, or the circuit itself is
highly inefficient as in the case of a
single-stage crystal oscillator, the
overall efficiency ratio of the unit
becomes rather dismal, starting out
with the device's 39%, subtracting
the 9.5% for just two parts, and after
figuring in the remaining losses, it is
easy to see how an overall efficiency
of 10-20% can result. What does this
mean in terms of our discussion? If
the input to the final stage is 2.4 watts
as per the above example, the r.f. out-
put from the unit will be from 240-480
milliwatts. In reference to the lower
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figure, the power ratio exhibits a 10
dB difference!

Practical Cases

Variations in efficiency which can
be discerned through attention to out-
put power can be important both in
regard to the communications situa-
tion and in regard to the internal per-
formance of a transmitter. In regard to
the latter category, for example, a
dropoff of 18% in the efficiency of a
commerical transmitter will probably
not affect the effectiveness of the
unit in communications, that is, the
power ratio variation will not be of
such magnitude that it will affect con-
tacts. But it can be an important in-
dication that the unit is malfunction-
ing in some area of importance that
will produce interference in the form
of splatter or spurious radiations. The
drop in efficiency is the warning
signal in this case.

Similarly, variations from one unit
to the next of the same type can alert
one to possible circuit problems. |
have been fascinated over the years
with letters and comments from
readers which report significant varia-
tions in r.f. output powers from units
such as the HW-8 and Argonaut. One
recent letter noted that the measured
r.f. output from his HW-8 unit on 21
MHz was only 0.6 watts, 50% below
the 1.2 watts r.f. output | reported
from my unit in a review of the
transceiver. This represents a 3 dB
difference, quite significant in QRPp
and DX work. Likewise, my reported
figures for the Argonaut drew com-
ments similar to the above, but not
quite of the same magnitude of dif-
ference. However, when returned and
peaked for the c.w. portions of the
bands, my old 505 did produce r.f. out-
put about 3 dB greater than available
with the factory alignment! When we
consider variations in units which are
identical copies of a circuit published
in a magazine, variations are
sometimes even greater than 3dB. So,
the point should be clear: One can
measure the actual performance of a
circuit or unit only if he includes r.f.

output in the calculations.

Another area where the use of the
input power standard is senseless is
in regard to QRPp awards and power
multiplier limits in contests such as
the QSO parties sponsored by the
QRP ARC | and the ARRL FD. What
achievment is actually indicated by
the use of the input power standard
as a basis of comparison? Consider
the QRP ARC I's KM/W, or “1000
miles per watt,”” award. Suppose the
KM/W award specifies that KOXXX
worked a distance of 800 miles while
running 300 mW input, for a KM/W of
2666 miles per watt. But, KOXXX's

single stage crystal oscillator rig ex-
hibits an efficiency of only 18%
(typical for this type of circuit) and the
actual r.f. output was around 54
milliwatts. If we measure the achieve-
ment in terms of 54 mW r.f. output,
his KM/W is 14814 miles per watt.
Quite a different achievement! Fur-
ther, what if W2XXX worked the same
distance with the same input power,
except that he was using a three
stage transmitter whose final ex-
hibited a 67% efficiency, producing
an output of 201 milliwatts. Based
upon the input standard, the achieve-
ment is exactly the same—2666
KM/W. But based upon the output
standard, his KM/W is only 3980 vs
KOXXX's 14814! Now, which figure is
more indicative of the achievement
that the KM/W award is supposed to
recognize? Obviously. Clearly, the in-
put power standard masks achieve-
ment and provides false comparative
conclusions. The similar rationale
can be applied to the power multiplier
as measured by input power in con-
tests. W2XXX and KOXXX are in the
same power multiplier class based
upon input power, but W2XXX actual-
ly has about a 5.7 dB advan-
tage—that's a whole S-unit! We're
talking about matching a 155 pounder
against a 210 pounder—some fight. It
appears that only The Milliwatt's
coveted DXCC QRPp and DXCC QRPp
and DXCC Milliwatt awards use out-
put power as a standard and provide
an equal comparison, and more
recently, CQ’s adopted of a QRPp
section into the DX contests uses the
output power standard. Hopefully, the
rest of the amateur world will drag
itself into the twentieth century and
follow suit. The following excerpt
from The Milliwatt (April, 1970) will
add some food for thought regarding
the importance of the few dB that may
be lost through inefficiency and the
like.

Weak Signal Reception at
Threshold Levels—Yardley
Beers, WOJF

In a previous article, WOBE
observes that if one replaces a high
powered signal source with a QRPp
source, the comparative strength of
the received signals seem 1o
decrease more than one expects from
the change in power ratio. W@BE has
attributed this to greater losses:
when one builds a QRPp transmitter,
he is likely to use more lossy com-
ponenets than when he is building a
QRO rig. There is considerable truth
in his observation, but | wish to point
out that there is another more fun-
damental but subtle reason which
may explain some of the effects

which he describes.

When QRPp signals are received,
often the signal-to-noise ratio is low.
Under these conditions, a receiver,
which is linear according to conven-
tional reasoning, can for all practical
purposes become a non-linear device,
and the noise can suppress the
signal. A simplified explanation is as
follows. We first observe the noise,
then we observe the signal-plus-noise
and look for a difference, and this dif-
ference is less than the output which
the signal would produce in the
absence of noise. For example, sup-
pose that the noise produces a detec-
tor output of one volt, and further,
suppose that the signal, in the
absence of the noise, would also pro-
duce an output of one volt. Then,
because there is a random phase rela-
tionship between signal and noise,
the signal-plus-noise output cor-
responds to the sum of their powers,
and not to the sum of their voltages.
And, therefore, the actual detector
output due to signal-plus-noise is the
square root of two voits (1.41) rather
than two volts. The difference bet-
ween the signal-plus-noise output is
then only 0.41 volt which we
recognize as readable signal, and the
signal has in effect been “suppress-
ed” in the ratio of 1:0.41 or about 4 dB
by the presence of the noise. As the
signal is increased however, the ef-
fective signal output increases a) by
the direct increase in signal power
and b) by a reduction of the suppres-
sion ratio. Thus, the receiver is in ef-
fect a non-linear device at the
threshold level. It can be demonstrated
mathematically that near the signal-
to-noise threshold an otherwise linear
receiver becomes a square-law
device. Hence, because receivers
operate in a non-linear manner near
their thresholds, it is important to
eliminate every bit of loss In the
transmitting system.

What a Difference a dB
Makes

WOJF's note makes clear that,
when in a low signal-to-noise ratio
situation, a dB or two will make a
significant difference. An extra 2 dB
can bring a signal up to the readable
level at the receiving end of the path.
QRPp operators often encounter such
situations and realize that just a little
more power output would turn a very
difficult and partially successful at-
tempt at contact into a successful
contact.

In the next installment of the this
article, we'll continue with a descrip-
tion of the construction and applica-
tion of three output power measure-
ment instruments—a wattmeter, an
r.f. probe, and an in-line wattmeter. i
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TH6-DXX
TH3-MK3
Hy-Quad
TH3-Jr.
18HT
14AVQ/WB
18AVT/WB
203

205

208

214

Classic 33
Classic 36
TA-33
TA-36
TA-33 Jr.
TA-40KR

ATB-34
ARX-2
A147-20T
A144-10T7
A144-20T

4BTV
RM-75
RM-75s
G6-144-A

Ham 111

443 N 48th Street
Lincoln, Nebraska 68504
In Nebraska Call (402)466-8402

Antenna
Sale!

Hy-Tower 10-80 Mtr. Vertical

CALL TOLL FREE

HY-GAIN
Super Thunderbird
3ele. 10, 15, 20 Mtr. beam
2 ele. Quad 10, 15, 20 Mtr.
3ele. 10, 15, 20 Mtr. beam

10-40 Mtr. Trap Vertical
10-80 Mtr. Trap Vertical
3 ele. 2 Mtr. beam
5 ele. 2 Mtr. beam
8 ele. 2 Mtr. beam
14 ele. 2 Mtr. beam

3 ele,
b ele.
3 ele.
6 ele.

3 ele.

MOSLEY
10, 15, 20 Mtr.
10, 15, 20 Mtr,
10, 15, 20 Mtr.

10, 15, 20 Mtr.
10, 15, 20 Mtr.

40 Mtr. add on

CUSHCRAFT

4 ele. 10, 15, 20 Mtr. beam
2 Mtr. Ringo Ranger
2 Mtr. Twist

10 ele. Twist 2 Mtr,
20 ele. Twist 2 Mtr.

HUSTLER

10-40 Mtr. Trap Vertical
75 Meter Resonator

75 Meter Super Resonator
6 db. 2 Mtr. Base Colinear

WILSON

$125.00
T2X Tail Twister $225.00

beam
beam
beam
beam

beam

System One 5ele. 10, 15, 20 Mtr. beam
System Two 4 ele. 10, 15, 20 Mtr. beam

CDE ROTORS

West

1072 N. Rancho Drive

CUSHCRAFT
ATB-34
Regular Special
$296.95 $209.95
219.95 169.95
229.95 189.95
144.50 129.95
299.95 239.95
67.00 57.00
97.00 84.95
14.95
16.95
24.95
31.95
232.50 189.95
310.65 249.95
206.50 169.95
335.25 279.95
151.85 129.95
92.25 74,95
259,95 209.95
36.95 32.95
59.95 52.95
39.95 32.95
59.95 b2.95
99.95 82.95
15.50 13.50
30.00 26.50
67.55 0/.95
274,95 239.95
219.95 189.95

Las Vegas, Nevada 89106
In Nevada Call (702)647-3114

Wecarry all major brandsof ham radios
ATDISCOUNT PRICES

master chalg-a

o o R

LIHULE 9 UN HEAUT

H SERVICE CARD

Yaesu — Kenwood — Drake — ICOM— Dentron —
> Ten-Tec— Swan — Tempo — Midland — E.T.O.— Wilson

BANKAMERICARD

—_—
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dateline...

Washington,D.C.

The ins and outs of the Washington scene

Amateurs working for Navy and
Marine Corps must report
contacts with communist
countries

In the January 26, 1979 issue of hr
Report, it was noted that Amateurs
working for the Navy (and the Marine
Corps), who contact Russian Amateurs
or Amateurs in other Communist
countries, must report such contacts
to the Naval Investigative Service. The
requirement Lo report such contacls is

imposed by OPNAV Instruction
5510.1F.
Your Washington correspondent

has obtained a copy of the pertinent
sections of OPNAV Instruction
5510.1F; reproduced below are those
paragraphs which are applicable o
Navy and Marine Corps personnel (ac-
tive and reserve) and to civilian
employees of these services who are
Radio Amateurs:
Paragraph 3-104 Counterintelligence
Briefings
1. All personnel, whether they have
access to classilied information or
nolt, shall be alerted to the nature of
hostile intelligence operations and
the requirement to report suspected
hostile intelligence contacts...A
counterintelligence briefing shall be
given annually to instruct personnel
o report promptly any of the follow-
ing types of information:
a....

e. Attempts by persons living in
communist countries to obtain in-
formation of intelligence value from
personnel by correspondence (in-
cluding “Pen Pal” correspondence),
questionnaires, “ham’ radio activi-
ty. naval cachets (requests to ser-
vice poslal covers), or other forms of
communications.

*8603 Conover Place, Alexandria, VA
22308.

Paragraph 4-202 Contacts with
Citizens of Communist Controlled
Countries
1. Any form of contacl, intentional
or otherwise, with any citizen of a
communist controlled country shall
be reported to the Naval Investiga-
tive Service. The term “contact”
means any form of encounter,
association, or communication with
any citizen of a communist controll-
ed country, including contacts In
person or by radio, telephone or let-
ter, or other forms of communica-
tion for social, official, private or
any other reason. Also included as
reportable contacts are visits to any
embassy, consulate, trade or press
office, or other official establish-
ment of a communist controlled
country, for any reason.

2

J. Contacts and other associations
with citizens of communist controll-
ed countries are not, in themselves,
wrong, against regulations or il-
legal. Such contacts or associa-
tions must, however, be reported to
the Naval Investigative Service im-
mediately after they occur so the
Naval Investigative Service can
establish, to the extent necessary,
all pertinent facts to protect the
Department of the Navy from
hastile intelligence activities. When
contacts occur routinely or with
great frequency, the Naval In-
vestigative Service will advise the
individual as to any future reporting
requirements.

The spirit and intent of OPNAV In-
struction 5510.1F is to identily
unusual or suspicious behavior; that
IS, to identify “questionable contacls™
with personnel in communist coun-
iries. As such, Navy and Marine Corps

a regular feature by
THEODORE J.COHEN N4XX

personnel should be aware of the
counterintelligence responsibilities of
the Naval Investigative Service, and 1o
whom they should report suspiCious
contacts.

Finally, it should be noted that the
other military services are quided by
similar directives, and each has its
own reporting requirements. In addi-
tion, civilians who are not employees
of the Department of Defense should
report any suspicious contacts of an
intelligence nature to the Federal
Bureau of Investigation.

CCIR Study Group 8E begins
preparation of papers

Mr. John J. (Jack) Kelleher (W4ZC),
Convenor of CCIR Study Group 8E in
the United States, recently announced
suggested topics for papers on the
Amateur service (vice the Amateur
Satellite service). The papers are o be
considered during the next “round’ of
the CCIR, and will provide the tech-
nical bases for future, specialized ad-
ministrative conferences which will
follow the 1979 World Administrative
Radio Conference (WARC).

Candidate topics for future work in-
clude:

1. Documentation on the use of
bands above 40 GHz (work must be
done to demonstrate Amateur con-
tributions before advancing technol-
ogy preemplts our options);

2. Standardization (international) of
digital communication formats,
especially those which pertain to auto-
mated means of communications;

3. Enhancement of the Amateur ser-
vice's image, capabilities and needs;

4. Determination of the oplimum
bandwidths and transmission modes
for digital format communications,

5. Development of special pro-
cedural signals in the Amateur service
to tacilitate emergency communica-
tions,
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b. Investigation of advanced modu-
lation methods and their impact on
frequency utilization.

Study Group 8E solicits papers on
these and other topics ol interest.

For more information on Study
Group 8E, and on the work of the
CCIR (a technical arm of the Interna-
tional Telecommunications Union),
contact:

Mr. John J. Kelleher
W4.2C

3717 King Arthur Road
Annandale, Virginia 22003

Britain...Did
WARC?

In a recent comment, THE
ECONOMIST (Business: Science and
Technology; January 27, 1979) noted
that the British public will not be told
of that country's submissions to
Geneve for the WARC until sometime
in the spring. What worries people in
broadcasting and telecommunica-
tions in Britain is that if the home of-
fice has got its priorities wrong, there
will be little time to change them. The
WARC, as you know, will convene for
ten weeks of meetings beginning in
september of this year.

I'he editorial went on to note that
“unlike Britain, the United States has
peen preparing for WARC-/9 as for
the Olympic games. The Federal
Communications Commission's of-
ficial report is already published.”

In short, THE ECONOMIST
recognized what we already knew. . .
namely, that the Federal Communica-
tions Commission (FCC) has
prepared well for the WARC, and that
It deserves plaudits from the Amateur
and Amateur-Satellite services.

it bungle on

FCC drafts new procedures for
notices of violation

Al this writing, according to Mr.
Jeffrey Young, Chief, Investigations
Branch, FCC, the Commission is draft-
INng a new procedure which completely
changes the procedure for i1ssuing
notices of violation. The new form will
use less pre-printed material, and will
put greater emphasis on case parlicu-
lars. Notices of violation will also
serve as notices of apparent liability
(NAL) to monetary forfeiture (that is,
as "fines”). Under the new procedure,
fines will be scaled according 1o the
severity of the violation.

In addition to developing a new pro-
cedure for issuing notices of violation,
the Commission will also give high
priority to resolving the problem of
out-of-band transmissions by unli-
censed operators (e.qg., the HFers who
operate between the 27 MHz, Cilizens
Band and the 28 MHz. Amateur band).
This problem has for some time evad-

ed direct action on the part of the FCC
because the Commission lacked the
authority to fine unlicensed operators.
Now, however, the Commission is able
to take direct action in such matters,
yielding much more equitable treat-
ment of licensed as well as unlicensed
operators who violate the Communica-
tions Act of 1934, as amended.

Need questioned for licensing of
CB operators

Now that the FCC has been given
the right to fine unlicensed operators,
the need to license CB operators has
been questioned. Chairman Ferris
and Commissioner Robert E. Lee, in
particular, have gone on record in
favor of no longer issuing CB
licenses. However, given that the 27
MHz. Citizens Band supports
worldwide propagation, and given the
ITU's requirements for identification,
it would be very difficult, from a
regulatory standpoint, to eliminate
licensing for 27 MHz. operations.

Such is not the case, however, if a
new Citizens Band is created in the
900 MHz. region of the spectrum.
Since propagation is limited to line-
of-sight paths, and since transmitters
could easily be built with automatic
IDers, it is entirely feasible to
eliminate licensing of CB operations
in this band. Whether a new Citizens
Band will be created in the 900 MHz.
region, however, will not be known un-
til after the WARC.

Safety and Special Radio
Services Bureau reorganized,
managers named

As mentioned in a previous col-
umn, the FCC has reorganized the
Safety and Special Radio Services
Bureau into a new bureau which will
be known as the Private Radio
Bureau. The new organization is in-
tended to facilitate the four key
regulatory activities performed by the
staff, and so, the Private Radio
Bureau has separate divisions for
policy formulation, rulemaking, licen-
sing, and compliance.

The Policy Development Division
will be responsible for performing all
long-range planning, and evaluating
policy alternatives for the Commis-
sion. The Rules Division will carry oul
the entire rulemaking process, and
assess the feasibility of various
policy alternatives. The Licensing
Division will perform all authorization
of service activities, including license
application processing. The Com-
pliance Division will develop and
carry out programs (o promote com-
pliance with the rules and good
operating practices. Finally, the Of-
fice of the Bureau Chief will have a

management and administration
staff to help identify potential prob-
lem areas in the bureau’s operations
and to perform routine administrative
functions.

The new Private Radio Bureau man-
agers are listed below, together with
their titles:

Private Radio Bureau
Carlos Roberts
Arlan van Doran

Chief

Deputy Chief

Assistant Chief
for Policy

Assistant Chief
for Management Vacant*

Special Assistant
to the Chief

Vacant*

Gordon Hempton

Rules Division
Chief
Deputy Chief
Mobile and Fixed
Branch Chief
Personal Radio
Branch Chief
Aviation & Marine
Branch Chief

George Petrutsas
Vernon Spring

Donald Precure
John Johnston
Charles Fisher

Compliance Division

Chief Gerald Zuckerman
Deputy Chief Michael Fitch
Enforcement

Branch Chief Mary Fitzgerald
Hearing Branch

Chief Raymond Kowalski
Education Branch

Chief Vacant*

Licensing Division

Chief Richard Everett
Deputy Chief Joseph Brumbaugh
Systems Design

Group Chief Alfred Franz
Land Mobile

Branch Chief Charles Turner
Aviation & Marine

Licensing

Branch Chiel Robert Mickley
Microwave

Branch Chief Thomas Johnson
Gettysburg

Branch Chief Anna Deatrick

Policy Development Division

Chiet Vacant®

Deputy Chief Morgan O'Brien
*The four positions marked “Vacant”
will be filled at a later date,

It Is interesting to note, as an aside,
that all of the division chiefs have
strong administrative and legal
backgrounds.

We wish Carlos Roberts and the
Private Radio Bureau well as they
undertake their new responsibilities.

Your Editor thanks Messrs. Jack
Kelleher, W4ZC, and Steve Jarrett,
K4FJ, ftor their contributions to this

month's column.
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a monthly feature by
JOHN A. ATTAWAY, K4IlIF

News of communications around the world

w ill Dick Spenceley, KV4AA, make
the Guiness Book of World Records?
After a year-end drive on Dec. 30
and 31, which netted 540 QSO'’s, Dick
ended 1978 with a total of 48,100 con-
tacts. This was an average of 131 per
day or one QSO every 11 minutes. His
achievement has been submitted to
Guiness for certification as a new
record by Frank Anzalone, W1WY,
CQ’s Contest Editor. If accepted it
will open up a new challenge for
amateur radio’s super operators.

About 65% of Dick's contacts were
on c.w. and the balance on s.s.b. A
total of 199 countries were worked, of
which only a couple were chased.
Assorted equipment held up nicely as
did the verteran operator's health. At
age 73, he was slowed somewhat by
an attack of the shingles in May 1978,
but otherwise it was full speed ahead
for the entire year.

Dick cites steady calling by Euro-
pean c.w. stations, cooperation by
U.S. s.s.b. stations and contest opera-
tions as major factors contributing to
his record total. KV4AA took part in
almost every contest during the year,
including a few whose sponsor is still
unknown. Otherwise, his contacts,
while short were not of the contest or
DXpedition variety.

The KV4AA odyssey started in 1976
when Dick’s bicentennial call, AJ3AA,
resulted in 35,335 QSO'’s, an average
of 96 per day seeking the elusive one-
time prefix. A goal of 36,500 contacts
was set for 1978, 100 per day. When
King Victor four Able Able passed
this mark on Oct. 19, a new goal of
45,000 was set, only to be passed on
Dec. 14, after which another 3100
were worked.

Obviously, certain factors are
necessary to achieve such a total.
One should have a fairly rare call and
plenty of time, which will limit most
amateurs. However, KV4AA was not
on the air continuously as he works
daily until 1 PM, and was seldom in
the shack after 7 PM except during

*P.0. Box 205, Winter Haven, FL
J3880

the latter part of the year. In addition,
stations contacted 2 or more times on
the same day were counted only once
unless the band and mode were dif-
ferent. In going for a high total, Dick
found that a QSO with a WB4 was just
as satisfying as a VU2. His 3-year total
now stands at 115,280 contacts, and
he says it couldn’'t have been done
satisfactorily without the help of
WABAHF and other YASME hams
who handled the KV4AA QSLing
chores.

Guest Column - DXing in Canada -
by VE3CXL

Following the success of last year’s
columns on DXing from Europe by
PA@TO and DXing from Japan by
K7JA, this month's feature is an arti-
cle by John Gilbert, VE3CXL, on DX-
ing in Canada. While Canada is a
close neighbor, DXing conditions in
the far north can be quite different
from what we are accustomed to here
in W/K land. We think you will find
John's article to be quite interesting.

John Gilbert, VESCXL returned to
DXing a few years ago after being
away from the hobby for several years

Worm's eye view of VE2GK's 4 over 4
20 meter antenna, Ottawa, Ont. Canada.

attending to studies and raising a
family. Previously he had been an
avid contester and DXer as VE3BOH
and VESOW where he gave out many
a Zone 2 contact in the 50's. He has
WAZ, DXCC, CW DXCC and is within
sight of 5§ Band DXCC. John has
operated from every Canadian pro-
vince, several states, including
Hawaii and from 8J3ITU in Japan. His
current passion is Grey Line DXing on
80 meters where he is hoping for a
miraculous opening to Asia. Take it
away, John!

The huge area of Canada, 3.8
million square miles, leads to vastly
different DX conditions across the
country. In the Eastern provinces, VO
and VE1, DX hunting has an almost
European quality about it. Those of
us further West look with envy, for ex-
ample, at the exotic Ul8's and UL7's
that VE1ZZ manages to pull through
on the low end of 80 meters. Condi-
tions in the heavily populated
Quebec-Windsor corridor, by contrast
are not too much different from those
experienced in the neighboring states
South of the border. Further West, in
VE7 land, one is more likely to find
logs heavily spiced with Asia,
Oceania and the Pacific while in the
far North, the VE8's share conditions
more akin to those faced by the UAQs
in Siberia than those of their fellow
VEs to the South. Yet, even with the
apparent variety in conditions, Cana-
dian DXers have a great deal in com-
mon.

In years gone by, Canadian DXing
was a somewhat fragmented activity,
in part because of the large distances
separating those with the DX bug.
However, some 14 years ago all of
that changed with the formation of
the Canadian DX Association (Canad-
X) which is administered by the
Toronto DX Club. Canad-X now
boasts a membership of greater than
five hundred and has many members
from outside of Canada. It issues a
monthly bulletin, Long Skip, provides
an outgoing QSL service to its
members and has sponsored or
donated equipment to a number of
DXpeditions. The Association pro-
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vides several incentives to DXing.

It has, for example, generated a
competitive spirit with an annual DX
Ladder showing the relative progress
of DXers over the years. Leading DX-
ers, as well as beginners, find a
listing on the “ladder” with, in 1977,
VE3WT leading the pack with 312
confirmed countries in the Mixed
category and VE3QA leading with 313
confirmed on Phone. (Deleted coun-
tries do not count in these listings).
The competitive spirit has also been
fanned by the annual Can-Am Con-
test, held in late Summer.

Although not primarily a DX
oriented organization, the Canadian
Amateur Radio Federation has also
helped to encourage interest in DX
communications both by their outgo-
ing QSL Bureau and by the “Cana-
wards”. The basic “Canaward” is a
certificate for confirming two-way
contact with all Canadian provinces
and territories. The award is granted
separately for each band, with a
special plague being awarded for
confirmed two-way contacts on each
of five separate bands.

Canadian amateurs have been for-
tunate in the allocation of the radio
frequency spectrum. Not only do we
have access to the same Phone
bands as our friends to the South, but
we also have access to most of the
DX Phone bands. The most notable
exception to this is the 40 meter band
where our Phone allocation is iden-
tical to that in the United States,
meaning that we have to transmit
above 7150 and work split frequency
to contact that elusive DX below 7100
kKHz. There is no doubt that there are
great advantages to being able to
work in the DX Phone bands, not the
least of which is being able to com-
pete in the relatively smaller DX
pileups rather than in the many
layered pileups in the U.S. Phone
Bands.

it Is, however, not an unmixed
blessing. A great many DX stations,
often including the DXpeditions, do
not differentiate between VEs and
Ws. Not only do they not want to be
called by VEs in the DX phone band
(and often say so) but frequently their
beams are pointed away from North
America when the DX station is
operating in the DX portion of the
band, placing the VE at a distinct
disadvantage. The net result is that
the serious DXer, one with a score of
200 or more countries often finds it to
his advantage to move up and com-
pete in the U.S. bands to snag that
rare one.

In addition to our phone advan-
tages, there is also an advantage in
our c.w. privileges. Newcomers to the
hobby can, as soon as they are licens-
ed, have immediate access to all of
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Hal Parsons, VE3QA, is Canada’s top
Phone DXer. He is also an avid sport’s
car buff.

the c.w. bands. We have basically on-
ly two classes of H.F. License,
Amateur Class, which grants c.w.
privileges and Advanced Amateur
Class which permits both phone and
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c.w. In addition, a special arrange-
ment whereby amateurs can operate
phone on 28 MHz after only six months
of c.w. operation has done much to
give a budding DXer the incentive 1o
go for the Advanced license.

As if to offset the advantages of
our frequency allocations, we are fac-
ed with a particularly frustrating
situation in our attempts to access
DX nets or to be included in a DXers
“List”. The problem is simply that the
net control or list taker is usually in
the U.S. and organizes his calling
schedule according to American call
areas. A W0 or W6, for example, tak-
ing a list for the third call area,
naturally points his beam at
Maryland, Delaware and Penn-
sylvania. The third Canadian call
area, VE3, is well off to the side of the
beam, and those without large beams
or high power do not often make it on
the list. The situation is even worse
for VE4's, 5's and 6’s who are likely to
find themselves trying to catch the at-
tention of a Master of Ceremonies
whose beam is pointed at the U.S.
4th, 5th, or 6th call areas - often 180
degrees away from the VE.

There are some nets however
where the problem is not so serious,

*--;g

Standing left to right are Lioyd, W6KG, and Iris, W6QL, Colvin at their Jamaican
station W6QL/6Y5. Seated are Lloyd Alberga, 6Y5LA, and his wife Juanita.
6Y5LA is President of the Jamaica Amateur Radio Association. The Colvins
made 10,000 QSO’s with amateurs in 129 countries during their stay in
Jamaica. They also made 6,000 contacts with 123 countries from Costa Rica
and 9,000 contacts with 126 countries from Grand Cayman. At their home QTH
Lioyd and Iris have a file of over 250,000 QSLs which have resulted from
500,000 QSO’s made during their travels to 134 different countries. They are
members of the CQ DX Hall of Fame.
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VEZNV.

primarily because the “M.C." does
not use the list method exclusively.
Bill, W7PHO has a special place in
the hearts of eastern VEs, not only

because he is able to arrange a QSO |
with the most difficult areas to work |

from eastern Canada, but also |

because of his almost uncanny abili-
ty to hear the weakest signals and to
give everyone a chance. The other
favorite net for Canadians is the
Caribbean Net where Allan, 8P6AH

has been most sympathetic to VE sta- i

tions, despite the fact that his net is
aimed at linking the Caribbean and
the Pacific. The list method, inciden-
tally, has waned in popularity in
Canada, although nobody seems to
have many suggestions for dealing
with the ever growing number of peo-
ple who want to work the rare DX sta-
tion. There is a growing feeling that
the list problem poses a threat to DX-
ing as bad, if not worse, than the
crisis which faced the hobby some
years ago with the "green stamp” re-
guirement for a QSL card.

Like DXers the world over, Cana-
dians enjoy being DX as much as they
do chasing it. Many Canadians have
been on the DX end of a pile-up, with

Thuji Yonten, ASITY (on right) receiv-
ing a remote VFO for the Amateur Sta-
tion at Thimphu, Bhutan from the
Southeastern DX Club President,

Stew Woodward, K4SMX. “Yonten" is .

Bhutan’'s Director of Wireless Com-
munications and was one of his coun-
try’s delegates to the U.N. in 1978.
Stew will be remembered for
Kingman Reef and Palmyra DX'pedi-
tions and the most recent 1S1DX,
Spratly Island DX’pedition. (photo via
Jack, W2LZX)

perhaps the best known being Dr.
George Collins, VE3FXT (ex-VE1PV)
whose activity from such exotic calls
as A2CAZ, VE3FXT/S8/3D6, 7P8BE,
7Q7PV, 9G1HE and 9J2PV has
become a legend in Canada. To these
earlier exploits, George added H5FXT
(Bophuthatswana) in 1978 and has
also activited S8FXT in Transkei.
Another well known area of Canadian
DX activity has been as a result of the
United Nations Peace Keeping. The
recent activity began in late 1972 with
VE3AII/SU followed by a host of
others including VE3BWK/4U which
counts as YK. More recently stations
such as VE3HYU/SU (1977) and VE7C-
QX/ISU (1978) continue to provide
many with a rare QSO with Egypt.
Over the years the Caribbean has
been an attractive area for vacation-
ing Canadian amateurs, but in recent
years there has been as great an in-
terest in two “‘countries” closer to
home. Late in 1975, Jack, VE3GMT,
Truus, VE3IAA, Mort VE3MJ and Mar-
tin, VE3AMR carried out two DXpedi-
tions.! The first, VX9A was to Sable
Island and the second, VYQA was to
St. Paul Island. These unique DXpedi-

1. “Sable Saga" by Truus Rosenthal,
VE3IAA, in The Ontario Amateur
Vol. 11, Issue 2, 1976. P. 5. and
“XJ3ZZ/1, St. Paul Isl” by Yuri
Blanarovich, VE3BMV, in The
Oggﬂn Amateur, Vol. 11, Issue 4,
1 .

tions (the first time that one letter
calls had ever been permitted in
Canada) resulted in two new coun-
tries appearing on the DX lists. Sable
Island is located in the Atlantic, some
100 miles Southeast of Nova Scotia.
Once known to sailors as the
“graveyard of the Atlantic”, it is the
site of 500 shipwrecks. Over the years
there has been some regular activity
from Sable, such as VE1AST in 1973
and more recently VE1BFV in 1977.
Unfortunately, it is next to impossible
to obtain permission to operate from
the island as a visitor, so activity is
normally limited to those on duty or
hams assigned to the weather sta-
tion. The second “country”, St. Paul
Island, is located at 47°14N, 60°08W,
off Cape Breton Island, Nova Scotia.
Since the original 1975 DXpedition,
there have.been two others. The first
in May, 1976 when VE3BMV, VE3BBH,
VE3DU and VE3KZ made 4300 con-
tacts from XJ3ZZ/1. The second was
the May, 1978 activity by VE1Al,
VE1AIH, VE1AJP, VE1AMC and
VE1MX from VYOCA.

From the point of view of the Work-
ed All Zones awards (and the CQ
World Wide Contests) Canada has
another rare area, Zone 2. This covers
a large part of the Northwest Ter-
ritories (VES8), Labrador (VO2), and
part of Northern Quebec (VE2). Zone 2
is not easy to activate, not only
because of its inhospitable climate;
but also because of the very high cost
of travel and accommodation in the
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North. There has, however been con-
tinuous activity from the zone over
the years. There was even a DXpedi-
tion in 1977 when VE1Al, VE1MX and
VO2AM piled up an excellent score in
the CQ WW CW Contest from
VO2EPA (CK2EPA). The problem with
Zone 2, particularly in VES8 land, is the
uncertainty of the propagation condi-
tions. The constant chance of auroral
disturbances, which are very
prevalent in the far North makes it
very hazardous to plan DX operations.
As far as DX contests are concerned,
one may be able to achieve a very high
score or just as likely to have to face
the disappointment of no score at all
when the bands become subject to a
radio “blackout”. Nothing is quite as
frustrating as listening to 40 hours of
the hissing of an auroral storm in the
knowledge that under more favorable
conditions one would be handling
masses of stations all seeking that
elusive Zone 2 multiplier!

The auroral problem, irritating
though it can be, is offset by an ad-
vantage which is shared by Cana-

The WPX Program

Mixed
718. . .FeDCOQ 724, . . K4FYM
719...FGDHB 7125. . .NAVA
720. . . JATKJW 728. . .SP5GOR
721...K3DH 727...SPPDF
722. . . JATHMZ 728. . . YUZATW
723. . . YUINZW

S.S.B.
1134, . . EAJKW 1138, . . DOK2WU
1135. . . WB2RLK/NVE1 1139, . .SPOPDF
1136. . . GWA3SLA 1140. . . WB3HAZ
1137 . . . WA4ANQG 1141. . . YUZRTW

C.W.
1797. . . JABPWN 1804 . . WBSUWF
1788. . .YU1EC 1805. .. DM2FWL
1799. . .VE2BP 1806. . .DM2FBL
1800. . .W3JR/m 1B0O7...SPTAW
1801, . . JH3aXCL 1808. . . HBY9BCY
1802. ., . OK3KJF 1809. . . YU2RTW
1803. . . WB2FFY
PNX
137. .. WBz2LQl 142. . WD4DJC
138. . . KABBAV 143. . . WDOGPC
130. . WNTUMU 144, . . VK4ANEN
140. . . WB3KRY 145. . WD4AMXR
141. . .'WB7TUVB 146. . 'WDIHWW
VPX
158. . .DM-2652/M 158, . . DM- 7729/
Endorsements

Mixad: 400 FEDHB, K3DH, JATHMZ, K&FYM, SPSGOR,
SPOPDF. 500 AFSM, JATKJW, YUTNZW. 550 WA4QMQ,
N4VA, OE1KJW. 650 FEDCO, WALOMQ. 750 KOGM,
WONO. B0O W2KE. 850 PY40D, 1000 YU10DS, KQJN
YU2RTW. 1050  SPOAL 1'00 18JX. 1300 KSUR
1400 K2VV.

SSB: 300 GWSLA, WAANGG, WB3HAZ 400 EAIKW,
SPIPDE. 500 YU2RTW. 550 WB2RLK/VEY. 600
PY40D. 800 YU10DS. 900 IBSF. 1050 WB2NYM.

CW: 300 JABPWN, YUTEC, WRJR/m, JHIXCU, OK3KJF,
WR2FFY. WBS5UWF, DM2FWL. SP7TAW, VE2BP. 350
HB9BCY. 400 DMZFBL 500 OEIKJW, SPEFER,
YUZRTW. 600 VE7CNE, KBUQN. 700 KOWA. 750
YUTODS, PY40D, ZL1AGO. 800 KTABV. 1000 K2VV,
K5UR, OK3JW.

10 meters: KQJN, OK11Q,

15 meters: KBJN, OK11Q.

20 meters: DM2FBL

40 meters: DJBWD.

80 meters: SPSGOR.

B N ivi, DASPUIE: DMarBe BrsaoR.
E.f“fﬁ;,,- OE1KJW.
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dians far to the South. This is the fact
that the winter months give us very
long nights and even weeks of total
darkness in the far north, with the
result that the 40 meter and lower
bands are open to DX for long periods
of time. This advantage can be par-
ticularly exploited on 80 meters by
Grey Line DXing, an art which has
been well described by John
Devoldere, ON4AUN and CQ's Assis-
tant DX Editor Rod Linkous, W70OM.?
Even as far south as Ottawa, Greylin-
ing can be very interesting. For exam-
ple, as the sun starts to descend early
in December, January and February,
the Europeans start to break through
on 80 as early as 1630 local time.
When the sun starts to rise in Europe,
around midnight to 0200 Canadian
time, there is often a strong path to
Europe (shared with many others on
the American continent who are also

Receiving his hard-earned “Bermuda
100 Club” Award is John Bazley,
G3HCT (Right). The award was
presented on behalf of the Radio
Society of Bermuda by Allan David-
son, VP9AD. This is only the fifth
such award to be presented and the
first outside of North America. It is
awarded on submission of confirma-
tions for 100 or more contacts with
Bermuda Amateur Stations.

in darkness). Then again in the early
morning hours, a DX path to Australia
and New Zealand often appears. Rod
Linkous points out in his article that
one only becomes interested in the
phenomena when chasing those last
elusive 80 meter contacts for 5 Band
DXCC, but perhaps with the recent
announcement of the 5 Band WAZ
award more Canadians will become
interested in exploiting this natural
advantage and put our longer nights
{0 good use.

A somewhat mixed blessing to the

2. Navigating to 80 Meter DX, CQ, Jan
1978. Rod Linkous, W70OM. 80
Meter DXing, by John Devoldere,
ONA4UN, Communications
Technology, Inc., Greenville, N.H.,
1977.

The WAZ Prnéra'm
Single Band WAZ

20 Meter Phone
206. . WTYEM
207 . . . YETJY
208. . . WAAPYF
208, . _EP2LI
15 Meter C.W.
9 .. YUZRTW
10.. . JFICOE
20 Meter C.W.
70.. . 13HDH
71.. .VETAVC
All Band WAZ
S.S.B.
1599, _JAUYS 16805. . 1T FNX
1600. . K7JXA 1606 . . . KB6BMX
1601. . Wa3YFV 1607 . . WBESNG
1602. . . I8RFD 1608. . W2YTO
1603. . WEMFC 1609. . WB3HAZ
1604 . . .N3RL 1610. . _K40PR
C.W./Phone Mixed
4485 . . JATHMZ 4479 . . W4BD
4466, . .SMECYL 4480_ . _WBBUIA
4467 .. . YU1DZ 4481. . WEMJP
4468. . WSIPA 4482 . . _AB1U
4469 . . JAI1SGU £483 . .VE&IU
4470. . . JAZDTE 4484 . . 'WeCO
4471. . .WSLFK 4485 . . . GIHCV
4472. . .N4RR 44B86_ . . WBEYLI
4473 . . .JGTHND 4487 _ _1TANF
4474 . . 'WBSSLY 4488 . . .VE2YM
4475. . WAZFIJ 4489 _FS5NW
4476. . . WBOSNG 4490. . . FEPM
4477 . . WADM 4491 _ . _NSFW
4478. . . KTNG 4492 . JAT1PMN
All Phone
548, . NTSW
549 . _EATIR
550. . . W2IZ5

The complete rules for WAZ are found in the May 1976
issue of Magazine application blanks and reprints ol
the rules may be obtained by sending a sell rassed
slamped envelope, to the WAZ ME.I"IﬁEf Leo Haijsman
1044 S.E. 43 Street, Cape Coral, Florida . Ap-
E:Lnunts forwarding QSL cards direct to the Q5L

anager should Include sufficient postage for the safe
return of the QSL cards. Please note that effective
January 1, 1979, the processing fee for CQ DX cer-
titicates was raised to $2.00.

Canadian DXer has been the use of
special prefixes. Since the introduc-
tion of the special 3B and 3C prefixes
in 1967, Canada's Centennial Year,
the Department of Communications
(which licenses and regulates Cana-
dian amateurs) has been most
cooperative in granting special calls.
In 1976, to commemorate the XXl
Olympiad the prefixes XJ and XN
were activated followed by CY (CK for
VO stations) to celebrate the Queen
Elizabeth Silver Jubilee in 1977 and
CG calls in 1978 to commemorate the
Commonwealth Games. Special calls
have also been granted for special
events and anniversaries such as the
VB calls on the occasion of the 60th
anniversary of the Canadian National
Institute for the Blind, the CJ calls in
1977 commemorating the arrival of
the first Japanese immigrants to
Canada and the VF calls com-
memorating the 25th anniversary of
the Stratford Shakespearean Festival.
The year 1978 saw a continuation of
the special prefix trend with VC7 used
by VE7's to celebrate the bicentennial
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VE3IPR has installed a Wilson beam
and a Henry linear and plans to go all
out for DX awards. Mr Sklepkowcyz
was first licensed in 1977 and worked
most of his first 200 using a ground
plane antenna.

of Captain Cook’s Vancouver Island
explorations and, from July 1st to
December 31st, CF and CY calls were
used by members of the armed forces
(active and reserve or former) to com-
memorate 75 years of Canadian Arm-
ed Forces communications.

Many diehards have stuck with
their VE or VO prefixes through the
years, but others have managed to
use the unusual prefixes to increase
their DX scores. For the lowly VES3, a
special call can give a bit of an edge
in a DX pile-up (the DX station
responds out of curiosity), and the
special events have done much to
stimulate activity on the h.f. bands. In
particular, prefixes have provided an
extra boost for VE's in certain con-
tests such as CQ WPX festivities. The
recent North American record for
multi-multi in the 1978 WPX Contest
by VC7/WJ, The Fraser Valley DX
Club, second worldwide only to
UK9AAN, is the latest example. The
same contest netted CG3BMYV the top
single band score on 21 MHz, CGIXE
the high score on 7 MHz and VE3BBN
the high score on “Top Band"'.

Many Canadians have made their

Dick Spenceley, KV4AA, completed
48,100 contacts during 1978. This is
believed to be a world high and has
been submitted to the Guiness Book
of World Records. KV4AA is a

member of the CQ DX Hall of Fame.
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mark on DXing in other ways. Several
are among the leaders in the DXCC
Honor Roll with (March, 1978) VE2ZNV
(352) and VES5RU (343) topping the
Mixed and VE3QA (346) and VE3MR
(333) the Phone listings for Canada.

VE3QA, although retired con-
tinues to be well known for his activi-
ty on the DX Advisory Committee and
for his work with the Canadian Radio
Technical Planning Board. He also,
on occasion, gives a most entertain-
ing and informative talk on DXing.
Not content with just amateur radio
as a hobby, Hal is also well known in
the sports car field and both he and
his wife made the front pages of the
Ottawa Citizen last year with their
sports cars (complete with the VE3-
QA call letter license plates).

Canada is also fortunate, as in
other countries, in having a very effi-
cient incoming QSL bureau system
staffed by many unpaid volunteers
who help us all keep the financing of
QSLing within reason.

Finally, we also have our technical
leaders in DXing, particularly in the
antenna field where several remote
antenna projects are now underway.
Gerry King, VE3GK is very active in
the field and has already established
an enviable reputation with his
classic four-over-four 20 meter anten-
na. This antenna is a landmark both
on the air and in the City of Ottawa
and Gerry has provided copies of his
findings to many interested DXers.?
Gerry’'s contributions to ham radio
have extended will beyond antennas.
In the past seven years over 400

3. The 20 Meter Gain Game, Gerry
King, VE3GK. Presented to the
Radio Society of Ontario 1975

Convention, Ottawa, Ontario.

would-be amateurs have graduated
from his Amateur Radio courses, and
many an active Canadian DXer first
caught the bug from being exposed to
Gerry’s enthusiasm for our hobby.

Here and There

New CQ DX Committeeman - Art
Westneat, W1AM, has moved away
from the Southern New England DX
Club area and has resigned from the
CQ DX Awards Advisory Committee.
We thank Art for his past services,
and are pleased to announce that his
slot on the committee has been filled
by veteran DXer George Hitz, W1DA.
George was first licensed in 1955 as
KN4GPlI and has held the calls
W1DAL and G5BFH. He holds 40
meter c.w. Single Band WAZ # 2 (first
in north america), c.w. DXCC # 2 and
has a DXCC score of 310 confirmed.
He is QSL Manager for PYORO and
PWOPP.

Do You Remember??? - Barry, VK5BS,
would like to confirm some very old
contacts. Can you direct him to
KJ6AP, QSO’ed Feb. 7, 1951; VP5AY
for Sept. 4, 1949; PK6VK worked Sept.
13, 1950 or PK2ZZ for March 6, 1950. If
so, please write Barry directly to 18
Cornish St., Glenelg North, S.A., 5045
Australia.

Beata Island, Dominican Republic
-The DXpedition to Beata made 3,000
contacts with 53 countries during 52
hours of operation. The Dominican
Republic has issued a special com-
memorative stamp. QSL to Box 2191,
Santo Domingo, D.R.

Isle of Man - The Warrington and
District Amateur Radio Society is
organizing a charity DXpedition to the
Isle of Man during the period July 1 -4,
1979 using the call GT4CDA. The ob-
jective is to raise funds for mentally
handicapped children through spon-
sored QSL lists and OSL distribution.
To our knowledge, this is the first DX-
pedition organized for charitable pur-
poses. It is quite serious and an audit
will be available Jan. 1, 1980 for doub-
ting Thomas's. Further information

can be obtained from Jeff Maynard,
G4EJA.

The Liverpool and District Amateur
Radio Society also has an Isle of Man
DXpedition scheduled for June 29
-July 8, 1979 to celebrate 1,000 years
of the island’s parliament, Tynwald.
QSL to G4AGHS.

Stefan Luckhaus, DF7FH, advises
that his group will also be QRV from
the Isle of Man during July, 1979 and
hopes to make several thousand con-
tacts using the calls GT5CGV
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(DL7FH), GT5AVQ (DK5FJ), GTSMIR
(DC1FP) and GT5CID (DJ3BG).

The GT prefix will be very busy this 2
summer. . =

Largest Local DX Club? - With over
400 members, the Western
Washington DX Club in Seattle may
be the world’s largest local DX club.
Do you know of one larger?

GET TO
THE TOP
FAST!

QSL Information

The following wish to volunteer
their services as QSL Manager for any

interested DX station: Harry, W6TPC; ANGE
Dean, WAOTKJ and Bill WB7BFK. :g:j;{..%%gl Puﬂl WORK
A helpful QSL Manager listing is ON YOUR ANTENNA AND
published under the title QSL Report
NEVER LEAVE THE GROUND!

by the QSL Management Association
in Japan. For complete details con-
tact the editor, Hiromichi Kat-

surashima. JHIHWN, 5-2236-33 Iriya, Rohn manufactures towers that

ABXB - Via K1DRN

ATXAH - To DJ9ZB

A35RB c/o Box B44,
Nuku'Alofa, Tonga,
South Pacific

101, Taipei, Talwan
DA2QE - clo Robert L.
Chilcote, Box 14, APO

FKBCR - c/io W7TOK

FMTWO - Via JH3XCU

FWBAC - To FEBWX

FWOTT - clo A4Z4ATT,
P.O. Box 22572, Tal
Avlv, |sraal

GT4A4CDA - P.O, Box 59,
Isle of Man, United

HHZEL - To K6KII
HR1LP : cio K1RAW
JWIWT - Via LAOWT
KA1IW - To KBDYZ
KATMI - clo WTIGXU
KAINC - (Minami Tor-
Ishima) - Via K4JEX
KC6GF - Box 419, Pon-
ape, E. Carolines
96941
KCE6MJ - To W7PHO
KH3AA - (Johnston
Island) - Box 68, APO
San Francisco, CA
96305
KHEJHJ/IKH4A - cio KMEBI
KHEXX - To WEHNK
KMBFC - Via KS50A
KP4AMI/Desecheo - To
Northern California DX
Foundation, Box T17,
Oakland, CA 94604
KX6BU - clo Box 444
APDO San Francisco,
CA 96555

LU3ZY - Via LU2CN

PJSCG - To WATAHO

SBFXT - clo VE3DPD

STOHF - Via GAGFI

T20 (-ex-VRBO) - Box
3429, Wellington, New
Zealand

T2ZT - To WSRBO

TF3CW cio K1RAH

Zama-city, Kanagawa, Japan.

TIZAZ - Via W4ZD (ex-
WACKB. WEBCKB,
KaVW, ZF1VW), Box
1083, Lake Placid. FL
33852

1979) - Via WOSH, Box
73, Des Maoines, |A
50301

ibeu, Tarawa, Gilbert
Islands
VR1BD - c/o WSRBO
VR3IAH - Via WB4PRU
VRETC (April 19, 1979)
- To WOPAH
VU4ARC clo VU2TS
WBSLBJ/4DE - Via KTLAY

71328

XT2AV - clo VE2ATS or
VE2DFR

YITBGD - P.O. Box 5864,
Baghdad, Irag

YJBKW - Via K6KII

ZKZAB - To NGEG

ZL1BIQ/K cio D.H. Pratt,
Haoul Island, New
Zealand

3D2BH - Via Box 735
Sua, Fiji

JDEAF - To KBKI|

JVBAA - cio ISBLYN

3Y1DQ - Via LASDQ

JYIVC - To LASNM

4NOD - clo YU2CQ

SNZAKY - Via WaBUW

SW1AU - To WEKNH

SW1AX - clo KHELW

601FG - Via 1I8DUD

BR1X - To VEJIXE

SA1IVU - clo DL1VU

9J2B0O - Via WBORD

OMBHG - To Horace
Grey, Box 2242,
Kuching., Sarawak,
Barmnmeao

SN1TMM - cio Edward
Blaszczyk, NTEB (ex-
W3IKVQ), 12802 Sun
Valley Dr., Sun City, AZ
85351

SVITE - Via WABITKJ

73, John, K4llF

are designed and engineered
to do specific jobs and that is
why we have the FOLD-OVER
TOWER...designed for the
amateur. When you need to
“get at” your antenna just turn

you work completely on the
ground for antenna and rotator

New York, NY 09742 vQ9JJ - To W5RU installation and servicing. This RS L
FBBXU - Via F6FLZ VQSMR - N5GW P! T ﬁ e
FBSXV - To FSVU VR1AE - Box 239, Biken- eliminates the hazard of climb v :

ing the tower and trying to
work at heights that could
mean serious injury in a fall.
So use the tower that reduces
the risks of physical danger
to an absolute minimum...the

Like other Rohn big communi-
cation towers, they're hot dip
galvanized after fabrication to
provide a maintenance free,
long lived and attractive instal-
lation. Rohn towers are known
and used throughout the world
...for almost a quarter cen-
tury...in most every type of
operation. You'll be in good
company. Why not check with
your distributor today?

Unarco-Rohn

Division of Unarco industries, IncC
P.0. Bax 2000, Peoria, lilinocis 61801

Do not attempt to raise antenna or
antenna support near power lines —
You can be KILLED.

f;d..'l,[":,.: ,-r;] — >

A51PN - Via N.H. Prad- TI2ZBEV - To W4ZD e "e ':':;
han, Headquarlers VK9XW - clo VKBRU the handle and there it is. Rohn s T i
Royal Bhutan VKIPK - Via VK3OT L L L - .-
Wl.:rﬂh&sa. Thimpu, VOBONT - To VO1HP fold-over towers offer unbeat Ay ,%' = .
Bhutan VP1RX - clo WASME able safety. These towers let i e %
BV2B - To Tim Chen, Box VP2ZMBH (February, EA T Lo
fatt
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Kingdom WH2ABB - To Tom ;
HSCOA & HSFXT - Via Gates, ABSG, RL 1, ‘s X 4
VE3DPD Box 288, Deville, LA Rohn “fold-over™ o T FmE
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Awards

News of certificate and award collecting

T he “Story of the Month™ for June,
as told by Manny is:

Manuel B. Greco, K2LFG
All Counties #204, 11-21-78

“l was licensed in 1955 and ran
QRP power on c.w. and because of
the low power, decided to look for
counties, instead of countries. This
was long before | had heard of the
USA-CA Program. When | did learn
about the Award, | beame a member
of the CW County Hunter Net and
worked the first thousand counties
on c.w. Then | became corrupted (hi)
when someone sold me a s.s.b. rig
and | quickly discovered that phone is
where the action is.

| never ran high power or any other
antenna beside a long wire, but with
the help of many many relay stations,
my Award started to fill up: April '68
USA-CA-500, August '72 1000,
December 1500, May '73 2000,

*P.0. Box 73, Rochelle Park, N.J. 07662
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Nikola Tesla Award

February '74 2500, April '77 3000 and
November 1978 the whole ball of wax!

Met some good people in person
and spoke to many good people on
the Net. Blessed be the harried net
control stations and my gratitude to
the mobiles, who despite gas shor-
tages and sometimes chaotic band

Fine set-up of equipment at DL1QT. Feb. 1979

a monthly feature by

A. EDWARD HOPPER, W2GT

conditions, were still out there on the
county lines.

| began the chase with a S-38C
receiver and AT-1 transmitter and
made the last one with a Swan 270,
The last county was given to me by
Fred, WSFS who detoured “slightly”
to finish up my last two counties in
the last two states. The net controls
were Karl, WABMAR and Arnie,
KADCJ, two fine gentlemen who have
always been there to help the County
Hunters.

The electric bill has been paid from
my pay checks as a |letter carrier. And
my son, Michael (age 14) has been
there to see me log the contacts and
then tell his peers with their CB
radios that his father also has a radio.

It has been fun, if frustrating, hi.
What is the next goal? | have been
known to use the phonetics Looking
For Girls, so who is to say | can't find
a YL QSO in each of the 3075 Coun-
ties for the second go-round?".

Awards Issued

Fred Seifert, W5FS (exW9EFX,
WOETK, WBWWA, W2RVU, W5QJO,
K6CCD, W4JTV, W5MHQ) waited until
he had them all to receive USA.-
CA-500 through 3000 endorsed all
SSB, all 14, all mobiles, and all coun-
ties, Mixed.

Chuck Secrest, AD8W (ex WABASY)
added to his collection, USA-CA-2500
and 3000 endorsed all 2XSSB, all
mobiles, and all counties, Mixed.

George Readman, WB6VRR also
waited until he had them all to catch
USA-CA-500 through 3000 endorsed
all SSB, all 20, all mobiles, and all
counties, Mixed.

Lyn Welliver, WB4RVW applied for
USA-CA-2500 and USA-CA-3000.

Jack Johnson, WD9AXF gained
USA-CA-3000.

Harold DeVoe, KL7MF who had
received USA-CA-500-#1K back in
1961 acquired USA-CA-1500 through
USA-CA-3000.

George Challenger, K6GC (ex
WOHTM, WS5HTM/KP6, VR3P) was
issued USA-CA-500 through USA.-
CA-2500.

BO « CQ + June, 1979




Jim Roberts, WBOMIX picked up
USA-CA-2500.

Bruce Roberts, WBY9AAJ obtained
USA-CA-2500 endorsed all SSB.

Dan Broadbooks, WASWIF won USA-
CA-1500, 2000 and 2500 endorsed all
2XCW.

John Kroll, KS8LJG (exWAS8TDY)
qualified for USA-CA-2500.

Douglas Hall, WA4UNS claimed USA.-
CA-500 through 2500, endorsed all
SSB.

Bob Robertson, N5QQ (exWAS5TPO)
collected USA-CA-2500.

Dave Bishop, WB9QNX gained
USA-CA-2500.

Bert Pinto, CT1QZ was sent USA-
CA-2000, endorsed all SSB (#4 to Por-
tugal).

Ruel Samuels, 6Y5RS won USA-
CA-500 and 1000 endorsed all SSB, all
20; and USA-CA-1500 endorsed all
ooB: and USA-CA-2000. #1 Award to
Jamaica.

Harry Daley, VE1AIG added to his
collection, USA-CA-1500 endorsed all
SSB, all 20.

Special Honor Roll
All Counties

#215 Fred F. Seifert, W5FS 2-12.79
#216 Charles S. Secrest, ADBW 2-20-79
#217 George S. Readman, WB6VRR 3-3-79

Martin Luther, VK4VU had me send
him USA-CA-1000 endorsed all SSB,
#1 to Australia. He wants to thank his
QSL manager, Bob, WB5HGS. Martin
manages to get into the 14336 Net,
but it is often 3AM his time and it is
not unusual to find him rather sleepy
-Hi!

Dave Christensen, WA9WGJ asked
for USA-CA-1000 endorsed all SSB.

Arthur Labahn, WBOGRN worked
hard for his USA-CA-500 and 1000 en-
dorsed mobile to mobiles, all SSB,
and all QRPp.

Maurice Mead, W9FBC added USA-
CA-1000.

Lars Berg, SMOCCM was happy to
get USA-CA-500 endorsed all A-1.

Mark Stidam, WD9FPQ collected
USA-CA-500.

Alvaro Robledo, EA20P wanted to
be #1 for Spain and made #1 with the
unusual endorsement of all c.w., all
fixed stations, all 50 states. Of
course, a Mixed 500 went to Inaki,
EAZ2IA and one all c.w. went to San-
tos, EA4CR.

Awards

CQ Awards & Custodians: As | con-
tinue to get requests for this data, |
repeat.

Worked All Zones (WAZ): Leo Hai-
jsman, W4KA, 1044 Southwest 43rd
Street, Cape Coral, Florida 33904.
(Cost is now $2.00)

DL1QT USA-
CA-500-#42, Dec. 1961

Helmut Baumert,

Prefix Awards: WPX, VPX, WPNX:
Robert Huntington, K6XP, 5014 Min-
dora Drive, Torrance, California
90505.

CQ DX Awards: Rod Linkous, W70OM,
2632 47/th Avenue S.W., Seattle,
Washington 98136.

United States of America Counties
Award: USA-CA: Ed. Hopper, W2GT,
P.O. Box 73, Rochelle Park, N.J.
07662.

Note: For full details on these CQ
Awards, send s.a.s.e. to the Custo-
dian.

Jefferson Davis Monument Award:
Sponsored by the Pennyroyal
Amateur Radio Society, in memory of
Jefferson Davis, the only President of
the Confederacy. President Davis
was born June 3, 1808. This award
may be obtained by working any ten
(10) Kentucky Amateurs during the
year or by working any Pennyroyal
ARS member during the special QSO
period 0001Z to 2359Z June 3, 1979. At
this time, the Pennyroyal ARS will be
operating portable from The Jeffer-
son Davis Memorial Park. Frequen-
cies to be used are: Novice - 3.740,
21.140, 28.140. General - 3.970, 7.270,

14.310, 21.370, 28.610. Send the re-

quired QSL or QSLs and $2.00 to:
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Islands of the World DX Award

P.A.R.S., Box 1077, Hopkinsville, Ken-
tucky 42240.

Thanks to Billy Loyd, WD4HCC for
this information.
Silver Jubilee Award: To celebrate 25
years of the Queen’s reign, from June
4 to June 12, 1977, English Amateurs
used prefix GE. To obtain this
beautiful award, check your logs for
that period in 1977, you must have
worked GE3VGG and 24 other GE sta-
tions, and you must apply before the
end of 1979. Send full log data and
21.00 or 4 IRCs to John Harvey,
G8B8KLO, 38 Bodenham Road, North-
field, Birmingham B31 5DS, England.
The proper name of the award is
Bromsgrove Silver Jubilee Award.
This data via telephone from GB8KLO.
Nikola Tesla Award: This award
iIssued by the Gospic Amateur Radio
Club, YU2EAB to commemorate the
birth of Nickola Tesla, the world

USA-CA Honor Roll

3000 2000 1000
WB4RVW 238 K5GC M8  K5GC 521
W5FS 239 WASWIF 350 VK4VU 522
ADBW 240 W5FS 351  WSFS 523
WDOAXF 241 WASUNS 352 WASWGJ 524
KLTMF 242 CT1QZ 353 WB@GRN 525
WBEVRR 243 KL7VMF 354 WA4UNS 526

2500 6YSRS 355 2 WOFBC 527
K5GC 297 WBGVRR 356 6YSRS 528
WBIMIX 298 1500 WBEVAR 529
WEBIAAJ 209 KEGC 401 200
WB4RVW 300 WASWIF 402 KSGC 132}
WASWIF 301 W5FS 403 W5SFS 1322
W5FS 302 WALUNS 404  WBOGRN 1323
ADaw 303 VEIAIG 405 SMICCM 1324
KBLJG 304 KL7MF 406 WDIFPQ 1325
WALUNS 305 BYSRS 407 WALUNG 1326
NSQO 306 WBEVRR 408 Po337
WBOONX 307 6YSRS 1328
KL7MF 308 WBEVRH 1329
WBGVAR 309

renowned inventor and visionary of
present day technology who was born
in Gospic. To obtain this award you
must work special station YUONT for
5 points, plus any other Gospic sta-
tion for one point. Six points are re-
quired. There are no band or mode
restrictions. YUONT will operate from
July 7 to July 17 from the house
where Nickola Tesla was born. Some
other stations to look for in Gospic
are: YU2CET, 2CGE, 2CGF, 2CGG,
2CPJ, 2CUD, 2EAB, 2RWI, 2RWY and
2VE. Send full log data and 5 IRCs or
$2.00 to: YU2EAB, Box 55, 48000
Gospic, Yugoslavia. Additional
stickers are awarded each vyear.
Thanks to Alex, VE7CNE ex-operator
from YU2AKL.

Worked All South East: This WASE
Award is sponsored by the Southeast
Amateur Radio Club of Cleveland,
Ohio. Requirements are: Work at
least three members of the club on
any band below six meters. Members
of the club will be on 14.300 every
Wednesday evening starting at 0130
UTC and on 28.700 at 0130 UTC each
Sunday evening. Send self addressed
stamped envelope along with the call

| sign of, and date of QSO with at least

June, 1979  CQ =+ 81
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Jefferson Davis Monument Award

three club members to: WASE clo
WDBKIS, 2196 South Overlook Road,
Cleveland Heights, Ohio 44106.
Islands of the World DX Award: Spon-
sored by Amateurs residing on
Whidbey Island, Washington. All
amateurs and SWLs throughout the
world are elgible. Special band and
mode endorsements are available.
Applicants must have QSL confirma-
tions with:

(1) 50 Islands of the World, in-
cluding Whidbey Island.

(2) 100 Islands of the Workd, in-
cluding Whidbey Island.

(3) 150 Islands of the World, in-
cluding Whidbey Island.

(4) 162 Islands of the World, in-
cluding Whidbey Island.

Not all islands are qualified contacts
for this award. Applicants will find it
necessary to have a special Island
Listing and a copy of the IDX Award
Program rules. Both may be obtained
by enclosing a large business size
SASE to: Bill Gosney, WB7BFK, 2665
N. 1250 East, Whidbey Island, Qak
Harbor, Washington 98277 USA.

Foreign inquiries must include 5
|IRCs.

As an added incentive, a Special IDX
Wall Plague will be awarded to the
first recorded applicant to obtain the
maximum number of 162 Island con-
firmed. There is a fine DX Profile in
Bill, WB7BFK, page 10 March 1979 73.
This award is not to be confused with
Islands-On The-Air Award by Geoff
Watts, 62 Belmore Road, Norwich
NR7 OPU, England. 73, Ed., W2GT

STEP UP TO TELREX

WITH A
TELREX “BALUN” FED—“INVERTED-VEE"” KIT
THE IDEAL HI-PERFORMANCE
INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREQUENCY

MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM

/// Telrex “Monarch™ (Trapped) 1.V, Kit

Duo-Band / 4 KWP LV. Kit $62.50
Post Paid Continental U.S,

Optimum, full-size doublet performance, independent of ground conditions!
“Balanced-Pattern”’, low radiation angle, high signal to noise, and signal

to interferance ratio!

Minimal support costs, (existing tower, house, tree).

A technician can resonate a Telrex “Inverted-Vee" to frequency within the hour!
Minimal S/W/R is possible if installed and resonated to frequency as directed!
Pattern primarily low-angle, Omni-directional, approx. 6 DB null at ends!

Costly, lossy, antenna tuners not required!

Complete simplified installation and resonating to frequency instructions supplied
with each kit.

- - Ilr COMMUMCATION
For technical data and prices on complete SYITEMS
Telrex line, write for c-lﬂ’rﬂﬂ PL7 “‘*- SINCE 1321 reL—
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Worked All South East Award

Two Great New Circuit Values From:

DIGITREX

ELECTRONICS COMPANY

PA-19 Wideband Preamplifier

@ 2 to 200 MHZ Bandwidth(-3dB Points)
® 19 dB Gain!
@ 50 Ohms Input & Output Impedance
* ©® Tiny PC Board Size(7/8’’ x 1-5/8"")
=2 ® Absolutely No Tuning Required
® Extremely Stable
® Draws only 20MA@12VDC

@ Great Way to Increase Sensitivity

only % 6 9 5 of Receivers, Counters, etc.
L

® Fully Assembled and Tested
+50 Shipping/Handling @ Instructions Provided, Full Warranty

¥ PS-600 600 MHZ Prescaler

® Provides-10 and =100 TTL Level Output
® 75 MV RMS Input Sensitivity

@ Built in 5 Volt Regulator allows
: use at 8-12 VDC@90-110 MA.
only ® Tiny PC Board Size (1-% " x 1-3/8"")

® Fully Assembled and Tested
. 1 8 195 @ Instructions Provided, Full Warranty
+50 Shipping/Handling ® Uses 11C90 DC and 74196 IC’s.

4412 Fernlee Royal Oak, Michigan 48073
COD Orders Accepted 7am-10pm Phone 313-651-9247
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The present sunspot cycle con-
tinues to zoom upwards, bringing
with it a corresponding improvement
in propagation conditions on the
shortwave bands.

The Swiss Federal Observatory, the
world’s official keeper of sunspot
records, reports a monthly mean num-
ber ot 138 for February, 1979. Daily
activity ranged from a low of 88 on
February 25th to a high of 171, which
was recorded on the 21sti.

This results in a 12-month running
smoothed number of 104 centered on
August, 1978. A sunspot cycle's prog-
ress is measured by the magnitude of
smoothed sunspot number. A smoothed
number in the range of 150 is forecast
for this month, as the present cycle
reached a degree of intensity only
rarely surpassed in the more than 200
years that sunspot records have been
kept.

The following are the official
smoothed sunspot numbers reported
to date for Cycle 21. The experts con-
tinue to disagree whether the new cycle
began during March or June, 1976.

June Forecast

The exceptionally high level of
solar activity expected during June
should produce some pleasant sur-
prises on the shortwave bands, par-
ticularly on 70, 15 and 20 meters.

*11307 Clara St., Silver Spring,
MD 20902.

Propagation

The science of predicting radio conditions

LAST MINUTE FORECAST
Day-io-Day Condilions Expected for June 1579

Expected Signal Quality

Fropagationindex . _...... (4) (3 ) (1

Above Normal: 3, 28, 30 A A B 8-C

High Normmai: 1-2, 45, 7 A B C cCD

17, 19, 24.25

Low Normal: 6,87, 1213, AB B8C CO ©DE

16. 18, 23, 27

Below Normal- 11, 1415, 20 CE DE E E

22, 26

Disturbed: 7 CE DE E E

Where expecled signal quality s:

A—Excellent opening. exceptionally strong, steady signals

greater than 59 + 30 dB.

8—Good opening, moderately strong signals varying be-
tween S8 and S8+ 30 dB, with little fading or noise.

C—Fair opening, signals between moderately strong and
weak, varying between 53 and 59, with some fading and
naise.

D—Poor opening, with weak signals varying between S1
and 53, and with considerable lading and noisa.

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 guality associaled with the band
opening for and day of the month. For example, an open

_ing shown in the charts wilh & propagation index of 3 will
be good (B} on June 1st, and 2nd; excellent {A) on the
third; good (B) on the 4th and 5th, fair to. good (B-C) on
the 6th, etc. Subscribe 1o bi-weekly MAIL-A-PROP, P.O.
Box 1714, Silver Spring, MD 20902,

Although normally dead for DX dur-
ing the summer months, expect con-
siderable DX on the 70 meter band
this June, and throughout the sum-
mer months of 1979. True, there will

-, Sun 21

- Smoothed Sunspot Numbers
Month 1976 1877 1978

‘Jan. — 17 61
Feb. - 18 65
March 12 20 70
April 13 22 77
May 13 24 83
June 12 26 89
July 13 29 97
Aug. 14 33 104
Sept. 14 39
Oct. 14 46
Nov. 14 52

15 57

be fewer east-west openings than
took place during the winter and spring
months, but there should be plenty of
good openings to more southerly and
tropical areas. DX conditions are ex-
pected to be best during the late
afternoon, and the band should re-
main open until shortly after sun-
down.

Look for some nice surprises on 715
meters. Expect the band to open for
DX shortly after sunrise, and to re-
main open well into the evening
| hours. This should be the best DX
band during the hours of daylight,

a monthly feature by
GEORGE JACOBS, W3ASK

with openings possible to just about
all areas of the world. Peak condi-
tions should occur during the late
afternoon hours, and to many parts of
the world expect the band to remain
open to Midnight! It's been a long
time since 75 meters has been a
nighttime DX band, but expect it to be
this June, and during the summer
months as well.

What's the surprise on 20 meters?
Well, while this band is often thought
as the daytime DX band, this June it
will provide the best in nighttime DX.
While the band will open for DX shortly
after sunrise, conditions are ex-
pected to be spotty until the late
afternoon. Then, like a switch being
thrown on, the band should come o
life, with signal levels becoming
louder and louder as sundown ap-
proaches. Expect conditions to peak
an hour or two after sundown, and to
remain excellent to most parts of the
world to Midnight, and beyond. From
sundown to well past Midnight you
are likely to hear DX signals on 20
meters like you haven't heard in nearly
20 years!

Fewer hours of darkness and an ex-
pected sharp seasonal Increase In
static levels will mask any improve-
ment on 40, 80 and 760 meter DX pro-
pagation conditions. Yet, some ex-
cellent openings can be expected this
month on 40 meters to many parts of
the world during the hours of
darkness. The band won't sound as
good as it did during the spring months,
but signals will often be exceptionally
strong. DX openings to many areas of
the world are forecast for 80 meters
this June, during the hours of dark-
ness, but signals will often be weak
and noisy. Not much DX is expected
on 160 meters until the fall, but an oc-
casional opening may be possible
during the hours of darkness, with
chances best just before sunrise on
the eastern terminal of a path.

Expect plenty of short-skip open-
ings on the shortwave bands this

June, 1979 =« CQ =+« 83




DON'T KEEP
A GOOD ANTENNA DOWN

. ..put it up instead. Install the
World-Record Breaking antenna that won
WETYP the QRP ARC 1,000,000 miles/

watt award,
THE JOYSTICK VFA

(Variable freq. ant) gives low angle, omni-
directional, harmonic free radiation on all
bands 160 thru 10 {(+ MARS and receive
on all BC & SW).

1000’s of glowing reports in our files of
the VFA in use, often in poor QTH and/or
under QRP, contests, etc.

SYSTEM ‘A’ $84.00
250W P.E.P. &/0r Receiving only

SYSTEM ‘J’ $110.00
500W P.E.P. &/or Improved Q Faclor Receive

Air mail cost included (Each system 3
sections easily assembled to make unit
7'6" long. Matching ATU). Not only will
you save space but you get better value
per $ if buying direct UK manuf. Rush
your Mastercharge, Visa, Bankamericard,
or check, or ask for brochure:-

PARTRIDGE (CQ)

ELECTRONICS LTD

G3CED Broadstairs, Kent, England

Tel: 0843 62535 G3VFa
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month. For distances less than 250
miles, try 40 and 80 meters during the
day and 80 and 760 meters at night.
For openings between 250 and 750
miles, 40 meters should be best dur-
ing the day, with 20 meters a close
second. Try 80 meters at night, with
40 meters a second choice. Twenty
meters should be best for daytime
openings between 750 and 1300
miles, with 40 meters best at night,
backed up by 80 meters. Between
distances of 1300 and 2300 miles, use
20 meters during th day, with 75 as a
second choice, with 40 meters ex-
pected to be best for this distance
range at night. Frequent short-skip
openings, resulting from an expected
seasonal Increase in sporadic-E
ionization, should also be possible on
10 and 15 meters, over distances
ranging between approximately 450
and 1300 miles. As its name implies,
sporadic-E ionization can occur at
any time, but it is usually most
prevalent between 10 a.m. and 2 p.m.
and again between 6 and 10 p.m.,
local daylight time.

This month's CQ Propagation
Charts contain DX predictions for the
period June 15 through August 15,
1979. Short-skip Charts for June, for
openings between 50 and 2300 miles,
and from Hawaii and Alaska, ap-
peared in last month's column.

V.h.f. lonospheric Openings

Sporadic-E ionization is also ex-

pected to result in some fairly fre-

guent 6 meter short-skip openings
over a range from 1000 to 1400 miles.
During intense and widespread
sporadic-E ionization, two-hop open-

ings well beyond 1300 miles may also |

be possible at times. An occasional
sporadic-E opening on 2 meters can
occur, particularly when ionization is

very intense, over distances between | open:

approximately 1200 and 1400 miles.
Two minor meteor showers are ex-
pected during June, the Herculids

and Scorpiids. They may produce | o

enough meteor ionization between |

June 3 and 5 to permit some meteor-
type openings on the v.h.f. bands.
There is usually a seasonal decline
in T.E. propagation during the sum-
mer months, but some 6 meter open-
ings may still be possible during

June. T.E. openings must cross the |

geomagnetic equator at or near a

right angle, and the best time for such ij' '.?
openings is between 8 and 11 p.m,, | ®
local daylight time. Conditions favor |

openings deep into South America
from the Central American and Carib-
bean areas in this hemisphere, as

well as from the southern tier states | e

in the USA. Openings can, however,
extend at times into more northern
states as well. Similar north-south

T.E. openings are posible in other
areas of the world.

Propagation Handbook

There are still available a very
limited number of The Shortwave Pro-
pagation Handbook personally signed
by the authors, George Jacobs,
W3ASK and T.J. Cohen, N4XX. This
book explains the many facets of
shortwave propagation in simple
language, and it is full of do-it-
yourself data for predicting propaga-
tion openings to all areas of the world
on the shortwave bands, as well as
forecasting day-to-day conditions.
The book is a first of its kind for the
radio amateur, shortwave listener,
and all others who make use of the
shortwave radio spectrum. Per-
sonalized copies can be obtained
directly from the authors by sending
$7.50 (postpaid) to:

MAIL-A-PROP
P.O. Box 1714
Silver Spring, MD. 20902

When ordering for delivery outside
the USA, please remit $8.50 in US
funds for surface deliver, $10 for air-
mail delivery.

June 15—August 15, 1979
Time Zone: EDT
EASTERN USA TO:

10

15

20

40/80

| Meters Meters | Melers | Meters
Western 16-18 (1) 08-09 (1) | 09-15 1; 20-21 (1
& Central 09-12 (2) | 15-16 (2) | 21-22 (2
Europe 12-15 (1) | 16-18 (3) | 22-23
Ko 1718 |80 | 2261 0
18-19 2} 03-05 iZ] 0203 (2)
19-21 (1) | 05-07 (3) ﬂE—ﬂdP
0708 (2) | 21-22 1}'
22.23 (2)*
23-00 El'
2
o102 (1)*
MNarthemn 15-17 (1) ‘f1-15’1} 09-15 (1) | 21-22 (1)
Europe & 15-18 (2) | 15-17 (2) | 22-23 (2)
Eurnlgaan 18-19 (1) :;:;g ‘3 gﬂlg?{ﬁ;
22-01 (3) | 01.02 (1)
0103 (2) | 22-01 (1)*
03-06 (1)
06-09 (2)
Eastern 1618 (1) | 1113 (1) | 1216 (1) | 2022 (1)
Mediter- 1317 2) | 1618 (2) | 2200 (2)
ranean & 17-18 (3) | 18-20 (3) | 00-01 (1)
Middie 18-19 (4) | 20-00 (4) | 22.00 (1)*
- 258 a8
21-22 (1) M%
08-09 (1)
Western 11-13 (N 10-12 (1) | *4-16 (1) | 20-22 (1)
Alrica 15-17 (1) 12-15 {2} | 1617 (2) | 22-00 (2)
1719 2) 15-17 (3) | 17-18 (3) | 00-02 (1)
19-21 (1) | 17-23 (4) | 1803 (4) | 22-00 (1}*
2303 3) m%
0405 1) | 0507 (1)
Eastemn 17-19 (1) L0912 (1) | 14-16 (1) | 2100 (1)
& Central 12-14 16-18 (2)
Africa 14-17 {3) | 18-20 (3)
17-19 (&) | 2000 (4)
2273 (2) | 0203 (2
2300 {1) | 03-05 (1)
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Southerfi| 103341} — 1 BB3G 1) | 200 (1) | ad-22 (1) Western | 10-12 (1) | 10-12 (1) | 14-15(1) | 2000 (1) | Central & [NIL 0708 (1) | 13-15 (1) | 20-22 (1)
Africa 10-11 (2} | 01-03 (3) | 22-00 (2) Africa 15-16 (1) 12-15 (2) | 15-16 {2} | 22-00 (1)" MNorthern 13-14 En 15-19 (2)
11-12 (3} | 03-05 (2) | 00-02 (1) 16-18 (2) | 15-17 (3) | 16-18 (3} Europe & 14-16 (2) | 19-00 (3)
12-13 (4) | 05-08 (1) | 23-01 (1) 18-20 (1) 17-21 (4) | 18-00 {4) European 16-17 (1) | 00-01 (2)
13-14 (3) | 14-15 (1) 21-00 (3) | 00-02 (3) USSR 01-06 (1)
14-15(2) | 15-16 (2} 00-02 (2) | 02-04 (2) 06-08 (2)
éﬂgﬂ’; 13-:3 ES{ 1203 (1) | 04-08 (1) 08-10:{1)
19-20 (1) Eastern & | 16-18 (1) 10-14 (1) | 1517 (1) | 21-23 (1) Eastern NIL 0709 (1) | 13-16 (1) | 20-21 (1)
Central 14-16 (2) | 17-18 (2) Mediter- 11-15 (1) | 16-20 (2)
Central & | NIL 09-10 (1) | 17-20 (1) | 19-21 (1) Africa 16-17 (3) | 18-19 (3) ranean & 1517 (2) | 20-22 {3)
South 10-12 (2) | 20-23 (2) | 04-06 (1) 17-18 (4) | 19-22 (4) Middie 17-18 (1) | 22-00 (2)
Asia 1213 (1) | 23-03 (1) 18-19 (3) | 22-00 (3) East 22-00 (1) | 00-02 (1)
:;-ég E; Eg% ﬁ; 19-20 (2) | 00-02 (2) 06-08 (1)
22-23 (1) 2= G| Ve Western -14 (1 07-11 (1) | 1315 (1) | 20-22 (1)
Southern | 02912 (1) | 08-10 (1) | 23-00 (1) | 21-22 (1) & Central | 14-16 (2) 1113 (2) | 1517 (2)
Southeast | NIL 1014 (1) | 08-07 (1) | 04-06 (1) Africa 10-11 (2) | 00-02 (3) | 22-00 (2) Africa 18-18 (1) 13-17 (3) | 17-19 (3)
Asia 14-16 (2) | 07-09 (2) 11-12 (4) | 02-04 (2) | 00-01 (1) 17-19 (2) | 19-22 (4)
16-19 (1) | 09-11 (1) 12-13 (3) | 04-06 (1) | 22-00 (1)* 19-21 {1) | 22-00 (3)
19-21 (2) | 16-19 (1) 13-14 (2) | 12-14 (1) 00-04 (2)
21-22 (1) Eg; ﬁ; 14-55{1: 14-15 (2) 04-08 (1)
23-02 (2 il 151?{3} Eastern MIL 09-14 (1) | 1517 (1) | NIL
(2) 17-18 (2 ,
o Faiad e
Far East | NIL 09-10 (1) | 08-07 (2) | 04-06 (1) Central & | NIL 09-11 (1) | 17-19.(1) | 19-21 (1) 17-18 (2) | 22-00 (2)
10-12 (2) | 07-09 (3) South Asta 11-12 (2) | 19-22 (2) | 05-07 (1) 18-19 (1) | 0002 (1)
En i B Ak
20-22 {1) | 18-21 (1) 18-21 EEII 06-08 :‘;-3;; Enplhern (19-12 {1) 08-10 (1) | 14-15 (1) | 20-23 (1)
21-23 (2) 21-23 (1) | 08-09 {2) Africa 10-11 (2) | 1517 (2)
23-02 )3) 09-10 (1) 11-12/(3) | 17-18 (1)
(2-04 (2) 12-14 (2) | 22-23 (1)
04-06 (1) Southeast | NIL 10-11 (1) | 07-09 (2) | 03-05 (1) 14-15 (1) | 23.00 (2)
Asia 11-14 (2) | 09-11 (1) 00-02 (3)
South 16-18 (1) 09-11 (1) | 18-20 (1) | 01-03 (1) 14-19 (1) | 16-18 (1) 02-03 (2)
Pacific 18-20 (2) 14-16 (1) | 20-23 (2) | 03-05 (2) 19-22 (2) | 18-20 (2) 03-06 (1)
& New 20-22 (1) 16-18 (2) | 23-01 (3) | 05-06 (3) 22.00 (1) | 20-23 (1) N6-08 (2)
Zealand 18-19 (3) | 01-04 (4) | 06-07 (2) 23-00 (2) 08-10 (1)
19-21 (4) | 04-05 (3) | O7-08 (1) 10-01 (3) ;
21-22 (3) | 05-06 (2) | 04-06 (1)* M-02 (2) Central HIL 08-10 (1) | 0507 (2) | 0507 (1)
22-00 (2) | 06-09 (3) \J2-03 (1) & South 10-12 (2) | 07-09 (3) | 19-20 (1)
00-01 (1) | 09-10 (2) ; Asia 12-14 (1) | 09-10 (2
2l Fartast [NIL 0230|0028 | 242 ) recio KAt
[ . 15)-
Australasia | 18-19 (1) 10-12 (1) | 21-23 (1) | 03-04 (1) 17-19 (1) | 09-10 (2) | 06-07 (1) 23-23 E!;
19-21 (2) 17-18 (1) | 23-01 (2) | 04-06 (2) 19-20 (2} | 10-12 (1) | 04-06 (1)" :
21-22 (1) 18-20 (2) | 01-03 (3) | 06-07 (1) 20-22 (3) | 20-22 (1) Southeast | 11-15 (1) 08-09 (1) | 23-01 (1) [ 0307 (1)
20-22 (3) | 03-05 (4) | 04-06 (1)* 22.23 (2) | 22-00 (2) Asia 09-11 (3) | 01-03 (2)
22-23 (2) | 05-07 (2) 23-01 (1) | 00-03 (3) 11-13 (2) | 03-05 (3)
23-00 (1) | 07-09 (3) 03-04 (2) 13-16 (1) | 05-07 (2)
el it sr b
1618 (1 pouth ey amiey | iesa | o) 0082 (1) 1114 1
I G- : 10-
Caribbean, | 09-13 (1) 08-09 (2) | 06-07 (3) | 19-20 (1) L New 18-19 (3) 18-20 (3) | 23-02 {4) | 0305 {3) Far East 1416 (1) 0910 (1) | 1921 (1) [ 21-02 (1)
Central 13-15(2) | 09-12 (4) | 07-10 (4) | 20-21 (2) Zealand 19-20 (2) | 20-22 (4) | 02-05 (3} | 0507 (2) 10-12 (2) | 21-23 (2) | 02-03 (2)
America & | 15-16 (3) 12-14 (3) | 10-11 {3) | 21-23 (3) 20-21 (1) 22.23(3) | 05-07 (2) | 07-08 (1) 1215 (1) | 23-01 (3) | 0305 (3)
Northern | 16-18 (4) | 14-21 (4) | 11-15 (2) | 23-03 {4) 23-00 (2) | 07-09 (4) | 0104 (1)* 15-17 (2) | 01-04 (4) |05-06 (2)
Countries | 18-19(3) |21-01(3) [ 15-17 (3) | 03-04 (3) 00-01 (1) | 09-10 (3) | 04-06 (2)* 17-19 (3) | 04-06 (3) | 06-07 (1)
of South | 19-20 (2) | 01-03 (2) | 17-03 (4) | 04-05 (2) 10-11 (2) | 06-07 (1)* 19-21 (2) | 06-07 (2) |03-05 (1)
America 20-21 (1) 03-08 (1) | 03-05 (3) | 05-06 (1) 11-13 (1) 21-23 (1) | 0709 (3)
05-06 (2) | 22-23 (1)* ; 09-11 (2)
giackys | usnanna {16110 (L1018 () hezeu A B ) 11-14 (1)
04-05 (1)* ; ; : :
() 18-19 (3) 17-19 (1) | 01-04 (4} | 07-08 (1) South 12-14 (1) 11-13(1) [ 1719 (1) | 22-:23 (1)
Peru, 10-14 (1) | O7-08 (1) | 10-16 (1) | 20-21 (1) 19-20 (2) 19-20 (2) | 04-05 (3) | 03-06 (1)* Pacific 14-16 (2) 13-15(2) | 19-21 (2) |23-01 (2)
Bolivia, 14-16 (2) | 08-11(2) | 16-18 (2) | 21-22 (2) 20-21 (1) | 20-21 (4) | 05-07 (2) & New 16-18 (3) 15-18 (3) | 21-03 (4) | 01-06 (3)
Paraguay, | 16-17 (3) 11-15 (1) | 18-19 (3) | 22-02 (3) 21:22 (3) | 07-09 (4) Zealand 18-20 (4) 18-21 (4) | 03-05 (3) | 06-07 (2)
Brazil, 17-18 (4) | 15-16 (2) | 19-02 (4) | 02-04 (2) 22-23 (2) | 09-11 (2) 20-21 (2) | 2122 (3) | 0507 (2) [07-08 (1)
e [ B |50 508 | %80 Rl R ] ek A s
Argentina | 19-:21 (2) 17- - - s : '3- - 2- :
&Eruguay 2122 (1) | 2301 (3) | 07-09 (3) Caribbean | 10-12 (1) | 08-09 (2} | 03-05 {2) | 19-20 (1) 11-13 (1) | 05-06 (1)
01-02 (2) | 09-10 (2) Central 12-14 (2) 09-10 (3) | 05-07 (3) | 20-21 (3) : > =
02-03 (1) America & | 14-15(3) | 10-12 (4) | 07-00 (4] | 21-23 (4) Australasia | 14-17 (1) | 07-09.(1) | 20-22 (1) | 22-00 (1)
MNarthern | 15-17 (4) 12-14 (3) | 09-11 (3) | 23-00 (3) 17-19 (2) 13-17 (1) | £2-00 {2} |00-01 {2)
McMurdo | 15-17 (1) 16-18 (1) | 17-19 (1) | 02-05 (1) Countries | 17-18 (3) 14-19 (4) | 11-15 (2) | 00-03 (2) 19-21 (3) 17-19 (2) | 00-05 (4) | 01-05 (3)
Sound, 18-21 (2) | 19:22 (2) of South | 18-19 (2) 19-23 (3) | 15-17 (3) | 03-05 (3) 21-22 (2) 19-22 (3) | 0507 (3) | 05-06 (2)
Antarctica 21-22 (1) | 22-03 (3) America 19-20 (1) | 2301 (2) | 17-01 (4) | 05-06 (1) 22-23 (1) | 22-00 (4) | 07-09 () | 06-08 (1)
03-05 (2) 01-08 (1) | 01-03 (3) | 20-22 (1)* 00-01 (3) | 09-10 (2) | 01-04 (1)
(506 (1) 22.04 (2)* 01-02 (2) | 10-13 (1)
o709 (1) 04-05 (1}* 02-03 (1) ;g:%ﬁ;
Peru, 09-13 (1) a7-08 (1) | 10-15 (1) | 20-21 (1) :
Bolivia, 13-15(2) | 08-10(2) 15-1; :g] 21-22 (2) Eartlhbnlaan i:?-];g%} ﬁg'?g Eg; ﬁl;% éﬁ; H{
: . Paraguay, | 15-16 (3) 10-14 (1) | 17-18 (3) | 22-02 (3) entra - ] ) 1 %
Time Zones: CE’!T & MDT Brazﬁ. 16-18 (4) 14-15 (2) | 18-01 (4) | 02-03 (2) America & | 12-14 (3] 10-12 (4) | 15-17 (3) | 22-00 (3)
(24-Hour Time) Chile,  [1819(3) |1516(3)|01-03 (3)[ 03:05(1) | Northern |14-16(4) |12-14(3) | 17:01 (4) | 00-03 (2)
. Argentina | 19-20 (2) 16-22 (4) | 03-07 (2) | 2003 (1)* Countries | 16-17 (3) 14-19 {4) | 01-04 (3) | 03-04 (3)
CENTRAL USA. TO: & Uruguay | 20-21 (1) 22-00 (3) | 07-09 (3) of South 17-18 {2) 19-21 (3) | D4-05 (2) | 04-05 (2)
00-01 (2) | 09-10 (2) America 18-19 (1) 21-00 (2) | 05-06 (3) | 05-06 (1)
01-02 (1) 00-08 (1) | 06-08 (4) gégg E;
10 15 20 40/80 : i
Meters Meters Meters  Meters gﬁ:‘gﬁmﬂ 1841 131? E;{ ;;ég EH 02-06 (1) 03-04 (1)
Western & | NIL 11-15 (1) | 05-08 (2)] 20-23 (1) Antarctica 17-18.(3) | 22-02 (3) Peru, 09-12 (1) 06-07 (1) | 09-15 (1) | 20-21 (1)
Southern 15-17 (2) | 08-15 (1)} 23-01 (2) 18-19 (2) | 02-04 (2) Bolivia, 12-15 (2) 07-09 (2) | 1517 (2) | 2100 (2)
Europe & 17-18 (3) | 16-17 (2)| 01-02 (1) 19-21 (1) | 04-07 (1) Paraguay. | 15-16 (3) 0913 (1) | 17-18 (3) | 00-02 (1)
MNorth 18-19 (2) | 17-18 (3)| 22-00 (1)° 07-09 (2) Brazil, 16-18 (4) 13-15 (2) | 18-01 (4) | 02-03 (3)
Africa 19-20 (1) | 18-22 (4) 09-10 (1) Chile, 18-19 (3) 15-16 {3) | 01-03 (3) | 03-04 (2)
23.01 (1) | 22-02 (3) : Argentina | 19-20 (2) 16-23 (4) | 03-06 (2) | 04-05 (1)
02:03 (2) & Uruguay | 20-21 (1) 23-00 (3) | 06-08 (3) |02-04 (1)°
03-05 (1) 00-01 (2) | 08-09 {2)
1=
Nocthem | NIl R S 515 McMurdo | 17-19 (1) ?d?g ::; 16-18 (1) |00-23 (1)
& Central 15- - i i 2 i cMurdo | 17- - - 23 |
Europe & 17-18 (1) | 09-15 (1)) 23-00 (1} Time Zone PDT {24 HD!..II' T"“E} Sound, 16-17 (2) | 18-19 (2) | 2301 (2)
European 1518 (23| 21-22 (1) WESTERN USA TO: Antarctica 17-19 (3) | 19-02 (3) |01-04 (1)
USSH 18-19 (3) 19-21 (2) | 02-04 (2) | 04-06 (2)
19.21 (4) 2122 (1) r:m-gg {;_; 06-07 (1)
bl 10 15 20 40/80 06-08 (2)
{ Ug?g ':?F 3123 1) Meters Meters Meters Meters 08-10 (1)
; 1517 (1 11-16 (1) | 13- 5 :
E,ﬁ:f[g:. Sl 16-17 Eg} 16-18 EEJI A Western & | NIL 08-09 (1) | 23-01 (3) | 20-23 (1)
ranean & 17-19 (3) | 18-20 (3) Southern 09-11 (2) | 01-06 (1)
Middle 19:20 (2) | 20-22 (4) Eumpe & 1;:;{53 ES'?E [Fi‘;
East 20-21 (1) | 22-23 (3) arth 1718 [13 1416 [-2 * Indicates best time for eighty meter openings. Open-
EJ-Dg 1?} Alrica 21.93 H 1621 'f3; ings on 160 meters are also likely to occur during
3?3 ‘-1' 21-23 (2) those times when 80 meter openings are shown with
09.(1) a propagation index of (2), or higher.
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Contest Calendar

News/views of on-the-air competition

KHGXX was inadvertently

omitted from the
World Top Scores block listing in the
‘78 WPX-SSB Results, Dec, 78, CQ.
The score, 305,080 was 2nd World
High for 3.5 MHz. consequently
KHB6XX was not listed in the All-Time
Records, Feb, 79, CQ, although he is
the current Oceania, 3.5 MHz record
holder. So sorry about this Randall -
we promise to do better.

As if | didn’t have enough to do, |
got saddled with another contest, the
Stamford VHF Party on April 1si.

Fortunately it was a small affair |

and scoring the logs was a simple
matter.

The final results show NO winners,
all the scores were identical, ZERO
points.

However there were several dis-
qualifications.

K2EEK was disqualified for
multiplier infractions, claiming a 62
size shoe. Not those canal boats you
are wearing Buster. | recall the verse
in an old song. "All the angels have
big feet that's why I'm going to
Heaven." At least there's some hope
for you Al.

K2ZMGA was also disqualified for
multiplier misrepresentation, claim-
ing an age multiplier that would
gualify him as a Senior Citizen.
Hiding behind that growth of spinach
did not fool the Committee, Dick.

WA2LRO's log was nol acceptable.
Sorry "Boss Man' this was a 2 Meter
amateur band contest, not a Citizen
Band. 10/4 Good Buddy?

K2VG and W2LZX did not meet the
April 3rd mailing deadline. Better
check your mail room, you guys.

And Kim Smith, Kim Smith? How
did you get in the act? Et tu Kim? You
can't trust anybody these days,
especially come the month of April
each year. A contest on April 1st, my,
my. (If you don't know what this is all
about you're just not reading my Col-
umn.)

/3 for now, Frank, W1WY

*14 Sherwood Rd., Stamford,
CT 06905.
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IARS/ICHC/IFHC/HTH QSO Party
Starts: 2300 GMT Friday, June 1
Ends: 0600 GMT Monday, June 4

This Is the summer edition of this
activity and as in the past | recom-
mend that you send a s.a.s.e. to KBBX
for more detailed information.

Essentially rules are as follows:

Exchange: QSO no., RS (T), name,
CHC/FHC no., state, county or similar
division. Non-members send HTH in-
stead of membership number.

Scoring: For CHC - 1 point per QSO
with other CHCers, 2 points if it's a
HTHer, 1 additional point if it's a YL,
B/P, FHC, Novice, CHC 200, Meril or
Club station, or if it's on vhf/uhf, Dou-
ble above QSO points if QSO is out of
own country.

For HTH - Contacts with other
HTHers 1 point, with CHCers 3
points. Rest same as above. S.w.l.
use same scoring as HTHers.

Multiplier: Each continent, country,
ITU zone and each U.S, state.
(Counted once only)

Final Score: Total QSO points from
all bands times the sum of the
multiplier. Multi-operator stations
divide score by number of operators.
The same station may be worked on

each band and mode for QSO points
but not a multiplier.

a monthly feature by
FRANK ANZALONE, W1WY

Frequencies: CW - 3575, 3710, 7070,
7125, 14075, 21075, 21090, 21140,
28090, 28125. Phone - 3770, 3790,

| 3943, 3960, 7090, 7210, 7275. 14320,

14340, 21360, 21440, 28620, 28690.
And 50.1 - 50.5, 145 - 147. For U.S. and
DX as allowed.

Awards: The party supports hun-
dreds of certificates and trophies in
all categories and divisions. A s.a.s.e.
will get you a lisl. Include extra
postage for ITU, IARU, IARC, IARS
country, prefix and zone lists.

Send all requests and your log to:
International Amateur Radio Society,

K6BX, P.O, Box 385, Bonita, Calif.
92002

6 Meter “ SMIRK " QSO Party

To be held Saturday, June 2nd, dur-
ing the hours when there is progaga-
tion on 6 meters.

The party is open to all but only
scores of SMIRK members are eligi-
ble for awards.

Exchange: Call, stale, province or
country and SMIRK number if you are
a member.

Scoring: Contacts with members
count 2 points, with non-members 1
point. Multiply total QSO points by
the number of states, provinces and
countries worked for your final score.

Awards: Certificates to the top
scores in each State, Province and
Call Districts. (for entries outside the
u.s.)

Members should have received a
detailed copy of the rules, log and
dupe sheets.

Mail your log, dupe sheet and a
s.a.s.e. before July 1st to: Ray Clark,
K56ZMS, 7158 Stone Fence Dr., San
Antonio, Texas 78227

Minnesota QSO Party
Starts 1800 GMT Saturday, June 2
ends: 2359 GMT Sunday, June 3

The Heartland A.R.C. is again spon-
soring this party. Phone and c.w. are
one contest. The same station may
be worked on each band and mode.
Only one transmitter may be used at
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any one time, cross-band contacts
are nol allowed. Novices compete
with Novices and Techs with Techs.

Exchange: RS(T) and QTH. County
for Minn., ARRL section or country for
others. Novice and Tech stations
must identify their license class.

Scoring: One point for phone
QSO0s, 2 points if it's on c.w., and 5
points if it's with a Novice or Tech.
Contacts with club station WBOTTZ
are worth 10 points on each band
worked.

Minn. stations multiply total QSO
points by ARRL sections and DX
countries worked. Others, QSO
points by Minn. counties worked.,
(max. of 87)

Frequencies: C.W. - 28050, 28150.
21050, 21150, 14075, 7075, 7125, 3600.
3725. Phone - 28700, 21400, 14300,
7275, 3950. (Avoid Net frequencies)

Awards: Certificates to each state,
DX country, and Novice and Tech
high scorers. County awards to Minn.
stations having 10 or more QSOs.

Stations making 50 or more con-
tacts must include a check sheet for
each band and mode used. Usual dis-
qualification criteria will be enforced.

Include a s.a.s.e. with your log and
send to: Heartland A.R.C., c/o Scott
Nelson, WDQEZF, 421 W. Wisconsen
Ave., Slaples, Minn. 56479. Mailing
deadline is July 1st.

Pennyroyal QSO Party
0001 to 2359 GMT Sunday, June 3

The Pennyroyal A.R.S. will be
operating portable from the Jefferson
Davis Memorial Park to celebrate the
memory of President Davis, the only
president of the Confederacy.

A special certified sequential
award will be issued to any amateur
station confirming a contact with a

P.A.R.S. member during the above
period, or with any 10 Kentucky sta-
tions during the year.

Frequencies to monitor: 3970, 7270,
14310, 21370, 28610. Novice - 3740,
21140, 28140.

Send $2.00 and your QSL cards to
P.A.R.S. Box 1077, Hopkinsville, Ken-
tucky 42240

S.0.W.P. CW QSO Party
Starts: 0000 GMT Wednesday, June 6
Ends: 2359 GMT Thursday, June 7

This is the 4th annual party for the
Society of Wireless Pioneers. This
year it is being held mid-week to
avoid the weekend QRM.

There are no formal requirements,
Jjust an exchange of name, member-
ship number and QTH.

Suggested frequencies are 55 kHz.
up from the low end of each band.
(Novices in the center of each novice
band.) Utilize 10 and 15 meters for
long haul QSOs.

A special certificate will be
available to all members who contact
a minimum of ten members during
the period of the party.

Request for the certificate must in-
clude a list of stations worked, dates,
times and membership numbers.

Include a s.a.s.e. with your request
and submit before June 30th to:
Manuel ** Pete " Fernandez, W4SM,
129 Hialeah Road, Greenville, S.C.
29607

RSGB National Field Day
Starts: 1700 GMT Saturday, June 9
Ends: 1700 GMT Sunday, June 10

This is a c.w. only contest and ac-
tivity is confined to Great Britian.

However while overseas stations
are not eligible to compete they can
work the British portables. Check
logs are welcome and a certificate
will be awarded to the overseas sta-
tion in each continent whose check
log shows the most points con-
tributed to competitors.

Send your check log to;: RSGB HF
Contests Committee, c/lo Mr. M. Harr-
ington, 123 Clensham Lane, Sutton,
Surrey, SM1 2nd, England.

ARRL VHF and ARRL Field Day

ARRL has two activities going this
month, their “biggie’ is their Field
Day of course. This one probably
generates more operator per operator
aclivity than any other domestic com-
petition in the world. QST has all the
details, naturally.

The VHF Party, June 9 - 10.

The Field Day, June 23 - 24.

Awards: To the highest scorers,
both phone and c.w. as follows:
Single operator all band, in each
country and USA call areas, up to the
oth rank where returns justify. Single
band and multi-operator entries in
each country only. Continental
leaders will also receive and award.

Logs: Keep all times in GMT, fill in
country or prefix column only first
time it is worked, and use a separate
sheet for each band. A summary
sheet showing the scoring and other
information, and a signed declaration
IS also requested.

Disqualification regulations will be
strictly enforced so check your log
carefully for dups and etc. And keep
iIn mind that non-Asians use prefixes
for their multiplier, not countries.
Club stations are classed as multi-
operator. Each oprator of a multi sta-
tion will give his age in the exchange.
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Logs must be received no later
than September 30th for phone en-
tries and Nov. 30th for the c.w. sec-
tion. They go to: J.ALR.L. Contest
Committee, P.O. Box 277, Tokyo Cen-
tral, Japan. Include an IRC and s.a.e.
for a copy of the results.

Asian Country List

A4, A51, A6, A7, A9, AP, BV, BY, CR9,
EP, HUHM, HS, HZI7Z, JAIJENFIGI-
JHUIWJR, JD1/ JT, JY, OD5, S21,
TA, UAJUK/UV/IUWS - 0, UDB/UKGC/
D/IK, UFB/UK6F/O/Q/V, UGBE/UKEG,
UHB/UK8H, UIB/UKBAIGIIILIOITIZ,
UJBIUKBJIR, UL7/UK7, UMBIUKBM/N,
VS6, VSSM/8Q6, VU, VUIA, VUIL, XU,
XV, XW8, XZ, YA, YI YK, ZC4/5B4, IS
(Spratly), 457, 4W, 4X/4Z, 70 (Yemen)
70 (Kamaran), 824, 9K2, 9M2, 9M8,
9N1, 9V1,

West Virginia QSO Party
Starts: 2300 GMT Saturday, June 16
Ends: 2300 GMT Sunday, June 17

This one is again sponsored by the
West Virginia Amateur Radio Coun-
cil.

There are no time limits, the same
station may be worked once on each
band for QSO points, and W. Va. sta-
tions may work each other for QSO
and multiplier credit.

Exchange: QSO no., RS(T) and
QTH. County for W. Va., state or coun-
try for others.

Scoring: W. Va. stations multiply
total QSOs by (W. Va. counties +
states + countries) worked. Multiply
total by power multiplier if any.

Others multiply total W, Va. QSOs
by W. Va. counties worked. (max. of
55) And multiply total by power
multiplier if any.

There is a power mulitplier of 1.5
for stations using 200 watts or less in-
put.

Frequencies: C.W. - 35 kHz. inside
each c.w. band. Phone - 10 kHz. inside
the “ General " portion of each phone
band.

Awards: To the 1st, 2nd and 3rd
place scorers and Novice in West
Virginia. And top scores in each state
each country. (Single operator only)

To be eligible for an award logs
must contain a minimum of 50 valid
contacts (20 for Novices) and be
received no later than July 15th.

Set up your log as follows:
Date/time in GMT, QSO no., call sign,
QSO0 no., RS (T), QTH and mode and
band used.

Logs go to: West Virginia QSO Par-

ty, P.O, Box 36, Seneca Rocks, W. Va.
26884

All Asian Contest
Phone: June 16 - 17 C.W.: Aug. 25 - 26
Starts: 1000 GMT Saturday
Ends: 1600 GMT Sunday

This is the 20th year for this JARL
activity. The exchange is between
Asian countries and the rest of the
world.

Classifications: Single operator,
single and all band. Multi-operator,
single transmitter, all band only. (no
multi transmitter)

Exchange: For OM’s, RS (T) plus
age of operator. For YL's, RS(T) plus
00.

Scoring: One point per QSO.
Asians use non-Asian countries for

their multiplier. (ABRL list) Non-
Asians use prefixes for their
multiplier. (CQ WPX list) Note:

Ogasawara JD1 (Bonin & Volcano)
are in Asia. Minami Torishima JD1
(Marcus) is in Oceania. (KA contacts
do not count)

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

VKIZL/Oceania DX Contest
Starts: 1000 GMT Saturday, June 16
Ends: 1000 GMT Sunday, June 17

This is a new one and not to be con-
fused with the VK/ZL/Oceania Con-
test in October which has been
around many, many years.

Three classes, single operator,
multi-operator and s.w.l. Multi logs
must be signed by each operator and
s.w.l. must log both sent and received
numbers.

The scoring system is rather com-
plicated and confusing so review the
following carefully.

Exchange: RST, Zone number (CQ)
and time in GMT.

Scoring: QSO point value as per the
Exchange Point Zone Chart. (CARTG).
Multiply total QSO points by the
number of countries worked, and
again by the number of continents.
(max. 6) Contacts on 80 count triple,
and on 40 double points. (providing
they are not with stations on one's
own continent, which have normal
value.)

After the above calculation world
stations add 100 points for each
VK/ZL station worked on 14, 21 & 28
MHz, 200 points on 7 MHz and 300
points on 3.5 MHz.

A VKIZL station may be counted
only once if worked on 14, 21 or 28
MHz, but may be counted again if
worked on 7. or 3.5 MHz.

The ARRBL country list and call
areas in WIK, VK/ZL, VE/VO and JA
will be used as multipliers.

Awards: Will be issued to 1st, 2nd
and 3rd place winners on a world
basis and to winners in each country.

Use a separate log sheet for each
band, include a summary sheet with
your entry showing the scoring and
your name and address in Block Let-
ters.

Logs must be received by August
18th and go to: Bill Storer, VK2EG, 55
Prince Charles Road, Frenchs Forest
2086, N.S.W. Australia.

SEVEN Land QSO Party
Starts: 1200 GMT Saturday, June 30
Ends: 2400 GMT Sunday, July 1

This is the 2nd annual QSO Party
sponsored by the NAS Whidbey
Island A.R.C.

The 7 Land area includes not only
the eight W7 US states but also VE7
and KL7.

Operating time is limited to a max-
imum of 30 hours out of the 36 hour
contest period. The same station may
be worked on each band and contacts
between 7 Land stations are permit-
ted for QSO and multiplier credit.

Exchange: RS(T), QSO no., and
stale, province or country. 7 Land sta-
tions will also include their county.

Points: One point per QSO for 7
Land stations. Five points for each 7
Land QSO for others.

Multiplier: For 7 Land - One for
each of the 50 US states and 13 Cana-
dian provinces worked on each band.
All Others - One for each 7 Land state
(9) and VE7 worked on each band.

There is also a power multiplier as
follows; Five watts or less X 5. - 5 to
100 watts X 2, -100 to 299 watts X 1.5
-300 to 499 watts X 1.25 - Nil if over
500 watts.

Final Score: Total QSO points X
sum of multiplier from each band X
power multiplier if any.

Awards: Certificates to top scoring
single operator station in each state,
province and DX country. And top
multi-opr. station in each WIVE call
district.

Logs must show band, mode,
date/time in GMT, station worked, ex-
change sent/rec’d and points. Use a
separate sheet for each band and a
dupe sheet if your log contains over
100 contacts.

Make up your own log and dupe
sheets, but summary and rules
sheels are available from the Club if
you include a s.a.s.e. with your re-
quest.

Mailing deadline is August 1st to:
Whitbey Island DX Club, Att: Lloyd
Vancil, WB7NVM, 3541 Appain Way,
Oak Harbor, WA 98277. Include a
s.a.s.e. for results.
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Beckman (Display
Systems Division)
LCD Designer Kit

A designer's kit that allows
users to experiment with large
area liquid crystal displays in
various applications is available
from Beckman Instruments. The
kit, which sells for $11.95, in-
cludes a Beckman one-half inch,
four-digit liquid crystal display,
an easy-to-mount connec-
tor/lbezel assembly, printed cir-
cuit board, complete specifica-
tions and applications informa-
tion. A list of manufacturers that
provide integrated circuits with
LCD interfaces is also included.

For more information, contact
Display Systems Division,
Beckman Instruments, Inc. 2500
Harbor Blvd., Fullerton CA 92634,
or circle number 69 on the reader
service card.

Jilson Corp.’s QuikSnip
Cutting Shears

Jilson has just marketed a new
pair of cutting shears which they
say can cut aluminum, brass and
copper sheets up to 15 guage,
and mild steel up to 18 guage.

Cutting can be started in the
center of work by cutting a
quarter-inch hole to accomodate
the QuikSnip cutting jaws.

Four models are available to
cut all materials from sheet
metal to plastic sheeting in any
desired pattern. Model J1252WC
has a special wire cutting
feature.

For detailed information, con-
tact The Jilson Corporation, 291
S. Van Brunt St., Englewood NJ
07631, or circle number 63 on the
reader service card.




Technomark’s Printed
Circuit Drill Stand

Technomark has just announc-
ed an interesting and valuable
tool for makers of printed circuit
boards.

The drill press is specifically
designed for drilling p.c. boards
and would be a welcome addition
to the home-brewers workbench.

The drill chuck (“collet” for you
philologists) can accomodate
drill bits up to 1/4 inch. It is
powered by a built-in 12 v.d.c.
power supply. The press costs
£61 (about $122).

For more information contact
Technomark at Allnut Mill, Lower
Tovil, Maidstone, Kent, England
ME15 6RS, or circle number 64 on
the reader service card.
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Cincinnati Electro-
systems’ Model 400
Pulse Generator

A compact pulse generator has
been introduced by Cincinnati
Electrosystems as an addition to
their Black Box series. The Model
400 costs $59.95.

The unit uses a quasi-compli-
mentary VMOS FET output, pro-
ducing a less than 10 ns rise and
fall time with an output im-
pedance of less than 5 ohms.
Pulse width and repetition rate
are variable from one microse-
cond to one second. One shot
pulses are pushbutton or exter-
nally triggered. Output amplitude
typically swings within 0.1 V of
the 5-to-15 volt external supply
voltage and is current limited to
approximately 100 mA and can
withstand a direct short to Vg or
ground.

The Model 400 is small (4 x
2.875 x 1.5625 inches). For more
information contact Cincinnati
Electrosystems at 469 Ward's
Corner Road, Loveland OH 45140,
or circle number 67 on the reader
service card.
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Cushcraft Corp.’s
V.H.F./U.H.F. Mobile
Antennas

Cushcraft has introduced two
new high performance v.h.f./u.h.f.
mobile antennas. They feature 3
dB gain with 5/8 wavelength
stainless steel whips, and
precise frequency adjustment
with a finger tip connect. They
are trunk lip and magnetic mount
models which have been tested
to speeds in excess of 90 mph.
The antenna packages include
18’ of RG-58/U cable with connec-
tors plus car finish protective
pads.

The v.h.f. models cover 144-174
MHz, including the 2 meter sub-
band. The u.h.f. model covers
220-225 MHz.

For more information write to
Cushcraft Corp., P.O. Box 4680,
Manchester NH 03108, or circle
number 60 on the reader service
card.

Electronic Specialists,
Inc.,’s Isolator

Electronic Specialists an-
nounces the introduction of the
Isolator, comprising three In-
dividually filtered 3-pronged a.c.
sockets with integral surge sup-
pression. With each socket
isolated from the other sockets,
equipment interactions are
eliminated. The [solator is par-
ticularly valuable for isolating
sensitive pre-amps and tuners

from the power amplifier. Isola-
tion of disruptive power line hash
and damaging power line surges
is also provided by the [solator.

Connected to the 120 v.a.c. line
with a standard 3-prong plug, the
Isolator can accomodate an 1875
watt total load, with each socket
able to handle a 1000 watt load.

The Isolator costs $49.95.

For more information, contact
Electronic Specialists at 171 S.
Main St., Natick MA 01760, or cir-
cle number 62 on the reader ser-
vice card.

VIZ Manufacturing Co.’s
Five Function V.O.M.

Only 4-5/8 inches long, this
new v.o.m. fits comfortably in the
hand for convenient use.

Known as the Model WV-561B,
the instrument can be used to
measure d.c. and a.c. volts up to
250 V, resistance up to 500k
ohms, current up to 250 mA and
decibels from -20 to +22. Each
function has three ranges which
are easily selectable by means of
a rotary panel switch with three
color coded function indications.

The cost of the WV-561B is
$19.95.

For more information contact
VIZ Manufacturing Co., 335 E.
Price St., Philadelphia PA 19144,
or circle number 61 on the reader
service card.




MY COMPETITION KNOWS ME. ..
YOU SHOULD TOO!

HAL -TRONIX

- -

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COUNTER COMPLETE. HAL-800A 7-DIGIT COUNTER WITH FRE-
QUENCY RANGE OF ZERO TO 600 MHz. FEATURES TWO INPUTS: ONE FOR
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY: AUTOMATIC ZERO
SUPPRESSION. TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10
EEE: GATE AVAILABLE. ACCURACY = 0D01%, UTILIZES 10-MHz CRYSTAL 5

COMPLETE KIT.....oourmomneeemanns ) LT Al N - N $129
HAL-300A 7.DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 300
MHz. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE FOR
HIGH FREQUENCY; AUTOMATIC ZERO SUPPRESSION. TIME BASE IS 1 0 SEC
OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY
= 0D01%, UTILIZES 10-MHz CRYSTAL 5 PPM._
COMPLETE KIT........

HAL-50A 8DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50
MHz OR BETTER AUTOMATIC DECIMAL POINT, ZERO SUPPRESSION UPON
DEMAND. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY INPUT, AND
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRONIX
PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE. 1.0
SEC AND 1 SEC TIME GATES. ACCURACY =.001%. UTILIZES 10-MHz
CRYSTAL 5 PPM

COMPLETE K0T, ioviiieiasasines £ RS A $108
PRE-SCALER KITS
AL IDDPRE: i Vi SR T R s s e e s e s v e es s o $19.95
{Pre-drilled G10 board and all components)

BRI S RIITIRIE L <« o o B el e i o M o o 7 .$24.95
(Same as above wilh preamp)
HALGOOPRE............. T ..$34.95
{Pre-drilled G10 board and all components)

HALODD A/TRE. s ssssvsvssssncisssvbnsarrrneennns ces-- 33995

(Same as above bul with preamp)

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 3% 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! Comes with its own two-
tone anodized aluminum cabinel. Measures only 2 34 x 3 3/4". Completle with
Touch-Tane pad, board, crystal, chip and all necessary components to finish
the Kit,

o gt R T St N R N i $29.95

For those who wish 1o moun! the encoder in a hand-held unit, the PC board
measures only 9/118" x 1 3/4". This partial kit with PC board, crystal, chip and
components,

R R R 0t €54 b TR TS o T mom T bl B e T o a S B el $14.95

Atﬂllﬁl’.ﬂl“jtﬂ] THIS ACCUKEYER 1S A REVISED VERSION OF THE VERY

POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR-

;’.‘EESIN Q5T MAGAZINE AND THE 1975 RADIO AMATEURS HANDBOOK.
16,

ACCUKEYER—MEMORY OPTION KIT THIS ACCUKEYER MEMORY KIT PRO-
VIDES A SIMPLE, LOW COST METHOD OF ADDING MEMORY CAPABILITY
TO THE WB4VVF ACCUKEYER. WHILE DESIGNED FOR DIRECT ATTAGH-
MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY. $16.95

6-DIGIT CLOCK = 12/24 HOUR

COMPLETE KIT CONSISTING OF 2 PC G10 PRE-DRILLED PC BOARDS, 1
CLOCK CHIP, 8 FND 359 READOUTS, 13 TRANSISTORS, 3 CAPS, 9
RESISTORS, 5 DIODES, 3 PUSH-BUTTON SWITCHES, POWER
TRANSFORMER AND INSTRUCTIONS.

DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA.

Lt L . e $12.95

CLOCK CASL Avallable and will fit any one of the above clocks. Regular
Price . . . $6.50 But Only $4.50 when bought with clock

SIX-DIGIT ALARM CLOCK KIT for home, camper, RV, or field-day use. Operates
on 12-voit AC or DC, and has its own B0-Hz time base on the board. Complete
with all electronic components and tlwo-piece, pre-drilled PC boards. Board
size 4" x 3. Compiete with speakar and switches. |f operated on DC, there is
nothing more to buy.”

L e e T T o e T e L] $16.95
Twelve-voit AC line cord for those who wish to operate the clock from 110-volt
AC. $2.50

*Fits clock case advertised below.
SHIPPING INFORMATION
ORDERS OVER $1500 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS

WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN
$15.00 PLEASE INCLUDE ADDITIONAL $1.00 FOR HANDLING AND MAILING
CHARGES. SEND SASE FOR FREE FLYER

HAL-TRONIX v Y

P. 0. BOX 1101
SOUTHGATE, MICH. 48195 ~\
PHONE (313) 285-1782

USS =

CIRCLE 22 ON READER SERVICE CARD

"HAL" HAROLD C. NOWLAND
WBIXH

Put more
punch in your work.

With a Greenlee Chassis Punch you can punch
clean, true holes in seconds. Round, square,
key or D. In 16-ga. metal, hard rubber, plastic
or epoxy. Available at radio and electronics
parts dealers. Write for catalog E-730.
Greenlee Tool Co, Rockford, lll. 61101.

The Timesavers

GREENLEE TOOLCO

a subsidiary of

Ex-Cell-O Corporation

CIRCLE 16 ON READER SERVICE CARD

The only REALLY
NEW 80-10 meter
vertical design in
20 years!

Completely automatic bandswitching 80 through 10m
[160-10m with optional TBR-160 add-on unit.]|
Low VSWAR, over entire 40, 20, 15, & 10m bands plus ANY B0-

100 KHZ segment of B0/ 75 m. NO ANTEMMA TUNER NEEDED!

ENTIRE 28 It lengih aclive on B0, 40, 20, & 10m wilth full 1/4
wave resonance on 13 m for grealer bandwidih & superior DX

parformance. Ground, rool, or Yower mouni- no guys nesded
HIGHEST QUALITY CONSTRUCTION & WORKMANSHIP THROUGH =
OUT. HIGH STRENGTH ALUMINUM ALLOY AND FIRBERGLASS DE-

SIGN. Compleis with -1/8B in. O.D. tubular mouniing post, RG-
11/U matching line. and connector for PL-25%3. Use any lsngth

of 50-521 coax

VMSWR. at resonance: 1.5:1 or less; all bands.
Power rating: Legal limit SSB/CW 40-10m; 1200 W
PERP/500W. CW on B80/75m.

AT YOUR DEALER OR DIRECTLY FROM

(.;'"l{a, BUTTERNUT
=~ /ELECTRONICS CO.
ROUTE ONE

LAKE CRYSTAL, MN. 56055
PHONE 507-947-3126

OTHER MODELS, TOO! FREE INFORMATION.

N

Model HF5V-II

$98.00 erD. IN CONT. USA (BY UPS).
MN. RESIDENTS ADD TAX,

Please send all reader inguiries directly
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KENWOOD

(Good April 15, 1979 through June 15, 1979)

TS-820S / S50.00 Rebate
R-820 / S50.00 Rebate
TL-922A / S50.00 Rebate

R-300 / $20.00 Rebate

o

@((>.

TS-700SP / S35.00 Rebate
TR-7600 / S20.00 Rebate
RM-76 / S20.00 Rebate

Get a “GREAT REBATE" Coupon at your nearest Authorized Kenwood Dealer.

ALABAMA

Long's Elactronics
2B08 Tih Avenua South
Birmingham 35233

ALASKA

Rellable Elactronlca
Post Office Box 4-37
Anchoraga 89504

ARIZONA

Power Communicationa
B2 Morth 27th Avenua
Phoanix B5017

CALIFORNIA

Ham Radle Outlel
BO9 Howarl Avanuo
Burlingama 54010

Ham Radlo Cutie!
1a764 Viotory Boulavard
Van NMuys 81401

Ham Radlo Dutiet
2620 West La Palma
Anaheim 8280

Ham Radio Outlet
£375 Keamy Villa Road
San Diego 82123

Henry Radio Company
831 North Euclid
Anataim 928N

Henry Radio, Inc.
11240 Wasl Olympic Bivd
Los Angeles B0O064

Wabater Aadio
2602 East Ashlan
Fresno 93726

COLORADO

CW Electronica
401 Blake Streei
Denver B0Z02

FLORIDA
Amateur Electronic Supply
821 Commonwaalth

Oriando 32803

Amateur Radio Center
2808 Northaas! Second Ave
diami 33137

Grice Electiranics

320 East Gregory Street
FPensacola 32507

HAWAL

Lafayette Electronics
1111 McCully Streal
Honolylu 96514

Hanolulu Elactronics
B19 Kacaumoku Street
Honolulu 96814

IDAHO

Roas Distributing Company
T8 South State Streat
Preston B3263

ILLINOIS

Erickson Communications
5458 North Milwaukes Ave,
Chicago 680830

Klaus Radio

B400 North Pionesr Parkway
Paoria 61814

INDIANA

Graham Electronics
133 Soulh Pannsylvania
Indianapolis 46240

Hoosler Electronics
43-8 Meadows Shopping Cir.
Terre Haules 47802

Kryder Electronicsa
2810 Maple Road
Ft. Wayne 46815

IOWA

Hl, Incorporaled
1601 Aveanue "D
Council Blufis 51501

KANSAS
Associated Radio
8012 Congar
Overand Park 66204

MAINE

Cralg Radio Company
Route One Bypass South
Kittery 03804

BMARYLAND

Electronic international
11305 EBkin Streat
Wheaton 20902
Professional Electronice
1710 Joan Avenus
Baitimors 21234

MASSACHUSETTS
Tufts Electronics
209 Mystic Avanue
Madford 02155

MICHIGAN

Radic Supply And Eng.
BS Seiden Avenue
Detroil 42201

MINNESOTA
Eleclronic Center

127 Third Avenue Morth
Minnaapolis 55401

MISSOURI

Ham Radlo Center
8342 Olive Boulevard
St Louls 63132

Henry Radio Company

211 North Main Stresat
Buller 64730

Midcom Electronics

2506 Soulh Brantwood Hivd.
St. Louis 63144

MONTANA

Conlay Radio Cenler
318 North 18th Streat
Billings 58101

NEBRASKA
Communications Centers
443 Morth 48th Street
Lincoln 68504

HEW MEXICD
Electronlc Module
&01 Narth Tuma+
Hotibs 88240

NEW YORK

Adirondack Radio Supply
185 West Main Straot
Amaterdam 12012

Harrison Radio
20 Smith Strest
Farmingdale, L1 11735

HORTH CAROLINA

Bot's Amsteur Radio Center
318 N. Main Strest

Salisbury 26144

Vickars
500 East Main Straal
Durham 28801

OHIO

Amateur Elactronic Supply
28840 Euclid Avenue
Wicklifte 44052

Srepco Electronics
214 Leo Street
Dayton 45404

OKLAHOMA
Darrick Electronics
714 West Kenosha
Brokan Arrow 74012

Radlo, Incorporatad
1000 South Main
Tulga 74118

OREGON

Portland Radio

1234 SW Stark Street
Paortinng 87208

PENMNSYLVAMNIA
Electronic Exchange
136 Main Streot
Souderion 18564

Hamtronics

4033 Brownsville Road
Travose 189047

JAS Distributors

648 West Market Street
York 17404

SOUTH CAROLINA
Accutlek

420 Laurens Road
Graanvilla 29607

G.1.5. 8.0, Communications
2305 Cheity Road
Rock Hill 29730

SOUTH DAKOTA
Burghardt Amateur Cenlar
124 First Avanua NW
Watertown 57201

TENNESSEE

Amateur Radio Sup. of Mashvilie
815 3allatin Road

Madizon 37115

Sere-Aose & Spencer
1465 Wells Station Road
Memphis 38108

TEXAS

AGL Electronics

3066 Forest Lana #3008
Calias 75234

Douglas Electronica
1118 South Staples
Corpus Christl 78404

Electronics Canter
2028 North Haskefl
Dalles 75204

Madison Electronics
1508 McKinngy Avanue
Houstaon 77002

UTAH

Manwill Supply Company
780 South Main Street
Sall Lake City B4115

WASHINGTON
ABC Communications
17550 15th Avenue NE
Sesttle 36155

Amateur Radio Supply Company
&62132 13th Avenus South
Seatile 98108

WISCONSIN

Amateur Electronic Supply
487E West Fon Ou Lac

hlilw znukee 53316

As of June 1979 only the above are fully authonzed Tro-Kenwood deslers

KENWOOD

... pacesetter in amateur radio

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT/COMPTON, CA 90220




HAMSHOP

FREE TO CQ SUBSCRIBERS

TXIXIXXIET XTSRS SR R L R 2020

Advertising Rates: Non-commercial ads are 10
cenls per word including abbreviations and
addresses. Commercial and organization ads
are 315 cents per word. Minimum charge
$1.00. No ad (non-subscriber) will be printed
unless accompanied by full remittance, Free
to CQ subscribers (maximum 3 lines per
month). Recent CQ mailing label must
Accompany ad.
Closing Date: The l10th day in the third
month preceding date of publication. Becausa
the advertisers and equipment contained in
Ham S5Shop have not been investigated, the
Publisher of CQ cannot vouch for the mer-
_ . chandise listed therein. Direct all correspon-
T : o dence and ad copy to: CQ Ham Shop, 14
SHORTWAVE 20 S B Vanderventer Ave., Port Washington, New
PROPAEATIODN ol ! '_j 4 York 11050,
HANDBOOX B T e

l__

18 e

SOFTWARE for hams with TRS-80 or Dig-
ital Group 16k svstems. BEARING gives
zone, country, bearing from call sign/prefix
input or qives pretix, zone, bearing from
country input. DUPE, written in machine
language, will dupe your contest 109s. Send
SASE for details or $7.95 each for audio
cassette, Specify system and program. J & B
Software, SR Box 30564, Fairbanks, Alaska
94701.

—— —_— —

REPLACE RUSTED ANTENNA bolls with
stainless steel bolts. Small Quantities, Free
Catalog. Elwick, Dept. 331, 230 Woods Lane,
Somerdale, N.J. 0308 3.

WANTED: Tektronix scope, good condition,
fairly priced with manual. Cash buyer. Box
1514 Arcadia, FL (813) 494-3]118.

DON'T LET YOUR LICENSE expire, guar-

JE_’]CO bS aﬂd anteed notification 90 days before expiration

date. Send name, expiration date and $2 .00

3 to: Deruiter, r , Gr ids,

+ Theodorg J. Cohen, the two for Dasiier, 2613 Brookiyn, Grand Repids
Ieadlﬂg aUthor]tles On Propagatlon EAMP FOR BOYS has ﬂpani;g {nr_ExpﬁriEn:-

ed Ham. June 23-August 23. College or older.
Berkshires, MA. Mah-Kee-Nac, 20 Allen
Court, South Orange, NJ 07079,

have teamed up to produce what will be the
definitive work OﬁthlSfaSCiﬂatl'ﬂgS'UbJECt. Forthe L TR M
first time anywhere, propagation is explained in E}‘;‘h;’:’ i et
simple language wherebythe average readercan il
fully undfersatand. use, and PFOdLJCE the%r Oown T e L
propagation data. This truly is must reading for iy et b AL s il Ml Wl

Multiple Frequencies, All types of Acces

WANTED: Motorola Two-Way Portabile

the radio amateur. shortwave listener. and all o e b b s
. City, Write or Call r t : H, Mar-
others who make use of the shortwave radio tin Gillmon, Vice-President Marketing, Spe.

cialized Mobile Radio Services, Inc., 3227 West
48 Street, New York, NY 10036 (212) 935-
9696.

SB200 with 10 Meters, new unopened carton
from Heathkit. $450. Pius shipping. K4HEM,
‘------------------------" (305)791-7481.

: 14 Vanderventer Ave. Quantity ordered
I Port Washington, N.Y. 11050 Amount enclosed

Please rush me —_copies at $7.50 each.

spectrum.

—

BUILD AN Electric-eye, touch switches, and
intrusion alarms for under $5 00, Plans $1.00
each. Unique motion detector, plans, $2.00.
Simulated star-light, plans $3.00. Kenneth
Blois, PSC No. 1, Box 1628, APO SF 96286,
CLUBCALLPINS3I lines] 1/4 x3 1/4 %1.55
each call, first name and ciub. Colors Bilue,
Black, or Red with White letters, (Catalog).
Arnold Linzner, 2041 Linden Street, Ridge-
wood, N.¥. 11227,

l Check One: [ JCheck [JMoney Order My account number is

i OMaster Charge [JBank Americard [ | | B § 1

I Name Call

l Address

WANTED: Swan 270B or 300B or 350A.,
Gonset VFO for Gonset commander, Sum-
mer Edition US callbook year 52. Charles
Stiles, 816 Platte, Alliance, NE 69301,

..------------_----------" e —— — ———

I‘ City State Zip

94 « CQ = June, 1979
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Irap Dipole ovec,

Pre-assembled.
Model 370-11

Power rated 2kW PEP, approx. 110-ft span
Complete with - wire - traps -
end insulators « 50 ft RG-8/U,
PL-259 connector « heavy

duty cast aluminum and stea-
tite center connector.

4-Band (40 thru 10M),
55 ft model 370-13
also available, pre-
assembled only.

At your
B&W dealer.

Made in Bnstol, Pennsyivania, by

Barker & Williamson Inc.
10 Canal Street [ Bristol. PA 19007

ALL NEW
1979 EDITION

FTY ENTION

AMATEUR RADIO
EQUIPMENT DIRECTORY

-
-

I e

Esfsg 7B
I T g
-

..1.':

e
l_: -

- 144 e

- 1] [ Ak

| “:.

THIRD BIG EDITION! The most complete direc-
tory of Amateur Radio Equipment — over 1600
roducts — over 100 manufacturers/distribu-
rs. Includes prices, specifications and pic-
tures of transceivers, transmitters, receivers,
amplifiers, power supplies, transverters, an-
tennas, tuners, towers, meters, microphones,
keyers, VFO's, pre-amps, test gear, etc. efc.
BONUS — Included with each directory is
a free newsletter containing the latest price
and product information. No ham library is
complete without a copy of the 1979 Edition!
ﬂrdereynur copy today! Only '$4.50 postpaid
.5.), $6.00 First Class Mail (U.S.) — Canada
5.50 — Foreign (air) $8.00,

KENGORE CORP. Dept. @
9 James Ave. Kendall Pk., NJ 08824

Bpeclal offer a complete sel of TT. TH and 19

Directories Is avallable for $9.00 (U.8. enly)

ALE 29 ON READER SERVICE CARD

ones From
| FINCO

Amateur
Antennas

FINED ETinciz— Series

B Withstands 100 MPH Plus Winds
® Gamma Matched
® Easily Withstands 2,000 Watts P.E.P.

The model Stinger A 2+2
is a ten element dual polar-

ization 2—meter XN .
antenna designed for el DS
OSCAR communi- = *-{I:EL'. ik
cations or where al e

switching from = :
horizontal to verti- *h <<
cal polarization is |
regquired. The A i
2+2 can even be '
phased to operate on both
horizontal and vertical
polarization at the same time.

Other Frequencies Available . . .
® 10 Meter ®6 Meter ®2 Meter ®1 1/4

Meter

STINGER
A 242

‘Write for Cataslog - No. 20832 Depr. 42 1

THE FINNEY
COMPANY

14 West Interstate Street, Bedford, Ohio 44146
(216) 232-6161

\H.W.'ﬂ. the Champion of all Electrome Independent Service’

CIRCLE 18 ON READER SERVICE CARD

FOR BEST PRICE AND
FAST DELIVERY

CALL

1800-325-3636

TOLL FREE

340 42 Otewn Bead @ PO Bow 282710 St Lows MO £3112

EZ DEALS are hard to beat. Try me and see
for new or used ICOM, Cushcraft, KLM,
Yaesu, Drake, Wilson, VHF Eng., Ten-Tec,
Swan, DenTron, CDE, Hustler, Larsen, and
more. WOEZ, Bob Smith Electronics, RFD 3,
Fort Dodge, lowa 50501, (515) 576-3886.

e —

WANTED:

Hallicrafters 5-1 through 5S-7,
HEPA, 5-T, SX-10, S5X-12 and other early
Hallicrafter gear, parts, and manuals-any
condition-for private collection. Price and
condition first letter. C. Dachis, WDSEOG,
4500 Russell Drive, Austin, Texas 78745.

QSL WITH CLASS! Unbeatable guality, rea-
sonable price. Samples: 50 cents refund-
able. QSLs Unlimited, 1472 SW 13th Street,
Boca Raton, FL 33432,

ELECTRONIC PARTS |lowest prices any-
where., Catalog Free—Knapp, 4750 96th St.,
N.., Dept. CQ, St. Petersburg, Fla. 33708.

Preseniing
THE A.R.O. UNITY RING

The time has come for all amateurs to unite on sight.
We must know each other as do other fraternal
organizations. The ability to recognize each other on
any occasion is a true mark of fraternal brotherhood
Group lII, (WB2LCK, KB2DX and KB2DZ) designed
this 10 karat gold ring to portray our great and proud
fraternity. This exquisite nng is made exclusively for
you by Josten's (world famous for their quality achieve-
ment ) with your call letters prominently displaved.
For information and reusable ring sizer_ . Write:

E ﬁ Group [l Sales Co

Dept. 3519 P.O. Box 259
| o Obligation [attle Mveck, IN.Y. 11362

CIRCLE 21 ON READER SERVICE CARD

ROHN TOWERS: Buy wholesale direct
from distributor 20G sections, $28.82 each-
25G sections$37.62 each-45 G section $57 .20
each-100foot tower kit complete $646.02-
40 foot free standing BX tower $179.45-48
foot 25G foldover freight paid $565.00. Hill
Radio, 2503 G.E. Road, Bloomington, IL

—— . s——— o —

MUSEUM for radio historians and collectors
now open. Free admission. Old time ama-
teur (W2AN) and commercial station ex-
hibits, 1925 store and telegraph displays,
15,000 items. Write for details. Antique
Wireless Assn., Holcomb, N.Y. 14469,
WILSOMN ANTENNAS and Handhelds Big
Discounts! Bearcat 250 Scanners, $266 88!
KDK FM2016A, $314.00! Alda 103 Dis
counted! SASE brings more super specials!
Ben Franklin Electronics, Box H, Hillsboro,
KS 67063, (316)947-5751.

————m

CENTRAL MICHIGAN AMATEUR Repeater
Association Fifth Annual Swap and Shop in

Midland, Michigan, June l16th at the Mid-
land County Fairgrounds. Computer Dem-
onstrations, Door Prizes. Donation: $2.50

at door. Talk-in: 146.73 WRBARB and | 46.
22 Simplex. Tickets and Info, SASE to:
R.L. Wert, WEQOI, 309 E. Gordonville Road,
R no. 12, Midland, Michigan 48640,

SUPER SHACK: Heath SB-104 A, factory
aligned, with SB-604 and HP-]1 144 A matching
speaker and power supply, plus SBA-104-]
noise blanker, SBA-104-3 CW filter, SBA-
104-2 mobile mount, HDP-12]1 A desk mike,

GH-12ZA mobile mike. All perfect: $650.
SB-230 1 KW linear w/10 meters, $450.
2KW transmatch, $70. MFJ-484 Grand-

master Memory Keyer w/paddle, $95. MFJ-
752 dual tunable SSB/CW filter, $49,. MFJ-
LSP-5208 XI1| speech processor, $39. All new.
KZRHK, (212)877-8539.

June, 1979 « CQ =+ 895




FOR BEST PRICE AND
FAST DELIVERY

CALL

1800-325-3636

TOLL FREE

ALL BAND TRAP ANTENNAS'

o
’ *.H—rilﬂl-..

L e—— = ‘“"1":1‘_-;'_ e "““L_ﬁlg,_-——_.:'
PRETUNED - COMPLETLY ASSEMBLED - "‘a,a / FOR ALL MAKES & MODELS OF AMATEUR
ONLY ONE NEAT SMALL ANTENNA FOR TRANSRECEIVERS - TRANSMITTERS -

UP TO 6 BANDS! EXCELLENT FOR CON- GUARANTEED FOR 2000 WATTS SSB

-.—-fﬁr"'_"' -'hhh- F o=slinas | _-

GESTED HOUSING AREAS - APARTMENTS
LIGHT - STRONG - ALMOST INVISIBLE!

1000 WATTS CW. FOR NOVICE AND ALL
CLASS AMATEURS!

SSTT-4

ULTRATUNER DELTXE

IMLTRATUNER DELUXE Muatches any untcnna —
coax fed or random wirc on all bands (160-10
mcicrs). Tunc out the SWR on vour antcnna {or
muore ¢ flicient operation of unv rg. Home, mobile,
portable —only 9" x2% " x5 o 300 want RF
omipal cupubility * SWH meter with Z-colur
scale * Antenna Switeh =clcois between wo
coax fod antennas, random wirc, or inncr bypass *
Efficicnt Airwonnd indaetor * 20K pf 1IN0V
{ npacitors ®* Attactive bronze fintshod cnclosare

only $64.95

SSTT-2 [‘L’l‘lh‘l TIZ’NER
Tunes ol SWR on

uny anlcnna —Conax
fed or random wire

i 16011 meicrs)h
Any rig—up ta 204
waits RF outpui:

COMPLETE AS SHOWN whih 90 . RGSEBU-52 ohm feedliine, and PL259 connector, insulators, 30 11
300 b test dacron end supports, center connector with built In lighning arresier and static discharge -
molded, sesled, westherproo!, resonant traps 1"X6"- you jJust switch to band desired for axcellent woridwide
operation - transmitting and reclevingl WT. LESS THAN 5 LBS.

160-80-40-20-15-10 bands 2 trap--149 1t with 90 f. RG58U - connector - Model TTTBU . . .$5995
80-40-20-15-10 bands 2 trap == 102 1. whith 50 . RG58U - connector - Model 9988U . . .$54.95
40-20-15 -10 bands 2 trap ~—~ 541 with 90 f. RG58U coax - connector - Mode! 1001BU . . . $53.95
20-15-10 bands 2 trap—= 26 L. with 90 . RG58U coax - connactor - Modsl 100TBU .. .. $5265
SEND FULL PRICE FOR POST PAID INSURED DEL. IN USA. (Canada iz $5.00 sxtra for postage -
clerical = customs = etc.) or order using VISA Bank Americard - MASTER CHARGE - AMER. EX~-
PRESS. Give number snd ex. date. Ph 1-308-236-5333 9AM - 6PM week days. We ship In 2.3 days.
ALL PRICES WILL INCREASE $5.00 SEPT.1 - SAVE - ORDER NOW! AN sntennas gusrantasd
for | year. Money back trisl | Made In USA . FREE INFO.AVAILABLE ONLY FROM.

WESTERN ELECTRONICS Dept. AC- 6 Kearney, Nebraska, 68847
CIRCLE 45 ON READER SERVICE CARD

Ruggcid, vt com-
pact: 4" x PR”

x 214" only $37.95

SSTT-3 MOBILE
IMPEDANCE
TRANSFORMER

Matches 52 ohm
o to the lower
impedance of a
muobile whip, Taps
between 3 and S
ohms., 3-30 MH:z
SO0 waults outpml,
20 " x2"xBW .

only$19.95

SSTT-1 RANDOM WIRE
ANTENN .El. TlTHEll

All bands (160-10
m. ) with any wirc
200 omipwut =
Any transceiver ®
Home or portable

* Ncon tunc-up
Iﬂl:l-“-:l'”r I]]lly 329-95

SSTDL-1 RKEsRLJ DI'MMY LOAD. [(00W PER
1.5:1 1-225 MHz. Scaled. 3-1 /8" x4-3 /8"

only $17.95

SST CL-1 23 HR. CLIMAK. (siant redl LED
numeernls. Month and dayv alse ar push of button,
Beuutiful for vour desk. 1TOVAC,

ouly $22.95

S5T B-1 BALIN for balanced lines. 300W

only $5.00

Call (218) 376-53887 to order C.O.D.. VISA.
or Master Charge.

» Full range of adjustment in
tension and contact spacing.

e Self-adjusting nylon and steel
needle bearings.

* Solid silver contact points.
* Polished lucite paddles.

» Precision-machined, chrome
plated brass frames.

» Standard model has black,
textured finish base; deluxe
maodel is chrome plated.

* Heavy steel base; non-skid feet.

To deder:
Scnd o check or moaey arder—or use vor MO, or
VISA Add 23 shipping and handling. Calif. resi-

ilents, add sales rax

bGuarantce: \All S5T prwlucrs are uncondin jon-
ally guurantccd {or 1 vear. o adidftion, they mavy
be retummcd within 10 davs for a [ull refund {less
shipping) if vou arc amt satisficd for anv rcasan

WRITE FOR LITERATURE

: send $39.95 ($49.95 for chrome
BENCHER,INC, menesnmaz || | S-S
' © handling. Overseas amateurs ELECTRONICS

Available at selected dealers or

333 W. Lake Sireel, Dept. D nvited to request quotation for air
Chicago, lllinois 60606 * (312) 263-1808 parcel post shipment.

e ,

CIRCLE 3 ON READER SERVICE CARD

PO.BOX 1 LAWNDALE, CALIF
S0260 (213 376-5887

GIBLULE 37 ON BEADER SEBVICE CARD




Q5L CARDS: 500/510. 400 ‘illustrations.
Free Catalogue. Bowman Printing, Dept. CQ,
743 Harvard, St. Louis, MO 63130.

SALE: Lafayette HAG00A with speaker and
manual, $85. G.A. Nitshe, Jr., Monroeville,
MN.J. 08343, (609) 358-6951.

—— e —— ES

SELL: Tri-Ex THD5E88K BB ft. tower, mast,
Ham-M, guys, section locks. Excellent condx.
£$1200 comp. 3 element 40 meter beam.
$375. WeMX, Paul Champlin, 2514 W 225
Place, Torrance, CA 90505 (213) 530-9894.

WANTED: Shure M-5 monaurel phonography
cartridge. Will pay asking price. Geoffrey
Tilga, WA2Y¥IX, 196 South Main St., Apt.
No, 3, Brockport, NY 14420 or call: (716)
637-3623 collect,

THE INCREDIBLE SECRET Money Machine
is Don Lancaster's outrageous new ‘‘coOk-
book'. Get your autographed copy for $6 .95,
guaranteed and postpaid. Synergetics, CQ-7,
Box 1112, Parker AZ 85344, VISA Accepted,

FOR TRADE: 2 Victor MDL: 14-322 Camp-
tometers; 6'* C.R.T.s., 12 voltage 3000 V.C.T.
transformers, over 200 16 pin dips each. Both
in perfect condition including 26 key key-
boards. Cost over $1000. each when new.
Perfect for SSTV conversion or wave form
displays. | am interested in receivers only.
Dave Atkins, Rt. 1, Box 212, Enoree, S5.C.
29335,

— EE—— —_—

TRAVEL—/FPAK QSL KIT — Converts Post
Cards, Photos to Q5Ls. Stamp brings cir-
cular, SAMCO, Box 203, Wynanltskill, NY
12198.

FOR SALE: HW-§ and p.s., excellent for
€75.00 aiso HD-1410 keyer, excellent for
£30.00. Greg Gross, WB3AMB, 104 Church,
Danville, PA 17821.

WWVB RECEIVER. The Elemek Model LXK
receiver recieves the 60 KHZ WWVEB signal
and provides the following outputs: 60 KHZ
and 100 KHZ, phase |locked to WWVWB carrier,
and the demodulated WWVB time code. Send
for brochure describing the receyver to
Elemek, Inc,, Dept. C, 6500 Joy Rd., Easl
Syracuse, N.Y. 13057.

SENSITIVE 2.2 Gigahertz converter $99 895
postpaid. VHF if, 4.5 megahertz bandwidth.
Specify rf and if frequencies. GW Electronics,
POB 688, Greenwood, Indiana 46142,

DRAKE R-4 receiver $240.00, Drake T-4 XB
transmitter and Drake R-4B receiver, AC
supply, MS-4 speaker, connecting cables, man-
uals, mint condtion, $750.00. Bill Bergin,
2817 SE 115th, Portland, Ore, 97266 (503)
761-0006.

OHIO: Second Annual Salem Area Hamfest,
9 AM-3PM, Sunday, August 5, Kent State
Salem Campus, Salem. Advance Ltickets,
$1.50, $2.00 at door, Inside tables, $5.00,
space for vyours, $2.00, Fleamarket space,
$1.00. Air conditioning, wheelchair ramp,
free parking, refreshments, prizes: Grand
Prize: Atlas RX-110, TX-110, PS-110. Check
in 146.52 simplex. Details: Harry Milhoan,
WASB FBS, 1128 West State, Salem 44460.

WANTED: Late model 110 Volt V.H.F.
Marine Land Base Station with accessories.
Call (504)277-7141. North Peters St., Arabi,
LAT0032.

vPs PROVIDENCIALES. Your fam. won't
mind vour DXing. They will also have the
time of their lives with swimming, snorkel-
ing, fishing, beachcombing, etc. Our new
home is completely furnished, including
transceiver and antenna. Refer to June 77
issue of CQ. Info—Rene Weber, 2600 Douglas
Road, Suite 1100, Coral Gables, FL 33134.

TRS-80 HAM PROGRAMS Dup search and
log contests . . . DXCC, WAS tracking, Anten-
na Math, much more. $1.00 brings list, re-
fundable. WA4PYF; Box 145-C, Lithonia,

GA 30058,

WANTED: Instructor Ham Radio N.Y.5.
Co-ed Children's Sleep Away Camp. Write:
Camp Kinder Ring, 45 East 33rd 5t., New
York, NY 10016.

-X Noise Bridge

All Palomar Engineers products are
made in U.S.A. Since 1965, manulacturers
ol Amateur Radio equipment only.

e Learn the truth about your antenna.

e Find its resonant frequency.

e Adjust it to your operating frequency quickly
and easily.

If there is one place in your station where you cannot risk uncertain results
it is in your antenna.

The Palomar Engineers R-X Noise Bridge tells you if 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 not resonant. It gives
resistance and reactance readings on dipoles, inverted Vees, quads,
beams multiband trap dipoles and verticals. No station is complete
without this up-to-date instrument.

Why work in the dark? Your SWR meter or your resistance noise bridge
tells you only half the story. Get the instrument that really works, the
Palomar Engineers R-X Noise Bridge. Use it to check your antennas from1
to 100 MHz. And use it in your shack to adjust resonant frequencies of
both series and parallel tuned circuits. Works better than a dip meter and
costs a lot less. Send for our free brochure.

The price is $49.95 in the U.S. and Canada. Add $2.00
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. 92025 » Phone: [714] 747-3343

Please send all reader inquiries directly




FOR BEST PRICE AND
FAST DELIVERY

CALL

-800-325-3636

TOLL FREE

8340 A2 Olive Blvd® PO Box 282718 5t Louwis MD 63132

FULL- POWER, QUALITY
HAM ANTENNR PARTS

AT YOUR DEALER

e S (o
UNADILLA

‘W2AU Baluns Still

§14 93
DEMANDED BY 5 ¢ BALUNS - TRAPS-INSULATORS
PROFESSIONALS & Sraia QUAD PARTS- ANTENNA KITS
WORLD- WIDE < * ">« BOOM/MAST MOUNTS - WIRE

2,00
p'ﬂ.“ « CABLE-CONNECTORS |

WRITE FOR FULL CATALDG
[Enclose 30¢ Stamps ]

OVER 12YEARS

»The Original Lightning Arrest
tiilﬁstun:ti
+Stainless Hardware

+Sealed ASSISTANCE? Ry

*GUARANTEED Call: HUGH GUNNISON, WAZ2Z0T
Toll-Free 800-448:1666

|
mucm;ve unapiLLa/Reveo ivision oept. G0 ]
C ompany inc

ET4] KINME STREET.EAST SYRACUSE: MEW YORK 12057

[NYS Collect 315-437-3953]

——— DEALERS WANTED - OVER 300 WORLD-WIDE /

CIRCLE 33 ON READER SERVICE CARD

AUTOMATIC COUPLER

CU-991 ANTENNA
COUPLER for 50-150

WRITE FOR CATALOG CRAMMED WITH

GOV'T SURPLUS ELECTRONIC GEAR
SEND 50 FOR HANDLING
ARC-5 Transmitter, new, with all tubes and crystal

watl transceivers in the 2- PN — TS | | ] o s ss s s e e e s 4 e s s e s e e e e o ale s S15.96
25 Mhz range; miﬂéﬂllinzs R-23/ARC-5 Receiver, 190-550 KC, used, with all
: e $16.95

18OL-2. Has 7-970 pt 3KV
vacuum variable capacitor
and variable silver ribbon
inductor, both with 28 VDC

G & G RADIO ELECTRONICS CO.
45 Warren St., New York, N.Y. 10007
Phone (212) 267-4605 |2nd. Floor)
All prices F.O.B., N.Y.C. Store Hours: 9 a.m. to 5 p.m.

drive. Also 14 uHY roller
inductor and SWR meter circuit. Requires 28 VDC 3
amps, 250 or 400 VDC 35 MA, and 115 VAC 400 Hz 20
VA. 10V2x7%x11%2, 24 |bs. sh. Used .. .. $54.50
R-390A RECEIVER: 0.5-32 Mhz, mech. filters,
85 Ibs. sh_ Used, reparable ... ...... ... $295.
Checked $450. Manual . $12.00
Use your Visa or Mastercharge cards.
All Prices F.0.B. Lima, Ohio. Please Allow for Shipping.
send for FREE Copy of NEW Catalog '79!
Address Dept. CO e Phone 419/227-6573

FAIR RADIO SALES

CIRCLE 38 ON READER SERVICE CARD

MAPS — US.A. AND WORLD

Plot those DX locations with these
decorative 52" x 33" wall maps. Each map
is in full color and may be purchased sep-
arately or as a matched set. i
rolled: $6.00 each pp. or both for $11.00
pp. Write: R & R ENTERPRIZES, P.O.
Box 1, Montgomery, I1l. 60505.

CIRCLE 36 ON READER SERVICE CARD

MILITARY SURPLUS WANTED

Space buys more and pays more. High-
est prices ever on U.S. Military sur-
plus, especially on Collins equipment
or parts. We pay freight. Call collect
now for our high offer. 201 440-8787.
SPACE ELECTRONICS CO.
div. of Military Electronics Corp.
35 Ruta Court, S. Hackensack, N.J. 07606

CIRCLE 32 ON READER SERVICE CARD

1014 E. EUREKA « Box 1105 - LIMA. OHIO - 458072
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YAESU

W4

Z5308 ATLAMTA BY.
BlLEONY RILLE O D CENTER
EMYAMNA, OA JIOOBD0

Toll Free No, BOO/241-89961
CIRCLE 4 ON READER SERVICE CARD
GET ORGANIZED!

Here 5 a sel of 4 sturdy files that holds ovar 3
4 years of your favorite 8% < 11 magazines.

WHORTH GE0RGIAE ONLY
AUTHOSIEIED YAESU DEALEM

Firitt's 2-1Day Radie
Sales & Service

ADVANCED AMATEUN RADID EQUIMsEENY

DAM C. BRITT
“33-B008

COPY SATELLITE PHOTOS,
WEATHER MAPS, PRESS!
The Faxs Are Clear — on our full size (18-1/2"
wide) recorders. These commercial-military

4 MAG FILES $4.95 units now available at surplus prices. Learn how
M'Sunu Hﬁa phus Hmu; lo copy with our FREE Fax Guide.
DORES s handpu) ATLANTIC SURPLUS SALES
m_m"““ 3730 NAUTILUS AVE BROOKLYN. N.Y. 11224

Tel: [212) 372-0349

Piease send all reader inquiries directly Please send all reader inquiries directly

WANTED: Pre-1925 wireless gear, books,
magazines, spark transmitters and tubes.
Jim Kreuzer, 1428 Main Rd., Corfu, NY
14036.

COMMERCIAL QUALITY  weatherproof
wooden lawn furniture in unassembled form.
York WMfg.,, 401 W. Superior, Chicago, IL
60610.

FREQUENCY ALLOCATION CHART. See
how the entire radio spectrum is used. 2 kHz
to 200 Ghz. Send $3.00. Collins Chart Co.,
Box 935, Coronado, CA 92118.

WANTED: McMurdo Silver Masterpiece IV
and VI receivers. State price and condition
first letter. Have Masterpiece V for trade only.
Hardy Trolander, 1475 President, Yellow
Springs, Ohio 45387.

QUICKLY buy/sell used amateur gear. MNa-
tionwide—we match buvers with sellers. Send
make, model number, price, name, address,
telephone, $1. fee, S.A.5.E, - Write: Amateurs
Buy/Sell Exchange, Box 374-C, Wisalia, CA
93279,

MOBILE IGNITION SHIELDING provides
more range with no noise. Available most
USA enagines, some imports. Free literature,
Bonding straps on sale now. Estes Engineer-
ing, 930 Marine Drive, Port Anaeles, WA
98362.

FREE ELECTRONICS SURPLUS Catalog.
Bargain Packed. Fascinating items, many
never before advertised. ETCO-003, Box 762,
Plattsburgh, N.Y. 12901. Surplus Wanted.

CUSTOM EMBROIDERED EMBLEMS, vour
design, low minimum, Emblems, Dept. 10,
ittleton, New Hampshire 03561 .

FOR SALE: Complete set of Time-Life cam-
era books, 17 wvolumes plus master index
and Photographers Handbook, $125. A. Dor-
hoffer, KZEEK, CQ Magazine, 14 WVander-
venter Ave., Port Washington, NY 11050,

—

LOOKING FOR old Lionel trains. Interested
only in “O" Guage, excellent to like-new con-
dition. Primary interest is locomotives prior
to 1952, but will consider complete sets or
more recent models. Am willing to buy out-
right for cash or swap radio gear to meet
your needs. Write: Dick Cowan c/o CQ Maaga-
zine, orcall (516)883-6200.

FOR SALE: Tektronix 535 oscilloscope with
dual trace and fast rise-time plug-ins. Very
good condition. $425. Prefer local pick-up.
Irwin Schwartz, K2VG c¢/o CQ Magazine,
14 Vanderventer Ave., Port Washington, NY
11050.

FOR SALE: Oid issues of Ham Radio, 73,
CQ, Q5T. Some complete runs. Send s.a.s.e.
for lists and prices. A. Dorhoffer, K2EEK, CQ

Magazine, 14 Vanderventer Ave., Port Wash-
ington, NY 11050.

QSL—QSL—QS5SL: Please send Q5L Cards to;
Philip Steven Kurland, Post Office Box 1686,
Mew Haven, CT 06507.

FOR SALE: Ham gear, test equipment,
books, magazines. Cleaning house. Send
SASE for list. |. Schwartz, K2 VG, CQ Maaga-
zine, 14 Vanderventer Ave., Port Washington,
NY 11050.

SCANNER OWNERS! It's here! “Top Secret'’
registry of U.S. Government radio fregquencies
25 to 470 MHz, by K2 AES. First and only
book of its kKind ever published! Lists 2 250+
freqs. of Military, FBI, Treasury, FCC, Bor-

- der Patrol, Customs, Secret Service, NASA,

FAA, CIA, Federal Prisons, U.5. Marshals,
satellites, MNational Park Service, Fish/Wild-
life, and much more! Only $4.95 postpaid
(UsA, APO, FPO order only, please); from
CRE Research, P.O. Box 56-CQ, Commack,
NY 11725,

MEDICAL: Any licensed amateur radio op-
erator in the medical or paramedical fieid
should join MARCO (Medical Radio Coun-

cil). Contact: Stan Carp., M.D., KI1EEG,
44 Main St., Saugus, MA 01906. (617)

233-1234,
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YAESU’S

NEW

The all-new
FT-101ZD
has many

features
of the

FT-101ZD

HIGH-PERFORMANCE HF TRANSCEIVER

s 5 0w @ A

Ill'l'l—l'-ﬂ II'I'HH'I l-

¢ 142500

 YAE! I'._.i_ﬂT TF4=1§

FT-901DM
including
compatibility
with the
FT-901 DM
accessories.

The FV-801DM provides scanning and memory
capability for your FT-101ZD transceiver. Using
PLL synthesis in 100 Hz the FV-801DM
features an auto scan mode, which will search the
band until it finds a signal—perfect for watching
for openings. The manual scanner will scan at ane
of three rates, while you just flick a switch.

Forty frequencies may be stored into memory, for

control of the transmit, receive, or hrm
frequency. And a clarifier allows fine tuning be-
tween the 100 Hz steps. as well as tracking of a
drifting memorized signal. In DX or contest situa-

meter, and provision for selection of three coax-
fed antennas and one single wire antenna. Pre-
ohm load for your FT-101ZD all across

479X

In another industry first, YAESU brings you a
three-band VHF/UHF transverter for your FT-
1012ZD station. The basic unit comes equipped
with 144 MHz capability, and you may add our
plug-in modules for 50 or 430 MHz as options.
Repeater offsel is provided for 6 and 2 meters, and
full duplex operation on OSCAR modes A/B/J Is
possible with an external receiver.

When the HF bands are fial, switch to the “very
highs”, with the amazing FTV-801R VHF/UHF/
OSCAR transverter. You're years ahead with

YAESU.

PHONE PATCH/SPEAKER (not shown)
Round out your FT-101ZD station with the SP-

801P combination hybrid phone patch/speaker.
Like the other 901 series components, its styling
and size are fully compatible with your FT-1012ZD.

CIRGLE 47 ON READER SERVICE CTARD

Ther

YAESU ELECTRONICS CORP., 15854 Downey Ave., Paramount, CA 90723 @ (213) 633-400
YAESU ELECTRONICS Eastern Service Ctr.,9812 Prince

Unsurpassed monitoring capability is yours wi

the YO-901 Multiscope. Featuring a high perforr

ance oscilloscope, useful for countless static

the YO-901 also includes a two-tor

, as well as an optional band scope f

instant determination of band conditions a:
activity.

‘Narrow-band IF signal observation is not possiy

with the FT-1012D and YO-901.

Price And Spectiicalions Subject To
Change Without Notice Or Obligation

\¢,
YAESU g "

2400,




BNC Antenna Connector Clear/Busy Auto Scan Selector

-— Repeater/Simplex Offset Switch
Squeich Control . - P

Remote Speaker/Mike Input

Audio Gain Control

.L.xl‘ | i

Channel Busy Lamp

Condensor Mike
Transmit Indicator

5-Digit LED Readout

Keyboard Entry

Display On/Off

Keyboard Lock
-5 KHz Up

i . VWV r?’ '".-'.'--F"_Jr'ﬁ "T'n" "y *“‘*'1."'-”'- T '..-
ine raesu ri-207R Synthesized Handie

.H.F'

has all the features you couid want in a very compact package
® 144-148 MHz Range ® Keyboard Encoded Frequency Entry
® 10 KHz Steps ® 2 Tone (Touchtone® ) Input from Keyboard
® 3 Watts Output ® Keyboard Lock guards against accidental
® 4 Memories plus Programmable Offset frequency change
® Priority Channel ® Odd Splits Can Be Programmed from Keyboard

® Memory and Band Auto Scan ® Automatic Battery Saver Feature for LED Display

® Optional Equipment:
Tone Squelch, Speaker/Mike, Nicads, Battery Charger

® Rubber Flex Antenna
e - é ﬂ
Price And Specifications Subject To “““
Change Without Notice Or Obligation ' . St

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramuunt, CA 90723 @ (213) 633-4007
YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati OH 45246




Two EIMAC 3-5001s
provide the punch in
Kenwood'’s new amplifier.

Kenwood chooses EIMAC For more information

for trouble-free service. Send for the EIMAC Quick Reference
The new heavy-duty Kenwood TL-922A catalog covering the complete line of EIMAC

linear amplifier provides 2 kW PEP input for products and for the 3-500Z Data Sheet. Learn

SSB service and 1 kW input for CW, RTTY, and why the important manufacturers of commu-

SSTV operation. nication equipment choose EIMAC. Varian,
Kenwood chose two EIMAG 35007 EIMAC Division, 301 Industrial Way,

high-mu triodes to do the job. With San Carlos, California 94070.

Telephone (415) 592-1221.
Or contact any of the more

a total of 1000 watts anode
dissipation, the two

3-500Zs coast along than 30 Varian
to provide trouble- Electron Device Group
free, long-life Sales Offices through-

service. out the world.

What’s your
pleasure?

DX chasing? Traffic
nets? RI'TY? Rag chewing?
SSTV? The EIMAC 3-500Z
provides the power when you L L . e
need it, with ample safety margin. [ERERSR ot
Value wise amateurs always look 1 3
for the EIMAC power tube for
reliability. And equipment manu- i
facturers, such as Kenwood, RN Bl e g s ool
choose EIMAC for leadership in
power tube technology.

varian
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