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Tune-up with maximum precisio
The Heathkit VHFI SWR Bridge tes
transm itter output in power ranges
1 to 25 walls and 10 to 250 walls :!: 10
of full scal e. 50 ohm nomi nal impe
ance perm its p l acement in t r ansrni
sian line permanently with litt le or no 10
Bu ilt- in SWR bridge fo r tuning 2-me t

antenna for proper mat

.....:.:--:::::::; has less th an lo-w
sensitivity.

Kit HA-202,
4lbs.
69.95 "

Add 40 watts of output
The Heathkit HA-202 2-Meter Amp lifier
works with any 2-meter exciter delivering
5-15 watts, while pulling a meager 7 amps
from any 12 vac system. No addit ional
power supplies are req uired . All sol id-state
components mount on a single c ircui t board
for easy two·even ing assembly. Manual
shows exact alignment procedures using
a VOM or VTVM. Connnecting cabl e and

antenna cable are included.
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tart with the Heathkit HW-ZOZ
-Meter FM Transceiver.

's an all sol id-state design that you can build and
mpletely align without special instruments. And this
mpact little beauty gives you independent pushbutton
lecti on of 6 transmit and 6 rece ive crystals. 10 watts
inimum output into an infi nite VSWR without failure.
d for the ultimate in convenience there's the opt ional

ne burst encoder for front panel selection of four
esettable tones. The HW-202 kit includes two crystals
r set-up and alignment and simplex operation on
6.94; push-to-talk mike; 12-volt hook-up cab le; heavy
ty cli ps for use with temporary battery; antenna coax
ck; gimbal bracket, and mobile mounting plate.
2'll2 " [l';l f ltAlIONI _ UClIVU _ 1. lll itl f itJ , 12 dB SINAD' (or IS dB of QUiet,n!) . 1 .5 "v Ill" lUI . 1~1l"d1
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Kit HW-202, 11 Ibs.,
less encoder 179.95·

Kit HWA-202-2, Tone
Burst Encoder, 1 lb. . .24.95·

Kit HWA-202-1 , AC Power
Supply, 7 Ibs 29.95·

Kit HWA-202-3, Mobile
2·Meter Antenna,
2lbs 17.95 ·

Kit HWA-202-4,
Fixed Station 2-Meter
Antenna, 4 Ibs 15.95·

Order Crysta l Cert ificales
with your HW-202
Crystal ce rti ficates are available
directly from Heath Co., entitling
you to the c ryst al or c rystals of
your choice. Your certificate will
be sent to you postpa id. You flll
in crystals desired, mall the cer­
tificate to the c ryst al manufac­
turer, who In turn wi ll mall the
crystals t o you postpa id. All
crystals meet rig id Heath quality
standards t o maximize pe rter­
mance from your HW-202.
HWA.202-6, one Transmit Crysta l

Certificate, postpaid . . . . 5.95'
HWA.202·7, one Receive Crystal

Certificate, postpai d . • . .5.95'

HEATHKIT ELECTRONIC CENTERS
Units of Schlumberger Product s Corporation
Retail prices slightl y higher.
ARIZ.: Phoenix; CALIF.: Anaheim, EI Cerrito. l os Angeles, Pomona,
Redwood City, San Diego (La Mesa), Woodland Hills; COLO. : Den­
ver ; CONN.: Hartford (Avon) ; FLA.: Miami (Hialeah) , Tampa; GA.:
Atlanta; ILL. : Chicag o, Downers Grove; IND.: Indianapolis; KANSAS:
Kan sas City (Mission); KY. : l oui sville ; lA.: Naw Orleans (Kenner);
MD.: Ballimore , Rockville ; MASS.: Boston (Welles ley); MICH.: De­
troit ; MINN .: Minneapolis (Hopkins); MO.: sr. l ouis; NEB.: Omaha;
N.J. : Fair lawn; N.Y.: Buffalo (Amherst), New York City, Jericho,
L.I. . Rochester, White Plains; OHIO: Cinc innati (Woodlawn) , Cleve­
land, Columbus; PA.: Philadel phia, Pittsbu rgh ; R. I. : Providence (War­
WiCk); TEXAS: Dallas, Houston ; WASH.: Seattle; WIS.: Milwaukee.

Free '74 Heathkit Catalog
The FREE 1974 Heathkit catalog
has oyer 350 easy-to-bui ld kits
- in ail price ranges - offering
be tter performance features
for less money -and the satis­
faction of bui ld ing your own.
Send for your free copy t oday!

I
I Heat;Compan;-- - - -; -~

Oepl.12-7 ~
I Benlon Harbor, Michigan 49022 I
I 0 Please send my free 1974 Heathkit Catalog. I
I 0 Enclosed is $ , plus shipping. I

Please send model(s) I
I Name
I Ad~~ss I
I City State Zip I

L ·Mail~de~rices ;~o.~acto~_~M-29~

I
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W.o. now bring your hand-held
to 10 watts

e new Heathkit HA-201 del ivers up to
watts for a 1V2 watt input. .. 8 watts for
all input. .. ideal fo r handheld, portable

d mobil e rigs. Completel y automatic
ration .. _all sol id-state t ransmit-receive

itchi ng eliminates relays. Will wi thstand
infinite VSWR load without failu re. Tun ed
ut and output maximize efficiency and
uce spurious emissions. Assembly Is
uick 1-2 hours. Operates f rom any 12­
VDC supply, such as the HWA-202-1 or
omobile _

-tery.

HA-201,
s., mailable

95·
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Hallcrafte"a -american made FPM-JOO,
Mark II "Safari" SSB/CW transceiver Is QS•••
from the Mauritania solar eclipse expeditions
to a famous raft adventure in the Atlantic.

Proven design in the tradition of the HT-37
and sollo-state dependability are combined in
this compact transceiver featuring state-at­
the-art FET's. hot carrier diodes and bi-polar
transistors for peak, reliable performance for
only $625.
Some of the high performance specifications
are:
• Designed for fixed, portable and mobile use
• Equipped with a self-contained Universal

AC and DC power supply system
o Compact dimensions (HWD) 5V, x 12 x 11

inches
o Weight : 25 pounds
o Tuning ranges: 8-600 kHz Bands. 80-10

meters
• Built- in speaker
o Power requirements : 117 V or 234 V 50 /60

AC; 13.4 VDC negative ground
o Modes: Selectable Upper or Lower Side­

band-CW or Rny
• Type of service: continuous operation with

2-tone S SB-CW-RTTY (50% duty cycle)
o Power Output : 125 Watts P.E.P. (Nominal)

into 50 ohms
• Receiver Sensitivity: Less than 1 uV for

15 db SN Ratio
o Selectivity: 2.0 kHz
o Receiver 1M : 60 db below 2 equal 10MV

signals
• Receiver Image and IF Rejection: Greater

than 60 db.

2 • CQ • July, 1974

• Internal Receiver Spurious: Less than equiv­
alent 1 Microvolt Signal

o Transmitter 1M : 30 db below P.E.P. (26db
below one of two equal tones)

o Adjacent Channel Desensitizing : 3 db with
greater than 10.000 MV

• Sideband Suppression: -50 db minimum
(ci 1 kHz

o AF Power Output : 2 watts
o Stability : 100 Hz after warmup. Max. 100

with 10% line voltage change
o Frequency Readout: Within 1 kHz :!: 100

kHz of Cal. Point not more than 3 kHz across
entire 500 KC Band

• Break-In CW : Semi-Automatic
• CW Sidetone
o Audio Frequency Response: 500-2500 Hz

Nominal
o AALC: 12 db Compression
• AGC Figure of Merit : 60 db minimum
o Crystal Calibrator: Provides 25 kHz Calibra­

tion Signals
o Optional Accessories: MR-300 Mobile Instal­

lation Kit ; HA-60 Blower Fan Kit. works on
AC or 12VDC

1bY-

hallicraFfersr6)
See your Hallicrafters distributor today or
write or phone:
The Hallicralters Co., 600 Hicks Road, Rolling
Meadows, 111.60008 U.S.A.
Phone : 31 2/259·9600
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We're

overwhelmed!
...but not surprised by your acceptance of

the new

TS-S2D

WE KNEW THIS NO·COMPROMISE, DO EVERYTHING , GO EVERYWHER

TRANSCEIVER WOULD BE POPULAR. NOW WE ARE DELIVERING THEM I

RECORD NUMBERS. PLEASE BE PATIENT.. .WE HAVE ONE FOR YOU.

Here are 30 spec ial reasons you w ill want to own a TS-S20. After you have operated
one, you will doubtless give us 30 more why you' re glad you own one.

1. Built-in ACpower supply reliable with heaterswitch for 22. Full metering
2. Built-in 12 volt DC power supply mobile receive-onlv operation 23. Selectable SSB
3. Buitt-in VOXwith adjustable 13. Built-in cooling fan 24. Selectable AGCoperation for

gain, delay and anti VOX 14. Accessoryexternal VFO & di ffe rent modes
4. I KHzdial readout accessory ex ternal speaker 25. VFO indicator light .
5. Ultra stable FET linear VFO 15. Built-in speaker 26. Built-in selectableALC action
6. Built·in noise blanker 16. Modern styling& functional for speech processing
7. Built-in RIT circuit and RIT design. Modular construction. 27. Ca rrying hand le

indicator light 11. Ampl ified ALC 28. Rugged 6146 type final tubes
8. 8 polecrystal filter 18. TUNE position increasestube life 29. Internal cross-channel operalion.
9. Built-in25 KHzcrysta l oscilla tor 19. Maximum TVI protection 30. Push burton WWV reception

10. Provisions for optional CWfilter 20. Built-in tixed channel operation Proven Kenwood quality
11. Break-in CWwith sidetone (4 channels) with indicator light and reliabIlity
12. Com pletely sol id stateexcept final 21. Provisions for use with aVHF The price••S629.00

section. Compact, low current, transverter suorect to chenge wrtnout nonce.
Accessories: Externa l VFQ·(VFQ·520), External speaker - (SP·520), CW Filter· (CW·520)

Available from
Kenwood dealers

throughout the U.S.



Chapter 1-RTTV Basics. Chapte r 2- The Teletypewriter. Chapter
3 - Teletype and Radio Reception. Chapte r 4 - Converter (Terminal
Unit) Basics. Chapter 5- Polar Relays and Distortion. Chapter 6­
Special RTIV Circuits. Chapte r 7- Test Sets. Chapter 8 - Machine
Adjustments. Chapte r 9- Tape Pr inters. Chapte r lO- Kleinschmidt
Machines, Tape Readers, Teletype Models 28 and 32. Chapter 11 ­
Codes. Data Processing & Advan ced Machines. Chapter 12- Distor­
tion Producing Test Sets. Chapte r 13 - Regenerat ive Repeaters and
Frequency Shift Monitors. Chapter 14- Terminal Units. Chapter 15
- The RTTV Station. Chapter 16-FCC Rules. Operating Procedures.

,

This 224 page volume is finely printed on
high quality paper with rugged card-stock
cover for yea rs of regular hard use. Hun­
dreds of line illustrations and call-out type

•
photographs. Detai led and com plete index
of U.S. Government Technical Manuals
relating to RTTY; Glossary of RTTY Terms;
and a 258 entry Index.

~'tde

4- COftfl 01 RTTY iAtoZ

-- - - ------ - - --- -- - - -

RTTY iAtoZ DURWARD 1TUCKER.W5VU $ 5.00 each, Postpaid

Enclosed I S S _

Ci ty S ta te Zip .

New York C ity and State residents add applicable sales tax

S treet - .

Co w-: Publishing Corp .. ~ Vanderve~ Ave~P~ WashIngton , ~1~N~Y~11 050- - -1
I
I
I
I
I

tor coovues) I
___ J

N am e _ Cal l .
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IF YOU NEED A /
COMMUNICATIONS TOWER
UNDER 100' HIGH,
COMPARE BEFORE
YOU BUY:

Free-standing Typical Free-standing
Ascom/Uninrsal Commercial Steel
Aluminum , oWe'r Tower

He ight 60' 60'

Wind rating
6 Sq. ft . @ 80 MPH 3 Sq. fl. @ 80 MPH

lElA Standard) lElA Standardl

Erection
1 man,3 hr. 3 men, 8 to 12 hr.

requirement

Tower w eight 153 lbs , 571 lbs ,

Maintenance none annual

Mfgr. sU9g. list $466.20 $590.00

Now-can you think of one
good reason to buy a steel tower?

aSCD~/UNIVERSALALUMINUM TOWERS
L.._';;;;;;;;;.1 ' aseam electronic products

12-435 Euclid " ... .. CIe..e land, Oh io .... 106

6 • CQ • July, 1974

R. L. DRAKE COMPANY I~E:iI S4{) Richard Sl , Miami.burg, Ohio 4S342
~ Phone: IS(3) 866-2421 • Telex , 288-ll1 7

GEN ERA L : • A ll a ma teur bands 10 thru 80
meters in seven 600 k H z ranges (5 supplied]
• S~ id State VFO. 1 kHz d ia l d ivisions ­
Modes sse Upper and Lower. CW and AM
• Built-In S idetone a nd automat ic T /R
switch ing on CW • 30 tubes and semi­
conductors-Size : S 'l2"H. 10 % "W. 14 % "
D 113 .9 x 27.3 x 36.5 em}. Wt.: 16 lbs.
135.2 Kg ).

T RAN SM IT : _ VOX or PTT on SSB or AM _ Input Power:
SSB , 300 wa tts P.E .P.; AM , 260 watts P. E.P. cont ro lled
carrier compatib le with SSB Iinea rs; CW, 260 watts ­
Adjustable pi-network.

RECE IVE : - Sensitivity Bett er than Y2 uV for 10 db SIN .
I.F. Selectivity 2 .1 kH z @ 6 dB, 3 .6 kHz @ 60 dB. _ AGe
fu ll o n rece ive modes, va riable w ith RF ga in cont ro l, fast
attack a nd slow rel ease w ith no ise pulse suppressio n _
Diode Detector for AM receptio n.

The ultimate in

SIDEBAND TRANSCEIVER
performance

$5999 5

34-PNB Plug-in
Noise Blanker ... $100.00

RV·4C Remote
V FO for TR ·4C .. $110.00



OUR READERS SAY

Zero Bias Sloping Quad

July, 19 74 • CQ • 7

Coax Fed Trio

Leslie F. Fullz
Pomeroy. O hio

259
195
130
104
78
65
52
39
32
2 6

Height in fee t
a t 3.8 mHz

1.0
.75
.5
.4
.3
.25
.2
. 15
.1 2 5
.1

Height in wavelength
above Elect rical Ground

Im pedance
in Oh ms

146
140
146
185
170
140
112
78
70
SO

Also, o n pa ge 47, fir st column, fou r t h para graph
lines 5 and 6, change the 5 : I s.w. r. and 260 o h ms
to read 2 :1 and 120 ohms respectively .

The radiation patt erns for Figure I, were un­
fortuna tely omitted in the printed article. The pat ­
tern fo r fig. 1 (A) is a flattened circle (or egg
sha ped) with the fla t sides in the horizontal plane
and the lower nal side ar the 1/4 wavelengt h level.
The half po wer points are at ap proxima tely 45
degrees fro m the horizo nt al . The rad iation patt ern
fo r fig. I ( 8) is the same flatt ened ci rcle tilt ed
a pprox ima tely 30 degrees and with the lo wer half
power point a t abo ut 15 d egrees . The ar tists rend­
ering in the print ed article for fig. 1 ( B) is a n over
sim plification and can b ri ng abou t a m isconception
of t he actual radiation pall ern.

Joseph D. Liga, K2 1N A
Earonrown. New Jersey

Edi tor, CQ:
I am an avid reader o f CQ and t herefore m ust

commend you on W. H. DeWi tt's article in the A pr il
issue , .. A Coax Fed Trio fo r 160. 80, 40 a nd Yo u. ,.
This is about the most lucid , com mon -sensical z 1 /2
pages t hat I have ever read .

How abo ut some more con t rib u tio ns from
W2DD1

Editor , CQ:
I would like to sub mit the following correc t to ns

a nd changes to my ar t icle "A Slo ping Q uad for 80
Meters"which a p peared in the Apr il, 1974, issue o f
CQ. Between submissio n of t he article and pu bli­
cation, I lear ned 10 m y regret, t hai the noise br idge
w hich I used 10 lake impedance measurements of
the quad, was defective and gave me read ings which
were approximately twice the t rue values. I have
since acquired an antennascope and measured the
correct impedance (radiatio n resistance) values of
a horizo n tal quad at va rious heighls above a good
conducting electrical ground. I again used a small
quad cut for 10 meters suspended at va rious heights
above m y backyard swimm ing pool t o obtain m y
basic fi gures . I then su bstit uted the h eigh ts for 80
met ers to develop the revised tab le below.

Ap paren t ly, reader Wren missed one of the
poin ts we attem pted t o ma ke in o u r A pri l Zero
Bias. What we sa id is, " de ma nd ing monetar y
com pensa tion for an alleged inco nve nie nce or
a nnoyance is, we feel, hardly less im mora l than
a kidna pper d emand ing ra nsom in exchange for
permilting his victim 10 live." The point is that
certain things are without price and 10 attempt to
place dollar value on such "commodities" as life o r
the persuit of happiness is to debase those "com­
modities. We take no issue with the right of
W20VC's neighbors to enter suit for Ihe alleged
annoyance. We do object 10 Iheir attempt to
place a do llar value on that annoyance.

Re : Zero Bias, there are tw o po ssible inter­
pretations of the titl e. One is that Ihe views pre­
sen ted therein are without b ias; the o t her is that no
attempt is made t o restrict o r restrain o ur feelings,
har king back to vac uu m lube days w hen " zero
b ias" o ften suggested a tube 's plat e curren I flowi ng
without restrict io n . More o ften Ihan not. we choose
the second interpretation. Page 5 in CQ is our
page of o pinion, w hich by definition means a
belief based on one's own judgement of the situ­
ation. In cases such as Ihe W20VC TV. sui t, the
general public is adequa tely represen t ed by its own
strongly biassed press. It is the d ut y of Ihe amateur
press to similarly promote the a mateu r's in terests.

If t he day ever d awns when our newspapers can
ach ieve en t irely objec tive reporting o f news suc h
as t his, perhaps the a ma teur press will be able to d o
the sa me, but t hat wi ll be a very dull da y indeed.
Un t il then, it is o ur o pinion that an amateur press
st rongly and obvio usly biassed to wards a mateur
radio is essen tial 10 our existence.

- K2MGA

G.S. Wren, DAIGS/K5EAT
NATO SChool
APO New York 09172

Ed itor. CQ:
I have just read you r "Zero Bias" ed itor ial in

the Apr il issue concern ing a TVI la wsuit aga inst
W20VC. In it you say the lawsuit concerns
"alleged ly preventing W20VC's neighbors fro m
watching Lucy re-runs on the boob-tube" and
state t hat the concept o f fi ling a TVI lawsuit is
" hardly less immoral t ha n a ki dnapper demand ing
ransom in exchange for permitting his victim to
live."

Come on, now! It seems to me t hat you've
gotten carried away in the int erest of being
"clever" and " preac hing to the c hoir" (us hams).
100 bad. since it detracts fro m you r cred ibili ty.
a nd yo u d o ma ke some good poin ts la t er o n about
the idea for "legal defense insuranc e", 1 almost
didn 't get that far . after the first part . thin king:
"this is Zero Bias '?

I d o n 't know W20VC, w ha t he 's ru nning or t he
nat ure of the complaint. Wonder if he accused the
neighbor of "watching Lucy re-ru ns on the boob­
t ube " ?



Cary , North Carol ina

On J uly 20. 1974. a t lOam The Cary Amateur
Rad io Club wi ll hold the a nn ual Swa p-Fest. It will
be held at the Lions Club She lter. Cary North
Carolina. For more information, contact : K4FOG.
10 2 2 Med lin Dr., Cary, NC 27511.

Pomona, California
On Aug ust 4th The T R I-COUNT Y Ama teur

Radio Associa tion will have its an n ual Hamfest ­
Pic nic held at Westmo n t Par k in Po mona, California .
For more in format ion contact: John Goodrea u,
P.O. Box 14 2 . Pomona, CA 9 1769.

McKeesport, Pennsylvania
The Two Rivers A mat eur Radio Club will con­

d uct its Tenth An nua l HAMFEST o n Sunday ,
Jul y z t st, 19 74 , at the Green Valley Fire Depart ­
men t grounds, o ff Route 30 and near Eas t Me Kees­
port. For more info rmation conta ct : J o h n Rober ts,
282 3 Bowman Ave., Mckeesport . PA 15 132 .

Announcem en ts
Dunseith, North Dakota

The Eleven t h An n ual Internationa l Hamfest
will be held Jul y 13 a nd 14 at the Ca na d ia n Pavilion
in the International Peace Garde n between Dun­
seith, Nor t h Dakota and Boissevain , Manito ba .
For more informa t ion. contac t : Ken Larson,­
KftP VG , 807 Kelly Ave., Devi ls Lake. N O 58301.

Palmyra, Illinois
The Quad-Co. Amateur Radio Club, Inc. will

sponsor the 17th An n ua l Hamfest o f the " Break­
fas t Club" o n Jul y 20 & 2 1 at Terry Park, 3/4 mile
east o f Palm yra , IL. For more information write :
"Hamfest", c/o Quad-Co. ARC. Bo x 8 1, Cha t ha m,
I L 6 2629.

Maple Ridge, British Columbia
On J ul y 13 , a t 9 a m the " Maple Ridge Century

·74 Hamfest", w ill t a ke place at the Ex h ib it ion
Grounds, Maple Ridge. British Columbia . For more
informa tion contact: Bob Haughton, a t 206 23- ­
114 Ave., Maple Ridge, B.C. V2X 117 .

Santa Barbara, California
The Tri Cou n ties Cou ncil of Amat eur Radio

Radio Clubs (T RICA R) will hold it s 2nd an n ua l
San ta Maria Sty le Bar beque picnic at the Union
Oil Orcutt Hill Picn ic Gro u nds o n Sat urday, July
27, 1974. For additiona l information con tac t:
Arnie Dalhman, W6UEI. 3022 "Las Positas Road
Santa Barbara, CA 93105 .

Terre Haute, Indiana
The 27th An nua l Turkey Run Hamfest and

VH F Picnic will be held S unday. Ju ly 28, 19 74
a t Turkey Run State Park near Rockville, India na.
For details send S ASE to WVARA Hamfest, Box 8 1
Terre Haut e, IN 47808.

South Mi lwaukee, Wisconsin

The South Milwaukee Amateu r Radio Club's
4th A nnual Sout heastern Wisco nsin Swa p-Fes t
will be held Sa t urday, J uly 13. 1974 a t Shepard
Par k , 9327 Sou t h She pard Avenue. Oa k Cree k.
Wisconsin. For more details write t o : S .F. Sc hreiter
W9AKF, 104 Brookdale Drive, Sout h Milwaukee,
WI 53 172.

7 COilS
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Little things add up
in MILLEN'S

•
01

Complete with coil~, alkaline $125
battery and carrymg case _

PROTECTI VE (;;;;;:;
POLYPAOPAOPYlENE ~~~

CARRY CASE --~L_t
No power cord.
Performance equal to or superior to
best tube type dippers.
1.6 to 300 MHz
Smooth meter read ing ove r
tuning rang e.
Good Dip.
Sensitive metering system, using
zero suppressing circuit.
Q-Mult iplier for very sensit ive
absorption-type wavemeter.

MANUFACTURING COMPANY, INC.
. >0 EXCHANGE ST.• "ALDEN. "ASS. 0"" ®
TEL. ( 6 1 7) 32 4-4 1 0 8

8 • CQ • July, 1974
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the real performer!
specifically for repeal r

...or any TWO-METER FIXED STATION OPERATION

With db­
db­
db-

-Gain compared to % wave dipole
- FCC accepted for repeater application

mechanical
Vertical element-Ill"

long, 1-1 /8" telescopic
to 3/8" OD high
strength aluminum

Radials-four, 21" x 3/16"
OD aluminum rod

Connector-SO-239

Wind load -26 pounds
at 100 mph.

Wind survival-1 00 mph.

Completely self-supporting

Mounting-fits vertical
pipe up to 1·3/4" OD

The gain you gain-you gain
transmitting and receiving­
get both with Hustler!

Available ~rom
all distnbut~rS the best!
who recognize

electrical

6 db. gain over Y, wave dipole

Omnidirectional radiation pattern

Maximum radiation -at horizon

50 ohm feed impedance

Field adjustable-14D-150 MHz

SWR at resonance-1,2 : 1 measured at antenna

Bandwidth-6 MHz for 2: 1 or better SWR

Power-one kilowatt FM

Feed-Shunt with D.C. grounding

Radiator-SIB wave lower section, ~ wave
phasing, 5/8 wave upper section

THE HUSTLER MASTER GAINER

MODEL G6-144·A

Sh ipping Wt.: 6.8 Ibs. Price: 552.95

I ~;CS 15800=~::=;._corPorotlon'-- _
Exporter : Roburn Agencies, lnc.,

New York, N.Y.

July, 1974 • CO • 9



231

267

the
2 Meter Fixed Station

231 15 element high performance
beam. 17.8 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom
length 28' . VSWR 1.5:1 52 ohm
feedpoint. Extra - strength heavy
wall commercial aluminum tubing.

267 Standard 1/4 wave ground
plane. May be precision tuned to
any discrete frequency between
108 and 450 MHz. Takes maximum
legal power. Accepts PL-259. Con­
structed of heavy gauge seamless
aluminum tubing.

268 For repeater use. Special stacked 4 dipole configuration.
9.5 db offset gain. 6.1 db omnidirectional gain. Heavy wall
commercial type construction. 144 thru 174 MHz. 1.5:1 VSWR
over 15 MHz bandwidth eliminates field tuning. Extreme band­
width great for repeater use. Center fed for best low angle
radiation. DC ground. Complete with plated steel mounting
clamps.

Designed for the man who demands professional standards in
2 meter equipment. REPEATER LINE fixed station antennas
are the 2 meter HAM 's dream come true. With everything you
need for top fixed station performance ... toughness, efficiency
and the gain to gain access to distant repeaters with ease.
Work many stations , fixed or mobile , without access to a
repeater.
The right antennas for the new FM transceivers ... or any 2
meter fixed station.
REPEATER LINE Fixed Station Antennas
Tough, high efficiency antennas with a long, low radiation. For
the top signal and reception you want .. .and the top perfor­
mance your transceiver's ready to deliver.

For the most powerful antennas under the sun

268

10 • CQ • July, 1974



362

341

338

340

-

Dept. AG . 8601 Northeast Highway Six Lincoln. NE 68507
402/ 464·9151 Telex 48·6424

from aln
Antennas with real PUNCH!

WRITE FOR DETAILS

For top f ixed station performance on 2 meters .. .
THE REPEATER LINE

HY-GAIN ELECTllOi W:s CORPORATION

338 Colinear ground plane. 3.4 db gain
omnidirectionally. Vertically polarized.
52 ohm match. Rad iator of seamless
aluminum tubinq : radials of solid alumi­
num rod. VSWR less than 1.5:1 . All steel
parts iridite treated. Accepts PL-259.

341 8 element high penor­
mance beam. 14.5 db gain.
Coaxial balun. VHF Beta
Match.Unidirectional. Boom
length 14' . VSWR 1.5 :1 . 52
ohm feedpoint. Heavy gauge
commercial type aluminum
construction.

362 SJ2S4 high performance all-driven
stacked array. 4 vertically polarized di­
poles. 6.2 omnidirectional gain. 52 ohm.
May be mounted on mast or roof saddle.
Unique phasing and matching harness
for perfect parallel phase relationship.
Center fed. Broad band response. DC
ground.

340 3 element high perfor­
mance beam. 9 db gain. Co­
axial balun. Special VHF
Beta Match configuration.
Un id i rect iona l pattern .
VSWR 1.5:1 . 52 ohm imped­
ance. Heavy gauge alumi­
num tubing and tough alumi­
num rod construction.

July, 1974 • CQ • 11
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4 IT'S SAFE. II for any reason
you change your mind with in 30
days. return your purchase and
get you r money back. This
guarantee does not affect the
normal WESTON guaran tee of
Quality .

DC HIGH·VOLTAGE PROBE extends
voltage range as hl9h as 5OKV. OP­
TIONAL $23.75

_ . '

';b t
- c;/ ...

Model 666 VOM Solid-state CirC UIt
tester designed specurc auy for
semconductor Cl fCUIt trouble snoot­
mg .

P.O. Box No. 1050
Garland, Texas 75040TUCKER

2 YOU CAN TRADE-UP at a later eete . or
use your surplus Instruments as trade-Ins.

4 GOOD REASONS WHY YOU
SHOULD BUY YOUR YOM FROM " THE BIG T"

RF PROBE
allows measurements
to 50 MHz. OPTIONAL

$19.50

/ "-PRICES: 660 (2% DC & 3% AC accuracy) ... ".,., .. ,.,. ".,., .. ,., .. ,.,., .. ,., . .$ 68.00
661 (1 % DC & 2% AC accuracy) . ,. ".,.". ,.".,., .. , __ . . .$ 76.50
662 (overload protection version of 660) _. _ $101.50
663 (overload protechon version of 661 ) S110.00
666 (VOM sohd sta te circu it tester) $139.00

RANGES FOR 660 , 661 , 662, 663 : DC Millivolts 0·250; AC /DC volts 0-2,
5 /10 /50 /250 /500 /1000 /5000; VAC ou tput 0·2,5 /10 /50 and 250; DC m oe­
roamps 0·50: DC Mil~amps 0-1 /10 /100 /500 : DC Amps 0-10: Ohms AX1
(0-2K) 2011 center, Rxl 0 (0·2OK) 20011 center, Rxl oo (0-2OOK) 200011
center. Rx l ooo (0-2 Meg) 20KIl center and Rx l0K (0· 20 Meg) 200KII
center; dB scales - 10 to + 10 / + 2 to +22 1+ 16 to + 36 1+ 30 to + 50 1+ 36 to
+ 56.

"----' ... ..-
• •- . -
1~O~!
. "

0_ .......... .. -
•• ••• • e ••

Send your Check. M.a ., Bank AmerlCard No.• Master Charge No.• AmeriCan Express No. 10 the address belOw. Add
$2.75 fOl 6hiPPing. ReSidents of Calitorna. New Jersey. illinois and Texas add 5% sales tax . Call or write for your Free
w eston 660 series brochure.

ELECTRONICS· COMPANY

FOR RUSH ORDERS CALL TOLL-FREE ~527-<l642(In Teu. eaU 214-348-8800)

MOOEl 660

1 TUCKER SELLS THE WORLD'S FINEST YOM • The
Weston 660 series VOM are completely crop-peooteo.
custom ruggedized with sell -stonng carrying handle,
pluggable cscun boards. external cahbfahon and the
highest Qua~ty components. SUI models to choose from,
all temperature compensated .

OPTIONS
Protecuve meier flap $4.50
Lea ther Carrymg Case $19.50

3 IT'S EASY. At Tucker one tetter
or phone call (on ou r special
ton-t ree number) allows you 10
comprete the oeel. You can use
your Bank Amencard. Masler
Charge or Amencan Express.
Tucker WIll shIp onP.o.'s. M.a .,
checks or CO D.

12 • CQ • July, 1974



BASSETT

High efliciency mobile
and portable antennas
for all amateur bands,
CAP, MARS, CB,
SECURITY,
PUBLIC SERVICE,
MARINE, AND
GOVERNMENT USE.

• 2·6·10·15·20·40·75

• Identical size, cost,
and appearance

• FULLY ADJUSTABLE
TO FREQUENCY
IN FIELD

• Low weight, low drag,
high strength
fiberglass

• Polished
chrome brass
standard ~·24 thread

•
• High gain collinear

on 2 meters

MODEL OGA·2M

$29.50 postpaid

In U.S.A.
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ONE NAME
GROWS STRONGER

YEAR BY YEAR

The 2K-4 linear amplifier 0
fers eng ineering, ccnstruct lc
and features second to non
and at a price that makes
the best ampl ifier value ev
off ered to Ihe amateur. Co
st ructec wilh a ruggednes
guaranteed 10 provide a Ion
Iile of reliable service. It
heavy duty components allo
it 10 loaf along even at lu
legal power. If you want t
put thai strong clear signal 0
the air that you've probabl
heard from other 2K user
now is the time. Move up I
the 2K-4 . Floor console
desk mocet .,; $895.

2K-4 •••
THE " WORKH ORSE"

•.1

coverage from 80-10 meters. $595.00 Henry offers a line o f superb co
3K-A Superior quality linear amplifier mereta! high frequenc y am pli fier
for commercial and military use. Two including the 4K-Ultra and 1K-4
Eimac 3-500Z grounded grid triodes, Channelized Amplif ier. Al so soli
three kilowatts PEP input on SSB with state Vhf and Uh f am p li f iers up t
efficiencies in the range of 60% . PEP 120 W att s .
O,udtput in excess 01, 2OOO

capa
W
b

,·. ft S
O
'f Pf'ul>-, Please ca ll o r write l or full techn

VI es a power supp y - ...
nishing 2000 watts of conti nuous duty cal s pecnrceuons. Henry A m pl
input for ATTY or CW wi th 1200 walls ' fiers are a lso available at sere
output . $1150.00 dealers th rougho ut the U.S .

Expo rt inq uiries invited

When you buy a Henry Linear Amplifier,
you buy quality , performance, reliability . .
all the feafures that have made Henry
amplifiers world famous. But most of all
you buy the integ rity of the Henry name.

Other brands have disappeared from the
amateur scene...names that were familiar
to all amateurs. Now those companies
are gone and their equipment is orphaned.

But one name has grown steadily
th roughou t the years. Today Henry am­
plifiers stand preeminent throughout the
entire amateur world ... symbols of the
finest eq uipment you can buy.

Join the great family of happy Henry
amplifier owners . Treat yourself to the
best.

2K·U l TRA Small. rugged and rel iable.
Loafs along at l ull legal power without
even the sound 01 a blower. Uses the
best com ponent s available. including a
pai r of Eimac 8873 tubes. $895.00

TEMPO t2001 Small, reliable and Inex­
pensive. Two Eimac 8874 grou nded grid
tnocee. fu ll ki lowatt 01 output for SSB.
built- in solid state power suppl y. anten­
na relay. internal blower, relative AF
power indicator and lull amateur band
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The TRITON is
a total solid state

HF transceiver
with new operating

convenience merged
with high performance.

There is nothing
else like it.

See it at your
local dealer or write
for information and

other owner's comments.

July, 1974

TEN-TEe,IIIC.
SEVIEAVILt£. TENNESSEf 31862

. o~. .....
~u. ..__

~.

I'll,

AN

UNSOLICITED
LETTER
FROM ONE OF THE ALL-TIME

GREAT
OPERATORS...



REPEATER OWNERS

Don't Take Chances. SENTRY offers custom made crystals made exactly
to your specifications. When it comes to crystals for your repeater, BUY THE
BEST - SENTRY.

REPEATER USERS

If you want reliable access to the repeaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are custom made for your
rig. We don't stock a large quantity of crystals for a certai n frequency and
hope you can tweak the m to frequency in your rig. We do offer FAST service
on crystals made especially for you and your rig. If you want reliable,
on-frequency operation, INSIST ON SENTRY.

SENTRY MANUFACTURING COMPANY
Crysta l Park , Chickasha, Oklahoma 73018

PHONE: 14051 224-6180
TWX-910-830-6425

16 • co • July, 1974
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OUR DIGIPET 60 IS A
GENERAL·PURPOSE FREQUENCY

COUNTER WITH A RATING OF
1 kHz TO 60 MHz.

• •

(PLUS 130 MHz TO 160 MHz)
~-

.. ~,,-
' ..- .(,;, Tnl _.-

Perfectly designed for the radio amateur who wants quality,
accuracy and economy.

If you operate around the 50 MHz band, we can offer you the
Digipet 60- it measures a range of 1 kHz to 60 MHz-and it costs

less than $300.
However, if you operate up around 140 MHz, you 'll want the

Dig ipet 160 converter. It costs an additional $50 and, mated-up with
the Digipet 60, measures the critical range from 130 MHz to 160 MHz.
Its AC or DC operable with complete overload protection, plus being

stable (aging rate: 1 part in 106/week), small (7" deep x 2'/2' high),
sensitive (50 mVm's ), flexible (fi ve numerica l-tube d ig its) and

accurate (resolves to 1 kHz or 1 Hz, depend ing on gate time selected ).
Write immediately for more information.

T.R.I . CORPORAnON
505 West Olive Avenue • Sunnyvale, CA. 94086 • (408) 733-9080

July, 1974 • CQ • 17
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Explore th world of
with sophisticated equipment from HAL.

The RVD-1 002. The silent, reliable
RTTY video display unit from HAL.
The revo lutionary HAL AVO-1 002 RTTY video display
unit "prints" an ATTY signal from any TU at the four
standard data rates (60. 66, 75 and 100 WPM). using
a TV receiver with sl ight mod ificat ion . Or it will di rectly
feed a TV monitor. Power consumption is low, thanks
to the AVO-1002's solid-state construction. So turn on
to silent, trouble-tree ATTY - with the RVO-1 002.
Price: $575 ppd, USA. Ai r sh ipment $10.

The silent RTTY keyboard­
that's the HAL RKB·1.
The RKB-l TTY keyboard is loaded with features to
make sending RTTY easy and fun . You get automatic
tetter/ number sh ift at all fou r speeds, typewr iter
keyboard layout. and no c latte rI The loop keying
transistor is iso lated from other keyboard circuits­
wi re it into any convenient point in your loop. Plus
TIL logic. glass epoxy PC board. commercial grade
keyswitches and more.
Price: $250 Assembled. ppd USA. Air sh ipment $5.

-..-
,......

iIl · ~-· 'f--- ,--- - - ::a:.

RTTY- and CW on one keyboard I
The HAL DKB-2010.
All solid-stale. Transmit at data rates of 60. 66. 75 or
100 WPM at the flick of a switch. Complete alpha­
numeric keys, 15 punctuat ion marks, 3 carriage cont rol
keys. 2 shift keys, break key, 2 character function
keys, a " DE-call sign" key. even a " Quick brown
fox .• ." test key.

The DKB-2010 is equally versatile in the CW mode,
w ith complete alphanumeric and punctuation keys.
speeds from 6-60 WPM, and a " DE-call sign" key.
The DKB-2010 includes a three-character buffer oper­
at ional in e ither the ATTY or CW mode. Opt ional
64 or 126 key buffer also available.
Price: $425 Assembled, $325 Kit, ppd USA.
64 key buffer $100. 126 key buffer $1 50.
Air sh ipment $10.

Commercial quality on an amateur's
budget-the HAL ST·6 TU
Every amateur who knows his ATTY respects the ST-6
te rminal as be ing the best. Autostart operation, an
antispace featu re and switch selection of 850 and
170 Hz sh ifts are standard . Circuitry is state-of-the-art,
including DIP IC's on plug-in PC cards. Filters and
d iscrimin ators are designed for sta ndard ATTY tones.
A 425 Hz sh ift d isc riminator is an option which allows
superior reception wh en copying commercia l p ress
transmission s. Another option is the AK-1 audio fre­
quency shift keye r for input to an SSB transmitter.
The ST- 6 and its options are available in assembled
or kit form. Cabinet not inc luded in kit.
Price : 5T·6 $310 Assembled, $1 47.50 Kit. ppd USA.
425 Hz Discriminator $40 Assembled. $29 Kit. ppd
USA. AK-l AFSK $40 Assembled, $29 Kil, ppd USA.
Air shipment: Assembled 5T-6 with any or all options
$10, ST· 6 Kit $4, 425 Hz Kit $1 , AK-1 Kit $1 .

r-- - - ------ ----- - - - - - - - - - - - - - -- - - - - - - - - - - - - -
I EI1IJ HAL Communjcatjo~s ~o rp . Enc losed is $ for : 0 RVD·1002 0 RKB·1 0 OKB-2010 0 ST-6 C

I Box 365, Urbana. nunote 61801 Please speci fy 0 Assembled 0 Kit O OPlions ..,--..,--_ ..,--..,--__
Telephone: (217) 359-7373 .., --=-

I
Please send me more information on the follOWing HAL product s

I 0 RVD · 1002 0 RKB-1 O DKB- 2010 O Sl · 6
I 0 Complete HAL cata log

I Name Add ress Call Sign _

I
I City/ State/Zip Illinois residents add 5% sales tax .L _

18 • CO • J uly, 19 74



How towin the fist fight••.
with CWequipment from HAL.

FJIl ...e.,~..__

-- -- UI ,,:• . , ... _.-­
IJ1l' ~- ...

•

The economical HAL 1550 keyer.
The easy-to-use 1550 keyer is you r answer if
you're looking for an electronic keyer that lets
you send accurate CW effo rtlessly. Send
from 8 to 60 WPM with conventionai, iambic,
and dot memory operation. Operates with dual
or single lever keys. The optional 1550/ 10
automatically sends " DE" fol lowed by your
station call . For fast, accu rate CW, order the
HAL 1550110 or 1550 today.
Price: 1550/10, $95; 1550, $75; ppd USA.
Air shipment, add $3.

ID-1A repeater identifier.
Commercial quality, low price.
The HAL ID-1A bri ngs the radio amateur a
commercial-quality repeater identifier that
complies with FCC 10 requirements. It has a
unique read-only-memory that you can easily
reprogram yourself. Capacity of the ROM is
39 dots, dashes and spaces . TIL IC's assure
immunity from noise and temperature. 10 inter­
vais available : 3, 6, 12 or 24 min. Specify cal l.
Price; $115, ppd USA. Air shipment, $3.

July,1974 • CQ • 19

CW- and RTTY on one keyboard!
The HAL DKB-2010.
All solid -state. Type out CW at 8-60 WPM. Ad­
justable dot -to-space ratio (weight). Complete
alphanumeric keys, plus 11 punctuation marks.
Five standard two-character keys, 2 shift keys,
break-for-tuning key, 2 three-character funct ion
keys, and a " DE-call sign" key.We' ll program
your call right into the DKB-201 0. Plus com­
plete RnY capabilit ies. Buiil -in three -character
buffer. Optional 64 or 128 key buffer also
available.
Price: $425 Assembled, $325 Kit, ppd USA.
64 key buffer $100, 128 key buffer $150.
Air shipment, $10.

Send perfect CW every time
with the MKB-1.
A complete Morse keyboard . Code speed
variable from 10-60 WPM with variable dot-to­
space ratio (weight). All solid -state, featuring
computer-grade components. Complete alpha­
numeric and punctuation keys, plus an optional
"DE-call sign " key factory programmed for you .
Inc ludes built-in speaker/oscillator monitor.
Price: $290 Assembled , $199 Kit, ppd USA.
Without 10, $250 Assembled, $170 Kit.
Air shipment, $5.

-Em--~Al~:~~~~~;-----~~~~;--~O~~' 20;~~K~-~;~~~lA- l
Box 365, Urbana , Il linois 61801 Please speci fy 0 Assembled 0 Kit 0 Options I
Telephone: (217) 359 -7373 Please send me more information on the following HAL products . . . I

o DKB·2010 0 MKB·1 0 1550/155010 D ID· 1A I
o Complete HAL catalog I

I
Name Address Call Sign I

I
City/ State /Zip I
Illinois residents add 5% sales lax. C

------------------------------------------~



An Accurate Solid State

Component Curve Tracer
BY ALBERT ].KLAPPENBERGER,* K3KWX

H AVE you ever bought a surprise package
of transistors or diodes and wondered what
you had? Have you ever needed a set of
matched transistors? Did you ever just want
to know if a transistor was good or bad?
Well, if you have, a curve tracer is an in­
strument that can help you out.
. All of the curve tracers I have seen pub­

hshed latel y have been simple and easy to
huild , but lack the accuracy I believe an in­
strument should have to be truly useful. In
this design, accuracy was the main goal.

This unit was designed to be plugged into
the horizontal plug-in compartment of an
AN/ USM-140C oscilloscope (military ver­
sion of a Hewlett-Packard 170) from which
it is powered, but by adding a power supply
of its own, it could be used with any cali­
brated oscilloscope. A block diagram of the
curve tracer is shown in fig. I.

· Roule 1. Box 227. Westover, MD 21871

Circuit Operation
Step Generator : IC, and IC. are a linear

integrator and hysteresis trigger that form a
free-running triangle wave oscillator.

The triangle wave is fed to a Schmitt trig­
ger. Q,-Qe, which generates a square wave
with transitions occurring at the zero volt­
age crossings of the input triangle. Q3
~Iamps the square wave so that its voltage
IS exactly 6.3 v , peak to peak. The flip-flop
consisting of Q, and Q" generate a squa re
wave also clamped at 6.3 v. peak to peak but
a t half the frequen cy o f the triangle wave.

The two square waves from Q 3 and Q"
can be looked at as a binary count of zero
to three (00. 01, 10. I I ) and by adding
these .two squa re waves in such a way that
the flip-flop outp ut has twice the effect of
the Schmitt trigger's output. a 3 step stair ­
c~se voltage can be accura tely genera ted
WIth steps precisely in phase with the tri­
angle wave zero signal crossings.

v

Col. limi t ing
resiS10f switch

R",
1000

•

Rn ­
R"

Diode
bridge

BR,
AC

II
R"
10K

"e"

I
Flip l lop ~_

a.. ,Q !>

Feedback

R"
'OK

...
4.7 K

Schmitt,,­
01.0... 0 3

I

0",
1C1 .1C :r

T,

..--l D.... I-jllf-lo•.o-.o, f

•• A"

R ..
l K

L----...---<>c

R" ~ IC. ~~
I"",ef~-" Followef Step

I~ ........... polari ty VII(

Fig. l-Block diagram of the tran$istor curve tracer. See text for desc ription.

H
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The curve tracer in operation in its associated
scope.

1 25O!l .;' 1000!l

"
...

.- ••
.;' 2000!l, "

" •

.- ('t.

Fig. 2- Typicol family of curves for a common
PNP germanium tra nsistor as displa yed on the
scope. These curves a re for a 2 N1305. Horizontal
scale-2 v. per divi sion; ve rtica l-2 rna pe r divi sion;
20 p.o per step. The broken lines indica te the
effects that different collector supply source im­
peda nces would have on the lengths of the dis-

played curves.

The output of IC, is the sum of all its
inputs as 'sca led' by its input resistors. By
feedi ng the outp uts of Q, and Q, through
input resistors of exactly 40K and 20K re­
spectively (R.-" and R .o) with a feedback
resistor of 1.3K ( RI and R. ) a 2 v, per
step staircase is provided.

A voltage sta ircase applied to the base of
a transistor through a known resistance will
provide known current steps so long as the
base to ground voltage remains zero. In
practice. base to emitter voltage will not be
zero.

We would like to be able to terminate the
step generator output in any resistance and
still know that precise current steps are
fl owing. To do this. the voltage across the
output of the step generator ( B to E volt­
age of transistor under test ) is added to the
staircase voltage. th is holds the voltage steps
across the standard resistor equal. insuring
accurate current steps. IC, and I C. perform
this function .

IC, is a follower circuit that keeps the
inverter (lC. ) from loading down the step
generator output. R , is adjusted to allow the
output of IC" to add the B to E vol tage to
the staircase in exact one to one proportion.

To generate voltage steps fo r FET analy­
sis, the current steps are passed through a
IK I % resistor ( R ro ) .

For negative steps the entire staircase is
biased 6v. negative.

Collector Sweep Supply: To 'draw' a
family of curves fo r the transistor under test
the collector must be swept from zero to
maximum voltage and back down to zero
for each base step.

Most simple curve tracers use a trans­
former and bridge rectifier with a potentio­
meter to vary the sweep voltage. This meth­
od is fine for simplicity but seriously limits
voltage regulation causing the trace of the
higher base steps to be shorter th an the
lower ones when the potentiometer is
turned down. Figure 2 illustrates this effect.

In order to have a large voltage sweep
capabili ty and still retain the ability to draw
current at lower sweep voltages a power
amplifier with low output impedance (about
250 ohms) was used for the collector sweep
supply.

Q r. compares the input triangle wave with
the output of Q. and QIO and amplifies the
difference. Qr and Q 8 form a complement-

The transistor cu rve tracer is built into a spare
plug·in oscilloscope module like the one at left.
Power is drawn from the 'scope through the
module's rear-mounted plug.in connector. The
curve tracer need nat be constructed in this way,
however; conventional techniques may be used.
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Fig. 3-Schematic of the transistor curve tracer.
All resistors ore ~ w. 10% unless noted otherwise
All decimal value capacitors are in mf; others a
noted. ICI-IC, are " 709C" op-amps from Radio
Shock. TI is a UTC A-20 multi-match audio trans­
for mer. T2 is a 15 w. 1:1 iso la tio n transformer,

Stanco r P-6411 .
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ary-symmetry driver for the low impedance
primary of T r. The high degree of feedback
provided by R. assure low distortion and low
output impedance (about 80 ohms at this
point ) while delivering more than 200 v,
peak to peak to the primary of To.

T, isolates the supply from ground SD a
current sample can be taken across R3H for
vertical defl ection.

HR . and the SWEEP switch allow either
positive or negative sweeps for transistors,
or a.c. for diode analysis.

The collector limiting resistors provide a
method of protecting delicate devices from
excess current while measuring voltage
breakdowns such as HV.... The complete
schematic is shown in fig. 3.

Power Supply
The 14 v, supplies are simply emitter

followers that regulate the voltage dropped
from the 100 v. supplies. See fig. 4. This is
not the most efficient method of delivering
power, but was necessary becau se 100 v.
was all that was available from my particu­
lar oscilloscope, The supply voltages are not
too critical, but the - 6.3 v, supply must at
least remain stable as the step generator is
referenced from this supply.

The power relay ( KI) was operated from
the 6.3 v. supplies because they were de-

Front pane l of the curve tra ce r showing cont rol
locations and desig nations. The knob a t left cen­
ter is a lock fo r the plug-in module. The " Zdn put"
BNC connector near the lower right is not used

far cu rve tracer fun ctions.

signed to run tube heaters and would deliver
plenty of current. The sil icon diode across
K , absorbs inductive kick on drop out.

Construction
My unit was built into the auxiliary plug­

in frame that came with my 'scope. All parts
associated with the triangle oscillator and
base step generator were wired on a single
'Vector' board and mounted below the chas-

TOJ 1001 In
+110" .

AN /U5M-l 4OC 1\ ) +14"..... Roo Ra• A"
1 2K 620ll HEP244

Unb lank~ 82K
lOw. 'W . I

<3 J, C"
NE·2 AU Du C~ ~t<• 14" , ..; 250m'PO Wf II lN462 r

~s
- 100 '1. " 6

- 23",

• ROJ
• 110". -,

O n step sw itch '5001112
- 6.3 " ,

r\ I - 14" ,

" Ro, Ro, a"
HOfiz.~ '2000 620ll "- ~ HEP700
amp. 18 - - - -

0 0 lOw. two,. o. ." ,sw_3] , D" Dl h t- Cn
NOfmal 22

, l N462 14'1.

1
250mfK.,. " D" 12'1.

+6.3'1. 250ll

Gnd~
- 100'1.

- 6.3 '1,

+6.3'1.

Fig. 4-Schematic a f curve tracer power sup ply built by the o utho r fa r use with his AN jUSM·140C
scope. Since unu sual va ltages we re available from the scope, the power supp ly was de-
signed '0 make use of the m. In any other si tua tion, conventiona l power supply techniques

would apply, a f co urse.
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A typical family af curves as generated by the
curve tracer and displayed on the scope. Note
that the curves are rela tively equal in length, a
characteristic of a good low-Z collector supply.

sis. The collecto r sweep supply and power
regulators are on separate boards above the
chassis.

Most of the accuracy of the step gener­
ator depends on the precision resistors as.
sociated with IC", and the current sample
resistor R 3U. The cost of precision resistors
is so high that I used 5% resistors in parallel,
hand picked with a hridge for values [ didn 't
have on hand.

The COLLECTOR SWEEP pot R at is audio
taper. T his gives much nicer control a t low
sweep voltages than a linear pot.

Q" and Q1II were mounted On the chassis
using Motorola H EP 452 transistor sockets.
For Ql1 and Q I2, heat sinks were made
from small copper plates and attached di­
rectly to their cases.

TheV••I V•• switch in my unit performs
an additional function, it also is used to se­
lect intensity modulation or chopped mode
blanking. T his feature has nothing to do
with the curve tracer and can be left off.

Alignment
Alignment of the collec tor sweep ampli­

fi er is simply a mailer of selling R , for zero
volts at point 'C' with no signal and fuse F I
removed.

Adjustment of the step generator is a bit
more involved and must be done in the
given order or the adjustments will interact.

I. Adjust R , for equal time duration of
each step at point 'B'. Adjust slowly.
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2. Short circuit B to E output posts.
3. Set STEP POt.ARITY switch to ' I plus'.
4. Adjust OFFSET control Rri for ze~o

volts baseline on positive going stair­
case at point 'B '. Approach final ad­
justment from positive side.

5. Slip OFFSET knob on shaft to a~ign

pointer with front panel center h~e.

6. Adjust R I fo r 2 v. per step a t pomt
"B'.

7. Set STEP POLARITY switch to 'I neg.'.
8. Adjust R2 fo r zero volts baseline on

negative going staircase at point 'B'.
Approach final adjustment from nega­
tive side.

9. Remove short B to E (step 2) .
10. Select 'E plus' and [ v, per step.
I I . Adjust R" fo r [ v. per step at point 'A'.

[Contined on page 82]

Specifications

COLLECTOR SWEEP SUPPLY: Triangle
wave.

Pas. or Neg.: 150 Hz. 0-110 v. peak.
A.c. : 75 Hz. 0-220 v, peak to peak.
Current output : 300 rna or more peak.
Source impedance: 250 ohms.
Col/ector limiting resistance : 500 ohms
to I meg. in 1-5-1 sequence plus zero
and open circuit. All positions except
"0" can absorb full output of collector
sweep supply on a collector to emitter
short.

RASE STEP GENERATOR: Pos. or Neg. steps
from zero.

Numb er oj steps: 3 steps from zero,
phase loc ked to collector sweeps.
Offset: plus o r minus I step. Offset
control will not reverse step polarity.

•Current range: 5 p.3 to 2 rna per step In

1-2-5 sequence, plus zero.
Voltage range: 5 mv to I v. per step
in 1-2-5 sequence, plus zero.
Output impedance :

Voltage steps : about 1000 ohms.
Current steps: extremely high (cur­
rent regulated).

HORIZONTAL OUTPUT:

Display : Voltage, Base to Emitter or
Collector to Emitter.

VERTICAL OUTPUT:

Display : Collec tor current only.
Scale factor: 1 v, represents [0 rna
collector current.
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lOW·lOW POWER OPERATING

BY ADRIAN WEISS,* K8EEG

M y mail has carried quite a few queries
which can be answered in a general way via
this column, so we'll do it now, because prob­
ably many of you are wondering about some
of the same things.

Com mercial QRPp C. W. G ear. At present.
no all-band c.w-only transmitter-only gear is
being produced commercially, nor have I been
notified that any is in the works. I've tri ed
edging TenTec onto the idea. but market an­
alysis suggests that only 25 % of the QRPp
market is interested in anything but the trans­
ceiver concept. However, there are some c.w.
rigs on the way. lIlFJ Enterprises, P.O. Box
494, lIl ississippi Stale , lIlS 39762, has a 5 watt
( input) 40 meter transmitter module packaged
in a 4" X 3Ya " X 2:~1;" enclosure, completely
assembled and ready to go. Sounds good. In­
cludes a four-pole crystal ( two mounted inside
cabinet ) switch. with provision for external
crysta l and v.f .o.; pi net output, shor t circuit
ami open circuit protection de signed in. Price
will be $ 19.95. Add a battery and crystal and
you 're o n! A co mpa nion v.f.o, featu res F ET ' S in
the very sta ble Seiler circuit ( 100 Hz stabili ty
cla imed fo r th is v.f .o.) fo r $1 9.95. Judging
fr om the extremely high quality and splendid
perfo rmance o f th e .\IFJ audio filters, I'd take
a chance o n th is rig combo sight unseen . Both
will be avai lable July, 1974.

In addi tion, M-Tech Engineering o f Box C,
Springfield, VA 22151 , has a 40 meter rig o n
the boards. Plans include an FET Seiler v.f.o.
and transmitter section running about 5 wa tts
input. Price should be in the $25·30.00 range,
but no recent details as to packaging. M-Tech
has produced very high quality v.h.f. amplifiers
for the past few years for almost unbelievable
prices, so the c.w. rig ought to be a good one.

M y only question is th is: is there a co m­
mercial market for an all -band c.w.vonly trans­
mitter putt ing out 5 watts? I personally would
take a chance o n it. Any investors around? Hi!

Th e Argonaut. The TenTec Argonaut is the
o nly co mmercial all-band. c.w.-s.s.b, transceiver
on the market that is in th e QRPp area. It is
perfectly at home either in the shack. in th e
car (just plug it into the cigarette plug ) , or on

° 213 Forest Ave.. Ve rmillion, SD 57069

the mountain-top. The receiver is very sensitive.
with i.f. filter selectivity. Excellent. State of
the art. Well-worth the $288.00 for the serious
QRPp advocate, or if yo u have some extra cash
laying around. Don't wait to tind one second­
hand-seems o nce a guy gets a hold of one, he
just won't let go!

Ten Tee's PM series is being phased ou t,
and that wiJJ leave Heath's HW-7 alone in the
field for a QRPp transceiver using the direct
conversion receiver. Because of design shortcuts
in the HW-7, a great many owners have been
plagued with a variety of receiver section prob­
lems. Transmitter section is tine-v.f.o. control,
.about 2 watts input on 40, 20, and 15 m. The
HW·7 could be put on 80 meters without too
much difficulty (you might query W8NDG l.

Pa rts Sau rees

The greatest difficulty faced by the neophyte
home-brewer is the source of parts to go with
those projects found in magazines. For an ex­
haust ive Jist o f sources, see W IICP, "Where
Can I Buy Parts," QST, July, 1973 . The follow­
ing is a l 'U)' selective list designed to allow you
to acquire everything you will need fo r most
projects from a few sources.

BiR supply houses. Burstein-Applebee, 31 99
Mercier St. , Kansas C ity, MO 64111. Complete
RCA line of semiconduc to rs, Motorola HEP
line semiconducto rs . Usual range o f resistors,
capacitors ( including NPO zero-drift, but not
N750 negative drifts necessary for temperature
stabilizing an oscillator ). Bargain section of
catalogue is miniature flea-market with every.
thing from p.c, board miniature electrolytics to
meters. antenna wire-all bargains.

Allied Electroni cs-Industri al Ca ta log ue,
2400 W. Washington Blvd., Chicago , ILL
60612. S1.00 catalogue. La rge Jine of semicon­
ductors-RCA. National, Signetics, Texas In­
struments, ITT, Sprague. Usual range of re­
sistors /capacitors, including NPO and N 7S0.
and Elmenco submi niatu re trimmers for p.c,
board mounting.

Radio Shack. Brand new "Qwick-Pil!" elec­
tronics parts catalogue listing over 2.000 hard­
to -find electronic items most used by home­
brewers-I haven't seen it yet. Apparently the
cata logue is available a t your local Radio Shack,
which sends in the order for you and you pick
it up there.

C ircuit Specialists, P.O. Box 3047, Scottsdale,
AZ 85257. Semiconductor Supermarket cat­
alogue (1 974 l just off the press. The stock of
thi s outfit was put together by a homebrew
artist-fa ntast ic. For starters : Motorola HEP
line, RCA SK line, Fa irchild-complete line of
semiconductors. But : Ferranti ZN4 14 a. m. re­
ceiver IC , Lithi c Systems LP IOOO, LS I496, and

[Comilll/elloll page 84]
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BY COPTHORNE MACDONALD,.
W5iORX

Slow-Scan At Dayton 74
Don Miller, W9NTP. called it "the year of

the sca n-converte r" and report s that people
were often packed ten deep around the ATV
exhibit where Jour di fferent slow-to-fast scan­
converters were on display. Each of these con­
verters used digita l storage techniques to con­
vert an incoming SSTV signal into a constant
brightness display on a standard TV set. Don
sent a brief description of the performance
and design of each of these converters, and
Robert Sudlng, W~LMD. sent a more de­
ta iled description of the unit he designed.
Let's look at each of these, sta rting with the
brief descriptions.

Don's own sca n-converter was on display.
The digital part was very much like Bob
Suding's. It used a 4-b it-per~pic lu re-e1ement

encoding scheme tha t preserved 16 shades
of grey. T he digital memory used almost
68,000 bits of MOS shift register storage in
which the stored pictu re was updated on a line­
by-line basis with new slow-scan information.
Don said that the main difference between his
un it and Bob's was in the front-end circuitry :
video processing, sync separation, etc.

The conve rte r built and displayed by George
Sieber, WB 9LVI, had "less jitter and a better
pictu re than any of the rest ," acco rding to Don.
Don attributed th e reduced horizontal line-to­
line displacement or "jitter" to George's use
of better sync recovery circuits. (I plan to dis­
cuss the way of "jitte r," and circuitry that helps
to m inimize it, in a future column. ) George's
unit also displayed 16 shades of grey, and up­
dated the video information "on-the-fly,'

Two Canadian hams, Bill Montgomery,
VE3GZM, and J . C. VandenBerg. VE3DVV,
displayed their jointly designed and built scan­
converter. Their approach is the simplest in
concept, but has the disadvantage of using
twice as much memory. Basically it involves
writing an entire slow-scan frame, sync and

· P.O. Box 483. Rochester, MN 5590I.

all. into shift register memo ry, and then speed.
ing up the recircula tion rate by a factor of
1000. The original 15 Hz ra te becomes 15 kHz.
and the 1/ 8 Hz vertical rate becomes 125 Hz!
Since both amateur SSTV and regular TV use
" blacke r than bJack" sync, and since many TV
set vertical oscilJators have enough range to
reach 125 Hz. this speeded-Up signa l can be
used to drive a co nventional TV monitor di­
rectly. T he double-sized memo ry is necessary
in o rder to keep an image on the display screen
at a ll limes. One frame of incoming slow-scan
is written into storage while the preceding
frame is being viewed o n the TV set or
monitor.

The block diagram of Robert Suding's scan­
converter is shown in fig. I. T he incoming
slow-scan f.m. subcarrier is passed through a
limi ter and then demodulated and converted
to a 4 bit d igita l code in a Gray Code A to D
conve rter. T he d igi tized video from each odd­
numbered video line is sto red in an "odd-line
memory buffer" as it ar r ives, and each even­
numbered line goes to an "even-line" buffer
sto re. The incoming sync signals are sepa ra ted
and used to co ntro l the timing of parts of the
process.

The 67,584 bits of recirculating frame mem­
ory are provided by sixty-four type 2525 LSI
MOS dynamic shift registers having 1024 bits
of storage each, and four 512 bit re gisters.
T he 2525's at $9.00 each would have cost
$576.00, bu t Bob managed to track down some
on the surplus market fo r $0.25 each! About
half of these surplus units tested OK. As he
describes the availability situation, " Unfor­
tu nately, sources dry up quickly, and SO the
experimenter must keep an open eye and
mind, and hang loose." ( He places the cost of
the addit ional "non-memory" logic at about
$150. )

Because each picture element of the incom­
ing video has been assigned a 4 bit digital code
describing its grey shade, Bob uses a separate
16,896 bit recirculat ing memory for each bit of
the code. These are clocked through in syn­
chronism with each other. Among the tricky
parts of the design are th e "update" portions of
the circuitry which replace old recirculating
video with newly arrived video. one line a t a
time without stopping the recirculat ion process.
As Bob puts it, "The complete o peration re­
volves around the ability to update this recir­
culat ing memory. Because of the obvious lack
of any direct speed relationship belween the
incom ing SSTV and the output fast-scan TV,
two separate clocks a re utilized, a slow one to
control video data movement into the buffer
registers, and a fast clock to control video data
movement out of the buffers into main memory,
recirculate m ain memory, and output video to
the fast-scan TV set. The buffers must thus be
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A SPECIAL SUMMER
OFFER FROM ROBOT:

••

FREE PERSONALIZED
SSTV TAPE RECORDING '

with the purchase of the Robot 70A
Slow Scan Monitor.

Th is personalized tape with you r ca ll. handle. QS L
an. etc., and the Robot Monitor are all you need 10

o perate two way SST V, Sim ply pia)' the tape on
yo ur aud io ta pe recorder plugged into the mic jack
of your tran-miuer and you a re rransmini ng a n
SSTV video signal . With this specia l su mme r o ffe r
you ca n operate two way SSTV for j ust $295 . the
price of the monitor alone.

And there's plen ty of SST\' action! Tho usa nd..
of a mateu r opera Ion. a re now o pera ting SSTV in

the U.S. alone with a ll 50 sta tes represen ted . and
more than 80 co untries have bee n logged o n two
way SSTV. And with ou r special offe r. yo u ca n
join the fastes t growing amateur radio activity for
j ust $295 .

BUI this i.. a limited otfe r· so act today . w ith
)'our Ro ber Model 70A Slow Scan Mo nito r order.
let ou r girl Suzie know what ~ ou wa nt o n lour
SSTV lape tcassene or reel). and se nd a photo or
art work if you wa nt the..e included. You r order.
with your FR EE personalized SSTV lape will be
on it.. way to )'ou with in a few days.
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ROBOT RESEARCH. INC.
759 1 Convoy Court

San Dteco. California 92 111
Phone 714·279·9430

ROBOT
"Offer good until August 3 / . / 974. and limited

to USA and Canada.

ROBO T SSTV'ers; please send us ),our QS/. card to brighten our office and convention display s.



Fig , l-Block diagram af the Wt'l LMD " Recelvlnq End" scan converter.
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the speed linkage, having an ability to run slow.
fast, o r not at all; without ever accidentally losing
any video data ."

The " Dummy Line Multiplexer" block is a
circuit which duplicates each fast-scan line so
that the display o n the TV set contains 240 o r
256 horizonta l lines, not just 120 o r 128. While
thi s does not improve the actual resolution , the
"dummy lines" do make the display more pleas­
ing to watch, especially on a large screen set.

What does the display look like? Again, in
Bob's words. "This abil ity to update the con­
tinuously recirculating main memo ry from the
incoming SSTV then means that a picture will be
continuously displayed on the TV set, T he only
time any apparent video change occurs is during
a completely new received video fr ame. In fact,
a fte r a good picture is received, the SSTV may be
switched off, and the picture will remain until the
scan-converte r is turned off, or the conve ner re­
ceives some more SSTV which would overlay the
recirculat ing video data. T he memory can be
completely updated in o ne SSTV frame,
nom inally 8 seconds in length. The operation
appears identical to P7 reception except that the
already written lines a re just as bright as the
line being written, and there is no remnant of
the old picture due to phosphor video integra­
lion. Once a line is updated. the old video in­
formation is long gone:'

Small screen TV sets would be best for ham
shack viewing since the picture is still in the
relatively coarse 128 X 128 picture element
SSTV format. though the sharp edges at the
bound ary of each "picture element celt.. give a
"crispness" to the picture which should permit
some increase in maximum acceptable screen

size. Bob likes to use a 9 inch set which allows
viewing at up to 15 feet. Large screen sets can be
fo r talks in auditoriu ms, etc.• and he says that the
picture on a 19 inch set can be viewed at 50 feet.

Don Miller mentioned the " fra me grabbing"
capability of these so lid-sta te converters. A
frame can be held " frozen" on the receiving
station's TV screen while the transmitting sta­
tion talks about it, and even while the receiving
sta tio n talks about it. Don feels that this is real
co mpetition to ISB as a way of combining
audio and video. Bob G ervenack, W7FEN,
feel s. that there is a place fo r each technique.
He points out that ISB permi ts rapid changi ng
of frames while talking about them at the same
time. With ISB it is also possible to point to
various parts of a picture while talking about
it, which can' t be done if the frame is frozen
at the rece iving end. A third factor is the psycho­
logical atmosphere that ex ists when using ISB.
T here is a conversa tiona l aura that exists during
a Q5 (SB QSO. T here is a feeling af nearness
and communication satisfaction tha t frame
sna tching might not be able to match . ( For
othe r pros and cons see the May Column.)

If you would like detailed information on
Bob's converte r, including "ci rcuits, descrip­
tions, and scope patterns" write to Dr, Robert
Suding, 370 S. Queen Street , Lakewood,
Colorado 802 26 sending $2.50 to cover his
reproduction costs. Phil Howlett , WA9UHV, is
working on a set of P,C. boards fo r this scan
converter which may be available by the time
you read this.

Russ Sievert, W80 ZA, was at Dayton selling

[Contin ued on page 70 ]
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BY HERBERT S. BRIER,* W9EGQ

A s a change of pace from the discussions of
electronic theory of the last two NOVICE SHACK
columns, we are going to discuss a number of
simple antennas without worrying unduly about
why they work. Antenna fact number one is that
any conductor that is an appreciable part of a
wavelength long at the operating frequency will
radiate practically all the power fed into it, pro­
vided that the conductor is not concentrated into
a too-small space and is mounted reasonably "in
the clear." This fact formerly made the non­
resonant, end-fed antenna with a length of 75 to
200 feet (everybody had his favorite length ) a
popular first antenna .

One end of the wire is connected to the out­
put terminal of transmitter with a wide-range
output coupling circuit, and the other end is
guided out the radio-room window, up the side
of the building, and out to the highest tree or
other support. Use good r.f. insulators between
the wire and the support points and space the
wire at least a couple of inches from the wall
of the building. Avoid parallelling the antenna

·385 Johnson St., Gary, Ind. 46402

Pori of the 1973 Indianapolis ~a-p"7te"r of the
American Red Cross Ra dio Club Novice course.
Twenty of the students took the Novice test. The
club has just completed its SO~student Ge ne ra l
a nd Advanced course a nd will start the next Novice
course in September. Prospective en rollees may
get details from the club president, Malcolm
Mallene, WA9BVS, American Notional Red Cross,

441 East Tenth St., Indianapolis, Ind. 46202.

wire to utility wires and rain gutters as much
as possible.

Such an antenna often works surprisingly
well on the 80 and 40 meter bands over the
distances out to 1000 miles or so when it can be
made to accept power from the transmitter. The
antenna feed-point impedance can represent a
resistance of between less than 2S ohms to more
than 500 ohms in series or parallel with various
quantities of capacitive or inductive reactance.
depending upon the length of the antenna and
its operating frequency. A length that is an odd
multiple o f an electrical quarter wave represents
a low-impedance load, and lengths that are
even mul tiples of quarter waves represent a
high-impedance load. One reason for choosing
non-resonant lengths for these "long-wire" an­
tennas is, in fact. to try to find a length tha t the
transmitter output ci rcuit can cope with on
several amateur bands. Older transmitters could
compensate for wide ranges of load impedances.
But modem transmitters and transceivers, that
are designed to work into nominal 5<k>hm
loads, are not so versatile.

An an tenna coupler or "transmatch," such as
described in the amateur handbooks and avail­
able from several manufactu rers is ca pable of
transforming a wide range of ante nna imped­
ances to the 50-ohm value demanded by the
transmitter or transceiver. But having to use an
external antenna coupler with a long-wire an­
tenna destroys its two main advantages-i-econ­
omy and simplicity.

Vertical Antennas
Although a vertical antenna can be a very­

efficient DX antenna, it may share some of the
d isadvantages of the "long-wire" antenna in
crowded locations. The conventional Vi -wave­
length vertical antenna operates in conjunction
with the actual earth or an electrica l "grou nd
plane" that acts like an electronic mirror that
replaces the lower half of the antenna.

Unfortunately, the losses of the best ea rth
ground are much higher than the losses in the
half of the antenna it replaces. unless the
ground losses are reduced. The standa rd meth­
od of improving the radio-frequency ground
conductivity at the base of the antenna is to
bury up to 100 (or mo re) wires approxima tely
~ -wavelength at the lowest o perating frequency
of the antenna extending like spokes of a wheel
from the base of the antenna an inch or so
below the surface of the earth. The sh ield of the
coaxial transmission line is connected to the
common point of the ground system. and its
center conductor is connected to the base of the
antenna.

Maximum radiation from an antenna occurs
at its maximum-current points, which is at the
ground point in a Vi -wave antenna. Thus. it is
important to have a minimum of power-ab­
sorbing "junk" around it. The inability to meet
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Freq~, mHl 3.725 1.125 21.15 28.15

I I +lz lfeed - 468/ mHz 125' 1" 6S' S" 2'2' 1" 16' r

It + lz lmeters) - 142.5 / mHl 38.25 20 6.73 S.OS

To anchor
po ints To station

50 ohm coax ial
cable length not
critica l

Fig. I-Essential details of the
To anchor centerfed, 1/2-wave dipole an-

points tenna . It may be installed hori-
zontally or as an " Inverted-v ,"
Special cente r insulators for such
antennas are avai lable from sev­

e ra l CQ advertisers,

this requirement is one reason vertical antennas
in crowded backyards often give such dismal
results, The "ground-plane" vertical antenna can
sometimes retrieve the situation by being
mounted in the center of a roof and operated
"against" two or (preferably) four electrical
JA -wavelength radials" extending from beneath
the center of the antenna to the corners of the
roof. These ground "radials" should be spaced
a few inches from the roof and insulated at
their ends, If the roof is too small to accommo­
date the radi als, they may be dropped over the
ed ge to preserve their full lengths, The radials
may be slanted downwards 30 degrees or so
from their centers to their ends, if necessary,

The Centerfed Dipole
Possibly, the 'h-wave dipole centerfed via

50-ohm coaxial cable is the most-efficient simple
antenna that many amateurs operating on the
lower-frequ ency amateur ba nds can install , Its
essential details are sketched in fig, 1. When it
is carefully constructed. it is an almost sure-fi re
performer. If two tall end supports are avail­
able, the antenna may be installed horizontall y;
if a single high center support and two shorter
end supports are available, it may be installed
as an "inverted-V," Either configuration works
well. If you have a choice, position the antenna
so that its ends are in a line with the direction
you are least interested in working, The "in­
verted V" is particularly att ractive when the
antenna must extend over a building, Often a
mast can be mounted on the roof to support the
apex of the antenna, and its ends can be an­
chored to fence posts or other existing struc­
tures. The apex angle is not critical, as long as
it is at least 90 degrees. A small apex angle
reduces the space required between the end sup­
ports. bUI it requires a higher center support,
Many "inverted V's" employ an angle of ap­
proximately 135 degrees.

Practically speaking, the best (center ) height
is as high as possible. When propagation con­
ditions favor the sho rter distances, you can
make plenty of contacts with a height of 10 to
15 feet ; nevertheless. OX results definitely im-
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prove with height, If you are not a DX fanatic,
however, 35 to 45 feet is a good compromise
height.

The preceding remarks will not make it any
easier to erect an antenna , But, by pointing out
common mistakes in antenna construction, they
should help you to erect a better one than you
o therwise might have,

News And Views
Jim WBIEDW, 245 East 13 St., Apt, II ,

New York, N.Y. 10003, spends at least an hour
a day on the Novice bands-usuall y 80 meters.
He concurs with our advice to listen be fore you
call CQ, Also scrimp a little on the transmitter,
if necessary. but get the best receiver you can
afford. Many excellent second-hand amateur­
band receivers that work rings around general­
coverage shortwave receivers are available at
reasonable prices from dealers that accepted
them as trade-ins on new equipment. Jim took
his own advice and invested in a 15-year-old
Nat ional-303 receiver. Space does not permit
repeat ing all his suggestions this month, but he
advises that you automatically call every oper­
ator "OM," Jim's wife is WNITQH, and her
name is Katby and hates to be called "OM,"
Jim and Kathy work 80 and 40 meters with an
old Heathkit DX·IOO transmitter feeding the
antenna via a "matchbox," The antenna, by the
way, is the fire escape: don't tell the landlord .. ,
Larry Colariu, WA9MZS, 8041 N, Hamlin,
Skokie, III, 60076, asks a familiar question:
"Why do most Novices insist on sending their
complete addresses on their first transmissions,
without fi nding out how well they are being
copied?", . , Jeff Lyn Popa, WN8QYT, 1079
Cree Ave" Akron, Ohio 44305, was Senior
Technician on the Goodyear Blimp Europa in
Europe before he returned to the states to get
his Novice licen se and quickly worked 34
states-22 confirmed-in a short time,

Send your "News and Views," pictures of
yourself and your amateur station for publica­
tion in N OVICE SHACK to the address on the
first page of the column, I'll do the rest.

73, Herb W9EGQ
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Weight 1 lb . 4 ounces

SM1

Net Price

w ithout
batt ie res

Current drain 15 M A Rx

4 10 MATx
Size 8 7/8" x 1 7/8" x 2 7/8"
Includes Rubber Flex Ant.

$1 gg~~ateu r

Wilson Electronics Presents The Finest 2 Meter Hand Held
With t he Hottest Rx Front End on The Market.

2 METER FM TRANSCEIVER MOOEL 1402SM

FREQUENCY 140 · 150 MHZ
(2 MHZ SPREAD)

NUMBER O F CHANNE LS 6
Supplied w it h 146.94 Simplex

146.34/94 . 146. 16/7 6
R.F. Output 2 Watts m in imum
Sensit ivity better th an 0 .3

M V120 DB Q.S.

Aud io Outpu t 500 mv
Meter Monitors battery vo ltage

on T x, S meter on Rx

DEALER INQUI RIE S INVITED

COMM ERCIAL VERS ION AVA ILABLE 1410A

MOOEL # ACCESSORIES

1410A 12 Watt Power Ampl if ier

Al so Incl udes Steel Case

For 1402SM . Charges 1402 SM
When Pluged in to Cigarette

L ighter 99.00

LCL LEATHER CASE 12.00
14BC BATTERY CHARGER 29.95
SM1 SPEAKER MIKE 24.00
WRITE FOR COMPLETE SPEC SHEETS.
SEE YOUR NEA REST DEALER FOR
THE FINEST AMATEUR HAND
HELD ON THE M ARKET

Wi/,Oll E/ectrollicI
P.O. Box 794 Henderson, Nevada 89015

Telephone (702) 451-5791 451-6650
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BY NORM STERNBERG,* W2JUP

S OMEWHERE back in a previous column, I
made a snide reference to a kind of weekend
sport, an exercise in futility which I call "fre­
quency-countersrnanship". This is my pet name
for a popular pastime indulged in by many
f.m. operators. Here is how the game is fre­
quently played .. .

Step I
Get some type of frequency counter. If you

don' t own one, arrange to beg, borrow or ap­
propriate one. The greater the number of digits
displayed on the device, the larger your final
score will be. Point scoring is based on the fol­
lowing factors-

Digits displayed = I point per digit
Cost of counter = I point per $100 of

market list price
Time base stability = I point per 10-1 in the

spec sheet
Frequency range = 1 point per hundred

megahertz
As an example of the sco ring system. let's com­
pare two different counters:

BRA ND X
Digits displayed = 8 = 8 po ints
Cost of counter = 3.5 po ints
T ime base stability = I part per million::::: I

part in 10 -6 = 6 points
Frequ ency range = 120 megahertz = 1.2 pts,

This gives a total o f 18.7 points for this partic­
ular counter. Now let's look at another counter.

BRA ND Y
Digits displayed = 8
Cost of counter = 28.8
Time basis stability = I x 10·g ::::: 8 points
Frequency range = 500 megahertz = 5 pts.

Now we are cooking with points, for a total of
49 .8 for Brand Y. It should be obvious by now
that the serious student of "frequency-counters-

· 2 Regal Lane, Levittown, N .Y. 11756

manship" must exert the maximum effort in his
quest for the finest counter available.

Step 2
Make up some kind of a kluge to couple the

counter input to the output of your f.m. trans-­
mitter. T ry to avoid any direct hardwired kluges
which might tend to incinerate the inpu t stages
of the counter. Burning out the input devices
is grounds for automatic disqualification or at
best, a serious award of penalty points. Start
with a short chunk of wire as an antenna for
the counter.

Step 3
Key your transmitter, wrapping a rubber

band around the mike in order to hold the
"push-to-talk" button firml y depressed . Don't
forget to open up your rig, making sure that
all those cute little screw-type thingies are ex­
posed.
Note! Extra points are awarded by the com­
mittee for the following operating techniques-

a) Testing on the input of your local repeater
= 3 points

b) T esting on that repeater during heavy rush
hour when all the mobiles are on the
road = 5 points

c ) Testing during any type of emergency
o r priority conditions = 10 po ints

d ) Timing out the repeater = 1 point per
time-out

The co mmittee reserves the right to award
pena lties as follows-

a ] Use o f dummy load = loss of 25 points
b ) Excessive transmission of call letters :::::

loss of 15 points
It is always good to bear in mind that the use
of type FO emmission is authorized o n most of
the f.m. band allocations. Your local repeater
group will be pleased that you are prepared to
demonstrate your noise-free, unmodulated car­
rier. (You might also consider combining your
frequency adjust ing exercise with duty-cycle
testing to find out if your rig can realty run
for 40 minutes, key down, without blowing the
output stage.}

Step 4
With the appropriate alignment tools, tum

the lillie screws. next to the crystal for the
channel you are concerned with and observe
the counter d isplay to see which way your fre­
quency is shifting. T ry as hard as you can to
get the transmitter exactly on the nominal in­
put frequency of the repeater. If your local
machine has a 146.34 input, keep diddling the
screws until the counter reads "1 46.340000".
Make sure that you are within 20 cycles of the
exact nu mber. Neatness counts! It also may
help in scoring if you mumble into the micro­
phone while adjusting the screws so that the
counter sees a modulated signal and that last
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The U ltimate F.M . Transceiver
Here it is, the FMer's dream, a full y synthesized transceiver th at' ll cover the entire two
meter band, PLUS a built-in scanning receiver that'll locate any repeater frequency in
your area that's in use.

And get a load of these other fea tures that make the "Dream Machine" the ultimate rig :

• Ope rates on FM, AM or Modulated CW
• Bu ilt-in DC and AC power suppl ies
• Frequ ency Range of 143.5 to 148.5 MHz in 5 KHz increments
• Autoscan in 5 KHz steps across en ti re band, w ith adjustable speed and frequ ency limits.
• Syn thesizer fle xibil ity that offers choice of 600 KHz up or down, 1 Meg up or down, simplex,

frequency spl it, or any nonstandard split (p rogra mm able) all from B single func t ion switch.

• Rece iver Sensitivity of 0.35 Mv for 12 db SINAO on FM
• Dual power output of 20 watts or 5 watts across en ti re band
• A djacent channel rejection (3 0 KHzl 100 db minimum
• Image spurious and int ermodulat io n (EIAI 80 db minimum

• 10 pol e, 13 KHz crystal filter
• Receive r Superhet, singte conversion
• Frequency sta bility of 0.0005%
• Bu ilt-in tone burst and PL enco ders and decoders
• Bui tt -in touch tone pad
• Full LED Digital readout
• Bu ilt-in S Meter also serves as VSWR b ridge, power output meter, battery indica tor, deviat ion

indicator and discriminator meter.
• Au dio output 4 watts @ 10% THO
• Speaker built-in to left side of cabinet for max imum mobile recept ion
• Headphone jack for noise-free mobile operation
• Independent selectable priority channel
• Bu ilt-in Auto CO
• Temperature range from _ 200 to 1700 Fahrenheit
• Size : 4" H x 8" W x 10" 0 Weight: 10 pounds
• O ne million channels (1000 Bee. x 1000 Trans. ]

The EBC-144 " D R EA M MACH IN E"

•

$1450.00
A $ 100 deposu w ill insu re
ea rly delivery and guaran tee

price

AMATE U R PR OD U CTSD I V IS I O N

13K River Street
New Rochelle, N.Y. 10801
(914) 235-9400

•
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digit or two flashes a few numbers. This keeps
the nixies or LEDs from becoming stale and

I prevents any possibility of burning them in.
Kind of like jogging.

Step S
When you are satisfied that you are dead on

the proper frequency, get into a QSO with the
local gang and tell them all about what you
have just been doing, and how close you are
on frequency. Don't be surprised if they start
making cracks about how you sound like you
might be o ff frequ ency. It's only "sour grapes"
on their part.

Step 6
Put your rig back in its case. button up all

the screws and disconnect the counter. You
are finished for the time being.

Step 7
Contact the trustee or the cha irperson of

the repeater group and find out when someone
wiJI be at the repeater site to take a look at
your frequency on the discriminator meter at
their rece iver. Make an appointment with them
if necessary.

Step 8
When your frequency is read on the meter

at the repeater site, you will be told that you
are "so many microamps" h igh o r low. That
is your magic multiplier. For example . . . say
you are told that you are two microamps low.
Multiply that 2 figure by the total point sco re
that you rang up on your part icular counter,
let's say Brand Y . . . 48.8 X 2 = 99.6-You
have almost hit the Jackpot !! You have
achieved mastery of the art o f f requency­
countersmanship! Of course, the fact that they
told you that you were three kiloHertz low
does not cha nge things a bit! You used your
counter in a workman-like manner and no­
body can knock that ! Brag about your achieve­
ment to all your fr iends at the next meeting
of your repeater club. Seriously thou gh . ..
Don't try to set up your equipment to an ac­
curacy that exceeds the capability o f the crys tal
that controls it! Many rocks in our rigs have
stability tolerances on the o rder of 0.003 % ,
(wh ich at 12 megaHertz comes out to be
about 360 Hertz) for tempera ture variations
from - 30 to + 60 degrees C. When multiplied
up to your repeater input frequen cy, that rock
could be severa l kHz off, when the car is hot,
o r co ld, as the case may be.
Don' t try to set up your gear to a precision that
exceeds the capabilities of the counter that you
are using. If the counter time-base stability is
rated at 1 X 10'6, o ne part in a million, that
means that at 147 rnegs, the counter itself could
be 147 Hertz off !
Don't assume that the receiver a t the repeater
site is exactly on the nominal frequ ency. If it

it, I would think it a rare bird, indeed! If it is
normal, and a few kHz off, then you have
wasted a pot full of time ... yours and the irs
too!
Don't assume that your rig will opera te the
same way inside its case as it did when you had
it apart to tweek the little screws. There might
be as much as 500 Hertz difference, in or out
of the box!!

"The Feds"
Most of us manage to go through our careers

in amateur radio without ever having contact
with those frie ndly gentlemen employed by the
organization euphemistically referred to at vari­
ou s times as the "Friendly Candy Company",
"The Feds", "The Man", et cetera. Person ally
I have had many occasions to deal with these
gentlemen in the course of earning my dai ly
bread in the broadcasting business, As a matter
o f fact, some of my best friend s work for the
Federal Communicat ions Commission.

Recently I had occasion to spend an after­
noon at the regional office of the FCC, ac ross
the desk from a fr iend of mine, who is alleged
to be one of the toughest RI s in the Co mmis­
sion. (RI, fo r the newcomer to our ranks,
means " radio inspector"-sometimes considered
to be on a par with Attila the Hun, Genghis
Khan, The Marquis de Sade, and other figures
known to be hard to deal with ). My friend is
an act ive amateur, works v.h.f., is an f. mer and
is endowed with a call sign which predates mine
by a bunch. Novice, he ain't! And as for being
tough in the game, I can only say that the last
time he inspected the station that I was run­
ning, he spent a solid seven hours in the house
and did onl y the a.m. operations, never even
looked at the f.m. side of the house. And even
though we are friends, he still za pped me with
no less than eight, count 'em, (8) viola tions of
the rules and regs. Got me on stuff ranging
from "tower needs painting" to "rack wiring
not in accordance with standa rd switchboard
practice," With fri ends like him, who needs
enemies, you ask? He made me get rid of all
the clip leads! An yway, after negot iat ing the
company business and seeing the clock roll
around to qu itting time, he asked me if I were
dri ving back a lit to the Island and would I give
him a ride home.

Ensconced in my wheels, friend RI glanced at
the rice-bo x hung under my dashboard and asked
what repeat ers I had in the radio. So I handed
him a list of twelve pairs of cha nnels and he
requested that I turn on to one of the Long
Island repeaters serving the club that I belong
to. And he listened as we drove. Of course,
since it was Friday evening and the rush hour
was even more catastrophic than usual, he had
quite a long time to sit and ponder the noises
emitting from the radio. About an hour and a
half, to be factua l. I drove with out working
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BUILT FM

TRANSCEIVE R
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WORK THRU
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REVCOM ELECTRONICS
P.O. Box 81 1

GARDEN CITY, KA NSAS 67846

SATAN ELECTRONICS'

NOT A DREAM A REALITY

Available Now!!!

A "FIERY" LITTLE DEVIL
BRIMSTONE 144

• COMPLETE BAND COVERAGE
144.00-1 47 .99 Mhz digitally dialed
110 Khz steps-S Khz steps NO COST
OPTIOW I

• NO CRYSTALS TO BUY!! EXCLUSIVE
" WA RLOCK" FREQUENCY CONT ROL
SYST EM ± .001 %

• 2S WATTS RF OUTPUT

• SPURIOUS OUTPUT ·BOdb!!
• .3 U\I for 20 db qu iet ing

• 4 .5 WATTS Heciever aud io output.
• EXCLUSIVE TWO YEAR WAR RANTY (evidence of qual ity and re liab il itv l
• OPTIONAL encoder cards for TOUCH TONE . d ial, tone burst (selectable) subaudible tone.
• RUGGED CONSTRUCTION · HEAVY VINYL COVER ING. AMATEUR NET
• MULTI -COLORED BACK-LIT FRONT PANEL $589 00
• DYNAMIC MIC AND MOBILE MOUNTING BRACKET INCLUDED •

• A VA/LABLE A T REQUEST .. S 100 .0 0 depo~it wi ll
assu re faster d e livery..

Designed and b u i l t b y: D i st r i bu t ed by- - K s. res. add 3%0"
r=

the rad io. For some reason, I just didn't have
the urge to yak on the machine.

After a while, when the traffic ground to a
total stop on the expressway, I noticed that my
friend had a small notebook in his hands and
every few minutes, he would write something
on the page, while nodding wisely and mutter­
ing strange incantations to himself. I couldn't
really understand what he was mumbling and
was afra id to ask. From time to time, it seemed
as though I would hear words like "ninety
seven point eight seven", or "ninety seven point
nine one", and "ninety seven point one two
three:' Normally, I would have imagined these
to be frequencie s on the f.m. broadcast band,
but some clammy intuitive sense told me other­
wise. The ride continued to his home, and he
invited me in for coffee. Never being known
for refusing any kind of a freebie, I accepted.
And in the course of the chit-chat, my buddy
told me the following:

"While we were rid ing, I was keeping a log
of the guys on your club repeater, and for your
information, in the hour and ten minutes I was
really listening, I recorded a total of thirty eight
different stations. And of these thirty eight, I
would be perfectly justified in issuing either
warnings or citations to no less than thirty two
of them!" I replied wi th silence and he went on.

"The most frequent thing is "failure to prop­
erly identify," followed by "one-way trans-

missions" and "unidentified transmissions.to

Also, I would say that based on what some of
these guys are saying, we could consider viola­
tions of 97.67 (b ) on excessive power."

I listened intently for the next twenty min­
utes while my friend went on at length about
the rules and regs, and how, as an active
amateur himself, he was unable to understand
why so many amateurs rant and rail about the
misdeeds of the CB crowd, when many of the
same amateurs show little regard for the reg­
ulat ions to which they themselves are obligated
to adhere. There was very little I could say in
rebuttal. I tried hard to take apart his logic,
but all I really could conclude from the dis.
cussion is that many of us give lip service to
the rules, and violate them frequently. And,
much as it hu rts to admit it, a large percentage
of the abuse occurs on the repeaters. Let me
give out a few well-chosen examples of what
my friend was talking about .. ..

"W2J UP Mobile Two. clear 25·85 repeat."
This is one of the most frequent. The rules

state in 97.87 (b ) like this. •. . "Additionally, at
the end of an exchange of . . . telephony trans­
missions between amateur sta tions, the call sign
.. . shall be given for the station, or for at least
one of the group of stations, with which com­
munication was established." No doubt about it,
really. You are not communicating with a re­
peater .. . you are communicating with some
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with special custom features for
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Element length is adjustable for critical
•tunmg.

human being through the repeater, and clearing
with the repeater while failing to clear with the
station you were in fact talking to, does con­
stitute failure to observe this rule,

"WB2ZWR, this is W2JUP, both mobile".
This one is a beaut! And heard all too Ire­
quently. 97.87( b)(2 ) says . , ."When identifying
by telephony, immediately after the call sign,
transmit the word "portable" or "mobile" as
appropriate, followed by the number of the
call sign area in which the station is being oper­
ated". Oddly enough, one common miscon­
ception is that you are required to define the
other guys operat ional sta tus. Not true! You
can't find one single th ing in the regs that
says that you have to say whether the guy you
are working or calling is mobile. portable or
fixed . But in our haste to be nice guys, we
worry about the "both mobile" thing and
ignore the requirement to give the call area!
Fooey on this kind of operating!

The guy who brags that he is running his
"linear amplifier at 150 watt s" output, and then
in the next breath sta tes that he is only three
miles north of the repeater site is really asking
for it! And maybe, one of these days, will get
it, on the basis of 97.67( b) which says ..; "Not.
withstanding the provisions of paragraph (a )
of this section" (d iscusses not exceeding the one
kilowatt d.c, input thing ) , •. . "amateur stations
shall use the minimum amount o f transmitter
power necessary to ca rry out the desired com­
munications." Brother. I wanna see the guy who
can justify the use of a high power amplifier
when he is three mil es from the repeater!!!

It is remarkable that many of these operating
questions are not unique to the f.m. mode of
co mmunication. But. in today's amateur radio,
f.rn. seems to be attracting a very large share
of newcomers, and an unwarranted number of
people who sound like they belong somewhere
else in the spectrum. There is only one reason­
able conclusion to be drawn herein . . . as long
as the rules are what they are, it is incumbent
on each of us to observe them to the best of
our ability to do so. If the rules are no longer
consonant with the state of the art, let's get
together and write the required petitions for
cha nge of rulemaking to get the rules updated
to reflect our cu rrent o perating needs. And
whil e thi s sounds like so much motherhood ,
there are reasons to believe that it can and
does work. And there are ample precedents
that can be drawn from other areas of the
communication arts, such as the Aeronautical
and Public Safety Radio Services, whose opera­
ting procedures over the years, have been re­
fined and modified to better serve the users in
this changing world. Think about it, and let
me know how you feel. (The petitions are
easy .. . ir's the fourteen copies that kill! )

73, Norm, W2JUP
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TPL brings you the finest amateur RF amplifiers
'Of' VH F FM available today. Only state-ol·the-art
techniques in circuit and semi conductor technology
make an a mplifier of this quality possible.
The a mplifying transistors are of the balanced
emitter silicon power type. Each one is indi­
vmually checked for power output and reliability
during mismatch cond itions. They are operated
well within the factory 's suggested limitations for
added rel iabil ity and life. Most circuitry is of
mtceo-strip technique for stability and broadband
characteristics. Antenna switching is accomplished

through the use of a specially selected RF relay
. •• activated by only one watt of RF power
throu~ an RF sensing circuit. During receive,
the antenna by-passes the amplifier and is fed
through the relay to the transceiver. Also of note is
a reverse voltage protection d iode which protects
the power transistors from destruction in the event
the amplif ier is connected to the wrong polarity.
TPL amplifiers are si m ple to insta ll and fool-proof
to operate. With proper care , they will prov ide a
lifetime of dependable servi ce.
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BY NORMAN ST ERNBERG,* W2JUP

CQ Reviews:
The CEPCO Model Tl0 -C

Touch-Call Decoder

July,1 974 • CQ • 41

Front view of the Touch-Col! Decoder. The slide­
switch and LED are described in the text.

Call uses a dual phase-locked-loop decoder
chip fOI tone detection, as well as seven
other IC's.

A front-panel slide switch performs three
functions: in the TOUCH-CALL position, the
unit is set to receive a call with the relay
de-energized and the externally-connected
speaker muted. In the SPEAKER position, the
front-panel LED is reset to Off and the
relay is internally by-passed for direct
speaker operation .

Although the unit was furnished factory
wired and tested , the writer disassembled
the decoder sufficiently to permit examina­
tion of the printed circuit board and other
components. In kit form, the decoder is
fairly simple to build and adjust. The PC
board is good commercial quality, appear­
ing to be G-JO glass-epoxy, with well­
applied foils. Standard commercial-grade
components are used th roughout. The com­
pleted unit is fu lly enclosed, measuring
about 5 \4 " wide, 2 \4 " high and 6\4 " deep.
An external 12 volt d .c, supply is required.
This supply voltage is reduced to 5 v, by
the built-in 7805 regulator chip, and permits
the user to connect the decoder directl y to
any convenient 12 v.d.c. source.

The decoder furnished had an unmarked
terminal barrier strip on the rear panel, with

S INCE the inception of f.m, as the domi­
nant mode of commercial short-range com­
munication, one problem has existed : hav­
ing to hear unwanted information. Calls
intended for another listener were a sore
point for many circuit operators until the
equipment manufacturers developed the
idea of tone signaling.

In the earlier days, transmitters would
be modulated by low-level sine-wave tones
which would activate relay controls in re­
ceivers set up to accept those specific trans­
missions. Receivers not set to be activated
by the transm itted tone would remain mute.
Different tones would activate different
receivers.

With the advent of multiple-tone selective
calling, SELCA L, the situation became more
complex. SELCA L continues to be used in
h. f. aerona utical and marine radio. T oday,
hams may avail themselves of the security
and selective benefits of the Bell System
Touch-T one system.

The CEPCO Tl O-C Touch-Call Decoder
is a new product designed to selectively
act ivate an f .m, receiver when the proper
combination of Touch-Tone signals modu­
lates the f.m . carrier. T he decoder is de­
signed to interface between the receiver
audio output circuit and an extern al loud­
speaker.

As shipped, the Touch-Call decoder pro­
vides for the detection of one 4-digit Toueh­
Tone sequence with the option available for
the usc of one 3-digit sequence. The self
contained s.p.d .t. relay is wired to serve as
a speaker-muting relay.

Upon receipt and detection of the fin al
digit in the program sequence, the relay
activates for a fixed time interval and a
front panel mounted red LED latches on to
indicate that a coded call has been received
and that the unit is activated. The Touch-

' PM Editor. CQ.
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Fig. l -Setup of test equipment for determining
sensitivity of CEPCO TlO-C Touch-Coll Decoder.

one of the pins indicated in the manual as
a spare. The writer strapped this spare termi­
nal to the PC board marked "common", so
as to bring the swinging arm of the relay
out to the rear terminal strip in order to
make the relay available for non-loud­
speaker switching functions.

The two potentiometers which set the
tone frequency settings were deliberately up­
set by the writer. Using a standard Western
Electric 35Y3A Touch-Tone pad powered
by a 12 volt supply, the manufacturer's
setup procedure was fOl lowed and the two
frequency-setti ng pots were adjusted with
no difficulty.

Insulated jumper wires are used to pro­
gram the 7401 chips for digit selection. The
unit was received already programmed for
a four-digit code, (the code numbers were
silk-screened on the rear panel). Frankly
speaking, the manual's instructions for code
programming were not really very clear
and the newcomer to IC logic may well have
difficulty in following the outlined pro­
cedure. CEPCO could definitely improve
this area as well as include a more satis­
factory explanation of functional details and
circuit description. The manual is, unfortu­
nately, quite cursory and in this writer's opin­
ion, inadequate.

Test Methods and Results
Although no specifications were received,

the writer set out to perform some testing
of the decoder. The equipment was con­
figured as per fig . I. The pad output being
a two-tone signal, an oscilloscope was used
to determine peak-to-peak signal levels for
measurement of decoder sensitivity. With
the decoder internal sensitivity control set
for maximum, reliable operation was ob-

•
,

tained with a minimum signal input of 640
millivolts peak-to-peak, or 225 millivolts
r.m.s., when the decoder was supplied with
d.c, voltages from 7.5 to 15.0 volts. Reliable
triggering was ob tained when the signal to
noise ratio was as poor as 10 db, a rather
noisy signal.

The release time of the relay was found
to be about l2~ seconds and did not ap­
pear to vary with supply voltage. Power
consumption was found to be 90 rna in the
resting mode and 105 rna in the latched or
energized condition. In regard to supply
voltage, a wide range seems to be inherent
in the unit, due apparently to the 7805
regul ator chip. With a two-tone signal level
input of 1.0 v p.-p. at 7.0 v, d.c. to the
decoder, the LED would illuminate, but the
relay would not operate. At 7.3 v., the relay
began to operate sluggishly. At 7.6 v. re­
li able relay operation was obtained.

Conclusions
The C EPCO model TlO-C Touch-Call

decoder performs well under test conditions.
Subsequent installation in a v.h.f. f .m. base
station showed the unit to perform reliably
under normal operating conditions. As a
single-function decoder, the unit follows the
intent of the designers and. manufacturers.

- W 2JUP

• 0

Amateur nSate\if Corporat ion
lAM I:.. ' nOfl-prof~ . t~)(~,xetnpt organi­
tati o - -f I,,_th~eater Wath ington.
D.C . are~'Jfi~~go. It is a n:'em~rship
organiu,IO~! open to all radio a ntateu~nd
interest,'d nO n·amateurs. AMSA T's- ,sa tetQte
prograr# a,~ su pported enti rely from· dona-~
t ions. m embHship dues. and grants.

Jo m AMSAT. l earn more about b9w
you cJ'n p; n icipate with the exci t ing AMS~T
OSCAR 6 ,co mm u nicat ions sa te ll ite. and with
the ~'xci t i i"l9 AMSAT· OSCAR 6 communica·
tlons sa telli te. and with OSCAR 1 which
promises Lt o be even ben... ! Receive the
quarterly AMSAT News lettee with the lat est
mformatlon o n Ihls new ham radiO fronti er .
For membership in fo rmation. wrHe the Mem·
bersh ip Committee. AMSAT. P .O . Box 27.
Washington . D.C . 20044.

SUBSCRIBE TODAY

SEE PAGE 30

...

Audio
C"PCO

-,f- inpu t
touch -call
decoder

OutPUt
leY~1

control
A

d.c.

OlC i l losco~ milliameter

V
~

vcnrret

Adiustab l~

r~laled

e.e. supply

Regula ted
e.e. supply

Touch tcoe
pad



July, 1974 • CQ • 43

Fig. 2-Meter cali b ra tion. S.w.r. is accurate ly in­
dicated when forward reading is set to 100 p.a.

Fig. l-Schematic of s.w.r. b ridge descri bed in
text. If mete r sensitivity is too g rea t, try shunting

it with a resistor as shown.
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and, all you need do in this switch position is
tune for maximum reading.

I built the entire unit in a readily available
plastic instrument box measuring 6" X5"X2~"

with a matching front cover, although a Mini­
box will do fine. The meter was a standard 0­
100 microampere d.c. unit I had in the junk
box. Any meter from 50 microamperes to 1
m.ilJiampcre full scale will work, however, you
Will be able to use the device at lower power
level s with higher sensitivity meters. Figure 2
is a calibration chart for the meter which can
be added below the existing scale with rub-on
decals.

This unit should perform quire well on all
amateur frequencies up to the 420 mHz band
although sensitivity will drop off at Jower fre­
quencies. Full scale sensitivity with 75 watts is
obtained down to the 40 meter band with a
100pA meter movement. A 50"a meter will
allow full scale operation at 80 meters with 100

'"! 3.0
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BY IRWIN MATH, · WA2NDM

' 5 Melville Lane, Great Neck, NY 10023.

MATH'S
NOTES

T HIS month. we would like to describe a sur­
plus item that can be easily converted into a
welcome addit ion to any amateur radio stat ion.
Of course a little bit of work will be necessary
to full y utilize the device but the results will
be well worth it, so warm up the old soldering
iron and read further.

Bar ry Electronics, 5 12 Broadway, New York,
N.Y. 10012 (2 12-WA 5-7000) has been adver­
rising an "SWR Bridge Coupler" in their CQ
ads for several months now and since the price
seemed right. only $ 10.95, we decided 10 pur­
chase one. What we got was the bridge element
(apparent ly brand new ) from an obviously
professional instrument. beautifully machined,
with very impressive specifications; " 1 KW c.w,
power capability from d.c, to 800 mHz." In­
sertlon S.W. f. o f the unit we tested at 420 mHz.
was only 1.0 I and insertion loss at this same
frequency was not measurable.

Being very well pleased we proceeded to
build a complete reflectometer or s.w.r, bridge
as they are sometimes ca lled. The fi rst problem
was getting r.f, into and out of the unit since
its connectors are both "T NC" types, threaded
versions of the common BNC's. We got around
this problem by purchasing two Amphenol type
79675 TNC to BNC adapters and we now had
a BNC input and output capability. There
would be nothing wrong however with simply
using standard male TNC connectors on your
transmission line to avoid the COSt o f the
adapters. Either type of connector can be ob­
tained from any large electronic parts dis­
tributor or well stocked surplus outfit.

The next consideration was getting the d.c.
fo rward and reflected power signals out of the
device. Two standard PL·259 U H F connectors
with their center pins cu t down to !4 " long
solved that problem rather neatly.

The rest of the circuitry was very easy to
implement and is shown in fig. 1. Notice the
third switch position, "F-R.'· This is normally
not provided in a sta ndard instrument, but if
you think about it a bit, you will easily see that
for minimum s.w.r. forward power should be
maximum while reflected power should be
minimum. Therefore F- R should be maximum





an ennas
BY WILLIAM I. ORR,* W6SAI

I T'S a lot of fun to read about five element Quad
beams for 20 meter DX work, 3 element, Yagis
for 40 meters or foxy 80 meter monster Quads
on 120 foot towers, but let's face it . . • "modern
living" has its drawbacks as well as its blessings.
Many amateurs have discovered. to their cha­
grin, that a large percentage of new homes.
condo minium apa rtments and townhouses in the
larger cities have iron-clad restrictions against
the erection of any antenna written into the
lease or deed. To cap it off, the widespread use
of cable TV in such dwellings, plus the instal­
lation of underground utility wires makes the
amateur antenna an all-teo-conspicuous stand­
out and eyesore to man y persons.

In some instances, the erection of a small
antenna is tolerated, but the amateur immed­
iately becomes the unwilling target for various
co mplaints of television and stereo interference
from suspicious neighbors, often befo re he even
gets on the air!

Lack of available space, onerous restrictions
and esthetic considerations can thus inhibit an
otherwise enthusiastic amateur and reduce him
to the ignomy of working through the local 2
meter repeater with a "rice box" and a 1 9 ~ inch

whip antenna in his living room. Antenna woes
can be many, but with ingenuity and tact. many
amateurs may erect an unobtrusive antenna
withou t running afoul of the neighbors, the
hard-hearted landlord o r the stee ly-eyed Build­
ing Inspector.

•

The $64 Question
During the short life of this column, one of

the most-asked questions dealt with the prob­
lems of erecting some kind of high frequency
transmitting antenna under restrictive condi­
tions: not enough room in the yard. landlord
problems. deed restrictions. telephone and util­
ity wires in the way and similar perplexing
hazards. Unfortunately, no universal problem­
solving antenna is at hand and each antenna
installation must be solved on its own merits.
Antenna information in the various handbooks
is all well and good, but the pretty pictures o f
antennas atop sky-high poles. or stretched taste­
fully across a broad expanse of grass usually

' 48 Campbell Lane, 1\Ienlo Park, CA 94025 ,

don't bear any relationship to the real-life situa­
tion in a large city where the amateur is sur­
rounded by neighbors and buildingst .

The problem, then, is how does the amateur
-forced to operate under such restrictions­
get on the air and put out a respectable signal
on the DX bands? This column will be devoted
to this difficult problem.

Provided there are no legal obstacles. which
are outside the sco pe of the present discussion,
it is possible to make the best of a delicate,
situation by following the principle o f the "in­
visible antenna". This practical concept works
on the theory that if the antenna is not easily
seen. or recognized. it will not be an antagon­
istic object to the observer. In many hardship
cases, it is possible for an amateur to get on
the air with an "invisible" antenna and enjoy
rag-chewing and DX on the high frequency
bands without anyone being the wiser. Need­
less to say, this theory is valid only if the
transmitting gear is full y TVI· and stereo-proof!

The "Invlslble Antenna" Concept
The "invisible antenna" concept is based

upon the fact that the antenna in question is
either hidden from view, is visible but dis­
guised, o r it disappears irorn dew when not in
use (" when the sun goes down, the antenna
goes up", as one wag put it ) . One of these
styles o f antenna can allow an amateur to get
o n the air under circumstan ces that would
normally prohibit a more orthodox install ation.
T he "invisible" antenna is not a touch of
magic; it works according to acce pted antenna
theory and, when properly adjusted, can pro­
vide many happy on-the-air hours, regardless
of the jaundiced eye of the next door neighbor.

The Indoor Antenna
The first type of 'uinvisible" antenna to con­

sider is the indoor antenna. A great majority of
small dwellings and apartment houses in the
United States and Canada are of wood fra me
construction with a roof of composition material
o r wood shingles. The only metal in the build­
ing (aside from nails) is the electric wiring,
the water pipes and the drain lines. In recent
construction. moreover, the drain lines-instead
of being made of iron pipe-are made of large­
diameter plastic (polyvinyl chloride ) pipe . Ex­
perience has shown that a wood building causes
little or no effect on an antenna placed within
it. provided some care is taken not to let the
antenna couple itself electrically with the wir­
ing and meralic plumbing system of the build­
ing. Thus, standard dipoles and end-fed single

IAn outstanding exception to this comment is
W6SAI's new Handbook, Simple, Low-Cost
W ire A ntennas (Radio Publications, Inc., Wil­
ton, Conn. $3.95 plus 25c postage and han­
dling). Highly recommended for beginner and
old-timer alike. It has plenty of information on
"invisible" antennas for "tough" locations.

-Editor
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pride to its owner as well as proof
positive that he has the very best
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line to an attic area , or loft; or possibly up a
wiring duct to the roof. One enterprising arna­
teur found that the ai r vent pipes in his plumb­
ing system tha t ran up to the roof, past two
apartment levels, were made of plastic pipe.
He drilled a small hole in the vent pipe, well
above the water level and fi shed a wire down
the vent pipe from the roof, pulling the end out
in his apartment ! This gave him a 28-foot high
vertical antenna that ran from the wash basin in
the bathroom up to the top of the vent pipe on
his roof! The adjacent cold wa ter pipe was
used for a ground connect ion. See fig. 1.

The AII.lmportant Ground Connection
Many amateurs have run into difficulty with

indoor antenna systems- part icularly the end­
fed antenna-plus-tuner combinat ion - because
they have a poor ground connection, which can
cause improper transmi tter loading, result in
TVI and destroy the efficiency of the antenna .

Experience has shown that a rod driven into
the so il or a wire connected to a radiator or
heating vent is a poor radio ground. To make
matters worse, the longer the wire connection
between the transmitter and the ground. the
poorer is the elec trical efficiency of the ground.
To put it bluntly, most typical ground connec­
tions are worthless, especia lly on the higher
frequency amateur bands, where the length of
the ground lead is an appreciable fract ion of a
radio wavelength. A sure sign of a poor ground
is r.f, o n the micro phone that "bites" the oper­
ator whenever he touches it. Feedback and in­
stability of the equipment are also signs of a
poor ground connection.

These problems multiply when an indoor
antenna is used, as the transmitting equipment
is usually in the strong, nearby field o f the an­
tenna. Thus, regardless o f the type of indoor
antenna used, dipole, end-fed, or wha tever, the
first secret oj successful operation is a good
ground connection.'

Broadcast sta tions have extensive ground
systems that cover an area the size of a city
block. but such an elaborate installation is im­
practical for radio amateurs in apartment
houses and condominiums and they must settle
for something less. Fortunately, this can be
done by the use o f a tuned radial ground wire,
which is a modificat ion of a more complicated
grounding technique used in many commercial
instal lations.

The Tuned Radial Ground Wire
The term "radio ground" does not necessarily

imply a direct connect ion to earth, but rather
an r.f. return path to the portion of the equip.
ment normally accepted as being at ground po­
tential. The equipment may. or may not, be
connected to an actual earth ground. A few
ready-made ground systems exist in some
homes and, if available, should be used in con­
junction with the tuned radial ground wire. For
example. the cold water distribution system in

-
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wire antennas can be erected within such build­
ings with an excellent chance that they will
work as well as in open air .

T he indor antenna is height-limited by the
ceiling or roof line of your dwelling, so if you
contemplate such an antenna, it is much bette r
to place it on an upper floor of a bu ilding
than o n the ground floor. If you are lucky
enough to have an att ic space, or loft. the
antenna should be strung up near the roof, pro­
vided it is not meta l.

If you have access to the roof, an antenna
may be laid directly on the surface of the
roof, o r perhaps strung a few inches above the
roof, using existing vent pipes or chimneys for
tie-points. If the antenna is placed indoors. it
should be erected at right angles to most of the
electric wires hidden in the walls of the build­
ing. By examining the plugs and wall switches,
it is often possible to make a good guess as to
the actual position of the wiring in the walls.
The antenna can slope a bit, or be bent, if
necessary, to fit into the available space. The
whole operation , while not complicated, is cut­
and-try and it is easy to move the antenna
about to determine the best placement. Once
the location has been chosen, the antenna is
held in place using heavy twine (no insulato rs
are needed ) and hook-eyes placed in appropri­
ate spots in the walls and ceilings.

If the amateu r staiton is on the ground floor,
the situation is more difficult. but still not irn­
possible. It may be practical to run a coaxial

Fig. l-"lnvisible" vertical antenna is run from
ground floor apartment to roof through plastic
vent pipe of bathroom sink. Copper water pipe at

sink serves a s a convenient ground connection.
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Fig. 2-The tuned rad ial ground system used with
an end-fed antenna . (A)- Sing le band operation
with one radial g rou nd wire. (B)- Two band oper­
a tion using two radia l wi res. If a dipole or other
balanced antenna is used, the a ntenna tuner may
be omitted. Each radia l g round wire is on e­
quater wave length long at the operating fre­
que ncy. (Dra wing courtesy of Rad io Publications,

Inc'!

many buildings is composed o f copper pipe.
solde red a t the jo ints and grounded at irreg­
ular interval s. This can serve as an aux iliary
ground in conjunct ion with the rad ial wire.
Water syste ms of iron pipe have questionable
joints (as fa r as e lect rica l conductivity goes)
and plastic water pipe systems a re useless as a
radio grou nd. A n underground sprinkling sys­
tem composed of copper pipe is an ideal aux­
iliary ground, provided the connecting lead
from pipe to equipment is short and direct­
not more th an a few feet long.

T he tuned radial ground wire (sometimes
caned a counterpoise by Old T imers ) is an
ar tificial electric ground that is very effective.
It is simply an insulated wire. one-quarter
wavelength long a t the operat ing freque ncy,
connected to the chassis of the transmitter at
one end and run away from the equipment in
a random direction. either indoors o r outdoors.
The far end of the wire is left free and is taped
to prevent accidental contact. The wire is "ho t"
with r.f. energy at the open end and can cause
a nas ty rJ. bum to anyone unfortunate enough
to touch it when the transmitter is operating.

As the tu ned radial ground wire is resonan t.
it will only work properly on one amateur
band . Two or more radial wires may be at­
tached to the transmitter for multi-band opera­
tion, if a multi-band antenna is used (fig. 2).
Radial placement is not critical , al though it is
usually run in a hor izontal plane. along the
floor of the radio room tacked against the
wall, or perhaps out the window and along the
side of the dwelling. Fo r the lower frequency

bands . where the rad ial is quite long, it can be
run out of the window, down to ground level
and passed through bushes or trees, a few
inches above the ground. It should not actually
touch the ground, nor any metallic objects that
will detune it. It is no t considered to be an an­
tenna. so it does no t have to be " in th e clear",
but it should ru n in as stra ight a line as
possible.

If a reasonably good ground connection is at
hand, it should be used along with the rad ial
ground wire. The combination of the best pos­
sible radio ground. plus a rad ial wire. " tames"
th e most difficult antenna and reduces loading
problems to a minimum. A chart of radial
wire lengths for the h.f. amateur bands is
given in fig. 3.

Bury Your Radial Wire?
Placing a tuned radial wire about your dwel­

ling may be a real problem unless the wire

[Continued on page 84 ].

B. nd Radial ground wil'~ length

160 low 123'0'"

160 high t2O' 0"

BO 63' (Y'

. 0 32'0'

2() 16'6'"

15 11' (Y'

10 S'3"

Fig. 3- Radial ground wire length.
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1973 CQ WORLD WIDE
DX CONTEST:

PHONE RESULTS
BY FRANK ANZALONE.· WIWY

W Ewere somewhat apprehensive of how
we would make out in our Phone Contest
back in October. With a decreased sunspot
cycle with an expected number of 36 which
would make it almost 50% lower than last
year and the lowest level since 1965. we
did n't know what to expect.

George Jacobs had predicted at least Nor­
mal conditions for the contest week-end. but
George upgraded them up to Good in his
Oial-A-Prop last minute forcast and sure
enough we experienced some very good band
openings. even on 10 meters. Of course a
lot depended on where you were located as
all sections of the world were not so fortun­
a te.

A total of 1746 logs gave us a modest
2% increase over last year. This in spite of
a decline in state-side and European returns.
However th is slack was more than m ade up
by a substantial increase from Japan and
the USSR.

We are very happy to report that very
close scrutiny of logs and analysis of tape
record ings made by the Contest Committee
showed that the vast majority of callsigns

" Chairman, CQ Contest Committee.

ZF1 GW/VP7-Thi, wes a fun trip far WB4TAF,
WB4EYX, WB4GWl, W40RT, and WA4SVH. Still
tho t 1.6 million score was not bad conside ri ng
they anly had a lBAVT vertical. WB4TAF didn't
expla in why they used the double OX combination

call.
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TOP U.S.A. SCOR ES
Single Operator

All Band K6AHV 1.635.039
28 mHz WB4UYD 144.000
21 mMz W4WSF 346.527
14 mHz K2KUR 515.274
7 mHz.. W4QCW 76.648

3.8 mHz W5SZ 36.630
1.8 mHz WB8APH 462

Multi-Operator
Single Xmtr W7SFA 1.765.921
Multi Xmtr W2PV 5.248.173

were being logged correctly this year. Partic­
ularly gett ing JA calls correct on 15 meters.
which if you remember presented quite a
problem last year.

Unfortuna tely however. in 1973 we faced
a callsign problem of another kind. It seems
a number of U.S. stations took advantage
of the supply of VE stations on the low
bands. and wo rked tons of them for 2 poin ts
each.

However, written requests to the Cana­
di an sta tio ns fo r verificatio n of these
contacts. produced an un acceptably high
percentage who were unable to confirm the
claimed QSO.

For th is reason the following multi-multi
stations had their total score reduced ac­
cordingly : W2 PV. W3AU. W4BVV and
WA8Z0F. The message is clear Iellas, be­
fore you log him make sure you've got his
call right. We just cannot tolerate sloppy
logging. and certainly in this case there is
no excuse of a language barrier or a weak
signal.

And we absolutely will not tolerate a log
with an excessive number of duplicate con­
tacts for which QSO credit has been taken.
As we have indicated before. th e word "ex­
cessive" is our guideline in determining
whether a log sho uld be disqualified. and
not a set percentage.
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PLAQUE & TROPHY WINNERS

Single Operator, Single Band
WORLD- North Jersey DX Association.
Dr. Harold Megibow, K2HLB Memorial.
Won by Mario Rebufello, CV4C (1 4 mHz)
CANADA-Gene Krehibiel, VE7DKS Tro­
phy. Won by Alan R. Leith, VEIAL.
CARIB./C.A.-Gus Huether, H R2GK Tro­
ph y. Won by Pedro J. Piza, Jr., KP4AST
SO. AMERICA - Brazil DXers Trophy.
Won by Talma Drumond, PY40D (14 mHz)

Single Operator, All Band
WORLD- Bill Leonard, W2SKE Trophy.
Won by Ville Hiilesmaa, ZD3Z
U.s.A.-Potomac Valley R.C. Trophy. Won
by Robert Ferrero. K6AHV
CANADA-Jack Baldwin, VE3 BS Trophy.
Won by Jack Baldwin, VE3BS
CARIB./C.A.-Harold Fox. W3AA Plaque.
Won by Rodrigo Madriz, TI2WD
EUROPE- W4BVV Operators' T rophy.
Won by Ulrich Weiss, DJ2YA.
AFRICA-Gordon Marshall , W6RR Plaque.
Won by John Dunnington, ZS6ZE.
ASIA- Japan CQ Magazine Trophy.
Won by Zal Kabraji, VU2DK.
OCEANIA- N o rth ern Calif. DX C lub
Trophy. Won by Station KH6RS, Philip
Goetz, W6DQX operator.

Multi.Operator, Single Transmitter
WORLD - John Knight, W6YY Trophy.
Won by Station VP2M. (Oprs. W5MYA,
W5QBM, WA5JMK)

Multi-Operatar, Multi Transmitter
WORLD-Radio Club Venezolano Trophy.
Won by Station PJ9GIW. (Oprs, W4GIW,
K4BAI, K4CEF, K4D1C. W4GKF, W4­
MCM, W4SSU, W4YWX. WB4RUA)

Cantest Expedition
WORLD-Stuart Meyer, W2GHK Trophy.
Won by Station FGOZZ/FS7. (Oprs. F5QQ,
F5ZW, G3TXF)

Special CQ Award
To Ville Hiilesmaa, OH2MM, Operator
World Champion Contest Expedition Station
ZD3Z.

Be assured, however, that we are more
than lenient in making a decision. M a ny
factors are taken into consideration. mostly
favorable to the contestant. M any scores
have been proportionately reduced rather
than disqualified, and some have even been
upgraded when the situa tion warranted.

The calls of the disqualified stations will
be found under a separate listing. One con­
solation is the fact that the list is less than
half of what it was last year. The pity being
tha t it would not have been necessary had

the contestant taken a litlle time to check his
log before submitt ing it.

That is, all except H G 8KQX on 28 mHz,
that one was a real "snow job."

A recent letter from one of the stat ions
disqualified last year, complained bitterly
that a part of tthe blame should be assumed
by the dozens of W IK 's who worked h im
two, three a nd four times on the same band.
( A nd then sent him a QSL card for each
QSO ). He also feels that we do not allow
sufficient time after the contest to check out
the log. We can sym pathize with his frustra­
tion, but feel there is more than enough time
a llowed to clean up the log and cross out
these offenders. We cannot be expected to
d o it for you.

A change in your score may also have
been due to several other factors. Some
sta teside stations took 3 point credit for
worki ng stations within the North A merican
boundaries. Everything in Zones I thru 8,
plus Greenland in Zone 40, arc considered
as part of North America and count 2 points
per QSO. By the same token, those of you
in N.A.. wh o took only I point were given
the ex tra credit.

Newfoundland and Labrador are not sepa­
rate multipliers from Canada, a nd only
VE2's north of the 50 degrees N . are in
Zo ne 2. ( V E 2 A C P was O K, b u t not
VE2DLC).

Also Okinawa and Pa ntel leria do not
count as extra country m ultipliers. J R6 is
pan of Japan a nd IH9 is considered as
Sicily even though it is in Zone 33. We
ex plained all that last year.

Most everyone is aware of the fact tha t
we use the DARC WAE Country List for
all European contacts. T herefore G M Shet­
lands, IT Sicily and UNI Karelia are sepa­
rate country multipliers. Of course its now
official that East and West Germany have
now been given separate country status.

In the multi-operator category we found
a few of the Single Transmitter stations
taking undue advantage of the rule per­
mitting operation on more than one band
within the same period, to pick up a new
multiplier. The rule is specific that this is
only permitted for the purpose of working
a new multiplier. For this reason we found
it necessary to put U K3AAO and U K9ANA
in the Multi Transmitter division and not
Single Transmitter as they claimed. A rule
modification may be necessary for Single
Transmitter stations.
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Single Operatof - All Band

oso', Zo"", Countries

StatIon \ .8 3.8 7
" 2' 28 1.8 38 7 \ . 2\ 28 1.8 38 7 ,. 21 2B

lOJZ " lsa 1035 1227 163D 13 19 " " " 23 37 8'2 " 8.

KH6RS 21 '"
.,. " 6 1278 129' 1 16 21 34 '8 23 • 70 3D 11 53 45

4C9AA 3" 651 103 1534 , 783 18 23 ' 8 J1 21 45 60 83 96 48
YV6AW '0' 831 1069 l OS' 14 '8 n " " 91 88 10
lUSHF 1 3 14 53 931 .., 965 3 • 15 " 3D 76 3 1 21 88 n 13

OJ2YA 45 " 60lI lD6' J29 1 13 3D 76 " 34 31 86 15 65
G3lNS 134 53 823 136 '61 10 13 " " " as " 91 81 ' 3
KH61J • 81 119 621 814 868 , 10 13 " 23 18 , 9 14 " 79 78
OZSKF 378 785 150 .,. 57 15 76 " " 18 .. .9 15 57 76
VA7WJ 8 7D7 361 .., 116 "" 1 15 19 " " 19 1 23 3D 13 56 "
KijAHV • 53 706 ,., 80S 701 1 18 " 31 31 "

,
" 35 68 10 "

Multi·Operator - Singla Transmitter

VP2'" 50 359 ' 60 1468 1198 I S20 1 13 19 '8 " 21 9 37 " 93 8' 54
FGeZZ / FS7 3 48. 551 183 1781 1278 3 14 " 75 23 19 3 37 .. 88 18 ..
IH9AA 191 J48 95. 1170 615 8 19 31 " 11 36 50 8' 18 "Ol eWU 149 ' 36 .,. 88' 48' " 23 JJ " " 57 61 81 19 11
UK9AAN '45 '" 1423 m 181 11 31 37 31 " .. 13 100 15 ..
PY2CAB 78 1758 970 615 10 38 35 21 15 '" 95 45

W7SFA 9 " 783 ' 93 115 65 s 15 21 " 76 21 • 23 " 8' .. "
Multi·OpetatOf - Multi-Transmitter

PJ9GIW J5 m 653 1881 1960 18S4 9 16 " 29 '9 " 13 '" 19 103 91 88
CR6AA 19 188 1191 17S4 1101 1 21 36 JJ 29 13 50 145 109 90
OlePG ". 6'" 61 0 1191 1065 JSO , 11 75 37 34 " 11 " 13 138 106 "UK9ABA 761 38' 11., 1011 65' 16 " '" 37 75 53 '" 111 108 13
W1f'v .. • 298 114S 11 76 ' 96 s • 78 '" 31 "

, • 13 130 179 10'
Ol l WW 83 :Il9 ,.. 918 1391 3" , 10 " 36 36 21 8 " 81 118 106 65

Be nd-by-be nd breakdown of top scores.

Once again we were hard put to pick the vidual operation but it surc made a lot of
winner of Stu Meyer's Exped ition Tro phy. guys very happy.
Almost all the expedition stations were T he PJ9GIW multi-multi contest expedi­
deserving candidates. Some for putting a tion hcaded by Van, W4G IW was compared
country on the ai r from which there would to that of a small military operation. With a
not havc been any contest activity, and compliment of 9 operators and 5 XYL's,
others for making a rare country available Curacao must have thought they were really
to a maximum number of stations. It was being invaded by an army. Thc equipment
a very difficult deci sion, but the Committee included 5 complete rigs. 3 linears, 5 beaml
finally came up with two awards. The mast combinations and other odd accesories.
W2G HK Trophy to the FG~ZZ/FS7 multi This was the third contest exped itio n by
group of F5QQ, F5ZW and G3TXF for this group from the South Eastern DX Cl ub
their excellent job fro m Saint Martin. And of Atlanta, Georgia. They finally hit the
a special CQ Award to Ville , OH2MM for jackpot.
his championship performance as ZD3Z Same C o m m itt e e. Fred Capos sela
from Gambia. W2IWC /6, Bob Cox K3EST. Dave Don-

A rather unusual and interesting operation nelly WB2SQN, Bob Entwistle WIMDO.
was tried by Ken. K2FJ and John , K 6SE/2 Andy Malashuk Wl GY E, Ralph Nichols
fro m the island of SI. Martin in the Nether- WI CN U. Dick Norton W6DGH, Gene
land Antilles. Since the Island is divided
into a Dutch and French side it made two Walsh K2K UR. Bernie Welch W8 IMZ and
countries available. Ken set up his station yours truly. Fred and Dick had a hard work­
PJ 8DX /PJ7 in Sint Maarten on the Dutch ing crew that gave them a hand out on the
side, while John operated FGI\AFA /FS7 a West Coast. Here in the East we had Mar­
few miles away on French St. Martin. Oper- guerite and Eileen out at the office who kept
ating on the same frequency on 28 mHz it things moving.
was poss ible for Ken to pass each sta tion he It 's back to the salt mines for the c.w,
worked Over to John. Like getting two for section. T hat one shouldn't be too difficult.
the price of one. It slowed up their indi- 73 for now, F rank, WI WY
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TOP SCORES

28 mHz
CR6CN .524.234
CR60Z 379.1 97
PYIM B 312.600
LU8FEU 296.238
CR6FW 242. 155
CR6Il 167.320

MULTI·OPERATOR

SINGLE TRANSMITTER

SINGLE OPERATOR
ALL BAND

ZD3Z 5.085.806 DJ2YA 2.278.357
KH6RS 4.173.519 G3LNS 2.145.287
4C9AA 4.125.934 KH61J 1.751.690
YV6AW 3.504.375 OZ5KF 1,721.020
LU5HFI 3.103.452 VA7Wl 1,702.41 6

SINGLE BAND
14 mHz

CV4C 1.233.128
CR6LF 996.135
PY40D 985.473
SM6CKU 608,38 1
EA4LM 586.333
F2QQ 518.034

3,8 mHz
KV4FZ 183.200
OHIXX 60.435
PA~HBO 46.200
VE7SV .42.096
W5SZ 36,630
W4CRW 32.155

VP2M 5.167.355
FG~ZZlFS7 3.871.976
IH9AA ........3,71 9,573

1,8 mHz
ZFIGS /VP7 .4,35~

PA0HIP 2.3 10
G M3YCB 1.464
DK2QL 1.378
GW2UCB 1.1 22
WB8APH 462

DUWU ......3.4 16.808
UK9AAN ..3.412 .200
PY2CAB ....2.991 .460

MULTI·OPERATOR

MULTI TRANSMITTER

21 mHz
G3HCT 669,987
CR6NO 658.668
YU2CDS .542,620
DL6EN .400,1 77
VE3BBH 354,432
W4WSF 346,527

7 mHz
KP4AST 335.440
CN8 HD 213.465
HR1 RF 176.51 7
VK6CT 135.810
OH 5NW 111 .078
YV4TI 96.609

I'J9GIW 11,132.443
CR6AA 9.181,991
DUPG 6,409.8 17

UK9ABA 5,327.8 17
W2PV 5,248.1 73
DL~WW 5.046.678

u m ber after c all WAlKIE .. 1.541 34 13 23 WB2MAN " 35,334 163 19 59 WA3DMH .. 28. 536 106 26 58groups
denotes following: WA INlD " 1.242 16 9 14 K20LG .. 14,0 13 16 19 62 W3FA .. 21,528 117 25 44etters

and, (A·a ll) Final Score , Wl SK .. 638 12 11 11 W2FVS .. 11 .984 19 15 41 W3SWF .. 18,000 13 36 54
umber of QSOs . Zones an d KITHQ 28 82,513 269 23 86 WA2TUJ .. 1.3l1 23 6 13 W3Ml .. 16,362 15 29 52
o unt ries. Ce rtificate wtn- KlLWI .. 61.000218 20 80 K8WWU/ 2 K3Z0l .. 10,988 51 25 42
ere are listed Bold Fa c e . WIMDO 21 188.748 516 21 99 21 268, 920 697 31 104 W3BB .. 8,848 60 19 31

P HONE RESULTS WAUMP 21 186.732 518 31 95 W2HIN 21 261.434 670 31103 W3KDD 28 66.000 231 24 86
WAIM CY .. 70.252 259 26 65 WB2ZGI .. 71 ,508 244 21 14 WA3FXW " 63,994 233 24 14SINGLE OPERATOR WI PIV "64 ,034222 25 16 WA2RQH .. 50 ,460 198 24 63 W3SDV .. 13 ,260 85 18 42

NORTH AMERICA KI INO .. 52 ,920 190 26 72 WA2AUB .. 24,570 III 21 51 W3BRB 14 177, 525 467 35 100
United States KlIl K .. 22,345 122 19 48 WA2ZWH " 6 ,630 58 15 21 WA3NGS "156, 152 418 34 91

llNO A WIAWE .. 4 ,800 51 9 23 WB2SXD ,. 4 ,032 40 10 26 K5ZUV/3 " 3,597 41 12 21
1.191.0151060 111 288 WAlSKV 14109.710359 30 16 K2KUR 14 515,274 1158 38 119
A CP3BY/l .. 4 ,368 51 16 23 K2BQO .. 235 ,524 732 29 85 K4YX A 964.366 915 109 268

1.095,032 1049 106 260 K2lQQ/1 W2AZO .. 36.936 18 1 21 51 W4UPJ A 8 51 .148 931 90 234
AUUY A 3.8 2,640 55 1 11 K21SP 1 11,660 89 15 40 W9M IJ/4 A 77 4,675 878 95 218

1.065.996 1006 105 266 WIBB 1.8 192 12 5 7 WA2COS K4 1RQ .. 552 ,00061 4 94 226
(ODr. WA2l 0 Z) 1.8 98 30 3 4 WA4YBV .. 400 ,8 19 518 84 193

lCSJ .. 95 7 ,852 9 30 108 259 W2GID A WB4HQ E .. 375 ,984 530 79 173
AI KID .. 616,148 741 79210 1,048,874 9 31 113 284 KILPl / 3 A WB4TPU " 354 ,564 504 79 173
l CMH " 401. 73 7 684 56 147 WA2DHF " 758,264 849 93 22 4 1.1 95,990 1075 106 292 K4Cl .. 288 ,164 432 75 169
AI NRY .. 357.0 30 496 78 175 WA2FCA .. 533.052 618 84222 W3CRE A KgCMF/ 4 .. 250,624 355 82 174
l OME " 236,400 441 55 142 W2FZJ " 433 ,972 60 7 101 207 1,01 2,893 1031 105 242 K4PQl " 248,868 399 67 156
IB IH " 216, 449 301 7 5 188 K2Fl to 311.866 402 78 20 5 WA3GUl .. 598 ,986 718 100 211 WB4TB O .. 243.506 404 64 154
I RED .. 185.861 310 74 147 WA2SFB " 173.824 317 60 134 W3YP " 559 ,616 625 99230 K4EZ .. 234 ,685 354 85 166
AIFOD " 138 .272 334 46 103 W2RHE " 144, 196 283 69 1I9 (Opr . W3DQG) W4KFC .. 202.630 319 74 156
AIFBX .. 126 ,310 262 51 119 W2UI " 138. 159 282 65 124 W3QDR .. 462, 903 516 102 226 W4KNW " 176,542 308 70 136
1WY " 103.062 203 66 127 K2QIl " 1I0. 532 248 56 127 W3ZSR " 380 .48 4 498 88271 W4El .. 164,649 286 73 140
I BPW .. 88,510208 62 105 W82ZWJ " 105,1 82 243 46 108 W3VT .. 346,698 410 99207 K4BEO " 162.408 304 66 135
I HWM .. 83 .074 208 41 99 W2lEJ " 102,663 238 51 102 W3DHM " 327,465 405 83 198 W4 DM " 156.005 279 65 140
l RMl .. 80.556 196 50 91 WA2DlY .. 85.374203 52 101 W3KT .. 323 ,750 438 75 184 K4TB N .. 155,372 275 72 145
IJ HX .. 70 .400 191 40 88 WB2EOO •• 43.800 113 41 18 W3KFQ " 2 73 .120 401 70 170 WB4SIJ .. 136,52627 1 54 124
10l R .. 55.566 152 49 11 W2PFQ .. 31. 490 152 26 68 WA3AFQ " 239 ,837 367 80 167 K4 ZA .. 133,11 0 194 66 109
Al KOl .. 47. 248 144 31 66 WB2JJN .. 24.534 104 39 55 K3TGM " 220,074 314 76 182 WB4SGV " 123.41 3 263 59 104
A9AU MII 33, 189 114 40 11 WA2FHF .. 22. 466 101 38 56 W3GHM .. 197,880 337 66 128 K4EBY "11 8.14 0 256 62 103
AIPHF " 32 . 110 126 30 65 K2MFY .. 22, 149 188 22 41 W3GRF .. 191 ,900 327 65 137 K4lRX .. 113.322 219 66 12 1

(ODr. WB2CHO) WA3UHJ!2 14,839 81 23 48 W3KV ., 166.6 50 296 69 133 W4WRY " 103. 777 228 50 107
lESN .. 30.216 149 50 103 W2CKR .. 11. 550 61 18 48 W3GRS .. 163. 300 258 7 1 159 W4YHO .. 99,600 225 45 105
10P8 .. 21,840 99 26 52 W2FGY .. 8.840 62 11 35 W3Gl " 156 .140 281 70 141 W4TMR .. 82 .300 203 54 96
I lQQ .. 21.483 106 21 50 K21Er .. 8 ,306 84 29 41 W30Y " 154 .560 252 76 148 W4DSW .. 61.372 157 44 90
AI NNC " 19,71 6 1I8 23 39 K20W .. 4. 253 11 24 45 WA3NNA " 130, 032 245 65 124 W84TEl .. 51.875 153 46 19
IPU .. 19.228 93 21 49 WA2PAT .. 3 ,168 34 15 21 W3HYJ .. 114. 576 229 64 122 K4RPK .. 51 ,408 147 40 19
IFl M .. 16 .71 7 82 31 42 F3YN /W2 .. 2,7 72 28 14 22 W3EVW .. 87 .760 177 56 104 WB4NR I .. 47,4 32148 55 66
AI KOC " 11. 890 54 33 49 WA2 RJZ .. 2.024 30 1 16 W3HYM .. 72. 854 180 51 95 WB4YPT .. 45, 360 156 43 69
IGUO .. 7,520 80 12 30 W2YT 28113,138 334 26 91 K3MBF .. 51.0902 16 32 65 WB4RDV " 42. 334 131 45 11
I DGL .. 1.860 23 14 16 K2QBW .. 51.512 199 20 14 W3CGS .. 48 ,552 162 41 18 WB4NYH .. 39 ,536 132 41 11
AIJ8N .. 1. 711 22 12 17 WB2QYT " 37 ,318 146 25 69 W3YHR .. 41 ,730 132 48 82 W4 1Ml .. 27 .392 91 41 66
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Disqualified Stations
The following stations have been disquali­

fied for taking credit for an excessive
number of duplicate contacts.
CN8 BO (All Band ) , CV3TZ (21 mHz) ,
CX8 BE (28 mHz) , HL9TB (14 mHz) ,
JH3SFX (21 mHz) , KH61GA (14 mHz) ,
VE3WT (21 mHz operated by VE3CDX ) ,
VK2APK (1 4 mHz), W IEBC (3.8 mHz) .
In addition HG8KQX (28 mHz operated by
H-8-754) was disqualified for claiming an
excessively high total of zone/country multi­
pliers that could not be verified.

WUMS .. 26.529 94
K4MG .. 20.298 79
K4KA "17.&40 59
WeGTS .. 14.490 72
WB4EMF " 9.150 &4
K4JYM .. 7,470 58
W4GID .. 6.426 43
W4DfU .. 4.628 36
W4GF .. 3,825 31
we£EO .. 3,198 28
WUUYD 28 1".000 402
K4KJN .. 94.920 306
WA4DRU .. 55.920 203
W40lF It 53.932 198
we8l It 21.243 102
WBeSPG .. 19.224 98
K4KZP .. 12.474 80
W(HO S .. 4.21 2 40
W4WSf 21 346.527 848
W4ZTW " 38.052 154
WB4FSB " 7,421 66
WA4 Bw r " 608 15
K4HAV 14 48,070 119
W4QCW 7 76.648 293
W4CRW 3.8 32.155 262
W4BB" " 798 19

W5NMA A 403.448 500
W5KKZ .. 184.800 298
WA5STl .. 154.125 274
VE6BU/W5 99.330 214
W5TWI .. 97.960227
W5KIN .. 84.000 192
WB 5fMA " 58.995 176
KSLVI It 51 ,060 141
K5VTA " 44,608 137
W5HCJ .. 36.176 115
WB SHAE .. 28.188135
W5JF8 .. 26.928 100
WB 5H OA .. 26.288 94
WB 508T .. 26.235 101
K5VVY .. 21.931 88
W5NVU .. 20.700 84
K5S0R " 20.496 74
WSOB .. 12.810 66
K5RFJ .. 10.850 16
WA5YFQ " 1,808 53
W5QHF .. 6.832 42
K5DEC .. 6.549 49
W5HIC .. 2.173 26
WB 5GPA " 420 11
K5011 28 5&032 203
K500Z .. 30.861 135
W8 5GYF .. 17.159 116
W5TMN .. 11.938 91
W85H IH .. 11.918 75
WB5HJN " 6.517 51
W5QNQ .. 3.103 40
W5ZWQ .. 1.200 20
WA5RXT 21 116,000 491
W5ZR .. 134,292 390
W5DSJ It 56.430 224
w85FKX/5 20.831 311
K5AM .. 12,740 95
WA58KN " 4,498 58
K5BlV .. 2,412 32
"ASUUK 14 52,U 8 222
WB5KPN .. 31,312 131
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BY J OHN A. ATTAWAY,· K4IIF

D XERS the world over were shocked and dis­
mayed this past April when the news media re­
ported an attack on Fred Laun, W9SZR, a U.S.
Consular Official in Cordoba, Argentina, by an
Argentine revolutionary group. Fred is widely
known and respected for his many years of
skillful DX and contest operating from H 18­
XAL, HSSABD and LUSHFI. He is one of the
world's most enthusiastic radio amateurs and a
frequent contributo r to this column.

The altack on W9SZR dramat icall y illustrates
the great danger in operations from many DX
loca tions by U.S. citizens. The attackers were
att racted to Laun's home by the prominent an­
leona, and fi rst reports mentioned that he "was
known to have a powerful shortwave trans­
mitter: ' That somewhat sinister sounding com­
ment would apply to a ll of us, but at home we
think nothing of it. However. when we travel
to other countries. particularly those countries
where political unrest and revolution is never
far below the surface. that transceiver in your
suitcase can have an entirely different connote­
tion. People in the developing countries of
Africa o r Asia can hardly be blamed for a great
deal o f skept icism rega rding a person who has
spent $5,000. to travel 10.000 miles. erected a
beam antenna. and proceeded to engage in a
feveri sh outpouring of dots and dashes to give
his friends back home a "new one: '

The point is simple. If you are going on a
DXpedition be aware of the risks, and those of
you sitt ing at home making the contacts by al1
means show some appreciation. Follow instruc­
tions in making your contact. record the time in
GMT on your card and put in a nice note of
thanks along with your self-addressed, sta mped
envelope. That guy out there may be layin g his
life on the line to give you that contact ,
literally!

Single Band WAZ
Through mid-April , 1974 three single band

awards have been made. all on 20 meters. Dr.
H. E. Stricker, W8WZ, received the # I plaque
for 20 meter c.w., Mr. R. G . Parlin, W~SFU,
received the # 1 plaque for 20 meter phone

· P.O. Box 20S , Winter Haven, FL 33880

The CQ OX Award Pragram
C.W. OX

148-ZLlADD IS I-K9UQN
149-OK2BMF l52-OK2BOL
ISO-OKIMP

5.5.B. OX
340-0K IOAT 342-G4AMJ
341-VKSWV 343-ZLlADD

344-W6M FC

Endorsements
C. W.: OK I MP-200, OK2BMF-ISO.
S.S.B.: F2MO-310, WA6ESB-2S0, VKS·

WV-200, W7CUJ , W6FMC--ISO, K6­
SSN-3.S I7 mHz.

Com plete rules for the CQ DX Award
Program may be found on pg , S8 o f the Jan­
uary 1971 issue of CQ. Application forms
and copies of the ru les may be obtained by
send ing a bu siness size , self-addressed
stam ped envelope to DX Editor, P.O. Box
1271, Covina, Ca 9 1722.

(s.s.b.), and Mr. A. C. Emerald, K6GA, re­
ceived # 2 o n 20 meier c.w. and the accom­
panying certificate . Plaques fo r 10, IS, 40 and
80 meier phone and c.w. a re yet to be awarded .

At this point in the sunspot cycle the chances
for a 10 meter winner are virtua lly nil, and 15
meters seems almost as unlikely un less so meone
worked the tougher zones along the east-west
path last year when conditio ns were somewhat
be tter. Without a mighty effo rt by some in­
trepid 80 meter DXer the next band to show a
winner will he 40 meters.

•
Here is Nick, SV1 DA, prccesslnq some of the 5000
QSls generated by thte spring, 1973 DXpeditian
to Mt. Athos, SVI DB/A. The Mt. Athos gong picked
Nick to handle the ca rds beca use of his outstand­
ing record as head of NARUG's Central SV QSl
Bureau in Athens for the pa st 5 years. SVIDA a lso
handles cards for the SX9DX o pera tion and the
special exhibition station SVIDB/70. (Photo via

SVIDSJ
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437- G3KDB

How does this loo k through Ju ly heat? It's the
TH3MK3 of lA5GC. Tor says tha t the snow is no
problem for the antenna. The ra dia tio n pattern is

FB, hot o r cold.

DUS- DU5DL was reported on 21266 kHz at
1400 GMT.
GD4- GD4AM was heard on 14020 kHz at
1805 GMT .,
FC\~FCMMD, June 10·20, 1974, operated
from Bastia, Corsica. QSL to DK8SQ.
114- 114FG M was a special station commem­
orating the Marconi Centenary.
JV I-King Hussein has been reported on the
ai r again around 14210 at 1500 GMT.

KD4- KD4ITU was issued to W2GHK for
World Telecommunicatio n Week, May 11·1 9,
1974.
KD9- From May 11·19, 1974, KD91TU was
operated by the Belleville Amate ur Rad io Foun­
dation. QSL to W9MTT, Rt. I , Box I, Fults, IL
62244.
KEI - KE2TAE QSL's go to WB2FVO.
KK6-QSL KK6WSL to WB6WSL.

The WPX Program

Mixed
438-VE2BRW

Endorsements
Mixed: WB4KZG-850, YU20B-750, WA·
3GNW-~OO, WB2HNO, K3SXQ-550,
W2FVS, G3 KDB. VEIAI-500.

C.W. : WA9UET- 550, W9MEJ-500. SM6·
BZE. W2FVS-450, DJ4EJ-400, K9·
DDA, ZLI ADD-350.

S.S .B .: W6YM V- 750, PY3BXW, WB2NYM
- 700, DJ IX U-500, WA6ESB, W6YVK
- 450, W9EB0 -400, JA2 UYS, ZLIADD
- 350.

VPX: OKI·17963-350, WDX20BU -20
Meters, WDX 5FEB-Oceania.

80 M eters: WA5VDH. OKI DVK.
20 M eter" VK5WV.
A sia: OKIAEH. DJlXU, JA2UYS.
Europe: JA2UYS, JA2AHH.
Oceania: \V7HKI.

Complete rules for WPX, WPNX, and
VPX may be fou nd on pg. 67 of the Febru­
ary 1972 issue of CQ. AppJication forms
and reprints of the rules may be obtained by
se nd ing a bu siness size, sel f-add ressed
stamped envelope to DX Editor, P.O. Box
1271 , Cov ina CA 9 1722.

News of Rare and Special Prefixes
In sta rting this section of the column, the

sta ff is pleased to present news of a new, prefix­
based award offered by the Amateur Radio Club
of the Listowel District Secondary School in
Canada . Called the Maple Leaf Award, it con.
sists of an attractive fl ag pennant which will
add a dash of international fl avor to anyone's
ham shack. All contacts must be made aft er
Jan . I, 1965, the year in which the Maple Leaf
became the offic ial fl ag of Canada.

T he new Maple Leaf Award is available to
radio amateurs of all countries who confirm a
specified number of Canadian prefixes. The
QSL's must be in your possession and a certi­
fixed list signed by 2 amateurs must accimpany
the application. Prefi xes may come from the
CF, CI, VA, VB, VE. VO, VX, 3B and 3C
series and from later special ca llsign allocations.
Endorsements for bands and modes are avail.
able. and three classes of the award are offered
as follows:

Class 1- 30 or more prefixes
Class 11- 25 prefixes
Class III- I5 prefixes

The application and certi fied list with $2.00
or 14 IRe's should be sent to the Award Cus­
tod ian. Mr. Garry Hammond. VE3GCO. Geog­
raphy Department, Listowel District Secondary
School, 155 Maitland Ave. South. Listcwel,
Ontario, Canada. All awards will be sent via
Air Mail.
A7-A7XA used the new prefix for Qatar for
the fi rst time. QSL to DJ9ZD.
BV2- BV2A is active sporadically around
14022 kHz c.w. A favorite time is J230 GMT.
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C.W.
1308-SV\IWTf
1309-0K2SK U
131O-JA2AHH
1311-ZLIADD
131 2- 18QO

WPNX
70- WN9JTM/ 5

5.5.B.
797- W6YVK
798- VK5WV
799-CE6EZ
800-0K IOAT
801-ZLIA DD

VPX
71- 0 K I· 17963



CQ DX Awa rd Honor Roll
The CQ DX Award Honor Roll recognizes those DXers who have submitted proof of con­
firm ation with 275 or more countries fo r the mode indicated. The ARRL DXCC Country
List, LESS DELETED COUNTRIES, is used as the country standard. T he total number of
curre nt countries on the DXCC list as of th is listing is 322 with the addition of Mellish Reef.

K6EC .311
W 6I D 317
W RKPL 313
W 4YWX ••._., 310

W 2TP _ _ 321
W 2RGV .320
IDA MU 319
W A2RA U 319
DL90H 318
T IZ H P __..._.•__ 3HI
K2FL . 318
W 4SSU __.... 317
W 3 NKM __.__ 316
W 6EUF __.. . 316
W9ILW 316
G3}o'K M •.•.•••.... 315
I~JT .. .__.. 315
V E3MR _ _. 315
W 3Azn 315
\\'GEL .... 315
\\' 6KTE 315
W 6R KP __... 315
K 6WR __..__.._ .• 315

W SL Y __. 30lS
w 41 e .305
W GI SQ .•..•...__ 304
K6 L EB .... ..304

I ~ AA __ 31 4
IlSKUB 314
W 41C ..•_. .3 14
W 6H EH _.314
\\'9[}WQ _. 314
W9JT ._.._.._.__.314
SM5SB ...•.._ 313
S MGCKS _ _313
W A2EOQ 313
K4MQG ........•...313
W GNJU ._ 312
ZSfiLW 312
F2MO .._........•.. 311
F9RM _. 311
W 3IlJZ 311
W GYMV _ 311
I¥ZV ...._ _._.309
K4RTA _.._ 309
Jo'1lMS .._ _. 308

CW
VK 3AHQ _ 303
ON4QX __302
W9DWQ .301
Wi/Aua _..__301

2X55B
K3GKU _ .. 30M
K6EC ..._ __.308
X Et A E __..308
OZ3SK __.307
W A6MWG _._ 307
W9QLD .•__307
KH6BB __. 306
V E2 \ \ ' Y __ _. 306
W2CNQ _ 305
G3I>O . . 304
WA 6A Hf' 304
ZLt AGO 304
VE3MJ _..•.. 303
VE3GM T _...._303
W 6KZS _. 303
SM6CW K _ 302
W A2HSX ..__.302
OE2EG L ...._. 301
W A 31KK ._.._ 300

DL3RK 300
W4BQY 296
WGNJU 295
K ISUN _ ...._..29t

W6FW _ 299
K4HJE _..•...29M
W 9KRU .. 298
G3 RWQ •..._.297
WgSFU __..._.2"
YV I KZ •.. 297
K ISHN . ,296
YSI0 296
ZL3NS ...._ 296
WB6DX U ....._.295
18Y R K _.._ .._..291
G3KYF _, 290
WB2RLK ..•.._.290
XE2YP _.290
YV t L A .. . 290
D L6 KG 2MM
W AlKOl ._ _288
DLIM D 2M7
O EI F F . 2M7

WAGEPQ _ 290
W A 6MWG _ _290
WAsDXA _ 287
DJ7CX 27/S

KSGQG _..287
W90HH _ . 2M5
W 3CRE ..284
W 8Z0K 284
KIKN Q __,283
W'SU __..282
O E3WWB __.28 1
HPtJC _._.,281
W A 2VEG __ 28 1
DJ7CX _...._...280
OK 1M P _.. 280
W 6F ET ..__ _280
W6TCQ ...._ 276
K6GUY .__._..275
nWT __ .275
VE7HP .. .270
W Af cpX ._ 27S

KS2- KS2RPI, April and May, 1974, commem­
orated the 150 anniversa ry of the foundi ng of
Rensselae r Polytechnic Institute . QSL to WA2­
EAH .
U2- LJ 21 was reported o n 141 94 kHz s.s.b,
S2- Bangladesh was activated by Erick, SM2­
DWH / S2. QSL 10 his home QTH.
ST2--Sid. ST2SA, freque nts 2 1300 between
1300 and 1700 GMT.

VA7- VA7BBL commemorated the Centenia l
of Langley. British Columbia. with operation
planned through December, 1974. QSL to VE7·
BBL.
WF8- WF8HOF (Hall o f Fame) cards go to
WROYV.
WJl4 - WH4DOC, April 4-1 8. 1974, was
manned by the Atlanta Radio Club from At­
lanta stadium in honor of Hank Aaron.
W1II5- QSL W1II5B IL 10 W5YIN.
WS4--Send cards to WS4SFF via WB4AID.
WS6-WS6111VlII can be reached through W6­
VID for QSLing purposes.
WX7- Cards fo r WX7AAA go to W7XD.
WV4- QSL WY4TBS to WA4WfG .
VC3- YC3AP was heard on 21248 kHz at
1300 G M T.•

4.J~J,lDI operated from the Soviet Kurile
Islands during the CQ Worldwide \VPX Contest
in March.

Some of the good prefix stations heard during
the CQ Worldwide WPX Contest in March in­
cluded C F2UN. CF3DTG, CQ6WW, CR3WB.
C R60Z. CT7UA. CV2T. DA IWX, GC3 ML,
IZ1 VVZ, KS6AlII . PS2JD. PS4KL. PS7BDX.
PS7NS. SVIGA I5 B4. T U4AH. UK9AB. VPI­
MPW, VP5BW. VX2AS. WF8HOF, XX6CC,
YSIRV. 5Z40Y / A , 9V4VU and 9Z4T. Other

ra re prefixes included PT! , Ti l , VX1 , X UI,
WS7, 4M3, 4J~ and 9A~. To help ident ify some
of the countries represented by new prefixes.
CQ6 = C R6. XX6= C R6, C F=VE, CV=CX,
PS=PY, and HG8= HA.

The WAZ Program

5.5 .B. WAZ
1187 KZ5J F I 192 .1 A2J AB
11 88 .1A5 IU 11 93 ,WB6DXU
I 189 F6AXP I 194 VK5WV
I 190 Y0 3AC 1195 DK 3PG
11 9 l... UK5 MAF

C.W.-Phone WAZ
369l.. SV~WIT 3699 ,W3CTE
3692 Y03AC 3700 ZLI ADD
3693 UV3CE 370l.. D KILW
3694 UP2AG 3702 DL8FL
3695 UC20C 3703 DK2UU
3696 UK2WAF 3704 DI~LC

3697 .•... .1A2IAB · 3705 .1 A3IG
3698 WA9H EW 3706 W3CDG

Complete rules for the Single Band WAZ
Program are shown on pgs. 57-58 of the
December. 1972 issue. Complete ru les for
regular WAZ may be found on pgs. 64-66
o f the June, 1970 issue. Appl ication blanks
and reprints of both sets of ru les may be
obtained b y send ing a self-addressed,
sta mped envelope to John A. Attaway. K4­
II F, P.O. Box 205. Winter Haven, FL
33880.
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QSL Information
A5IPN-Vla WIJFL
A6X D-To KIDRN
AP2KS-i:/ o SMICN S
CT2BM- V ia WA5BDJ
FB8WB- T o FHUS
FG.AZM-c/ c F9M D
Fl\I7AQ- V ia W84SPG
FM7WN- T o K 2KGB
HISL eto W2KF
"KOAH- V la S M3CXS
HS3AIG-To WA 4BKC
HS4AKF-c/ o K 7UXK
K06CV- Via W B6IKU
K G. USX-To K 7WPZ
KJ6DI-c/ o W &,JYT
KW6HF- V ia W A BBBI
KX6LA- T o K 2BT
KX'MV-c/ o W A 6HRS
~UFO Via DL3RK
OJ'AM- T o aHOM A
OY3 H-c/ o W3H NK
P29FV and P Z9Me-V i.

K6ZDL
PJIDA- To W3RYX
PJAAK----c/ o F6AEV
PJ8HR- V la W2JKN
TAIHY- To W5QPX
T A2QR- d o OJOJ O
TUWO- V la SM6CVX
TJIE7..-To P AnEZ
TR8SS----c / o 0 1510
T U2EN- Via F6EEE
T UtOO- To K2QHT
TYI UW ----c/o ET3ZU
TZIA- Via H B9T Z
V A7At RE-To VE7BCP
VE3AII / S U a nd VE6CBJ

I SU-'!/o VEIAL
VK,nAt -vu V K3FF
VPIFOC ....To W 4MZQ
VPJl\IT- rIo G3UCT
VP'DAJ . pd VP'DE-

Vi" VP C CO
VP2GGC T o W IlMYA
VP2GlooT

- e/o W 3YHB

VP2MAR-Vla WOAR
VP2MAW-To WOAAW
VP2MHB----c/ o W4WWG
VP2SAU-Via W3SF
VP2VBW-To WB8LSD
VP8MS----c/ o K4MZU
VQ9HC8-Via W A lHAA
VRlAA-To K3RLY
VR.fAA----c / o ZUBL
VR.IBS- Via ZUNH
VS5MC-To OK5JA
VS 9MB----c/ o GsKDB
VS 9UA- Via GSUAO
WntnUQ/ 8Rt- To

WA6MWG
WA7IXE/KP6----c/ o

KS60Y
XTZA E- Via DJ9KR
X1'2:AG- To WI A){
XW8BP----c/ o J H IAlU
ZC.fFl- V ia DKI OP
ZD3M-To K3GJD
ZF1AL-e/ o W A4SVH
ZFtAO- Vi. W2NJO
ZF t BR-To W4KA
ZFIHI----c/ o W B8DZM
ZFlTV- W A2EX P
ZKtCD-To ZL2FA
ZS6YK----c / o W B2,JYM
3A2CP-Via W A3I-r.UP
3B6CF-To J AOCUV
HVI CW----c/ o DJ9ZB
.fWI GM- Via Ws HNK
SR,IlCO-To F8US
5TSW ----c / o K9KXA
5U7AZ-Via CN8CG
6EtEEI- To XEIEEI
6F8J-e/o XEtJ
7P8AD-Via V E2JH
7P8AV-To K3TUP
8P 6BN----c/o VEsG MT
8R ICH- Via W 2MIG
9M8SDA-To K6TWT
9X5NA-e/ o W7LF A

Late QSL Information
HI8LP N- Via Hl8LC, P.O. Box 88, Santo

Domingi, Dominican Republic.
KG6JCZ-To W3HNK
TI2BEV-e/ o K4VW, (ex-W4C KB) Box 1083,

Lake Placid, FL 33852
VR4AA-Via ZL4BL
VS6AI and VS6DD- To W3HNK.
XUIAA-Only stations who contacted XUIAA

through KA6WS as MC may QSL to Bill
Spencer, KA6WS, P.O. Box 128 MeAS ( H ) ,
FPO, Seattle, WA. Bill is not a regular QSL
Manager for this station.

ZFIAH-e/ o WAIQBH, I Fernwood Drive,
Simsbury, cr 06070.

ZFIAL-Via WA4SVH, 718 Magnolia Drive,
Lake Park, FL 33403.

ZFI CW- To K4SHB, P.O. Box 4906, Hialeah,
FL 3301 4.

ZFIGW-e/ o WB4TAF.
ZFIVD-Via KdSHB, P.O. Box 4906, Hialeah,

FL 33014.
ZFIVW- To K4VW, P.O. Box 1083, Lake

Placid. FL 33852.
ZL3KK/C-eo Pat McRodden, ZL4NH, 18

Fraser St. Sawyers Bay, New Zealand.
4WIGl\f- Via W3HNK.
9L1 JT- To W3HNK.

73, John, K411F

r "

A Unit 01 [X-Cell ·O Corporation :E' 9: ,

Put more
punch in your work.

With a Green lee Chassis Punch you can punch
c lean. true holes in seconds. Round. square.
key or D. In 16·ga. metal . hard rubber. plastic
or epoxy. Availab le at rad io and electronics
p ar t s de a ler s . Wr ite for ca t a l o g E-730 .
Greenlee Tool Co. 1764 Columb ia Ave.• Roc k­
fo rd. 1I 1. 61101 .

GREENLEE TOOL CO
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Propagation

BY GEORGE JACOBS,* W3ASK

W illI longer hours of daylight and the sun
high in the northern sky, h.f. propagation
conditions should be considerably more stable
during July than they were during the spring
months.

Twenty m eters should be the optimum band
for DX propagation during the month. The
band should remain open to one area of the
world or anothe r from sunrise through mid­
night, and at times almost around-the-clock.
Peak conditions should take place for several
hours after local sunrise, and again during the
late afternoon and early evening hours. During
these peak periods, twenty m eters may be open
in almost a1l directions at the same time.

With dec lining solar activity and the dol­
drums of summertime propagation, not much
OX propagation is expected on /5 meters, and
even Jess on /0 m eters. Fifteen should still
open fairly frequently towards the south. Short.
skip openings into the Caribbean area and
Central America may be possible as early as
10 A.M. Longer-skip openings should take place
later in the day, between 3 and 6 P .M., local
daylight time. The band may occasionally open
during the late afternoon from the eastern half
of the country to Africa. and during the early
evening to the Pacific area and Australasia. On
10 m eters, the only DX looks like short skip
openings during the day towards the Caribbean
and Central America and a very occasional
longer-skip opening towards South America
during the afternoon.

During the hours of darkness. 40 m eters
should open to many areas of the world, but
seasonally high static levels may often make
OX reception difficult. High static levels are
also expected to hinder DX conditions on 80
meters, although some long distance openings
are forecast during the hou rs of darkness. Not
many DX openings are expected on 160 m eters
during July, because of seasonally high levels
of static and solar absorption.

DX Propagation Charts for July appeared in
last month's column. For an assessment of day.
to..<fay conditions expected during the month.

·11307 Clara Street, Silver Spring, Md. 20902

LAST MINUTE FORECAST
Doy-to-Doll Condit ion. E xpected F or

J ul ll . 19 '1 -'
Rari" D & Forua.t Qualit ll

P ropaoatio fl I fldex .......•••( 4) (3) (2) (1 )
Date J ul .,
A bove Normal : 1. 7·8. 17, A A B C

19. 29
Normal : 2·6. 9· 10. 16. 18. A B D E

22, 24·25, 27·28, 30
Below Normal: 11·12, 14- U C E E

15, 2()'2 1. 23. 26
D isturbed: 13 C DE E
W'here f!z~cted ltig" al qualit ., is :
A -ExceJlt."nt op{'ning, exceptionally st ron g. st ea dy

lIigna l.!l.
B- Good open ing, m ode ra tely strong signals w ith

little f ad in g and noise.
C- Fa ir o penin g , signa ls between moderately s tron g

and weak, w ith some fa d ing a nd noise,
De-Poor opening, ahrn a lll w eak with ecn alderable

fading a nd noise.
E -No opening e x pected.

H OW T O US E T H IS F OR ECAST
1. Find propagation itldex associated w ith pa r'

tlcular- ba nd o pt>n lng f rom P ro pa ga t ion Charts a p­
Ilt."Rr lng on the f ollowing paKt."S.

2. \ Vith t he propagation ind f'z , us e the above
table to fi nd the expected tliKJIal Quality associa ted
with the particular opening f o r any day of the
month. F o r example. all openinp shown In the
Charts w ith a propogatiofl ifldn: of (3) will he Ex·
cellen t on July 1. Good on J uly 2·6. Excelle n t on
the 7·8 . etc.

F o r u pda t ed in fo rmation d ial A rea Code 516­
883·6223 f o r DI A L- A-PROP, or su~rlbe to weekly
MAlvA·P ROP bulletins. P .O. Box 86, North port.
N .Y. 11768.

see the "Last Minute Forecast", which appears
at the beginning of this column.

Peak Short-Skip Conditions
This month's column contains Short-Skip

Propagation Charts for July and August. as
well as Charts centered on Hawaii and Alaska.
The Short-Skip Chart contains propagation
forecasts for distances between 50 and 2300
miles from your transmitting location.

Short-skip propagation conditions are ex­
pected to be optimum during July as a result
of a seasonal peak in sporadic-E propagation.
During the daylight hours, considerable short­
skip openings are forecast for 10 and 15
m eters over distances ranging between approxi­
mately 500 and 1300 miles, with some openings
extending out to beyond 2000 miles. Around­
the-clock short-skip openings are expected on
20 m eters, between distances of 300 and about
2300 miles. Conditions on 20 should peak dur­
ing the late afternoon and early evening.

Good daytime short-skip openings on 40
m eters are forecast for distances between 100
and 750 miles. with good nighttime openings
expected between 250 and 2300 miles. Condl­
lions on 80 m eters are also expected to be good
during the daylight hours. with openings up to
approximately 300 miles. During the hours of
darkness, good openings should be possible up
to the one-hop limit of 2300 miles. While no
short-skip openings are expected on 160 meters
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Distance B et meen Sta t ions ( 'liles )
-rJa.ld
( Mf'! ters) •--

50-~50 f Jfr75Q 750-1800 130o-tJOO
•

10 N~ 08-10 (0-1) 08-10 (1) 08-10 (1-0)
10-14 (0-3) 10-14 (3) 10-1.& (a-O)
14·1 8 (0-1) H-1 8 P -2) H-18 (2-01
18-22 (0-2) 18-22 2·3) 18-22 (3-0
22·08 (0-1) 22-08 (l) 22-08 u -o

15 ......il 08-10 (0-2) 08-tO (2) 08-10 (2-6)
I o-H (0-3) 10-14 (3) 10-14 (3*0)
14-18 10-21 14-18 (2) U -1 6 (2-0)
18·20 0-3 t 8·20 (3) 16-t 8 (2-1)
20-22 (0-2) 20-22 (2) 18-20 (3-1)
22·08 (0-1) 22-00 (1 -2) 20-2 1 (2 - 1~

00-08 (I) 21-00 (2-0
OO-OR (1-0)

20 10-00 (0-1) 07-10 (0-2) 07-10 f2) 07-10 (2)
10-16 (1 -4) 10-1 6 4) 10-1 6 (4-2)
16-21 (1 -3) 16-19 (3) 16-1 9 (3~
21-00 (1-2) 19-21 (3--1) 19-2 1 (4
00- 07 (0-1) 21·00 (2-3) 21-23 (3·2)

00-07 (1-2) 23-00 (3-1)
00-05 (2-0)
05-07 (2-1)

40 08-12 (1 -2) ORo) 0 (2·3) 08· 10 (3-1) 08-)0 (t -O)
12.16 11-4) 10·12 (2) 1 0- ) ~ (2-0~ 10-] 6 (0)
16·20 2-.& ) 12-16 ~ 4 -2 ) 16-18 (3-1 16-18 (1-6)
20-00 (1 -2) 16-18 .& -3) 18-21 ('& -3) 18· 21 f3-2)
00-08 (0·1) 18-20 (.&) 21-00 (4) 21-00 4)

20-00 (2-4~ 00-06 (3-4) 06-08 (3-1)

- 00-08 (1 ·3 06-08 (3)

lions peak for a few hou rs before noon and
again during the late afternoon and early eve­
ning.

During intense sporadic-E ionization, as the
skip distance is observed to be decreasing on
6 meters, the MUF will be increasing. When
skip stations as near as 500 miles are heard on
6 meters, check 2 meters for possible openings
in the same direction. As a good ru le of thumb.
when the 6 m eter skip distance falls below 500
miles. 2 meter openings may be possible be­
tween distances of about 1000 and 1400 miles.

Check on J illy 29 for me teo r sca tter openings
o n the v.h .f. ba nd s. T he ve ry brief D elta
Aquarids shower is expected, with a meteor
count of 20 an hour when it peaks at about
9 A.M. EDT.

Check for aurora l and other unusual types
of ionospheric propagation on the v.h.f, bands
during the following periods when the iono­
sphere is forecast to be below normal o r dis­
turbed: July 11-1 5, with the most likely date
being the 13th, Jul y 20-21, 23 and 26.

Sunspot Cycle
The sunspot cycle continues its steady de­

crease. The Swiss Federal Solar Observatory
at Zurich reports a monthly mean number of
44 for April , 1974. This results in a smoothed
sunspot nu mber of 33, centered on October,
1973. A smoother sunspot number of 19 is
forecast for July, 1974.

73, George, W3ASK

CQ Short-Skip Propagation Chart

J uly & August, 1974

Local Daylight Savings Time At

Path Mid-Point

during the daylight hours, some good openings
should be possible during the hours of darkness
up to at least 1300 miles, and as long as 2300
miles.
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How To U9E T HE S H ORT-SK1P' ~HARTS.
1. In the Short-Skip Chart. the p red ict ed ~Imes ~f

openinp ca n be found under the approp rul.te dls­
tance colum n of a particular Meter band (10 through
160 Meters). lU I shown in the left h a :,.d colum n of
the Chart. For the Alaska a nd He we tt Charta. the
predict ed ttmee o f o pen ings ar t" f ou nd under t h e
app ropria te Meter band colu mn . (10 th;rouR'h 80
Mete rs) for a pa r ticula r R'eogrllph lC~a l r eg ron o f the
continental USA. lUI shown in the left h and col.urno
of the Ch a rtA. An - ind icates 80 ~Ieter o penm.fr8.
Opeo in Ks on 160 Met ers are Iik('\y to occu r du n .o R'
thoee timt"8 when 80 Meter o penlngs a re show n With
a p r opaoation ind,z of (2), o r hl ahe r,

2. The p ro paga t ion illd,z ill t he num~r tha t an­
pea rs in ( ) after the t ime of each p redleted open­
In a . On the Short-Skip Chart, where t wo n~erals
Rre show n with in a s lnj{le set o f Jlarent hes ll~ , the
flrtlt applies to the shorter dista nce for wh ieh t!te
forecas t is m ade, and the second to t he grf'ah'r dls­
tance. The index Indlcatea t ht> number of da ys
durin g the month on wh ich the openin g is ex pected
to take place, a ll follows:

(4) Opening should occur on more than 22 da ys

\

3) •• .. .. between H a nd 22 da:rs
2) .. .• .. between 7 a nd 13 days

(1) .. .. .. on less than 7 da ys
Refer to the "Last Min ute F oreca st " at the bes tn­
n ing of this column for the a ctual dat~s on wh ich an
open ing with a s pt"Cilic p ropa gat ion index is llkely
to occu r , a nd t he s ignal quality that ca n be expected .

3. T imes shown in the Charts a re in the zt -bour
system , where 00 is m id night : 12 is noon : 01 is 1
A.M.; 13 is 1 e.a. , etc. On the Shor t-Skip Cha rt
ap p ropria te da ylight t ime is u sed a t the pa t h mid­
poi"t. For example, on a circu it bet ween Ma ine a nd
Florida, the time shown would be EDT : on a ci rcuit
betwee n N Y and Texa s, the time would be COT, etc.
Ttm ee shown In the Ha wa ii Chart are in HST. To
convert to sta ndard time in other USA t ime scnes,
add 3 hou rs in the PDT zone, 4 h o u r s In ),lOT zone;
I) hours in CUT eone : a nd 6 hours in the E OT eone.
Add 10 hours to conve rt f rom fi S T to GMT. For ex­
a m ple, when it is 12 noon in Honolu lu. It Is 15 or
3 P.M. in Los An gele8; 18 o r 6 p.w. in Washington,
D.C. : a nd 22 GMT. T ime shown in th e Ala ska Chart
a re g iven in G)lT. T o conver t to da yligh t t ime in
other a rea s of the USA, su btract 7 hou rs in PDT
zone, 6 hou rs i n )If)T sene. 5 hou n In COT zone, 4
hours in EDT acne. For example , a t 20 GMT it Is 16
or 4 P.M. In N YC.

4 . The Short-Skip Chart is LWJl'd u pon R t rans­
mitted power of 75 wat ta c.w. or 300 w a rts p.e.n. on
sideband; The Alaska a nd Ha wa ii Charts a re based
u pon a t ransmltt t.>r power of 250 w at ts cw or I kw
p.e.n, on sideband , A d ipole a nten na a quarter­
wavelen gth a bove g rou nd is assu med for 160 a nd 80
m eters . R h al f-wa ve above g-rou nd on 40 a n d 20
mete r s . a nd a wa velength above a round on 15 a nd
10 m e t e rs. Fo r each 10 db itain above these reft' rt'nce
levels, the propa gation inder will Increase by one
level : fo r ea ch 10db IO~R . it will lower by one level.

5. P ropa ga t ion data eontni ned in the Ch»rts has
been p rena eed f rom hasic data published by the
I nst it ute For T elecommun tea tl on Seleneee of the
U.S. Dep t . o r Commerce. Boulder . Colorado. 80302.

V.H.F. Ionospheric Openings
Intense sporadic-E ionization expected dur­

ing July is very likely to result in numerous 6
meier openings and an occasional 2 meter
opening. Fairly frequent 6 meter openings
should be possible. over distances ranging be­
tween approximately 600 and 1300 miles, with
some openings extending out to as much as
2300 miles. While spcradic-E short-skip open­
ings can take place a t just about any time of
the day or night, statistics indicate that condi-
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Only
S87.50

PPD
USA

NEW! tc KEYER

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CAL. 92025

• Self completi ng do ts and dashes.
• Dot memory for easy keying.

• Precision feather-touch key built -in .
• Sidetone osc illator and speaker built -In.
• Relay o utput keys 300·V @ 10 0 -ma.

• Keyed time base . Instant start.
• 5-50 w p m. Perfect dot-dash ratio .
• Send aSl o r postcard for fr ee brochure.

l
80 07· 12 (a·. ) 08· }0 (4-1) 08-10 (1-0) 08-19 (0)

12·17 (4-3) 16-1 2 (4-0) 10-17 (0) 19-21 fi oo
17· 22 (4) 12-17 (3-0) 17-19 (1 -0) 21-23 2-1
22·05 (S-4) 17-19 (4-1) 19-21 (2- 1) 23·04 (4-S)
05-07 (3) 19-21 (4-2) 21·23 (3-2) 04-05 (4-2)

21·23 (4-3) 23·05 (4) 05-06 (3' 1~
23-05 (4) 05-07 (3) 06-07 (3-0
05-07 (3) 07-(18 (2-1) 07·08 (l-O)
07·08 (4-2)

160 18-19 (1·O) 19-20 (1-0 ) 21·22 (I ) 21-23 (1-0)
19·20 (I ) 20-21 (2-0) 22-01 (2-1) 23-01 (I)

20-22 t·2! 21·22 (2-1) 01· 04 (2) 01·06 (2-1)
22-00 4·3 22·00 (3-2) 04-06 fS-2) 06-07 (1-0)
00..(16 4) 00-04 (4-2) 06-07 l}
06-08 (3-2) 04-06 (4-3) 07·08 (1-0)
08-09 P) 06-08 (2-1)
09-1 0 1..0) 08·09 (0-1)

,. 15 •• " 0 /80
To: Met~ ,.. Itt f't era M eters Meters
Easter-n Nil 12·1 5 (1 ) 07·10 (I) Nil
USA 22-01 ~ l)

Ot·03 2)
03·05 (1) - -

Central 00-03 (I) 13-161'1 08-12 (I) N il
USA 23·01 1

01-04 (2)
04-05 (1)

\Vester-n 02-05 (1) 14-1611) 07-09 (1) 11)01 3 (I)
USA 16-1 8 2) 09-13 (2)

18-00 (11 13-1 5 (I )
00-02 f2)
02-05 3)
05-06 f2 )
06-08 I )

ALASKA

July & August. 1974

Openings Given In G MT t

-

,

• • • • •

(
master charge......._c_

" .

NOW AVAILABLE
NEW

SLOW SCAN MONITOR KIT
Can Be Assembled Without Sophistica ted
Instruments , . , Even by Beg inners,
We Supply Complete Kits~

Partial Kits. Sub-Assemblies. Detailed
and Clear Bu ilder 's Manual.

Complete Kit $208.00
Partial Kits $15.00 & Up

Mastercharge and Bankamericard=- - .',
Accepted. . •

~8AN KA~ ~R ICARD~

WRITE FOR CATALOG AND PRICE LIST

KINOMATIC CORPORATION
34 West 13th Street
New York. New York 10011

-

AHOYI
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t See " How To Uee Short-S kip Charts" in box at the
~JrinninR' of thlll colum n.

- In dlcatea: best time to lteten for 160 Meter openi ng.
Note: The Ala11ka and Ha wa ii P ropa Kation Charta are

intended for dietancea ereater t han 1300 m iles.
Fo r shorter distances, uee the preceding Short­
Skip Propagation Chart.

HAWAII

July & August, 1974

Openings G iven In Hawaiian Standard Time t

,. 15 · •• "'0/80
To : .\ld~r. Md~ r. Md~n Md e r.
Eastern 11-14 (I) 02-05 (1) 18-20 (1) 21-01 (I)
USA 14-1 6 ~2) 05-07 (2~ 20-60 (2)

16-1 8 I ) 07-14 fl 00-02 (1)
14-16 2
16-1 8 (3~
18-19 f
19-2 0 l)

Central 08-13r) 04-05 (1) 18-21 (I ) 20-22 (lj
USA 13-17 2) 05-07 { 3~ 21-22 (2) 22-01 (2 •

17-Hl l) 07-09 f2 22-01 (3) 01-02 (1 0
09-13 I 01-02 (2)
13-' 6 12! 02·03 (1)
16-1 8 ..
18-19 (3 )

18-'O I' l20-22 1
W_tern 08-11 II! 04-06 (l 18-19 (ll 19-20 (l)
USA 11-14 2 06-08 (2 19-20 (2 20-22 (2)

14-1 6(1 08--11 ~3 20-22 (3 22-02 (3)-
16-1 8 f2) 11-15 2 22-02 (4~ 02-03 (2r
18-19 1) 15-16 (3 02-04 (3 03-04 (1

18-181'l O' ·Os m
18-19 3 05-06 1
19.211'121-23 1-



Contest Calendar
BY FRAN K ANZALONE.' WIWY

Calend a r of Events

July 6-7 Venezuelan Contest
July 6-7 DL Activity QRP Contest

·July 20-21 Colombian Contest
"July 20-21 Space Net VHF Contest
· July 27-29 County Hunters C.W. Contest
t Aug. 3-4 Romanian Contest
Aug. 3-5 Kentucky QSO Party
Aug. 10-11 Argentina Phone Contest
Aug. 10-11 European C.W. Contest
Aug. 10-11 W E RlTY & VHF QSO Party
Aug. 17-1 8 SARTG RTTY Contest
Aug. 17-18 New Jersey QSO Party
Aug. 24-25 Oregon QSO Party

• Aug. 24-25 All Asian C.W. Co ntest
Aug. 31 Ohio QSO Party
Sept. 7-8 ARRL VHF QSO Party
Sept. 14-15 European Phone Contest
Sept. 14-16 Maryland/D.C. QSO Party
Sept. 14-1 6 Wash. State QSO Party
Sept. 14-1 5 Scandinavian C.W. Contest
Sept. 18-20 YLRL "Howdy Days"
Sept. 21-22 Scandinavian Phone Contest
Sept. 28-29 Delta QSO Party
Oct 5-7 W E Phone & C.W. QSO Party
Oct. 5-6 VK/ZLIOceania Phone Contest
Oct. 12-13 VK/ZLIOceania C.W. Contest
Oct. 12-13 RSG B 21 /28 mHz Phone
Oct. 16-17 YLRL Anniv, C.W. Party
Oct. 19-20 RSG B 7 mHz C.W. Contest
Oct. 19-20 WADM C. W. Contest
Oct. 19-20 Boy Scouts Jamboree
Oct. 19-2 1 Manitoba QSO Party
Oct. 26-27 CQ WW DX Phone Contest
Nov. 23-24 CQ WW DX C.W. Contest

j Not officially announced
·Covered in last month's Calendar

Ve ne zue la n Contest
Starts: 0000 GM T Sa turda y, July 6

Ends : 2400 GMT Sunday, July 7
This contest sponsored by the Radio Club

Venezolano is in commemoration o f the anniv­
ersary o f Venezuela's Independence.

Irs a world wide type contest on all bands.
10 thru 80, but phone o nly. There are three
categories, single operator. single and all band,
and multi-operator, single and multi transmitter.

Exchanger The RS report plus a 3 figure con­
tact number starting with 001.

ScoriQR: One point per QSO, 2 points if its
with a YV station. Same country not valid.

°1 4 Sherwood Road, Stamford, Conn. 06905.
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Multiplier: One for each country, YV call
area and U.S. call area worked on each band.

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

Awards: There are Trophies for the leading
station in each category and for the leaders in
each of the foll owing a reas: No. America, So.
America, Central America. Caribbean area,
Bolivarian countries, Europe, Africa , Asia and
Oceania.

In addition certi ficates will be awarded to
sta tio ns with the following totals: Americas:
Working 20 YVs and stations in 10 other
countries. Other Continents: Working 5 YVs
and sta tions in 5 other countries. S.w.l .s. must
report at least 50 sta tions in the contest.

A remittance of $1.00 or its equivalent in
IRe 's is requested with each application.

Entries must be postmarked no later than
Sept. 15th to: Radio Club Ve nezolano, P.O.
Box 2285. Ca racas, Venezuela 101.

DL QRP C.W. Contest
Starts: 1800 GMT Sa turday, J uly 6
Ends: 1500 GMT Sunday, July 7

This is the summer section of the QR P con­
test run by the DL Activity Group.

Power input is limited to 10 watts or less,
single operator and on c.w, only. Limit your
operation to 15 hours. the 6 hour rest period
may be taken in two parts.

Contacts may be made on all bands, 3.5
thru 28 mHz with any sta tion, whether QRP
or not.

Exchange: RST plus 050 no. , and power in­
put. Add " X" if crysta l controlled . ( ie: 579001/
8X ) Stations using more than 10 watts in­
dicate QRO instead of power number.

Scoring: Contacts with stations in same
country I point , o ther countries on same con­
tinent 2 points. OX on other continents 3 points.
If QSO is with another QRP station add 3
more points. (4 to 6 points ) If your power In­
put is less than 3 walls o r xta l controlled,
double your QSO points. ( 8 to 12 points )

l\fultipliec: Each OXCC country, 1 if on own
continent, 2 if OX o n other continents. Fol1ow­
ing call areas will also count as a multiplier.
JA , PY, VE, VK , W/ K, ZS.

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

Use a separa te log for each band and a sum-



mary sheet showing the sco ring, times of rest
period and information on equipment used.
Plu s the usual signed declaration.

Mailing dead line for logs is July 31st to :
Harmut Weber, DL7ST, 0 -3201 Holle, Kleine
Ohe 5, Germany.

Romonian Contest

Starts: 1800 GM T Saturday, August 3
Ends: 1800 GM T Sunday, August 4

You may work other European countries as
well as YO sta tions, on each band and mode,
3.5 thru 28 mHz.

Categorjest Both single and multi-operator,
single and all band in both divisions.

Exchanger RS(n plus a progressive QSO
number start ing with 00 I. YO stations will in­
clude 2 letters denoting their county.

Points: European contac ts count 2 points.
10 points if it's with a YO station.

l\lu ltiplier: Each European country and each
YO county worked, each ba nd and mode.

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

Awards: Certificates to the top scorer in each
country in each classification. And a Crystal
Cup 10 the over-all champio n.

Mailing deadline is Sept. Ist to: Romanian
Amateur Radio Federation, P.O. Box 1395,
Bucuresti 5, Romania.

Kentucky QSO Party

Starts: 2100 GM T Saturday, August 3
Ends: 0100 GM T Monday, August 5

The Bluegrass ARC is once again sponsoring
this party. A station may be contacted once
per band, per mode and each county.

•
Exchanges QSO no. , RS(T) and QTH. County

for Kentucky; stale. province o r country for
others.

Scorin~: One point per QSO, Kentucky sra­
lions will use Ky. counties, states, provinces
and countries for the ir mult iplier. All others use
Ky. counties worked. ( max. of 120 )

An operating time multiplier will also be
given to encourage more operation. This bonus
is computed by dividing 10 into the number of
opera ting hours over a minimum of 10 hours.
( ie : 18 hours divided by 10 = 1.8)

Final Score: QSOs X area multiplier X op­
crating bonus multiplier.

Frequencies: Phone-3.9, 7.26, 14.28, 21.35,
28.6 mHz. C.W.- 60 kHz up from each band
edge. Try phone on even GM T hours.

Awards: Cert ificates will be awarded as war­
ranted by the scores, separa tely for phone and
c.w. The Top Kentucky score will receive a
plaque.

Mail ing deadline is Sept. 1st 10: Terry L.
Wells, WB40SS, 540 Dover Rd. Lexington, KY
40505. Include s.a.s,e. for results.

Argentina Phone Contest

Starts: 0000 GMT Saturday, August 10
Ends: 2400 GM T Sunday, August II

The object is to contact the greatest number
of LU provinces possible and other countries
as well. Use all bands, 3.5 thru 28 mHz. (LU's
are not allowed to operate above 3750 mHz
on 80 meters. ) Single o perator, all band only.

Exchange: RS plus a progressive contact
number sta rting with 001 .

Points: Each LU QSO is worth 3 points, all
others 1 point. Stations in own country may be
worked for multiplier credit only, no QSO.

1\1ultiplier: Each LU province and country
worked on each band. LV provinces are de­
noted by the letter immediately following the
number in the call . Each letter denotes a prov­
inee except for the followin g:

A, B, C, 0 , E, all Buenos Aires. GA·GOZ
Chaco. G P·GZZ Formosa. XA·XOZ Santa
Cruz. Xp·XZZ Tierra del Fuego. Z are Ant­
arctic stations.

Final Score: Tota l QSO points mult iplied by
sum total mult iplier from each band.

Awards: Certificates to top scorer in each
country and medals to continental leaders.
There are plaques and medals to the lst and
2nd place overall leaders.

Mailing deadline Sept . 28th to: Radio Cub
Argentino. P.O. Box 97, Buenos Aires, Argen­
tina.

European DX Contest
C.W.- Aug. 10-12 Phone-Sept. 14-15

Starts: 0000 GM T Saturday
Ends: 2400 GM T Sunday

This is the 20th annual European contest
sponsored by the DARC.

Use all bands; 3.5 thru 28 mHz. There are
two classes. Single opera tor. All Band and
Multi-operator, Single Transmitter.

Onl y 36 hours out of the 48 hour contest
period may be used by single operator stations.
The 12 hour rest period may be taken in one
but not more than 3 periods, anytime in the
contest.

Exchanges A five o r six figure number, RS
(T) plus a QSO number start ing with 001.

Scortngr One point per QSO and one point
for each QTC reported.

I\l ultiplier: For non-Europeans. number of
EU countries worked on each band. Europeans
will use The ARRL list and call areas as fol­
lows: JA, PY, VE/VO, VK , WI K , ZL, ZS,
UA9/UA~. In addition the multiplier on 3.5
may be multiplied by 4, o n 7 mHz by 3 and
on 14/21 128 by 2.

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

QTC- T raffic: Additional QSO point credit
may be realized by reporting a QTC. This is
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a report of a QSO you have made earlier in
the contest and later sent back to a EU station.

The general idea being that after a number
of EU stations have been worked a list of these
can be reported back during a QSO with an­
other station. One point can be earned for each
QSO reported. A QTC can only be sent from
a non -European to a European station.

A QTC contai ns the time, call and QSO num­
ber of the slation being reported. ie: 1300/
DK2BI/134. This means that at 1300 GMT you
worked DK2BI and received his number 134.
It may be reported only once and not back to
the originating station.

A maximum of 10 QTC's to the same station
are permitted. and the same station worked
severa l times to complete this quota. Only the
original contact however has QSO point value.

Keep a uniform list of QTe s sent. QTC 3/7
indicates that this is the 3rd series and that 7
QSO's are now being sent.

Awa rds: Certifica tes to the highest scorers
in each country and call area listed above.
Continenta l leaders, stations having at least
half the score of the continental leader and
entries with a score of at least 250.000 points.

Disqualification: Violation of the rules of
the contest, or unsportsmanship conduct, o r
taking credit for excessive duplicate contacts
o r mult ipliers will be deemed cause for dis­
qualification. Decision of the Committee is
final.

It is suggested that you lise the official DARC
log and summary forms. A s.a.s.e. with suffi ­
cient IRC's should be sent to address below.
Figure 40 co ntacts to the page if you make
your own. And use a separate sheet for each
band. (W/ K and VE sta tions can send their
req uest to WIWY).

Mailing dead line for logs is Sept. 15th for
C.W. and Oct. 15th for Phone. To the WAEDC
Contest Committee, 0 ·895 Kaufbeuren, P.O.
Box 262, West German y.

European Count ry List
C31 - cn - CT2 - DL - DM - EA­
EA6 - EI - F - FC - G - GC Guer
- GC Jer - GD - GI - GM - Gl\! Shet­
land - GW - HA - HB9 - HB~ - HV ­
I - IS - IT - JW Bear - JW - JX - LA
- LX - LZ - MI - OE - OH - OH~­

OJ~ - OK - ON - OY- OZ - PA - SM
- SP - SV - SV Crete - SV Rhodes - SV
Athos - TAl - T F - UA1346 - UA2 ­
UB5 - UC2 - UNI - U0 5 - UP2 - UQ2
- UR2 - UA Franz Josef Land - YO - YU
- ZA - ZB2 - 3A - 4U I - 9H I.

S,A.R.T,G, RTTY Contest
Three Periods (GMT )

0000-0800 and 1600-2400 Sat. Aug. 17
0800-1600 Sunday, August 18

This is the 4th contest sponsored by the
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Scandinavian A. R. Teleprinter Group.
Use all bands, 3.5 thru 28 mHz. The same

station may be worked once on each band for
QSO and mull iplier credit .

Classifications: Single operator, (a) less 100
walls input, (b) over 100 walls. (c) Mult i­
operator, single transmitter, And s.w.l.'s.

Exchange: QSO no., and signal report.
Points: QSO's wi th own cou ntry, 5 points.

With other cou ntries on same continent, 10
points. other co ntinents, 15 points. US and
Canada call areas cou nt as separate countries.

J\fllltiplicrs: Each country and each W/ K
and VE/VO call area. (DXCC and WA E coun­
try list).

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

Awards. Certificates to Top stations in each
class in each cou ntry and US and Canada call
areas. Additional awards if warranted.

1\l ailing dead line is Sept. 18th to: SARTG
Contest Manager, C. 1. Jensen, OZ2CJ, Meis­
nersgade 5, Randers, 8300 Denmark.

Ed ito r' s Note s
t have not received officia l verificat ion of the

Romanian Contest August 3-4. The ru les as
listed are those from last year and shou ld be
OK if you hear any activity on that weekend.

The Italian YL "Jolly Flower" Contest ended
on June 30th. There is still time to submit your
log for the colorful li thograph award. See April
Calenda r for details.

The Western Electric/ Bell Te l. annual QSO
Party will be held on two separate weekends
in August and October as listed. Those Inter­
ested should contac t the Holmdel A.R.C. host
coordinator of this year's act ivity. The contest
chairman is Joe Hauer, W2WQ, 1t 3 Orcha rd
Hill , Linc raft, N.J. 07738 .

The week beginning Jul y 15th has been pro­
claimed Amateur Radio Week by Governor
Byrne of New Jersey. This is in conjunction
with the Space Net VHF Contest held at the
end of that week.

In add ition the FCC has authorized the spe­
cial ca ll "WM200N" to be used during this
event. This is to commemorate the Sth anni­
versary of Apollo II , man's first landing and
walk on the moon. Special sterling silver tro­
phies will be awarded to the highest sco rers.
See last month's CALENDAR for contest rules.

73 for now, Frank, WIWY

CQ Cou nt ry Cha rt
A two color, wall-sized country cha rt is
available on poster stock a nd in large
type for only $ 1.25 per copy postpaid.
Address request to: CQ DX Country
C ha rt CQ M agazine, 14 Vanderventer
Ave., Port W ashington, N .Y. 11050.
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Jim, W8UOQ 1974 set-up, some change from 1953.

picked up my last County from the same sta­
tion that gave me my first County, Steve,
K5KDG. The last County was West Ca rroll,
Louisiana, but what a let down it was to fini sh
up, I have never felt right since. .

"I really think my most pleasure was working
as a N et Control. Not only was I helping the
mobiles run as fast as possible, but it's one
good way to pick up those Counties . 1 also
felt it was a service to the whole group and I
tried to run a very efficient Net and from the
cards and letters received, I guess everyone
was satisfied with the way I operated the Nets.

" I have so many to thank for their help in
making A ll Counties possible for me. My only
regret is that John, WA8S0F was not around
to help me finish up A ll Counties, as he was
the grand guy that got me started.

"Regarding m y work, I spent 21 years in
local law enforcement and gave up a Cap­
tain's job to go into Plant Security with the
Chevrolet Motor Division at Flint, Michigan.

"I am a member of the Firebird Radio Club,
and founded the Shiawassee Amateur Radio
Association, and am Past President of the
club here at Owosso, Michigan.

"What's 'next'? Since I fini shed A ll Counties
last March ('73). I have done very little fone
work and have taken up c.w, My next project
is to upgrade my license".

Our records show that Jim waited until he
had them all and then did all his paper work
all ap p lie d for U SA-CA -500 throu gh A II
Counties May 16, 1973. Hope that by the time

500
K2TPS 994
W A f,1T K J 995
VK4A K .996

USA·CA Honor Roll
1000

K 2TPS 324
w ApTK J .325
W 2SDU .326
WB6DXU _ 327
K9 DAF .328

:tOOO
K 2T P S 137
W 6CLM __138

2500
K2TPS .178
W A pYJL .174

2000
WB4WBP __.199
K2TPS .200
W ApTKJ .201

1500
K 2T P S 24 2
WApTKJ .243

T HE July "Story o f The Month" , as told by
Jim is :

J a mes C. Carmody, Jr., W8UOQ
( A LL COUNTIES #105. 5-16-73)

"Like many others, I star ted out as a Novice
in 1953 . About a year later I was on s.s.b, with
a 20A and 4 - 6AG7s in GG and have been
in s.s.b. ever since. I really never knew what
a.m. was.

"T he o ld story. ' If you can't lick them, join
them', applies to me. I was introduced to the
County Hunters by John, WA8S0F (now a
silent key) who was just across town. I would
try to get into some of the Michigan Nets that
ope rate near the C H Net on 75, and John was
running quite high power, and I couldn't copy
very much with that big signal so close. John
and I were good friends so I really didn't
mind, too much. John would often say, 'Why
don't you join the County Hunters?', and J
would say, 'I can't spend my time chasing
some nut across th e country picking up
Counties.'

"Well, the bug hit me like everyone else and
I sta r ted to look into the County Hunters. I
picked up my first County, Baxter in Arkansas
from Steve, K5KDG on 75 in August 1970
and I was on my way. I spe nt a lot of time
the first year as a N IC on the 1CHN on 20
and then devoted N lC activities to the CH Net
o n 75. Twenty-eight and I/.z months later I



SMIRK-6-6 Award.

you get to read this, Jim will have had sue­
cess on upgrading his license.

Awards Issued
George Johnson, K2TPS waited until he ac­

cumulated 3000 and then got USA-CA-5oo
through USA-CA-3000.

Bill Winnigar, W6CLM added USA·CA·3000
to his collection and says that new ones and
QSLs are hard to get, at this point.

Tom Storm, (DDS), WA~YJL made USA·
CA·25oo.

John Criner, J r., WB4WBP (His Dad is
WB4SXM) got USA-CA-2oo0 and increased
endorsement of his USA-CA- l ooO to include
all 75 S.S.B.

Dean Lewis, WA~TKJ applied for USA·CA·
500 through USA·CA·20oo.

Bob Margolin, W2S0U was issued USA·CA·
1000 endorsed: All 14; All Mobiles; All S.S.B.

Nick Winter, WB60XU qualified for USA·
CA· IOOO endorsed ALL SSB.

Bob Thorne, K90AF was issued USA-CA­
1000.

G ilbert Moody, VK4AK obtained USA-CA·
500, this is # 7 to Australia.

BARA Award.
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Awards
BARA Certificate: Sponsored by the Bing.
hamton Amateur Radio Association, Inc.,
P. O. Box 853, Binghamton, N.Y. 13902.
Work five B.A.R.A. members or work the club
sta tion W20W and four members. Member­
ship list available for 5.3.S.C. For award, send
GCR list and $1.50 check or money order to
BARA at above address. Oh yes, request for
membership list also goes to BARA, not to
W2GT.
LIARS Award: The Long Island Amateur
Radio Service Chapter of the Ten-Ten Net
offers this award to any amateur who contacts
any ten or more of their 50 odd members. (No,
the members are not odd, just the number 50
plus-Hit). Just send the list of stations con­
tacted and their ten-X number (if any) to: Rich
Levy, WB2MAN, 30-A Arleigh Road, G r:eat
Neck, N.Y. 11021 with 25c to cover handling.

Their Cbapter takes in all of Long Island,
Southern New York, and Northern New Jersey.
The Nets meet twice weekly on Wednesday at
4 :30, and Thursday at 8 :00 P.M. local time o n
28.620.

They are trying to keep ten alive as much
as possible during this sun spot low, and any­
one who would like to check in with them, is
welcome. The Net is informal and is an easy
way to catch new 1O~X numbers. They are in
the process of making an award for confirma­
tion of twenty different countries with ten-X
numbers. More details soo n.
SMIRK Award: The Six Mete r International
Radio Klub was formed in October 1973. T he
idea is similar to the 10-X Net on 10 meters
and o ne o f the many purposes is to increase
activity on 6 mete rs.

Like IO-X, there will be additional awards
for 100, 250, 500 and 1000 contac ts with Net
members.

Six contacts are required for the basic

[Continued on page 86 ]

lang Island ARS.



The
Best
Buy
ever...

OUR DEAL:

826 MA list S398.00

+ 16 ext ra xtals S104.00

Package list price S502.00

You pay only S359.00

YOU'VE SAVED S143.00

SRC-826 MA

YOU GET Standard 's 8 26MA. the best 12-channel 10 w att
sol id state rig on the market, factory set up on four channels
plus cr y stal coupons for eight more channels (16 of Standard 's
lifetime Astropoint crvstatst! of your choice; with helical­
resonator front end receiver, bui lt in provision for tone-coded
squelch, rear panel test point /monitor/control sockets-all in
one compact , reliabl e packaqe > at a GIANT, $143,00
saving!!

Shipping prepaid for cashier 's check or M O.

Handheld
SRC-146A with:

• Deluxe basecharger

• "Stu bby" antenna

• Leather case

• Ni-cads

. 94/94, 34/94 and one

other channel of you r choice.

Special

List Price S396.00

Our Price S319.00

YOU SAVE S77.00

July, 1974 • CO • 67



BY GORDON ELIOT WHITE*

T HIS is the second of a series of ankles on
the Teletype Model 28 stunt box, the assemb~y

which firs behind the platen or paper rolle r In

the typing unit and shifts from leiters to figures,
print to non-print, does line feeds, carriage ce·
turns, sequential switch operations. etc" .

Most of the last column was theoretical, so
we will get down to practical matte rs right
away, 10 illustrate what you can do with the
stunt box .

Assuming that you have a Model 28 Tele­
type page printer, open up the cover .and look
a t the typing unit. Look at the right end,
directly behind the black plastic sheaves which
hol d the miniature wire ropes which control
the typebox movement. In back of the paper
ro ller, just inside the right fra me plate, looking
down and in, you will see the stunt bo x. going
across the entire width of th e unit to the
left fra me plat e.

St ill look ing at the right end , you should see
the first o f 42 rearward-facing slots in th e stunt
box assembly. Just in front o f the first slot
there sho uld be a 3/ 16 inch hex-head screw,
in a hex sleeve about o ne-half inch tall.

If you turn the screw all the way down into
the hex sleeve, you will d isable (on 99 % of the
unit s in service) the un-shift on space mech an­
ism. By screwing it out you will permit the
mach ine to unsh ift each time a "space" charac­
ter is received. ( By Un-shift I mean to go from
"f igures" to " letters." If it's already in " letters"
when "space" is received. no change will
occur. )

Wasn 't that easy? Nothing to it. The rest may
be a litt le more tricky, but nothing to be
mystified about. .

Now un shift on space was a commercial
wire-network idea. and it is not used much on
mi litary or commercial RA17/ RTIY stations.
where many figures are sent. There unshift-on­
space would require the operator to go back
to figu res after hitting the space bar. If you
try to copy those sta tio ns using unshift-on-space
you will get a lot of letters where you should
have figures. Most amateur R17Y people seem
to think it's a great convenience however.

I personally prefer unshift on ..blank". . In
this mode you remove the "space" fu nction
bar from Ihe # 1 slot and insert a "blank" bar.

' 1502 Stonewall Rd ., Alexandria, Va, 22302
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Then. if you miss a letters characte r, you hit
the "break" button. This opens th e line, and
the machine "sees" o ne or more "blank"
ch arac ters. The "blank" shifts the typing unit
to " letters". and you have a convenient but
fully under control emergency " le tters" over­
ride.

Let's see how this un-shift operation is made:
Tum the typing unit around so that the I I

slot is now on your left, and the rear of the
slots a re facing you . There should be stunt
bars in the first three slots, and a sl ide mechan­
ism bolted to the tOP of the stunt box above
them. One slide is hooked to the stunt lever in
the #2 slot; the companion slide in the as­
sembly should have a hook on the rear that
engages both the # I and #3 stunt levers.

The 12 slo t has the "figures" stunt bar, 13
is "letters" and # I is coded to respond to
"space." The slides operate a U-shaped fork
which engages a post attached to the lette rs­
figures code bar. moving it to the lef t (as seen
from the rear ) for letters. or to the right for
figures.

Turn the machine a round again. and looking
at the front, examine the left end. where the
boltom (19) code ba r extends th rough the
frame. This is just unde r the left ribbon spool.
You can move it with your fingernail, watching
th e linkage respond back up the line to the
stunt box. Inside th e front plate, you can see
the movement of two slides which "condition"
knee-action linkages which tell the typebox to
go to its " letters" or " figu res" posit ion.

Back to the back. Now to the screwdrive r.
Without unhooking any o f the wires which may
be attached to the stu nt box, you can loosen it
enough to work on it.

At the lower rear of the stunt box is a
"handle" 81h inches long and 'h inch wide,
attached with two screws at its ends. leave it
alone. At each end, % of an inc h below and to
the left and right respectively, are two more
screws in the same brackets which hold the
handle. Remove these.

Again. from the rear, you will see a reset
a rm coming up from the main shaft. This arm
attaches 10 a rod at a point about 2~ inches in
from the left frame plate. You have to remove
a split ring and a small screw and slide the
a rm off the fining which attaches it to the
stunt box drive rod.

That removed , yo u can slide the entire stunt
box to the rear. using the handle to pull with.
You may have to rotate the m ain shaft to get
the reset arm out of the way. but it is a case
of wiggle and twist a bit and it will pop right
out.

Turn the stunt box over and look at slot 11.
You should see the "space" stunt bar there.
Yo u will note that it is held in the bo x by a
spring, hooked into the edge o f the frame.



WILL BUY
FOR CASH
ALL TYPESALL TYPES

LIBERTY PAYS MORE!!
WILL BUY
FORCASH

• ELECTRON TUBES

• SEMICONDUCTORS

• Military Electronic
Equipment

• Test Equipment

WIRE. WRITE. PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

Liberty Electronics, Inc.
548 Broadway. New York. New York 10012. Phone 212·925·6000

Remove the spring from the stunt bar and you
should be able to pull the "space" bar out. If
it resists, look back at the top of the assembly
and push up on the pawl which rides in the
same slot, allowing the stunt bar to drop out.
Once the space bar is out. slide in the "blank"
bar, hook up the spring, and you 're ready to
replace the stu nt box in the typing unit.

Before we do, however. lets look at the
cavity in the typing unit into which the box
fits. Starting from the left ( rear view) you
will notice a narrow bail, a quarter of an
inch wide, shaped like a very wide "U" ex­
tending across the entire machine, with springs
at each end to hold it to the rear. This is the
space-suppression bail. About 31/2 inches in
from the left frame plate is the suppression
assembly, which you will note operates if the
bail is pushed in by hand. The bottom of the
stunt levers engage the bail , if they have space­
suppression extensions. These are used to pre­
vent spacing on "li ne feed," " bell," " letters,"
"figures," etc. and other stunts which do not
involve a printed character.

Look back at the hole the stunt box came
from. Just beyond the space suppression bail
is a heavier, fixed bar, running the entire
width between the frame plates. One and a
half inches from the left end an L-shaped bar
should be found extending through a slot. If
you push that by hand, you will see tbat it

operates the carriage return mechanism, raising
the spacing pawls in the front plate and allow­
ing the carriage return spring to return the
print hammer and typebox to the left margin.

At the right end, ano ther L-shaped slide
about * of an inch from the frame operates
the line feed mechanism, aJlowing the line feed
clutch to drive pawls which relate the platen.
A third L-shaped slide, IV. inch from the
fr ame, operates the keyboard lock mechanism,
if your unit is so equipped.

The "bell' function is done electrically, by a
stu nt lever which momentarily operates a
switch hooked into the 110 volt a .c, line to the
bell solenoid in the base of the machine.

Now to get the stunt box back into the typing
unit: Look at the front side of the stunt box­
find the two guide studs, one with a round
cross-section, the other rectangular, and find
the sockets they match up with.

Note on the inside of each frame plate, a
guide track into which ears on the stunt box
frame go. With a gentle wiggle and twist, fit
the stunt box back in place. It should go easily
enough, being careful to get the reset arm back
as it came out. The assembly should snap into
place, and the two retaining screws push it
in the last millimeter or so. Rotate the m ain
shaf t by hand to be sure nothing binds, before
turning on the power.

See, wasn't it easy? Nothing to it. Now
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BEST BUY
SURPLUS
DIGITAL MILITARY

RECEIVER R-392 URR

24VDC Version of Famous R-390

A great su rplus buy. Just released at a small fract ion o f govern ment cost . Specif ications: 500kH z to
3 2 mHz in 32 bands. Continuous tuning. Frequency is read d irect ly on cou nter type frequency in­
d icator. Receives CW, MCW, Voice, Frequency Shift Keying, and SSB in BFO po sition. Triple and
double conversion. BFO. Selectivity , I .F .: 8,4, and 2 kHz. Buil t-in cr ystal cal ib rator every 100 k H.
A ccu rate to 300 cps. 25 tubes. Operates on 24 to 30 V .D.C. at only 3 Amperes. Rugged. Compact.
size: 11 1/2" x 14 1/2" x 11". Used but fully guaranteed. Prices FOB Upper Saddle R iver. Limi ted
quantities. Act now.
Prices: Complete, repairable w ith schematic 5150. Tested, O K with schematic $195. Power Conn.
$2.00. Tech Manual $10.00.

SPAC EELE C T RON Ie S division of MILITARY ELECTRONICS CORP.
76 Brooks ide D rive, Upper Saddle River. New Jersey 01458 (201) 321·7640
Another great buy . A N / URR-27 Receiver. 105·191 MH z. Cont inuous tuning. 115 V .A.C. Li ke new.
$190.00 FOB Upper Saddle River.

you're read y to try coding in selective calling
and other goodies, next month. If at all pos­
sible, it's good to get a spare stunt box from
a junk typing unit so that you can keep your
printer on the air during the process of re­
building.

One word of caution : there are two styles of
stunt box, MK 1 and I\lK II and I\lK III. The
first two are the same. Instead of the MK III
we described. the early boxes are re-set by a
flat bail which extends through the frame
plate s. Short arms attached to the print drive
mechanism, operate each end of the bai l, in­
stead of the clutch arm of the MK III. The two
stunt boxes work the same way, but the dif­
ferent reset ba il makes them non-interchange­
able.

Next month we plan to have illustrations of
the stunt box mechanism. •

Cop's Co lum n Urom page 29]

sets of the bare P.C. boards needed to build
one of W~LMD's [est-to-s low or "camera"
converters. This unit, you may recall , converts
the output of a standard scan rate vidicon
camera to an amateur scan rate SSTV signal.
A set of three P.C. boards, theory of operation,
schematic with parts list, and test patterns are
$3 1.00 postpaid. Write to W80ZA at 1411 Lons­
dale Road, Columbus, Ohio 43227. (He esti-
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mates parts for a complete unit to run. at
most, $94 in addition to the cost of the boards.
The "camera" converter is much less expensive
than the "monito r" converter because of its
much smaller memory. It uses only one 1024
bit memory chip (a type 1402 ) instead of tbe
64 used in the slow-to-fas t conven er. Russ is an
ardenI SST\' enthusiast, and feels that by
supplying boards of proven designs he can do
his bit to keep hams abuilding in these days of
sophisticated hardware. He has tested and de­
bugged the board design himself, and appears
to be taking a 101 of pains to insure tha t the
accompanying documentation is complete.
Many thanks, Russ!

Speaking of thanks, we slow-scanners are
mighty lucky to have such a large group of
super-sha rp, dedicated, hard working equipment
designers, builders, helpers, innovators. and
spreaders of the word. Three of those scan­
converters at Dayton were designed and built
by hams with Doctorates: WB9LVI, W9NTP,
and WOLMD. This is not to say that a PhD is
a prerequisite for SSTV creativity. It does indi­
cate, however, that there were probably a lot of
o ther projects bidding for the time and energy
of these fellows! The list of doers is a long
one, and there must be many folks feeling a good
deal of inner satisfaction about their parts in
mov ing this communication revolution along.
Thanks! 73 , Cop, W~ORX
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B& wi WATERS Model 334-A
ONE KW WAn-METERI LARGE METER WITH

10.100, 300"1.000 WATT SCAL£SS149.95
Ten tee Tr iton II $606 .00
Ten Tee Delu xe pwr supply W/VOX S119.00
B & W I Waters Hybr id Co up ler II VII I compressio n
3OO2W Trade in Soeclat .. 519 .95
K ey facto ry Dist . for Bark er & Wi ll iam son
Centra l Electron ics CE·200V Classic Transmitter $495.
Clegg 9ger 6 Meter Xceiver $59.00
Clegg FM·27B 146·1 48 m Hz fullV Synth 25 watts
output $479.95------------------,

I SWR BRIDGE COUPLER. OC·BOO MHz I
I W ITNC Cceoectc-s S lO 95. WIN co nn ec tors $ 15 95 I
I (n_ in dlCa tOf') full amat.u' pow., $90.00 V.I....

II 2 ' Cab In W ' ''N '' Connec10flfRG-8AU • 5395
I 6' Cables Wr'N " Con ne<: I Qfs/ R G·8 A U . S595 I
L_ _ ..!~~~'i..s~c;!.,=-t!!!.s..!..s~*!!. ~

COLLINS
Ccums 30 L t -Lmeer Vy Gud $375.00
Collins 75A4·Hambands w /3 Iut e-s I Spkr $395.00
Collins 755-3B excenent COnd 5550.00
Coll ins 152·J1 phone Patch A l E W/Schem at ic .. 5 24 .9 5
Coll ins A·J 89 (15·1500 kcsl Aevr _ 549 5.00
Coll ins A·392 (500 kcs . 32mcs l Revr Writ e or call
Coll ins DL·1 Dummy load. like New 575.00---- -------------- --- --.
DRAK E
AA · 10 Amp for TR·22(CL $49.95
AC·lO P.S. tor TR·22(CI . A A·l O. TR·72 S44.00
TR·22C 2M XCV R 12 Channel CaP $229.95
TR·J2 2M XCV R 22 Channel Cap 5 320.00
TR-4C lQ.SOM xcewee _$599.95
T ·4 XC Transmitter _.. 5580.00
AC-4 A .C.P.S. for TR ·4C/T·4XC $120.00
MN·2000 Antenna Matching Network $200.00
MN-4 Antenna Matching Network $1 10.00
W-4 ( 1.S·54m Hzl R.F . Wattmeter $62 .00
WV·4 (2Q.200 m Hzl R.F . Wattmeter _. $74.00
2N T [Deluxe Nov. x mtrJ_._ $175.00
TC6 (6M. Mmt g COny .I $2 7S.00
SC-6 (6 M. Rec. Conv . W /CC·l Conso le ) $1 20.00
Drake R4·C 5549.00
Drake SPR·4 $579 .00------------------ ------HAMMARLUNO
FM·5 If.m. xcvr) 5 110 .00
HO·170 6- 160m ham band tcvr , Vy Gud Cond..210 .00
HO-1S0 _._ _. WAI TE-- --- - --- - -- - - - - --------HALLICRAFTERS
SR·160 Xceiver New Cond. W/ Match ing A .C. P.S/Spkr
$295.00 FPM-300 Safari 12V .D.C./ 115 V.A .C.1230
~~A.;..C~W.!!t!. .2r_ C!I :.!~ ~e~a!..d.!.a~ _

HEATH
SB-200 linear (W/572B's) 4 /S11 A ·s 5220.00
HA·l0 'WA RRIO R " L inear 4 /BllA·s _.. _ 51 80.00
SB·30 1 10-BOm. Rcvr . WISB·600 Match ing Spk. exc.
cond ~ " _.. _._ $250.00
SB·620 Scaoervzer like New _.. $1 20.00
HD·l1 " 0 " Mult ipl ier _ 5 2J.95
Hp·23 A.C.P.S.lSp", $49.00

Tube Headq uer rees. DiverSIfIed StOCk . Heavy Inventory
of Eim ac tubes. Chi mneys. sockets. 3·500Z ..$42.50----------- ----- --- ---
CORNELL DUBILIER
Ham·11 New. Improved · C.D. Deluxe Heavy Duty
Rotator & Control Box write or call fo r spec ial in t ro-
d uctory o ff er $ 149 ,95
TR·44. C.D. M oo Duty Rotator w I C BOll $69.95
Cable for H AM·II o r H AM-M or TR-44 .. S.1 6 per ft .---------------- ------HV·GAIN
Hv-Gern Ant 8 N·86 Balun $15.95
18 AVTIWB 5 Band v ernce t. $97.00
18 V 10-S0 m Verti cal $33.00
Rota-Brake Rotator W/Control BOll $259.95
Aoto-Brake Co nt rol Wire 30 per ft .
TH6D X X 6 el 10115/20 Beam 5224.95------------------ - ---NEW- TRONICS
H ustler 4 ·BTV Vert. Ant . l Q.40 m 556.95
BBLT·l44 2mMobile 5 /S Wave W/Trun k M. $28.75
CGT· 144 2M. 5.2 DB Cctmeer W/Trunk M. 539.95
G6-144 2M. 6 0 B Col inear for Aptr . Stations$42.95
G6 -144 A 2 M. 6 0 B Col inear for Aptr. Stat io ns $52.tJ5--- -- ----------- -- - ------INOUE
l C·23O Synth.lP l 1 2M t.m . xcv r. Single Knob Control
Compact _ _._ $489 .00---- ----- ----- - ---- ---T EMPO
CL-146 2M xcvr W/GL8 400B Sy nt h. 5 k Hz Split
Combo 5395.00----- - - - ------ ----- ----
VENUS
SS-2 Slow Scan Delu xe Monitor 5349.00
C l Fast ScanlSlow Scan Camera & Conv. w I Lens
...................... ........................ ........................ S469.00
Drsrnbutoes for Bird Hem -Mere 5 79 .00
Thru-line Wattmeter 43 $100.00
2-30 mHz Slugs............................................ $35.00
Ot her Slugs $32.00
Millen MH U Sh ields for 3WP 1.. _ $12.50
Hunter " Bandi t " Mint Condo81 6 3·s13400Z.. 5495.00-- - - - -- - - - - - - - - - - - ----- - - - - - - - - - --.

NPC POWER SUPPLIES
115 VAC input · 12 VDC 4 amps out $24 .95
Same as. abov. but r. l ulat.d $34.95
Mo de l I 08R - 11 5 VAC/ 13 .6 VDe 12 amps.
mall . REGULATED ... .._, 564.95

-------------------Barry Now Stocks Bogen . Electrovoice & Univer·
sity. Call or Wr it e.
We carry marine erectrcmcs: Andrea. Sonar. PIII~rce­

S,mP50n . HvGaln. Antenna S~...IISts .------ ------_._---
NEW YO RK STATE RE SIDENTS ADD APPRO·
PRIATE SA LES TA X,----------------------CASH PAID . .. FASTl For you, unused TUBES.
Semtconductc rs. RECEIVERS. VAC. VARIABLES.
Test Equipment. ETC. Write or call Now! Barry.
W2NLI. We Buy! We ship all over the World.
Thousands 01 Unadvert ised spec ials. F.O.B. po inl
01 shipment.

---- - --- - ----- -- - ----
n Send for Green Sheet Supp lement 23. Send
SO C" postage & hand ling

SAR R Y 572 Broadway N Y, NY 70 072
DEPT.C·7

272~~~;~;?ooOO ELECTRONICS
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PERSONALIZED ENGRAVING
Works on
110 VAC

WA2ZHA

ELECTRIC

ON·THE·AIR
SIGN

WITH CALL

Ihlol'n Lop.1 10, - $1 .50 M.tolt.. I i. Clip - $2 .25
SEND FOil FIlEE CATALOG

ARNOLD'S ENGRAVING

SlJRf\us
CATALO G

50<

RADIAC SET

AN /PDR -49A

USED CONDITI ON S16 . 99 TECH NICAL !'MNUAl S.c.99

COLONel WA.YN E D. RUSSELL

I ld,• • ood . N.Y. 11227

ANfAAT . 1] TRANSMITTER
""kes ' ,n. Ha m lfa nsm,Uf'O tor
80. 40. :10 .I"'<t 10 Fnt' I t't'\

POWt'l" out put 100 walts on AM ,
c w . M eW 10 ptlPWl ' '''annels.
Ca m pl" t . ""'f'" a ll luhn, cr y 'u a l

.,.... 100'

-~

......
,SI39."
S299,"

K8-4200 Mane~rcl .
EK"'20A CMOS o-tu•• K.,.., ,
KM-42'O cw ...... M,1rIOl r

= ", 'Cl-_ I.- __ 0 -

rIHi~le b:rCURTIS

WORLD QSL BUREAU
5200 Panam a Av e . ,R ichmond. CA USA 94804

THE ONL Y OSL BUREAU to handle a ll o t
your a SLs to anvwhet"e; oext door . the next
state. the ne.t country. the whole wor ld.
Just bundle them UP (please arranqe alpha·
bet tcallv ) .nd send them to us with pavment
a t 6 cents each .

meR~E

CQ Country Chart
A two color wau-st eee country chart is avail,
able on posler stock and in large type for only
$1 .25 per copy postpaid. Address request to:
CQ OX Country Chart, CQ Magazine. 14 Vander­
venter Ave., Port Wash ington , N. Y. 11050.

-,-e-- ...

PAN-CAYMAN HOUSE on Grand Cayman',
Seven Mile Beach. Idea l OX and famil y resort.
Apartments at low summer rates. Low, low
rates Sept./Oct . Rec iprocal li censing. ZF1WE,
Box 440, Grand Cayman, B.W.I.

CO'S DIAL·A-PROP
For the latest up 10 the minute propaga­
tion forecasts and special contest pre­
dictions call 516-883-6223 any time day
or night for a recorded message on con­
ditions.

LM FREQUE CV METEA
FI~ ~nt!f. l llU' POW N....... un " 12 15 10
10.000 HI Dpeor a llo., on 12 0_ 24 voe Com
p1elt' W'Th rubes. c ' yll al , calib ra t Io n booIo

C h ec ked Out . E. u llf'n l lk.ed 1S42.50 l
As ..00\/• . I"" book 522.50.

CAT TESTEA AND AGE -EA . For Agong
.nd 1"long CR IUbt'5 Qu."I \I onsHumenl
by R.\Ilfon,c. ".."11'1 catlin Hus 's. QU."'v
.n SHu~nl . compl~ e w'lh 4 h.,neun
BRAN D NEW on or'go n.' c., lon 1$5.95.1

E_eoc Uwd

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
fLlZA B£THPORT INDUSTRiAl PARK

ELIZA BETH , NEW JE RSEY onlMl
(201) 351 ·4100

8 e ·2 2 1 Fr~u.ncy Metei'
A. cc urate' . ,,,hable' . c r y Sla l c a l, b ra t ed 11 510
10.000 HI range Uwlul a s s,gna l 9'!'nefalOf
01 V F O Cam pl Pl 1!' Wllh t ubes C"lob l a t lon

book . Check edou l , E. c ~M 1$44.50 1

===~C_~'~OOO~~H~'~C~":'~"~1 l or M )()\<t' $5.50

72 • CQ • July, 1974



A QUALITY RF SPEECH PROCE SSOR

Collins 32S l KWM $1 39 95

Healh SB tOO/ HW100ISe 400 13995
Drake TR4 , TR4C I TA6 15995

Drake U X/TOB / C 15<195
Vaes... FT101lFTl 01B . 139 95

Yaesu FTd. " (Xl/ 401 I!l601510 '''' is
Kenwood T-599 /TS- 511/ 520 139 95

To Order : Spec,Iy m ode l. Add $2 .SO lo r
sh iPPing In U S Fore ign Sh ip m enlS ad d

$10.00 Phone (216) 839-2950

t-............~S~e:n~d for FREE Brochure

GET 4-BARREL{':::r:} POWER
From Your Rig with a

MAGNUM SIX

Technology Group
31218 Pac if ic Highway South . Federal Way, Wash ington 98002

Communication

CRYSTAL SPECIALS

For
FREQ.

STABILITY
Dep end on JAN Crystals .
Our large stock of quartz

crystal mal.rials and components assur.s FISt
De l ivery l rom us._ c.'-r_ .U.M. • 11

t •• lIl!i W,_ . 'n'ed.0_"'_
....... ,"",.- ~ POo'"'lI"

_ "'_ cw, ·r••_ II.M,
_ , 10 w.. "- __
" 00 _,_

CW FILTER

Send 10c: l or new calalog wil h 12 osclllalor
c ircuits an d lists of frequ enc ies In slock .

73

4.SO
4.50
2.50

•CQ•

Divis ion 0' Bob Whan
& Son Electfonics. Inc .

2400 Crysta l Dflve
Fl . Myers. Flor ida

33901
All Phones

(8131 936·239 7

July, 1974

CRYSTALS

2·METER FM lor mosl Transceivers .. . $3.75
144· 148 MHz - .0025 Tol.

Fr.quen cy Siandards
100 KHz IHC 13 /U )
1000 KHz CHC 6 /U )

Almost all CB $els , fr. or Rec .
CCB Synthesizer Crystal on request )

Any A mateu r Band in FT· 243 1.50
(SD-meler. $3 ,00 · l GO· meter not avau I 4 for 5.00
For 1st class mail. add 20c per crystal. For
Airmail. add 25c:. Send check or money order,
No dealers , p lene.

MFJ ENTERPRISES
' .0 . 80. ' M-J. _ ppo Se... . MS J97U

,AY ,,,,. '_ heCW "'" _, "'_ If ...... _ , ""' - u_ .
_ too _ --. t>K. w ~..Ity ..._ .. ,_ . .. , e.-y . .....-_......"

_ .. .... _. OC , cw __ " ..· . P'\,
__._ _ ,__ .. -. ....... ... ,", 1. ' - _ " .

• OM 1t••01 'loa... _u.lI, 1_ ...., _ "10,,, .... ,...._ .
•10,_, ".,,, "',<'1 ....,10<0
• 0........." i M "I ell Nc~._... _..."'._- .........
• ... I ; • .. - ••••••••••••
• U.... " ""'" ._ C '.... _ ...... .." .. . U .

' ''ECI'' IC ''' IO''''

IlAtoOW ID'H 110 Ht . 110 HI . 1110 H. (S ,,~ M IKI.bl.)
5111'" "EJ l C'IO"" ..., _ . 110 ee ao 1 0<:1. .. . ...... e...'" l,.q_ , .....

10 w, _ .."tl..

CEtonA ~"EOUE"'CT : 7!o1l W.
INSUctlON LOSS . _ 7,_ ga... 1 2 .. 110 Hlew . 1 S II 110 HI I W. 2 •

.. IO HI I W
...OIY'OUAL S'AGE 0 • ( _ .... ""G"'lI1
' '''PECIANCE LEVELS "'" ; , ~ _ Cl'Ioftt _ • ..a
"OWl'e 1lE000IlE D CW,.·, • _ . 12 , ... :JO _. II .... 1. CW"·",,.._ .- _._ -...,
[)ttoI("$oI()Oo1 CW F-2 r .r PC _ , CW,. ·,... . ".) 1'. '" )l " ~

l OOK'll ..-.. ..__. . ..... .. • __ -,

___ _ 1_ '_CW I~ ... . _ , ... IOM, MOIC1 _

" ...... "e .,_ .- 11 _ roo. 00 poco- __ aoo..- _ _ . ..
_ QfIlW _ OR" S""C"Y " _ ....~ ,-c. _ _ e " to _
.....-.01 ...' ' • •• _ , ' , _ , - _ _ . __ _ _ pIo'" _ ..... _ ,,, __ , _ 00 11_ ..._._~
01 , ''' 0u0It ... _ _ 00 _PIO...
..., IeI T'.r CW" -2 PC e.tI goof .... _ c:ooo._ _ -,.
10 evo" ·28" _ P'ulI .. ,



Contest Results Urom page 54] CR6HU .. 7.020 62 19 35 JAIJSV .. 2.320 28 14 15
CR6UE .. 5.355 56 19 26 JR3CVO .. 1.102 20 8 II•

K9ECE .. 41 .454 158 24 24 V[6SB .. 217.875 537 68 107 CR60T 3.5 108 6 6 6 JA7KM .. 247 9 6 7
K9HMB .. 28 .884 127 22 61 VE6JD It 157.U2 471 65 83 IA9AG 28 31.825 185 28 41
""IT 21 68,728291 24 64 VEW .. 118.712328 55 87 Ethiopia JAlDY I 28 26.145 156 24 39
WA9JDT .. 13.300 81 21 49 VE6ZS .. 96.336317 63 81 ET3USE A JA3HZT .. 23.725 140 26 39
WA,9MZ$ .. 3.514 43 10 IS VE6MC .. 84.590 359 47 63 1.577.366 1754 87 220 JA1KTY .. 22.000 152 23 32
K9PPY 14 210,795 519 36 105 VE6AUH .. 31.488 149 37 45 ' ''lBGH

.. 20.540 115 2 4 41G a bon
WagGlY .. 191 .970493 36 99 VE6NW .. 18.054 135 22 37 JRI8RV .. 20,252 127 24 37TRBDG A161.348 315 72 121
W9YRA .. 130,052 375 32 90 VE6Sl .. 8,804 53 33 38 JA5EWQ .. 19.565 121 24 41
WB9HAO .. 97. 208328 32 76 VE6AS .. 6.384 50 27 30 G a m bia JA3l VP .. 16,758 124 24 34
K9YXA .. 45.650 190 25 58 VE6ASZ .. 1.829 23 11 20 2D3Z A JAlMTM .. 14.150 110 21 29
K9ClO .. 45 .034 195 30 59 VE6CA8 28 7.136120 8 8 5.085.806 4097 113 305 JA7MSQ .. 13.700 116 21 29
K9UQN •• 36,738 112 24 54 VE6AVU 21 56 5 2 2 Opr. DH2MM) JRIIJV .. 13.250 102 21 29
W9NIII 7 17.595101 22 47 VE6JIP 14 210,o.cO 742 31 87 JA2UYS .. 13.209 108 20 31Ivi9l. Co••t
WBRX .. 15.232 86 25 43 VE6GQ .. 38,988 178 24 52 JH3GeN .. 12.720 106 20 28
WB9MOG .. 3.948 34 17 25 VE6AO .. 38. 180 178 26 57 TU2U A3 .«0796 50 120 ' ''lRUJ

.. 9.588 84 19 28
K9PQG 3.8 5.439 87 12 25 VE6ANX .. 2,660 36 13 15 TU2DV " 351,542 813 45 92 JRIAXO .. 6.622 65 18 25
W~18P A 298.350 432 91 164 VE6APJ 3 .8 2. 622 55 10 13 TU2DF .. 224 .939 48 1 56 113 JH2NWF .. 6.615 77 16 19

TU2DO .. 8 .086 104 15 II
WIIGYH .. 130 .047 244 73128 VA7WJ A JH2BUF .. 4 .560 50 19 21
W"IUB .. 125 .31 2 269 6 5 113 1.702.416 2006 113 235 JA3XRC .. 4 .01 2 47 15 19M orocco
KgSOJ .. 110.9Il 217 76 121 (Opr. VE7BDJ) CN8HD 7 213.465 691 27 78 JH 3AKD .. 3.996 45 17 20
WBeUQ .. 10 1. 700 226 66114 VE71Q .. 8.432 III 31 31 JA2NNQ .. 3 .900 51 13 17
WIJTOR .. 98 .450 202 59 120 VE7SV 3.8 42.096415 IS 30 M ozamb iq ue JA7CUK .. 3.885 42 15 20
WeUF .. 61 .080 184 49 71 VE7AlG .. 1.905 72 8 7 CR7IZ 7 198.727 514 40 91 JA8GO .. 1. 120 22 10 10
W" UYl

.. 55.552 174 42 82 VE800 14 CR7Wl 28 9 2. 325 419 23 52 JR3NDZ .. 432 II 9 9
wiILYI .. 44.288 130 51 77 306.360 1087 33 87 CR7RM 21 88.038 409 22 51 JA6CDC .. 304 11 0 10
werww .. 32.240 104 40 64 VA8AS .. 111.972 512 28 56 CR71C 14 266.602 673 38 99 JA4EBU .. 108 6 3 3
WA"AGN .. 23.387 100 39 52 VA8Bl .. 100.232 507 28 60 P ortuguese Guinea

JH11Gl 14 360.537 880 31 104

WIl FZO .. 21.672 97 33 51 VE8NS .. 44.226 286 21 42 JAZIYl 14 263.000 722 38 87
~aWJ

.. 11.218 59 29 42
CR3WB 14135.191 527 22 67 JAIPCY .. 137.004 447 36 73

eJCT .. 10.024 65 16 40 Cotta R k a R bodeaia JAZHGA .. 76.558 285 36 65
WgUCK .. 8.968 51 22 37 T1 2WD A ZElCW 14 204.750 613 32 85 JAlCEC/1 57.583234 30 59
Wa lll EL .. 8 .479 40 25 36 1.412.894 1963 95206 JAISK[ .. 49 , 338 218 29 53
KIlAGW .. 3, 400 34 19 21 TI2WX 28 105.088 770 23 41 Sao Tho m e JAZIN S .. 45,582 153 34 73
W8eFTK .. 966 15 12 11 CR5AJ A 151.568443 42 86 JA2HUN .. 39 ,920 18 2 30 50Domin ican R ep u b lic
WIlGNX 28 22,177 125 21 46 JAl AAT .. 39,234 177 31 47HlaxAW 28 96 12 2 2 Sierra Leone
WAIfKOr .. 11 .041 68 19 42 JAeSC .. 34.983 186 28 41HI8lC 3.8 3.762 81 7 15 9Ull 28 36. 250 217 16 42
KgFPF/~ .. 7.567 62 15 32 lA7JW .. 30.872 168 24 44
WSdCCF ,. 5.203 46 15 28 Grtnada South A fric a JA31 W .. 28.728 137 2 9 47
WAr1VJF .. 5.082 52 15 27 VP2GBL 28 129.549 588 22 71 2S61E A JAIAS .. 22. 411 121 26 47
WAPEGZ 21 43.882 207 26 48 1.291.031 1381 101 222 JA31 8U .. 21 .980 131 26 34

G uantanamo
W81lAMJ .. 34.775 19 1 24 41 ZS6RM .. 276.232 548 62 110 JA6CM .. 19 ,966 114 25 42
WAlJGQI 14 151.620 391 36 97 KG4Fl A ZS6BLK 21 56.175 259 23 52 IA5CE'/3 15,104 10 5 22 37
WA" EMS .. 108 ,576 340 33 84 274.378 1040 42 80 JAZOJ .. 10,466 69 22 32
~NUH .. 94 .9 52 336 30 74

Za m b ia JAI BNW .. 6.525 56 20 25Hondura s 9J 2EP 28 150.711 585 23 64A1NKK/d 33.532 173 29 54 HRIRF 7 176. 517 760 26 73 JA4CZM .. 4 ,0 74 38 19 23
W5EQT/~ 7 15.309 102 22 41

9J2BL 21 92.722490 21 53 JFIJOI .. 3,268 33 18 25
KGPMZ .. 5.280 42 18 30 M ell: ico JA6YY .. 3. 000 39 12 18
WAgQlH .. 4 .028 44 17 21 4C9AA A ASIA JA4KN .. 2.528 33 14 18

4,1 25.934 3999 121 332 JRIXFS .. 1.925 37 12 13
A la . k a XI11X 14 95.144 486 30 58 B a h r a in JA IVP .. 1.612 24 13 13

KL7HRP • 92.·448606 30 42 XEllLS 7 15.520 223 13 19 MP4BJS A 354. 756 627 63140 JHIDQZ .. 1. 485 20 15 18
KL1Gr 14 31.856 324 19 25 JA9YE .. 1.100 18 12 13

P uerto R ico H o n g K o n g JABOL . , 704 17 12 10
Baha m a s KP4 AST 7 V56DD A1Il.510 544 51 U

JAl SGU .. 540 16 9 9
K4VMA/VP7 335.«0 1385 29 83 VS6BL .. 10.557 93 33 36

A 3,390 52 12 18 VS6AW 14 47.196 452 28 41 IHIDWM

W84NXR/VP7 St. M artin ( F rt nch) 21 299,400 852 35 85

28 101.188532 24 58 FG,UA/FS7 I nd ia JHIBBT 21 167. 375558 31 72

mGSIVP7 28 151. 032 1283 18 38 YU2DI( A JA3PPR 21 164.613 510 36 75

1.8 4,352 134 7 9
1.605.408 1682 88 252 JA9JX II 153,425 556 31 64

St . P ierr e JHI DEV .. 147,828 529 31 66
Berm u d a FP8DH 21 80.931 628 14 39 A n d a m a n b . JA3ERG .. 105,900 373 34 66

W4EY/VP9
VU 7GV 14 195 23 4 II JA80 FD .. 59,680 269 25 55

14 109.224 557 23 59
Sint M aart en JRIFlH .. 50,925236 27 48

P180X/P17 Ira n
EP2NH A 209, 066 510 58 129 JH2 MYN .. 44 ,.36 220 26 46A 358.179 878 51 126C ana d a EP2MW .. 20,340 85 28 57 J H2EYl .. 38.493 211 23 40

VOlAW A 39,445 125 45 70 Virgin bland . EP2ES 21 65. 284 296 22 54 JH6CAW .. 29.172 158 25 41
YElAl 14 KV4GP A 152.866 555 44 78 EPZU 14 18. 144 131 14 40 JH2BIM .. 26, 846 151 23 39

415.872 1136 31 113 KYUM 28 50.460 367 19 41 JA3EY .. 2 3. 164 164 20 32
YElAIH 3.8 22,908 228 11 35 KV41C 21 32.188 28 5 19 33 J a pan JA3BUB .. 22,950 157 19 31
VEZAFC 28 8,690 59 18 31 KY41G ... 150.930 72 0 21 65 JAZAAQ A 694.1&2 879 106 171 JA7,EUK .. 22 ,656 128 23 41
VEZDU ... 109.565 447 22 63 I(V4FZ 3.8 183.200 836 20 80 JAUBN , . 126.125 258 13112 JA_MHZ .. 20,473 130 23 36
VE3BS A 617.876 935 84190 JHI0GT .. 96.525 253 55 80 JA7IJC .. 15, 718 96 20 98
VE3BZ .. 203 . 760 432 64 116 JA8FBM .. 64,964215 45 64 JH2AGC .. 15.708 109 21 30
VE 3BR .. 55,510 167 39 83 JAIC MO .. 55,404 180 51 63 JA9CWJAFR ICA

.. 14. 73 9 100 21 30
VE3BBH 21 354,432 885 29113 JA7YDJ .. 48 .290 164 50 60 JH 2LUF .. 14,478 93 22 35
YE3EDC 14 308.935 889 33 104 A n go la (Opr. JA7GQ B) JA5rVC .. 14 ,053 104 17 30
VE3FLE .. 176,410 571 31 84 CR6QR A JA6EFT .. 18.072 98 31 41 JH2DBR .. 13.865 103 18 29
VE3BSJ .. 94 ,350340 27 75 619.820 1238 56114 JA7HLO .. 16.310 87 29 41 JEllEO .. 11.385 90 18 27
V£3CBY .. 53.625 276 21 54 CR6CN 28 JA3ELU .. 14 ,950 87 24 41 JA7MYL .. 10,720 92 17 23
VE3FFA .. 38.860 230 21 46 524 .2].4 1546 30 92 JRIBVU .. 14,348 89 31 37 JA6HDI .. 10,395 J04 15 20
V£3EOE .. 21.974 152 20 53 CR60Z .. JHIZIZ .. II,880 71 29 31 lAB MKI .. 10.368 75 18 30
VE3BBN 379,1971091 27 90 JAjIIFMB .. 10,962 73 26 32 JA9SV .. 9 ,900 79 15 29

3.8 23,569238 14 35 CR6FW .. 24 2.155 862 28 67 JAICFJ .. 8.296 54 26 35 JA6ABG .. 9.009 94 14 19
YURP A 43,690 217 34 51 CR611 .. 167,320 635 25 64 JH1AlW .. 7 ,701 58 24 27 JA2KSO .. 8 .29 5 83 15 20
YE4SD 14 35.392 168 25 54 CR6NO 21 JA4TR .. 7.579 48 25 28 JHICMH .. 7.812 69 20 22
YE5RA 14 101.822438 28 70 658.668 1706 ..34.. 97 JA2AIR .. 6,916 50 24 28 JH2FTH .. 7.720 66 18 22
VE5NW 3.8 15,201 290 12 IS CR6LF 14 JA7PWG .. 5,304 54 20 19 JH6GYG .. 5.760 6' 15 17
VE5XU 1.8 384 25 4 4 966,135 1894 37 142 JAIOUI .. 4 .2 57 44 19 24 JH4 BWS .. 5, 440 50 16 24
VE6AYU • 282.492 737 66 III CR60Y II 231.989 709 31 82 JA8 INO/l 3.627 42 19 20 JElTVA .. 4 .64 0 50 16 16
VE6AGV .. 235.262 630 58 100 CR61S 7 17.100 99 26 50 JAIANA .. 3,354 03 20 23 JRIVOP .. 4.108 55 13 13
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• Hnle. Chat••
Inl••ban k n".... l.e r 14 di,its)

(what ' s your deal n

SAVE $50

SWAN YHF- ISO 2m amplif ier ( 143- I.f1MHzl.
180 PEP or ISOW DC input on CW & FM
with 6 to lOw of drive . Built· in AC supply .
Ree. 5199 NO WONLY 5149

Now .,.,.. ca... "'"' '1"""­
SWAN CREDIT CARD

cd
AMATEUR

ELECTRONIC SUPPLY
to purchase any new Swan equ ipment

~ SIItIA IV ELECT RO NICS
305 Airport Road Ocean.ide, CA9205.­

7388

1...-:1 to' Joe Ha m
.fldd ••• , : 599 050 Lane , Anywhe re . USA

C. lI , W9~-8,..L~ ,:v
S.-t" ••

AMATEUR ELECTRONIC SUPPLY
4818 w. Fond du Lac An . Milwaukee . Wis . 53116

To:
am interes ted in the fo llowinl new equipment:

•••••••••••••••••••••••••••
I
I
I
I
I
I
I
I
I
I
I

SAVE $70

SAVE no
Ellternal VFQ
fO' 160X
Ree. 5119.95
NOW 589.95

SWAN 160X 160m Xcvr . I Bt0 2MH z. I KHz
Readout. SWltchab le pwr - SO. 100. 200 or
400 watts PE P Les s pwr supp ly ( 111 XQ
Ree. $469 NOW ONLY Sl99

SWAN 1'1',.,. 1500 In· Llne ""attlTle te r
1-30 f'1--i z 0 to 5. SO. SOO & 1000 watts
Ree.564.95 NOW ONLY 549.95

SAVE $15

,"OT E "le ..e .ble to
offer tee IPee,,1 prIce
on the 'M'1- ISOO d"e 10
• I.,e p",ellue .... 'Ile
lit the old Pfl ee

I I .95
16.95
99.95

159.95
109.95
169.95
189.95
54 .95

IMPORT AN T! - P lease Se Sure to send all Ma il Orders ll/Id Inquir ies
to our MIlwaukee s tore. whose address is shown above. The fo llowinl
Branch stores ~e set up to hand le Wa lk· in bus ineu only.

17929 Eucl id Ave .: e lewe land. Ohio Phone (216) 486-1))0
61 1 C_ onwealth Aye .; OI- Iando. F lorida Phone (305) 894-1118

I
I
I
I
I
1 - - - - - - - _. _ -
: I have the io llowinl to trade :

:--- - - - - - - - - - ---
I• Ship rr.e: _

I
• I Enclose 5 I . ill p"y :.al~e (if any):
. D e o o Swan Cledit e~d O GECC Rewoll' inl Ch~le P ill/I
• o Master Ch~le· 0 Bll/IkAmer ic»d 0 Americ.an ElIprelS
I

AMATEUR ELECTRONIC SUPPLY : A',," ", N~"" _
4828 West Fond du Lac Ave. Milwaukee. Wis . 53216 : ~ ~~~._'; _." _

Phone (41 4) 442· 4200 I
HOURS : Man & Fri 9 ·9; Tues . Wed & Thurs 9-5:30: Sat 9 •.3 • Name : _

•• Addreu : _

I
• City & Sta te : _

I
• 0 Send used r : llI' li lo t

••••••••••••••••••••••••••

300B 80-IOm I I0uc Tr 'J.n$ce il'et' 5~ 1 9 .9~

300B with S5· 16B F iltet' ins ta lled ~89 . 95

14A l2Ydc Conl'ertor for 3000 49.95
100eX 80·IOm Transce iver 599.95
100e X with S5·16B F ilter installed 669.95
250C 6m Transce il'et' 499.95
CYGNET 1200X linelll 299.95
!'brk II 8D-I Om L ine~ 149 .95
II1Xe Ae Supply w1s pkr. in Cit,binet 124.95
HO XC HOl' AC Supply. s pkr.• cabinet 134.95
14-111 Ill' DC Supply w/ cable ..... , 149.95
14C 11. DC Module /cable ONLy . . . . 84 .95
111X Basic AC Supply . wl l ih cord 19 .95

~IOX MARS Osci llator · less crysta ls 54 ,9~

508 Full col'et'ale YFO , ., ,.,., 189 .95
YX-2 Plul · in VOX ., ., .. ,.,.... 44.95
FP- I Phone Palch "., ..... 54.95
HT K Mobile Mount ina: Kit . . 9 .95
GMT K - Gimbe l Iype" mobile mte. ki t . 5.20
55· 16B Custom Crylta l Latt ice F ilter 89.95
600T 80·I Om Transmitter , 600w 589 .95
600RC CUSTOM Recei\' er 545.95
600RC CUSTOM Rece inr -'SS· 160 ... 599.95
6005 Speaker for 600R ... 24.95
6005P De lule Speaker (w phone patch) 69.95
600Hz el'l F ilte, for 600R 34 .50
AM F ilter for 600R . 44.50

SWAN 444 Desk Mike 35.95
SW AN 404 Hand Hike 14 .95
"""'· 1500 Waltr,. etee 64 .95
Solid-Sta te 8D-1 0n> T, ansce lver s ( 11 \'ohl
55· 15 IS wau PEP input 5599.95
55· 15 with 55- \63 ins ta lled 669 .95
55·10OA )00 wall PEP inpu t . 199.95
S5·100A with 55· 168 insu lled 869.95
Mobi le Mount ing Kits for 55·1 5. 100
55CHTK -Gimbel type- (under dash) . 5
SSHTK Hu"'p·mount kIt .
P5· 10 AC Supply for 55· 15 . . . .
P5·10 AC Supply for 55·100 .
P5· 21 0 110 \'olt AC supply .
ps ·n o 110 ..-olt Ae supply .
55·108 h tet'na l YFO .
61OX cr ystal· ...ontrol Ied osc i Ilator .

Sol id-State Hono-Bll/Iders (1 2 ..-olt )
HB-40 40m Xc ..- r. 15 w PE P inpul. S299 .95
H9·80 80m Xcyr. 15w P EP input 299.95
MB·40A 41)m Xcvr. 160w P EP input .. 319.95
HB·80A 80m Xcvr. 160w P EP input. . 319.95
P· 12 1S AC supply fo' a bo..-eMB·s . ... 49.95
P· 20 15 n Oy AC Supp ly for MB·s . . . . . 59 .95
MBCW cw Monitor for MO ' s 19.95

Model 45 80- IOm Antenna 84.95
Kwik-on Connec tor 1.95
BMT Bumper Mount. . . . . . . 26.95

FM· 2X A 2m FM Trll/lsce iyer . . . . . . . 5159.95
AC Supply for aboye , .... 40.00

FM· 11 10A 2m FM Transce iY ef 1 19.95
AC Supply for above 40.00

Crysta ls for FM· 2XA andl110A each 5.00

MD-4 2m Ante nna . . . . .. .. 21.9 5
THO Trunk mount for MO-4 . . . . . . . . 9 .95
RMD Roof mount for MO,4 . . . . . . . . . 5.95



34 84 OK3YCA " 2,788 36 10 31 OHIUR .. 1.296 23 15 21
OK2PBG " 2.580 80 6 24 OHIJW .. 588 16 9 12
OK28FX" 624 20 7 17 OH4S0 .. 396 12 8 10

55 115 OKlAGQ 7 14.268 213 12 46 OH5PA 28 13,206 88 21 50
16 34 OKIMP .. 1,936 103 14 48 OH1LW .. 11 .088 80 19 47

OKIAHI .. 4.095 73 11 34 OH4SF .. 513 15 8 11
39 64 OK2KR .. 2.697 85 6 25 OH5QQ" 442 14 8 9

OK2S MO" 2,080 80 4 22 OH2XF 21 68, 607 280 32 67

23 58
OK3TJI 3.5 16,650366 9 36 OH2BCO" 5,066 67 13 21
OK2BIQ .. 15.750 362 7 35 OH2BW 14314.872853 38 109

6 8 OK2QX .. 15,088 318 8 38 OH6 MM .. 11,898 208 14 43
8 21 OK2SRA " 6,052 177 5 29 OH 28lV .. 15,660176 20 40

OKIDBN " 2,912 104 4 24 OH1PB .. 12, 100 101 22 28
OKUDD .. 2,002 92 3 19 OH2BME .. 11.454 123 17 29
OK2BEF" 1.896 18 5 19 OH2 EQ .. 8.41 5 76 15 40

24 55 OH7N W :: 7,350 95 14 36
Dl5KF A 1 ,7~~02,j r~89C 124 256 OH7TO .. 4,961 121 lA ~g
013KE .. 54,312 200 52 86 OH9PH .. 1,144 36 6 7

56 91 016XR .. 36 848 209 35 77 OH2FS 388 10
Ol5ME .. 26:355 174 32 73 OH5NW ,~ 11 1,078 61: 29 73
OZ5QU .. 25520 116 39 71 OHI NK 83,636 58 2

2
7
0

7
665.. ' OH1D 3.5 60.435 609

71 180 014 HW 24,92 1 148 41 76 OH 28CP .. 34 000459 15 53
Ol lRH .. 17,784 90 29 43 OHIYR .. 20'048 335 12 44
OZ3PO .. 17,459 82 33 46 ..' 9 39

55 88 Ol6EI •• 5,852 57 18 26 g~~~ .. g:~~g ~~~ 9 44
20 54 0191S" 138 19 7 11 (Opr. OHI1K)

OZ7HT 21103,292 391 32 66 OH2801 " 1.518 61 5 17

62 g~~~/A;~ l :t::~~ ~:~ ~g :: OH2BO 1.8 390 41 2 8
~~ Ol6PI .. 120,009666 30 79 Franc~

82 g~~~~ ?, 2,~~~ ~~ : ~~ ~~IO A ,~ '~~~: ~~~ :gr =~ ~~~
~~ 015EY 3.5 4.495 154 5 26 F3U .. 106,370 386 43 61

F6BPl .. 16,800 129 28 47
38 E ngland F8TM" 1,428 53 4 24

G3LNS A 2.145,297 2017 109 298 F6AWN 21 9.120 102 18 39
45 G3S EM .. 357,435 101 77 158 F6CYU .. 4.225 66 11 14

G3JYJ .. 70,300214 56 129 F2QQ 14 518,034 1244 36 131
83185 G4BMA .. 68. 160239 42 78 F6BRK .. 17,880 183 18 42
91 208 G3JKY .. 36.822 ISO 33 69 F6CNB .. 12,760 139 17 38
60 167 G2AJB .. 36.136213 40 88 Hill .. 35 1 13 5 8
69 161 G3MWl .. 23,940 145 31 59 F,ACS 3.5 ..22. 100 409 9 43
38 86 G280l 28 80,025 334 24 73
42 92 G5 BAU .. 73,514328 24 65 Germany ( Ealt)

38 15 g~$l n~;:;:~ ~g7 ~~ 1~ gg~~ !: ~t :~~~ ~g~ ~~ ~;
;~ ~~ G3ESF 3.5 27,030 436 9 44 DT2CH M .. 32,754 228 30 73

21 75 G3KWK .. 17,340266 9 42 DT2YlO .. 29 .664236 26 71
0T28WD .. 14,896 170 17 59

21 65 F inla nd OT20EO .. 14,288 149 21 55
18 76 DH28M A OT2COJ .. 10.56 1 174 12 47
11 35 1.252,728 1487 112 299 OT3CF .. 4.408 66 12 26
8 32 OH1RM .. 694.295 1513 68 171 OM400 .. 2340 55 11 28

OH5YF .. 302.160 513 181 54 oU2oUK 21 29'300 200 20 30
34 89 0 1YA .. 106 552 445 46 106 m ,H .. ' DT2CYO .. 3,393 29 16 23

9 16 OH 5R1 76.962410 40 87 OM2ATD 14 353 871 122335102
4 5 OH6XY .. 26,076 155 35 88 OT2ARA .. 16' 775 148 22 39

31 89 OHl KA .. 22500201 21 54 .. '
28 57 OH5RP .. 22:440101 33 69 OM2CPE 7.791 91 15 34
25 66 OH2lU .. 21.182209 23 66 OT2BPB.~ 228 20 2 10
24 59 OH5AF .. 18.387 115 29 52 DM2CMF 132 12 3 8
25 52 OH5YW to 8.584 52 26 32 G~rmany ( W l". t)
26 56 OH1ZE .. 5,460 54 19 41 DJ2YA A 2,278. 357 2093 100 291
24 49 OH2BFX " 3,465 58 17 28 DL8UI A 1.354.498 1485 104 285
23 44 OH 7NJ .. 2, 580 48 16 27 DJ4PT A 1,305.414 1482 94 253
11 32 OH 9TD .. 1.440 30 10 26 Ol8PC A 1,106,224 1200 110 282

53121
13 31 JH1 0WM-Contest activity in Ja pan probaby reaches
: :: the highest level of a ny country in the world . Tsutomu's
12 27 contribution on 2 1 mHz won him top honors for that
8 28 country.

Uzbck
60,120 343

294 13
6.612 90

Turkoman
A 39,655 162

EUROPE

Auatria
A 55,71 3 133

Azores hland.
A
909,8751710

Belgium
A 56,056)69

28 43.216 233

B ulgaria
Ll2SA 21 14.428 505 30

16 16 Ll2KSQ or 51,300349 24
LlICW .. 31,908313 23

23 36 Ll2Jf 14 126.036 155 26
U lUO .. 124,146688 34
ll2ZK .. 78,900573 30
Ll2JA 7 13.850 229 12

78150 Cha nnel b . ( Gu~rnae)')
GC3Yl l .. 25, 112 183 28

13 20 UA~CAH .. 58. 468 470 40 54
13 15 UA~A8P 28 8.584 218 17 20
12 13 RA'U8G " 1.554 97 7 7
11 13 UAo'Faz 14 289.296 969 34 89
11 11 UAS,M I .. 48.544350 29 53
10 9 UK' ,"OO .. 31.752 250 19 37
14 20 U.....L 3.8 7,076 95 8 21

~ ~ ~~ Arm~nia
9 15 UG6GAF 14142,011 543 21 65
9 10 UG6JJ .. 88.81 5 355 28 65

9 11 Az~rbai jan
10 10 UD6CC A 45,903123 52 91

8 181 R060FY 28 40,425 321 15 34
1 U060ER 21 3,948 32 20 27

I~ 1~ JD60HW 14 44,184 277 14 42

6 4 Ka zakh
7 8 U110AF A 248.124 566
5 8 UL7GAZ 28 21, 164 211
8 9 ULna 21 38,624 276
5 5 UU IAF 14 210,040 711
2 2 UL1CT .. 8.714 85
7 9 UllA.U 3.8 12,708 138
8 7 K ' h '78 Irg tZ
6 8 UM8MAA A 111.274 387

7 7 T ad jik
5 6 UJSJGJ A 158,780 428
~ ~ UJ8JJJ 28 10,900 296

31 51
24 32 UH880
18 21
20 25 UIBlAe 7
15 16 UI80M ..
1; 1 ~ UI8LAF 3.8

9 13
8 9
9 9 Ala nd bland

30 59 OH6NA A 18,802 200
24 37

3.630 40
3.360 41
3,250 47
3.216 46
2.816 45
2. 413 43
2.2 78 25
2.106 28
2.024 30
1,992 27
1.615 30
1.140 19

960 19
944 21
810 18
768 20
768 13
660 22
570 14
520 15
374 10
240 8

96 8
416 16
345 13
330 16
294 10
266 I I
264 8
160 6

8 2
64. 862 280
10.080 71
9.087 82
6,150 58
3,441 44
2.639 33

30 3
3.080 49
2,26 1 46
1,836 37

35.533 157
12.322 76

J ordan

U. S.S.R.

M alay.ia
A 1.120 17

K ore a
21 10.400 129

Lebanon
A 221 .544 559
.. 55,360 195

M onll:ol ia
14 31,388 348

Thailand
A

382.356 1059

A
1, 143.063 1709

Cz~choalovakia

Aaia t ic OK3EA A 418,884 651
UW9WB A 460,080 70S 67 173 OKIADM .. 256 ,243 368

A9wS .. 349,217 716 46127 OKlTA .. 213.380 451
A900 .. 337.025565 69152 OK2BlI .. 181.700515
A9MR .. 226 ,9 14 525 55 122 OK 3TMF .. 76,260 349
A9MP .. 87 ,837300 40 83 OKIFAK .. 66,062 323
A9MQ .. 63 ,630277 48 87 OK3WM .. 56,27 4202
A9VX .. 9.263 65 22 37 OKIOA .. 48,096 176
W9TZ .. 4..U8 52 11 21 OKIKI .. 30,804270
A9CBO 28 80 ,227 431 20 53 OK2PEQ .. 26,592249
A9CPF .. 36,816303 15 37 OK3CFS .. 25,198261
AgODe .. 26 ,56521 7 18 36 OK3T10 .. 24,346265
A9CAS .. 13,376 152 13 25 OK2SU .. 7,038 126
A9 MDY" 3,2 16 47 7 17 OKlEP .. 3,640 91
A9EU 21 28. 623245 10 37 OKIMPP/P
W9CR .. 15,570 132 12 33 21 145.632440
A91F 14 98,397 439 25 62 OK2XA .. 1,450 30
V90V .. 76,590 321 21 61 OK IDVK" 318 15
A9TS .. 30 ,810 293 20 50 OKlAHV 14 75.600 266
A9MT .. 24, 100 109 26 50 OKIAVU .. 56,21030 1
A9UF .. 21.056 145 20 36 OK2lU .. 35,490230
A9DX 7 19.084 154 13 39 OK2BBI .. 31.189226
A9MS 3.8 23. 136 172 9 39 OKIAEI .. 24.194 132
AOFGM A OK3CM .. 19,343 120

864.864 1292 104 106 OKI AK U .. 19,126 167
(Cpr. UV3GM) OK2SIR .. 6,432 96

AlifNl .. 68, 364 369 44 64 OKIAJN .. 5,547 76

JTlAT

9M2PV

HMIFM

OD5SA
0 0 5LX

HS3Ale

JF1MAK ..
JH3FYW or

JAIIPZJ or

JE1VTZ ..
JA~NCG ..
JH2FSE ..
JFl RLO ..
JA7NY to

JMLl Z ..
JAINRG ..
JA3CMD or

JR2BDF ..
JFlO SL ..
JF1 HCE ..
JA3WKG "
JR I XMI or

JF1FTU ..
JA~ORY ..
JFI SWC ..
JA IQEP ..
JF1RP1I4
JA3YJQ ..
J.,Al E ..
JElGFS ..
JA2EI A , .
JA900F "
JAIEl ..
JA IPJ ..
JAIH US ..
JRIVMF ..
JAllSX ..
JA2BAY 7
JAIMCU ..
JAIBRK ..
JA9B BU ..
JAlGQT ..
JA7 HYS ..
JH2EXR ..
JAINEC 3.8
JF1XIO ..
JA8D NV ..
KA6SS 14
KA7MS ..

1'(geA
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26 DU!WU-Port of the crew, DJ4AX. DK4TP ond DJIMC
35 putting the fina l touches on the monster used in the

85161
52 148
49 117
45 90
50 102
52 108
44 66
46 101
30 72
45 83
38 80
16 40
27 64
2 1 48
17 41
23 33

7 16
25 74
22 52
23 43
22 47
20 46
17 35
22 33

8 25
19 34
12 18
13 17
9 9

31 U
30 66
19 46
16 34
13 22

5 16
35 99
31 84
31 79

DJUk A 1,051.646 1232 105277 ' 38YT .. 33.600216 20 40
DK3GI .. 881.345 1147 101 258 16POY .. 30.294 257 16 38
DJ9MH to 813 .422 1118 94223 IIGMU .. 29.904 162 23 46
DK1BI .. 668.568 697 96260 13FGX .. 3.536 57 13 21
DJ4ZR .. 345 .612 561 77 172 13MAU 14477.072 1352 37 107
DJ4UF .. 344.112702 63151 13JR " 435.040 1185 35 125
DJ3HJ It 310, 460 708 60 130 lSBPO .. 424.778 1138 36 127
DJ4PI to 291.890 445 88201 18lUU .. 64.860 486 25 69
OK2WY II 135.603 324 50 121 IIWKW to 50.776393 26 62
DKSPR " 103. 104 252 66 113 120MK .. 16.986 169 17 49
DK4QG .. 101.039 250 67 124 18RGA .. 12.960 144 17 37
DllMD to 99 .588 266 54 118 H OXD It 522 30 .. 14
OK3M[ •• 90,684232 65 133 138BZ 7 39.785 458 19 54
Dl9PO .. 89.712 287 49 95 14NU II 33.818 322 18 56
DJ2UU .. 84 ,960 257 62 115 J a n M a)'en b la nd
OJjiI!BA .. 82, 422 337 35 79 JX4GN A 2.626 47 11 15
OK2BL .. 80.828 249 52 69 JX2R 14 126 10 4 5
OL30H .. 72,280 208 53 86 M a r ket R ed
OJ2XO .. 71 ,136261 42 102 OldAN A 3321 59 15
0191A .. 68 .363 259 43 94 " •
OllYA .. 59.328 242 43 10 1 N etherla nd .
OL9PU .. 51,792 241 35 69 PAltYN A 10.920 73 21
OK8NI .. 50 ,304 225 43 85 PAOlO .. 9 .300 72 27 48 contest: a full sized 40 meter Quod and 0 10/15/20
DJIZ UA .. 48585 163 48 75 "i'YO 14 10.672 96 19 39 ib d Th d b b d ,h ,'I,
0 1210 .. 46 :604 182 42 80 PItARS .. 8.492 105 14 30 tn an e r. e s p rea e n were am 00 on e I -over
012HQ .. 42,920135 55 93 (Opr. PAOHTR) tow e r was a home brew jo b .
DK6KA .. 35,490 124 U 86 PAeFIN .. 4 ,352 lIO 8 26
OJ801 .. 35,2U 155 33 66 PAfV' B .. 1,972 53 9 20 Y03JW 28 3.098 50 12 24 Swiherland
DL6Z0 .. 34,727 210 24 53 PAIIQP .. 1.876 57 7 21 YOlVA 21 1l.484 117 14 29 HB9UD A 9.928 67 31 42
0 l20R .. 29.370 124 40 70 ' At HBO 3.5 46,200 664 14 46 YDaAHl 14 3.567 64 15 26 H89DI 21 17.n5 93 25 50
OL3RA .. 24 ,384 131 30 66 PAGHIP 1.8 2.310161 3 Il Sardinia W a le.
OK 5KJ .. 24 ,366 liD 39 54 N ort h Irela n d IS~BDO A 78.880 327 43 102 GW3ZQH 21 196.842 747 27 79
DK4Ph .. 24, 198 128 30 44 GI6YM 2 1 5. 143 84 9 28 Scotland GW4 BUC .. 12.328 129 14 32
OK7 NX .. 20,273 96 38 59 (Opr. GI 3ZJR) GMSBCY A 248,448 698 56 136 (Opr. G4BRK)
OK I KS .. 14,41 8 118 29 52 N orway GM38Cl .. 215.280 473 64 131 GW3UCB 1. 8 1.122 104 2 9
OJl YHA .. 13,020 84 ~~ :~ LA311 A 1.016,856 1268 98 250 GM5AIY 14 5.390 79 II 38 (Opr. G3WXS)
0DKK83NH'H :: 1' 11 ,' 2736261 2549 20 58 (Opr. LA5KG) GM3YCB 1.8 1.464 124 2 10 Y URol la v ia

LA6Hl .. 803,216 115589 183 YUINPG A 196.328 486 66 128
Ol9XN .. 10,626 128 17 52 LA3JQ .. 140 ,049494 47 124 Sicily YU IUM .. 162,070 416 58 132
Ol6RY .. 4,433 63 12 19 LA5QK .. 57,780 260 45 90 IT9RKA A 329.056 835 60 122 YU IS F .. 6. 405 59 24 37
DKIYK 1. 586 25 13 13 LA5KO .. 41. 250 230 40 85 IT9SEZ 1.~ 247.498 750 36 98 YU3EJ 28 66.559 255 26 75
DL1AA 28 74,568 273 27 77 LA3UQ .. 38 703 193 38 59 119lMK 68.940600 26 64 YU2RKC .. 47 ,783 243 20 51
DL6EN 2.~ 400.177 1097 37 90 LA9l Q "33:216215 29 35 Spain YU2C BM " 29,7 16 161 24 52
Dl9VS 122,540407 3 1 79 lA4PQ .. 28 208 224 20 62 EAUX A 525.450 lI53 70 156 YU2CDS 21 542.620 1511 35 95
OK3 PZ ', ', 71 ,400 269 31 69 l A5NM .. 25:996 159 26 41 ..4ND .. 84018388 35 79 (a pr. YU2RNE)

D
OJ,9,ZR"" .. 19

8,
8
94644

10
8

8
1

22g ~: LA5JS "20,400 11 3 29 51 EA30J "77:254 32 5 27 80 YU2CAW " 199,020 762 31 16
, LA 7FO .. 13 184 86 24 40 U 3NA 21 46948224 27 70 YU4YfC 14169.719580 36103

DUAH 14311 538848 34 103 lA2 1E .. 5 '989 87 19 34 14586' 333182234117 YU5CYZ .. 169.1 20796 31 81
DU AM .. 10:010 85 16 49 lAIRN 28 1:800 28 13 17 [AUH • (Opr. YU5XOX)
DJ5PN 7 40.500317 ..25 50 LA2IN 21 5.700 48 20 30 S weden YU3TKl " 13,481 172 11 50
DK3FB .. 4.1 86 62 11 35 LA20R .. 330 11 4 6 SM381I A 447,016 748 84 200 YU3TWT 7 5.490 107 9 36
DJ9NW 3.5 25,905436 12 43 LA8ll 14 7. 320 83 12 28 SM5 EP .. 272,568 567 73 173
OK3SN .. 20.176367 10 43 LA2CQ .. 945 29 7 14 SM5CAK .. 173,377 279 79 202 U.S.S.R.
Dl8Fl .. 20 .550397 8 42 SM710 .. 89 , 178363 49118 Euro pean
OK400 .. 18 ,356 317 10 42 P o'n n e'! SM7TV " 32 340 187 36 69 UA3VAQ A 410 760 787
DJIWJ .. 15,552 344 9 39 SP5BB A 111.340 355 52138 SM7 [AN .. 29 :766 132 40 81 UW3HV .. 189:400 549
Oli KS .. 10 ,353 179 10 41 ~~~:;~ :: 79 ,500428 42 108 SMIEUB .. 22 ,080 11 5 37 59 UW3UH .. 129 ,3 14 399
DK2Qt. 1.8 I 378 113 2 11 SP6ADI .. ~~:~g: :l: 33 95 SM" BDS .. 22,0 78 134 31 52 UW3HY .. 124 ,605422
DAIcr 3.5 11:481 213 8 39 SP2GNB " 8,494 133 ~~ ~~ SM6CRA .. 19,899 151 31 68 UA4NAA .. 93,328366

Greece SP6ECA .. 8, 154 142 11 43 SSMK56'CU. O :: 12 ,096 68 28 35 UW30 H .. 53,280164
S lOA A 4• • 10. 1214 75177 8.618 51 27 35 UW4NP .. 48,950 171

Y ...... .... SP6AEG " 1,540 20 13 15 SM4Al D " 6 ,69 5 67 22 43 UA3XAN .. 46 ,158193
SVilWGG .. 320 ,925920 45 120 SP6PIO .. 1.470 22 15 20 SM5 RE .. 3,872 36 21 23 UV30 N .. 39.984238
SYlI'WJJ 14 5.680118 10 30 ~~WQ~ 2.~ 26.465146 22 45 SM5ARR " 3,690 46 16 29 UWI AE .. 37 .760 172

H UnIl:a ry SP60B .. 8 ,550 61 19 31 SM7RS .. 3.588 30 25 27 UV3H D .. 26 ,432 148
HA'DI /9 A 152.0&4 491 57 141 3.007 38 12 19 SM5GA" 864 25 8 10 UA6 PAN .. 19 .512209
HA7PQ .. 146 ,680 400 58 132 ~~~~ 2,~ 7.800 97 14 26 SMIIFY" 748 13 10 12 UA31 Al .. 19,019 158
HA6NP .. 101 .851432 49130 S' 3HD8 .. 4 ,242 35 15 27 SM5BHW 28 32.994 156 23 71 UA3DAO .. 11.385 105
HA9 KOY .. 92 538 382 50 109 714 13 9 12 SM3CJA " 280 8 7 7 UA3HB .. 7 28 0 77
HA901 •• 92:338566 34 103 ~~~~ 1,~ ~:~g ~~ ~~ ~~ SMGAEK 21 231. 684 638 35 94 UW31N " 6:160 38
HA2RB .. 49 .362 194 47 67 SP5CJl .. 62.881 341 29 62 SM (1FO/~" 79.11 2 330 30 16 UA3GBB" 62 1 21
HAIZU .. 25,048213 35 66 Spg ABU .. 59,787358 27 64 SlSBD .. 17,680 144 22 30 RA3ACQ 28 73.656 391
HG9K' U 28 765 18 8 9 (0 " . SM7DN') UA6JAO .. 49 28 4 532

64 SPSQU .. 30 ,01 4248 24 54 SM78UR .. 216 6 6 6 RA3MAH " '
HA6HI 21 107.973 471 29 SpgAI .. 20, 748 157 24 52 SM6CKU 14 608.381 1486 37 130 RA3QFS 28.776239
HA4IT 3.5 12.505315 1 34 $P5DZI .. 16.478 109 20 57 SM5AD .. 439 ,296 122336 120 UK6l DZ :: ~:',~~~ ~26:

Ice la nd SP7A$Z .. 6 345 101 14 31
WA3GHC/Tf 1415.704 262 13 39 SPaAGS .. 2'607 70 8 25 SM5BNZ .. 298.320 1064 31 101 UA3Q BU .. 10 .088 131

• SMSCEU .. 275, 034 874 33 105 UA6HBU " 9.028 91
TF30J .. 2,910 56 9 21 SP5BMU " 2

1
',434500 4580 9 2 1 SM4WQ .. 115,620761 26 56 RA4 WAN" 6,204 169

hie of M an SP6DMI " 380 '7 8 2 1 SM3DSP .. 17 ,9 13370 32 67 UA3AOF" 4.982 41
GD3MBC A 378,834 753 621« SP9EHW :: 6 13 SM7ACB .. 64 ,182263 34 80 RAIAAF .. 2370 49

14ZSQ A SSI{O·{5 1164 96 229 ~~~~:: ~~g 1 ~ ~ Ig~~~g~ : : ~~:~~ ~~~ ~~ ;~ ~:~~~t :: I :~~~ t~
lI MOL .. 704.026 1400 65126 SP8GVM 3, B r ~~ ~ 2~ SM20 MU" 10.472 84 17 39 UA4QM 21 231 ,085912

:ig~~G : : ~M :~~~ :~: ~~ t~~ ~~~~& 3.~, 16.684 40 3 ~ 3: ~::~~ P :: 1~:n~ I ~~ g ~~ ~:~~~ :: ~~:~~~ ~~~
13GRX .. 119.945 296 62 99 SP6PAZ 120 13 SM5CVC " 3,115 55 11 24 UA30 BG .. 15.350 175
14CSP .. 62. 487 207 50 81 R o m a n ia S"'6COG" 2,224 54 8 25 UW31P .. 3,745 55
18YRK 28 U .941 353 27 74 Y03le A 198,396482 60 138 SM7BGA " 589 19 7 12 UW6CW ., 1,365 41
15lCN .. 31 .484 198 26 42 Y08FZ .. 11 .480 85 22 34 SM6DHU 7 96.099 579 28 75 UAICS 14181.436573
18KST 21 147. 840 622 29 67 Y0 9KAG .. 10,792143 11 54 SM6DOK .. 273 2 1 4 9 UA3GM .. 112,700 513
tarn .. 86 ,456 399 29 72 (Opr. Y09Hn SM5GZ 3.5 12.663 110 16 47 UW3CX .. 98,230 483
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49133

96241
67 190
65 107
67102

19 46

92149
69 150
99 152
63 101
81 l Z0
66 96
48 68
51 79
31 44
27 33
19 29
13 16

U U3
63 154
68 141
64 106
32 103
25 79
25 76
21 34

5 21

ASIA

AFRICA

Cyprus
746,200 1408

J a pa n
Club Stations

742.280 1079
555 ,822 882
505,765 702
250. 428 555
204.015 378
114.210 267

65. 424 213
59. 150 182
24.525 135
15,660 102

7.248 55
3.712 47

M a la ysia
666,471 1411

U.S.S.R.
Cl ub Stations

L iberia
1.573,600 1905 95 186
M o:rambiq ue

2.218. 608 2041 110 262
Sicil

3,719,51.l3229 102 305IH9lA

M onserrat
VP21l 5,167,355 5011 116322

52 VP2MDX 1.604.3102497 78 187
St. M a rtin ( F rench)

rc.U/FS1
81 3.871.9764388 106 306

WB9lHI 269.616 403 79 167
WAIICYS 1,094,115 1092 109 240

78 185 WB,FGV 349.733 559 77 156
52 102 WAiVPN 228. 124 324 73 141
30 55 Wg[EE 173.824 343 77 147
32 70 WBeFHH 160.925 293 74 l3l
23 37 WBQ QQ 117.450 259 65 109
31 50 KGlI R 12.864 65 27 37
10 20 B a h a m a s
18 12 ZF1GW/yP7
~~ ~g 1.609.344 2916 77 177
29 89 Canada
38 133 VE3HUIl 1,064,583 1192
18 36 YE3l SS 650.238 906
17 38 YURCC 292.228 S63
13 26 YEGGS 296.426 814
17 27 Canal Zo n e

Kl5NG 1.656,.985 3198 80 155

B ra :ril

UR2QD
UR2ED
UR21lC
UR2Pl

PYlZAE A
1,048.844 1348

PYIMO .. 166.470 381
PTZJB II 138,380 544
PYlBAR .. 82.2 122BO
PYBJO II 20,040 118
PYl BOl .. 12,467 114
PY7BSO .. 11,460 115
PYlYNY " 1.920 22
PY2DPR " 1.285 26
PYlIiB 28 312.600 1000
PY4Kl 21 154.462 483
PYWD 14 985.473 1913
PYlDBE .. 16,092 104
PYlCH P .. 14,740 97
PY2l B 7 7,371 69
PY2EU .. 7,172 61

KS60Y-Possibly the most a ctive sta tion in the Pa cific. Chile

This is o ne of the operating po sitions, with John, KS6EZ C£5CO A 30.480 174 26 34

a nd Bob, KS6 EM in action. Steve, KS6ER, Jerry, KS6 DH HI(I CMX 14~5n~ii19 21
a nd Do ve, KS6DY the rest of th is multi-multi team were Ec~ador

set-up in other rooms. HC ICW A220.U3 585 50
UW6lC .. 91 797 504 32 79 UC200 28 1.323 24 12 15 G a la pagOi I ..
UA4QK .. 13:310 181 14 37 UC20AA 21 38,430 327 23 47 HC8G1 A 126.350 462 32 63
UA3H H II 12,238 131 17 41 UClDN 14 6,160 113 12 28 N etherland s A n t illes
UAIMU II 9.576 124 18 45 UCZAXX 3.8 6.895191 7 28 'J9BB A 109.962 453 34 48 £l7f
UK3QAA " 1,738 66 6 16 UC2WAE " 1.281 57 5 16 P eru
UA3XM 7 25. 599 262 16 53 OUAWI A 208,504 536 50 84 CR7GJ
"UUAl 3.8 8,170 169 • 35 OCEANIA OA4AKl 14 82,584 322 27 66
UA3DGB" 1.740 67 6 14 A ustr a lia U'U KUOY
UA3QYl " 1.560 51 6 2

1
°7 VR3ART A " ,352 192UW3RR .. 1 320 54 5 - 26 51 CY4C 14

UY3Dl .. 1:254 45 4 18 :~: 3~A 24.~~ 1~: 1~ z: CX9BT 1,233.1282518 317213, °1
UA3DFK " 720 27 4 16 VK4YU A 780.340 1226 77 143 CX3BH ~ :: 1, 5~: 2~ 2 4

E st o n ia AX4FH .. 168 ,074 572 37 64 v ene eu e!a 584£$
A 6,039 79 17 44 VK4UA " 49, 176249 33 39 TYGAW A

28 10,8SO 82 18 « YK4DO 14 42.280 197 30 59 3 504 315 31 93 282
3.8 4.619144 4 27 VK4AK "26,363 103 30 67 ""IYC , . 54 J A2TAR

.. 4.495 147 6 23 VK4PJ .. 176 6 5 6 ' " " 464.640 916 SO 126
K alin in a ra d lX5Mf A 46, 475 246 « 83 YV IJA 21 15.680 137 14 26 :~~~g~

UA2£C A 96.775 424 47 128 VK6NE A 8.262 54 25 29 ~:l~ 3.~ ~:~g: ~~ ~: ~f JA7YRR
YK6TU .. 3,063 33 15 19 JA3YKCK arelia

UNICC 14 13.915 130 17 38 VKGCT 7 135.810521 29 61 JA7YAA
H a wa ii M ULTI O P E R ATOR JAIYAQ

UQ2MU A li'::;;i 500 40 112 kH6R$ A Single Transmitter JA6YAf
UQ2CR .. 43.030404 28 67 4.173,5194052129224 N ORT H AMERICA ',AA1, Y

y
A
HCA

UQ2 1l .. 12,740 129 18 47 RH611 A (Opr. W6DQX) JA7YDM
UQ2M S .. 2.277 60 14 19 1 751 690 2507 99 139 Unit ed States JA7YEG
RQ2GDT 28 4.080 56 17 23 KH61GJ A • WIlli 160.290 308 63132
UQ2CA 14269.860900 30 101 1,601 .1452084 101 172 WI QV 48.750 145 38 87 9M2CJ
UQ2HO 7 2,294 62 7 24 KH61 GE .. 350 464 838 57 91 W128VU 1.384,840 1262 109 279
UQ2lS 3.8 5.184 168 6 26 KH61CR 28 19;336 277 12 12 WA2HSU/ 2

L it h u a n ia KH6GHZ .. 10,464 218 8 8 1. 154.820 1064 110 270
UP20U A 422.712 1040 70185 KH6HNT 21 2,596 70 6 6 WA20YR 209.960 339 73 158
UP2SA " 130.766703 37 114 KH6CHC 1.8 272 12 5 3 W3UT 934. 154 838 112 291 Asia t ic
UP28AS .. 74.025415 37 104 . WA3EPT 571,761 630 94239 UK9......N 3,412.200 2563 132 338
U,2'81 28 4.633 SO 16 25 ~ I n d on es18 72 132 W3YXM 361.494 505 86 180 UK9CBP 122. 100 390 27 84
UP2NX 21 2.728 64 10 21 YB"A8B A 521.220 869 K3UZY 335.664 471 79 173 UK9UAO 92,379 445 28 55
UP2NO .. 2,500 76 9 16 Guam W3NX 255.936 360 86 172 UK9 FAA 57,954 26 1 22 56
UIC2P'AR 14 88,620 523 25 as KG6JAR A 438.400 976 68 92 WA3UP 246. 100 415 71 143 UKIiI,u8 858.155 1362 96199
UP2PT .. 26,781 219 26 53 M a rsh a ll bland s W3DDS 107.328 248 49 107 UK."" 426,420 1108 70110

M o ld a v ia U 688 14 SO.876232 30 49 W4QBK 1.590.908 1172 130 354 UKt'AAC 105, 120 443 32 64
UOSSA A 325.510 960 62 153 N ew Zea la nd W4FOA 367.207 473 79 192 UK.II'SAl 73.467 374 24 57
U05DN .. 13,950 184 13 49 l llSKl A 807.576 1237 70158 K4EG 24.885 19. 51 103 UKllCAX 28,567 501 24 31
UOSOAK 14 23. 112298 15 39 Z12ACP .. 329 559 659 65 122 W5RTQ 839.895 802 127272 Geontia
U05CR .. 11.573 91 19 52 ZlIAMM .. 31 '350122 35 60 W5NOP/5 672.576 667108264 UF6YAQ 414,908 740 51 U7

Ukraine n lACO 14 145883 «2 35 78 WGPlA 1.188.352 1191 120 232 K a u k h
USSCI A 223.008 510 76 200 ZlIBKl .. 130:649 406 33 90 W6YRA 904 .608 1085 104 184 UK7PAl 70.110 340 29 66
UB 5QCW .. 18,488 136 38 84 ll2HE .. 15 720 101 22 39 K6SDR 855.772 1040 105 187 E UROPE
RSSOAO 28 36,852 270 22 61 nASO 7 81 '9n 420 24 ol5 W60NY 790.398 798 114 243
UY5RT .. 36, 404 229 26 52 O · W6KG 477 ,283 703 92 147 Befaium
UB5VA2 .. 26.59B 181 23 ga sawara I sl a n d W6BIP 176.540 335 69 113 ONSCQ 1 0233031205 98 249

55 JDIAIE 21 3 1 1 I W6VPZ 84 360 256 51 69 ••
RB3YAC .. 9, 126 95 18 36 WA6GEY 56 '500 207 43 57 C:r«hoslovakia
RB5A8X .. 4. 107 70 12 25 SOUTH AM E R ICA WB600 l 22:950 149 22 32 Club Stations
UBSAAf" 1.000 21 9 11 W7SFA 1 765 921 1692 121 238 OK3KAC 454.360 819
U85£C 21 202. 293 881 30 V A r &en t ina WA7NIN 1'001'3251073116209 OK2K BR 208,902 503
UB5VY II 31,232235 21 43 W SH FI A W7JST '863'944 973105211 OK3KGI 189.563 464
UY5£M .. 18,095182 13 34 3.1 03,452 2858 110 264 W7VRO 652'224 731108208 OK IKTl 128.860 324
UT5LE 14 205.888 692 35 96 LU6HDY .. 247.7 52 68 1 48 76 W7FR 540 '487 874 86141 OKIKNH 67.770 373
UY5lT .. 585 15 6 7 lU6EF .. 20.790 143 28 35 WA7RUY 26'908 170 30 32 OK3KTR 46.936 351
UB5Wf 7 58.820581 20 65 LU4DMG" 867 22 6 11 WBGIO 369 852 587 79180 OKIKRQ 22.422 190
UB5£DU lU8F£U 28 weEDU 256:283 409 73 154 OKI KYK 8,745 75

3.8 14.625 280 9 36 ,,296.238 1028 26 71 W8l HO 229.658 345 83 159 OK2KWl 4.672 144
Whit e R u u ia lU9UAC 2.350 81 6 4 WB81J 1 121,632 245 67 114 E",z1and

UC2BF A 35.991 177 39 90 Bolivia W9lT 1.184.400 1019 117 306 GUHT 2,782.483 2420125318
UC2WP .. 31,520264 20 70 CPlEU A 192.602 421 61 97 W9lTO 860 ,682 776 119 283 :;3FXB/P 2, 350,788 2405 ..99 264

78 • CO • July, 1974



Ukraine
871 .782 1342
507,234 1164
345,376 870
275, 116 846
134, 669 735

LA7V

F6KGB

Il BAf
11VYl
IZAT
I,KBl
r2PEI

PIlPT

ElllA

HG5A
HG8U
HASA IR
HA5KFA
HA7 Kl G
HA5KFU
HA7Kl F
HA5K KC
HA5KAS
HA25KRB
HA25Kl C
HA5KKP
HAZKRl
HA9KDL
HA2KM R
HAI00KKN

DKP'M
DLIIDX
OlllFD
Dl6.UN
OLIIJK
DK5EZ
DLIIGV

2.231. 4552321 lID 304 SP5PTR 29,904 195 39 73
1.5J.C.326 1904 84229 SP3ZEH 5,406 101 15 106
1.083.576 1S45 84 218 Roumania

749.024 1147 79 184 Y08KAN 6.890 96 15 38
496.620 993 83 196 Scotland
451.560 876 71 194 GM41LK/4 535 600 985 69191
381.036 8 11 66 160 GM3ZRC 125'800 499 41 129
189.376 439 53 123 GM4CAN 10S:337 648 43 81

F in la nd Sweden
OH3MG 2.232,660 1936 131 3n SK5AL 1.640,1721929 111 301
DH lIJ 408,102 817 78185 SMSAOE 1.452.422 1511108 293
OH28"0 610.892 836 101 263 SK6AW 1.205.844 1276 103 288
OH8TW 252. 152 758 52 146 S12ZZU 654,976 1234 68 156

France SMjlMC 551,290 782 84206
9,384 204 19 21 Sl 7AC 236,928 843 52 132
G S19Wl 122.220 470 54 140

DT3QO fi'~o 1&8i61~ 107 297 SK4EN 26.712 129 40 66
DT3Ml ' 782' 362 1248 71216 Switzerland ~

• "B9CC 694.844 1388 82 189 C
W e. t G~rmany Wale. Ol~PG-A month b efo re the contest OJ6TK. OH F •

g~r~/P3.416.808 2875 122 350 GW6Gw 1.673.140 2201 89 234 OJ4ZR. OJ 9 1E a nd OJ910 h eld a meeting a nd p lanned

1.257.9001699 94206 Yugo. lav ia the ir strategy for the co n test. The ma ste r p la n paid off
1,064,983 1354 93214 YUIBCD 2,111.198 1944 128321 • h l h i ' I ' I

893,0241145105247 YU2CBV 137, 509 536 56143 pu tting th e m 3 rd W o rld Hlg In t em u ti-mu h c a egory ,
670,068 1025 76 176 YU2 HDE 24,909 139 24 45 2CBE 821436 1340 98196
586 560 917 76 184 UK5lA I 88.265 377 42 97 YU •
368'475 665 78 177 US S R UK5MAF 66, 759 455 35 84 JA6YTU 476.]58 635 98156
333'980 584 88192 . • • • UK5QAV 58.607 435 28 75 JAIYFl 476.330 730 84 146

13'774 179 30 50 Club Station. UK5LAS 51.948 334 34 77 JA3YCH 182.055 409 57 102
• European UK51CD 17.546 216 16 46 KA18l 173.550 527 50 80H ungary UK6W 1.942.980 1806 118 352

Oub Station. UK3SAB 1,400,672 2043 95 243 White R ussia
1.188.408 1766 99 239 UK4WAC 782,850 1337 81 226 UIUWAF 163.968 450 57 126 EUROPE

662.376 1229 B9 223 UK3R 569 463 1328 72 177 UK2WWW 81.528 460 34 ~~ DUlPG 6.409.6654585142459
337.428 800 64 118 UK3ABO 528:120 986 81 189 UK2AAB 28,665 205 23 43 DLfWW 5.046.6783930 132 421
279, 270 806 59 155 UK4FAO 382.536 886 67 185 UK2AAS 9.968 126 13 UKIDO 3.101.3472556 121 346
246, 844 712 55 133 UK 3AAC 342, 432 964 63 169 Dl8HA 2, 428,365 2514 113 332
213,915 652 55 140 UK4WAK 159.642 539 52 129 OCE AN IA DlSAV 2,220,0642579 100 252
184,338 595 62 147 UK4 NAA 119,718 445 55 107 DA1U 1.364,30 1697 107 288
142,350 454 61 134 UK4PAS 110.252 463 49 123 Hawaii HB9AGC 737. 002 1219 7819]
133,806 523 53121 UK3MM 90.746 429 44 113 lCH6SP 1.357.668 2009 90 144 HAZ5KDl 225. 993 825 55158
130,464 469 45 99 UK3SM 85 284 342 45 93 M ar ia na . htand. HA4KYH 214.570 630 62 153
109.809 343 59130 UK6JAA 78'896 595 32 86 KGGSW 2 662 968 2928 113 195 DllIlI 142,380 499 54 126
100,1 28 475 45105 UK3WAC 59:944 356 33 94 •• ,.
98.820 409 57 105 UK4FAE 43.700 310 28 67 SOUTH AM E R ICA OCE ANIA
83,971 521 35 96 UK3MAX 35710 321 19 51
78, 402 357 40 106 E ' . B '1 KS6DY 4.346,522 4467 118229
18,009 148 26 61 UK2RAE 305:~941a 898 67 176 AllCAB 2.991.4602821 104269 5WIAA 1,303.3801994 85149
Ireland UK2RAT 6 1.6g7 539 20 83 PY2 DSC 1,554,970 1999 73 189 SOUTH AMERICA

387.074 917 61 145 K alin in gra d

Italy 98258 UK2fAA 936,330 1218 103 257 9ZnO 2.J~2;~a:540 97258 PJ9GIW 11.132.443 6862 134 4191.609.832 1928 Lat .

1.249,672 2051 73 175 UK2GKW 204 8s i 706 57 154 0 ERAT OR Our thanks to the following sta-
717,6201318 76189 UK2GCf 194258 659 60 l 46 MULT.I p . tions who sent In chec k logs ancr
156.288 453 53 123 UK2GBJ 186' 120 871 31110 M ult i T ransmitter logs solic ited for chec king pur.

19,592 177 20 42 UK 2GDI 5:895 73 14 3 1 N orth Am~rica poses . Also a few unscored logs
~~22:y 28 8 9 L ith uania W2PV 5.248.1733261 130451 that were beyond salvaging.

UIUPCA 1,412.9281589 108288 W3AU 4.749,6903050 130425 CX lJM, CX8B BH, OK50S, DM2.
N~th~rland. UK2PAf 881 620 1329 96 244 W3WJD 3.82.....15 2395 133 434 BWN OM5PBN DM5YVl DT2BJD

39.479 2..5 27 ]0 UK2PM 136:920 567 U 124 W7RH 3.652,8082708 140 332 DT4CF. FPSAP: HE9IDM: JH3BJN:
P oland W1ZM 3.326.17623&1 123373 K4LSO, KV4AA. LA7XQ. LA8BM ,

Club Station. W850n: 2.866.700 2015 143 383 LASO LZ2Rf OH1LW OHIVR
SPSPWK 1.191 ,"58 1356 111 271 UK5 1BM 92234 W3GPE 2,804.022 1898 130 391 OH2A'c. OH2BAC. OH3U", OH5AS:
SP6Pl 8 735,216 1214 80209 UK5FAD 81 192 K6BCE 2.769, 672 2171 138 306 OH5XO OH5YE DK2SKU OYlM,
SP9IAf 99,144 433 42 111 UK5LAA 75 181 W4BW 2.691.312 2051 113341 DI lLO,' OI5EV: PYlBQI.' PY4lW,
SMKRT/9 82,600 526 91 125 UK 5VM 58 160 Wl81Df 2.61&, 718 1908 119 375 SM2CDR, SM5BFJ, SM5BK I, SM7.
SP9KDD 47, 744 278 41 87 UK5LAP 43 101 K4CG 2,299,726 1871 109364 BBV, SM7BXK, SM7TQ.I. SMODJZ,

XE2Elf 2.281.734 3552 94 179 SP2DVH, SP5GQG. SP6t'WT, RC2.
~ , I VPlSYl 2. 190.375 3512 92205 AI W. UAJ RR, UA6NX, Ul7JAC. UK.

W9YT 1.955,5621571 122 339 3REE, UK4 NBM. UK4WAB. UKS­
W3FRY 1,947.825 1408129366 EAB, UK5MAG. UK9CCE. UT5 HT,
W3GM 1,371.708 IOU 121 347 UW1AR, UW6FZ, VElAHF, VElAKU.
WA3AU 1.328,460 1123 109 311 VElBT. YU CK. V£IDF, VElfS.
K3BW 1,040,664 94610928-4 VElHC, V£ lJU. VEl LU. VElAED,
WAJATP &06,375 678 89 226 VE2BGJ, VE2BQZ, VE2 IQ. VE20V,
W3SS 490,752 617 79205 VE2SB, VE3APF, VEJATW, VE3.
W3BYX 486.210 603 80 205 BAK" VDBBT" VE3BQC~ VE3BVl .
W8N CO 358,545 473 87 178 VEJ.,;EA, VE3.,;GA, VE3.,;WO, VE3.
K3 KNH 282.348 353 88 188 DMP, VE3DPI, VE3EB, VE3EFX.
ZflDH 220 B36 681 54 100 w'E3EOX, VEJEQ, VE3ERY, VE3FBB.

, VE3FEK. VE3FfT. VEJFQJ. VE3.

AFRICA FW. VE3GCE. VE3GN. VUGDQ.
VO GT, VE3 IM. VE3KT. VE3KU,

CA6AA 9.181 .991 5865 126407 VE3RJ, VE3SP VE3UR, VE7AJ.
VOICE. VDlFl~. VOllR. VQ9D.

ASIA Wl l B. WIPCD. WIVF, WB2SHH,
•• h . b hei W3CTE, W3GID, W4NJF. W6ClM.

KA6SS-Some of ou r boys a lso 10 m t e a chan, u t t er r UlC9ABA 5.327.817 3476 141 420 W7CMO, W8Cl . WB8CGC, YUI .
acti vi ty h a s fa llen o ff in recent yea rs. XV5AC 3. 552,983 4672 125 284 ADO, YV51 Z, ZS2DC.

G3WYX
G3U8R
G3RCV
G3RRS
G3KMI
G8lC
G48UE
G3FVA
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CQ BOOK SHOP
CO Binders

Convenient and economical are the words for
CO ', beautiful maroon and gold bll'Kters. In­
dlvlduallssuescan be removed QUickly and ees­
Ily without damage 10 the magazine. $ao.Ie
preciOUS time as reference comes are within
immediate reach in thIS handy b inder . $5.00

The New RTTY Handbook
A treasury o f vI tal and ' ·hard· to-ge t" informa­
tio n, uus book IS loaded w ith valuable equip­
ment scbemencs. ad just ment p rocedu res, e tc .
A boon to beginner and pro . A speci al sect ion
on getting start ed, wr itte n b y Byr o n Kr ell man ,
W2JTP, a wen-k nown authori ty in the f ie ld .
S3.9 5

Antenna Roundup I
Edued by Art ~idman, a 160 page mass o f
antenna Infor mation directed at answer,"g a
multi tude o f QUestions surroundI ng the mvs­
terio\.I$ antenna. $3.00

Antenna Roundup II
Ten big theory art icles backed up by 82
d etailed and illustrated ceostrucncn projects
from V LF to m icrowave. lo ng Wires to 17 ele­
ment beams and Sterba Cu rtain arrays. $4 .00

Shop & Shack Shortcuts
A volume packed with hu ndreds o f h in ts &
shortcu ts co llected b y Do n Stoner, th is w ill
help anyone to d ress up hi S shack, improve
shop techniq u es and Increase efficiency and
equ ipment . $ 3.9 5

A ntenna Handbook I
A ll new Information on transmission hne
theory , Auenuallon. Impedance. Stanchng
waves, Resonant and nonresonant lines. cue­
rent dl$tnbu llon, free space 3 dlmenS-ional pat·
terns o t long wires o f all pract ical length and
much. much more by Ken Glanzer. 54.00

The New OX Handbook
Do n Miller 's 200 pages o f valuabl e techn ical
information and o pera ti ng a ids, most of which
has never been published befo re and ca n be
fou nd in no o ther vol ume co n tai ns Great Cir­
cle Bear ing Charts. $5.00

CO Anthology II
1952· 1959 250 pages of more recent bul5tlll
hard·to-get Impor tant art.cln from 910"001
yestervear .53.00

Surplus Conversion Handbook
Compiled bv Tom Knel tel , W82A AI . th IScon­
tams 19 2 pages of conversIon art icles. cover­
ing almost every p iece 01 su rplus gear wort h
the effort 10 convert to ham use $ 4 .50

Electronic Circuit Handbook I
Wrttten by Tom « nener . WB2AA I. tfus delalls
150 of the most often needed cucuus In 11
great c hapte rs. Inva luable for b~,"ners and
ctdnmers alike. 53 .00

Electronic Circuit Handbook II
Torn Knelters own seQuel to Vol 1. th IS
volume delivers 159 additional circuits that
Will appeal to all amateu rs . Each cirCIJU is
fully cescnbec in te ll t With complete schem­
atics , 53.00

RTTY From A To Z
ThiS new ATT Y Classic has been produced to
fill the gaps In RTTY k nowledge among a m.
teurs and professio nals alike. 16 chap ters and
2 24 pages. ThIS book is a must in you r tech ­
n ical Iibrarv . $5.00

USA·CA Record Book
The o ffic ial application and R ecord book for
the coveted United Statn of America Counties
Award issued by Co. Contains room for sim­
pl e en try of all data required to apply. plus
ru in a nd endorsement appl icat ion . Two copi..
reco m mended : one for ap pl icatio n. one to r
your recor(k.Per COpy pr ICe : $1.00.

Ox Country Chart
Handsome waU-S-ize c ha rt 125" II 3 1'" list ing
every a mateur radiO cou ntry in t he world al ·
phabet ically by pretill , and giving cont inent ,
form o f government , area, populat io n. zo ne
and class o f count ry . A most for every active
amateur . nd a bargain at $ 1.25.

--- - --------------- - -- -- - - --
o CO Ant hology II ..
o CO Bu\ders .
o New ~TTY Handbook
o Antenna Roundu p I
o Anlenna Roundu p II
o US A·CA Record Book
o OX Country Chart

0300
$500
$395
0300
$4 00
$100
$1 15

o Shop & Shac k Sho rtcu ts .
o E lecHon tC CirCUi ts Handbook I
o Electro n tC Circuits Handbook II
o Surp lus Co nverSoOn Handbook .
o Antenna Handbook I
o New OX Handbook
o RTT 'V From A To Z

.. $3,95
$3 ,00
$3.00
$ 4 ,SO
$400
$5.00
$5.00

NAME _

ADDRESS _

CITy _

STATE ZIP _

COWAN PUBLISHING CORP. Book Diy.
14 Vanderventer Avenue· Port Washrngton. L. r.. N . Y: 11050
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IT'S WHAT'S
INSIDE

THAT COUNTSI

THE APPROVED LEADING HAM AND ==1~1~~~2~[i~~"w2
C
;r li),'NBATUON':-$::12~2~=' ~t4

The proven balun 1. HANDLES FULL 2 KW PEP AND TH EN SOME. o: urre: \ c:;, tr ,Dul ion

9 Broad-Banded 3 t o 40 Me. "1~1,l.. - --_¥W'l
~'$HU 2. H ELPS TVI PROBLEMS By Reduc ing Coax Line ........ ..........

. ( Rad iatio n

~
' 3 . N OW ALL STAI N LESS STE EL HARDWARE. 50239

•
Double Si lve r Pl at ed

... 4 . IMPROVES F/ 8 RATIO B y Reduci ng Coax Line
$!SlUl Plck.Up

5. REPLACES CEN TER INSULATOR. Withstands
Ant enna Pull o f Ove r 600 Lbs .

6. BUI LT·IN LIGHTNING ARRESTER. Protects B alun
-Could A lso Sav e Yo ur Val uable Gear

7. BUI LT·IN HANG-UP HOOK. Ideal For Inverted
vees. Mult i -Band Antennas. Dipoles, Beam and
Quads

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS

T HE WORLD OVER They're built to last

BIG SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A BREAK

Com es in 2 models. 1:1 matches 50 or 75 ohm un­
balanced (c oax line) 10 50 o r 75 ohm b alanced load.
4:1 model malches 50 or 75 ohm unbalanced (coax
line) 10 200 or 300 oh m b alanced load.

AVA ILA8LE AT AU LEADING DEALERS. IF NOT, ORDER DIRECT
M FRS. OF SALUNS
Tel : 607.369·2985

StSTU L

WITH
BUILT·IH

LIGHTNING
ARRESTER

UNADILLA RADIATION PRODUCTS
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Curve Tracer [from page 24J

Possible Variations
The collector sweeps need not be triangle

waves. in fact , a sine wave is just as good.
This means that the entire triangle wave
oscillator could be replaced by the second­
ary of a 6.3 v, filament transformer. I could
not take this simple approach as my oscillo­
scope had no usable a.c, available in its
plug-in compartment.

In place of the collector sweep amplifier
used. a complementa ry-symmetry Hi-Fi
a mplifier could be substitu ted allowing more
reasonable power supply voltages to be used.
In this case T" could be a filament trans­
former hooked backwards. If done properly.
this could yield even lower output imped­
ance than the circuit described.

This instrument was designed mainly for
small signal transistors. If measurements of
high current devices is your primary con­
cern. T" could be replaced by a 24 v. fila­
ment transformer and R:w changed to 10
oh ms 10 w. This would give you from zero
10 about 25 v. peak collector sweeps at I a.
from a source impedance of about 30 ohms.

Operation
Use of the curve tracer for display of

collector characteristic curves is straight­
forward. just connec t the transistor to the
three output posts and set up the correct
sweep and step pol arities.

The. V••I V •• switch is normally left in the
V .. P position. Vb. is for transfer character­
istic curves and is most useful for FETs.

Diodes are hooked from C to E output
posts. The a .c. sweep feature is useful here.
as well as for in-circuit checks of transistor
junctions.

One point that should be mentioned is
that although a 2 v , per step selling is pro­
vided on the step generator. it must not be
counted on. The 2 v. per step position works,

Be a Pa rt of It All
Join AMSAT- The Radio Amateur Satellite
Corporation. Your $5.00 annual dues bring
a handsome membership certificate and the
quarterly publication "AMSAT Newsletter."
Write AMSAT at P.O. Box 27, Washington,
D.C. 20044.
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but because of the voltage swing at point
' B' ( 12 v. peak ) calibration is poor a nd the
O FFSET control is useless. •

Math ' s Notes [from page 44]

one storage elements is filled with the desired
frequency and the other with the sampled
v.f.o. frequency. The only apparent difference
is the method of actually producing the differ­
ence frequency which is done without the sub­
tractor mentioned by me in the March column
or by the chip described by WA5NYY.

I will not reproduce the Racal method for
lack of spa ce, but will instead offer an a lter­
nate subtraction scheme spurred by the Racal
method and the cost problems just mentioned.
Fig. 3 is a block diagram of the revised synthe­
sizer scheme. Note that the SN7480 has been
replaced by a SN74190 which is a pre-sellable
up/down counter set 10 the count down mode.
When Ihe transfer signal co mes, in addition 10
updating the counter reading ( in the locked
mode ) it also Iransfers, or "loads" the up/down
counte r with the desired frequency from the
locked storage chip.

As the next count cycle begins, d irect v.Lo .
pulses (+ 2 ) are fed to the input of the upl
down counter which now counts the incoming
pulses. At the end of the counting period. the
number left in the SN741 90 counter is half of
the difference frequency which is then con­
verted to the Varicap biasing voltage. The
divide-by-2 incidently assures that the up/down
counter will always have an above zero value.

An integrator circuit is included in the Vari­
cap bias line to handle the "pulses" of d.c,
correction voltages to smooth out the control.
We have also included fig. 4 which is a
sequence diagram of the various steps necessary
to control the SN74190 and succeeding circuits.
It is interesting to note th at the commercial
version, according to Mr. Jensen's article, which
sa mples the v.f.o, at 1 second intervals, exhibits
no apparent increase in v.f.o. noise and an
overall v.f.o. stability of better than 2 Hz. We
have written to Racal for additional informa­
tion and will present this when we receive it.

The overwhelming high level technical re­
sponse tram actual experimenters trying this
technique as well as the fact that some com­
mercial products apparently use a very sim ilar
method leads me to believe that it is certainly
workable and of enough interest to quite pos­
sibly produce an amateur version. Thanks again
to a ll of you who wrote and we will continue
publishing up-to-date progress reports and in­
formation on the synthesizer as we receive it.
Please remember though, that there is presently
a 3 month lag from the time that I subm it a
column to the time that it is published.

73, Irv, WA2NDM



WITH YOUR PURCHASE OF A SWAN 2-:METER TRANSCEIVER

/

FM-2XA Mobile FM-1210A Ba se

Order A Complete FM-2XA Or FM-1210A Transceiver
And Swan Will Include a 2-Meter FM Antenna

At No Extra Charge!
Here is 8 great opportunity to join the fun on 144 through 148 MHz. Whether you choose the FM-2XA or

FM-1210A for 8 mobile or fixed-station installation. you will ge t an excellent t~W8tt FM unit with B built­
in speaker. dynamic microphone, mounting bracket and hardware plus, absolutely free. a matched
2-Meter antenna.

Both transceivers work directly off 12V DC for mobile use a nd BfB equipped with matching t IOV AC
power supply for home USB. The FM-2XA has 8 12 channel capacity with 3 channels installed. An inde­
pendent switching feature gives the FM-1210A up to 144 channel combinations and comes with 4 transmit
and 4 receive c r ysta ls installed.

The following packages a re available during this special limited offer:
It-FM-2XA MobUe Stadon. Includes I2-FM~1210A MobUe Sta tion. Includes
Sn8~P8ck AC Power Supply PLUS a Pedestal AC Power Supply PLUS 8
FREE Swan MD-4 mob ile 2-Meter whip FREE Swan MD-4 mobile 2-Meter whip
antenna. Please specify your choice of antenna. Please specify your choice of
roof or deck type mounting . 5299.95 roof or deck type mounting. 5359.95

'3- FM-2XA Fbed·Station. Includes 110V '4-FM-1210A r b ed-Sta tlon. Includes
AC Snap-Peck Power Supply PLUS a 110V AC Pedestal Power Supply PLUS a
FREE 3 dB gain. 2-Meter verticalanten- FREE 3 dB gain, 2-Meter verticalanten-
na for your home installation. $299.95 na for your home installation. 5359.95

We strongly suggest that you place your order now with a participating Swan dealer, or you may
order direct from the factory with the coupon below. as this offer may be withdrawn without notice.

r------------------------------------------------------------------------------,Gentlemen:
Please ship me, collect , the z-Meter package I've checked. 0 Full payment Enclosed.

o 20% down payment enclosed. ship C.O.D. 0 100Jo down payment enclosed. cha rge to my
Swan Credit Account # . (California residents please add sales tax .)

o #1- FM-2XA Mobile - $299.95
tr Roof O Deck

o #2-FM-1210A Mobile - $359 .95
O Roor O Deck

Name:

Address:
City: .Sta te : _

Zip: Call: _

1 0 #3-FM-2XA Fixed-Station - $299.95 Mail Cou pon to: 0 S IIfIA IV

: 0 #4-FM-12tOA Fixed-Station - $359.95 E,~"~.~,~,~"~,~~,.S"S
: 305 Airport Road· Oceanside, CA 92054
1l You may r es erve your package b y ca lling Area Code {714} 757-7525 .1 j
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73, Ade, K8EEG

Antennas [frolll page 49 ]

can be tacked to a wall, or run through a
flower bed. In the open. the wire is quite
visible and creates a potential hazard to people
walking about since it is possible to trip over
the wire if it is low, o r ru n into it if it is
higher. The temptation ex ists to bury the wire.
but this should not be done, as the wire is really
part o f the an tenna system and is tuned to your
operating band. Burying the radial would de­
tune it, and it simply would not do the job. A
ground system can be made of buried wires,
but that's a different story.

Outdoor Antennas?
The next column will deal with "invisible"

and "disappearing" antennas for outdoor use in
di fficult locations.

Q RP Urom page 25]

LP2000 Monolithic IC transmitter, Plessey
SL6 10 & SL611 C low-noise r.U L!. IC s, SL620,
SL621 a.g.c, IC s. SL640. SL641 Double-Bal­
anced Modulator IC s, SL630 audio IC; plus
Fairchild voltage regs., National LM370 a.g.c,
IC, Motorola MC4044P phase detector IC­
I've got to stop here-it goes on and on!

Bu ild ing t he J unk-Box
B&F Electronics, 119 Foster sr., Peabody,

MAS 01960. Good on many IC s, and a lot of
way-out stuff. T hese guys gal their start in
hamfest fleamarkets and stock accordingly.
Bargains. TriTek , I II C., P.O. Box 14206,
Phoenix, AZ 8503 1: another flea-market ori­
ented outfit often with just the item you need
most. Special in latest ftyer-5% precision
carbon-fi lm resistors. regula r values, JA and th
watt sizcs-c- l Oc each, or 10 of one value fo r
50¢. Ie 's, transistors, bu t sporadic supply.
S&R Enterprises, 1344 E. Indian School Rd.,
Phoenix, AZ 850 14, was the first to bring new
balanced emitter power r.f. transistors to the
general publ ic, and continues to produce amaz­
ing bargains on MARKED (never accept un­
marked!) r.t. power devices: 2N5589-S2.00,
2N5590- S6.50. 2N5591-S7.50! (5, 10 and
25 watts min. output respectively ) . Also bargains
on good transistors like 2N3866 (10 for S4.50)
and others.

Well , that's the Ji st. One of the big houses,
plus C ircuit Specialists, plus S&R's power
transistor line, and most projects will be han­
died completely. I've had good luck with each
of the outfits listed above, so I can recommend
them. Hope this helps out a bit. We'll dip into
the mailbag next month. Remember. August 20
is deadline for sub missions for The Milliwatt
Field Day Trophy-a copy of your ARRL
"check sheet" plus description of your equip­
ment and operating location.

-~"

SYSTEMS
SINCE 1921

Also: Rotator-Selsyn-lndicator
Systems, Inverted·V·Kits,

"Batuns," Towers, "Bertha" Masts,
IZ·Conductor Control Cable

____---.!a~nld ce-ax. SEND FOR PL·73

The design, craftsmanship and
t echnica l excellence of Telrex-

Com m unica t ion Antennas.

Antenna Systems

have made t hem the stanaara of
comparison th roughout the world!
Every Telrex antenna model is
engineered, precision machined.
tuned and matched, t hen cal ibrated
for ea sy and correct assem bly at
your s ite for repetition of our
specifications without 'cut a nd
try ' and e ndless experimentat ion.

.......---JASBU.' PA" , NEW JE'SEY 01712, U.$.A

with a " MATERIAL" difference!

with

Professionally Engineered
" B EAM ED· POWER"

" BA LAN CED·PATTE RN"

" PERFE CT· MATCH"

73, Bill, W6SAI
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Please ship the Iollowmg Swan products best wa y.
o 300B Cygnot do novo Transceivor (300 we tts P.E.P.

input) $499.95
o 3006 with S5-16B Super-selective I.F. filter $569.95
o 1200x Cygnot Linear Amplifior (1200 wa tts P.E.P.

input) $299.95
o 508 External VFO $189 .95
o 14-A DC Covorter $49.95
o VX-2 Plug-in VOX $44.95

TOTAL AMOUNT OF ORDER IS $ ..".... _
o 20' /, down paymont enclosed. ship C.O.D.
o Full payment enclosed
o 10-/_ down payment enclosed. charge to my Swan

Credits _
Neme: _

Address : _

City: Steto: _

Ameteur Cell: Zip: _

-----------------------------------j

.-----------------------------------
I Gentlemen:

PER

TTl

305 Airport Roed
Oceanside, CA 92054

Telephone (714) 757·7525

DEALERS THROUGHOUT THE WORLD
or order direct from

A S ..,A IfI
~ ELECTRONICS

Use this coupon to order
direct fro m the fectory.

(California residents pleese include 881911 tax.)

Team-Up with Dual Cygnets to Punch Through QRM - AND Do It EconomlcaUy!
Analyze the reel expense of your ham station. Add up aU your
costs and divide by your fated wattage. Find out wha t you're
really paying for every watt you use.

Want quality and functional economy? Here's 8 suggestion:
Install 8 Swan 1200X Cygnet Linear Amplifier driven by 8

Swan 3008 Cygnet de novo Transceiver. Both have internal
power supplies, opera te 10 through eo meters . have SSB and
CW modes . and utilize 8950 tubes for RF amplification. A built­
in speaker and CW sidetone monitor comes with the 3008
while the 1200X has excellent metering plus 8 bypass switch
80 you ca n operate barefoot. Swan provides the Qua lity B Dd
functions. now look at the economics.

Add tho $499.95 price of tho 3006 to tho $299.95 price of tho
1200X. Then divide by 1200 watts P.E.P. input. The result is
8 most respectable power level for 8 very low cost of just
67t per watt!

Try to beat that figure anywhere else. today.
Irs pure common sense - the heart of any station is ita

quality; its power; a nd. these days. its economy. Investigate
the Cygnets - you won't be disappointed. If you still want 8

few extras, like 8 VOX or VFO. Swan ha s them. too. Visit en
authorized Swan dealer BOon or . if you wish. you can use the
coupon below to orde r you r Cygnets now.

1200 wall P.E.P. Input.
1200X Cygnet Unear Amplifier



your electronics
buying gUide
for precis ion made
radio crystals
and electronic
equipment

~
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International
Crystal Mfg. Co., Inc.
10 N. Lee. OklahomaCily. Ok. 73 102

Please Print NAME

Awards [ f rom page 66]

Award/Membership and a $2.00 one-time fee
is required, and a 6-6 Net number will be
issued to you.

President of SMIRK is Tex Kennedy, WSQDB;
Vice-President is Gene Barnes, WASCBT;
Secretary/Treasurer is Ray Cla rk, KSZMS/S;
and Net Co-ordinator is Bill Moore, K SOOJ .

The Net meets each Sunday night a t 8:00
P.M. Central Time on 50.2 primary and 50.175
alternate.

For any additional information, by-laws. and
award, write to ; Ray Clack, KSZMS/S, Six
Meter International Radio Kl ub (SMIRK), 6-6
Net., 7154 Stone Fence Drive. San Antonio,
Texas 78227.

Notes
As there are always new County Hunters re­

questing info rmation, here is some data espe­
cially for them.

C.w. County Hunter Nets are: Mondays on
3582 kH z at 0030 GMT (Tuesday); Wednes­
days 7055 kHz 2300 GMT; Saturdays 14070
kHz 1400 GMT and 2000 GMT; Sundays 7055
kHz 1430 GMT and check 21070 for any ac­
tivity.

Infrequently, Net time (not day) is changed.
Also band frequencies may be changed for one
or two weeks to prevent conflict with major
contests.

For up-to-date on such c.w, County H unting,
a monthly CW County Hunter Bulletin is pub­
lished by James Hoffman, KIZFQ, 42 Gresham
Street, Milford, Conn. 06460. Cost is $1.75
per year.

S.S.B. County Hunting activity daily starts
about 1300 GMT on 14336 and when that
band fold s look on 3930 or 3943, there is
also some tries at activity on 7291 and 7280
sta rting at 0000 GMT. Mos s.s.b. operators will
answer c.w. calls a lso.

A live s.s.b. organization is the MARAC,
INC. (Mobile Amateur Radio Awards Club)
who also put out a fine monthly News-Letter­
for full details on s.s.b. Nets, Net Co ntrolling,
addresses, County Hunting in genera l, send a
legal size s.a.s.e. with 30e postage on it to:
Bertha Eggert. WA4BMC, P.O. Box 6811.
Southboro Station. West Palm Beach. Florida
33405.

So Good Hunting, write and tell me, How
was your month? 73, Ed., W2GT

AN I MRC- 95. SPACE ELE"TRONICS CO..
76 Brookside Drive, Upper Saddle River, N.J. 07458

(201) 327- 7640

Cash for any Collin military or comme rc ia l equ ip­
ment or parts, especially, 618 T Tranceivers. 490T

lenna couplers. AN /ARC· 102. AN /ARC· 94.

CASH
ZI P

CITY

A D DR ESS

STATE

II11111111111111111111111111

86 • CQ • July, 1974



~--- - --------- - --- - - - - - - - - - - - - - - - - - - - - - - - - ---------

/ "
SIMAIfI MAIL TO:

SWAN ELECTRONICS
ELECTRONICS 305 Airport Road

A 'IJ /)s;d;.( ~ or Cubic CorPOr. r,on Oceanside, CA 92054

SHIP T O:
AMATE UR

N AM E : CALL :

ADDRESS :

CIT Y : ST A T E / Z I P:

PLEASE SHIP THE FOLLOWING HIGH OUALITY FIXED ANTENNAS:

UNIT
QTY MODEL ' DESCRIPTION PRI CE AMOUNT

45 Heavy D uty 5-Band Mobilecoil Antenna w ith m anually $84.95
opera ted ve rtical switch. 1000 Wa tt power rating. 6
foo t adjustable stai nless steel wh ip with Kwik-On
connector . Unbreakable LEXAN~ center post .

Custom Series 35 antennas, power ra ted a t 2000 Watts, are of Heavy Duty design with
interchangeable co ils. Select com ponents to su it your type of ins tallation .

35-6 6 foot stainless steel Whip Sect ion. Incl udes Kwik -On $ 12.95
connec tor.

35-15 15 Meter Coi l Sect ion. $ 22.95

35-20 20 Meter Coil Sect ion, $24.95

35-40 40 Meter Coi l Section. 26.95

35-75 75 Meter Coil Section . $ 28 .95

35-18 18 inch Base Section . $ 9 .95

35-36 36 inch Base Sect ion . $1 0 .95

35-48 48 inch Base Sect ion . $11 .95

Kwi k.() n Stai nless steer connector for qu ick removal of any $ 7.95
m obile antenna co il or w hip .

MD4 2-Meter M obile Wh ip wi t h d istinctive m olded $2 1.95
transformer . 5/8 wave; 3 dB ga in. Sta inless steel
wh ip .

8 MT Delu xe Antenna Bumper Mount . Chrome f inish. $ 26.95

RMD Mobile Antenna Roo f Mount. $ 5 .95

T MD Mobi le A nten na T runk-Lid M ount . $ 9 .95

SUB-TOT A L

ALL PRICES F.O.B. OCEANSIDE, CALIFORNIA. CA LI F . SALES T A X

Antennas w ill be shipped best way. collect, unless (Residen ts Only)

otherwise specif ied i n writing. TOT A L

DOWN
Method of p ayment (C heck one): PAYMENT

o Full am ou nt en cl o sed BALANCE
0 20% d ep osit encl osed; Balanc e C .O .D . DUE
0 20% down paymen t enclo sed ; Charge b al anc e

t o B AN KAMERICARD # E x p .Dete

0 2 0% d ow n p ay ment enclosed ; Ch arge balance to MASTERCHARGE

/I INTERBANK # E xp. D a t e

o 10% d own p ayment encl o sed; Charge b al ance
S IGNATURE : DATE :

to SW AN CREDIT ACCOUNT

"
/I

~
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ONLY ONE
TRANSMITTER

SELLS FOR
LESS THAN

A DOLLAR
PER WATT

I
•

is $1.41 per watt ; the 200 watt rig with the
power supply built- in runs $2.30 per watt ,
while the other 200 watt transmitter costs
$2.65 per watt by itself or $3.15 per watt if
you buy the power supply recommended .

Now consider the economical SWAN 600T
- it g ives you a full 600 watts P.E.P. input ,
about three times the power of the others,
for JUST 98t PER WATT!

The brand YOU should buy is obvious.
Visit your authorized SWAN dealer and order
your 600T.

There are five transmitters available to
amateur rad io operators today provid ing 5­
band coverage in SSB, CW and AM modes.
Of these five, onl y SWAN 's 600T supplies
600 watts P.E .P. input. Among the others ,
one has 240 watts P.E .P .; two have 200 watts
P.E.P . (one of these requ iring an accessory
power supply); and one is a kit capable of a
mere 180 watts P.E.P. input.

Compare the cost per watt , then judge for
yourse lf as to wh ich is the best value : The
kit retai ls at $1.67 per watt ; the 240 watt unit

WHEREVER THERE'S VALUE IN AMATEUR RADIO , YOU'LL FIND SWAN ELECTRONICS

July, 1974 • CQ • 89

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RAD IO

600T Transm itter $589.95
600R Custom Recei ver with

55·168 f ilter $615.95
600S Speaker S 24.95
600SP Deluxe Speaker with

FP-1 phone patch $ 69.96
510X Crysta l Osc illator $ 54.95
VX-2 Automat ic Voice Control _. $ 44.95
MARK II Linear Amplif ier

(2000 watt s P .E .P.) $749.95

DEALERS THROUGHOUT THE WOR LD
or order d irect Irom

~SMl'A IfI
W ELECTRONICS

• • uO......., . , Cu.... c . ,... ,., ...~

Home Off ice: 305 Airport Road· Oceanside. CA 92054
Telephone: (714) 757·7525
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With all this tall llbout cost per watt , you
may be interested in SWANS WM-t500 In­
Una Watt meter. Reed forward or Reverse
power on four scales from a to ~. 50, 500
and 1 5(1) watts. Accuracy i8 better thaD
10% fun 8C8le on frequencies from 2 to 30
MIIz,
WM-t500 In-Line Wattmeter . • .. . ... $64.g~

Here is a ll the dynamic powerful perfor mance needed to punch through QRM. without a n ac­
cessory amplifier . SWAN's 700cX Champion transceiver lets you enjoy a more re sponsive va lue­
packed ham sta tion. for less cost-per-watt . than any other rig in its class .. . less than 86t per
watt if you ha ve your own power supply ... less than S1.05 per watt with SWAN's 117-XC de­
luxe AC power supply with matching cabinet a nd built-in speaker ... and. less than 98e per watt
wi th the 117-X AC power supply.

Quality is not sacrificed. Cross-modulation a nd front-end
overload will not plague or frustrate your communications.
This Champion delivers 8 £u11700 watts P.E.P. input on 10.
IS. 20. 40 and 80 meters with selectable USB. LSB. AM. or '
CW with sidetone. For extra frequency coverage. plug in
on optional 51G-X crystal oscillator . If you want separate
transmit and receive frequencies. use a 508 VFO acces­
sory. VOX? Yes, with SWAN's plug-in VX·2 option. You
can elso hook up an FP-I telephone patch to the 700cx.
Even if you insist on more power. you can obtain the max­
imum legal limit of 2000 welts by edding a SWAN Mark II
linear amplifier.

Whatever your style. the Champion 700cx is a winner.
Whether you select the 700CX for you r home station. its
portability. for mobile use , or for its many compatible
accessories-you can count on th is Champion to give sup­
erior perfor mance - everytime!

700cx Cha mpion T ra nsceiver $599.95
117-XC 110V AC Power Supply $124.95
117-X 110V AC Powar Supply .. " " " ,. $ 79,95
51D-XCrystal OsciUa lor . , , , , , , , . , .. , , , , . $ 54.95
SOB External VFO $189.95
VX-2 Plug-In VOX ,' •••• " ••• " $ 44.95
FP·l Telephone Patch .•..... . ..... . ..... . . . .... $ 54.95
~.r" II Linear Amplifier $749.95

DEALERS TH ROUGHOUT TH E WORLD

~SW~'N
ELECT R O N I C S• _ _ ..e-e.-_
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WANT E D ' .... Ihaaft... HA· \ T .D. K.y.. in f . cloty
""ed <;.1. 10<'0. Bill Jacobi. KJRYA, 201 S IMpv
H orlow Rd .• P ill"'u.gh. P A 152 16 .

WANTED, DeC. DSC. S C E . 0 ' SSE ml9nel wi••
Ii. .. 2 . , 2 ti , 2 1 . I n 0 ' I LB ' POOI• • R. E. Winn .
RFD Mi 1..lO u,g. MI 1 91 5 '.

WANT E D , Po w......pp ly Hel io...(6 mI n ) Ch~.Ii .
0 1 GonM'! c o m m .. n ;<;.Il o< I I I. w 3T'E C. (2 IS IJ O ­
2351.

SEL L , F'TIOI 16 0 /1 0 c .... fi ll.'. blo _ • . HQ l l 0
10 " . Y.'!Paddl. Ol her il.m L ~II WlSQO. ( l041­
n6 ... U .

S ELL , Sw. n mo<l. 1 S WI1· D C mobi" . u pplY. l ik.
...W: It5 .0 0 , Pl>D. K ILGB. 8u.k•• l I S Cou nl .y
Len• • B.;.lo . CT 0 6010 .

C US T O M-B U IL T CO N SOLES 10 y ou• •pecifi<;.l·
lion .. formi<;.l or wOod. U . NY C II<:li o n on ly .
Send ' '!oe!Ch & gho ... n u """". J .rr v SI.inr>er Q.
K2PA Y. 64 2 Ch .i. lie S I. • S . _ mPl I..O. NY 1 1550.
(U 61UI -9 iJ l .

WANT , Nahona l Rec.i~. NCl l l .. H RO . Ad~ i"
pr iC. ~nd conOil ioR. L E. N iChOl .. W2LXT. 2 ~ . ­
\ 1 Mo<gan 5 1.• Littl . N Kk. NY I IJ 6 ) .

WANT I GOod 11 00 ~ol l H V pow er "'P ply I•• n ...
lor..... 10' l he G lObe King 5 00 A·Tr~n....ill .
WOO O F . I U S R Olly n 5 1.• De........ C O 1022 0.

SEL L' _ ,un S B5 0 0 2 mel.. l ranlCei~.., S I OO .
S . S I.in ma n, WA I PMM. 1 1 S I" w bef ' y H Ili A~ • .•
S I~mford C 06'02 .

S E L L , O , igin. ' M.inlenan c. S lancl.;o .d. Book . WRR_
2 & FRR·59 . 1 • .00 PPO. Mn F " Ch.. II P1ymoulh
Len• • S wa m pl<:o tt. MA 0 19 0 I .
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300 Watts and Fully Solid-State

Yes. with enough DX power out of B completely solid-state transceiver to work the world . an­
other plateau in amateur radio develop ment has been achieved. Swan's new S5-Z00A has 8 nom­
inal power input rating of 300 watts P.E.P . into 8 50 Ohm output load on suppressed carrier
single-sideband transmissions. It has this. plus all the excellent solid-state foa tu res Swan intro­
duced more than 8 yea r ago:

Broadband transmitting circuits that eliminate
transmitter tuning on to. 15. 20. 40 and 80
meters Infinit e VSWR protection Minimized
front-end overload. distortion. and c ross­
modulation Var iable VOX gain control

Noise-blanker with variable threshold control
CW with se mi-break-in a nd monitor 25 kHz

calib rator I.F. derived AGC with fast a ttack
and controlled decay action And. more! It' s
a ll in this new S5-200A transceiver. requiring
only a nominal 13.5V DC power source - an
ordinary 12V automob ile battery!

A home station. like the one demonstrated b y
Eme rson Kasmer (WA6TNV) above, can be

SS·200A Transceiver $799.95
PS-ZO AG Powar Supply .•....... ... $159.95
55-ZOO VFO $t89.95
61 0X Crystal Oscillator $ 54.95
444 Desk Microphone $ 35.95

easily equipped with S5-Z00A accessories. Illus­
trated at the right is a Ps-zo ma tching ltOV AC
power supply. In the cente r. a 610X crysta l
contr olled oscillator sits atop an S5-208 VFO.
Kas holds a Swan 444 desk mike with a locking
P1T bar. For more information on this excellent
American-made transceiver. a nd other Swan
products. visit any a uthor ized Swan dealer or
write to Swan for ou r latest "World of Amateur
Radio" ca ta log.

Just think about it for a moment. with a Swan
SS·200A in your ham shack. you too will be able
to rela x a nd say . . . " How sweet it is!"

DEALERS THROUQHOUT THE WORLD
or order errect Irom

S~A11t1
ELECTRONICS. , ...... .. c:_ c:.._ _

Home Olllee : 305 Airgor1 Ro~ · OCunlide . CA9~
Telephone : (714) 757·7525

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO
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CQ Reader Service
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Port W ashington, N .Y. 11050
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WHICH ANTENNA WINS THE CONTEST?
In o Pt'" Cornpeol lltOO ~'"SI IhOuynds 0 1 commrfc.a l and hom. ·brew .nt...,n~. WA IJ FG 'l'VOn Ihe New E ngland
C~Plon~'P with a Gotham beam, b y a m¥9'n o f 5.982 poInts' WB2JAM won the W1C h o n .a' award lor t he
Swe-ePltake con i"" In 1969 and 1970 Wllh .. GaIN m 4 -.I.~n l 15 met" beaml Hundred1 01 u~hc"ed tesn­
mon,'" h o m " . te'y l haml .... . our ploof thai GoI"'.,rn -",.n~s gt....e you the bonl dn'gr'l. and the best fTY'",als
Forget our low pl len . re ly on 1M fe-w l1S ot DP"'l. COm Pll' II',v. Con l e'S" A lok yourself Why do Got~m a ntenRM w ,n )

4 E L 10 S28 .
7 EL 10· $42 .
4 E L 6 $ 28 .
8 E L 6· $38.

12 E L 2· $35 .
* 20 Boom

2 E L 20 $29 .
3 E L 20· S35.
4 E L 20' $42.
2EL I5 $ 25.
3EL 15 $29 .
4 EL 15 ' $35 .
5 E L 15 ' $3 8 .

ALL-BAND VERTICALS

BEAMSThe first morn ing I pUI up my 3 ere­
menl G o rha m beam ( 20 (I) I work.ed

Y04CT, ONSLW, SP9­
ADQ , and 4 UIIT U
THAT ANTENNA __C­
WORKS! WN4DYN Com-
pare the performance, val-
ue, and price of the follow -
ing beams and you will see
that this offer is unprece-
denied in radio history!
Each beam is brand new ; full size (36' of tubing
for ~ach 20 meter clement. for instance) ; ab­
\Olulcly complete includ ing a boom and all hard­
ware; U'\eS a single 52 or 72 ohm coaxial feed­
line ; the SWR is I : I ; e.,ily handles S KW; ~­
and I " alumnium alloy lubing is employed for
mu. imum strength and low wind loading; all
beams arc adjustable to any frequency in the
band .

A POWERFUL A N TEN NA
Can help you serve mankind; extend the
hand of friendship to the whole world;
render help in emergencie 5 and further
the cause of peace.

Effective low-angle, o mnidirect iona l ra dia­
t ion , easy a ssem bly and o perat io n. No guy
wires needed. Occupies little spa ce . Can be
in stalled at ground level. exceotionally rug­
ged . broad-banded , low in itial cost. No main­
t enance , proven and tested design. Guaran­
teed Gotham quality at low Gotham prices.

V40 vert ical for 40. 20 , 15. 10 ,
6 meters 5 22.95

V80 vertical for 80, 75, 40_20, IS,

A POWERFUL ANTENNA
Can help you serve mankind; extend the
hand of friendship to the whole world;
render help in emergencie s and further
the cause of peace.

QUADS Workrd 41 counm es in ' ''0 weeks with
my Got ham Quad antJ only 7S waUs .. .

Wl CU BICAL QUAD AN-
-cN NAS - these two d ement

" ave a ' full wavele ngth
.. .ent and a reflector:
the .. J equal to (h al o f a
three element beam and r he di­
r('cl ivil)' appears (0 us to be ex -
cepuona] ! ALL M ETAL (except \
the insulato rs ) - absolutely no
bamboo. Com plete with boom.
alum inum a lloy spreade rs ;
s t u rdy , un iversal -ty pe bea m
mount: uses single 52 oh m con ia l feed ; no stubs
o r matching devices needed ; full instruction for the
si l1l pk one-man assembly and installation arc in­

cl uded ; th is is a fool -proof beam that al ways worb
with exceptio nal results. T he cubica l quad is the
a ntenna used by the OX cha mps, and it will do a
.....o nder ful job for you!

I O /l ~ / 2n CU BIC AL QUAD SPECIFICATIONS
Shipping Weight : 28 Ibs . Net Wcighl : ::!f'lbs.
Dimensions: About 16' sq uare
Power Ratin l : 5 KW.
O pera tio n Mode : All
SWR : 1.05 : 1 at resonance
Ga in : 8. 1 db . e ver isotro pic
F IB R;,al io : A m inimum of 17 db . F I B
Boom : 10' long 1I 11.4 " 0 .0 : 18 gauge stee l; double
plated : gold color
Ream Mount : Square a lumi num alloy plate incor­
poratina: four stee l Ll-bolt assemblies. Will easil)'
support 100 Ibs. Universal pol arizat ion.

Rad ialing Elements : Stee l wire . tempered and
plated , .064 " d iameter .

X Frameworks: Eac h fra me work co nsists o f two
12' sections of I" 0 0 aluminu m 'hi-strength' I Re­
vere ) tubing, with telescoping ~ .. tubi ng and sho rt
sec' jon of dowel. Plated hose clamps l i~hte n down
o n tekscoping sections.

Radialor Termi nals : Cinch -Jo ne.. two-terminal
fitt in gs

Feedline I not furn ished ) ; ~2 o hm coa..iat cable

Now check thest st artli ng prices - note
that they are much lower than even the
bamboo-type :
10- 15-20 CU BICA L Q UAD H5
10-1 5 CU BICA L Q UAD $40
15-20 CU BICA L QUAD $42
T WENTY METER CU BICA L QUAD $35
FIFT E EN MET ER CUBICA L QUAD $34
T EN MET ER CUBICA L QUAD S33
(all use single coax feedlin e)

GOTHAM
2051 Northwest 2nd Ave.,
Miami. Fla. 33127 Dept. CQ,

106meters S24.95
VI 60 vertical for 160, 80 , 75,40 , 20 .

15 . 10 , 6 mete rs _ $26 .9 5

A POWER FUL ANTENNA
Can help you serve man kind; extend the
hand of friendship to the w hole world ;
render help in emergencie s and further
the cause of peace.

"SASE for F REE literature and bea m and
quad gain formulas.

" HOW TO O RDE R : Send money order
( bank, store o r United States) in full . We
ship immediately by best way, charges col­
lect, DEALERS WRI T E."
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~_-------SEND FOR NEW CATALOG- - - - - - - _ ...

GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

249 Route 46, Saddle Brook, N. J . 07662
Phone: (201) 489·9000

-- --

•• •.-

GE antenna matching and distribution amp­
lifiers used to provide the gain necessary
to match up to 3 receivers to a single an­
tenna. 40-50 MHz.
GE Part # .4KY8A3 $15.

"

­•r

GE Porta-mobil extended control housing
with 10 walt aud io amplifier $38.

GE 4ET62A. 132·150 MHz, 8 walt, all solid
state Porta-mobil. complete transmitter strip

$88.

••

GE Progress Line low band dual Iront end
strip. Can be used for simultaneous moni-
toring $15.

._. ...;-::.~

GE - Newl 152-174 MHz, 4 Ireq. transmit GE Voice Mate Charger
and receive deck for simultaneous duplex GE Part # 4EP36A10 $5.
mobile teleohone service $25.

New GE Remote Control, 2 fraq. and func­
tion relays.

GE Telephone Control Heads, with hand- Left - GE Part #7143269G3 (1 relay) .. .$5.
sets, less brackets, as is, $48. Right - GE Part #7143269G2 (2 relays).$5.
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roven er ormance
SOllD·STATE 160·10 METER TRANSCEIVER

--

ASK THE AM ATEUR WHO OWNS ONE

AND LEARN WHY ACTIVE AMATEURS

WORLDWIDE CHOOSE YAESU

"THE TOTAL PERFORMANCE LINEn

VISIT YOUR DEALER FOR DETAILS AND OUR NEW CATALOGUE
All Yaesu products warranted by the selling dealer
Complete after warranty factory service available

YAISU

V

YAESU MUSEN USA INC.
7625 E. Rosecrans Ave., Unit # 29, Paramount , CA. 90723
(2 13) 633·4007



You can work DX
without EIMAC, Ed Will is, 6TS, d id i t in 19 25. He

b t -t' exchanged 20 meter signalsU I S across the continent- in daylight -with John
Reinartz, 1XAM. Bo th Ed and J ohn

not easy. used 204 tubes for this record -
- breaking QSO.

I
I

I

The 6 TS tr ansm i tter that
m ade wn ere vs tustory in

1925. ThIS tra nscc n tr­
nentet OSO marked the
~gjnn ing of the shor t­

wave era.

[IM AC 8877 provides
superior performa nce as

a linear amphfler up to
250 MHz.

Two other radio amateurs.
enthused by this super-Dx ,
tried to ge t the o ld 204 work ing
on 20 and 10 meters. T hey had
a lot of trou ble and decided
they could build a better tube
th em selves. T hey did , and Bill
and J ack (W 6U F and W6CHE )
founded [ IM AC in the early
30s. Today, E IM AC is the
world's leader in the develop­
ment and m anufacture of
power tubes.

•

And W6TS is sti ll working DX today ( DXCC with 33 4 countr ies)
- with an [ IM AC-equipped station. It's a lot easier now than it
was then, isn't it. Ed?

For technical information. contact EIM AC Di vision of Varian.
30 1 Industr ial Way, San Carl os, Cali forn ia 94070. Or any of the
more than 30 Varian/ EIMAC Electron Tube and Device Grou p
Sales O ffices throughout the world .

division
varian
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