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KENWOOD AND ALL OF OUR AUTHORIZED DEALERS WHO SELL KENWOOD PRODUCTS
WOULD LIKE TO TAKE THIS OPPORTUNITY TO WISH OUR FELLOW HAMS THE MERRIEST
CHRISTMAS AND A NEW YEAR OF FANTASTIC GSO'S AND FOR THOSE CONTEMPLATING
THE PURCHASE OF AMATEUR RADIO GEAR OR ACCESSORIES , WE CORDIALLY INVITE
YOU TO VISIT OR CONTACT ANY OF THE FINE DEALERS LISTED BELOW

REMEMBER, W HEN YOU BUY YOUR KE NWOOD PRODUCT FROM AN AUTHOR IZED
KENWOOD DEALER YOU'RE BUYING CONFI DENCE ALONG WITH YOUR HAM GEAR

MARYLAND NEW YORK
EI.cnon i.c Inlemel ionel Service Adirondack Redio Supply
11305 El k,n SI 18 5 west Ma,n SI
Wheaton. MD 20902 Amsterdam , NY 12012
P.o'enionel Elect ronic. Herrison Redio Co'90rat ion
171 0 J oan St 20Sm,lhSt
Bell ,more , MO 21204 Fa,m,ngda le, LI, NY 11735

FOLLOWI NG
IS A LIST OF
AU THOR IZED
DEALERS

.... oto.e 1,1917

ALABAMA
Long '. EI.cllonic.
352 1 10lh Ave NOllh
Borm",gham At 35234

ARIZONA
Power Com mu nicat ion'·
601 2 Nonh 27th Ave
Phoen,", AZ 85017

CALI FQ RNIA
Gary Redi o
8199 Clcoremont Mesa Blvd
San Diego, CA 92 112
H" m R"dio QUIlet
999 Howard Ave
Bur l,ngame, CA 9 4010
H" m Redio Qutlel
13754 V>CIOry Blvd
Van Nuys, CA 91 401
He nry Rad io , Inc .
11240 Wesl OlympIC Blvd
Los Angeles, CA 90064
Hen ry R" d io, Inc .
931 NOl1h Euchd
Anahe,m CA 92801
webf,ler Radio
26Q2 Easl Ashlen
Fresno. CA 93726

COLORADQ
CW EI.cuon;cs
1401 Blake SI
Denver CQ 8Q202

CONNECTICUT
AI.od iolronQ ·
18 IINC Streel
~Ik, CT 06850

FI.ORIDA

Amaleur Eleclronic SU!>ply
621 CommoowNllh
Orlando fl 32803

Am"leur Rad io Cente r
2805 N E SKOnd Ave
M,am ,. f L 33 137
G. ice EI.clronic.
320 Ees t Gregory SI
Pensacola FL 3 2 50 1

HAWAII
Le,,,yene Redio Com pany
1111 Mc Cully 51
Honoluiu , HI 96814

ILLINQIS
E.ickson Com municetio ns
5935 NOrt h M,lwaukee Ave
Ch,<;ego. IL 6064 6
KI"u I R"dio. Inc .
8 400 Norlh Pioneer Pa rkway
Peo ro a, It 6 161 4

INDIANA
G.aham Elaclronici
133 So uth Pennsy lvan ia
Ind,~napolis, IN 46 240
Hool ier Elacuonics
43 B Meado...s Shopp>ng Cente,
Te"e Haute iN 4 780 2

IQW A
HI. Inc .
1601 Avenue ""0
Counc,1 8Iul/s IA 51501

KAN,SAS
A_i"led Redio Com... .
B012 Conser
Qve.land ParI< KS 66204

l OUIS IANA

Digi tal Electronic. . Inc .·
1201 Annunc18I'on Street
New Qrleens LA 70190

MAI NE
C.eig Redio Compllny
ROUle 1 By·Pass SouIh
K,nery, ME 03904

MASSACHUSETTS

Tuhl Eleclronics·
209 Myst 'c Avenue
Medlo..o , Mil. 0 21 5 5

MICHIGAN
Elecuonic Diluibulor.
1960 Peck S t
Mus kegon MI4 9441
Radio Supply 80 Engineering
1207 W , 14 Mi le Rd
Clawson. MI 480 17

MINNES QTA
Electronic Cenle'
127 Th"d Ave Nor tll
M,nn eapohs , MN 55401

MIS,SQURI
He m Rad io Cenle r
8342 QI,ve Blvd
S t. Lou's. MO 63132
Henry Radio Comp" ny
211 NOrlh Ma,n SI
Bulier, MO 6 4730
Midcom ElecIrOn i<::l . Inc .
2506 Soulll BrenlWood Blvd
SI lou's, MO 631 44

MONTAN A
Conley Redio Supply
318 NOIlh 161h SI
B,llIngs MT 59101

NEBRAS KA

Comm unicat ionS Cen ...•
2226 NOl1h 4 81h S,r8f!1
Lincoln, NB 68S04

NEW MEXICQ
Eleclron i.c Module
601 NOl1h Turner
Hobbs. NM 88240

NORTH CAROtlNA

F.eck R"d io Supply
252 Pa llon Ave
ASllev,lIe . NC 28 80 1
Vicke.. EI.ct.onics
500 East Ma,n SI
Ourllam, NC 2 770 2

llli!2
Amaleu. Elecuonic Supply
1 79 29 Euclid Ave
Cleve land, OH 44 112
Srepco EI.ctronic l
314 Leo St
Davton. OH 45404

QKLAHQ MA
Oerrick EI.cI.onics
71 4 West Kenoslla
Broken Arrow, QK 74012
Redio Inc ,
10 00 Soulh Main
Tulsa. QK 74119

OREGQN
Ponl"nd Redio Supply
1234 S W Sla'k S I
Portland. OR 97205

PENNSYLVANIA
Electronic h change
136 Ma", SI
Souderton PA 18964
Hemtronic.
40 3 3 Brownsville Rd
TreVO$fl, PA 19047
J RS DiltribuloR
646 West Malket St
York PA 17404

SOUTH CAROLINA
Aceutek, Inc .
4 20 laurens Rd
G'eenv,lIe SC 29607

S OUTH DAKOTA
Burgh"rdl Am eleur Center
124 Forst Ave N W
walenown, SO 57201

TENNESSEE
Sere-Rose & S pence' EI.c,
146 5 Wells SlaMn Rd
Memptlls , TN 38108

IfM,S
AGL Electronics
30 6 8 Forest Lane "309
Dallas, TX 75234
Doug la s EleClronic~

11 18 South Siapies
Cor pus Ch"Sl l, TX 78404
Eleclron ics Cenler
2929 Non h Haskell
Oallas TX 75204
Madison Elec tronics
1508 McK"'''ey Ave
Houston TX 71002

UTAH
M" n... ill Supply Company
2780 Soutll Ma'n Sl
Salt Lake C'ly UT 84115

WASHINGTQN
ABC Communical ions
17541 151h Ave N E
Seanle WA 98155
Ameleur R"d io Supply Company
6213_131hAve Seem
Seattle WA 98108

WI,SCONSIN
Amateu r EI.cllonic Supply
4828 West Fond Du Lac A..,
M,I...aukee WI 53216
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Call toll-free 800-647-8660 .
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• SwI&cIOlblw BW: 60. 110. 180 Ii>: • 80 dB down orw
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MFJ-8043 Ie Deluxe Electronic Keyar
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_ • 01~~.., . 001 "••u,. _ .............. _
_ _ • jim Il"'Ol ~lQ tw1 • Rf' I'fOCIf
• Sold _ k.,;ng 1;300 V • weogl'lt. _ . od-
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jKk 0 8. 8 • 2 inchM 0 Sidetone III'\d --.... 0 Qp­
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SBF·2BX SSB Filter
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TR-B300
KENWOOD ANNOUNCES THE TR-8300. NOW YOU CAN TAKE ADVANTAGE OF

THE LUXURIES OFFERED ON UHF. THE 70 eM (440 MHz) BAND OFFERS YOU NOISE-FREE,
UNCROWDED OPERATION ON FM. THE TR-8300 PUTS YOU ON THE AIR WITH 10 WATTS RF
OUTPUT POWER ON 23 CRYSTAL CONTROLLED CHANNELS (3 SUPPLIED) AT A LOW COST

WHICH WILL SURPRISE YOU. THE TR-8300 HAS BEEN CAREFULLY DESIGNED BY KENWOOD
ENGINEERS TO GIVE YOU EXCELLENT PERFORMANCE OVER A BROAD FREQUENCY RANGE.

THE TR -8300 IS FACTORY ADJUSTED AS FOLLOWS, TRANSMITTER (445.0-450.0 MHz),
RECEIVER (442.0-447.0 MHz). HOWEVER, THE TR-S300's RECEIVER AND TRANSMITTER

SECTIONS CAN BE INDEPENDENTLY ADJUSTED TO COVER ANY 5 MHz SEGMENT BETWEEN
440.0 and 450.0 MHz.

Exce lle n t Performance Cha rac t e r is t ics Call Chan ne l Switch
A host of new Innovations developed as a result of The TR-8300 incorporates an adduicnal feature called
intensive testing have been incorporated CALL CH. It allows control of a user desired function
These include a 5 section helical resonator and a two- (CTCS, etc.) by using a single button on the front panel.
pole crystal filter in the IF section 01 the receiver for B road Band Operation
improved irnermodulation characteristics . In addition, The TA-8300 is designed for flexible coverage of the
receiver sensitivity. spurious response. and tempera- 70 eM band. The transmitter and receiver can be
ture cheractensucs have all been improved drastically . independently adjusted to cover any 5 MHz segment

Safety Protection Circuit between 440.0 and 450.0 MHz.

Special protection circuitry desiqned to protect the 2 Output Settings
final stage transistors from the effects of severe SWR MaXImum transmitting power is a husky 10 watts
fluctuations that mobile equipment is subject to is from meticulously designed and assembled final
provided. In addition. a power supply stabi lization stage. It may be set to provide either this 10 wa tt
circuit is provided for the final stage to prevent any "Hi" output or a "Low" 1 watt output simply by
damage to the power transistors because of exces- means of a pushbutton switch .
sively high power supply voltages Special Monitor Circu it
Protection Circuit for Reversed The TR-8300 Includes a special mcmtor circuit
Polarity Connections which enables the user to listen to his own modu-
A protection circuit is provided to prevent any damage lation and make frequency adjustments.
to the unit even if the polarity of the power supply Coaxial Relay Employed for Antenna Switch ing
connections is inadvert ent ly reversed. M otorola Power Transistor for Exce ll ent Reliability

TRIO·KENWOOO CO....UNICATIONS INC.I& KENWOODI
"" WEST WALNUT / COMPTON. CA 90220 .W' .
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The new standard of performance for Tribanders is the Wilson System One!!! A DX'eTs
delight operating 20 meters on a full 26' boom with 4 elements, 4 operational elements
on 2Q.15-10, plus separate reflector element on 10 meters for correct rn onoband
spacing. Featured are the large diameter High-Q Traps, Beta matching system, heavy duty
Taper Swaged Elements, rugged Boom to Element mounting ... and value priced at
$259.95. Additional features: - 10 dB Gain . 2()'25 dB Front-to-Beck Ratio . SWR less
than 1.5 to 1 on all bands.
MODEL SY·, SPECIFICATIONS,

•

Moltching Method : 8m F18 R.ltio 20-25 dB Mut Diameter 2" 0 .0.

:I ""1',,:1- ):,. I
Ooind MHz : 14-21 -28 Boom length 26 ' Boom Diameter 2" 0.0.
MAximum Power Input: Legal limit (2 " 0 .0. ) Surface Are.. 7.3 sq. h .
G.JIin 10 dB No. of Elements 5 Win dlo»d A reoll 1461bs.
VSWR (ollt Resonance] 1.5 to 1 Longest Element 26' 7" Shipping Weight SO lbs. •• .. .. .. .. . ,
tmoedance 50 ohms Turni ng Roldius 18' 6" --- :IO_,Ui

~-

.-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
: AMATEUR PRODUCTS DEALERSHIPS
I FOR MANY AREAS ARE AVAILABLE!!!
I H you are interested in the profits you can
i make as a Wilson Dealer, contact us. i~ J

••--..

- .... ... ­,"-
.. ... ..,
10_,Ui

---..

-...-
I NSULATED D RI VEN EL EM ENT WITH

PRECISION BETA MA TCH AND HEA V Y
DUTY EL EMENT MOUNTS

HEAVY DUTY BOOM
TO ELEMENT EXTRUSION

ADVANCED DESIGN LARGE DIAMETER
H IGH·Q TRAPS FOR MINIMUM L OSS AND

MAXIMUM POWER CAPACITY

For complete specifications on the above products or a copy of our new Amateur Products Buyers Guide, write:
Consumer Products Division

Wilson Electronics Corp.
PD. BOX 19<X)Q -lAS VEGAS - NEVADA - 89119 - (70 2) 739-1931- TB.EX 684-522



roBias
an editor ial

•

Ethics, Ethics • • • What Price Ethics?

E thics is one of those hard to define words that generally
include morals, right and w rong, persona l conduct, and being
in accord with the standards and principles of the society at
large. We learn ethics subjectively by imitation. We t ry to do
the " righ t t hing". This " right th ing" of course vari es from sit ­
ua tion to situatio n and learning w hat is ap propriat e and wha t
we can get away with. It is at best a mixt ure of socia l and re­
l igiou s ru les th at are not clearly w ri tten down in legal form,
providing for pun ishmen t for those who stray in the same

manner that one is punished for breaking a law. T he punish­
ment for a breach of ethics reverts back to tribal behav ior of
ostracism. If you don't behave in the accepted manner you
are shun ned by the gro up.

Recent edito rial materi al from OST magazine calling fo r a
Code of Ethics, p resumably to be signed by advertisers who
wish to sell their goods t hrough t he pages of OST, is ac tua lly
a double-edged sword . First, I do agree that something
should be done to keep amateur transm itt ing equipment out
of the hands of unl icensed individuals and groups. How th is
can be done is not that easy. Requirement of a signature on a
Code of Ethics is also not easv . in that it is probably illegal
to put suc h a rest raint of trade rest rict ion on advertisers.

What actually would const it ute a Code of Et hics? What
would it include? What would the advertiser have to prom ise
to do and not do? Presuma bly again, if the advertiser fai led
to sign such a contract he would not be allowed to advertise
in the pages of OST; he would in effect be ostracised.

Well, we can put aside t he word presu me. As of Septem­
ber 14, 19 77 , A RR L Directors' Le tt er No . 1696 spells out.
in no uncert ain te rms, t hat such a Code of Et hics exis ts, and
that a signa t ure is man dato ry from advert isers in OST. In
fac t, the letter also repo rts that some form of deca l or em­
blem w ill be displayed by t he advertiser. to show that he sup­
ports the Code of Eth ics.

If we are to bel ieve the power of the League, and the
smug self-assu redness of its spokesmen, t hen truly t his Code
of Eth ics is tantamo unt to actua l LAW. Th is Law t hen. has
severa l far reac hing ram ificat ions th at sho uld be consi de red.

Perha ps, at some future League head quarters meet ing. an
amendment will be brought up for the Code . Som e self
rightious individual sees the need to protect American in­
terests in the market to the exclusion of imports. It could be
argued that some sort of requirement should apply that final
assem bly of the prod uct must be done in th is country . T hat
could fit in wit h a Code of Eth ics. T he n. pe rha ps enlarging

on that, it could state that all p roducts must be manu­
factured in this country. T his could also expand to include
components as well.

We could also carry this rationale to the po int where fac­
tories and em ployees would have to be "approved" by this
futu re com mittee. Employees m ight be required to sign
fo rm s in t he same manne r as " loyalty oat hs". Firms that en ­
gage question ab le emp loyees m ight be requi red to either
"shape them up" o r discharge t hem.

Th is "ex t reme" possibility goes far beyond mere ostra­
cism. We are now talking about restricting the income of an
employee or curtai ling a manu facturer's right or opt ion to
cond uc t a free and unhi ndered business. It po te nt ia ll y elim in­
ates a so ca lled free e nte rprise system an d d irectl y co ntro ls
t he purse str ings of t hat manufact urer.

A very quick re joinder migh t be that this situation
couldn't be better fo r CO and other amateur magazines.
They could reap the advertising benefit by accept ing all o f
the advert isers who refuse the mandate by OST. If a manu­
fact urer is hurt in any way, it filters down and eventually
hu rt s everyone , There m igh t be some short range benefits,
but in t he long run everyone, includ ing th e co nsumer, would
suffe r.

Elsewhe re in t h is issue, you wi ll read of a th reatening law­
suit against the League in the amount of S50.000,000. That 's
a lot of money in anyone's terms. T he Communications At­
torney Serv ice, a California based operation. sees a clear vio­
lation of t he law and w ill en ter a suit on behal f of their
clients ove r th is very Code of Et hics. It seems as thoug h a lot
of peo ple , and, I m ight add, manufactu rers a re upset over t he
Code of Et hics. It is not that the o rigina l concept is that hor­
rendous but when you begin to think it t hrough with all
of the possibi lities you are fo rced to come up with a term
from the past - " McCa rt hy-ism". The Code is something that
should be nipped in the bud before it has a chance to fester .

If the League continues on t his course, t hey w ill be forced
to defend th is lawsuit . The defe nse will be costly, an d from
what I ca n gat her from attorneys I've spoken to , t he ir posi­
t ion w ill be very diff icult to defe nd w ith their chances of
w inning being extremely slim.

On the surface the League can. once again. argue that
they. and only they. are combatting the many ills that befall
amateur radio. and that the Code of Ethics is just one more
weapon in the ir arsenal of weapons to keep amateur radio for

(Continued on page 79)
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A EW STANDARD I
Otxl1~ ~RANSCEIVER

The NEW TS-520S combines all of the fine. field-proven characteristics of the original TS·520 togethe r
with many of the ideas. comments. and suggestions for improvement from amat eu rs

worldwide . Kenwood 's ultimate objectives ... to make quality equipment available at reasonable prices.

An effective norse blanking circuit
developed by Kenwood that virtually
eliminates ignition norse is built-in to
the TS·520S,

The new TS-520S has a built-in 20 dB
attemuator that can be activated by a
push button sWitch conveniently located
on the front panel

The VFO-520 remote VFO has been
designed to match the styling of the
TS-520S and prov.de maximum oper­
ating flexibility on the band selected
on your TS-520S

easy and accurate adjustment 01 the
plate control durmg tune-up.

FINAL AMPLIFIER

The new TS-5 2 0 S is completely solid
state except lor the driver (12BY7A)
and the fi na l t ubes. Rather than substi­
t ut e TV swee p tubes as fina l amplifier
tubes in a sta te 01 the art amateur trans­
ceiver, Kenwood has employed two
husky S-:2001A (equivalent to 6 146B)
tubes. These rugged. lime-proven tubes
are known lor their long Ii le and superb
linearity .

AC POWER SUPPLY

The TS-520S is completely self-con­
tained with a rugged AC power supply
built-in, The addition of the DS-1A DC­
DC co nverter (option) allows lor mobile
operation of the TS-S20 S.

EASV CONNECTION PHONE PATCH

The TS- S2 0 S has 2 convenient RCA
phono jacks on the rear panel for PHONE
PATCH I N and PHONE PATCH OUT.

CW 520 - CW FIL R (OPTION'

The CW-S20 500 Hz fil ter can be easuv
installed and will provide improved
operation on CWo

llF ED T I I

The AGe circuit has 3 pcsinons (OFF.
FAST, SLOW) to enable the TS·520S
to be operated in the optimum condi­
tion at all times whether operatmg CW
or SSB

The TS-520S retains all of the teeunes
of the original TS-520 that made II tops
in its class: RIT control - a-pole crystal
filter - BUilt-in 25 KHz calibrator . Front
panel carrier level control - Seml-break­
In CWwlth sidetone - VOX /PH / M OX .
TUNE position for low power tune up
• Built-in speaker - BUIlt-in Coolmg Fan
- Provisions for 4 fixed frequency chan­
nels . Heater SWitch.

TVGH'

A new vernier tuning mechanism allows

Jl C WERAG TRANSCE1Vt;.r:l:
The new 15-5205 provides full cover­
age on all amateur bands from 1,8 to
29 7 MHz. Kenwood gives you 160
meter capability. WWV on 15.000
MHz.. and an auxiliary band position
for maximum flexibility. And with the
addition of the TV-502 and TV-50B
nansveners. your IS-5205 can cover
160 meters to 2 meters on 5SB and CW,

I I J r y

The new Kenwood DG-5 provides easy.
accurate readout of your operatmg fre­
quency whi le trensrmrtmq and receiving.

IV

A new eedro compression amphfier gIves
you 8Ktra punch m the pile ups and
when the gOing gets rough .

The new TS-520S incorporates a 3SK­
35 dual gate MOSFET for outstanding
cross modulation and spurious response
cba-ectensncs . The 3SK35 has a low
noise figure (3 5 dB typ.) and high gain
(18 dB typ ,) for exceuent sensitivity,



~Clfications
Am.1leur 8.lfIds: 160-10 meters

-plus WWY (Ieulff only)

Modes: USB. l SB. CW
,,"lfRIII Impedinee: 50-15 Ohms
frequency Stability Wllh,n ::!: I

kHI durln l1 Olle houl aller ene
minule 01 warm -up. and " ,thm
100 HI durm, In~ 30 minute
peliod mereatter

Tubes & Semiconductors'
Tu~s 3
(SlOO lA I 2, llBllA)
Transistors ~

fEb 19
Diodes 101

POOrei' RfCllIIff lMllls: 120/120 V
1>£.50/66 Hz,IJ 8 V DC
(.,th GP hoftal OS- IA)

ro.ef ComumptlOll : Tr. SIlId:
280 Witts RKtlWt 26 Wflb
(w<tll he,l., otl)

11 : 33J(l3"") WI W (&-0)
It I J3S(I3 ,(lB/16) DmlW(llItlI)

"'tiP! Ifi.O kc(351 Ills)

'~MITTEIl

IF 1_(1111 Po_: SSlI 200 w.n:s
'PH CW 160 WItf1 DC

t¥ue. SuPllrrwon: Bert" lh&n
..,dB

SideWnli SuPPltUlOn BtlTff
tIlan -SO ea

SpilIlClU$ Radlit,on Beller INn
-40 dB

Microph one Impedance: ~ Ohms

Af Response: 400 10 2.600 HI

REC[lVER
SenSltl1'lty 015 uV lor W dB

(S+ N)jN

StlKtmty: SS8:2.• kHl/· 6 dB.
U ~HII-60 dB

StlwJ¥IIy: cw: 0.5 kltl l -6 ee.
I.S ll1l11-6O dB (w,th opbollal
CW·52l) filteO

Image Ratio: Better lhan 50 dB
IF Rejection: Bette. IlIan 50 dB
AF OUlput Power: 10 Wall (8

Ohm load, with less tllan 10"'
di~lortion )

Af Output Impedanu: • 10 IE
Oh ,"~

DG-5
SPlCl FlCATlO NS
lleasurini Rani e 100 HI 10
~ IIHI

Input Impe'll llKt: 5 ~ Ohms
Gate Time: OJ see.
Input Stll$l\l'l'Ily: 100 HI 10 ~

IIHt .. _200 mV rms or 1Mf.)ll

~Ht 10 10 IIHI .. 50 "'v or IMf

Measun"i AwltKy: Inttl..1 t_
bast ICCUI'Ky : 01 QlVlII

T,me Base 10 II HI
O~rab"i Temptralure · 1(1· 10

SO· e/M" \22. f
Powet' Rt<lu l~mtnl. Suppllf(!

from TS-520S or 12 10 IE YDC
(nomlOal 138 Yoe)

O""en$l Oll S: 167(6-9116) WJ

Q{1-1I / 16) H1168(10-9/16) 0
mm(inch)

Weiih!: 1.3 ki(2.9 Ibs)

DG-S
(optioll.l)

The IUllury of dig'lal readout is available on the T5-5205 by connect mg the
new DG -5 readout (option) . More than just the average readout circuit , this
counter mixes the carrier, VFO , and heterodyne frequencies to give you your
exact frequency . Th is handaomelv-stvled accessory can be set almost any·
place in your shack for easy to read operation . .. , or set it on the dashboard
during mobile operation for safety and con ven ience. Sill bold digits display
your operating frequency while you transmit and receive. Complete with DH
(display hold) SWItc h for frequency memory and 2 position intensity selector.
The DG-5 can also be used as a normal frequency counter up to 40 MHz at
the touch of a swilCh (Inpui cable proveded )
NOTE : T5·520_~ ean use the 00-5 WIth . DK·520 .a.Plef kl1

~....,.=
COl._'''''''

120V /210V _.,ch

TRIO.KENWOOD COM MUNICATIONS INC. 1111 WEST WALNUT / COMPTON, CA 90220



Our ,

Thaler Challenged

Editor, CQ :

Here is a letter that I wrote to Mr.
Thaler .

Dear Mr. Thaler:
I read your reply to the "Open

Letter" in the November 1977
issue of CO. After reviewing that
letter and the rebuttal to your re­
sponse in CO, I have concluded
that you missed the point com­
pletely. That is, the FCC has been,
for whatever reason, underfunded
to the point where it cannot pro­
vide those services it is required by
legislative act to provide. Further,
the FCC has in the past collected
various monies, ostensibly to de­
frav the costs of those services.
but has been proscribed by either
Congressional oversight or OMS
neglect from using those monies
for that purpose.

While the CB issue is certainly
the most well-known, it is but a
manifestation of the above. Con­
trary to your closing statement,
the FCC has not perfomed ef­
feciently-there are still lengthly
delays in processing CB and other
types of license requests. Even
more serious than this-and cer­
tainly more vexing is the fact that
the enforcement and research
functions are for intent and pur ­
poses totally emasculated. I sub­
mit that to a great degree that this
has created a "chicken and the
egg" situation, i.e., the FCC is un­
derfunded and consequently is not
able to present an adequate case
for proper funding, which leads
to the underfunded situation, etc.

r might add that I am very con­
cerned that Administration policy
does not appear to distinguish be­
tween those governmental tunc-

tions which are highly techni­
cal in nature and for which the
Federal establishment has a clear
mandate to provide and those
functions which have been
assumed by default or whatever
reason. In the former category are
such things as National Defense,
the Space Program, FCC matters,
National Bureau of Standards
activities and the like. These ef­
forts found, by and large to be
relatively stable and do not mush­
room to the extent as other
activities. In the latter category
are such things as aid to educa­
tion, welfare, and the like. The
point is that your argument that
the Administration is attempting
to hold the size of the Federal
Bureaucracy down is not pertin­
ent in this case but is instead, an
excuse (and a lame one at that).

(continued on page 72)

•nounclng
• In cooperation with AMSAT,
Skip Reymann, W6PAJ, has pub­
lished an improved AMSAT­
OSCAR orbital data calendar
containing all orbits for 1978 for
AM SAT-OSCAR 7_ Designed so
that it may be hung on the wall,
the calendar includes information
on the operating schedules and
frequencies for the spacecraft, and
also the telemetry decoding equa­
tions. Also included is step-by-step
information on how to determine
times of passage of the satellite.
The orbital calendar is available
post-paid for $5 U.S. funds or 30
IRCs 13.00 to AMSAT members,
and free to AMSAT life members),
Overseas orders will be airmailed.
Orders and payments should be
made to: Skip Reymann, W6PAJ,
P.O. Box 374, San Dimas, CA

8 • CQ • January, 1978

91773. To speed up handling of
your order, please include a
gummed, self-addressed label. Pro­
ceeds from the Orbital Calendar
benefit AMSAT.
• During the week of January 14­
22, 1978, Special Event Station,

KM 1CC, wi II be celebrating the
75th Anniversary of the first two­
way radio telegraph transmission
between the Un ited States and
Europe by Guglielmo Marconi

in 1903. The station will be op­
erating from the original Marconi
station location in South Well­
fleet, Massachusetts. The sponsor
of the station is The Town of
Barnstable Radio Club of Cape
Cod, Mass. Operation will be on
160 through 10 meters, cve.,
s.s.b ., RTTY, and Slow Scan TV.
A 2 f.m. and 6 s.s.b. station are
also planned. The FCC has granted
special approval for the use of A2
on all amateur bands and the fam­
ous sound of the 240 hz Mar­
coni Rotary Spark Gap 1903
Station "CC" will be reproduced
for CW OSOs. The Cornish Radio
Club will be operating special
event station, GB3MSA, at
Poldhu, England at the original

(continued on page 72)





Everybody Iikes power and
nowhere can you get more
of It fOr $349.95 than with
our Cygnet 1200X linear
amplifier.

With 100 watts of driving
power you 're on the air
with a solid 1200 watts PEP
input and most people
won 't be able to tell you
from somebody operating
full bore.

Linearity on the 1200X Is
excellent, efficiency Is
outstanding, 1171230 A.C.
power supply Is built In, and
features like provision for
external AlC give you the
flexibility you need to get
the most out of your rig.

Mark II tor power and glory, too. But If
you 've got your heart set on
eioce-custerccwer we've also got the
right linear amp for you.

It'S the Mark II, the proven unit
everybody thinks of when you talk
about workhorse linear amplifiers.

tne Mark II dominates the bands
wlttl all the power that's
allowed-2000 watts PEP-and a
clean , linear signal that's music to
your ears.

me Mark II features a separate,
matching power supply. biO. Quiet

blowers for bOth the RF deck and the
powersupply. all bands from 10 to 80
meters and all you need to enjoy It Is
100 watts drivIng power.

Get a Swan 12QOX or Mark II linear
amplifier today and stop lettlng
people shout you down. Use your
Swan credit card. Applications at your
dealer or write to U5.
eygnet1200X 1200·watt linear
ampl ifier complete wlttl built In
110/22OV power supply . _.... _ $349.95
Mar1c.II 2000·watt linear amplifier
complete with separate 117/230VAC
power SuPply and two 3·5001
tubes .........•.....••. ....... $849.95
(Prices FOB OCeanside ,CAl

Dealers tnrcucnoue tne world or order
direct from

SWAN 1200X LINEAR AMPLIFIER.
TALK LOUD FOR A SONG.

$349.95



think of yourself as an

antenna expe
-you select your components!

,
•

-
-

-Get optimum performance ba~nd~ ----
for band. Choose from medium
or high power resonators tor _
vour favorite bands.

For convenience, use the
Hustler stainless steel
resonator spring,
and special design Quick
disconnect.Get exceptional reports.

broadest bandwidth ,
lowest $WR. Use with any
convenient length 50 Ohm
coax. Matching devices
not required.Stainless steel ball mount, 180°

adjustable. commercial duty for
superior mechanical and electrical
performance.

Fold over, 360° swivel mast for
Quick band change or easy ~:-- _
garaging. Select from two
versions, fender/deck or bumper
mount location .

" the home of originals "

I

,

Mode18 M-1
Bumper Mounl

Get fixed station reports from
your mobile-operate 6-10-15­
20-40-75 or 80 meters with the
experts and join the vast
majority using Hustler for nearly
two decades.

•• •and you'D mobile
with the experts' foremost
choice••• Bvs1~.B

new-tronJcs
corporation
15800 Commerc e Park Drive
Brookpark. Ohio 44142
(216) 26 7·3150

Avail.ble from
all distributors

who r~gnize the best.Sfandarel
R-.onalora

RM
400 W&n. PEP

Super
Re.onafora

R M ISJ
2KWP£P

Greal... Coverage

Mode l 1.40-2
For Bumper

M ounl
Location

M odel M0-1
For Deck or

Fender
LoestionH_ dMog" ~_.... ..- ......... __ of ....

_ uA'9 a.iQ 10 _T_ Cot'I>ono_ 3281132.
3&1~T2.~18888.38T~.332T311 .3688214_3$ele61

Model L-' ..... 2<40
M il Spec

50 Ohm Feedline
Mode l RSS-2

RellOnator Spring

Madel SSM-2 eall Mount

Mode l Co.1
Quick DillConFMICt
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SPECIFICATIONS

4 ELEMENT-3 BAND
10-15-20 METER BEAM

5.4 SQ_Ft.
42 Lbs.

90 MPH,

WINO SFC ­
WEIGHT -
WIND SURVIVAL -

$239.95
COMPLETE

NO EXTRAS TO BUY

IN STOCK WITH DISTRIBUTORS WORLDWIDE

FORWARD GAIN - 7.5 dBd
FIB RATIO· 30 dB
V$WR - 1.5-1
POWER HANDLING · 2000 WATTS PEP
BOOM LENGTHI CIA. - 18' II; 2 118 "
LONGEST ELEMENT - 32 "S"
TURNING RADIUS - 18'9"

Cushcraftengineers have incorporated more than 30 years of design
experience into the best 3 band HF beam available today. ATB-34
has superb performance with three active elements on each band,
the convenience of easy assembly and modest dimensions. Value
through heavy duty all aluminum construction and a price complete
wi th 1-1 balun.

Enjoy a new world of OX communications with ATB-34!

CORPORATION

BOX 4680, MANCHESTER, N.H. 03108



TEN-TEC CENTURY 21. The Exciting New 70­
Watt. 5·Band CW Transceiver That's Surprising
Everyone. Beginner and Old Timer. With Its
Super Performance and Low Cost.

• Full Break-In • Full Band Coverage o n 3. 5. 7. 14, 21
MHz Ba nds. 1 MHz o n 28 MHz Band • 70 Watts Input
• Total Solid-Slate ' Receives 5SB a nd CW • Receiver
Sensitivity I /JV, Instant Band Change. No Tune-up' Offset
Receiver Tuning ' 3-Position Selectivity · Adjustable
Siderone Level >Linear Crystal.Mixed VFO • Overload
Protection • Built-I n AC Power Supply • Black & Gray
Styling ' HWD: 6"'" x 12%' x 12", 15% Ibs. • Matching
Accessories

THE RECEIVER. Double-Oiled-Conversion.
Easy tuning. Just select the frequency and set the
audio level. Excellent cross-modulation charac­
teristics. Offset tuning so you can tune either side
of zero beat to reduce QRM. Front panel control
selects one of 3 selectivity curves: 2.5 kHz for SSB
reception, 1 kHz for normal CW, and 500 Hz for
when the QRM gets rough. Plus separate AF and
RF controls, headphone jack, and built-in speaker.

THE TRANSMITTER. Total solid-state. Push-pull
Class C final amplifier. Individual low-pass filters
are switched into the antenna line to reduce un­
wanted radiations. minimize lVI. No tune-up needed
when changing frequencies or bands. And full break­
in a llows incoming signals to be heard between trans­
mitted characters. Now CW is real conversation!

THE VFO. Common to receiver and transmitter.
Permeability tuned. Unear scale. 5-5.5 MHz basic
frequency is crystal-mixed to the desired frequency so
bandspread and stability are the same on all bands
(crystals included for 3.5. 7, and 14 MHz bands).

THE POWER SUPPLY. Built-in, AC operated.
and regulated. Monitors current demand. shuts down
automatically when necessary for protection. lighted
input current meter shows proper Drive setting.

MATCHING ACCESSORIES. MOOel 670
Electronic Keyer. 6-50 wpm, self-completing charac­
ters. powered by the Century. MOOel 276 Calibrator
for markers at every 100 and 25 kHz. MOOel 271
Crystal for 21-21.5 MHz; 272 Crystal for 28-28.5
MHz; 273 Crystal for 28.5-29 MHz.

See the surprise of the CENTURY 21 at your
TEN-TEC dealer- or write for full details.

'
r.:.~~EN_TEC ,ICC.1.'11 ~VlUVlLll. TElIlIESSfE nllf_......-.. .....~ ...-

r

-



$4.50 ea. $4.75 ea.

OX OSCIUATOr.
Crystal controlled transistor type. 3
to 20 MHz, OX-La. Cat. No. 0$5100.
20 to 60 MHz. OX-Hi. Cat. No. 035101
Specify when ordering.

$3.95 ea.

MXJ(·1
TMIlSISTOr.
IlF MIXEr.
A single tuned circuit intended for
signal conversion in the 30 to 170
MHz ran~e . Harmonics of the OX or
OF-l oscillator ere used for injection
in the 60 to 179 MHz range. 3 to 20
MHz, La Kit, Cat. No. 035105. 20 to
170 MHz, Hi Kit , Cat. No. 035106
Specify wh8ll ordering.

PAX· l
TP.ANSlSTOr.
IlF POWEr. AM
A single tuned output amplifier de­
signed to follow the OX or OF-1
oscillator. Outputs up to 200 mw, de­
pending on frequency and voltage.
Amplifier can be amplitude mod­
ulated. 3 to 30 MHz, Cat. No. 035104
Specify when ordering.

$3.25 ea.

DAX·l
Dr.OADDAND AMP
General purpose amplifier which
may be used as a tuned or untuned
unit in RF and audio applications. 20
Hz to 150 MHz with 6 to 30 db gain.
Gat No. 035107
Specify when ordering

$4.75 ea.$4.50 ea.

SAX·l
TRANSISlOr.
IlF AM
A small signal amplifier to drive the
MXX-l Mixer. Single tuned input and
link output. 3 to 20 MHz, La Kit . Cat.
No. 035102. 20 to 170 MHz. Hi Kit,
Cat. No. 035103.
Specify when ordering.

OF.l OSCIUATOr.
Resistor/capacitor circuit provides
osc over a range of freq with the
desired crystal. 2 to 22 MHz. OF-t lO,
Cat. No. 035106. 18 to 60 MHz, OF·'
HI, Cat. No. 035109
Specify when ordering.

.02% Calibration Tolerance
EXPERIMENTEr. Cr.YSTAIS

(HC 6tU Holder)
Cat. No. Specifications
031080 3 to 20 MHz - for use in OX OSC La

Specify when ordering $4.95 ea.
031081 20 to 60 MHz - For use in OX OSC Hi

Specify when ordering $4.95 ea.
031300 3 to 20 MHz - For use in OF·1L OSC

Specify wtlen ordering $4.25 ea.
031310 20 to 60 MHz - For use in OF·1H OSC

Specify when Ordering. $4.25 ea.

Shipping and postage (inside U.S., Canada and Mexico only)
will be prepaid by International. Prices quoted for U.S.,
Canada and Mexico orders only. Orders for shipment to other

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

Oklahoma City, Oklahoma 73132.

International Crystal Mfg. Co., Inc.
10 North Lee

Oklahoma City, Oklahoma 73102
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WE DON'T KNOW
OF ANOTHER

TRANSCEIVER OFFERING
ALLTHESE FEATURES AS
STANDARD EQUIPMENT

• Hybrid digital f req uency presentation ... bu ilt-in
• AC a nd DC voe power supplies ... bu ilt-in
• CW filte r . . . bu ilt-in
• H igh performance noise-b lanker • . . built-in
• VOX and semi-break in CW keying . . . built -in
• Speaker ... built·in
• Coo ling fa n butte-In
• M icrophone included

When you buy the Tempo 2 0 2 0 you don ', have to spend
a bundle on sccessones . . . just hook. up to " power source
and an antenna and you're on the air. A truly fine
transceiver at if modest price.

The Tempo 2020 features a phase lock-loop (PLL)
oscil lator ci rcui t th at m in imizes unwanted spurious
responses. It is an adva nced so lid-state unit with
only 3 tubes, inc lud ing 2 rugged 6 14 6- 8 f ina l
amplifier tubes. It covers all bands 8 0 through 10
meters, USB. l SB, CW and A M . Add it ional features
worth not ing is th e 2020's crysta l ca librator and
WWV receiving capa bi lity , dual AIT co nt rol . fixed
channe l crystal con t rol on two avai lab le positions,
AF ettenuato r. adjustable AlC action , phone patch
in an d out jacks, sepa rate PTr jac k fo r foot switch ,
ex t raordinary receiver sensit ivity (.3 u S I N 10 db)
and oscilla to r stab ili ty (10 0 Hz 30 min. after
warm-up) .

The TEMPO 2020 $75900
Mod e l 8120 e.tern.1 5pe . k e r s29.95
M od e l 8010 remote VFO s 13 9 .0 0
Send fOF desctlpt.ve m form<H.on on the fm e tronscewer. or on
the t.me proven Tempo ONE transceiver w hich continues to o ffer
reliable. low cos t performance 8 0th are available at se lect
dealers througho ut the U S

HeOf/Radio
11240 W . Olym pic: Blvd .. l o s "'nveles . C"lil . 90064 213 / 411-6101
931 N. Eu c: lid . "' n" he im , ceur. 9280t 1141112.9200
Butler, Misso uri 64130 816 1619-3121



Chart your course to success on 80 meters. Ply the DX waters
through darleness as you reach out for that next port-of-call.

Navigating To 80 Meter DX
BY ROD LINKOUS· , W70M

N avtqators have been charting their course by the sun for
centuries. Using a sextant, a watch and tables, the modern ­
day navigator can tell you accurately where he is during
daylight. Knowing where the sun is with respect to the
horizon is the key. Knowing where the sun isn't is the key
to DX navigating on the 80 meier band.

DXing on 75 and 80 meters is a nighttime sport. To
achieve maximum range both stations must be in darkness
or just Iransilioning in or oul of darkness. John Devoldere,
ON4UN, covers 80 meter propagation very well in his
recent book.' He discusses optimizing propagation by using
the gray line phenomena to maximize DXing while minimiz­
ing lost sleep.

Course to DX
Several methods and tools are available for the serious

80 meter DXer. A book of sunset and sunrise tables are
great. Using a world globe provides a line means of pre­
dicting propagation. This article will provide you with a less
expensive means to predict OX openings and thus help­
ing to conserve a prime commodity.

Several years ago, Jack White, an avid low band s.w.1.
gave a presentation on this subject. I took notes but didn't
start using the system until I got down to those last few
required for 5BOXCC. Then I found how effective his
methods are in making schedules . They are an exceptional
tool for developing low band strategy for OX contests.

By knowing who you want to communicate with and
where the station is located, you are on your way to navi­
gating the 80 meter band . Like the normal navigator you
have two parts of the equation: the geographical loca­
tion and the sun's location (below the horizon). Now you
can solve for the lime of darkness and SAVE SOME SLEEP.

·5632 47th Ave. SW, Seattle, Washington 98136
180 Meter DXing, John Devoldere, ON4U N; Comm unica­
tions Technology Inc., Greenville, NH; 1977.

c

""'" 200- ., ..
SINGAPORE lO3%E 800 -0550 -1
ANGOLA "'" 810-0630 -1
KUWAIT """ 1700-06!;Q -.
TONGA 15. 17S,,"W 830-0515 ."
JAPAN '""W 600-0745 _ lO
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Concept
The navigator needs two pieces of information to deter­

mine location: correct time and the sun's position . So if
you know the sun's position and the geographical location
you can solve for the time. Table 1 provides the median
apparent darkness period at 10 degree increments of
latitude as a function of season. The seasonal effect on
darkness is due 10 the position of the earth 's axis as it
rotates around the sun.

The apparent time is based upon 24 equally divided
time segments. Each 150 increment of longitude consti­
tutes an apparent lime zone (segment). These segments
mayor may not coincide with actual local time zone.

To correlate or compare apparent times at two distant
points, a standard time reference is required. The obvious
choice is UTC (GMT) .

The Greenwich Meridian is at 00 longitude. Conversion
from apparent time to UTC (GMT) is merely a matter of
adding or subtracting the number of 150 longitude incre­
ments either east or west of Greenwich. Table 2 provides
the conversion.

With the time of darkness known at each end of the
path, the time of common darkness can be easily noted.
Any common darkness time indicates a possible all­
darkness signal path.

Technique
With the basis outlined under concept, let us go through

a sample using four examples:
1. Prepare a worksheet simila r to the sample shown in

fig. 1 by:
a. Marking size vertical co lumns and labeling (see

fig. 1)
b. Identifying month of data (December in our sample)

2. In the first column list the locations you wish to com­
municate with including your own. (Seattle, Singapore,
Angola, Kuwait and Tonga Islands in the sample)

3. From a world map, enter the latitude in column
b and longitude in column c. Five degree ac­
curacy is sufficient for this purpose. I use a call
book atlas for this job.

4. Using table 1 and latitude for each location,
determine the apparent darkness period for

Fig. 1- An 80 meter DX worksheet.



TABLE 1- Local Darkness Periods (Apparent Time)

Latitude Ja nua ry February Ma rc h Apri l May June

600N 1515-0900 1640-0800 1750-0630 191 5-0500 2030-0330 2100-0300
500N 1615-0800 171 0-0720 1800- 0625 1845-0520 1940-0430 2000-0400
400N 1640-0730 1730-0700 1800- 0620 1830-0530 191 0-0500 1930- 0430

300N 171 0-0700 1745- 0645 1805-0615 1820-0540 1845-0520 1900-0505
200N 1730-0640 1800- 0640 1810-0615 1815-0550 1830-0540 1840-0520
lOON 1740-0630 1810-0630 1810-0615 181 0-0600 181 5-0550 1820-0540

0° Eq 181 0-0620 1815-0620 181 0- 0610 1805-0600 1800- 0600 1800-0600

10°5 1820- 0600 1820-0615 181 0-061 0 1800- 061 0 1750-061 5 1750-061 5
20°5 1830-0540 1830-0600 1815-0610 1750- 061 5 1730- 0630 1730-0630
30°5 1900- 0520 1845-0545 1815-0610 1740-0630 1720-0645 1645-0705

40°5 1930-0500 1900-0530 1820- 0605 1730-0640 1700-0710 1640 -0720
50°5 2000-0430 1920- 051 5 1820-0600 1720-0700 1630-0740 1600-0800
60°5 21 00- 0330 1950- 0440 1830- 0550 1700-0715 1545- 0830 1500-091 5

Lat itude Jul y Aug us t September October November Oecember

600N 2100-0310 1950- 041 5 1815-0530 1645 -0640 151 0-081 0 1500-0900
500N 2000-04 10 1915-0450 1810- 0540 171 0- 0620 1600-071 5 1600-0745
400 N 1920-0445 1850-0515 1805-0545 171 5-061 0 1630-0645 1630- 071 5

300N 1900-051 5 1840-0530 1800-0550 1720-0600 1700-0630 1700-0650
200N 1840-0530 1820-0545 1800-0550 1730-0555 171 0-0615 171 5-0630
lOON 1820-0545 181 5- 0600 1800- 05 50 1740-0550 172 0- 0600 1740-061 0

OOEq 1810-0600 1800- 0600 1800- 0550 1745-0545 1740- 0545 1800-0550

10°5 1750-061 5 1750-0615 1800-0555 1750- 0540 1750-0530 181 0-0530
20°5 1730-0630 1745-0620 1800-0555 1755-0530 1805- 0520 1830- 051 5
30°5 1715-0700 1730-0640 1750-0600 1800-0525 181 5-0500 1850- 0450

40°5 1650-0720 1715-0700 1745-0600 1810-0520 1845-0440 191 5-0420
50°5 1615-0800 1650-0715 1740-061 0 1820-0510 1910-0410 2000-0345
60°5 1520-0900 1620-0750 1730-061 5 1840- 0450 2000-0350 2100-0250

Note : The periods s hown are med ia n fo r the i nd icated month and t herefore
ref lect mid-month val ues. Sho uld a wide va r i ation be not ed (especia lly
true as the polar extremit ies are approached) f rom one mont h t o the
next. simple l i Bear in t erpol ati on wi l l res ul t in an accura te adj ustmen t .
Fo r example. 60 5 aro und 1 Oecember wou l d be: 2030-0320 .

S i ~ i l a r approx ima t ions may be appl ied to l atitude va lues. For example :
45 N in June wou ld be 1945-0415.

Although not requ ired for rad io work, exact values fo r given dates may
be obtai ned f rom a sol ar ephemeris ava i lable at engineer i ng supply
outle ts.
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TABLE 2 - Apparent Time Conversion In review, let us use Japan as a
location and December as a month
and go through an example. Following

West East the steps above:
Longitude Convers i on Longi t ude Convers ion 1. Draw up work sheet (see fig . 1)

(degrees) (degrees) 2. Enter JAPAN in column a.
3. Enter 500N in column b. Enter

0- 15 0 0- 15 -1 145°E in column c.

15-30 +1 15-30 -2 4. From table 1, select apparent dark -

30- 45 +2 30-45 - 3 ness (for 500N is 1600-0745) and

45-60 +3 45-60 -4 record in column d.
5. From tab le 2, select the conversion

60-75 +4 60-75 -5
(for 145°E is -10) and record ;n
column e.

75-90 +5 75-90 -6 6. Add columns d and •• (Addi ng
90-105 +6 90- 105 - 7 1600-0745 to -10 equals 0000-

105- 120 +7 105-1 20 -8 (-034S) or 0000-2145).
7. Draw up opening chart (see fig . 2)

120-135 +8 120-1 35 -9 8. Plot the time for column r.
135-150 +9 135-150 - 10 9. Determine reference opening.
150- 165 +1 0 150- 165 - 11 10. The common opening for my Seattle
165-180 +11 165-180 - 12 location and Japan in December is

thus from 0600 to 1530 UTe.

each location for the month of consideration . Record The 0600 to 1530 UTe opening to Japan is remarkably
these times in column d. Selecting the closest value is accurate with respect to the opening experienced from
usually sufficient. Accuracy can be obtained by rough Seattle . The opening is usually never off but a few min-
linear interpolation if desired. utes. Then you wonder if the liming of the pred ict ion was

5. Using table 2 and the longitude for each location, de- influenced by the high power and good antennas or the
termtne the time conversion factor for each location. other end .
Record the value in column e.

The Gray Line Time Zone6. Algebraically add columns d and e to determine dark-
ness span for column r. If the sum is larger than 24, Dale Hoppe, K6UA and Pete Dalton, W6NLZ in their
subtract 24 or if the sum is negative, add 24. article of the Gray Line Zone in September 1975 eo em-

7. On a ruled sheet (graph paper is preferrable) rule a phasized thet optimum propagation conditions occur cur -
horizontal time reference as shown in fig. 2. Start the ing sunset and sunrise . For the period during transtt'on-
time on the left with 2000 hours. ing to and from daylight increased path li nks occur due

8. Using the time reference, draw a bar indicating the dark- to the phenomena of 0 layer decay and buildup discussed
ness span for each location. in the article.

g . Draw a vertical line at each end of your darkness period . The time over which this occurs varies from a few min-

Conclusion utes at the equator to several hours at the poles. The
approximate Gray Line Time Zone in Seattle (48°N) is 1.5

The portion of darkness shared at both locations can hours. At 65°N it is roughly 4 hours. Using this informa-
be noted from the resulting chart shown in fig . 2. The time tron, you can approximate your Gray Line Time Zone and
of a possible opening is thus determined as it is that period add it to the opening prediction chart as shown in fig . 3.
when both stations (ends of the path) are in darkness. This will isolate the period in which you can expect opti-

POlenl ;al openings
IJAPAN

IJAI

ITONGA , •
(A 35) IKUWA IT • ,

(9K)

IANGOLA ,•1061

SINGAPORE , ,
19VI ISEATTLE • •IW1l

t i JJ , J , , I , J , J , J , J , J , I , , J , J

'" " co W '" os '" ~ " .. " " '"
Fig. 2- An 80 meter OX opening chart.
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See it at your B&W dealer. It 's made in the U.S.A. by

cD
AT-200 Antenna Matcher

for your 2-meter mobile rig.

with a

Give that Feeling of
Security

--::::::::~:;;~th is Christmas . ..
r: ::-~ ?f:12:i..r ~J2l

I

The AT-200 tu nes from the front panel for maximum output, minimum
VSWR. With most car antennas, VSWR can be adjusted to
1.2:1 or less.

It lets you use your car's AM/FM antenna with your 2-meter mobile rig,
as well as with your car enterta inment radio. There's no second antenna
to attract thieves, ever, and there's no put-it -up-take-it-down nuisance .
Yet it costs Jess than most commercial 2-meter antennas.

••

Certified Ch eck or m oney order
only . . . NO COD 's

Rolin O inributors
P. O . S ox 4 3 6 , Dunellen, N .J . 0 88 1 2

C'ellg HT·146
Drake TR-22
Drak e TR·33 fre<; only l
D rake T R-72
Genave
Huthk it HW·2 021 Iee e only)
Hea thk it HW·202
leom/ VH F Eng
KenMilso n
lafayette HA- 146
Midland 13·5 05
Re gency HR·2
Regency H A·21 2
Regency HR ·2 B
Regency HR ·312
Regency H R-2MS
S.B.E.
Sonar l 802·J A. 3601
Standard 146 /8 26
Standard Horizo n
Swan FM 2X
Tempo FM H
T rio/Kenwood
T rio/ K enw ood T R220D
Tr io/ Kenw ood TR7200

2 METER CRYSTALS rn
MANY IN STOCK

FOR THESE RADIOS ON
STANDARD ARRL

REPEATER FREQUENCIES

$3.95 each
in quantit jes of 10 or more, $3.50 each

eG n"y me zone ray me z- - -
Potential openings

JAPA N
(JA)

•

ITONG A
(A3S)

KUWAI T , •(9Kl

ANGOLA •(0 6)

SINGAPORE ,
(9V)

SEATTLE
(W7f , , , , , , , , , I, , ,

zc " I 00 I oa '" 00 00 in ta " I te I ia '"
"" 00" "00 ''''''1.5 hours 1.5 hours

Fig. 3-Gray line opening char t for 80 meters.

mum conditions on a given day. sible . It is also more considerate to select a sunrise or
Short path propagation peaks will occ ur first around sunset time for the other Dxe r so he doesn't lose his

sunrise of the eastern end of the path and then around sleep.
sunset of the western end of the path. A long path peak Good luck, good navigating , and good OX. •
may occur at the sunrise of the western end of the path or
at sunset of the eastern end of the path. Long path open-
ings may be observed when the paths are partially 'n
daylight.

Summary CO will soon be releasing The Shortwave Propaqa-
This prediction scheme is accurate enough to schedule tion Handboo k by George Jacobs and Ted Cohen.

the OX sta tion you snag on 20 for an 80 meter o SO later Deta ils will be in upcoming issues.
that night. Nothing can be worse in scheduli ng than to
pick a time when communicat ion is margina l or impos-
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New in 'he J918 Con'es' •••
"A ORPp Section"
and "A C'ub Compe,i,ion Award"

22nd Annual
CQ World Wide

WPX SSB Contest
0000 GMT MARCH 25-2400

GMT MARCH 26. 1978

I Conlest Period: Starts 0000 GMT
Saturday. Ends: 2400 GMT Sunday.
Only 30 hours of the 48 hour contest
period permitted for Single Operator
stations. The 18 hours of non-oper­
ating lime may be taken in up to 5
periods anytime during the contest,
and must be clearly indicated on the
log . Multi-operator stations may op­
erate the full 48 hours.
II Objective: Object of the contest is
for amateurs around the world to
contact as many amateurs in other
parts of the world as possible during
the contest period.
III Bands: All bands, 1.8 thru 28 MHz
may be used, but operation is con­
fined 10 two-way single side band
only.
IV Type of Competition: 1. Single Op­
erator (a) All Band, (b) Single Band.
2. Multi-operator, All Band only. (a)
Single Transmitter , (only one signal
permitted) , (b) MUlti-Transmitter, (one
signal per band permitted).
V Exchang e: Five figure serial num­
ber, RS report plus a progressive
three digit contact number starting
with 001 for the first contact. (Con­
tinue to four digits if past 1000) Multi­
transmitter stations use separate num­
bers for each band .
VI Points: 1. Contacts between sta­
l ions on different continents; count
3 points on the 14, 21 , and 28 MHz
bands, and 6 points on the 7, 3.5 and
t .8 MHz bands.

2. Contacts between stations in
the same contment but not in the
same country; count 1 point on 14,
21 and 28 MHz and 2 POlOtS on 7,

20 • CQ • J a n uary, 1978

3.5 and 1.8 MHz (Exception: Con­
tacts between different North Amer­
ican countries count 2 points on t4,
21 and 28 MHz and 4 points on 7,
3.5 and 1.8 MHz. This applies to
North Amencan countries only).

3. Contacts are permitted between
stations in Ihe same country for the
purpose of obtaining a Prefix multi­
plier, but have no OSO point value.

4. A station in a call area different
than that indicated by its call sign is
required to sign portable. The portable
Prefix would be the multipl ier as indi­
cated below.
VII Multiplier: The multiplier is deter­
mined by the number of different pre­
fixes worked .

A "PREFIX" is considered to be the
three tetter/number combination which
forms the first part of an amateur radio
call. (Nt, W2, WB3, K4, AA6. W08,
WAO, OA1, OL7, G3, IT9, 4X4, 306,
9M2. CT9, 4J9. PY7, VK4, JE3, VE3,
etc.) See the WPX Awards Program in­
formation if additional clar ification is
necessary. It is available from K6XP.

Special event, commemorative and
other unique prefix stations are also
encouraged 10 participate.
VIII Scoring: t . Single Operator (a)
All Band score, tote! aso points
from all bands multiplied by the num­
ber of different Prefixes worked. (b)
Single Band score, OSO points on
that band multiplied by the number
of different Prefixes worked. See VII.

2. Multi-Operated stations. Scoring
in both these categories is the same
as the All Band scoring for Single
Operator .

3. A station may be worked once
on each band for OSO point credit.
However, prefix credit can be taken
only once regardless of the band.
IX QRPp SECTION: Power must not
exceed 5 watts output to qualify for
ORPp section competition. You must
denote ORPp on the summary sheet
and state the actual maximum power
output used for all claimed contacts.
Results will be listed in a separate
ORPr, section and certificates will be
awarded to each top scoring ORP])
station in the order indicated in
Section X. These certificates will be
marked ORP], and show your power
output. ORPn stations will be compet ·
ing only with other QRPn stations for
awards. All other information contained
in these rules is applicable to this
section.
X Awards: Certificates will be award ­
ed to the highest scoring station in
each category listed under Sec. IV.

1. In every participating country.
2. In each call area of the United

States, Canada and Australia .
All scores will be pub lished. How­

ever, to be eligible for an award. a
Single Operator station must show a
minimum of 12 hours of operation.
Multi-operator stations must show a
minimum of 24 hours.

A sing le band log is elig ible for a
single award only. If a log contains
more than one band it will be jUdged
as an all band entry, unless specified
otherwise. However, a 12 hour rmrn­
mum is required on the single band.

In countries or sections where the
returns justify, 2nd and 3rd place
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awards will be made.
XI Trophies & Plaques: (Donors)

1. WORLD-Single Operator, Sin­
gle Band, (Jack Reichert, W3ZKH)

2. WORLD-Single Operator, All
Band. (North Florida OX Assn.)

3. WORLD-Multi-operator, Single
transmitter. The Ted Thorpe, ZL2AWJ
Memorial. (Don Miller, W9WNV)

4. WORLD-Multi -operator, Multi­
transmitter. The Chuck Swain, K7LMU
Memorial. (Don Miller, W9WNV)

5. USA-Single Operator, Single
Band. The Joe Johnson, W5QBM Me­
morial. (Richardson Wireless Kfub)

6. USA-Single Operator, All Band.
(Bob Epstein, KalA)

7. CANADA-Single Operator, Sin­
gle Band. (Gene Krehbiel, VE7KB)

8. CANADA-Single Operator, All
Band. (Garth Hamilton, VE2VY)

9. WORLD-Club. (Ontario Contest
Beavers Club of Canada)

10. WORLD - Contest Di rector's
Plaque. To the DXpedition especially
organized and operated in the WPX
Contest that the Committee considers
the most worthy. A minimum of three
logs must be received. (Bernie Welch,
WBIMZ)
(Except for #10 above, the awards are
for high score.) WORLD Trophy &
Plaque winners may win the same
award only once within a two year
period. This does not apply to any

USA, Canada or CQ Specia l Awards.
XII Club Competition: A trophy will
be awarded each year to the club or
group that has the highest aggregate
score from logs submitted by mem­
bers. The club must be a local group
and not a national organization. Parti­
cipation is limited to members oper­
ating within a local geographical area.
(Exception: DXpeditions especially or ­
ganized for operation in the contest
and manned by members.) lndicate
on your Summary Sheet the name of
your club affiliation. To be listed, a
minimum of three logs must be re­
ceived from a club.
XIII Log Instructions: 1. All times must
be in GMT. The 18 hour non-operat­
ing periods must be clearly shown.

2. Prefix multipliers should be en­
tered only the FIRST TIME they are
contacted .

3. Logs must be checked for dup­
licate contacts and prefix multipliers.
Recopied logs must be in their orig­
inal form, with corrections clearly in­
dicated.

4. A prefix check list is not only
desirable but a must for proper con­
test operation. (It is recommended
that you also send it along with your
contest log.)

5. Each entry must be accom­
panied by a Summary Sheet listing
all scoring information, the category

of competition and the contestant's
name and mailin g address in BLOCK
LETIEAS.

Also a signed declaration that all
contest rules and regulations for
amateur radio in the country of the
contestant, have been observed.

6. Official log and summary sheets
are available from CO. A large self­
addressed envelope with sufficient
postage or IRCs must accompany
your request.

If official forms are not available
you can make your own with 40
contacts to the page.
XIV Disqualification: Violation of ama­
teur radio regulations in the country
of the contestant. or the rules of the
contest, unsportsmanlike conduct, tak­
ing credit for excessive duplicate
contacts; unverifiable OSO's or multi­
pliers will be deemed sufficient cause
for disqualification. Actions and de­
cisions of the CO WPX Contest Com­
mittee are official and final.
XV Deadline: All entries must be pest­
marked no later than May 10, 1978.
From rare isolated areas the deadline
will be made more flexible. Your sup­
port is appreciated.

Logs go to: CO WPX SSB Contest
Committee, 14 Vanderventer Avenue.
Port Washington, NY 11 050 USA.
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Greg, W2MYA found contesting a bit easier this year.
He won a Certificate Award for his efforts.

Ron, WBILe, QRPp 1 watt in the contest proudly ais­
plays the # 1 DXCC Milliwatt Trophy he recently won.
He's af! fired up for the new ORPp section action in 78.

• •years excItmg

Contest.

(

Here are
some

•pietures

from last

WPX SSB

-c-o-n-=t:e:sJ:
'--- -'0

Pedro . QA4AHA is responsible for the exotic prefix
4T4AHA station operation on 14 MHz. He scored over

one million points.

The highest Alf-Band Score from Africa was the DXpe­
dition by Egan, operating OZ3SKICT3 at Machico.

Madeira Is .

With construction only partially completed the new
shack and antenna farm near Spring Hill , Kansas was
greatly respons ible tor Steve, WeOREr winn ing his first
o District Certificate Award. Watch out for him in the

'78 contest.
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An avid WPX contester for several years, Karel, OK2BLG
won an All-Band Certificate Award.

Top 80 Meter Score from the Netherlands was by PA9TK.
Wilt is also DJ6TK.
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Chuck, K5FKD-Certificate Award Winner, 21 MHz.

/

,
" I

Luciano, ex. PY1VNY found his new prefix caf! PT7WA
very popular in th is year's event.

4J9B, Chief Operator Sam, UA9AN (center) and two 01
his helpers. That is one of tretr fabulous antennas high
above ground on the top of the Chelyabinsk Polytechnic

Institute Radio Club building in Asiatic Russia .

Morrie , W8FF used this antenna array to win the 8th
District, 1st Place. All-Band Certificate Award. 5 /5 on 14
MHz at 125 It. ; 6 on 21 MHz at 90 ft .; 3 on 28 MHz at

110 ft .; and the top 55 feet of tower rotates.
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Photography without a cameral Printed circuitry made simple.
for a few dollars and a couple of hours of time you can
get in on the fun of building again.

A Contact Printer For
Printed Circuit Boards And

Photographic Film

BY BILL JOHNSTON', NSKR

o ne of the most common methods used by the
home-brewer 10 make printed circuit boards is to place
a full-sized negative of the circuit directly on the sensitized
board and make the exposure directly, without the aid
of an enlarger. Frequently, he may also make one-to-one
copies of negatives in the same manner. This procedure
is called contact printi ng, and it offers a number of distinct
advantages. The most important is that it requires neither
a camera , nor a photographic enlarger. so the financial
investment is practically zero.

In order for contact printing 10 be successful, how­
ever, the negative must be held securely against the item
being exposed. If the two pieces shou ld slip, the exposure
is ruined. If they are not pressed tightly against each
other, definition suffers and the image becomes fuzzy.

*1 808 Pomona Drive, Las Cruces, New Mexico 88001

Fig. 1-The parts required for the contact printer, ready
for assembly.
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That in turn results in a poorly-etched board, sometimes
causing bridges between adjacent copper runs.

Laying a piece of glass on top of the negative might
help in some cases, but it usually causes as many prob­
lems as it solves. What we really need is a simple,
inexpensive device that is easy to make and use, and
which will hold the negative and the item to be exposed
securely in place and tightly pressed against each other.

The handy device described here meets all of those
requirements, Purchased new, the parts cost about $3,60.
In my case, I found most everything in the junk box, and
laid out only 63c to complete the parts acquisition , You
might spend another SOc or so if you use hardwood rather
than the select pine that I used. As seen In the accom­
panying photographs, the contact printer consists of a
sheet of glass held in a wooden frame. A two-piece hinged
removable wooden back is felt-covered, and locks into
place with turn buttons. This allows easy insertion of the
negative and the material to be exposed, and sandwiches
them tightly between the glass and the back.

Dimensions
The exact size of the contact printer is left up to the

builder. I will. however. make some comments that may
help you decide what you need . First 01 all make the
printer big enough to handle the largest piece 01 film or
circuit board you expect to use. I personally use up to
8 x 10 in. (20.3 x 2S 4 em) photographic film and 8V2 x
11 in. (21.6 X 27.9 cm) litho film, so the inside dimensions
of the frame were made a halt-men larger than the litho
film, or 9 x 11 V2 in. (22.9 x 29.2 ern). Remember that
this is the exposed area of the glass, so the sheet of glass
itself has to be a half- inch larger than that, or 9'12 x 12 in.
(24.1 x 30.5 em). The outside dimensions of the frame
will depend upon the actual widlh of the wood you use.

It's better to build the printer a lillie 100 big, of course .
Ihan to make II too small . I've found that a pnnter capable



01 handling 8lf.! x 11 inch film will take care 01 just about
any printed ci rcuit board (except perhaps a micro­
processor mother board), and at the same time it is still
small enough to be stored in a drawer.

Materials
The materials requi red to build the contact printer are

shown in lig. 1, and are listed below, with comments
where appropriate.
Wood (frame)-A 6 It. (1.8 m) length of 1 x 2 in. (2.5 x

5.1 cm) select pine or hardwood will be more than
enough. Select a straight piece with no warps, twists,
or knots. You may prefer to have it ripped to a slightly
narrower width.

Wood (back)-Quarter inch (0.64 cm) smooth plywood
works well. You need a per/ectly flat piece, the same
size as the exposed glass area. Birch veneer cabinet
wood works nicely also.

Glass-Standard window glass is fine. Select a piece with
no bubbles, ripp les or scratches. Have it cut a batt-inch
larger in each dimension than the intended exposed
area. You don't want to use plastic here because its

Fig . 2-Back view of the contact printer, fully assembled.

optical qualities are poor, and the static electric ity
will attract dust.

Corner Braces-Flat steel or brass corner braces. 4
requi red.

Turn Buttons-l0 required to make the size printer de­
scribed.

Hmges-2 required . Must be flat where .tney contact the
wood back pieces.

Machine Screws-B required , plus tockwasbers and nuts,
for mounting hinges. These must be flat-head type.

Wood Screws-A suffici ent number of flat-head wood
screws of the appropriate sizes, required to mount the
corner braces, turn buttons. knobs, etc.

Knobs-2 small wooden knobs.
Felt- Tigh t-woven, lint-free felt of sufficient size to cover

the back pieces.
Glue-Model airplane glue or white glue for mountmq

the Iett.

Assembly
Refer to fig. 2 lor assembly of the frame and back­

plate. The first step is to prepare the pieces for the

Fig . 3-Loading the printer with a negative and the mate­
ria/ to be exposed.

frame. Cut the pieces about 5 inches longer than the
Intended inside dimensions. Now cut the grooves that will
hold the glass. A power saw or router wi ll do this nicely.
If you have no way at all of cutti ng the groove, the glass
can be mounted on front of the frame with overlapping
moulding strips, in which case you will need a thicker
back piece.

The grooves should be about 5 /16 inch (8 mm) deep,
and they should be placed so that when the glass is
installed, the back plate (without the felt) will be just
flush with the back of the frame. The grooves should be
wide enough and deep enough that the glass will not
bend.

Now lay the frame pieces in a rectangle on a table,
such that the grooves line up. Clearly mark each piece

Fig . 4-Fronf view of the NSKR contact printer, exposing
a small circuit board by solar power!
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on the side tnat will be the back of the frame, You're
now ready 10 cut the pieces 10 their proper lengths. If
you make square (butt-end) corners, the measurements
are straightforward. It's more difficul t to make the 45"
mitered corners, but it does look a little nicer, In this
case, I suggest you start by mitering one end of each
of two adjacent sides. Hold this corner together and
insert the glass. Carefully mark the point on each piece
where the next miter cut will be made, Remember that the
glass extends into the groove, so you have to adjust the
location of the miter accordingly. Make the cuts one at
a time, and recheck the pieces for fit after each cuI. Once
you're satisfied that you have these two adjacent sides
cut correctly, you can use them to mark the other two
pieces. Be sure to always keep the pieces right side up,
or the grooves won't line up. Use fine sandpaper to give
the pieces a smooth finish.

Use the corner braces 10 assemble three sides of the
frame. You must carefully mark tne locations of the mount­
ing screws and drill the pilot holes; otherwise, the corners
won't be flush. Also be sure you place the corner braces
so that the screws won't interfere with the glass. If needed
for added strength. an extra screw can be installed through
the edge of the frame at each corner (see figures 2 and
3). If you prefer, the corners can be assembled with glue
and edge-mounted screws. but do this for three sides
only.

Now fit the fourth side and drill the pilot holes. Remove
the side, insert the glass, and put the last side back on.
If you cut everything right. the glass should slide freely
with no binding. and with the fourth side fitted the grass
should be slightly loose.

Assuming everything fits. go ahead and varnish the
frame if you intend to do so (but don't get it in the
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grooves). Cut some very narrow strips of felt and lay them
in the grooves. You want just enough to keep the glass
from moving in the frame. Reinstall the glass and fasten
on the fourth side of the frame. If you used glue on the
other joints, don't use it here. Should you ever break the
glass, you can just take out the screws to remove one
side, slide in a new piece of glass, reinstall the side, and
you're back in business!

We're now ready to assemble the back plate. The
finished assembly should be about one-eighth inch (3 mm)
shorter in each dimension than the opening in the frame.
Cut the piece in half. across the shorter dimension. Varnish
the pieces at this time if you care to do so. Install the
hinges with flathead machine screws. The heads must
be countersunk into the wood on the side that will lace
the glass. Now install the wooden knobs with flathead
wood screws, countersinking them in the same manner.

Cut two pieces of felt to fit the two halves of the back
plate, and glue them in place with white glue or model
airplane glue. Make sure the glue is dry before you use
the contact printer as the fumes can harm the film or
photoresist.

Place the back-plate in the frame, and mark the loca­
tions for the tum buttons. Make sure the mounting screws
will clear the glass in the frame, then drill the pilot holes
and mount the turn buttons. When closed, the turn buttons
should exert pressure on the back·plate. If the back-plate
sticks up above the frame. tighten the turn button mount­
ing screws just enough to get the right pressures. II the
back plate isn't thick enough to get sufficient pressure,
grue on one or more additional layers of felt. The exact
adjustment may have to be a compromise, since the printer
will be used to expose both film and circuit boards, which
are of considerably different thicknesses.

Fig. 2 shows a back view of the completed contact
printer, with the back plate locked in place.

Using the Printer
The prin ter is extremely easy to use, even in a dark­

room. Lay the printer face down and place the negative
and the item to be exposed on the glass, with the negative
against the glass. Hold these in place with one hand and
lower the hinged back plate into place so that half of it
con tacts material to be exposed. See fig. 3. Lock this
half into place with the turn buttons. then close and lock
the other half. Turn right side up and you're ready 10 make
the exposure.

Making the Exposure
For film. follow the manufacturer's exposure recom­

mendations, or experiment as desired. For circuit boards,
I prefer 10 make the exposures in sunlight. Fig. 4 shows a
front view of the contact printer with a small circuit board
being exposed outdoors. Either way, the printer shOuld be
at right angles to the light source.

Summary
For a measly three dollars and a couple hours lime, you

can build yourself a simple but high-quality contact printer
that will last a lifetime. In addition to the uses previously
mentioned, you can work up your own boards by using
standard black PC artwork stick-ens on clear acetate, and
expose the negative directly from your original. The stick­
ons can then be re-used for other projects. Not only that;
you've saved yourself $350 for a camera and enlarger.
which you can now spend on more amateur gear!

As a final word , I would like to express my thanks to
Blaine Byers. who offered a number of useful suggestions
for this project . •
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CQ Reviews:
The RFE-l00 Dig i t al
Frequency Display

BY HUGH R. PAUL', W6POK

1

R FEngineering Corporation's AFE~100 digital frequency
display has not been widely advertised, but has been ex­
hibited at a number of the major amateur radio conven­
tions during the past few months. The unique design fea­
tures of the RFE-100 prompted us to obtain one for test
and evaluation.

The RFE-1 aD is available in either a black or grey
cabinet measuring 1W' high, r" wide and 6" deep. The
built in power supply will operate from 117/220 v.a.c. 60
Hz. For mobile operation the unit may be powered by
13.8 v.c.c. The only control is the push type power switch.
Unlike some digital frequency displays, this one features
automatic band and mode switching, from 160 through
10 meters.

To accomplish automatic band and mode switching it
is necessary to sample the operating frequencies of the
variable frequency oscillator, beat frequency oscillator and
the carrier oscillator. These frequencies are available at
the back of some transceivers and transmitter/receiver
combinations such as the Collins 8 line, Drake Cline
and Kenwood T8-5208 or T5 -820. In the case of my early
T5-520, it was necessary to install three phono type jacks
on the back and connect these to the proper pickoff points
of the oscillators with special low loss coax supplied with
the RFE·100. Installation was quickly and simply accom­
plished by following the explicit directions and diagrams
furnished by the manufacturer. The display tested will func­
tion with all of the makes of equipment just mentioned.
With some other makes it may be necessary to re­
program the counter ci rcuitry to conform to the heterodyn­
ing scheme employed. RF engineering will do this for a
nominal charge, thus your investment is protected in the
event you change equipment.

Some transceivers such as the Tempo 2020 have a lower
v.f.o. output revel. When the RFE-100 is ordered for these
units a single stage FET pre-amp is added to the digital
display circuit board. This pre-amp can be easily field
installed should it be required at a later date.

The first thing you notice after turning on the display
unit is the brilliance of the %H high digi ts. The six indi­
vidual modules look like LEOs, but they are incandescent,
capable of 700 Ft. lambert per segment light output
through a polarized filte r, they are much easier to read at
high ambient light levels than LEOs If you prefer a red or
green display, it should be easy to achieve by merely
placing a small sheet of colored cellophane or transparent
plastic behind the polarized filter.

Because there are no mixing or preset counter offsets
used in the RFE-100 you are not limited to displaying

*291 Macalester Drive, Walnut , Californ ia 91789

only amateur band frequenc ies. MARS frequencies are
displayed quite nicely. Readout accuracy is to the nearest
100 Hz. sorne counters will readout closer than this, but
I could never see the need for it since the backlash in most
dial mechanisms makes it difficult to tune any more pre ­
cisely than 100 Hz.

The RFE~100 was calibrated by first adjusting tbe crystal
calibrator in the T5-520 to WWV and then tuning to 29.5
MHz. zero beating the receiver to the crystal calibrator
and adjusting the trimmer on the time base crystal in the
digital display for a readout of 29.5000 MHz. I could then
go from band to band without having to re-calibrate as
would be required with the analog dial on the T5-520. The
counter will not readout the WWV frequency because a
different crystal is employed when tuning to WWV on the
TS-520.

Long term accuracy of the readout is extremely good
provided the ambient operating temperature does not vary
greatly. No trouble was experienced with the display
placed on top of the T5-520 as shown in the picture. but
when placed on top of a Drake R4C, the increased heat
from the vacuum tubes in the receiver caused the base
oscillator to drift, resulting in a readout error of several
hundred Hertz.

In discussing the operating features of the RFE-100 with
the RF Engineering people, I was informed that it is very

(Continued on page 75)

The RFE-100 frequency display sitting on top of the
author's T5-520.
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You say you can't see the sky for all of the wire
crossing your property. Do you feel that it might be
cheaper to own stock in your own cable company?
Well K20T has one solution to make it all better.

A Single Wire Antenna
For 160/ 80 and 40 Meters

BY HANK STECKLER·, K20T

I" ,,' "1 j'1 32' "It· 32' "j j"1 t" -e- "t
0 0

~
0 0

Loading Trap Trap Loading
coil coil

Fig. 1-The original antenna tried by the author. The traps are Model T-8040 and the foading coifs ere $-160
(Antenna Specialists).

V# ith the acquisition of a T5-820, I acquired the capa­
bility to operate on the 160 meter band for the first time
in my amateur career. Naturally, curiosity got the better of
me, but what to do for an antenna? I was using parallel
dipoles for 80 and 40 (actually parallel inverted V's), but
the thought of another set of wires extending about my
property turned me, to say nothing of the XYL, off.

II was then that my thoughts turned to some form of
single wire antenna such as a trap antenna. However, to
the best of my knowledge no manufacturer makes a trap
lor an antenna that covers 160, l.e.. a trap that is resonant
on 80. Being a lover and not an athlete, the thought of
making a weatherproof trap was not appealing. Then I
remembered the principle of the " choke cecoupler'". This
uses just a pair of coils in the antenna, instead of a coil
and a capacitor in a parallel tuned circuit, as does a con­
ventional trap, The idea is that the coil, if It's reactance is
high enough, will act as an r.t. choke and isolate the inner
and outer sec tions of the antenna from each other at the
higher frequency band and act as a loading co il at the
lower one (assuming a two band antenna). One company,

'1 347 Judy Road, Mohegan l ake, N.Y. 10547
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Fig. 2-The coaxial capacitor.

3. • CQ • Ja nua ry, 1978

Antenna Supermarket, makes both a trap for an 80 and 40
dipole (T-8040) and a loading coil for a shortened 160
meter dipole (5- 160). Could the two concepts be combined
in a sing le antenna?

Fig. 1 shows this first attempt. The dimensions were set
in accordance with the manufacturer's instructions. After
some length adjustments, good S.W.r. was obtained on 40
and 160. On 80 the S.W.r. had a minimum at 3.5 MHz. Since
I am a phone man, I tried to raise this frequency by short­
ening the lengths between the traps and the loading coils.
Shortening them from the original six feet by as little as
one foot produced absolutely no effect on 801 Stymied, I
contacted the manufacturer, who suggested that the in­
ductance of the loading coil (147 pH) was too low to pro­
vide enough reactance (3510 ohms at 3.8 MHz) to give
choking action. If this was so, where did the 3.5 MHz
resonance come from? Possibly it was second harmonic
resonance of the 160 resonance. This will be a high im­
pedance one. I use about 60 feet of foam AG·8 to feed
the antenna, which is about right for a V4 wave Q section.
This may have transformed the high impedance to a low
one, and hence given a good S.W.r. at the low end of the
band. However, changing the length of the feed line had
no effect on the S.W.r.

In any event, I considered these results unsatisfactory.
The only thing r could think of was to turn the loading
coils into traps by adding capacrtcrs across them. But
where to get high voltage capacitors? Then I remembered
the trick of using coax to do the job!. Checking the voltage
ratings of coax'. I found that solid dielectric has a much
higher breakdown voltage than foam. r used about 4¥2
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inches of solid dielectric RG-58 across each loading coil,
which will be resonant at about 3,8 MHz. I now got a
double resonance effect on 80, one at 3.5 M~z, the other
at 3.9 MHz. What was this caused by? Anyway, applying
2 kw PEP blew out the coax capacitors.

Clearly, solid dielectric RG-8 or RG-11 was what was
called for. (Never end a sentence with a preposition? In
the words of Churchill-"This is a rule up with which I
shall not put. ") As expected, the local Radio Shack store
did not have solid dielectric coax, but they di rected me to
a CB store, that fortuitously had some in RG· 11. When J

told the salesman , needed about two feet, he asked for
what? I replied for a multiband trap dipole. He had no
idea of what I was talk ing about, but graciously gave it
to me free.

Before beginning the reconstruction, I decided to read
in more detail about traps. One article- pointed out that
the traps should be resonant slightly lower than the lower
band edge to give the broadest sw.r. curve within it. An­
other good reason would be that power is never applied
to the trap at its exact resonance, thus reducing the volt­
age that the capacitor must handle. With these considera­
tions in mind, a capacitor as shown in fig. 2 was built. At
the left end, where the inner conductor will be attached
'to one end of the loading coil, be sure to trim the outer
braid off and tape around it. At the right end, where the
braid will be connected to the other end of the loading
coil, be sure to trim off and tape up the inner conductor.
These steps will prevent any corona discharge problems.
If RG-8 is used, remember it should be solid dielectric, the
length shown as nine inches should be about six inches.
With these lengths, the resonant frequency will be a little
below 3.4 MHz.

Fig. 3 shows the final antenna. Except for the dimen­
sions, and the addition of the coax capacitors in parallel

3' 3'
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Fig . 3- The final antenna.
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100 200 300

KHz in tram lower band edge

Fig. 4- S.w.r. vs. kHz in from the lo wer edge of the band
for 160. 80 and 40 meters .

with the loading coils, it is similar 10 the original antenna.
Although not shown in the drawing, it is actually somewhat
in the form of an inverted V. This might have a slight effect
on your lengths if you put up a straight dipole or an in­
verted V with an acute angle .

Fig. 4 shows the S.W.r. on the three banes. Forty is com­
pletely covered with an s.w.r. of under 1,5. Eighty has the
most interes ting curve , It can be seen that the double
resonance effect is still present. There still is a low S.W.r.
at 3.5 MHz and a perfect match at 3,9 MHz. Thus, by
making use of this effect, this band is also covered with
an s.w.r. of less than 1.5:1. If desired, the eighty meter
three foot sect ions can be lengthened to four feet to elim­
inate the peak in the s.w.r. curve. If you find it necessary
to adjust this antenna, always start with the 40 meter inner­
most sections first, then go to the 80 meter sections, and
finally to the endmost 160 meter sections. As expected for
a short antenna, the curve for 160 is very sharp. The mini­
mum is at 1825 kHz, the "OX window" for the band. How­
ever, the first 75 kHz of the band is covered with an s.w.r.
of less than 2:1 .

In summary, for a total length of about 104 feet (includ­
ing traps) a single wire antenna for 40, 80, and 160 was
achieved with good s.w.r. It shoul d be a good antenna for
anyone with a rig that covers 160 through 10 meters and
who already has a tr ibander for 10, 15, and 20. •
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• Ad van ce Re gi str ati o n mu st be re cei ved by
on or before December 22 , 1977 ,

• Entertainment in Hotel Sahara's Congo Room has
not been selected at press time.

• Advance Registrat ion $14.00 per person ; with

Hotel Sahara Lat e Show and two drinks $28.00

per person or with Hotel Sa ha ra Congo Di nner

Show (entree Cornish Hen), no drinks $35 .00

per person. Tax and Gratuity included.

"/OU GEi
RIGHT

UP HERE!

The NATION'S ANNUAL LAS VEGAS PRESTIGE CONVENTION

HOTEL SAHARA'S CONVENTION SPACE CENTER

January 5-8, 1978

• ~ Registration includes: registrat ion
tickets, admission to technical sess ions, Friday

cocktail party hosted by TRI ·EX Tower Corp.;
Satu rday cocktail party hosted by Ham Radio

Magazine; Hotel Sahara Buffet Brunch on Sun­

day, Tax and Gratuity.

• Hotel Saha ra room rate for~ registered
delegates $22.00 per night plus room tax, single

or double occupancy.

• Hotel Sahara room reservat ion request card will
be sent only to (lDI,I; registered delegates
and exhibitors only until December 22, 1977.

Send your check or money order to IlIDiIFI , P. O. Box 945, Boulder City, NV 89005



A MESSAGE FROM THE PUBLISHER
ARRL Threatened With 50,000,000 Lawsuit

For the past few months we've publ ished comments on
the Amer ican Radio Relay league and some of their act ivi­
t ies which we have felt to be detr imental to rad io amateurs.
In reply to our comments League staff members have accus­
ed us of making accusations by inuendo, rather than with
fact s. Frankly, I don 't agree.

But now, it seems, the League has go ne com pletely off
the deep end with a new d ictato rial policy ; th ey are, indeed,
being th rea te ned by a $50 m illion dolla r lawsuit by the Corn­
munica tions Attorney Service.

As soo n as I learned about th is organiza t ion and the news
release t ha t t hey've sent out to th e press, I began di gging to
find out more about th em. The atto rneys I've spoke n to
about CAS te ll me that th ey're a highly reputable group
whose founder, Richard B. Cooper is both knowledgeable
and active in ama teur radio affairs. Mr. Cooper is an attorney
himself, as we ll as being an active amateur and CBer.

Published be low is Mr. Cooper's press release about his
potential suit against the League, together with the text of
the League notice to the ind ust ry on their statement of
eth ics pol icy. After reading both documents I tend to feel
th at the Communicat ions Attorney Service states a pretty
strong case . Whether it will ever get to court or not is yet to
be seen.

In any event, you might want to check with your own
lawyer to learn how you personally might be affected if the
League in fact gets sued and loses. Will you, as a League
member, be liable for a part of the damages? Wi ll the League
have to spend tens of thousands of dollars defend ing the ac­
t ion? Such dollars would, of necessity, come from ARR L's
legal budget. Is the League stoopi ng to a fo rm of McCarthy­
ism in its atte mpt to d ictat e mar keting po licy to an en t ire in­
dustry? If so, do yo u want to be a part of tho se tact ics? Can
the League, in affect, make law where even the FCC has fear­
ed to t read? Do you wa nt to be to ld what yo u can or can't
buy in the years ahead? After a ll , if the pract ice becomes ac­
cepted , perhaps the next step might be a decision that only
extra class ama te urs may buy kilowatt am plifiers. Who
knows what jim-dandies the League's bri lliant staff has in
store for us?

And then reme mber this : if the League' s policy does, in
fact, go into affect, OST should naturally voluntarily discon­
t inue its classif ied advertising section . After all, we can't have
non-amateurs being exposed to even used amateur equipment
that might be used illegally.

The League perports to be a true democratic organizat ion .
If that 's t rue, I suspect that an outraged group of intelligent
amateurs will make the ir feelings known to their directors in
short order. Le t' s see just how well Democracy rea lly works
in Newington.

The League act ion , in my opin ion, is a severe infringe­
ment on the rights of compan ies do ing business within the
amateur radio market place. Several lawye rs have told me
that in the ir opinion, this action not only violates Federal
Trade Commission laws, but also vio lates some const it utiona l
rights. Fo r those reasons I have personally requested an inves.
tigat ion by the FTC into the matter . T he amateur service is
one area of the indust ry th at has been growing well, and I

hate to see a power grab, by a magazine publisher, do any­
thing to destroy or weaken that market.

Richard A. Cowan, WA 2LRO

The Amer ican Rad io Relay League Passes Law

For years now, the Federal Communications Comm ission
has tried to devise a means of gaining co ntrol of who may
pu rchase a two- way com munications radio, via point of sales
or point of manufacture laws. But , the Const itution Of The
United States stood in the way . In fact , the very concept was
so illegal that the Commission did not even dare try to ho ld
hearings on it. The general idea being to prevent CBers
from owning amateur type rad io equipment.

The 240,000 amateurs in the United States are in a panic,
deathly afraid that the CBer will somehow organ ize and take
the amateur bands away from them. It is, of course felt that
if the CBer has amateur type gear , he is ready to move right
in. T he Federal Communicat ions Commission, be ing largely
composed of amateur rad io operators, is highly mot ivated to
place top priority on th is matter . Fort unate ly, the Com­
mission has been hamstrung by the law in implement ing
the ir desires.

On September 14, 1977 , the illicit affair between the
amateur rad io operators at large (represen ted by the ARRL)
and the ama te urs of the Federal Com mun ications Com­
mission bore an illegitimate offspri ng . .. The ARR L CODE
OF ETHICS. Under the guise of a Code of Et hics, the ARRL
created law ; orde ri ng all rad io manufacturers, jobbe rs,
deal ers and d ist ri butors to refuse to sell amateur rad io gear
to anyo ne who could not produce a radio amateu rs license
issued by the Federal Communications Commission. Since
the Bible of the radio industry is the trad e publ ication
"OST" magazine, published by the ARR L, the means o f
enforcing the new law was at hand . Their means of enforce­
ment is through deny ing advert ising space to anyone who
will not comply! To be doubly sure of enforcement, there
will be a published blackl ist of vendors who refuse to com­
ply. This is precise ly what is go ing on. This is the way law is
made?

The concept tha t a pr ivate o rganizat ion can create law
where none ex ists, enfo rce it against 14,000,000 people
in the United States, when ; Congress cannot legislate such
law, nor can regu latory agencies enforce it, because th e Con­
sti tution Of The United States proh ibits it, is a dar ing one at
the very least.

I have exam ined th is concept as an attorney and d iscussed
it with off icials of the Federal T rade Com mission , the Justice
Department, The Federal Communications Commission
and severa l other law firms specializing in this type law ; from
this I have drawn the fo llowing conclusions:
1) That this actio n vio lates the anti -t rust laws in that it is
a restraint o f t rade.
2) Tha t is fa lls we ll within the decept ive practices of the
FCC.
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A fas t, comfortable NYE VIKING Super Squeeze Key with extra-long , form-fitting molded
paddles and gold plated silver contacts, co mbined with a reliable Curtis 9043 keyer
chip. ..giving you tireless, accurate sending !

Either inte rna l 9V DC, or 115V AC.. .to key either negative or pos itive-keyed transmitter
up to 200 ma at 250 volts !A NYE VIKING 404 audio oscillator and speaker for monitoring
and practicing . Flip a switch and use the "d ash" paddle for tuning , or to s imulate
ofd-tasbloned bug keying ! Dimensions: 13 em x 6 em x 19 ern. Weight, 1.2 Kg .

At your favorite dealer's, or
WM. M. NYE COMPANY. INC.
1614 - 130th Ave. N.E. , Bellevue, WA 98005· (206) 454-4524

It's NEW!
It's from NYE!

NVE VIKING
IAMBIC KEVER

Right or left handed, you're always "right on"
for faster, surer sending! Here's a whole brand
new "kit of tools" in o ne co mpact. handsome,
black cabinet!

$98.00
(Less battery,
W/AC supply)

SSK-l key only)
$23.95

3) That it is a blatant violation of the Fourteenth Amend­
ment to the Constitution of the United States.
4) That it must also be considered a violation of the First
Amend ment to the United States Constitut ion.
Sl That any vendor sig ning such agreement (Code Of Ethics)
must be conside red as an accesso ry after the tact, in any or
all of the above violations.
6) T hat where the vendor has a city business license and
opens his doors to serve the public; he must serve all the pub­
tic, or none of the public. Anyth ing less and the city must
void his license to operate.

The amateur license is but an upgraded version of the
Citizen Band license. Does the ARR L believe that with the
issuance of an amateur license on is somehow also issued a ,
different and superior Amer ican Citizenship? Thus, maklnq
the amateu r exempt from the Constitutional proh ibit ions of
the other American peopl e.

The Communications Attorney Service is, to our know­
ledge, the on ly subscription Attorney in the United States .
We specia lize in regulatory Ageny Pract ice. Anyone in the
count ry connected with citiz en band, amateu r or commercial
rad io , be it by ho bby, occu pation, sales or service, may
retain our services by the yea r by simply purchasing a $25.00
annual subscription. As of this date we have over 70,000
subscribers and our subscriber list is doubling every 90 days .
We are the fas tes t growing service in Amer ica today, and
predict that within 18 months we will captu re 25% of the
known market of 14,000,000. We defend our subsc ribe rs
against any radio or ientated charge, be it City, County, State,
Federa l or private party suit.

After carefu lly exam ing the AR RL action, we have
not ified the parties invo lved that; we will fi le an act ion seek -

ing $SO,OOO,OOO in damages on the behal f of ou r subscribers
shou ld they persi st in this course. Further , shou ld the Fed­
eral agencies named fai l to do their respect ive duties in this
matter, we will name them as co-defendants in this action .

Afterthought

It is notable that the FCC, to lay the groundwork for the
AR R L, is asking the CBer who seeks his novice license,what
type of equi pment they operate. Then, the minute that he
passes the exam for novice, the FCC lays in wait and
usually witho ut even inspecting the equi pmen t, cites the man
for using the amateur equipment on the CB band . It is
commonly found that the person studying for a license will
buy an amateur t ransceiver, so he can monitor the code on
the amateur bands. Now, the ARRL .by its action, would
compel him to pu rchase a receiver which he would then have
to sell, at a loss, when he received his license, in order to buy
a transcei ver. A mother or son cou ld not buy dad a radio for
Christmas. First step, proscribe purchase, then owne rship.

It is interesting to note that this is exactly the formu la
foll owed by Ado lph Hitler in 1934, followed almost im­
mediately by co nfiscation of all short wave radio equipment.
Su rely the Amer ican pu blic will not stand for this.

T he Com munications Attorney Service stays in close
touch with the United States Sena te , The House Of Hep­
resentatives, The Senate Sub-Com mi ttee on Communica­
t ions, The FCC hearings and court decisions and Local and
State Court decisions, which migh t affect our subscribers. We
are wi lling to place $ 1,000,000 in the legal chest to prevent
the AR RL from making and enforcing law in the radio
in du st ry.
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CQ Reviews:
The Kenwood TR-2200A
2 Meter Portable Transceiver

BY HUGH R. PAUL', W6POK

K enwood's latest offering to those desiring a 2 meter
portable unit is the TA-2200A. While the package design
is ' almost identical to earlier mode ls. the innards have
been modified for greatly improved receiver performance
and increased power output.

Those of you not familia r with the earlier units should
note that the TA·2200A is not a hand held . Measuring
2J1H high, 5~'" wide, 7)/;" deep and weighing 3.5
pounds, it is more on the order of a small mobile unit.
While I use mine primarily in the car, I do fi~d it very
convenien t to be able to clip on the web type shoulder
strap, pull up the telescopic antenna and operate portable
with the buill-in Nl-Oad battery supply. ' The Ni-Caos wilt
power the unit for an average full day of operating. A
charger is built into the TA-2200A, but is not heavy enough
to function as an a.c. supply. The receiver may be on
during the charging process, but this will greatly extend
time required to achieve a full charge.

The transceiver is crystal controlled with provisions for
up to twelve channels . Kenwood supplies crystals for six
channels, two simplex and four repeater. The repeater

"291 Macalester Drive, Walnut, Cali forn ia 91789

frequencies are 146.34/94, 146.16/76, 146.22/82 and
146.28/88 MHz. Accessory items that are included with
the TR· 2200A are a.c. line cord, d.c. line cord and carry­
ing case with stra p. A quick disconnect mobile mount is
available at extra cost.

New operating features include a channel indicator lamp
that may be turned off to conserve battery power. On/off is
by means of a push type switch. Another push type switch
selects either a high power (2 watt) or low power (.4 watt)
transmitter output level. On the rear of the transceiver is a
jack for powering an external speaker, which when in use
mutes the buil t-in speaker. A nine pin socket provi des for
metering of the ratio detector and relay control of an ex­
ternal power ampli fier.

Features retained from earlier models include the ex­
ternal antenna socket, which accepts a standard PL259
connector and the combination S meter that also indicates
the state of charge on the buill-in Nt-Cad batteries. External
squelch control is provided and squelch sensitivity is ad­
justable interna lly.

The receiver section is still dual conversion with a 10.7
MHz first Lt. and a 455 kHz second Lt. Sensitivity and cross
modulation cha racteristics have been improved through the

. '
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KEYER SYSTEM

KENGORE CORP, Dept.Q
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The . InO$t _complete directory of Am ateur
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new 1978 Ed it ion includM specifications,
pictures, and pr ices of t ra nsceivers, trans­
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transverters. antennas, tuners, towers.
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• Automalic repeal mode 8djustab1e from 0 10
2miDul8:8

• Individual ffiOSlallB. auto repeat. and endor
lIl8SS8llelamp indicalon

• Silent output for ,rid block and cathode
keyedcircuils

• FulllAMBICoper8tion with DOT and DASH
memories

• Optional nmlOle control available
• Built-in monitor/apeaker with wlumecon·

'rol
• Mode switch al low! normal operate,local

andtune
• 115 VAC ~/60 Hz or 6 to 16 VOC 6 walls

(220 VAC 5O/60 !lz opt ional availablo)
• Siz8 4·11/ 16" H x 7·13( 16" W x 0.9 / 16" D
• Weigh t 21bB.

•

'" • •",-.
••• •

REDI-KILOWATT A ~
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FEATUIlES
• Deeigned for coot8llts or daily QSO'.
• Programmable e. lul as you may eend
• Speed adjWltabie from 2 10 50 WPM
• Full er allll fe ature (4I18COods) or ",cor d over

oldmesaage
• Six 512 BIt (25 charecte r) mB!IlIB88l1, I.e., CQ

CQ OX CQ DX DE W3HXK W3HXK

DEALER INQUIRIES INVITED
100% MANUFACTURED IN U.S.A.

AlI80lid-stale repro,rammeblll memory kaye.
with!lix Z5charlJCler (512 bitj"MOS" memo
cries with adjustable auto-repeal mode. Full
IAMBICkllyel' with triggered clock DOT.
DASH ME.\10RlESoperales from 2 to 5OWPM.
Silenl grid-block and cathode keyed output.
Built-in monitor snd speaker.

GENERAL INFORMATION

'199

use of a 3SK41 dual gate MOSFET as an r.f. amplifier and
the addition of a two section band pass filter before and
after the r.1. amplifier stage. Sensitivity measured .2 micro­
volts for 20 db of quieting Selectivity is determined by a
2 pole monolithic filter in the 10.7 MHz i.f. and a multi­
section crystal filter in the 455 kHz i.l. Selectivity measured
about the same as the earlier models, 19 kHz at the -6 db
point and 30 kHz at the -60 db po int.

Audio output is rated by the manufac turer at .7 watt at
10% distortion. Tests indicated this was a conservative
figure. Actually close to 1 watt was obtained at 10% dis­
tortion. Power is adequate for driving an external speaker
for mobile use. The built-in speaker is fine for fixed or

Spectrum Analyzer display of TR-2200A transmitter. Ana­
lyzer adjusted for 500 kHz per division. To tal bandwidth

displayed, 5 MHz.

36 • CQ • J(lnU(lry, 19 7 8

portable operation, but not for mobile use at high ambient
noise levels.

The transmitter section is almost identical in design to
earlier models. The final transistor has been changed to a
2SG1169 for greater power output and a new low pass filter
has improved the attenuation of the second harmonic. As
you can see from the spectrum analyzer picture, the trans­
mitter is very clean. The second harmonic measured 69 db
down and all other spurious greater than 70 db down.
Transmitter power out measured 2.2 walls when the unit
was powered from fUlly charged Ni-Cads. in the low power
position, power was just over .4 walls out. Power was ade­
quate for repeater ooeranon throughout the los Angeles
basin. When operating mobile, with the transceiver powered
from the car battery. it was necessary to install a hash filter
between the battery and the transceiver in order to achieve
noise free reception on some of the more distant repeaters.
A simple circuit using two chokes and two capacitors is
provided in the instruction book. The operator's manual is
fairly complete except no alignment procedure is given.
Trimmer capacitors are provided tor the transmitter crystals
but not for the receiver crystals. This does not present a
problem as long as you are careful to purchase receiver
crystals that meet the manufacturer's tolerances.

While the TR-2200A is not a hand held nor a high power
mobile unit it is a good compromise in design for all
around use. I have an earlier model that was marketed
under another well known name that has traveled many a
mile in my briefcase. Jt has never failed to give good per­
formance and a great deal of operating pleasure. The
design Improvements in the TR-2200A coupled with the
number of crystals included with the umt make it an espe­
cially good buy. For more information contact Trio-Ken­
wood Communications, Inc.• 1111 West Walnut, Compton,
California, 90220. •





Ama'eur radio leads 'he race. Read abou'
'he now famous N.Y. Mara,hon and 'he impor'an' par'
played by ama'eur radio.

A MARATHON HEARD,
NOT RUN

by STEPHEN MENDELSOHN, ·WA2DHF

Itis October 23.1977 and In New York City long distance
runners everywhere are beginning to do the stretching
exercises that will get them in shape for the ultimate race,
the Marathon. A marathon is a 26 mile, 385 yard endur­
ance event designed to separate the fit from us mere
mortals. For the 1977 Marathon the New York Road run­
ners Club, an AAU sponsoring group, had gathered the
best field since the olympics. Gold medal holder Lasse
Viren from Finland would be there, Hill and Stewart from
Great Britain would be there. Bill Rogers, last years win­
ner, and Frank Shorter would be there, as would a few
of their friends. 5000 to be exact. It was 10 be the largest
marathon in the history of American track. But even as
these notables were suiting up another call was going out
to start its own mini-marathon. The amateurs of the tri­
stale area were rising, putting rigs in cars, taking bandl­
talkies out of their chargers, and getting ready to start con­
strucuon on the largest non-emergency communications
network ever assembled.

Everyone knows of the line job amateurs do during
emergency conditions, and how for a local parade a club
will tum out ten to fifty members Of so, but this monster
would require over 200 amateurs before it was over. For
such a net to exist some ground work had to be done.
Lets set the clock back to February, 1977.

The New York chapter of the Road Runners Club is
starti1g to realize that the number of entrants for the 1977
event will top Boston's 2800. Pre-registration numbers
already far exceed the 1976 New York Marathon. Club
president Fred Lebow calls his executive council together
for an idea session on how to coordinate the growing race.
Club member Len Duey, K2KRI, mentions how effective
the group of 45 amateurs were in the 1976 race for co­
ordination of the course, and suggests that they might be
called on again for more public service. Lebow asks Duey
to find out if the Tri-State Amateur Repeater Council, a
group representing over 75 repeater systems, would once
again consider taking on the task. Len, aware of the ability
of 2 meter f.m. to provide clear and aRM free communi.
cations over such a long area as the course would be,
meets with Council president Dave Minott, WA2EXP. Dave
sees this as another positive way for amateur radio to
meet community needs, and at an Executive board meeting
recommends that the Council take this project on.

Steve Mendelsohn, WA2DHF, is delegated to be the
TSARC/RRC nason. and the Council area coordinators
volunteer to supply man power from their areas. A meet­
ing of the full Council makes the idea a unanimous one
with everyone agreeing that this will be the "Big Event"
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for the year. With TSAAC representing over 10,000 ama­
teurs on f.m. in the New York, New Jersey, and Con­
necticut area manpower should be no problem. Council
coordinators started making presentations to the clubs
within their area. New Jersey finds Pete Glenn, WB2YGT,
and Gary Kantor, WA2BAU, roaming through the state
attending civil defense meetings, and club meetings, and
taking a ttstenmq-on-tbe-air-everv-rnmute altitude. West­
chester, and Connecticut find Paul Vydareny, WB2VUK,
and Sian Rothman, WA2NRV, visiting their areas. making
presentations, and with the help of Williard Smith, K2CFX,
making sure everyone knows about the race in their area.
Long Island finds Bob Grace, WB2MIY, wandering around
talking to whomever will listen. A club that does lots of
listening when public service is mentioned is L1MARC.
The Long Island Mobile Amateur Radio Club, with Op Sail
experience under their belts, and over 500 members, made
time available for Bob 10 make presentations, and ulti­
mately supplied over 75 operators for the Big Event. For
the mid-Manhattan area Council president Dave, WA2EXP.
and Allen Singer, N2KW, talked the marathon up on the
air , went to club meelings, and with the help of Norm,
WB2IPQ, the ever listening monitor of WR2ACD, were able
to fill in the center of the course,

A word about the course itself. Most marathons go
through several communities, or cities. This race was to
go through all five boroughs of New York City . This would
mean closing the vital arteries that feed the city including
5 bridges, and over 300 streetcrossmqs. The race would
start in the toll plaza of the Verrazano Narrows bridge,
judged the only place that could hold over 5000 runners,
go across the bridge into Brooklyn, run through such fam­
ous areas as Flatbush Avenue, and Bedford Stuyvesant,
cross the Pulaski bridge into Queens, run through Long
Island Cily, across the Queensborough bridge (59th street
bridge) and down onto First Avenue in Manhattan. First
a side comment about the 59th street bridge. In 1976 the
runners had complained about the grating that made up
the bridge. RRC president Lebow found that a local carpet
company was willing 10 do something about the problem.
Have you ever seen a carpet 3 yards wide. and ONE MILE
long? I guess there are not many times in one's life that
you can call a carpet company, and say, "can you give
me a wall 10 wall carpeting estimate for my bridge?" After
the race the carpet was reportedly going to Texas for the
hallway in an oumans home. A three mile stretch up first
avenue through the swinging sixties. and seventies, and up
into Harlem, and the south Bronx, via the Willis Avenue
bridge was next on the agenda, Through the south Bronx.
and back to Manhallan via the Madison Avenue bridge was



next. To perform that minor trick required the Coast Guard
to put out a notice to mariners that the bridges would not
open, causing the rescheduling 01 fourteen Ships. Mannat­
Ian would find the runners wind ing down glamorous Fifth
Avenue. At the north end of Central Park they would enter
and stay in the park until 57th street when the runners
would exit on to Central Park Drive South. The extt point
would be just opposite the Plaza hOtel. It should be noted
here that the course was designed to let as many as pos­
sible view the race. At Columbus Circle the runners would
again enter the park ending the race at the Tavern on the
Green restaurant. All we had to do was to provide opera­
tors for alt 26 mile points, starting line network, finish line
network, escort services for the busses that would take
the runners from the West Side YMCA to the starting line,
aU 27 busses, provide manpower for the pace car, 3 press
trucks, communications for the medical teams on the
course at the " watering stations' where the runners pick-up
special beverage that has electrolyte in it, help dispatch
ambulances, and even provide an operator in the helicopter
that the VIPs would use to view the race.

A check of the course showed that the optimum reo
peaters in the area would be WR2ACH on Staten Island,
WR2ACD, the repeater in the Chrysler Building that cove red
Manhattan and Queens like a glove, and WR2AFE, located
within blocks 01 the finish line. Respectively the N.Y.
County Repealer Association, Metropolitan Repeater Assn.
and Manhattan Radio clubs agreed to donate their ma­
chines, for which the Counci l added its thanks. Bi-weekly
meetings of the coordinators showed that there would be
enough operators to perform the assigned tasks. Network
subsets were drawn up. Each mile would have a synthe­
sized mobile with a HT operator along in case of trouble.
5 mile and water station points would have an additional
HT operator which would allow the HTs to operate together
and the mobile to relay information into the main network.
The finish line developed a need for operators in the Com­
mand trailer (3) the Police operations trailer, the computer
trailer, scorers trailer, two medical areas, press area, two
stations in the Road Runners Club offices, a special two
man network working on the press scaffold thai would
be erected to allow some control over the chutes that the
runners would be led into, and a logger position . It was
requested that the first priority of communications be for
medical emergencies, second priority to having each mile
point report tne first three runners, and third priority to
having the 5 mile point, and each subsequent 5 mile
point give the first ten runners. The purpose of giving run­
ner numbers was to let the press and pubtlc know who
was leading. This led to a request that the mobile operators
have an external speaker on the rig for the day. This
would focus public attention on amateur radio, as no one
would have such information as soon as we would.

People were recruited , plans made, and on Sunday,
October 23rd at 4 a.m. the network started to form.

The New Jersey group had agreed to arrive at 6 a.m. to
begin following busses. WA2DHF, and WB2YGT were first
on the scene followed by N2KW. As Steve would be in the
pace car with race director l ebow, Pete, and Allen set up
in the office, and proceeded to talk people in. Busses
came and went trailed by amateur radio cars. People were
directed around the Y by amateurs . At Staten Island the
starting line network was being formed. Traffic control was
aided at the staging area in Fort Wadsworth by Bill, WA2­
RXQ, Andy, WB2FXN, and Lee, WB2CUW. To make use
of the press facility, and let the press know who was pro­
viding communications Stan, K2SJO, ARRL Hudson division
director was detailed to stand by in the press area and
give them a hand. When the race was about ready to stage
to the starting line a cry from Andy " were being invaded"

~
•

alerted us to the fact thai some ntteen hundred runners
had started for the start line a bit early, and bridge traffic
had not been stopped yet. Quick action by the police
rounded up the runners, and the race proceeded to the
starting line when art were ready.

Most races start with the starter looking at his watch.
Not this one. The starter was Alan, KL7HIR, a runner re­
cently relocated to New York, so with the help of Roy,
W2CF, we used WIN piped over WR2ACH. AI t o:31 a.m..
just one minute later than planned, I was sitting in the pace
car when Alan fired the West Point cannon, brought in to
help as a gun could not be heard over the roar of the 11
press helicopters, and all I could see from the pace car
was 5000 people runnmg at me. I think it was the fastest
takeoff of a car I have ever seen. It is quite a feeling to
have 5000 people come running at you. Over the bridge
we went with lee, and Stan in the press bus, Phil, WA2­
BMC, Bob, WA2KHR. and Art, WB21RA, in open press
trucks, and I all on 52 for vehicle cont rol. Contact was
made with the finish line, and I was surprised to find that
some rearranging had been done, and net control was
in the hands of Pam Peterson, a close associate of Dave,
WA2EXP. Pam is not an amateur yet, but is stUdying, hav­
ing just galien her first class commercial license. Pam was
checking in stations, reassigning people to cover half mile
points (by this time we had more than enough to cover
primary areas), and generally keeping things flowing. As
we passed Andy WB2DWP, at the first mile point on the
bridge the reports started to flow in to net control. All
through Brooklyn the sight seen by the runners was of
cars with yellow amateur radio signs, or amateurs with HTs
standing on Ihe side cheering them on. Bill Rogers, eventu­
al winner of the race, was later to remark, " thai he wasn't
sure if there were more runners, or amateurs." Through
Brooklyn we went waving at Bruce, WB2CUN, standing
alone on the roa dway with his amateur radio sign. Past
Phil, K2110, president of lIMAAC, with the lIMARC ban­
ner at a fire house. through Bedford Avenue with its mutt­
ethnic flavor, and WA2APJ, Jay, herping to set up a water
station, and coord inating his own net on 52, and 147.51.
The ra ce now swung onto the Pulaski bridge and there at
the halfway point sat Mill, WB2DYO with Harry, W2NIP,
smili ng and waving. All the while the people stationed at
the mile points were keeping information flowing to Pam
at net control in Central Park. Race director l ebow, while
trying to keep police lead cars, press trucks and busses,
and scooters away from the runners (they lay down a
smoke screen of carbon diox ide), was thus able to keep
in touch with all elements of the race no mailer where on
the course he was.

Through Queens and the wide open areas with the
crowds only 5 deep, and the smiling faces of Sal, WA2­
SXW, and Harvey, K2CJP, waving us on with HTs in their
hands. lIMARC, and the group from Manhattan had the
chore of manning the 59th street bridge (no cars allowed)
so they took turns and stuntled men on and off the bridge
from both sides. A special thanks to those hardy indi ­
viduals. On to First Avenue. The crown was just a sea of
humanity. The police say ten to fifteen deep from 67th
street to well over 11 0th street in Harlem. Crowd conrol,
and a sip of juice courtesy of Ric, K2WR, and Ray, K2AWQ.
A request to let the police know when the race was com­
ing by Randy, WA20MT, was accompanied by a request
for the formula for the ERG refresher by Dave, WA2AII.
By now medical traffic was starting to be seen with re­
quests for ambulances, and calls for medics being heard
more frequently. A medical priority network was estab­
lished on WR2AFE with Harvey, K2CJP, holding down the
ncs spot. Relays to the medical corps was performed at

(Continued on page 75)
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for a lew dollars and a lew hours 01 your 'ime you
can add an ex'ra rig '0 your s'ation. If's also
an easy way '0 'ry ou' 2 me'er I.m.

Improved Selectivity For
The Regency HR-2

Transceiver
BY JAMES E. ARCONATI·, KOFBJ

T he Regency Ha-sertes of transceivers has always
been a good value. Recently, a number of the early ver­
sions (HR-2, early HR-2A) of these radios have been ap­
pearing at bamtests and auctions at "too good 10 pass
up" prices. Six channels, ten to twelve watts out, good
receiver sensitivity and small size were enough to con­
vince me to purchase one for OUf other family car.

When these radios were manufactured in 1970 or so,
selectivity wasn' t much of a problem. Even the bigger
cities had maybe two active repealers and they were
spaced far enough apart that the single ceramic filter in
the 455 kHz Lt. was more than adequate to provide the
selectivity.

Times have changed and now any area large enough
to be called a city has several repealers and many active
direct frequencies, Some are on spli t (a nd even split-split)
channels. So one of my first projects was to determine a
way to improve the selectivity of the HR-2. In discussing
the problem on one of the more popular local repeaters, I

°12190 Lake Placid Drive, Creve Coeur, MO 63141

Foil side of the Regency HR-2.
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discovered that there are a number of methods available
to improve the HR-2, The following is sort of a composite
of the easier and cheaper methods. In fact. if you know
which end of a soldering iron to hold, you can complete
this $15.00 improvement in about an hour.

The HR-2 and some early versions of the HR-2A were
equipped with a Murata CFp·455A fil ter to provide all of
the i.f. selectivi ty. Changing this filler to a Murata Model
CFR-455D is the simplest way to increase the selectivity
without causing other problems. The CFA-4550 filler is
available from Murata Corporation of America, 2 West­
chester Plaza. Elmsford. NY 10523. for $14.30 each. The
CFR-4550 util izes 11 ceramic resonators and has a 60db
bandwidth of ± 20 kHz. The new filter is slightly longer
and narrower than the original.

Remove the radio trom its case and temporarily remove
the speaker. Remove the origin al fi lter, taking care not to
overheat the circuit-board foi l. A de-soldering aid such as

Foil side of the HR-2. This is a close-up view of the area
near the new filte r. Resistors R133 and R134 are

mounted on the fo il side of the board.
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end of L102 opposite C109. (Use existing board holes.)
Add 6.8 K resistors from Ihe input and output of CF-1 to

ground. Install these resistors on the foil side of the
board.

Check the ci rcuit board for shorts or solder splashes
and shake out any wire clippings, etc . Adjust the quadra­
ture coil L1 03 slightly for the cleanest sounding audio .

Thai completes the modification. The mod may change
the squelch action slightly, giving it a smoother sound.
If you' re really desperate for selectivity, try the Murata
CFS-4550 Fit ter ($24.20). Jt's slightly longer than the CFR·
4550 and it has a 70db bandwidth of ±20 kHz. I have
recently learned that Regency will modify the HR-2 10
improve the selectivity for about $40.00. •

Component side of the Regency HR-2. The components
that are changed are labeled.
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Fig. 1-Basic schematic of the Regency HR-2. Only the components that are to be changed are labeled.

" Wik-lt" or "Solder-Stpper" makes the removal quick and
painless. Using the new filter as a guide, drill four holes
in the board. (Only one of the existing holes is reused.)
Insert the filter and solder the four pins and the shield
connection. Note that the "common" connections are on
the same side of the filter as the shield tab.

Change the following components:
CtC7 180 pf to 680 pf
Cl08 470 pf to 180 pf
C109 180 pf to 270 pf
C1 18 .0047 to .015
R110 10K to 47K
R112 1 K 10 4.7 K

Remove the R137 (220 ohm) and C120 combination and
replace wilh a .047 pf capacitor.

Remove R136 (22 K) located on the foil side of the
board.

Add a 250 pf cap from the new filter CF- l output to the

NOTES:

- Drill new holes

.0 ~ Original holes

Fig. 2-Sketch of the circuit board in the area of the
new filter. Note the location of the new holes.

I



Here's an appealing winter project -­
that will find countless
uses around the shack.

An Audio Circuit
Breadboarder'5 Delight

BY JOHN SCHULTZ'. W4FA
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simple and low-cost audio breadboarding /amplifier device.
The unit is just the right size to handle small audio
projects and it can also be used for many audio trouble­
shooting applications.

The photo of the unit shows its simple construction. An
automobile accessory "tachometer" type loudspeaker is
mounted on a 5% X 3 x 2'18 inch chassis (Bud CU21 06 or
similar). Forward of the loudspeaker there are mounted
four Vector plug-in blocks type T66-96. These blocks pro ­
vi de 24 rows of 4 connection points each. The blocks are
spaced so an lC can straddle two of the blocks. The blocks
are available from any dealer handli ng the Vector Elec­
tronics line of "KLIP-Bloks". The block is held to the
chassis by four pins extending from the underside of each
block. The perhaps more readily available Continental
Specialties breadboarding strips can also be used, In that
case only two type O'F-18S strips are needed since these
are dual strips.

Although experimenting with audio circuits is generally
easier than wor king with r.f. circuits, modern audio IC's
have such gain and bandwidth that all sorts of undesired
osci llation can occu r. Therefore. good direct grounding.
especially in a breadboard setup, is necessary. Unlike the
advertising photos. one occasionally sees for plug -in com­
ponent breadboarding strips where resistors and ca-

(Continued on page 75)

Fig. 2-An FET preamplifier with optional bass/treble
tone controls for use with the basic LM380 amplifier

shown in fig . 1.
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NOTE :

Heal sink (groundl pins: 3, 4, 5, 10, 11, 12.

•

The audio circui t breadboard.

E xperimenting with just simple audio or control circuits
can be a great deal of fun. Many audio accessory type
circuits can have an application around one's shack and
then there are just those audio circuits which make funny
noises and impress the non-amateur with the wizard ry of
modern electronics.

Except for the more serious technically minded amateur,
very few amateurs will experiment with audio circuits
using more than three or four active devices - transistors
or IC's. For such an amateur, this article describes a very

*U.S. Consulate, Box L, FPO New York 09544

Fig. 1-The LM380 is an inexpensive audio amplifier in a
14 pin DIP package which can supply up to 2 watts output.
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a monthl y feature by

ADRIAN WEISS, KBEEG

The art of very low power operat ing

Fig. 1- Reader Raymond Hough submits his latest HW-8 modification. If you have a
high impedance Irequency counter you can now add digital readour to the HW-B by

following 'hese simple moas.

My second point might fall flat if
none of you have been hooked on
hobby computers. The new Commodore
computer at $595 promises to change
the picture rapidly, Anyhow, present
compu ter c. w. systems suffer badly
from two things-noise, and non-uni­
form dots, dashes, and space. The
compute r can be programed to pro­
duce just the right size dots, dashes,
and spaces, and can also self-synchro­
nize to the incoming string 01 ones and
zeroes and reject anything that doesn't
conform . In transmitting, one types
into a buffer at any rate one desires,
and the computer cranks out the code
at exactly the speed one has pro­
gramed it to send. It's just ideal for the
C.C.w. scheme. Most of the computer
amateurs have turned to RTTY rather
than c.w. because of the above men­
tioned problems with computer c.w.
Using RnY is like going back 10 a.m.
phone-you have to have a signal on
the air all the time and the linear gets
all hot and bothered."
de . .. W7GHM, Ray Petit, Petit logic
Systems, PO Box 51, Oak Harbor, WA
98277: "I am pleased to announce that
arrangements have been made with
Smith-Root Inc., 1401 4 N.E. Salmon
Creek Ave., Vancouver, WA 98665, to
manufacture the Petit C.C.w. filler. let­
ters of inquiry to me have been for­
warded to Dave Smith, President of
Smith-Root Inc., and he will com­
municate with correspondents directly
when he is ready to take orders for the
Petit Filter. We have longer-range plans
"in the works" to manufacture high­
performance synthesized receivers and
transmitters which will be compatible
with the Petit C.CW. Filler. I look for­
ward to the time when we can OSO on
the air with this state-of-the-art tech­
nique!"
de .. . W1 AM, Art Westneat , 146 Para­
dise Ave., Middletown, RI 02842: "I
am most pleased to see CO enter the
C.CW. area, for it has been an area
of continuing frustration to me, I sub­
scribed to the C.C.w. Newsletter about
two years ago and received a package
of material to page 75:47. After that I
received nothing! (Ed. Note: W6NEY,
Editor of the CCWN, has been incred­
ibly overloaded with professional duties,

Ferrite bead

....._ To red insulited
pin ieck

Shield to ground end
ground to pin jick

that the ideal terminal is a computer
based upon a microprocessor.

Several systems I know about, in­
clUding TV, escape the riggers of high
stab ility by using a synchroni zing
scheme based upon the intelligence
contained in the received signal. In
TV, for example, the horizontal and
vertical oscillators are held on fre­
quency by the sync signals present in
the received signal. In the early days
of TV (pre-WWII) one had great diffi­
culty keeping the picture because of
high stability requirements, but look
how easy lt is today with the sync lock.
Just as a first try, it would seem like
the circuit on page 50 of the July issue
(fig. 9) could be modified to make U6
a phase locked loop type oscillator
which gets pulled +/- about 700 Hz­
1200 Hz by the error signal available
several places in the circuit. The re­
ceived signal thus becomes the source
of the info to cause the filter to track.
The transmitted signal can now wander
a bit (and the receiver also can wander
some) but the system holds together. I
think this is especially important when
we try to use C,CW , on the high orbit
OSCAR in 1980. When a whole new OX
band is available to the entire northern
hemisphere simultaneously with no skip
zone, it is going to take something like
C.CW. to take care of the crowd,

CABLE PREPARAT ION

Ferme'-l

Min~ture

pin jidu

FRONT

,

RG1171

'""'"Shrink lu!le _ ,'.'~~'• Shield not used at this end
X,'"t/"o~'

.... . " 5K wire wound resistor l/BW,
$olde. to 1M! poin, 2~.w

Ferrite bead

Test point 2.
Junctoon 01 R.9

..->d emitter of Q&

•

R.

Wire Irom grounded side 01
key jeck to grounded pin jad<

C.C.W. News
de , .. W6KAG, M. A Mason,S Bridle
lane, Rancho Palos Verdes, CA 90274:
"I have two principal points to make
concerning C.C.w., fi rst, a suggestion
on how to re lieve the high stability
requirement, and second, to suggest

' 83 Suburban Estates, Vermillion, SO
57069

Operating News

T he mailbag is filling up here and
that tells me that it is time again to
turn this column over so tnat readers
can share their experiences, Before
getting to the mail, let me note that I
will be oul of the country lo r about the
first eight months of 1978 while I'm
kicking around various libraries. muse­
ums, beaches. ruins, theaters elc. in
Europe. In all likelihood, either mail will
not reach me at all, or jf II does, at
sporadic and widely separated inter­
vals. As a result, I will probably be
unable to answer questions and the
like until I return. I would very much
like 10 contact European ORPp opera­
tors and perhaps visit them. Let's get
on to the letters. First off, a comment
about C.CW. that perhaps will point
some of you in a helpful direction for
future development of the technique:
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and has turned out new material as
time and availability permits. Corres ­
pondence can be quite a drain on time,
as I well know! Just a word to ask
readers for a bit of understanding­
those of us who develop electronic
gear and write about it, for the most
part, are in this area as a hobby. We
still must earn a living and that takes
most at our time ,' We try our best, but
oftentimes that means that correspon­
dence goes unanswered, sometimes
indefinitely. We apologize lor this, but
circumstances olten dictate what we
can manage to do!) My letters were
unanswered and no progress in C.CW.
could be observed anywhere. I had a
system partially built. and had to put
it aside when there was no evidence
that there would be anyone to OSOI
Your articles on C,C.w. give me re­
newed hope. I hope that in the future,
you will be able to publish a list of the
stations actively engaged in putting
systems togethe r, and working on the
air, so that schedules may be estab­
lished and correspondence may be
initiated. I hope further that you will
give advice as to where printed circuit
boards for C.CW, systems components
may be found. Again, many thanks for
your most informative articles on C.CW.
in the June and Ju ly issues, C,C W.
should be a great new area for ama­
teur radio, and I wou ld like to earn the
first C.CW. WAS!"

It appears that the C,CW articles
have had some impact. This writer in­
tends 10 give full coverage to any
future C.C.W. developments, and this
column is open to any submissions of
informat ion, questions, and the like.
C.CW. dese rves a public fo rum at this
stage of the development of the tech­
nique, and CO, as always, is first on
the spot with space and publicity for
" minority" areas of amateur radio. So,
keep this writer posted on your pro­
gress with construction, testing, align ­
ment, and operation of the C,CW.
components. P.c . board designs, circuit
improvements, hints & kinks, are all
welcome, and will be edited from
scribb led notes, etc.

A very good indication that C,CW.
is going to become an on-the-air reali ty
is the fact that W7GHM received about
20 requests for C.C.w. filter kits/boards
by mid-August! Now that Smith-Root
Inc. will be manufacturing the Petit
Filter , and perhaps other components
of a system, C.C.w. can become prac­
tical for most amateurs. Give it some
thought! And when you do beg in work,
share your results with other C.C.W.
experimenters thru this column.

Wyoming 160m QRPp
de ... W7TO, Dave Haroacker. 1745
S. Thurmond, Sheridan, WYO 82801:
" As the ORPp Editor of CO, you might

be interested in noting in your column
that I am going to attempt 160 meter
WAS ORPp in the 1977-78 winte r sea­
son. I will be transmitting on 1995 kHz
With "CO OSX 1R8." I will listen for
responses both on 1995 kHz and the
low end of 160 (1800-1805 kHz} I'm
not quite sure what input power I will
use, but in the past I've been able to
work to Wl-2-3-4 with ten walls, so I
might be able to hack it with live watts.
(Ed. Note: the ORPp level is limited to
either 10 walls inpuf, or live watts out­
put.) My antenna is enough to make
one cry. It is a 27 ft. high end-fed ran­
dom wire with a 54 fl. fla t-top. It uses
400 sq. tt. of chicken wire lor a ground
screen, and a few 70 ft. radia ls. How­
ever , this was good enough to wo rk
WAS on 160 in two seasons with a bit
under 100 watts input. The ORPp trans­
mitter IS crystal controlled only. I'd
like to hear from others hooked on 160
meter ORPp. Anyone out there inter­
ested in a t60 meter ORPp Net? If so,
drop me a line stating pre ferences as
to meeting time , etc,"

The Newly Bitten Ones
de . . . W6NPN, Bruce K. French , (no
OTH given): "Just got on ORPp last
week, and am having a lo t of fun rack­
ing up various states. My first and only
DX OSO thus far was slightly more
than spectacu lar-would you believe
LU8DO, Buenos Aires, Argentina , an­
swered my little peanut whistle, giving
me a 5591 J immediately had to verify
my power output to the antenna. The
Bird wattmeter gave me just 1.7 watts
output- this to an inverted 40m Vee,
The log data is: June 17, 1977, 0300Z,
7005 kHz. It is a distance of over 5300
miles, My location is not conducive to
DX'ing-1 live in a valley surrounded
by hills and t rees in all d irections. My
antenna is only up 30 fI" which is an­
other factor making the LU8DO OSO
unbelievable! Well , that's my story. I
hope I get a OSL from him for verifica­
tion, CUL."
de K9PNG, Jim Jones, 615 N,
Benton St., Palatine, ILL 60067: "Picked
up a copy of CQ one day a few months
back, and was surprised to see they
were still in busi ness. J hadn 't been
active for about 14 or 15 years, and
was just getting the bug back. To make
a long story short, r was th rilled to see
that someone was treating ORPp on an
equal basis with ORO, RTTY, SSTV, 2
meters, OSCAR, and last but not least,
microprocessors. What's the last one
mean, anyway? I had just swapped an
old inoperative RME99 for an equally
inoperative HW-7, and was wondering
if it was any use to try. Got the HW-7
on the air and it is really a gas. Just
befo re acquiring it, I had bought some
Collins gear with a KW linear from a
friend who was moving. I have never

had the KW on the air and only used
the rest sparingly, I've been putttno the
HW-7 into a tuned long wire and so far
have worked F51N and a Bahamas sta­
tion for DX. Otherwise, have worked all
over the sla tes and Canada gelling FB
reports. Subscribed to CO. I'm putting
an HW-8 together now and thank you
much for your conversion articles. I'll
soon have a triband beam up, also."
de ... WB2JIl, Mario Filippi (NO OTH):
"I've been reading your column for
about 8 months (that's how long I've
been an amateur). The world of ORPp
always intrigued me. Finally , last Tues­
day I bought an Argonaut. Just like to
let you know how I did. This is how my
fog rooks to date. (9/6/77-9/9/77).
9/6/77-First day. Worked WB2CKL
(local) with a 59 on s.s.b. Antenna was
a 12AVO vertical, mounted up 35 ft.
Then, at 2035Z, worked VE3ARN with
a 579 on 20m c.w. 9/7/77-Worked
WA2KWE (local). Then, at 2030Z,
worked WA4SBA (ALA) with a 559 on
20 c.w. 9/8/77-Worked W9AND/4/
ORP with a 5191 on 40 c.w. At 1000Z
worked K4HXW (FLA) with a 05 on
20 s.s.b. 9/9/77-Worked W5HOL
(TX). Received a 459 on 40 c.w. An­
tenna was a ground-mounted 18V
vertical. At 1850Z, wor ked N6RZ on
15 s.s.b.! Report was a 44. Then at
2010Z, worked DLOBX on 20 s.s.b. on
the 12AVOI Next came El5U on 20 c.w.
thru heavy ORM, and I couldn't copy
my RST from him. Then followed WBO­
WRO (IA) with a 579 on 20 c.ve .. and
at 00t 4Z, CY4UO on 20 c.w, with a
449. I was really amazed at the results.
Frankly, I never thought you could
do very well with ORPp. It is a lot of
fun, and highly portable. My Argonaut
is powered by a 12 v.d.c. 1 amp motor­
cycle battery. While I'm at It, I'd like
to request info on The Milliwatl, your
ORPp magazine, I am interested in a
SUbscription. (Ed. Note: The Milliwatt
ceased publication in June, 1975. We
still have 30 oj the 33 issue run in
stock for $20.50 a set. However, Do
not attempt to send orders for back
issues untit August, 1978. They simply
cannot be filled while f am in Europe.)
So, 73's and I'll write to you later in­
forming you of my prog ress."
de ... W9WI , D. E. Smith, 751 Fulcher,
Madison, WI 53706: "He your column
In September CO-I think that the
wrong fig. 1 got printed. It rooks like
an HW-8 RIT to me. (Ed. Note: You
are correct. The AIT circuit mistakenly
appeared instead 01 the power supply
circuit.) I don't use much ORPp here,
but during the CAN-AM test, I OSY'd to
15 s.s.b. and forgot to tune up-c-ane
worked a W6 with an estimated 50­
100 milliwatt r.f. output!"
de WB I DZR, Frandy Johnson, 275
Main, Northampton, MA 01060: "I en-
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joyed readi ng your article on the HW-8,
both before and after building mine. I
got on the air with my new Extra ticket
on the 12th of June, and have been
making some fb contacts via short skip,
mostly when 15m is open. My 40m l.h
wave dipole loads up on 15 q urte well,
but with strange lobes that favor W4.
Michigan. and I worked KP4 the other
night. On 20m I had 3 OSO's with ILL,
and this morning I talked with WBO­
EHC in NO, this and KP4 being my
best DX so far. The dipole is about
8ft above the roof of a 3 story down­
town buildmg. The high radiation
angle apparently favors the short skip.
I average about 1-2 OSO's per hour,
have never had a CO answered, but
wait thru OSO·s and then call the
strong station. They're looking for
real OX, but I'm elated when they
come back! I mean that I spend 1-2
hours before I make a contact, not
raq-cnewmq! I'm interested in a RIT
circuit for the HW-8-any tips (see the
October issue 01 CO with a fully auto­
matic RIT. The circuit appearing in
July OST is a good one, but ours is
better!) I have had absolutely no luck
getting the v.f.o. to track. Heath told
me to spread the plates of the tuning
capacitor, but that didn't help. Even
with the trimmer capacitor all the way
out, it still wasn't enough. I ended up
just calibrating what I got on a graph so
that I know where I really am. I will prob­
ably end up Shaving down the plates
and trying to decrease over al l
capacitance that way. (Ed. Note: The
tuning capacitor that Heath p rovides
with the HW-B is apparently from a
low-quality production run. Many
other readers wrote in complaining
that I overlooked that shOrtcoming 01
the HW-8 in my review in May Co.
Actuaily, my capacitor was a tairiy
good one, although not linear ­
±2.5 kHz anywhere on the dial. But it
didn't laff apart until about July! Sure
enough, mine was just like the others
-the rotor section just ptain fell off!
Solution.' I ius/ epoxy glued the rotor
section back on, making sure thai
electrical contact with the rotor shaft
was ettectea, /I is fine now)."

de ... Raymond Hough, 4825 SW.
Lombard Apt :: 1, Beaverton, ORE
97005: "I have been reading your
articles on the HW-8 and enjoy them
very muon. I also own an HW-8 and
HW-7, but have yet to get my license,
although I nope to have it soon. I
picked up my copy of Ihe September
CO and found a very strange looking
power supply on page 65. I believe
this circuit shown is the AIT for the
HW-8! Well, I nope you follow up with
the right article! I have included a
rough sketch of one 01 my modifica­
tions on the HW-8, a dIgital readout.
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See figure 1. Test Point 2 contains the
frequency to be displayed and the
only problem was getting It to the
counter without introducing a hum.
A SK ohm wire wound resistor is used
for isolation, and a FB-43-1 01 ferrite
bead at each end of the resistor elim­
inates the hum. See Ihe sketch else­
where in this column. My friends who
are amateurs find the digital readout
really neat and I like It too because
I could never afford a facto ry rig with
all the neat stuff! Have fun with your
HW-8 and keep the ORPp articles
commq!" de . WB9VJB, Charles
Henderson. 250 E. Bristol St Apt G-66,
Elkhart, IND 46514: "Enjoyed your ar­
ticle in the August CO on modifying
the HW-8. I changed the link of the
15 meter receiver toroid and was de­
lighted with the results. Really looked
torwaro to receiving the September
CO to get a look at the balance of
your article, but unfortunately they
didn't include it-nasty trick! Surely
circulation isn't that bad (Ed. Note: No,
circulation is fine at 120,000 per month
-the boys in New York have to shift
things around sometimes to fit the
space available.) When is the balance
of your article coming? I want to get
a look at tne ctrcutt so I can compare
it to the RIT modification that appeared
in the August OST (Ed. Note: My cir­
cuit has several advantages over the
OST version.) Next, I want 10 compte­
ment you on your articl e. It was clear,
easy 10 follow, easily understood by
"new" amateurs, and after reading the
manner of presentation, I was encour­
aged to "dig in" and get 10 work.

I was at Heath last week and asked
if there was a substitute final transistor
thai could be used 10 boost the HW-8
output. They weren't 100 helpful! I was
told that "somewhere an artic le had
been written describing what I was
seeking" but where or when they
did n't know. Are you aware of any
method, article, or source that tells
how 10 boost the output? I would like
10 avoid the construction and use of
a small linear amplifier. Ed . Note: No
articles have appeared In CO, OST
or hr as yet. DeMaw produced a 15
watt outboard design that appeared
in December, 1975, OST. In answer to
Charles' question about a substitute
final, the answer is "no." The final
amplilier au/put level depends upon
the drive power applied to its base,
and in the HW-B, the drive power is
sufficient to produce only as much as
the present 2N4427 does. However, I
plan to add another modification. It
is still on the boards, and will consist
of a broadband circuit using a 2N5591
or 2N6082 which will be inserted be­
tween the 2N4427 present tinal, and
the output network in the HW-8. I

expect this approach will work and
provide about 15 watts r.t. ou tput, and
will eliminate the need for extra net­
works. The amp/ilier will be mounted
in the HW-B cabinet and the rig will
be set t -conteinea .i I'm an apartment
dweller and QRPp is the only way' can
work. My " big" choice 01 antennas is
limited to a not-Sa -long longwire which
I put up and take down each time I
want to get on the air. It gels a little
frustr ating at times, but it is a small
sacrifice. My station is located in a
small roll-top desk that is 26 inches
wide, so com pactness is vital since I
don't have room for anything but
ORPp equipment."

I Asked For It
In the last "operating news" column,

I urged readers to submit material­
any kind, even poems. Never realty
expected any to come. But it d id, and ,
basing my judgment on my extensive
knowledge of verse forms, I have de­
cided to include it as worthy 01 publi ­
cation. Read on, and just remember,
poetry IS for the educated, cultured
types, and no reason why amateurs
can't be educated and cultured!

" Pure Fantasy"
A down-hearted Novice once said.

'My noggin must be full of lead.
Though I study and cram,

For the Genera l Exam,
I can't retain facts in my head.

Does a " ham" gear have teeth li ke a
saw?

And does unfiltered D.C. taste raw?
If the grid leak got wet

would it foul up my set?
And just why did they pass Ohms Law?'

He was under a mental delusion.
'Did a " bleeder" need a transfusion?

Letter " N" is dash-dot,
But what is a wall?'

His mind was in utter confusion.

And then he started to think;
Drew a sketch on a paper with ink,

Of a coil and condenser,
Placed it in a dispenser,

And swallowed it down with a drink.

Now, an Extra Class amateur is he.
He became just as wise as could be.

Just how did he work it?
Gulping down that 'tuned circuit

Increased his mental capacity!
David Michaels, WB40HH

HW·8 R.I.T P.C. Board Correction
Nothing is so frustrating as waiting
expectantly for a ci rcuit, and then
finding that the artist messed up the
p.c. board design. The p.c. board de­
sign on p. 64 for the R. I.T. ci rcuit omits

(Continued on page 74)



a monthly feature by

WILLIAM I. ORR, W6SAI

Antennas

•• •
T

70 '0 eoo.
,," ~'---,------'

"'--"

Fig. 2-A wideband antenna tuner IOf a
30 foot venice! whip , as used in British
Marconi equipment. Capacitor at right is
whip capacitance to ground through the

mount. (Drawing cour tesy of RSGB)

"It is also thought that the MUF is
higher for long-path openings. Cases
of long-path propagation have been
reported on t 5 meters when that band
was not open to the same location via
the sho rt path. So my guess is that
long-path propagatio n will become
more and more im portant on 20 and
15 meters during the coming years.

" Anybody can play the game, even
though you don't have a rotary beam.
However, you 'll be able to tell a long
patti signal on many occasions as it
can have a " flutter" to it Similar to that
on signals passing through the auroral
zone. But not all long-path signals
have a flutter , A rotary beam will
quickly tell you the di rection of the sig­
nal, in any case."

"Turning from propagation to an­
tennas," said Pendergast briskl y,
"What's new?"

Fig. 1-"The World Turned
Upside Down." A great circle
map of the world centered
on Adelaide , Austra lia . The
"long path" is shown around
the pe rimeter of the map.

" I remember during peak conditions
on 20 meters when it was possible to
hear your own , and other local signals,
coming back around the world. The
round-Ihe-world signal was very strong.
In fact, the round-the-world signal of
one local amateur, who was part ially
hidden from me by a hill, was Quite a
bit stronger than his ground-wave
srqnar."

"Are long-path signals heard only
on 20 meters?", asked my friend.

"No," I replied. "Some of the
strongest and most consistent long·
path signals are heard on 15 meters.
That band is coming back to life now,
so you'll probably hear long-path sig­
nals very soon. Forty meters has plenty
of long-path openings in the morning,
particula rly between the West Coast
and Europe. Long-path win ter open­
ings are fairly common on 80 meters,
too. But the signals on that band are
Quite weak,

" As far as 10 meters goes, I have
only observed one long-path opening
on that band during a sunspot cycle
peak. But others have observed long­
path open ings, 100 , I wou ld say that
they are less frequent than on t 5
meters. Long-path oropeqanon seems
to peak right around the 15 meter
band.•48 Campbell l ane, Menlo Park, CA 94025

Design, const ruct ion, fact , and even some f ict ion
P endergast was hunched over his
desk, examining a small drawing with
great care, I came up behind him
qctetty and poked him in the ribs. He
jumped as if he had been shot.

" Hello," he remarked as his cardio­
vascular system returned to normal.

" You must have a guilty conscience,"
I said , "Why did you jump?"

"Who knows?" he asked cheerfully.
"I was just looking at a Great Circle
Chart centered on Australia (fig. 1).
Interesting, isn't it?"

He didn 't wait for me to reply, but
continued on, " No wonder the VK's
are such great Dx-arttsts. Notice that
they can work into Africa beaming west
(270·), or east (90·) , And it's almost a
complete over-water path either way.
And look at the path to the United
States. Short path is 60 0 and long path
is 240 · , I remember when I lived on
the east coast the VK's would come
through the long path in the afternoon
on 20 meters. And , believe it or not,
I have worked Australia via the long
path from California on 20 meters in
the afternoon-right across the East
Coast!

"South Amer ica doesn't look so
easy, The VK's have to fire through the
southern auroral zone on short path,
and the long path is a long 12,000­
miler which comes close to the north­
ern auroral zone. But Antarctica should
be duck soup-right in their back
yard!"

" Very interesting, indeed," I ad­
rmtted. "This map shows clearly the
short and long paths from Australia to
all parts of the world. The " down
under" paths look mighty peculiar to
one "up here," don't they?"

" Tell me something about long-path
propagation" said Pendergast, as he
placed the Great Circle map in the
back of his log book.

"Well," I replied long-path propaga­
tion has been known for many years .
There's no law that says radio waves
have to stop once they have been re­
flected around the earth. In fact, ob­
servers have noted radio waves having
multiple echoes, indicating they have
travelled more than once around the
world,
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" Well, I've seen a couple of items in
Radio Communication, the monthly
magazine of the Rad io Society of Great
Britain, that would interest you, The
first is a universal antenna tuner that
matches a 30 foot whip antenna over
the range of 1.5 MHz to 30 MHz (fig,
2). A 50 ohm to 25 ohm wideband
transformer is used (no details given),
All that is then required are a variable
capacitor and a rotary inductor.

"At the low end of the spectrum, the
30 foot whip " looks capacitive" at the
teedpctnt. passing through resonance
around 7 MHz, and then "looking in­
ductive" up to about 11 MHz when it
again becomes "capacitive. " The
equivalent series resistance is about
2.5 ohms at 1.5 MHz, climbing to about
500 ohms at 11 MHz, then falling to
about 50 ohms at the higher tre­
quencies.

"Using a high-O rotary inductor and
a good ground system, the antenna
efficiency remains remarkably high

Fig . 3-The "Gaucho" ha t­
antenna of G4BWE, Mounted
on a lea ther hat, this 19-inch
whip provides a much be tter
si gn al t h an a "ru bbe r ­
ducky" antenna. Wh ile the
" Ara/dite" seal and " Wan­
der" plug are unknown in
America , a good guess is
that a BNC connector and

epoxy would do the job,
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over the whole tuning range. The Eng­
lish design is automatically tuned when
the f requency is changed, but in an
amateur-built version, this is not neces­
sary."

" Anything else of interest from the
RSGB?", asked Pen de rgast, as he
copied the antenna design into his
overflowing notebook.

"One more item," I replied. "Look at
fig. 3. This is a '2 meter "hat" antenna
designed by G4BWE, This is a fine
idea for a hand-held unit, as it puIs
the antenna as high as possi ble above
ground and minimizes body absorp­
tion . G48WE started with a leather
"gaucho" (cowboy) hat. A home -made
19-inch whip is attached to a small
coaxial connecto r which mates with a
receptacle mounted on the edge of the
hat. There's a ground plane made of
aluminum foi l in the domed crown of
the hal which is attached to the shell
of the plug. The ground plane is ex­
tended in area by weaving a length of
insulated wire through a pattern of
small holes around the perimete r of
the brim: this counterpoise wire is
also connected to the aluminum foil
ground plane. Miniature coaxial line
connects the hat antenna to the hand­
held unit and a fancy chin strap keeps
the hat antenna in place."

"Hooravl," cried Pendergast. "And
how about a Tyrolean hat from Austria.
with the antenna carefully threaded
through the feather?"

"Why not?," I rejoined. 'Only thing
is, don 't put your head down, or you
may catch your neighbor in the eye
with the antenna. Make sure the tip of
the antenna is bent in a circle, or has
a ball on tt."

" I qotcha." said Pendergast , as he
made a qualifying remark in his note­
book.

" One more thing before we leave
England, There has been a lot of talk
recently about using Vagi parasitic ele­
ments with a Quad driven element. The
v.h.t. boys speak quite highly of such
a design.

" The idea has merit, as it seems to
provide additional gain over a similar
antenna using a straight dipole ele­
ment. And it eliminates the hassle wi th
the bulky Quad reflec tor and director
elements . Using a Quad driven eleme nt
seems to add one or two decibels
power gain to an equivalent Vagi oe­
sign, so there's a lot to be said for the
idea. Some tellows call the antenna a
" Quagi" beam. There's a great article
about the v.h.t. Quagi by my friend
Wayne Overbeck, K6YNB, in the April ,
1977 issue of OS7. No doubt these
principles could be appl ied to a 20
meter beam antenna.

"In truth, this has already been
done. In May, 1963, G3NVA wrote a

very comprehensive article about a
combination Quad-Yagi in the British
Short Wave Magazine. Look at fig. 4.
This is a plan view of a tri-band beam
for 20, 15 and 10 meters. Separate
Quad driven elements and reflectors
are used for the three bands, in com­
bination with a trapped Vagi reflector
for 20 and 15 meters and a trapped
Vagi director for 20 and 10 meters. A
separate Vagi parasitic director is used
for 15 meters.

"This adds up to a formidable an­
tenna. On 20 meters, there are two
reflectors and two directors. That is, a
Quad and a Vagi reflector and a Vagi
director. On 15 meters, there are a
Quad and a Vagi reflector. and a Vagi
di rector, separate from the 20/1 0 meter
director. On 10 meters there are a
Quad reflector and a Vagi director.
This will all sort into place if you study
the drawing."

" That's a pretty impressive struc­
ture," admi tted my friend. " And it all
fits on a boom less than 26 feet long,
A spider arrangement is used for the
Quad elements, I see. In fact. the an­
tenna could be made in two parts-the
trt-banc Quad, and the long boom with
the Vagi elements. I would think that
some enterprising owner of a spider
Quad might like to make up a strap-on
assembly with the Vagi elements and
see if it does any good!"

"The Quad driven element does ex­
hibit substantial gain over a dipole
driven element, " I admitted. "It might
be interesting to substitute a Quad
loop for the driven element in a Vagi.
It's easy to do and the results would
be very interesting. "

Pendergast reached into his shir t
pocket and brought out a drawing of

Fig. 6-The old-timer of 1928
knew all about underground

antennas ! . ,..- ,."
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Fig . ~The W6TYP " loop" antenna for
160 meters. The inductor is adjusted lor
lowest s.w.r . at the operating frequency.
The antenna also works well on higher fre-

quency bands .

an antenna. " I worked W6TYP on 160
meters a few months ago and he had
such a robust signal I asked him what
he was using for an antenna. And this
is what he sent me." He tossed the
drawing on the table (fig,S.) "In ad­
dition to a good 160 meter signal, the
antenna also works well on the higher
frequency amateur bands. The induc­
tor at the end is adjusted lor lowest
s.w.r. on 160 meters."

"I' ve heard W6TYP's signal on 160."
I said. " What does he use for the
ground connections?"

" He uses a combi nation of ground
rods, col d water pipes and radials at
the station end, and ground rods plus
one or two radia ls at the far end. The
grounds are connected together by a
210 foot length of wire buried a few
inches below the soll. W6TYP mea­
sured the ground loss and figured the
antenna to be about sixty-four percent
efficient. And that' s very good for 160
meters."

" Nice," I remarked. "I am always
interested in 160 meter antennas. Low
frequency antennas are always a prob-
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In Focus
Television on the Amateu r bands

a monthly feature by

BILL DEWITT, W2DD

A New Year, A New Interest?
How About SSTV?

A s time rolls into 1978. it's a good
time to think about trying something
new. With thousands of amateurs all
over the world swapping pictures and
reports via SSTV, this is an opportune
lime 10 join in the fun that comes with
this mode of communication. If you
have hesitated getting Into slow scan
because you feel lacking in technical
capability you should discard that
feeling right now! It real ly isn't that
complicated from an operational
standpoint. II you are wondering
"Who's on SSTV?" perhaps I can pro­
vide an answer that will encourage
you 10 join the group.

Who's On Slow Scan Television?
-Perspective

To answer the question, "Who's on
slow scan television?" perhaps one
should first answer the question
" Who's an amateu r rad io operator?"

Amateur radio stands atone among
hobby interests so far as the age span
and heterogeneous mix of vocati onal
backgrounds of its devotees are con­
cerned. A five year old boy recently

'2112 Turk Hill Road , Fairport, N.Y. 14450

Fig. 1-Bobby and Hank Hargis, W6WDL
and W6WDB, took time out at an art show

to pose for this snapshort.
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received his Novice license. At 80
years PLUS, two of the best c.w. oper­
ators I've ever copied are still cranking
it out faster than I can write. With
regard to vocational backgrounds-irs
well known that all amateurs aren't
technical geniuses employed in the
electronics field.

Who's an amateur? Housewives,
students, lawyers, farmers, doctors,
musicians, merchants, truck drivers,
artists, teachers, technicians, arctu­
tects. insurance men-the list goes on
and on-and THAT'S who's an erne­
teur!

Who's On Slow Scan Television
-A Closer Look

The spectrum of ages is d ifferent
for slow scan operators because of the
requirement of a General or Advanced
Class license (depending upon the
operating frequencies),

Gord Patterson, a 14 year old in
Niagara Falls, Ont., Canada, is build­
ing his own monitor . On the other
hand, I am sure that many SSTV
operators are pushing 70. (W2DD is
68 plus! ) In any event, the range of
ages from young est to oldest on SSTV
must be about 50 years! Maybe we
should undertake to find out who ARE
the youngest and oldest slow scan
operators!

So far as vocations are concerned,
all slow scanners are NOT technical
whiz bangs employed in the elec­
tronics field. Their vocations run the
same gamut as amateurs in general.
Some examples: W1VRK is in the
newspaper business, WB5SAJ is an
anesthesiologist; W6VLH is a movie
director/wri ter; F6BDJ is a pharmacist;
ZS6PP has an insurance agency: WA­
21TK is a computer specialist.

That 14230.00 kHz Carrier
Thanks to Gene Hastings, N1BB/

W1VRK, for a note indIcating that he
has finally nailed down the identity of
the steady carrier on 14230 that DRMs
SSTV and other DX DSOs,

Gene reports that the carrier is the
second harrnoruc of Radio Portugal
operating on 7115 kHz. He has ap­
pealed to the FCC and the ARRL to

take action on this incursion into the
20 meter band. The problem can only
be corrected through diplomatic chan­
nels, but it appears unlikely that any
action will be taken on what is re­
garded as a very small problem. How­
ever, what is a small engineering
problem in this case is a very large
problem for the international com­
munity of amateurs.

Could this be a reason for trying
some frequency other than 14230.000
kHz for SSTV?

Now for a "super" example of a
non-technical person who 's having a
ball with SSTV, read about W6WDL,
our SSTV station of the month.

Slow Scan Station Ot The Month,
W6WDL, "Bobby" Hargis, Of
Glendora, CA.

One of the best known slow scan
stations on the air today is operated
by Barbara " Bobby" Hargis, W6WDL.
When Bobby and her husband Hank,
W6WDB, received their Novice tickets
in mid- 1957, they had no idea that
they would ever be swapping pic tures
with amateurs in other continents some
day,

Looking back to that question,
"Who's on slow scan television?"-you
could say that " slow scanner Bobby"
is: the mother of three sons; a house­
wife; an artist; and, a very attractive
lady! Bobby's first experience with
electronic gear was when she opened
up a Heathkit DX-35 transmitter kit,
read the directions, and started wiring
it! Hank did some of the wiring and
checked Bobby's work. By the time
their Novice licenses arrived in tne
mail, Bobby and Hank had an NC-98
receiver, a dipole antenna, the DX-35
in working order-and were "rartn' 10
gal"

In a matter of months on the air,
Bobby took first place in the California
Section 01 the Novice Bound-Up. In
less than a year from their tirst tickets,
both Bobby and Hank had acquired the
General Class license, Bobby has
since received her Advanced Class
license and Hank is studying for his,
It takes a bit of drive and determina­
tion to get from one class of license



Fig. 3-A chimerical painting by Bobby, W6WDL, on the right and two SSTV drawings
often seen via W6WDL on the air.

- '""••

Fig. 4-The essence of Bob by 's ar tistic talents , this sailboat scene would be a
delightful addi tion to any living room.

Fig. 2-0ne of the few members of the female sex active on SSTV. Bobby Hargis
assembled and wired just about everything in this p icture except the mike and the

Robot monitor!

•
10 the next. These two people have
what it takes.

Bobby and Hank seem to be in­
vetera te kit builders. Afte r the DX-35,
they built a DX·100 and its sideband
adapter. They have built a rather com­
plete roste r of Heath test equ ipment.
More recent projects include an SB­
200, 58- 104 transceiver, the 58-634
console, HW-2036 2 meier t.m. trans­
ceiver, and a Heath electronic kever.

For a look at the energetic combina­
tion of W6WDL and W6WDB attending
an art show where Bobby displayed
her work, see fig. 1.

It was the desire to go "all out" on
slow scan that pushed Bobby into get­
ting the Advanced Class license. As
an artist (with fine arts training) the
idea of receiving and sending pictures
appealed 10 her. After a demonstration
ct the Robot Research factory, Bobby
knew that she was hooked on slow
scan. Within a mon th the W6WOL
shack housed an 80A camera, a 700
monitor, and a casselle tape recorder.

At this point, Bobby had only the
General Class license. She found that
10 meter contacts were hard to come
by. What to do? Give up slow scan?
Not Bobby! She organized a 10 meter
SSTV net that has had as many as
28 check-ins-and, in the meantime,
she started studying for the Advanced
Class ticket which permits operation
on 10 through 75 meters. As of last
March, Bobby passed the Advanced
exam and has been going strong on
all bands except 75. Fig. 2 gives you
a c lose-up view of Bobby in the Har­
gis' well -equipped "shack".

(If you are wondering about the use
of a sol id state transceiver on 8STV,
Bobby and Hank have found that the
use of a small fan above the 8B-104
provides sufficient cooling when trans­
missions are kept under three minutes.
They have NOT wiped out any final
translstors.)

Bobby's art work is frequently seen
by other slow scanners , She employs
a chimerical style that has attracted
great favor in many art shows. For
the benefit of those who have yet
to OSO W6WOL-and non-slow scan­
ners, some examples of her work are
shown in figs. 3 and 4, Unhappily,
it's just not possible to reproduce the
delightfu l colors of these pictures in
CQ's inner pages.

Yours truly would like to join Bob ­
by's plea for more SSTV act ivity on
15 and 40 meters . Bobby thinks that
Generals should be permilled to use
SSTV in some portion of their 40 meter
phone segment. Sounds like a good
idea!

To wind up our story on this talent­
ed lady slow scanner, a direct quote
from one of her recent lette rs: "SSTV
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Fig. 5--Stu Rubens. WB2PTH. is a steadlast 3845 kHz. SSTV operator wi lh this com­
pact set up. Stu's slow scan pictures are very visible . but his antenna isn' t. See tex!

lor details,

is the best thing that's happened to
amateur radio!"

Visible Pictures With An Invisible
Antenna, Magic At
WB2PTH 'S QTH!

If you don't think living in an apart­
ment can present problems so far as
amateur radio is concerned, just ask
Stuart Ruben, WB2PTH, of Mt. Laurel.
N.J.

Stu writes, "I am in an apartment,
so antennas are a problem. My results
on 80 meter SSTV have been excellent
using 50 feet of No. 32 (!) magnet
wire over a nearby tree. My rig uses
sweep tubes, so I just run about 180
watts PEP input instead of 600. The
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unit to the left of the FTDX-560 (in fig.
5) is my nomebrew matchbox. It will
tune a bedspring ! I use a Panasonic
camera into the Robot 400 scan con­
verter. The monitor is also Japanese­
made, "

Thanks to Stu for the excellent
photograph showing how compact a
complete SSTV station can be, Stu.
next Spring we'd like a report on how
many times you had 10 replace that
No. 32 wire during the wild wintry
months.

Picture Sources-K4FZ Offers A
Few "Thoughtstarters"

Bob Weinig, K4FZ. of Naples, Flor­
ida is always on the look-out for new

Fig . 6-Neville Jac k­
son, G3/AD. of Not­
tingham, England . has
a ham " sh ac k " 10
envy. Note the world
maps conveniently ar­
ranged to encourage
DX-pedition dreaming!

sources of picture material for SSTV
transmission. A letter just received
from Bob contains many ideas for
anyone who's an xious to make up a
good tape for SSTV. Here's Bob's
letter in somewhat abbreviated form:

"Some months ago you raised the
question in your column as to what
might be done to enhance the value
of SSTV.

" I believe that there ' is a great op­
portunity to improve the entertainment
value of our picture transmissions, as
well as interesting educational ma­
terials.

" l ast winter during a visit to Disney
World, I discovered that their materials
are copyrighted. I have secured per­
mission to transmit certain Disney ma­
terial under practical conditions. There
must be other opportunities that could
be productively explored .

" A visit to the North Cape of Nor­
way also provided much material 01
interest. Postcards, literature. and
photos taken on the trip will provide
still shots for SSTV purposes .

"Another trip to an aircraft museum
yielded lots of good pictures lor trans­
mission.

" Others may encounter similar op­
portunities for collecting material for
vacation tapes.

" JI seems to me that the opportun­
ities are limited only by our imagination
and ability to explore.

" Do these ideas offer any worth­
while 'tnouqhtstarters'?"

Best regards
Bob, K4FZ"

Yes Bob, you sure are offering some
thought-provoking suggestions for the
slow scanner who wants to make up
an interesting lape. Thanks for sharing
your ideas with "In Focus" readers.
If Bob's letter gives YOU some good
ideas along this line, please let us
hear from you.

About Cop McDonald, Inventor
Of Our SSTV System

Last month I mentioned that this
month's column would include a story
on Copthorne McDonald. now VE1 FL,
the inventor of our amateur SSTV
system. On receipt of further informa­
tion from Cop I decided that to do
justice to the wealth of material that
Cop has generous ly supplied, the ar­
tic le should be expanded . For this
reason, the story on Cop and the very
begmnings of slow scan will appear
in an upcoming issue,

Slow Scan Station
01 The Month, G3/AD

Neville Jackson, G3rAD, of Notting­
ham. England has finally recetved the

(Continued on page 74)
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MathsNotes
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Fig. l - A simple bipolar ou tput cu rrent boos ter. The two capacitors smooth out irreg­
ularities ot the diode switching points.
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This same technique could 01 course
be used to obtain almost any output
vol tage by driving the appropriate type
of transformer. The only consideration
is that the transistors have the proper
ratings to meet the load requirements.
In the case of the 20 watt amplifier,
they must be attached to a heat sink.
Notice also that the feedback resistor
for the op- amp ci rcuit is brought to the
actual output point. This is to assure
that the non-Hnearittes and cross over
point between the two transis tors are
both made insignificant by being with­
in the feedback loop. By the way, this
method would work quite well for
buil ding modulators or even h. 1. am­
plifiers up to a couple of MHZ.

A second quite common question
we get is for ways to drive external
circuitry such as relays, lamps, LED's,
stepper motor coils, etc. from low
level logic signals.

115v.
, ..,.......v

In many of these cases, what is re­
qui red is to simply use the actual logic
signal to drive a transistor. This tran­
sistor can then be used to operate the
external device. Fig. 3 shews all that
one need know to apply this scheme
with TIL ci rcuits. In part (A) of fig. 3,
the 5 volt positive output of the gate
drives the transistor with approximately
5 rna of base current (5 volts -e- 1000
ohms). If the transistor has a hf~ of 10,
then 50 ma of current can be switched
by the transistor . If a darlington tran­
sistor with an h", of 1000 is used, then
1000 x 5 ma or 5 amperes will be
switched! In both cases, the V~" supply
of the transistor would be the level
necessary to operate the device to be
switched,

In part (B) of the figure, a PNP tran­
sistor is used where it is desired to
have one side of the switched element
grounded. In this case the transisto r

10K

10K

lN4148

1N 4148

.01

'OOK

+1501.

10K - 1501.
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A look at the technical side of th ings
N ow that the new year is upon us,
we felt that to properly start 1978, we
would begin to answer the many ques­
tions that have " piled-up" during the
past few months.

Our column on operational amplifi ­
ers in May of last year prompted a
number of people to write asking how
to use these very versatile devices in
many applications, particularly where
higher power IS involved. We have
given this some thought and have
come up with the circuit of fig. 1. This
circuit has been presented before, but
since it answers so many of the ques­
tions we have received we thought it
would be a good idea to review it
aqatn.

As can be seen in the schematic,
both a PNP and NPN transistor have
been added to the basic op-amp cir­
cuit. The two diodes in the bias ing
network for these two transistors both
conduct with zero output from the op­
amp. Both transistors are therefore
cut-off due to the very low voltage
present from base to emitter. This
makes the actual output of the circuit
also zero , Now, when the op-amp out­
put goes positive, the NPN transistor's
diode becomes reverse biased and it
begins to conduct, resulting in a posi­
tive output. Similarly, a negative volt­
age from the op-amp causes the PNP
transistor to conduct and the output
becomes negative. The output current
capability of this circuit is limited only
by the gain (hf~) of each transistor and
its maximum ratings. With a 2N3904
and 2N3906, a common inexpensive
small signal transistor complementary
pair, a 741 op-amp's output can be
easily boosted to ± 5Oma. If we were
to use the new darlington transistors,
with hte's of 1000 or more (such as Mo­
torola's MJE3000 and MJE2500), the
same 741 could supply amperes of
power.

As an example, fig. 2 is the sche-
matic of the output stage of a 20 wan
servo amplifier that operates at 115
volts output! Here a common 741
drives the very low impedance of a
10 V. filament transformer which then
boosts the output voltage to 115 V.

- 5 Melville lane, Great Neck, NY 11020 Fig . 2-The complete output arcun of a 20 watt 60 Hz servo amplifier.
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DIRECTIONAL
GAIN BEAMS

• Direct 52 ohm feed

• Rugged

• Seamless aluminum
construction

· .. and high performance
make for years of trouble
free activity with any
CUSHCRAFT FM Beam.

• '"
+5v.

\K

-vcc

OI RECTI ONAL
GAI N ARRAYS

Stacked for increased perfor­
mance, CUSHCAAFT Power
Pack arrays come complete.
Ready for use when full Quieting
results are needed to access dis­
tant repeaters or long haul sim­
plex contacts.

(Continued on page 70)

\K

101 .". ..".
Fig. 3-Methods of driving external com­

ponents with logic elements.

NPN
power trenstsrcr

__.. Regulated
1\ output

is switched when the output is low. If
reverse SWitching is desired, the cir­
cuitry of (C) and (D) show how an
extra inverting stage should be added
to satisfy this requirement.

Other logic systems may be inter­
faced in this same way also. Be cer­
tain, however, that the value you
choose for the base resistor be high

Fig. 4-A high current booster circuit for
a three terminal regulator.

Unregulated
input

RINGOOMNIDIRECTIONAL
GAIN ANTENNAS

CUSHCRAFT'S
• Ringos
• Rangers
• Stacked 4-pole
antennas are recogn ized
world wide for their low
angle of radiation, ease of
assembly, and tremen­
dous performance on all
amateur FM frequencies.
Regardless of the FM fre­
quency, rely on Cushcralt
to deliver
"FULL QUIETING

PERFORMANCE".
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a monthly feature by

BILL WELSH, W6DDB

Novice
" How t o" for th e newcomer to Amateur radio
Novice-Amateur Radio Station

Tips Part 3 Of 5

Introduction

T he past two issues of this column
contained information intended 10 help
a Novice establish an efficient amateur
ra dio station, There are 5 parts to th is
se ries and it is hoped that new ama­
teurs will read all of them. However,
each month's covera ge con tains help­
ful information that can be used with­
out referring to the other parts in this
series.

Receiver Considerations
As previously stated, the dominance

of transceivers has resulted in very
few receivers and transmitters being
built in the last decade-p lus. However,
the few which have been produced
are very good. and they are vastly
superior to the older units. The dif­
fere nce between old and new re­
ceivers is much more pronounced
than between old and new trans­
mitters, as far as your Novice needs
are concerned. Modern rece ivers are
smaller, lighte r, more stable, more
selective, and more sensitive than
their average counterparts of just 15
to 20 years ago. The most important
improvement offered by tooay's good
receiver is its sensiti vi ty. Modern re­
ceivers let you hear and work stations
that would not be heard with the older,
less sensitive receivers.

Whether a receiver is housed in its
own cabinet or is enc losed as part of
a transce iver, it must be sensitive,
stable, selective, and simple to ope rate.

Sensitivity
A sensitive rece iver can produce a

useful audio output even when the re­
ceived signal applied to its antenna in­
put is extremely weak. Severa l modern
receive rs are so sens itive that they will
allow you to work stations which pro­
duce less than one-millionth of a volt
(one microvolt) at the antenna connec­
tion. Simply stated, a sensitive receiver
lets you hear extremely weak stations

"2814 Empire Ave., Burbank, CA 91520

that would be diff icult or impossible to
hear with a less sensitive receiver.
Sensitivity is the most important con­
sideration in select ing a rece iver be­
cause you just cannot work stations
that you cannot hear. Naturally, the
rece ption of a weak station that is
marginal with a less sensitive rece iver
becomes much easier when a more
sensiti ve receiver is used to produce
a stronger output.

Selectivity
A minor disadvantage associated

with using an extremely sensitive re­
ceiver in a crowded Novice band is
that you can be greatly bothered by
hearing several stat ions at the same
time. A simple way to minimize this
prob lem is to reduce the amount of
frequency spectru m you hear, and this
is what incr-eased (narrower) receiver
selectivit y does for us. Some older
receivers have adjustable select ivi ty
that varies from as wide as 15 kHz to
as narrow as abo ut 5000 Hertz. One
problem associated with several older
receivers is that their sensitivity is
greatly reduced as you switch in more
selectivity. If a receiver has this oe­
ticiency, the opera tor would be unabl e
to hear weak signals when using maxi­
mum selectivity. As previously men­
tio ned in the transceiver coverage,
lack of selec tivity is easily overcome
by using one of the fine extern al
filters that are availabl e at low cost.
You will have no trouble connecting or
using an external filter device . If you
have a receiver or transceiver which
has a code filter available but not in­
stalled. it is worthwhile to install it.
Operating capabili ty and pleasure are
great ly improved by eliminating most
(up to 98 percent) of the interference
that could be bot hering you from other
statio ns and atmospherics. Good se­
lecti vity is the second most important
attribute of a recei ver to be used in
the Novice bands.

Stability
Stability of two types must be con ­

sidered: these are mechanical stabil ity
and electrical (thermal) stabil ity. Some
receivers have good mechanical and

electrical stability but many are de­
ficient in either (or both ) types of
stability.

Mechanical. If a receiver has good
mechanical stability, it is not jarred off
frequency when someone or some­
thing physically causes it to be moved.
If a receiver has poor mechanical
stabili ty, it jumps off frequency as
anyone walks by your operating posi­
tion , leans on the operating table, or
applies even a slight amount of pres­
sure to the front panel or cab inet of
the receiver. It is easy to determine
whether or not a receiver has satis­
factory mechanical stability. Select a
steady signal , such as the WWV time
and frequ ency standard on 2.5, 5, or
10 mHz. Then. set the receiver to its
maximum (narrowest) selectivity posi ­
tion. Turn on the r eceiver's BFO (beat
frequency oscillator): sometimes this
is just a BFO ON/OFF switch and it
can also be labelled VOICE/CODE on
older units. In any case, turn the BFO
on by setting the appropriate switch
to ON or CODE. With receiver set up
as descr ibed, and with volume high
enough to hear the rece ived signal.
jar the receiver's front panel with your

Here is Bob Bedingfie ld (WA40PN) of
Greensboro, N.C. opera ting his HW-101.
Bob is an 18-year-old textile chemistry
student a t Nor th Carolina State University.
Bob's top Novice thrill was when he
work ed 15 European amateurs in 8 coun­
fries during four hours of operation on

the 15 meter Novice band.
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Fig. 1-Q-Multiplief tunction. See text.

A

W6ABC

W6ABCi IW6JEP

in this situation, the noise heard from
the speaker or headset is noise gen­
erated in the receiver. If power supply
hum (60 or 120 Hertz) is particutarly
strong, it usually indicates a defective
filter capacitor. The receiver will pro­
duce some noise, but it must not be
so strong that it masks (overrides)
weak signals from stations you want
to work.

Receiver Accessories

Q~Multipliers

Some receivers have circuitry built
in that enables the operator to boost a
desired signal and to reduce an un­
wanted (interfering) signal. These de­
vices are also available as separate
external units and they are generally
known as Ocrnuttlpfiers. Proper use of
a o-mumoner enables an operator to
obtain extremely good results from
an otherwise mediocre receiver. Proper
operation of these units is easy to
master once you understand what is
happening. Fig. 1 should be used in
conjunction with the following explana­
tion to learn what a a-multiplier does.
Part (a) of this figure shows a be­
ginning undesirable condition with two
equally strong signals being received
m the bandpass of the receiver, If
we want to copy the left signal
(W6ABC) with minimum interference
from the right signal (W6JEP), we can
either peak the desired signa! (part b)
or null the unwanted signal (part c).
One control is marked tuning (or
something similar) and it is used to
move the peak or null (whichever is
selected) across the passband, The
other adjustable control IS marked
gam, or something similar, and it is
used to control the height of the peak
or the depth 01 the null, depending on
which is selected. Do not use any
more peaking or nulling than you need
to be able to copy the desired signal
comfortably. The peak/nu ll broadens
out as more is used and you can
easily boost or reject both signals if
you are not careful. There are two
other controls associated with this oe­
vice; one is used to select peaking or
nulling and the other simply turns the
Q-multiplier on or 011. I have noticed
that most Novices find it easier to peak
a desired signal than to null and un­
desired one. Many operators combine
signal peaking with a reduction in rf
(input) gain to further reduce inter­
ference. Jf you have this device with
your receiver, pract ice using it several
times before trying to use it in a real
interference situation. It is easy to find
pairs of interfering signals and a little
practice will let you learn how to work
stations despite extremely bad inter­
ference.

(Continued on page 70)
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Noise Check
Some receivers generate so much

internal noise that weak received sig­
nals are covered up and lost. It is
easy to check for this condition. Dis­
connect the antenna from the receive r
and install a jumper wire across the
receiver's antenna input. Adjust input
(rf/sensitivity) and output (af/volume)
controls fully clockwise for maximum
output. Since there is no signal input

Simplicity
Simplicity of receiver operation is

important to a new amateur. I have
known a few Novices who had a very
difficult time learning to properly oper­
ate receivers with a confusing assort­
ment of about 30 front panel controls.
An overly complex looking array of
controls can decrease the confidence
of a new operator and can contribute
to poor operating results. There are
some fine new and used receivers
which do their job well with less than
20 front panel controls and the proper
use 01 these simpler receivers is more
easily mastered by the new Novice.
Any new amateur using a receiver with
a bewildering array of front panel con ­
trols should determine which controls
can be left off or at zero, and leave
them alone until their functions are
completely understood. You should
take the time to completely understand
the exact function of each control on
your station equipment and the in­
struction manuals provide this informa­
tion. You must know your equipment
very well to obtain optimum operating
results when you use it.

15 minutes of operation, Some re­
ceivers continue to have slow but
gradual frequency shifts, no matter
how long they are operated. If a re­
ceiver is electrically unstable, this
problem can be minimized by leaving
it turned on at all times, If a receiver
is going to be left on when not in use,
the standby-receive switch (if it has
one) can be left in the standby posi­
tion to minimize power consumption.

'"lA,

hand. If the audible beat tone jumps
with even a light touch of the hand, it
has poor mechanical stabili ty. If the
received tone does not change pitch
when the receiver is jarred, the re­
ceiver has good mechanical stability,
The mechanical stability of some re­
ceivers is so poor that frequency shifts
when any front panel control is
touched, whereas others are so stable
they won't shift frequency even when
a corner is lifted and dropped. If you
have a receiver with poor mechanical
stability, you can learn to use it ef­
fectively, as long as it has adequate
sensitivity and selectivity. This problem
is partially overcome by selling the
mechanically unstable receiver on a
very solid table or desk, instead of
something flimsy such as a card table.
You can learn to minimize the pressure
you apply to front panel controls as
you operate the receiver. It some­
times helps to set the receiver on a
cushioning material. It is nice to have
a receiver with good mechanical sta­
bility, but this is one feature you can
do without and still eruoy excellent
operating results. If your funds are
limited, remember that several other­
wise excellent receivers are available
at low cost because they do not have
good mechanical stabil ity.

Electrical. If a receiver has good
electrical stability, it does not shift
frequency very much between the time
it is turned on and when it has heated
to its norma! operating temperature. It
is easy to check the electrical stability
of a receiver. As soon as you turn on
the cold receiver tune it to a depend­
able fixed frequency station (such as
WWV) and note the exact setting of
the tuning control. As the receiver
warms up you may find it necessary
to adjust the tuning control to keep
the station tuned in; this adjustment
is due to electrical (thermal) insta­
bility. Record the amount of adiust­
ment required every few minutes to
keep the station tuned tn. Even if a
receiver is electrically unstable, it us­
ually stabilizes fairly well after about

1.-/
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ROD LINKOUS, W70M
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The WAZ Program
Single Band WAZ

20 Meter C.W.
27 . .. JA1e N

20 Meter Phone
61 •• . KG6AL
62.. .W2I,4PK

508 JA7ZP
59 weaLOH
60 OK3C AW

5.5.B. WAZ
1395 UA9CBO 1397 ZL1PN
1396 UK3ABB 1398 JA!EJH

C.W.-Phone WAZ
. 134 UK2G6Y . 143... VU3TF6
. 135 UA9CAL .1 •• . . . G2AI,4Y
. 136 UL7HO . 1.S.• _N6JV!WASJVO
. 137 UC2AW .1 .6 . .. W6JOT
. 1311 UK5I,4AG .1.7 •. .OK3CAU
. 139 UKSWBG . 148 . .• VU10CV
• 140 OLSQI,4 4149 WASSOV
. 1.1 0L9PR 41S(1 YU2CAL
.U2 0 K6NP

Phone WAZ
532 .•• CX76F

The complete ru les l or all WA2 awarda are found
in the May , 1976 issue of ca. Application blenk, and
rep rin ta 01 the rul"s may be obtained by ..,nding s
S"II·addrllsslld. atamped envelope to the DX Edi tor,
P.O. Box 205, Win ter Haven. FL 33880.

The first European to confirm 100 countries on 2-way SSTV is NelfiJle Jackson, G3/AD.
Nelfifle isn' t a newcomer to DX; many will recognize his old calls: VSfiCE. VQ2GC,
VQ3GC, VQ4GC, V05GC, 5H3GC, and 9J2VB. He also was the l irst European to win

W.A.S. o n SSTV. And he did the whole ac t with a rotar r dipole.

News of communicat ions around the world
have one bitter day committed 10 his­
tory and both sides will have suc­
ceeded .

Deletion is really simple at first
glance. especially in the case of Oktno
Torishima. But, look a little closer. 00
we expose ourselves to the case of
one-time violalions for the conveni ­
ence of another set of circumstances?
Yet. il the deletion recommendation is
implemented without action 10 prevent
future occurances, that may be the
case. The action should prevent em­
ployees of radio organizations from
selling policy-thei r job is 10 execute
policy.

It must be noted, there has always
been solid support by the JA OX com­
munity in the DXCC program. No other
amateur endeavor is held in such high
esteem by the JA's as DXCC. This is
the main reason the JA OXers believe
the OXCC rules must be sacred. Thus

A new year and a new log book.
Hopes to ILII the pages with rare and
exotic calls are fired by forecasts of
more sunspots . The promise of good
things to come also brings a ghost of
the past.

' 5632 47th Ave. S.W., Seattle, Washington
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Okino Torishima
The item in this column on "Con­

sistently Inconsistent" last May,
coupled with the recommendation 01
OSO hfe span last August, brought a
long letter from Yah Hostuyama. JA­
2JW. like the Ghost of Christmas Past,
Okino Torishima raises its serpent
head from the sea and comes back to
haunt us.

It was and is my des ire 10 stimulate
thought with the intention to improve
OXing. Those two items did generate
the letters, thus at least part of my
goal was reali zed.

Yah, JA2JW, a long-time friend and
ich! ban OXer, is one of the vocal
Okino Tor ishima advesaries. He points
out (wi th supporting documentation)
that the new country (7J1RL) status
was a "one-time violat ion" of OXCC
cri teria .

Regardless of the way the count ry
came about, the large dissent by the
JA OX community, and the num ber of
OXers confirming the coun try, new
questions must be asked.

If this was a "one-time violation " to
commemorate the 50th anniversary of
JARl, we have certainly accomplished
the mission. Now a very fundamental
question is arising: Should we con­
sider future contacts? What is the real
significance to the retention 01 the
country on the ACTIVE OXCC coun­
tries list?

It appears that voh's recommenda­
tion (a recommendation supported by
many of the major JA OXers) to delete
Okino Torishima is timely. Yes, this is
one best handled by a OSO having a
finite life span. If it is deleted, the
quest for the honor roll drops by one
and harmony may again prevail. At
minimum, the Japanese OXers will



CQ OX Honor Roll
The CQ OX Honor Roll recog nizes those OXers who have submitted proof of con­
firmation with 275 or more countries for the mode indicated. The top SSTV OXers
are also listed. The ARRl OXCC Country list, LESS DELETED COUNTRIES, is
used as the country standard. Total number of current countries on the DXCC list
as of this listing is 319. Honor Rolil isling is automatic when submitting application
or endorsement for 275 or more countries. To remain on the CQ OX Honor Roll,
annual updates are required. Honor Roll updates may be submitted anytime.

C.W.
W6PT .. ..... 319 W4YWX .. .. . 308 W41C ... . . . ,301 K6JG .. . .... 297 W6NJU . .. . .284
K6EC .... •.. 316 W2GT ., ... .307 W61SQ .301 N6FX ....... 297 WA6EPQ .... 282
ON4QX ..... 314 W8LY ..... .305 K6LEB ... .. sse W4BQY ..... 297 K9MM . •.. •. 279
W61D . ... ... 314 W9DWQ . •. .. 304 WlJAUB . .. . .298 VK3AHQ .. 292 DJ7CX ••.• . .276
W8KPL .. ... 310 N6AV .. . . ... 302 DL3RK .... . '" WA8DXA ... . 287

5.5.B.
W2TP ....... 318 W6EUF , . . , .312 14ZSQ ... . . .305 w9aLD . . •298 YS1Q ... .... 288
OL90H · . , .. 316 W6REH . . ... 312 KH6BB •. . .. 305 F9MS .. .... .297 DK2BI ...... 287
G3FKM .316 F9RM ...... 311 W41C .... . . ,305 G3DO . . .... 296 K1KNQ ..... 268
W3CWG · . , .. 314 18AA . ...... 311 K6WR .~004 HP1JC . . .. .. 296 W6HUR ... •. 286
IIlAMU · .. , .. 316 10ZV . .. ... .. 310 VE3WY .. . .. 303 N6AV ..•. ... 296 OJ7CX . . ... . 285
K2FL . , .... .316 IT9JT •. .•.. 310 VE3GMT .. 303 OZ3SK ..... . 296 OE3WWB ... 285
WA2RAU , .. ,316 K4RTA . .310 WA31KK . .. .303 WOSFU . . ... 296 G3KYF ... . . 284
TI2HP ...... 315 W3DJZ ..... 310 ZL1AGO ... ,302 W2CNQ . . , . .295 N6FX .. ... • . 284
W4EEE . .315 W6KTE .... ,31 0 K9LKA . , . , .. 301 No4MM . ..... 294 N6AW . .. . . . 282
W3NKM .314 'OJO ..... .309 OE2EGL ••.. 301 DJ9ZB . .. . . . 293 WB2RLK .. .. 282
W6RKP .314 K8DYZ .... . 309 W6NJU . , . . ,301 VE7WJ . . . , .293 YV1LA ... . . . 282
W90WQ .. ... 314 SM6CKS •. . . 309 XE1KS aut K6AQV .. , .. 292 WA4WTG . . . 281
XE1AE .. . .. . 314 SM6CWK ... . 309 ZS6LW . . . . .301 K8PYD . . . . , .292 WADKOI .. .. 281
K4MQG .. . .. 313 WA2EOQ ... . 309 K6XP . . .. • . 300 WA2HSX " . . 292 XE2YP .. . . . . 281
VE3MJ .313 F2MO .. .... 308 VE3GCO .. .. 300 VE7CE ... ... 291 N2SS ... .. . ,280
VE3MR ... .. 313 K6EC . .. .. . .308 W3GG , . . .. •300 WDYOB • .. , .291 moo .... . . 280
W3AZD · .•. . 313 W4DPS .... 308 WB6DXU ., . .300 W9YRA . .... 290 DL1MD . .. . . 279
Wo4SSU ... . . 313 WA8AHF . ,. ,308 15WT . . , . . , . 29'9 DL6KG .. . .. 289 K4SB .. . ... 279
W6EL ...• ' . .313 18YRK ... . . .307 W6KZS .... .299 G3WW ..... . 2~9 OK1MP . . .. . 279
W9JT .... .. . 313 K9WEH . .. .. 307 W90H H .... . 299 OE1FF .. . . .. 289 W70M ....•. 279
18KD8 ... ... 312 ZL3NS .... . .307 WOSD ... .. .299 W6FW ...... 289 VE7HP ... . .277
K6YRA · . , . , . 312 16FLD , .. ,. ,306 YV1KZ ., . . , . ?9 Q K4HJE . .. .. . 288 K8LJQ , . .... 275
W2QK ..... . 312 SM5SB ..... 306 EA4LH ... ... 298 SP5BSV . . • . ,288 G3RWQ ., . . . 286
W4UG · . , . , . 312 W9KRU .. ... 306

55TV

C.W. Endorsements

150 K2GI
150 UA3HB
150 W1GKN
28 MHz •. .UA3HB

281 . . .UTSSM
282 ••. UL7SJ
283 UW3HQ
284 UK5WBG
285 UA9YAA
288 . • •UV3TC
287 .. .UW3UQ
288, ..UA tZA

522 . .. UK5MAG
523 , .. UR2QD
524 . •. UA3HB
525 ...UK5WAZ

c.w.

55TV
2... G3IAD

310 K4MQG
310 K6YAA
310 W4SSU
200 W1GKN
150 JA5PUL

273 N9AF
274 UA4YV
275 UL7TAM
276 UC2WG
277 . .• UK2GBY
278 . .. UR2QO
279, . .UL7NAF
280 . . .UD5AP

5.S.B. Endorsements

518 ... N9RF
519 •. . 0J21J
520 .. ,9H4L
521 .. . W1GKN

The CQ OX Awards Program

5.5.B.

310 . .W8KPL 150 .• . UK5WBG
275 , .. W4BQY 150 , . . UT5SM
150 .. ,UA42A 3,517 MHz ... UI(5WQG
\ " " '~ '-".-~ ".. ~'''.~.~ ,,",., .- " '.'," " _....,.,_....,.. "., ."< ···n .. •..'w''"":·!..t({~· ~!l-• .! i."_r..'fi>(li/"~.. ,.,.~ ');."'-f" n "'h·~;o;""n

worked. A recent DXpedition calted for
W2's , and then worked an occasional
W6 among the calling W2's. Thus the
pileup grew and chaos prevailed .

4. Success is a function of coopera­
tion. This technique requires every­
one's support. There will always be a
late comer who joins the callers, not

W6YEK 108 G3IAO 100

as " picking the loud one" from the
pileup. The call area scheme is usually
the result of the tranceiver operation
of the user, thus it may be as fast,
at lea st from his point of view.

For the OX stat ion using this method
several things should be kept in mind :

1. The U.S.A call areas vary in pop­
ulation, There are more W6's than
Wt' s. Thus five from each area is un­
fair to the W6 versus the W1 . The
number of U.S.A. amateurs by call
area is approximately:

W1 -20,646 (4) W6-41,831 (8)
W2-33,495 (7) W7- 22 ,450 (4)
W3- 21 ,269 (4) W8-29,621 (6)
W4-45,855 (9) W9-26,932 (5)
W5-29,687 (6) W0-27,425 (5)
So if you use the call area tech-

nique, ratio the contacts accord ing to
populations. A sample ratio is shown in
parenthesis . (Le.: 4-W1's: 7-W2's;
4-W3's; etc.)

2. Consider propagation. The King­
man Reef (KP6BO) crew used a var i­
ation on the technique. They worked
the zones (areas) by geographical dis­
tr ibution. While the east coast was in,
they worked W1, W2, W3 and W4 call
areas only. Later as propagation shift­
ed, they moved on to the W5, W8, W9
and WfJ call areas; leaving the easier
to work west coast (W6 and W7 areas)
",..." , In .. '
:::. ;'. ';"':;'. ..:...:. ".:;": ::::l; \':=7', ''';':'.: ".':".::":. -. :'. :'~;.:~,::: ;::"~,

DX Operation- By the Numbers
When the rare country gets on to

work a few, the pileup often gets out
of hand fast. One way many OX sta ­
tions attempt to control the chaos is to
use the call area sc heme. Most of us
have waited our turn, only to find prop­
agat ion going out when it is our call
area's turn. I'd like to share a few
observations in hopes of evening the
odds for us all.

The bigges t shortcoming of the call
area tec hniq ue is speed. It is unlikely
that the same rate can be sustained

The big voice of YB7AAA is John Van
Lear (VE7/R) in Tarakan, Indonesia. John's
current call is one of many DX calls he
"ltS " ...,d. N O' Is a u " ..." tly Tnobill"g i"
F" '~na ~~ '" _a'.T~ "'M'_MM~ MH.•
~,'.,'' :-. :-.:' :;';":':.;'..:.·!i·: ~:;~ -.i.::, ,:"- w:.:.. :~":;'·::i::!(;:·
~ - - • _ _ . _ •••• _.~. ' _ ~ M

a lesson learned from the Asiatic phi l­
osophy-regardless of how noble the
intent , a violation is inexcusable.
Change the rules if you must. don't
violate them for the convenience of the
time.

It is interesting to note if they had
changed the mi leage rule from 500 to
400 miles, Okino Tor ishima would have
met the cri teria and the whole matter
would be moot. Other islands might
have become new countries as well.
At least it wouldn't be an issue of
violat ion and we would have more
countries to chase .

A consistant 20 meter signal comes trom
the Seoul, Korea QTH of Don Deland,
HL9TJ, Don is a temporarily transplanted
Texan known to some as WB5MXW. The
neat station appearance is due in part to

security measures. (Photo W7PHO)



The CO WPX Program
Mixed

knowing the call area restrict ion. But
the constant calling by those who do
not li ke the techniques only slows the
system down. Sometimes it SlOpS.
Again this technique is dealer 's choice,
if you don't like the hand, it may be
time to sit it out or look lor another
dealer.

This may be an operational tech­
nique that many deplore. Yet it may
be the only way to work some sta­
tions.

596 . . . .JH I OHO
597..•. GM.OKO
596 • ... K60 T
599 .... OK5"'0
600 •.•. WA2JOC

601.••. WlCNU
602 .... VE7IG
603 ..•.UK3......C
6C).C •••• UW30A
605 .... K9MFY

DX Awards Checkpoints
The CO OX Department recognizes

the Awards Managers of the various
national amateur radio societies as
valid checkpoints for our awards. In
addi tio n, ind ividuals have been desig ­
nated to check cards fo r the CO OX
awards program. They are:

Argentina-LU1 DJU
Brazi l-PT2JB
Chile-CE6EW
England--G3FKM
France-F9MS
Germany-Dl3RK
Italy-IBKDB
Mexico-XE1AE
New Zealand- ZL2GX
Norway- LA4YF

Tack Ag iso , JH~ALB, is the proud owner
01 this 20 watt station. He is often found
on both 15 and 10 meters. Tack 's amb ition
is to pass the high power exams so he
can join the big DXers on 20 meters and

chase the rare countries.

Endorsements

\
-

card to VS3AE. So now after 41 years
he finally received a card from " Prince
Ahmed " . Darn near like putting a OSl
in a bott le and throwing it into the
ocean. AR (ed: Moral- have faith!)

DE W6BYB/7 - John Mayes,
W6BYB , of Prince Edwards Island
(VEl -land) has now settled perma­
nently in Bill ings, Montana. John will
be on all the low bands in the coming
contests. He made WAC from PEl on
contests. He made WAC from Pei on
160 meters and now needs Europe for
160 meter WAC from Montana. AR At ­
tention you 5BWAS chasers.

DE 11FNX - The DXped ition to For­
mica Island, I1DFS! IA5, had over
1,000 OSO's with 50 countries, Only
406 USA stations worked this rare pre­
fix. A great job considering only 50
watts to an inverted vee. AR

DE EP2VW - Roger, EP1IA, after
several months of wailing finally re­
ceived his call in Tehran . Roger, like
EP2VW, ope rates 99.9% c.w. In the
first three weeks on the air, Roger log­
ged over 1,500 OSO's. Carrol , EP2MO,
is the only YL operato r in Iran. She is
the wife of Larry, EP2LA. and they live
in Shi raz. AR

The Northwest ox Convention was the
gathering of many of the well known calls.
The foursome (/ to r ) includes: Len Kaufer,
KG6SW; Bill Rhoar, W71J 01 VKOWR
(Heard Island) fame ; Bill Bennett , W7PHO;

and John Oevoldere, ON4UN.

t--'1 -- - .-

Poland-SPSAD
Portugal-CT10F
San Salvador-YS10
South Africa-ZS1VA
Sri Lanka-4S7DA
Switzerland- HB9PO
Venezuela-YV5AIP

The husband and wife team, Waltraud,
DK5WQ and Horst, DJ1 YH at their rig in
West Germany. Both hold CQ OX awards
in addition to WPX. Horst is a recent win­
ner of WAZ. The Flemmer's are active

members 01 the /SSB system.

DX Extras
DE K6XP - Was talking 10 a friend ,

Sus Musashi. WB9BGJ, and he was
qurte happy at the time because he
had received a OSL card from the
days when he was a SWL. Some 41
years before he became a ham he had
an o ld receiver WIth a piece of wire
and he used to lis ten to the guys on
the west coast working OX. He had
heard a W6 and VS3AE haVing a OSO.
VS3AE later became 9M2JB and is
now in the U.S. Sus sent off a SWL

1638.•• UA318X
1639... USSICS
1&40..•. US5t.CN
1~1. UC2CX
I~2 U060FY
1 ~3 UI8IR
16U UK3DCF
16.S UK3TAC
I~6 UKOSAL
16H URZRO I
16.8 UW3RE
16.9 . • . . UW3WSO
16S0.... UWlJLT
1(,51 ..• . UOZIC
16S2..• . EAZOP

1001•...UA9CSO
1002 UK3......C
1003 UI8OM
1~ UW38V

10<4 .. .• WBeTUO

130... . UA2-1 25-183

VPX

C.W.

5.5.B.

WPNX

1623.•.• K6VY
162• . . . . k6...RE
1625.•..OK5...0
1626 N3KK
1527 U tr L
1528 U 1Z K
1629 U 3PN
1630 UA.SM
1631. UA9U
1632 . • . .UAlICBO
1633 .... U...9LU
163•. . . . UB5FAO
1635 UB5FH
1636 u a5HI
1631 UB51...M

102 WB.KZL
103 WBeZ SY

997 ZP5WU
998 HS90K
999 .••• 0 K5AO

1000•..• VE7lG

12e.. . . UC2-0061
lZ9, . . ,UB5-078-373

Mi~ed , 1350 W2NC. 1116 F6BFH, 8 18 K60T. 802
UK3AAC, 800 UK4WAC, 750 W2M F' . 653 W1CNU.
650 WAlfTKJ . HE9ILN. 607 UK5MAG, 503 W8­
ZPX . 500 K2XA, 455 U021L, 450 OE1KJW. 459
UW9SG . 428 GM40KO, 408 OK5AO. 407 JA1­
OHO, 405 WA2JOC. 403 K9M FY. 400 VE7IG.

SSB; 789 UW3I N. 702 10M BX . 600 UK3AAC. 550 W2­
MP, UK4WAC. 461 UW3BV. 450 A9BX O. 436
161CO. 403 UA9CBO. 400 VE7IG, 372 HB90K.
352 OA2KO. 322 U 180M, 305 ZP5WU. 303 OKSAO,

CWo 1200 W2NC. 1025 WA2HZR. :'30 K4 IEX. 805
OK2BLG. 750 UB5WK. 114 UA3GO. 700 UK4­
WAC, OK10H. 603 UA.SM . 602 YU10CV. 599
UW3UO, 5SO t1 n .... 500 xezz. UB5VK. • 45 UA ­
OLU. «n UYSGG. 40 1 UZ3E R, . 00 120MK . K2­
UPR. 395 UA3PN. 360 U02IC. 351 UB5FAO. 350
OE1KJ W. 34Z U181 R. 3.0 UB5LCN. 31. OK5AO,
312 UBSHI, 311 UC2C X. UW380. 3 10 UAOCBO.
U K3TAC . 307 UR2ROI. 306 UWOLT. 305 UKDSAl,
~ UB51...M. 303 UW3RE. 302 UB5F H. UA31BX,
UK30CF, 300 UA9lJ. uencs. UA1ZAK . UA1­
TAL. UD60FY. N3KK , K6VY. EAWP. K6ARE.

10 M~"e..: UA9CBO.
I S Mete." JASPUl . HE9IlN ,
20 MeIers : OKSAO, K2XA. UWOlT, S"'.-3958. UK3A­

AC. UW3BV.
~ Mete." OK5AO. UK4WAC ,
80 Mete.s : OE1KJW. OKSAO. VE71G, UK. WAC . UK-

5WAZ.
160 Mete rs : OE1KJW .
AI",; ", ' Z l JOO.
Asi",: A98XO. JASPUL VE7lG . UAOlU. UK.WAC. UY·

SGG. UMCBO. UK3......C. UW38V. UKSMAG .
Eu 'ope: OE1KJW. OKSAO. VE7IG. UAOl U. UW3WBO.

UA9NN. UAKBO. UK3......C. UI80M. UW3BV.
No. Am.: HE9I lN. UA9NN
Complel", .ulel 1o. WPX c",n be l ound In the 10'1 .11)I .
1976 issue 01 CO M" \lAl lne . App loCl too n 10",,1 mly
be obta lne<l by send,"O '" bUSlne.. lize. se l' ·"d­
" .essed . Sl"mped envelope 10 " CO WPX AWAROS: '
SO" M indo." Or.• To ,,"'nce . CA 90505. U.S.A.

Ja nuary, 19 78 • CO • 59
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Rule 15. Be honest with signal re­
ports. The only way a OX station can
judge how he is gelling out. is the
reports he receives. (I remember a
station giving a 59 report to a OX sta­
tion who then wasted an hour trying
to work others in that area. Unfortu­
nately he couldn' t be heard.)

Rule 16. Don't waste lime repeating
his call sign. He already knows it.

Hint 19.1 . When working in a split­
frequency OX pileup, do not change
frequency with every call. Stay put for
awhile; let the mob move leaving you a
partially ctear spot and a better
chance.

Hint 19.2. If you are calling and not
getting results, listen. Observe the OX
station's tuning procedure; if he is lis­
tening off his own frequency, spot the
station he is answering. determine if
he is tuning up or down the band, and
keep ahead of the pileup.

Hint 30.9B. Always identify your re­
port on c.w. with your call sign to get
a " R", This saves you a returned card
with 'SRI OM, NOT IN LOG" , when you
thought you had him cold, (Thanks
W4WHK.)

Feedback

DE W2RS-Regarding the OSO life
span item in the August column; a
useful compromise might be to give
countries a life span rather than OSO's
That is, if a country has been inactive
[ie., if no legal operation has taken
place) for five or more years, the coun­
try is deleted. AA Ray's comment is
very key to the point and is a valid
approach, if the OXCC can keep the
records straight. It should be noted
that the ARRL OX Advisory Commit ­
tee (D XAC) rated a similar recommen­
dation high on their recent l ist of
considerations. The OXAC also recog­
nized the problem of gelling to the
Honor Roll due to the inactivity of
certain countries.

Today, the OXCC Honor Roll is an
accomplishment of dedication and
tenure. The current DXCC Honor Roll
requires you work 310 of 319 possible
countries. There are currently more
than ten inactive countries. Many have
been inactive for several years. Thus
the climb to the top is not only a case
of skill, equipment, and dedication, it
is also one of endurance, Many years
of endurance are required to get to
the top and achieve one of hamdom's
great fetes. Is it an unrealistic goal?

Country life span is not without chal­
lenge either. What category does the
twenty OSO 3Y5CC, Bouvet, operation
fit? Three categories of countries: ac­
tive, inactive and ceteted, might be the
answer if someone solves the horren­
dous manual bookkeeping problem.
Got any ideas?

I

It is a pleasure to write about a
OXer who has provided many of us a
country on five bands and the cards to
prove it. When the scientist returned
from Bermuda. we missed that multi­
plier and consistant performer. Fortu­
nately there are several other VP9's to
fill in for George's missed activity ,

Tricks 01 the DX Trade
Again, inpu ts add to the li st of

rules and hints which are provided to
improve OXing. Those who submit
rules and hints that are used will re­
ceive a copy of all the Tricks of the
OX Trade published to date.

Rule 11, Be polite and courteous,
no matter how much difficulty you are
having or how many lids are on fre­
quency.

The proud owner 01 DXGC MILLIWATT
number 1 trophy for 1,0 watt or less is
Ron Moorefield , WBILe 01 Dayton, Ohio.
The 150 countries via QRP power Is an
accomplishment many kilowatt DXers
envy. Ron Is the living example of dedica-

tion and skill i n the art of DXing.

the Naval Underwater System Labora­
tory.

The Tudor Hill lab in Bermuda exists
to provide man a better understand­
ing of the complex behavior of sound
in the sea, Bermuda has a remark­
able mix of environments for acoustic
research. The laboratory is less than
10 miles from the 1,000 fathom depth
curve. Thus, deep-water instrumenta­
tion can be operated economically
from shore.

The photo of George's shack is de­
ceiving. The FT·101 is highly modified,
including an added speech processor.
The antenna on 160-80-40 is a vertical
60 foot piece of 3 inch aluminum irri­
gation pipe. A trtbander yagi handles
the high bands.

•
The small station of George DeVilbiss,
W4EVIVP9. has given over 25.000 con­
tacts to DXers around the world. His great

OSUng habits are a lesson for many.

DE 170PD - Ste Peter Island. one
of the Ohereo! Islands in the Jomo
Sea. under separate administration by
the Navy Authorities was activated bY
Enzo, I?YCA; Joe, IlOPO and Vince,
17DlV. They made over 8,000 contacts
as IJ7EX and over 1,000 as IJ70UN.
Jan, 17PHH, provided the c,w. activi ty.
AR

OX Hot Spot
If you check many 5BDXCC appli­

cations you wilt find several things in
common. The most frequent is a com­
mon call. The Dxer with Bermuda on
T1Qre than one band is sure 10 have
~4EV/VP9.

Georqe De Vilbiss, W4EV, is not
only an active operator, but he OSL's.
During his slay he has over 25,000
OSO's, mostly via the contest route.
He has been a consistent performer
on 160 through 10, At this writing, he
needs three stales for 6BWAS.

George is an interesting story in
himself. He retired from the Navy as
an engineenng officer (Commander).
He received his BS in Electrical Engi­
neering at the age of 49, and a MS
at 53. While in Bermuda, he was the
Resident Manager of Tudor Hill La­
boratory, which is a field activity of

The Hong Kong crew of John, VS6GG
(left rear) is John, VS6GP (right rear);
Richard, a SWL (left tront] and Tom, VS·

688. (Photo W84FJO)
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IJ7EX_ To 17VCA
IJ70UN_ To 17VCA
J2SAC- To OJHC
J28AV_ To F6UD
JASUt /PZ-To

" A8AHA
JYeVK__To W1HSS
K~ttFIC6A-To

W4KA
K~VT/8 R t_To

W2GHK ! 4
K5CO/ SA__To KSCO
KC3F- To W3TEF
KCSKO_ To WA2EOO
K0 40 0 - To KllPMZ
KG6Rt_ To K7NF
KP4AM- To KP48 0 L
KV4tF_ To W2AAF
M1C- To t4EA T
M1I_ To tll6NZ
MP 4BIN_ To K2NJ
OF1AJ/OHO-To

OH1A,J
OF8DX- To OH5MJ
OX3MW_ To SMlleVK
5795--To WfiSP
5U1JA- To JAg'VJK
TA28K _ To OJOVJ
TJ1BF ('72)-To

WA4WTQ
(Continued on page 69)

Norb erto Vidal has moved his 8eira, Mo­
zambique operation as CR7FR to Portugal.
Like many of the eRB amateurs who re­
located, Norberto is now active as CT1AV,

(Photo W7VRO )

Stan Krumpholc , OE1SKC, is one of Aus­
tria's most active DX and OSLers. In the
last two years since taking up DXing , Stan
has worked over 4,500 stations including
135 coun tries. He is an electronic en­
gineer in Wlen where he runs his som­
merkamp FT501 to a 2 element quad, a

W3DZZ and vertical antennas.

QSL Information
The Alricana Net has been reacti­

vated and can be found on 21 355 KHz
daily Irom 1700Z /1900Z. Net Control
stations are W2PPG, "Cal"-WOGX
"Leo"-WA6BJS " Herb." Be further
advised that the logs and aSL·s for the
FHOFX operation (AI Fox, WA4CWG)
are In the possession of W2PPG for the
050 period of Sept. 24th, 1977 - Oct.
14th, 1977. For those requesting aSL's
at the very least please send SASE to
"CaI"-W2PPG
AU8 - To Kl0FlN
AUK_ To K2NJ
AP2TN- To W80FFl
C31CW- To F~Ea

C31FO- To F38W
C31 HD_ To F6BIl
C31MJ_ To EA3NE
C310H_ To F80NW
C310N-To F2VX
C6ABC- To WB~YHN

CNSCC_ To F6CVE
CP1AT_To WOGX
CT28Z_ To WA~FVT

CT38Q-To OZlLO
EA6EO_ To DB3ES
ELUT- To W3HNK
EP2IA_ To W~YE

EP2LA- To WB8DKQ
EP2MO_ To W88DKO
EP2TT_To JR3W RG
EP2VW_ To W4YE
FBIYE_ To F6BFH
FY7AE- To WA4WTG
GJ5CCP_ To ON6NH
HIISRH_ To W2KF
HIUOJ- To K3SWZ
11DFSIIAS-To

lIFNX
t8KLV / ....__To

IOKLV

Deryl Duffy, ZL1BOQ stands proudly in
tront of his Auckland , New Zealand, home.
Deryl's big signal proves that a vertical
can join the big DXers on 20 meters and
the world. He is currently devoting his
time to 40 meters, having worked 80

meters pretty hard this last season.

glad to have the amateur's help in
identifying the cause. But not always.
in which case, the program may be the
lirst step in establishing better working
arrangements between your club mem­
bers and the power company.
Thanks!

The OX news and aSL managers
were supplied by many. To those al­
ready mentioned we wish to add the
DXer Magazine (W4BPD), NFDXA
News (N4UF), L10XA Bulletin (W2IYX),
WCDX Bulletin (WA6AUD) and the
WWDXC Totem tabloid (WA7RVA); all
of which add measureably to the con­
tent of this col umn. Our thanks to them
all. Keep the OX news coming and we
wi ll share it with our readers.

73, and the best of OX, Rod W70M

If you haven't seen Don Riebhoffs
(K7ZZ, CT4AT, etc .) super 8 mm
movies, you 've missed a real eye
opener. (ec: Preview lirs!!)

Another program you might have
missed is " Power Line Noise". Most
power companies have a noise chas­
ing crew. Get a hold of the power
company's PR representative and tell
him several of their customers would
like to know what the company is
doing to identily and solve noise prob­
lems. The cooperation will astound
you.

Most power companies are inter­
ested in educating the public on their
services. In return they gain by you,
being better able to identify noise
sources. When the power com pany
has a noise problem, the probl em is
usually costing them money, they are

Japan's Most Wanted

A recent poll of JA DXers with 200
or more countries resulted in a list 01
interest. In order of most wanted:

1. Bouvet-3Y
2. Clipperton-Fa
3. So Sandwich-VP8
4. China-BY
5. Iraq-YI
6. Albania-ZA
7. Malpelo--HKO
8. French Guiana-FY
9. Aves lsland-YVO

10. Abu Ail ; Jabal at Tair- ET/ A
The fist is an interesting example of
relativity. While the U.S. enjoyed the
fine operation ' of FY7AK (2.950 aso's
in the 1976 ca WW phone contest
alone), the big JA DXers couldn't make
it through to the Caribbean. Seven or
eight appear on most toe ten lis ts. At
last report, even with the HKCnu op­
eration, most still need Marpe!o.

DX Club-1978 Style
Another year and the newly elected

vice president for programs thinks he
has 10 take on Altita the Hun with a
fly swatter. Getting DX programs for
club meetings isn 't all that hard . Here
are some more sources:

The OXpedilion provides the single
best source for programs of interest to
all. Even the XYL and harmonics are
intrigued by a program on some nuts
going to an isolated spot to operate.
Most DXpeditions take along a camera
to record the great events. So write to
the DXpedition crew.

The common DXpedition program
format is a set of 35 mm slides and an
audio cassette. So, you get a program
for the price of postage. There are
some problems however. One is that
the best known DXpeditions are
booked for several months in advance.
Get your bid in early. The second
problem is often too much narration.
I remember one great program about
a well known Dxpedftion which had
18 minutes of narrative to go with one
slide showing the crew in the depart­
ing airport. Preview the program. Edit
if you desire using a second tape re­
corder.

Another great source is amateur
magazine articles. Yes, a good detec­
tive can find clues to great programs
in the amateur magazines. Everyone
recalls the hOt air balloon story in the
August t977 CO. Again there is a 35
mm slide and cassette program avail­
able for the postage.

The great thing about the sli de and
cassette program is the ability to fi ll
in at the last min ute. If your live pro­
gram cancels at the last minute, use
the slide show. Several are available
simply by making a telephone call.
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a monthly feature by

A. EDWARD HOPPER, W2GT

5
News of cert if icate and award collecting

M06l.EAMAIEUR RADIO
AW\ROS CLUB h:.

.....,""."'..,-,,---

Group 1-1977 CH Convention Committee

'"W3FVU 1193
PY1BAR 1194
N9TN 1195
W.o,llJ NF 1196
«eoze 1197
OK1KTl1198

KaDDK,
WB00SV,
WB~UYW

1000
W3FVU 452
WA9JNF 453
K90ZG 454

USA-CA Honor Roll
1500

W3FVU 334
WAe"JNF 335
K9DZG 3362500

WA1UV X 247
WAIIJNF 248

3000
WB90CZ 195

2000
W3FVU 286
WAlVVX 287
WAllJ NF 266

Special Honor Roll
(All Counties)

#176-Don Guy , WB9DCZ , 9-9-77

W7KOI, W7PXA, N7SU,
K8WXJ, K0JJV, W0KN,
W~RMG, K~RSJ, W0THY,
and AI Foster SWL.

Amateurs originally registered but
cancelled out were: K4DLC, W4EHN ,
W9HAT, W9NSM.

Statistics show: 266 Jr. Ops., XYL-s,
YLs, Amateurs, SWLs and friends at­
tended, 163 registration cards were
returned, another 4 cancel led - 213
Badges were made up for the Con­
vention-238 Banquets were served
Saturday night; 198 Buffets were
served Friday night; 67 Breakfasts
were eaten Friday morning; 102 Break­
fasts were eaten Saturday morning;
11 1 toured the Mayo Clinic ; 87 toured
the Mayo Museum: 150 took the River
Cruise; 143 Licensed Amateurs regis­
tered and attended: 3 Licensed Ama­
teurs attended but didn 't register; 7
Licensed Amateurs reg istered but
could not make it; 19 Amateurs bought
tickets but could not make the Con­
vention: 1 Mi llion tins of fun were given
away and no one fe ll into the swimming
pool ; over 2000 Prize tickets were
donated for the reqular door prizes;
200 plus tickets we re obtained for the
Special Prize drawing.

Those who attended but did not
seem to be in any of the 4 photo -
graphs include: K1VKY, WB2INE,
K2PFC, K2TPS, K30JJ, K4ISF,
WB4RTC, WB6ERF, W9CNG, WA9CZI ,
WB9NOZ, WB900E, W90P, WB9QOX,
WB9QGW, WB9WBB, W0AM, WAJ!J­
AVW, WD0BBZ, WB0JUS, WB0MNE,
WBi1SZQ .

The prizes are too numerous to
mention except for the 3 BIG ones:

Official Pholographer­
John Franklin.

Bill Wf10WY 1977 County Hunters,
Convention Chairman and MARAC Na­
tional Annual Convention Coordinator.

Amateurs not registered and attend­
ing were: WNlBPE, K0GA, K0TVY.

Amateurs registered and not attend­
ing were: W1AQE, WA2GPT, W4LZR,
WSFS, WA0ATI, WA0EVO, W0RLR.

Amateurs with prize tickets only and
not attending were: W1 LaO, WA1UVX,
W2MCY, W3FVU, W4IGW, W7GHT,

State Capitals Award .

T he, "Story of the Month", courtesy
of Bill Nash, WOOWY and Jack Scrog­
gin, W0SJE is:

The 1977 County Hunters
Convention, Rochester, Minnesota

"The dale of the Convention was
June 30th through July 3rd, with some
arriving earlier and some staying later.

Needless to say, a great amount of
fun was had by all and we are looking
forward to the '78 County Hunters
Convention.

The Committee members who work-
ed so hard to make it a success were:

W0lAH-Prize Chairman.
WA0'RJJ-Entertainment Chairman.
W0KMH-Publicity Chairman.
W0KYG-Program Chairman,
WA00DW-Regislration Onairrnen

and Treasurer.
WA0SGJ-Communications

Chairman and Secretary.
Refreshments Chairman-WA0LMK.
Commitleemen- W0FCO, K9DAF,

W0BKS, WB0ABM, W0UM.

·P.O. Box 73, Rochelle Park, NJ 07662
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Group 4-Nearly everyone who attended the convention.

Kenwood TS· 520, pre-reg istration
prize won by K80DY.

Kenwood TS-520, main door prize
won by WB900E.

Kenwood TS7200A, door prize won
by K2PFC.

The photographs taken by John
Frankl in are:
Group 1 - Convention Committee,

Front row L to R - Noel, WB0ABM;
Bob. K9DAF; Ev, W~KYG ; Sr. Atveme.
WNJSGJ; Dick, WAeDCO; Vern , WAfJ·
RJJ.

Back row L to R - Doug , W.0BKS ;
Cecil , WfJUM ; Bob, W0'KMH; Bill , W0­
OW'(; Wally, W~ODW; Tom, W0LRH;
LeRoy, WA0LMK.
Group 2 - YLs and XYLs,

Front row L to R - Maureen Me­
Gowen & Allen, WB0EXO; Marion
Dunn, XYL, WB0JYB; Lou Ella Brege,
XYL, K80DY; Hazel Cain, K90GR; Group 2-YLs and XYLs a t the convention.

AYO; Lyn Welliver, WB4RVW; Ruth Ve­
verka, XYL, We-FBB; Sr. Alverna O'Lau­
ghlin, WMISGJ; Jolene Ross, XYL, K9­
GTO; Barbara Bowman, WB0VUO.

4th row L to R-Wanda Hanson, XYL,
W~KMH ; Sandy Grew, XYL, W9GBI;
Gladys Finchum, XYL, W6HO; Dixie
Johnson, XYL, K9DZG; Boobie de
Graff, XYL, W4ISF; Mary Smith, XYL,
W8RKL; Dana Sagely, Jr Op, WBB­
ELJ; Pat Bagely, XYL, WB0ELJ; Karen
Veverka , Jr Op. W0FBB; Dorothy An­
derson , XYL, K0GA.

5th row L to R-Gerri George, XYL,
WA5YSC; Ann Secrest, XYL, WABASV;
Susan Hall, XYL, WA4UNS; Helga
Skaptason, XYL, VE4SK; Fay Isle, WA·
4B DE; Peg Johnson, XYL, K2TPS; Val
Hanson, SWL; Geneva Boatman, XYL,
WSAWT; Vi Woelk, XYL, W.0DSY;
Karen Thorne, WB9ZNA; Pauline Park-

Group 3-Holders of the All Counties Award. (Continued on page 68)

Virginia Lyon, XYL, W9LHG; Sandy
Kemp , WA40ER; Sue Corning, XYL,
KilOIX ; Donna Lutsey, XYL, WB0ABM;
Jessie Vermilyea, WA2RYO; Janice
Karja lahti, XYL, WA00DW; Nancy Ol­
son, XYL, WADRJJ, Earleen Nash , XYL,
WWWY.

2nd row L to R-Jenny Lauterbach,
Jr Op, WB9NUL & WA9BHH; Joyce Lau­
terbach, WB9NUL; Connie Prowchaska.
XYL, W9ABM; Kea Diagre, XYL, WA4­
ZYU; Joan Michel, XYL, W90P; Barbara
Fuss, XYL, W2HIH; Gail Brown, XYL,
WA3VLB; Kat ie Duderstadt. XYL, WfJ­
LRH; Deloris Glasscock, XYL, W0FF;
Alena May Jablonsky, W0MRJ; Rose
Miller, XYL, WflJGV; Belly Mead; Dag­
mar Vincent , XYL, W0"UM.

3rd row L to A-Mild red Coleman,
XYL, K4IUO; Marilyn Roberts; Elsie Stet ­
lIemyre, XYL, WSTQE; Leanne Grew, Jr
Op, W9GBI; Mabel Schmarder, XYL,
WA2AEA; Avis Miracle, WBWUT; Violet
Dunn, XYL, W1 DIT; Lorraine Bachman,
XYL, K9DCJ; Laura Dyson, XYL, K0"·
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a mon thly feature by

GEORGEJACOBS,W3ASK

Propagation
The science of pred ict ing radio conditions

LAST MINUTE FORECAST

V.h.t. Ionospheric Openings
Not too much ionospheric propaga­

tion IS expected on the v.n.t. bands
during January. Auroral activity IS

usually at a seasonal low, and there is
usually little spcradic-E ionization.
Best bet for ionospheric openings is
on those days when h.t. conditions are
expected to be BELOW NORMAL or
DISTURBED. Check the "Last Minute
Forecast" at the beginning of this col­
umn for the days during January that
are expected to be in these categories.

There is a fairly good chance tor
some meteor-scatter type openings
du ring the QUA DRANTIDS meteo r
shower which should take place be-

pheric noise, or statrc. should remain
at low seasonal levels during January ,
and signals may often be exceptionally
strong. Good short-s kip openings are
also fo recast du ring the hours of day­
light over distances ranging between
approximate ly 150 to 750 miles. As
da rkness falls, the snort-skip range
should increase to between 1000 to
2300 miles,

80 Meters: With low static levels
continuing through the month, fairly
good OX openings are expected to
many areas of the world during the
hours of darkness and the sunrise
period. During the daylight hours,
short-skip openings should be pos­
sible up to about 300 miles. During
the hours of darkness, skip should in­
crease to distances between epprox­
imately 400 to 2300 miles,

160 MeIers: Look for some OX on
this band from a few hours after sun­
set to shortly before sunrise. Remem­
ber that DX co ndi tions lend to peak on
this band when it is sunrise on the
eastern terminal of a path , Short-skip
openi ngs up to the geometric l imit of
2300 miles should be possible during
the hours at darkness. Because of ex­
tremely high solar absorption in this
frequency range, ionospheric propaga­
tion generally is not possible during
the hours of daylight. although it may
sometimes occur over very short
distances.
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Day.lo_Dey Cond!lion$ Expecred For JBn. 1978

Expecred Signel Quellly
(.) (3) (2) (I)

20 MeIers: Good OX condi tions to
most areas of the world are expected
to continue on this band from shortly
after sunrise to an hour or so after sun­
set Expect signals to peak fo r about
an hour or two alter sunrise and again
during the afternoon. The band may
occasionally remai n open towards
South America and the South Pacific
area to almost MIdnight. Good short­
skip opemnqs. over d istances ranging
between 750 to 2300 miles, should
also be possible duri ng the daylight
hours,

40 Meters: Look for the fi rst signs of
OX from Europe and the east during
the late afternoon hours, with condi ­
tions improving with darkness. The
band should open to most areas of the
world during the night, and remam
open until shortly after sunrise. Atmos-

HOW TO USE THIS FORECAST
1. Find propeoar;on inde. a.no<:iated WIth parti<:.

ular band opening h om PropaOlllion Charls ap­
pearing on the follow ing pag es.

2. With the p,opeoarion index, use the ebove taO le
to rind the e.pected sionlli qual ity esso<: ieted
wit h the band opening ror eny day of the month.
For e"ampla, an opening . hown in the charl .
w ith a prope oetion Inde x of 3 will be poor on
Jan, 1-2, l air (C ) on lhe 3rd, oood (B) on Ihe 4th
and fa ir (C) again on 1he 5-6. el<: .

For updated information dial Afea Code S16·883.
6223 for DIAl-A·PROP. subs<:ribe 10 bl·wae kly
MA ll·A.PROP, P,O. Bo. 1714, Sil ver Spring, MD
20'902.

Propeoarion Index ,

0"
Above Normal : 17, 2S
High No,mal : . , 12, 16.

16. 21. 2., 31
low Normal : 3, S-ll, 1(J..

11, 13, ts. 19..20, 23,
26-27, 30

Below Norm al : 1-2, 7,
9, 14, 22, 28-29

DisturDed: 8 D·E

WIlere expecred .ignel queUry ;.:
A.-.Eu :e ll ent opening, e.ceplionally strong, steedy

.ignal. grealar than Si+30 dB.
B-Good opening, mooaflltely snong signals Vllry·

ing belw""n SO and Si+30 dB, . ith llnl. l ed ing
or noIse.

C--Feir openIng. signals bet.""n moderetely Sl rong
and . u k, varyIng bet.""n 53 and S9, wit h
some leding end noise.

D----Poor opening. with week signats varying t>a­
tween S1 and 53. and with considerable IlId,n9
a.nd noise.

E-No opening axpeeted.

T he new year should be a good one
for high frequency propagation con­
ditions.

The present sunspot cycle, wh ich
began during March, 1976, cl imbed
very slowly during 1977, and is ex­
pected to rise rapi dly during 1978.

The year should begin with a solar
level in the upper 30's, and rise to at
least the mid-50's by the end of the
year, with a good chance thatthe cycle
might climb to as high as 80. This
means a considerable improvement
can be expected in propagation con­
d itions on the h.f. amateur bands dur­
ing 1978.

The following is a summary of h.f.
band conditions expected during Jan­
uary, 1978. For specific times of DX
openings refer to the OX Propagation
Charts which appeared in last month's
column. This month's column contains
Short-Skip Propagation Charts for Jan­
uary and February, as well as Charts
centering on Hawaii and Alaska. The
Short-Skip Charts contain propagation
forecasts for c ircuits varying in length
between distances of 50 and 2300
miles.

10 Meters: Some fairly good open­
ings should be possible to southern
and tropical regions during the day­
light hours. Some openings towards
Europe and the east should be pos­
sible between 8 and 11 a.m., and to ­
wards the Far East during the late
afternoon. Look for some short-skip
openings between distances of about
1300 to 2300 during the afternoon
hours. Openings over shorter distances
may be possible during periods of
ionospheric storminess.

15 Meters: Good OX conditions are
forecast for this band to most areas of
the world during the hours of daylight.
Signals from Europe and the east
should peak before noon; from the
south during the afternoon hours, and
from the west and north during the late
attemocn. Expect good snort-suo
openmqs. rang109 between 1000 to
2300 miles, during most of the day­
light hours.

' 11 307 Clara SI., Si lver Spring, MD 20902.
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(Meters) Ol.tllnc. 8e/ween 5/./lo"a (M,l es)

50-250 250-750 750-1300 lJOO.2300
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FullV guaranlllted by the or;.ginalor
o f t he R ·X Noise Bridge. ORDER
Y O URS NOW!

The price is $49.95 and we d el iye r
p ostpaid anyw h e re in U .S . and
Can ada. Cali fo rn ia r..idenls add
u l.. tax .

W hy work in the d ark ? Your SWR
m eter o r your resis t a nce ncrse
bridge telll o n ly ha lf lh. story. Get
t h e ins1rument that really works,
the Palomar Engineers R ·X Noee
B n d ge. Use it to cheek y ou r
ant.nnas from 1 to 100 MHz. A nd
use it in your shad< to adjust
resonant frllquencies o f both series
a nd per.ll.1 luned circu'ts. Works
bener lh.n a dip meter and eests a
lot le ss . Send for o u r free b roc:h u re .

The P.lo m ar Eng inee rs R ·X NOise
Bridge te lls y ou if you r antenna is
resonant o r n o t a nd, if it ;s not ,
whether it is t oo long or reo short .
All t hif, in one m .asur.ment
reading . And it w ork s just as _II
w,th h em-ban d-o n ly receivers as
with general e Oyerl9l equ ipment
beeause if g 'ves perfect n u ll
readings .YIO when the ant.nna is
not reson a nt. It giy... r... istenee and
reae1anee re ad in gs o n d .p o les ,
in verte d VIfl , q uads, beams.
mul t iba n d trap dipoles and
YM t icals . N o sla tion is complete
wit hou t th is up-to-date inst rument.

Itaty wnt. i2VT T o P .O . Box 370
22063 Cantu. E lsewh.... send
552.00 (U .s.1 f o r air parcel post
deliYery worldw,de.

If t h erl is one pla ce in your station
w h.re you canno t ,if,k uncerta in
resul ts it is in you r a nt.nn• •

..j l earn the t ruth
your an ten na.
..j Find
frequency .
..j Adjust it to
opera ti ng fr eq uency
and easilyo

18-19 (1.01
19-21 (2-1
2Hl3 (3)
03-05 (4·2)

csce I"06-07 1.0)

07.()8 (2" 1
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January & February, 1978
Openings Given in GMT #

HAWAII
January & February, 1978

Openings Given in Hawai ian
Standard Time #
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See explanll ion In How TO U. e Short Skip
Che rts "' in bo o at Ihe be 'l inn ing of lh i! co lum n.

° Ind icet". b.. st time for 80 MeIer openings. O pe n­
Ings On 160 .Me lera a re a lso likely to occur eu r­
, ng thOH lime. when 80 Mel. r opflnings . 'e
ahown wilh a p'OP.ga tion Inde. of (2). o r h i'lher

NOle : The AI. sk. and H.w.i; Pro p. g. t io n Charll
a re intended lor dislance. o,e.ter Ihan 1300
mil... For . ho rte r d istencea. u•• th. preced·
Ing Short·Sllip P rop.... e lion Chert .
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14·16 2·4) 14-16 (4)
16-18 (t·2l 16-17 (2....)
14-19 (1).21 17·18 (2·31
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HOW TO USE THE S HORT-5KIP CH" RTS

1. In lhe Short-5kip Chart. U.e p.edic ted t imn
01 o pen ings c.n be fo und u nder Ihe . p pro pri.te
distsnce column 01 • p.rticular Me te r band (10
lh.o ugh 160 Mete rl). • S s llown In llle le lt Iland
co lumn of the CIl. rl. Fo r lhe " Ink••nd H.wa il
Chll rts tile p.edlc ted times 0 1 ope nin gs e 'e
fo und und e r the .pprop. i. le Me Ie r b.nd col um n
(15 through 80 Mele l'S) fo r • pa rticul . r geo­
g rllphic., .egion 01 the conlinent.1 US". as
ahown in th .. 1.1t Mnd column o f tn. Chart• •
" •• Indica I•• the be.t lime 10 li. le n for 10
meier openin,l ; • be.t times 10. 160 me Ie r
opening• .

2. The prop.g.,IOII i ndell I. the number th.,
.ppellrs in ( ) .lter the time o l ..eIl predicted
OPIning. On "'e Short-5k ip en.rl. whe re two
numerels Ire ahown wi"' in I l ingle HI 01 paren­
lhesis . Ihe fi",t .pplies to "'e ahorte. d;a.lance
for which Ih .. !o reeu t is m.de, .nd the HCond
to lhe grealer dillanca, Tile inde~ ind icales the
n umber of d.y. du .ing Ille mo nlll on wll ich the
opening i. e~pected to t.ke pl.ce . u lo llowl:
(4) Opening shoul d occur o n mo,e tll an 22 day .
(3) " " " be lween 14 .nd 22 day.
(2) " " " betwee n 7 . nd 13 day.
(1) ".. on lentllen 7 d.y.

Refe r to lhe " Le I! Minule Foreeu t " at the be­
ginning of lhi. column tor the .cluel dlltu o n
which .n .opening with a .pe<:ific p,opllgation
,ndell ''I likely 10 occur. lind IIlI s ignll l quelity
thlt can be e.pe<:Ied .

3 . Time. ahown in lIle Chlrt•• re in "'e 2...
Ilou. &)"lIem. wllere 00 i. midnight ; 12 i. noon;
01 il 1 A.M.; 13 i. I P .lol ., . ,c , On the Sl'Iort­
Skip Chlrt Ippropri.te dayNgll1 lime is used .t
11>1 Pltll mldi>Olrd. For ....m ple , on I circuli
between Ml ine Ind Floride. the time ahown
would be EDT; o n • circuit be lweln N.Y. • nd
T...... lhe time I I the midpoinl would be COT,
etc. Timel I hown in tile Hawa ii Chari a 'e in
HST. To conYerl 10 dllylighl liml in Olllet US"
time zo ne. , add 3 houts in tt.e PDT zone ; ,
hOUri in the MOT zo ne : 5 hour. In COT zone ,
snd 6 hOU,. In lhe EDT zo ne . Add 10 hou r. 10
conve rt from HST 10 GMT. For e .emple, when
it i. 12 noon in Ho no lulu , it il l S or 3 P .M. in
LOl " ng e le ' ; l ' o r 6 P, M. in Weah inglon, D.C .:
and 22 GMT, T,m. ahown In lh. Alask. Chert
il g iven in GMT. To cceveet to deyi loll, time in
o"'er .r 01 the USA. sublreet 7 hoUri in the
PDT zo ; 6 hOUri in "'e MDT zone; 5 hours in
the COT zone and " houra in "'. EDT zo.... For
• ••m ple • • t 20 GMT it is 16 0' " P .M. in N.Y.C.

" . The Short-5kip ChI" ia baaed upon • t ra ns­
mitted power o f 75 w.tta c.w. or 300 w. ll. p .e .p .
on a idebend : The " I. ak. end H.w. il Ch.rts are
b llsed upon a transmiller power o f 250 walll cw
or I kw p.e .p . on .ideband, " dipole IInlenne a
Quarle ,-wavelenglh Above ground ia assumed
lor 160 and 60 mele rs . a neu-weve Above g rou nd
o n "0 and 20 met.. ,., and a wllvelength eecve
ground On 15 Ind 10 me te rs , Fo, eac ll 10 db
gain above Ihe.e reference re vel• • lhe prop. g.·
rlon jndu wilt inc,e ..se by one level ; fo r each
tOdb loss. it will lowe r b y one level.

5. P ro pao a lion dela conl.ined in the Charta
h.. been p.eper.d from basic dal. publi&h.d
by Ihe Ins litUI. For Telecommunication set­
.nces 0 1 the U.S, DePI. 01 Commerc• . Boulde.,
Colorado. 40302.

CO Short-Skip Propagation Chart
January & February, 1978

l ocal Sta ndard Time at
Path Mid-Poi nt

(24·Hour Time System)

tween January 2 and 4. l ook for a
peak of about 40 meteors an hour on
January 3. 73. George, W3ASK

15 Nii

10 Nii
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a monthly feature by

FRANK ANZALONE, W1WY

ntest lendar
News/views of on-the-air competi t ion

entry. Check log for duplicate contacts.
Taking credit for duplicate contacts in
excess of 3% of the total made may
mean disqualification.

Mailing deadline is March 1st to:
YU DX Club of SRJ. P.O. Box 48,
11001, Belgrade, Yugoslavia.

DL QRP Activity C.W. Conlest
Starts: 1500 GMT Sal., January 14
Ends: 1500 GMT Sun" January 15
Power input for this contest is limited

to 10 watts or less, single operator and
on c.w. only. ORO stations may par­
ticipate but only contacts with QAP
stations are valid.

Limit your operation to 15 hours.
The 9 hours off may be taken in two
parts. Contacts may be made on any
five bands tnthe 1.8 to 28 MHz spec­
trum.

Exchange: AST plus QSO no. and
power input. Add "X" if crystal con­
trolted. (579001/8X) Stations using
more than 10 watts indicate ORO in­
stead of power figure.

Scoring: Contacts with stations in
same country 1 point. Other countries
but same continent 2 points. OX on
other continents 3 points. If QSO is
with another QRP station add 3 points.

Stations using less than 3.5 watts
get credit for 1 handicap point, and
another handicap point if rig is crystal
controlled. Double the above points if
both stations meet above handicap
requirements. (8 to 12 final points pes­
slb!e)

Reducing input power of a commer­
cial rig does not qualify it for handi­
cap bonus.

Multiplier : Each DXCC country
worked, one if on own continent, two
if on another continent. Plus call areas
of JA, PY, VE, VK, W/ K, ZS.

Final Score: Total OSO points from
all bands times the multiplier points
from each band. (Scoring for ORO
stations same. )

Include a summary sheet showing
the scoring, equipment description
and the usual signed declaration.

Maili ng deadline Feb. 15th to: Hart­
mut Weber, DJ7ST, 0 - 3201 Holle,
Kleine Ohe 5, West Germany.

YU 80 Meter C.W. DX Contest
Starts: 2100 GMT Sat. Jan. 14
Ends: 2100 GMT Sun. Jan. 15

The YU OX Club is again sponsoring
this contest to stimulate more activity
on 80 meter c.w. Both single and multi­
operator operation is permitted.

Exchange: AST plus QSO no. (001
and etc.)

Scoring: Contacts between stations
in the same country 1 point. With other
countries on the same continent 2
points. With countries on other conti­
nents 5 points. With YU stations 10
points. (Only one OSO with the same
station.)

MUltiplier: Each DXCC country in­
cluding your own, and each YU prefix
worked .

Final Score: Multiply total OSO
points by sum of OX countries and YU
prefixes worked.

Awards : Certificates to the top
scorers in each country, 2nd and 3rd
place awards where justified. Call
areas in W/K, VE, PY, VK, ZL, JA, and
UA9 & UA0 witt be considered separate
areas for awards. There are also Tro ­
phies for continental leade rs.

Include a summary sheet and the
usual signed declaration with your

Calendar of Events
Jan. 7-8 ARRl CD Phone Party
Jan. 14-15 YU 80 Meter C.W. Contest

t Jan. 14·15 DlQRPC.WContest
t Jan. 14&22 RTTY Flash Contest

Jan. 21-22 ARRl VHF Sweepstakes
Jan. 21-22 ARRl CD C.W. Party
Jan. 27-29 CQ WW 160 C.W. Contest

t Jan. 28-29 French C.W. Contest
Jan. 29-30 Classic Radio Exchange
Feb. 4-5 ARRl DX Phone Contest
Feb. 4-12 ARRl Novice Contest
Feb. 11-12 QCWA QSO Party
Feb.1 1-12 Ten-TenOSOParty
Feb.18-19 ARRl DXCW. Contest
Feb. 18-19 Yl- OM Phone Contest
Feb. 25-26 French Phone Contest
Mar. 4-5 ARRl OX Phone Contest
Mar. 4-5 Yl-QM CW. Contest
Mar. 18-19 ARRl OX CW. Contest
Mar. 25-26 CQ WW WPX SSB Contest
Apr. 1-3 ARCl ORP OSQ Party
Apr. 11-12 OX toW/VE YlC.W. Party
Apr. 25-26 OXto WIVE Yl Phone
Apr. 29-30 PACC Contest see

instructions
t Not Officially Announced.

'14 Sherwood Rd., Stamford, Conn. 06905

T he following errors were brought to
light after the publication of the CQ
World Wide Contest results in the
September issue.

VU2ACD was incorrectly listed in the
c.w. results . Mike's operation was in
the phone section and his 106,920
points on 14 MHz puts him at the top
in that category for India.

VE70AJ was also listed as a c.w.
entry. His all band score of 312,828,
however, should have been in the
phone results, right under VE7KB the
winner. (That makes VElIQ the c.w.
winner.)

There was a typo error in WA3WRD's
call, also in the c.w. all band section.
It appeared as WA3WRO.

Under MUlti-Operator, Single-Trans­
mitter, certificate winner, UK3ABB's
score was not included. His score is as
follows: 1,298,800--1462-96-286. In
the same section , the score for UK1­
MM, who won for Karella-Finnish­
SSR, was also deleted. It is: 184,804­
643-49-139. And lastly, the score
for UK5EDB, Ukrainian SSR, which was
deleted is: 106,812-454-36-102.

Another and interesting Trophy. This
one sponsored by the Southeastern
OX Club in the club category. The
award will be made on the following
criteria: 1. The winner must be a bona
fide club entry. 2. The winner in each
year's CQ WW Contest would have the
highest combined CWIPhone score
improvement over the previous year's
combined score. 3. Minimum score
will have to be at least 5 million points
for each year on which the improve­
ment is based. (t.e.: 5 million for the
previous year, 5 million plus for the
current year.) This should be an in­
centive for some' lesser active clubs
who have been in the shadow of the
PVRC, FRC and others for these many
years.

The response for a CW. WPX Con­
test were quite favorable and we are
looking into the possibilities of running
one, but not for the 1978 season.
There are too many factors to be taken
into consideration.

73 for now, Frank, W1'WY
.,.,.,-,,,....--.,..,
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Results 1977 French Contest
U.S.A.

WA9VOL 5994
WOPRY 10662
WOBK 1684

C.w.
W1 MDO 20660
W10PJ 27
WA2EJZ 396
W3ARK 6336
W3FCI 1425 PHONE
W3EUJ .432 WA1WFS . . 11244
WB40GW . . 36087 F2YS/W2 .. 12069
WA4ZHU .. 15048 WA2EJZ .. . . . 356
WB4FHI 4143 LU1BAR/ W3 7401
K40Aa 3159 W3FCI .4785
N4MM 2687 W3AKO 1485
WB4WHE 216 N4MM 17286
W8VSK 13884 WA4SHL 9408
K8CW 10260 K4KZP 3276
WA8KME 1377 WA4LOF 3207
K8LUU 3645 W840GW .. 4017
WB8WTO 810 WB5MSU 225
W90HH 23166 WA9FZO 1676

The winners in the 1977 Bermuda
Contest were G4CNY (93,555 points)
for the United Kingdom. VE3K Z
(68,145 points) for Canada. And
K2UR (40,400 points) for the U.S.A.
VP9IG was top man for Bermuda.
(679,470 points) Last year 's contest
was a combined phone /c.w. affair.
The above winners made Ihe trip to
Bermuda as guests of the Radio
Society of Bermuda, for the Trophy
presentation at their armuat banquet
in October.

Awards: Certificates will be awarded
for the highest scores, longest OX and
" Unusual achievements."

Send logs with comments, pictures,
anecdotes and etc. to: Stu Stephens,
K8SJ, 2386 Queenston Rd., Cleveland
Heights, OH 441 18. A s.a.s.e. will get
you the results.

CO WW 160 C.W. OX Contest
Starts: 2200 GMT FrL, January 27
Ends: 1600 GMT Sun., January 29
Rules are the same as in previous

years and were completely covered in
last month 's Calendar.

This year however more emphasis .
will be put on penalties and disquali ­
fication for excessive duplicate and un­
verif iable contacts.

Since this is a single band activity
with a limited aso and multiplier total,
it really should not be that difficult to
keep an accurate log.

Primarily this is a single operator
contest but multi-operation will be ac­
cepted and certificates will be awarded
on the same basis as for single op­
erator.

Note that two new plaques are be­
ing awarded by the West Gulf A.R. C.
for the Top U.S.A. and European single
operator scores.

dentty multi -operator stations can op­
erate the full 48 hours.)

French stations will be permitted to
use 160 c.w., only on 1.826 MHz.

The same station can be worked on
each band for aso and multiplie r
credit.

Exchange: RS(T) plus aso no.
(579001) French stations will also send
two figures after their call to identify
their department. (F6ZZZl67)

Points: Contacts with French sta­
tions , and departments and territories
on the same continent are worth 3
points. On stations in other continents,
10 points.

Multiplier: Each French department,
(95) and each overseas department
and territory worked on each band .

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

Awards: Certificates to the top
scorers in each country and each USA
call area. In the past contest a sos
were honored for the many French
awards. DUF, OPF, OOFM, OTA, ONF.
However no mention was made about
it this time .

This year logs go to a new Manager.
REF Traffic Manager, Michel Menetrter.
F5IN, 2 Square Trudaine, 75009 Paris,
France.

Classic Radio Exchange
Starts: 2000 GMT Sun., January 29
Ends: 0300 GMT Mon., January 30

The Southeast A.R.C. of Cleveland,
Ohio is again sponsoring this unusual
actiVity.

Object is to restore, operate and
enjoy older equipment with like minded
amateurs.

A classic rig is defined as any gear
built since 1945 but at least to years
old. An advantage in the contest but
not required in the exchange.

The same station may be worked on
each band, mode, and different equip­
ment combinations. Non-contestants
may be worked for credit.

Exchange: Name, RS(T), state, prov­
ince or OX country and receiver and
transmitter type. (i.e.: home brew, 807
final and etc.) Also any other inter­
esting .tntormation.

Scoring: Multiply total OSOs by
(receivers + transmitters + states +
provinces + OX countries) worked on
each band. Multiply that total by your
Classic multiplier. (Total years old of
all receivers and transmitters used.
Three asos minimum per unit .) If
transceiver, multiply age by two.

Frequencies: C.w.-60 kHz from
low edge of each band. Phone-3910,
7280, 14280, 21380, 28580. Novice /
Tec h.- 3720, 7120, 21 120, 28120.
Listen on the half hour for " coast to
coast OX" on 20 meters.

Giant RTTY Flash Contest
Two Periods

1500-2300 GMT Sat., January 14
0700-1500 GMT Sun., January 22
Th is is the 10 RnY contest spon-

sored by the IATG of Italy, called Flash
because of the two short periods of
operation.

All bands may be used, 3.5 thru 28
MHz and also via Oscar, in that por­
tion of the bands used by RnY sta­
tions. The same station may be worked
on each band for exchange and multi­
plier points.

Exchange: Call, RST and CO Zone.
Scoring: Contacts with stations in

own Zone 2 points. With stations out­
side own Zone, according to the value
in the "exchange point table" . Oscar
contacts double in point value.

MUltiplier: Each OXCC country and
W/K, VE and VI< call area worked on
each band.

Final Score: Total oso's x ex­
change points x total mult iplier .
There is also a handicap of 2% to
12% deducted from the final score
based on the position of winners in
previous contests.

Awards: Gold, Silver and Bronze
medals for first three places. The 4th
to 7th place winners, a year's sub­
scription to CQ Electronic magazine,
8th to 10th place a 6 month's sub­
scription .

Points and position achieved in this
contest will be included for the World
RnY Championship for 1977. (This is
last for 1977)

The contest is also open to SWL
RnYers with the same scoring sys­
tem.

It is suggested you write to Prof.
Fanti lor a more detailed rules sheet
with an "exchange point table", handi ­
cap table and sample forms.

Logs must be received no later than
Feb. 28th and go to: Prof. Franco Fanti,
via Dellolio 19, 401 39 Bologna, Italy.

Ftench OX Contest
C.W.: Jan. 28-29 Phone: Feb. 25-26

Starts: 0000 GMT Saturday
Ends: 2400 GMT Sunday

The following rules were received
just in time to make this issue. They
are more or less the same as in previ­
ous years except for some changes in
the scoring and countries that can be
worked for French credit. (No mention
was made of ON, HB, LX and etc.)

Contest exchange is not limited to
European French stations only, you
can also work French overseas de­
partments (FG, FM, FY, FR) and ter­
ritories (FB8W, F88X, F88Y, F88Z, FK,
FO. FP. FU, FW, FHO).

Operating time for single operator
stations is limited to 36 hours. (Evi-
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{WR ITE OR PHO NE FO R FULL INFOR MATIO N O R CO N T AC T YOUR FAVORIT E DEALEi'l l

EXCLUSIVE 66 FOOT.
15 THRU 10 MITER OIPOLES

Get the most
from
your antenna!

wun the Omega-I Antenna Noise Bndge
you can test for resonant freqUt'ncy and
impedance .. _adjust and retest _.. unlilyour
antenna performs at liS optimum. U"'l'
the Noise Bridge 10 lrim RF lines for besl
perfonnance, 100.

This patenled dellign uses your sensi­
tive receiver as a bridge detector. out ­
perfonning more expen,.ive rest equipmenls,

Red uce power los s due to mismarch ­
now ! Get more details o r orde r loda y.

Model TEN II .•. 1-100 MHJI range: $:M.w.
Model TE7-«l. _. 1-300 MHJI_, $44.w.

E S I E LECTRDBPACE
;;;;iii;': SYSTEMS, INC.

P.O. BOll: 1395
RtCHAROSON. TEXAS 7SOIO
TELEPWON£ (21~1231-9303

Sold at Amaleu, Radio Dealers
or DIrect trom Electrospace Systems. Inc

Again we admonish you not only to
keep the "OX Window," 1825 to 1830
kHz, free 01 W/K and VE operation, but
also not to operate too close to 1825
or 1830. Strong signals are bound to
over-lap into the "Window," That's
where you will tmo the OX calling. They
will be operating split-frequency and
looking for you down althe lower edge
of the band, The more knowledgeable
stations will look for a ctear spot and
specify the frequency they Will be
Hstentnq.

l ook for KH6 type at the top of the
band. 1990-2000. They will also be
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, I ....

listening lor you down at the low end.
However they are also. now permitted
to operate in the 1800·1810 segment
but it is hoped that they will continue
to use the old format.

Don't overlook the 1830-1850 por­
lion of the band, activity there is
usually much lighter than the bottom
25 kHz. (Check U.S. 160 Regs. for
availability and restrictions.)

We also hope that the Phone men
will be as cooperative as they have
been in the past. Its only for two week­
ends a year fellows . (ARRL 160 in Dec.
too)

l og and summary sheets and U.S.
Hequtations for 160 may be, Obtained
from CO by sending a large s.a.s.e.
with sufficient postage 10 cover your
request. (13C postage will cover 5
sheets)

Mailing deadline for contest entries
is February 28th to: CO 160 Contest,
14 Vanderventer Ave., Port Washing­
ton . t..r.. NY. 11050.

Awards ( trom page 63)

er. XYL, K9CSl ; Dottie Relf, XYL, W5 ­
HOK; Shirley Smith, XYl, WA7UWC;
Juli e Avit , Jr Op. WA0'UPl. Sharon
Dyson, Jr Op. K0AYO; Florence Co­
seglia, WD4CUG

Top of Stairs Down-Mary Guy, XYL,
w89DCZ: Dorothy Johnson. W89RCY;
June Scothorne, XYl, Kl UNM; Martha
Allison, XYL, W86EXT; Fran Allen, XYl,
WODG; Dorothy Rounds, XYL, W1SXX;
Virgin i'a Alvord, XY l , WaACK; Harr iett
Member; June Moon, XYl W9NS;
Glenn Labarm. XYl. WB£lGRN; Dorothy
Scroggin, XYL. W0SJE; Maragarel Skap­
tason. XY l , WA0WOB holding Mall
Avitt, Jr Op WA0UPl.
Group 3-A11 Counties Holders

t at row L to R- WA3DCO. K9HRC,
K90G R. WAOYJL, W8WUT, WA0KOO,
W9ABM, WOSJE, W5HDK.

2nd row l to R-W4GGU, W5TOE,
W8ZCV, W5AWT, W8CXS, W9DRl , KB­
ODY, KOAYO, WflGV (Standing),

3rd row L to R-W1 DIT, WOSK, K9D-

NO TRAPS-NO CO llS -
NO STUBS-NO CAIW:ITORS



NIJW_3629 Oena
Rive ' 0 , .• Lanaing.
MG 48906

T15AA-CRAG. Bo. 115 ,
Guatemala Cil}'.
Gua temala

VP2 MB--Bo. 88.
Plymouth•
Montterral . W. I.

VP2MGB_ Ruby G .
Bramble. Bethe l P.O.•
Montter,at , W. I.

WIBY BI1-3a15
Tanager Lane So..
BiUinga. MT 59102

W84ARK_ I OS
Eli labeth. Pa, ia.
TN 38242

' L1Sl -ehuc k Jonaa.
State Depl.
(Freeto_n).
Wash ingto n, DC
aosac

DlGITREX-

$89.95 KI T

. .... , "" ] .
• " 1'00.... .. ..- - .... ...,. ' "

- CAN BE ASSEMBLED I N ON E EVE NING

_ KIT IN CLUDES ALL COMPONEN TS
INCLUDING CASE AND HARDWARE

_ OV ERAN GE. GATING AN D POWER

INDICATORS

NOTE: Tha 101l0Vlf ing OSL ",ana~ra olte, their ..'­
vic. 10 oltler OX atal iona-K9HCK . W4KA. W7VRO.
WA4PYF . WA$VOC and WS 4101. Wnte direcl.
HELP WANTED: OSL rout" tor VPaPM by llE111R.

SZaWL_To DL3WL
7112AD-To K2NJ
7XSAB_To W2KF
1ll11WW- To K2N J
IPeAK-To WA4WTG
' Pe8 N-To WA4WT G
• PeCP_ To WA4WTG
• PlFU- To W3HNK
, P6GN_ To WS4RRK "
' Pl tM-To N28A '
"'lIIA_ To WA4WTG
' 0 7AD-To JA1UMN
' Q1KB_ To WA4MA V
IJ2SJ--To N8JW "
1J2T.l-To N&JW"
'L1AD-To I]SCO
• L1Sl/A--To

WA3NCP
tuSCA_ To WA2QNW
''l'aTft- To WASGFS
N28 A-ao.l 12. $omersel

NJ 06813
NaWW/ CEOZ--80. 18882

O,lando. FL 32857

WBI5IJI /VQ9--To
WA4FVT

W$ 1ACA_ To W1SYE
llP1A8 top, WA1ZlC-To

WA3HUP
'l'S1D-To W2KF
'l'S1AAD-To W3HNK
'l'T3G- To YU3ZV
Z8 2Fll- To G3AFX
ZF1MT_ To WA9UEK
ZP5C8L- To W3HNK
ZP5K8- To W3HNX
ZSZMI - To ZS6AVG
ZS'KC-To WA4MAV
ZS3Ul:- TO OK3OI
3De8D- To JA3CMD
3D6BP_ To KIAGB
4114N.l-To WA4WTG
4114UF_ To WA4WTG
4ll4VB_ TO WA4WTG
4Z4Dll_ To WA4WTG
U4NI_ To SMl!!IKVJ

----- -~---====::;========"l

PRECISION CRYSTAL TI MEBASE

FEATURES

_ULTRA COMPACT 13 318- x

2 5/8" x 2 1/4" )

- LA RGE .375 INCH DI GITS

- FOU R SelECTA BL E RAN GES:
0.1 H Z - 2MHZ
lHZ-20 MHZ
10 H Z - 200 M HZ
100 HZ - 600 M HZ

_ BA TTERY OPERATED-USES
FOUR STANDARD 9 V OLT
TRANSISTOR RADIO BATTERIES

10 MV RMS SENSI TIV ITY ON ALL
RANGES ABOVE 100 HZ

_ THREE SELECTA BLE GATE TIMES:
0.1 SEC.l.0SEC AND 10 SEC

OX (from page 61)

$109.95 ASSEMBLED

BEAT THE STAMPEDE AND SEND CHECK OR MONEY
ORDER TODAY! BETTER STILL. PHONE YOUR ORDER
IN FOR C.O.D. DELIVERY! OPERATORS ARE STANDING
BY. PHONE: 313-549-0441

wish everyone much Happiness, Good
Health and Good Hunting lor 1978. Re­
member to write and tell me, How was
your month (year?) 73, Ed .• W2GT

TL8.lW_To JA2CNT
VK4 FJIVIt_To

W70K
VP2ItT_ To W112TSl
VP2U--To WM WTG
VP2LL- To W2h4IG
VP2MBC---To WICOC
VP:zso-To W2M IG
VP5ZZ /mm---T0

WA2CP X
VPIPl_ To G3UK
VatHC5-To K1AGB
VA1AF_ To WA2UU K
VS511U- To CULD
VU2lE- To WA60ET
VU2LOA-To OK6TU
WA4ROKIV09-To

W4FLA
W85I.8J/DU6-To

K1LAY
W8I5EWHIVQ9-To

WA4F\IT

Awards Issued
Don Guy, WB9DCZ was issued USA­

CA-3000 endorsed All SSB and All
Counties.

Bob Mcc arthy. WA1UVX picked up
USA-CA-20oo and 2500.

Ralph Pokorny. WA£lJNF obtained
USA-CA-5oo 'through USA-CA-2S00.

Sheldon Davis, W3FVU qualified for
USA-CA-5oo and 1000 endorsed All
SSB, All 20; USA-CA-1500 endorsed
All SSB and USA-CA-2000.

Ken Johnson. K9DZG claimed USA­
CA-SOO. 1000 and 1500 all endorsed
All SSB, All Mobiles.

Rodrigo Jose de Lamare Leite.
("ROD") won USA-CA-SOO endorsed
All 2XSSB, # 3 Award to PV.

Burwyn Thurman. N9TN (ex WB9­
NOZ) gained USA-CA-5OO endorsed
All A-1 .

The Rad io Club TESLA applied for
USA-CA-SOO endorsed All CWo

Awards
State Capitals Award: Sponsored by
The Newark News Radio Club which
recently observed its 50th Year! It is
available to amateur operators for
working stations located in State Cap­
ital Cities of the United Stales after
January 1, 1960 and is also available to
SWLs on a "heard" basis . This Award
is offered in three classes:

Class C-work 30 State Capital Cities
Class B-work 40 State Capital Cities
Class A-work 50 State Capital Cities
There are no special band /mode

endorsements. Send GCR Ust and
$1.00 to: SCA Custodian, S. J. Knox,
WB2MRA, 212 North Jermoe Avenue,
Margate City, N.J. 08402. No charge
for additional seals for higher classes
of Award, send s.a.s.e. only.
W.A.B. British Counties Award : In this
Silver Jubilee Year (1977) of H.M.
Queen Elizabeth . II, the Worked All
Britain (WAS) Organization introduces
the WAB British Counties Award. QSOs
with UK-stations count from May 1.
1974. OSLs not required, just a GCR­
List giving date, GMT, station worked,
both signal reports, County. Class 2 is
for any 55 UK-Counties. Class 1 is for
all UK-Counties + GM-regions + GO
+ GJ + one GU-Island , l.e. Guernsey,
Alderney or Sark, a total of 76. Also
available to SWLs. Cost of Award and
postage world -wide is one pound ,
$2.00 US. or 20 IRCs. All claims to
G4AVA, A. Brennend, 76 Deneley Av.•
Todmorden. Lencs.. England. WAB
Record Book (200 pages of info on
WAS/HAB Awards) cost 2 pounds .60
or $5.00 US from G4CON. Profits (if
any) from the WAB go to the Radio
Amateur Invalid and Bedfast Club.

Notes
There's just enough space left to
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Novice (from page 56)

Audio Notch Filters
Sharp audio fillers are available

which can also be used to greatly in­
crease receiver usefulness on crowded
bands. This feature is built into some
modern sets and it is also an easy
accessory to attach and use. Simply
stated, these filters permit one to move
an extremely narrow notch across the
audio receiving spectrum (300 to 3000
kilohertz) to minimize interference from
a station very close to the frequency
of the one being worked,

Preselectors

Preselectors sometime come to my
attention as students rummage thru
available used amateur equipment. A
preselectcr can be a useful accessory
if it is used in conjunction with a rela­
tively insensitive receiver, but it is
seldom worth gelling for use with a
sensitive receiver. The preselector is
connected between the antenna and
the receiver's antenna input and it
amplifies the selected frequency spec­
trum before it IS applied to the re­
ceiver. Preselectors are very easy to
install and they are simple to use.

Converters

Another device that IS sometimes
brought to my attention is the fre­
quency converter. A converter can be
used to enable reception on bands
not covered by the receiver being
used. As an example, if your receiver
just covers the 80 and 40 meter Novice
bands, you can use a converter (with
your receiver and an appropriate an­
tenna) to listen to the 10 and/or 15
meter Novice bands. Converters simply
beat the incoming frequency with an­
other frequency to produce an output
at some convenient frequency, such
as in the 40 meter band. Converters re­
quire some thought and effort to obtain
proper connections and a new opera­
tor will require some pract ice to be­
come familiar with usmq them, but
they are not difficult to install or use.
Converters can be a real asset to any­
one who wants to operate on a band
covered by their transmitter but not
on their receiver.

Transverters perform a simila r func­
tion but they also process the outgoing
signal,

Junk Equipment
Install the best station you can put

together within your physical (space)
and financial l imitations. New amateurs
often decide to get cheap (junk) equip­
ment "just to get started," but this can
prove to be a disastrous fi rst step.
Experienced operators can achieve re-
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markable operating results with less
than satisfactory equipment. However,
the beginning Novice has enough
trouble achieving fair results even
when using excellent equipment. Junk
equipment and inexperienced opera­
tors almost always com bine to produce
very unsatisfacto ry operating results,
usually resulting in a very discouraged
Novice who quits operating and fails to
upgrade. This subject IS mentioned
with the receiver coverage because it
IS usually junk receivers that are
purchased or built. It is a simple fact
that you can't work stations you can't
hear. We need excellent ears (re­
ceivers) to have optimum results.

Part 3 Summary
I hope the preceding information

has helped you gain a better under­
standing of receivers. The following
stations were worked recently on the
Novice bands: WB1EBO Kevin, Trum­
bull, Ct., WB2QFE Dolph, Oneida, N.Y.,
WB3EPR Earl, Baltimore, Md., WA4PXH
Glen, Naples, Florida, WB5UBK Hardy,
Eudora, Ark " WA6WWV Del, Menteca.
Calif" WB7NDC Andy, Portland, Ore­
gon, WD8DGU George, Lansing. Mich.
WB9VEM John. Count ry Club Hills, III.,
WB0ZXA Harry, Eagle Grove, Iowa,
and KP4FEM Ruben, Perla Dsur, P,R.

Rules And Regulations
Part 97 of the FCC Rules and Reg­

ulations covers our Amateur Radio
Service and every amateur should
have a copy. A good way to obtain
the latest issue of this information is
to order it from the U.S. Government
Printing Office, Superintendent of Doc­
uments, Washington, D,C. 20402. The
GPO stock number for part 97 is 004­
000-00338-1 and the cost is $1 ,30.
Portions (or all) 01 part 97 appea r in
several amateur radio publications but
they are not usually up to date, since
there is a long time span betwee n
when a book is written and when it is
sold. Amateur radio IS dynamic and
part 97 is often revised to reflect
changes in our service.

Ten American Districts (TAD)
Award

It is difficult to work all 50 states on
the Novice bands to qualify for the
ARRL Worked All States (WAS) award,
As many of us know, it is even harder
to get confi rmation cards from the
amateurs we've worked. We sometimes
have to work several amateurs In a
state before we receive a QSL to con­
firm our two-way radio con tact with
that state. Realizinq how hard it is for
a Novice to attain a WAS award, W6LS
has made a steppi ng stone award
available to amateurs. The Ten Amer­
ican Districts (TAD) award is a hand-

some certifi cate you'll be proud to
display and it represents a real op­
erating achievement since one must
submit proof of two-way amateur radio
contacts with other amateurs in all ten
American FCC callsign areas to qualify
for a TAD award. If you want a TAD
award data sheet, send your written
request and an SASE to the Lockheed
Amateur Radio Club, 2814 Empire
Avenue, Burbank, California 91504.

I am always glad to receive good
black-and-white pictures of Novices
at their operating positions. If you
send one, it may appear in a future
Novice column. Please enclose an
SASE if your pic ture must be returned,

73, Bill, W6DDB

Math's Notes (from page 54)

enough to limit the output current from
the gate to a safe value, If too high a
value IS needed, then two or more
stages may be necessary to get to the
proper drive level for the external de­
vice.

A third very common question is
concerned with raising the output from
the popular 7800 series 3 terminal
regulators into the ampere range ,
There are several ways to do this but
one of the easiest methods is shown
in fig. 4. Here, the regulator is set up
as a variable output device and an
NPN transistor Is connected an
emitter follower. The point to remem­
ber IS that the emiller vo ltage of a
transistor is always .5 to .7 volts lower
than the base voltage, Therefore, with
the output of the 7800 set to .5 to .7
volts higher than the output we want,
we get the correct value, The maximum
current handling capacity of this cir­
cuit is determined by the hr,. of the
transistor, and the maximum current
available from the 7800. Since the
7800 can supply several hundred mil­
liamperes, a common power transistor
with an hr.. of 20 will get you into the
1-5 ampere range.

Darlington transistors can also be
used in this application but the 7800
output voltage will have to be 1-1.5
volts higher than the output desired.
When using any of these high current
circuits, keep in mind the importance
of wire sizes, heat sinking, etc.

In months to come, we will devote
occasional columns toward answering
questions in a format such as this one,
Since the many letters that came often
ask the same or similar questions, we
will only answer those in this column
that have wide interest. All special
purpose quest ions will. of course, still
be answered on a personal basis as
time allows.

In the meanwhile, a very happy,
healthy, and prosperous new year to
all. 73, Irwin, WA2NDM
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,i.Ex
TOWER
CORPORATION
1182 Rasmussen Ave
Visalia. Calif 93277

What sort of get-up do you need to
OX? Ask your fevortte HAM. We know all
about up. In teet, we're number one from
the ground up...when it comes to emeteur
communications towers. We've been
building them tor HAMS for more than two
decades.

Whether you 're thinking crank-up,
guyed or free-standing, check with us first.
We're Tri-Ex. Reliable, oecenoebie.

When we stIy number one from the
ground up, we're talking about towers like
In-Ex's Super Mast This nifty slim tower will
getyou up ac-reet.tt suos down to an easy
to work at 21 feet when nested. It's the
ideal tower tor the low profile HAM
operator. Attaches easity, simply to the
side of your garage or house. it's hot
dipped galvanized after fabrication for
long lite. And it's a low cost tower.

Write today and get up with e Irl-Ex
Super Mast-then go! 00 it now!

Plug it in like a key and send per­
fectly timed Morse code as eas ily
as typing a letter . Sidetone and
buffer register make it simple to
send at the speed you select.

Avai lable direct ly from the fac­
tory for $225 plus. postage &
handling . Mastercharge or Bank­
americard accepted . Ca ll or write
to order or request complete spe­
cifications ."

Now
available

lor $89.00
with Keyboard

• Laguna Hills, CA 92653 • Phone: (714) 830-6428Box 2946

CW IlIY.OAIID

••••
~ ~.so+•

1707) 462-sa82
(any t im e. 7 days)

•

OPERATORS,

CW KEYBOARD

"

ATAorliCS
cw

Using B resonant acoust ic fi lter, the CW· '
combines good " single frequency " selectiv ity
wi t h a pl easant tone shaping c ha racteristic ,
giving t he most comfortable listening ever et­
teined for lengthy CW operation.

A valuable addition t o any ham sta tion :
Without a sharp e lectronic fil ter. the sel ectivity
added by the CW-l is &m8ling. And w ith ..
sh8<"p filter in the receiver for the toultl ORM.
t he CW-1 sti ll giVM the m ost pleasant. "iust
r ight" band pass for m OSt OSO·s. net operations
and band scanning.

" Us''''9 !he CW·' on my 1(,'- Ts.520. A_......WR..
_1o.mI.1 0. '00' .......t>.. """ ' 00 Inw [)o'k'
R48 ..... 8 011.~ ••

' 'Th" h nle un" '. '<>PO_ no. ,_ i. IU01 '9" 10< my _._
I·..... _-' ., I>ow I an _0.. Ih, "11"'1' in ,ho pol, uPO"

_Nod. 1(6 "

·'Co<v"ul",on•• SkW' O<: lor "I"<anl ewl I dodn ', kno w
who, Odd ,on.. ~nd lI'ind'''Q I h8<l bocome ....8<1 ' 0- T"­
. 1.., ' 0"" 01 ,h. CWo, ",oh. " ,h. be.. oddi',o" I h, ..
In"'" ' 0 mv "g" ..• R..d , WA6"

''T..,,''. pe,lo,m, ,,,,• . """f,,1 .on.t....clion. noe••tvle _ an
..""II .... ' un i' " ... John . 1'13 "

• · Comple.. ""II. I",n'""ed on ,OQ...., _

$ 19.95 Ppd. or UPS. For air sh ipment
add $1.50. W6's include $1.20 tax. Size
3%" by 6%" , Cable included. A front
switch and second iack at the rear peo­
vide by-passing to another speaker fOf'
phone reception.

SKYTEC
Box 535
Talmage. l".A 95481
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Announcements (from page 8)

Marconi station location during
this period . The Irish Radio Trans­
mitters Society will be operating
w ith an E 10 special event call from
Marconi Station site In Clifden,
Ireland . Wand K stations OSL
w ith a s.a.s.e. via : W1GAY, Dun­
can Kreamer, Main St .. Vineyard
Haven, Mass. 02568. DX OSL via
W1 Bureau or W1GAY. KM1CC
Mall Address : K1VV, R.J.
Doherty, Control Operator­
KM1CC, RFD no. 1,14 Pine si ..
Sandwich, Mass. 02563 U.S.A
• Fort Way ne, IN - The annual
Fort Wayne Hamfest wi II be held
at Shiloh Hall , North of Fort
Wayne, on January 22nd from 8
A M until 4 FM local time. Ear ly
parking IS availab le and 28/88
and 52/52 will be mo nit ored . T his
year ly event is sponsored by the
A llen County Amateur Radio
Techni cal Society IAC/ARTSI.

Our Readers Say (from pageS)

I urge you to reconsider thi s
matter and respectfu lly suggest
that you take ti me to establish
the facts of the sit uat ion.

Leonard S. Yarbrough, W4GZM

October Zero Bias

Editor, CQ:

At your inst igat ion, (Zero Bias,
Oct. 1977), I wrote to Senator
Hol lings. I though t you might li ke
to see the reply. The letter reads
as follows:

Dear Mr. Prentice:

Thank you for you r letter on
Bill S. 864, introduced by Senator
Goldwater and concerning radio
frequency interference.
At present the FCC is working
on two technica l studies ' in th is
area. They will be examini ng the
cost effectiveness and various as­
pects of the proposed bi ll. These
report s should be complete by
fall.
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Admission is $2 .00 at the door.
Table space is available at $ 1.50
per half table (about 4 feet) .
For info or table reservat ions
(held until 9 :30 AM) write:
Hamfest Chai rman, AC/ARTS;
P.O. Box 342, Fort Wayne,
IN 46801.
eNew York City, NY - The 1978
Winter Meeting of the IE EE Power
Engineering Society will be held
January 29-February 3, 1978, at
the Statler Hi lton Hotel. The
Winter Meeti ng is a general meet ­
Ing and covers the entire field
of power and its many areas of
technical interest.
• The " Hunting Lions in the Ai r"
will hold t heir 8th annual contest
on Saturday, Janua ry 14t h, 1978 .
This contest IS a world-wide
project coordinated by the A r­
poador Lions Club of Rio de Jan­
eiro, Brazil. The Arpoador Lions
will verify point totals on logs
submitted to them by partici-

The subcommittee IS very con­
cerned about the problem of radio
frequency in terference and we
hope the stud ies w ill poin t out the
possible sol utions.
Thank y ou again for your letter.

With kind regards.

Sincerely ,

Ernest E. Hollings
Cha irma n-Subcom mitee
on Commun ications

Willa rd J. Prentice, W3VB M
Timonium, MD

co Reviews Reviewed

Ed itor, CQ:

It was with interest tha t r read
Kim Smith's review on the Heath­
k it HD·1416 cod e oscillator. In
particu lar, was her commen t on
eva luat ing the Heat hkit ER-3701
Novice Cou rse in the Sept. 1977
issue of CO.

I would only say that I pur­
chased this Novice Course, used it,

pants. Part icipation in the contest
is open to all duly licensed radio
operators, Lion and non-Lion. The
contest wi ll start at 12:00 noon
GMT and continue f or a 24-hour
period . Bands used w ill be 80, 40,
20, 15 and 10 Phone and CW
bands. There wil l be awards given
to 1st , 2nd, and 3rd place winners
10 both Phone and CW cate­
ganes. For fu rther in fo, contact:
Contest Co mm it tee, Hu nting
L ions in the Ai r, Lions Club of
Rio de Janei ro (Arpoadorl, Rua
Souza Lima n. 3 10, Apt . 802, Rio
de Janeiro , 20.000, 2C-37, Brazil.
• Glasgow, KY - The Mamouth
Cave Amateur Radio Club will
hold t heir annual Win ter Swapfest
on Jan. 21 from 9AM to 6PM at
the flea mar ket building on high­
way 31-E . Admission IS $2.00.
Door prizes and auct ion. Talk-in
on 34/94. Contact Gary Hext.
W84FLB, 101 Commu nity Dr. ,
Glasgow, KY 42141.

and passed my Novice exam at
the age of 47. I found it to be
everyth ing Heath said it to be w ith
one minor except ion .

The code portion of the course
was more than adequate to pass
the 5 words/minu te requirement
for receiving, but I would recom­
mend that one pract ice send ing
also before taking the test.

The theory & rules part of the
course were very good and the in­
fo rmation was retai ned quite well.
The only exception I wou ld make
is that the course contain typica l
diagrams of tube type circu its
only _ It would , I feel, improve the
cou rse if t he basic amplifier and
oscillator ci rcuits were also shown
In their solid state versions. I
believe this would help the nov­
ice particularly as the written test
I took had questions on solid
state ci rcu its only.

I enjoy reading my son's cop ies
of CQ, especia ll y the Novice and
A ntennas featu res. Keep up the
good work.

Edwin R. Lappi, WD4LOO
Carrboro , NC
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"A n idea whose time has come." It's
new. Personalized and o ne of a kind,
Group III Soles has designed this
beOutifullO karat gold ring for you.
the Amateur Rad io Opera tor. Each
ring is personalized with your c all
letters. Both sides are exquisitely
handcrafted and dispoy the symbols
that are most meaningful to all
amateurs. We invite you to QSL fo r
full color brochure a nd complimen­
tary ring suer.

No Obligation Group III Soles Co.
P.O. Box 259

Little Neck. N.Y. 11362

© C opyrQ hl 1977 Patent Pendong

Ring shown oppro>imote octoo size

MFJ ENTERPRISES
P. O. Box 494
Mississippi State, MS 39762

Call Toll Free _. __ 800-647-8660
In Mississippi call 601-323-5869.

Order from MFJ and try il - no obligation. If
not deli9htel:!. return it within 30 days for a retund
(less shipping). This bridge is unconditionally
guaranteed for one year.

To ooIer, simply tiN us toI tree 800·647·8660
and charge i1 on your VISA or Master Charge or
mail us a check or money order for $49.95 plus
$2.00 for shipping and handlin9·

Don't wait any longer to enjoy maximum an­
tenna performance. Order today.

i

lor onlv $19.80. TODAY.
4 5 ICA) Old School Lane
Milton. C ambridge, U.K ,

Oflil"TA"fCf Of ACTO"C'£

'.. ". If11.1 •• •

. E)- ~' o
• . ,., - no . < >.

MFJ R-X NOISE 8RIDGE
_"'HO~

MULTI ·BAND ANTEN "IA T RAPS
FG .5 KW . o.od t••ps lor 80· 10 mOtOr sy"'o",s

S 17.95 p.ir ppd .
FG_4 KW rotod " ops 1o , 40·10 motor Sy",oms

$ 17.95 poi. ppd .
"IG-5 300 "'." r• •1td tr.ps for BO-l0 ",a' a..

S 14.95 poir ppd .
NG.4 300 "'...... Itd ".P' to r 40 ·10 ",101 o",

$ 14.95 p.i. ppd .
5 B.nd at 56.50 plus SI.OO UF'S/4 6and at S3.50
plus S1,(1O UPS. C.... ·Fresl> RG-59/U at $0 .135/
u. plus UPS.
HANDY TAL KY OW"IERS, Cor... er' your "Rut>­
ber Du~~y" '0 a " f ly, ng Ou~ky'" Mag",,'i~

mount <I..ign"" lor u.. ",ilh you, "Rubber
Duoky" .s an e"'erna l mobil. mount"" .nlenna,
50 no. of h"lding po",.r ,even on hard 'OP.'
Ma'ohed Co"" '0 fi, your "'T and pr""l<te S<lIKJ
"a'e con'oeu! 10 ,"",Ond' ,n" ol' and remove.
Comple,e mount and ool>le .0 sui. , lSpecily E I,he,
F"ype. BNC or SO·Z39 on your HT. I $ 13.95 each
ppd. Aocenory roll·up ",h ip 10' e.w poeking.
S4.95 each ppd,
SemI Chec k or Money Orde' 10:

PACE TRA PS
60.234 Middlebury. CT 0676Z

(:ro31 758-922B

GOING 160·190 KHz?

Tllis new MFJ·2D2 RF Noise Bridge lets you
quickly adjust your single (l( multiband dipole, In.
vetted Vee. beam, vertical, mobile whip or random
system lor maximum performance.

Tells resonant frequency and wllether to shorten
or lengthen your antenna for minimum SWR over
any portion of a band,

MFJ's exclusive range extender (included) and
expanded capacitance range ( ± 150 pf) gives un­
paralleled impedance measurements from 1 to
100 MHz.

Works with any receiver or transceiver. SO·239
connectors. 2 x 3 x 4 inches. 9 volt battery.

Other uses: tune nansmatctt adjust tuned cir­
cuits; measure inductance. RF impedance of ampli­
fiers, oeens. transformers; elec trical length. ve!a.
city factor, impedance of coax; synthesize AF Irn.
pedances with nansmaich and dummy load,

MILITARY SURPLUS WANTED
Space buys more and pay s more High­
est price s ever On U.S . Military s ur­
plus , especially on Collins equipmenl
o r pa rIS . We pay ' re ight. Call Collect
no", for our hi gh c uer. 201 440-8787.

SPACE ELECTRONICS CO.
div. 01 Milila/y Elec troniCS Corp.

35 Ruta cccrt. S. Hack ensack . N.J . 07806

This MFJ RF Noise Bridge . . .
lets you adjust your antenna quickly for maximum
performance. Measure resonant frequency. radia­
tion resistance and reactance. Exclusive range
extender and eXRanded capacitance range gives
you much extended measuring range.

NOW vo u can EXPLORE t he LF bilrxl with YOUR
re<:eiver. l()O.600 KH2 Con"e""r has a menna
t un ing a nd 3,5·4 MHz ou tpu t. ALL parts, 3 t rans·
isto,". coi ls. printed circuit, cose. batterv. etc.• in.
~truction •. a irm a il
Become a PIONEER
CAM B R IDG E KITS

••

~.........-
- "-~--

A , 4

--=--1
...~~_ ,Th is is RF Enllelope Clipping­
_~<... t he feat ure being used in new
-._ transmitter designs for amateur

and mi litary use.

,,"od.. • " • 0> • HC'~OOA ... C HOO_.,_..
". 2~0'" ~OO'" 2'00 '"

'"PU' ... .,. .,. .,.
..0"' • •
f n ~u ' .0·15 ~0·15 .0,15 ~O·H
'mp''''nCO
OU'P"' 10·600 10·tsO 10·600 10,600
,mp.... "CO
!>"."ncn) • • • , ..
1'1 . .... 0 ., •
w...n,

" " " '"I L b ' )." ,

Watch for other models laterl

M o d el H e / S OOA

• This coupler w ill m atch most tvpes of
antenn as an d he lps to lo w er VSWR o f
antenna sy stems down to 1 to 1.

• The LC circ uit used is effective for reo
d uct io n of TVI . BCI and FMI d ue to
t he in he rent bandpass fi lte r effect w hich
attenuates the harmonic and spurio us
sillna ls.

• Th is antenna coupler wi ll help improve
SI N rat io and cross· mod ula t io n di s­
tortion .

• It is suit ed fo r auto and other mob iles.
space limited apart ments and the great
o utdoo rs.

Let's Think
Antenna Coupler

Order direct from rh is d d l Send check or
use your Masrercharge or Visa. A llo w
$3.00 ex era for shipping/handllng charges.

United High Power Associates. Inc.
389 Fi ft h A venue

New Y ork . N Y 10016
Phone (2 121685-2888

Models Now Available
Collins 325, KWM-2 $ 98.50 ea.
Drake TR·3, TR·4, l R·G, TR·4C .
1·4, T·4X, T·4XB, HXC $128.50 ea.

Postpaid - Calif. Residents
add 6% Tax

• 6 db INCREASE IN ~VER"'GE
POWER

• MAINTAINS VOICE QUALITY
• IMPROVES INTELLIGIBILITY
• NO CABLES OR BENCH

SPACE REQUIRED
• EXCElLENT fOR

PHONE PATCH
• NO ADDITIONAL ADJUST· :::.& r::

MENTS- MIKE GAIN ADJUSTS r
CLIPPING LEVEL

• UNIQUE PLUG·IN UNIT - NO
MODIFICATiONS REQUIRED
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"About one hundred and twenty five
dollars," I replied. "And maybe they
make 'em higher, too . It's worth in­
vestigating if you are interested in an
attractive looking vertical antenna."

" Here's a better invisible antenna,"
remarked Pendergast. "My old buddy
W6VAT sent me this drawing (fig. 6) of
an underground receiving antenna . The
drawing was published in a 1928 issue
of Popular Mechanics."

I looked at it and asked, " How long
is the lead-in from the underground
antenna to the receiver?"

"You have a suspicious mind, " re­
buked my friend . "You assume the
lead-in does the work?"

"It could be: ' I admitted. " Stop pull­
mg my leg. I have some interesting
information on underground antennas
that I'll give you the next lime I see
you. The underground antenna is no
joke."

(Note) . W6SAI IS the author of two
books that cover Quad and Vagi an­
tennas. The books are available from
Radio PUblications, Inc.• Box 149, Wil­
ton, CT 06897. They are: "All About
Cublical Quad Antennas" ($4.75) and
"The Beam Antenna Handbook"
($4.95). Add 40¢ for postage and han­
dling per book. 73, Bill, W6SAI

QRP (from page 46)

the common ground foil strip. The
proper run of the ground foil can be
figured out two ways: first , check the
schematic, and locate the ground end
of the specific components on the p.c.
board design, and draw the ground
foil in; 2.) check the p.c. board deign,
and note those component "holes"
which have nothing but the component
connected there--these are where the
ground foil should run. The foil can be
drawn in according to the following di­
rections : 1.) Draw a line from the loose
end of the 12.1 V zener southwest,
passing under R4, around "T", under
AB, and connect to loose end of A3;
2.) Draw a line from loose end of zener
south along side of board to its bottom,
turn west . and connect to end of A10,
northwest and connect to loose end of
A6 (just above "C"), and then to C3,
ground symbol, and end of R7 . That
will do the trick.

I certainly hope that any of you who
tried to build the R. I.T. caught the
omission of the ground foil strip and
figured it out. It exasperates me to
have put all that time into a circuit,
and then have the effort nullified by
an incorrect schematic or p.c. board
template.

Conclusion
Well, gang, that it for this month.

Keep the mail coming, but send it

In Focus (from page 52)

last OSl card needed for CO's 100
Oountnes-z Way SSTV Award! I be­
lieve that Neville's will be the first
claim for this award from Europe. This
means a " double first" for gOOd ole
England, since G31AD was also the
first European to receive the WAS-2
Way SSTV Award. Congratulations
Neville, well done!

Neville is an inveterate DXer whose
expeditions around the UK ard else­
where have provided much soucbt
"country" prefixes to hams every­
where, In 1975, as GD1IAr) N~\Iille

provided many slow scanners with
OSOs from the Isle of Man.

At the present time , G31AD is head
of the Technical Studies Department
In a college for the trarntno ,,' <1;"'­
abled people. Prior to arriving at his
present location, Neville was really
"on the move" . Some of his previous
calls are: VS6CE, V04GC, V05GC
V0 3GC, 5H3GC, 902VB, and 9J2VB!

The accompanying photograph (Ii,.,
6) shows Neville relaxing in his well ­
equipped "shack" .

At this point, Neville's "country
score" has climbed to 104, so it's a
safe bet that one of the first "150
stickers" will find its way to Notting­
ham.

Final-Final
Don't forget that there are amateurs

allover the world who want to know
what you're doing, and how you 're
doing it. And , they want to know what
you are doing with slow scan tele­
vision. Please keep those letters and
photographs coming my way. Same
old address on our windswept hilltop,
2112 Turk Hill Aoad, Fairport N.Y.
14450. Best regards , Bill. W2DD

Antennas (tram page 49)

Iem for most amateurs. who don't have
unlimited ground space to play around
with ."

I handed Pendergast a brochure.
" Before you leave, you might want to
look at this. An outfit by the name 01
Bartof Company at 901 West Franklin
Street, Kenton. Ohio 43326 makes very
attractive residential flagpoles of ta­
pered aluminum. They sent me their
sales sheet on a 20 foot flagpole. It's
made of 6063-T6 seamless extruded
aluminum and tapers from three inches
in diameter at the base to two inches
in diameter at the top . II has a gold
anodized ball at the top , with a pulley
underneath it. At the base is a cleat
for the rope lor the Ilag. The flagpole
rests in a steel pipe ground rod ."

"Not bad:' exclaimed my friend .
" That would make a perfect 'invisible'
vertical antenna. How much does it
cost?"
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directly to CQ headquarters, rather
than to me in SO. We will try to ar­
range things so that batches of mail
can reach me periodically for inclusion
in " operating reports" columns. For
now. happy OAPp'ing and 73,

Ade, K8EEG
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'Ihe ttose OUeraseous
HA" IIoYeley EYert

Your Yery Own
Pee 'Iransiseort

It' s true! l ess expense than own­
ing or even adopting a puppy,
will not stain your carpet! Un­
like messy and potentiall y hcs­

tile pet rocks. will not leave un·
sight ly sand and gravel around
the house. Your lo...able pet
transistor will bring you long
years of clean fun and content­
ment. The absolutely PERFECT
gilt, for yourself or any of your
OX friends. Comes complete
wi th outrageous and hilarious in­

st ructlcne-must be seen to be be­
lieved·biggest sensation to hit the
HAM world since the discovery
of OX! Only $2 each, postpaid
(get 2 for only $3.001. Dealers
wanted! Order yours now from :
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A Marathon Heard (from page 39)

the finish line by Roger, WA2JCS, and Harvey, WA2JHT.
Up the Willis Avenue bridge went the race with a wave
from Mike, WA2TYV. Across the Bronx Bill Rogers was
now out ahead by several blocks, and was waving at radio
operators. He remembers seeing Ed, W20C, at the water
station, and I got a glance at the other Ed, WA2QEV. Past
mile 23 and a tired Paul, WB2VUK, being held up by Wil­
l iard, K2CFX, and if I could read lips, they said some­
thing about it all being over soon. Into the park past untold
thousands of spectators, and Sid, WA2FXB. Sid is council
treasurer, and I think that he may have figured a way to
get all those people to donate to the Council, judging by

the smile on his face. I could now begin to hear the finish
line network. Going great guns with Gary, WA2BAU, firing
off data to loggers WB2UVU, Paul, and verifiers John,
WA2BAT, and Sylvia, WB2ITS. As the lead car rounded
Columbus Circle heading for the finish line, Jerry, WB2ZEX,
was seen doing his own running, This time for the finish
line to help pull the gear from the lead car to get it into
the command trailer.

Have you ever seen an aisle of people 20 deep? Or
heard over 100,000 people yelling? It is an experience
that has to be felt, not seen. This is what the finish line
was like. The 11 press helicopters were back, as were the
thousands of photographers, television camera crews,
and radio reporters describing the finish in several lan­
guages live to their listeners. Bill Rogers, superior mara­
thoner from the Boston area won the race. Jerome Drayton
of Canada was second, and for many of the 3600 others
who finished, it was a monumenlal mark of their own en­
durance. For four hours after the winner came across
breaking the gold ribbon the amateur radio system took
numerous problems and solved them. They kept water sta­
tions going, cleared traffic, gave medical help where
needed, offered encouragement to those who slowed, and
kept every point on the course in touch with every other
point. As the final runners went by the lower mile markers,
the amateurs helped restart traffic.

The finish line network did not close down until over
5 hours after the winner had come across. This started
phase three. The runners had to be fed after the race,
and stations were established at the two restaurants to
keep things flowing. Race director Lebow was amazed at
how well he was able to keep in touch with all areas Of
such a complex event through amateur radio. It more than
met his expectations.

The marathon finally ended for all as evening fell over
the city. Race officials, and city officials alike went out of
their way to praise the work of the amateur radio com­
munity, and the Road Runners keep looking at the list
of amateurs involved and saying, "now next year . .."

If public service is, indeed, a reason for the amateur
radio service, the public was welt served on this day! A
word of thanks must go to all of the TSARC coordinators
who together put in over 1000 man hours of work, to the
TSARC repeaters that volunteered thei r facili ties, and to
the over 200 amateurs who turned oul to make Marathon
1977 the success it was. You see a marathon starts 6
months before the race begins, but that's another story. •

ca Reviews (from page 29)

easy to add a switch to the front panel and have a dis­
play hold mode like that used by Kenwood on the TS-820
digital display. They will gladly tell any purchaser where
on the circuit board to connect the switch, should he de­
sire this feature. In my opinion the frosting on the cake
is the fact that the RFE-1 00 can be used as a standard
frequency counter up to 40 MHz by merely connecting a
probe to the center input connector on the back of the
unit. Average sensitivity is 150 Mil livolts. In the near future
RF Engineering will have a low cost pre-scaler that will
allow the RFE-100 to be used as a standard counter up
through 250 MHz. A very nice idea indeed.

High quality components, a Mil Spec circuit board, neat
construction and a good basic design have resulted in a
digital frequency display package that is equal in per­
formance to any incorporated in the cu rrent crop of trans­
ceivers. When you consider its capabili ty of functioning as
a frequency coun ter on the service bench, it's an even
better buy at $199.95. For further information contact RF
Engineering Corporation, P.O. Box 9123, San Jose, Cali­
fornia, 95157. •
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HAM SHOP REPLACE RUSTED ANTENNA BOLTS with WANTED , Drake W•. WV. wiIlttmetef$.
stainless steel bolts. small QU;lnlities. free b ro- Vaesu RF speech p.Of;enor lor FL·IOI . AM
dlure, Etwlek, Dept. 253, 2]0 Woods une, ,"d FM filters fo, Ihe FT- IOI receiver . J im

•••••••••••••••••••••••••••• 50mef"tlille, NJ o,on. Gysan. WI vve. S3 L o t h ro p St.• BIIlY••ly.
FREE TO CO SUBSCRIBERS MAOI9JS .
•••••••••••••••••••••••••••• QSL CARDS-Something complet.ly differ -

ent! Noth ing even c lose to il on the market! A.C. VOLT METER: Moni'e, your A.C.

ACln. l loln l l'lIiIl l .., Non-com...-.cllllad••,. 10
The "CadiIlU;" of Q SLsl SlImpl".: $1.00 (Re- house cu rreru. Steel gray meta' caDinet , 0 -1 50
funClab'" w ith ord er) \YSVI PR I N T; B o x no. ACV metef. with AC line cord, Ju st S 19 .95:

<:enU ~, word InClud ing abl>,,...,;ations and 1 1 71·E, Gar land . Texa s 1 SO 40. Atso hi ndle '" li nes 0' CB ,"d H a m geir.
iddresMS. Commerciil ' "d orginl~ itlon ,d. W r ite: T h e O u tlet, P.O. B OX 691, e c sns, srer -" , rs c.nts '" word. Minimu m dli r9tl E LI M IN A TE QRM , " d QR N prOb lems wi t h ida , 32126.
$1.00. No ad Cnon·SUl:l sc rll:l.r) will btl prlnt.d 0"' su per io r CW ,"d SS B Filters. Al so C W
unless iccompinllld l:Iy fUll r. m lttinc•. F rH Keyers, s"&Ilch co m presso rs, "ower su "" lies. WANTED: Boston g ear type 0 I I 32 • ,"d
'0 'Q SUl:lsc rll:lers (mi.. lmum a tln e l ~, tel e type c o nve rt e rs, and m ulti b a nd int e n n n steel worm DTH f or OeSklax 6500 cenver-
montll). Rec.nt 'Q milling li be l mUlt as'iembled or '" k its. Deale r d iscou nts. 0,- sian. AlSO Sync circuitry lo r commercial fa c ·
i c co m p i ny id. namic Elect ronics, B,. 896 . H a rt 'iell e , AL simi le. Dircy Brownr;.,.g, Chel'iea, Quebec
Closlnt Da t. : TO. 10 t il dO> '" t il. t h ird 35640 . (205)113·215 1 . JOX INO, Cinidi.

mantll PT.cedln", dit. of Pu Dllc i t lon . B-ei UM
FREE Citollog. Sola r Cells, NiColds, Kits, Cal- S ELLING Dnke T R .... RV.... AC.... DC.tn. oIdy.rtIM" oInd .Qulpment contilned ,.

M,m S.~ .,~ "" -" \ny.l1i'Ji t.d. tl'l<l curators, Digital Watch Modules, U lt rnOnlcl. $525 :2 MotorOla H T 200 2 meter Ilandi-til", -
streees, LEOS. T ransistors, IC's, unIQue ies $225 each or $415 both. I will ship UPSPUbli....r " CQ Cilnnot VOUCh for t il.....r· COml>Onents. Chaney·s. Box 2103 1 . Denyer. USA. LOO...i..... for N ationil NC100 nee. J oi Ck.<:hindiM lined ther.in. D ire ct ill corTe09On· CO 10211- WA1NNH. P.O. BO, I I 1 1 , Boise. ldiho.

oenee '.d " copy to , CQ H i m Shop, " 13101-
Vinderv.nte, Aye .• Port Wish ln!lton , Now CQ AND QST 1 9 5 0 -19 1 5 ISSUES FOR
Y o rk 11 0 5 0 . SALE. Send SASE " Order ing ". H, m HE L P ! A would-be Il",m w hO u nfo rtunately is

Rad io . o r c t ne r CQ and QST Issues . O ne u ct . , m eclla n lca l e ngi n e e r desperate ly need s p ri_
lar m in im u m o rd e r and i ll Issues cost 25 cent s yate tuition '0 enable m. t o Qua lify ,,, ,
eac ll , includ ing US A sh ipping. S end chrcno - C",nad ian amateur licenc e examina t ion . Tllen
lOg ical li st and fUll payment t o W6 L S, 2 8 1 4 I can in s t all an A tlas 215 X on my Sailboat. I

PROP PI TCH: Smallest: w/mt braCket s & Em"lre, Burbank. CA 915 04. A y a ilab le ,. w ill pay whatllYer is deemed i fa ir tee. If you
ba'ie ; xformer selsyn & indlcitor $ 125 no shi". sues a nd refund 'ient with in one mont h. IlYe in T o ro n t o area and can devote one even-
A« F ord, W2HAE, " Gildare D r.. Eut ing a week or more contect SlllYe Roberts at
Northport , N Y 11 131 . TECH MANUALS for GOY t . sur"tus geir - 3664 Aulumn Harve~t Drive, Mississau9a. On-

S6.S0 each : SP-600JX. URM-250, Os-lA/U, tario, L4Y lS3 TeleQhone416 -2 19-0U .
WANTED: Signal one CX1 A or CX1 B. mull TS-I13 /UR. ThousandS more ayailable. Send.. in . super "hysjo;al iln" mecholnical eeeex. " cents (COin) for 2 2 -~e llst . W3IHD. 1 2 1I S;X METER. Folded Dipole Vagi A ntenna.
A.M. Kilsev lo;h, WI CDC, 4 3 DOyer Rd.• MoIn · ROo1nne Driye. Washington. DC 20021. unuse<l , element GOy't Surplus in or;"'init
cnester, CT 06040. box with instructions an<! blue"rint S 11 S.00

EMBLEMS, PATCHES Embroidered. CUltom F.O.B. WBOZSA: 10925 Morris Ave., S . :
WANTED : Com p le t e RTTY system compat- made from yo u r design. O rder 10 to 1000'1. Bloominglon, MN SS4 31 .
ib re wall • Kenwood TS-S20 unde r S200 RUSSELL . 1109 T U R N E R ST.• AUBUR N •
onry. Robert A. F rankel , 2 4 2 4 S "ruea, Bakers MAINE042 10. SOUND SWITCH: Trigg e r circuits by clap,,;n9
Bakersfield, CA 9 330 1. your hands, Wh istling , etc. • Con t rol la m p s.

QSLS WIT H CLASS ! Unbeatab le Qua lit y , re a - appl ianc e s or u se as e ff ective burg la r a la rm.
WANTED : 3 0 "age note " a m " hle t Dy the la te sonab le p r ice. S am p les, as cents. QSLi un- Complete ly asse m b led, w it h micro " h o n e :
Ed Kent, KIIEML on C rOSby HBR_I6. Cash limited, Box 215S3·C. A tlanta . GA 30321. O NLY S5.00. Micllael , POB 3312..Q. Stilt Io n
for buy o r copy. Owen L a u g h l in, 1310 PIne- ·B ·. Calgary T2M-4 MI. Coinida. (Guaranteed) .
crest Dr. , F erndale, MI 48 220 . WVOM ING RANC H LAND. 16 acres · s 35

down. S35 mont h. (Offer yold In California) . N U D E BEACHES : Complete Maps oInd D.
FOR SALE OR SWAP. Mint 6 meter trin5- Owner . Mike Gauthier . WB1QGR, 9S50..Q- tailed Report. - U.S.A.. C A N A D A - Only
(elY.... - CIIl99 V e n u S S 1 50.00 or a good recely_ Gallatin , Downey. Calif . 90240. $ 3 .00, POB I II 2.Q, Station ' B '. Calgary T 2 M
..... SXI! • HQIII O _ 7 SA 2 or 3, Misers Dreim 4 MI . Coinidi .
or HBR 16 Or 1 1. Late model with all cart . MAM SUPPLIES, QUALITY KITS. Tort
will sh ip .. m, cost . Owen LoIuglllin. 1310 Equipment. Tools . Books, IC's, Components, PHOTO STAMPS: Your photo 0" shO)(!t of
Pinecrest Or.• F erndale. Ml 48220. HObbyist Services, Newsletter . Oyer 1 0 0 0 16' stamps, 9ummed , "d perforated. So""

scnemattcs a nd p la ns. S I (Refundable) brlnn '"' phOto (returned) ilnd S5 .0 0 10 Michilel,
EZ O DES IT BEST. DeilS. that is, on Vaesu, big val ue-Clacked ca t alo g . Bargains! TEK·DE- POB 3312 -Q, Station ' B', Ci lga ry T2M"'MI,
ICO M, Drike, Swan. CUsllCrift. Larsen , KLM, V ICES BOX 191 54B HONOLULU, HI 96811 Canada.
Dentron, VHF Engineeri ng, and Wilson. F"
new or used gear . call, see or w rit e WOEZ, SE LL: R ·l91 $ 4S0.00, SRR·I J A S I50.00. CUSTOM EMB RO IDERED EMBLEMS. you r
BOB SMI TH ELECTRON ICS. 12 So . 21st St.. UR M·25D S 160.00. T S ·3 2 3 $50.00 , US M· I 0 5 desig n, ,"w m inimu m . Emb lems, Dept. 16.
F ort DOdge, IA 50501, 5 I 5 /S 16 -31116. scope S 115 .00, RG-S ll A/U coax 20 ft. le n g t h Lit t leton, New H a m p sh ire 03561 .

16 ec ,,, SI.OO. Sta m" '" catalog. E.
WEAR UR CALL LETTERS PROUDLY .. Fre nch , 10 Afton, Aurora. IL605311. NE E D E D : TS99 Kenwood operators manua l,,,

~.. Hoimfest " ,.. togetller: 1 x 3 " b uy o r copy. neve service manual. excllallge.
Badge-Custom engraved w / ur can & nilme in FR EE SIlI"ping. Bearcat BC·2 10, OiS(;Ountlld '"'" v. Lem. WAf> ROJ. 522 2 Coringa Or.,
Red . Blue, Black. White, Yellow, Orallge. Silo $269.95 . Regency Touch. $2 49 .05 .01l'lerl, Los Angeles, CA 90042 .
ver. Gold, WOOdgrain . S 1 .15 ppd. T H E EL· write .' ~" 10 1-5U"' 311 . Visa & Mister .
BRIDG E ENGRAVER, Elbridge. N.Y. 13060 . McDonald etect-ontcs, Bo.. 7492 . Sanlil R osa. WANTED : senemanc ,"" /0 ' TeCh manual

CA 'JS40 I. ", BC·348 ..Q reciever. A. McGinnis. WAl
WANTED : MinualiSo;hemitic ", General D TQ. 55 Pitton St.. IseUn, NJ 0 1 11 30.
Radio Il04C l ig n a l generltor. 1-330 MHz. COUNTRY LIST _ Beam Headings_ Distanus
Will ""' c r loan. 00" ,.d return. A . Bi. - T im e Differences. com"utlld ind iyidually for FOR SALE : SB-300 (tuning m e c h a n ism
lenda, W2 IDA, 43 Chestnut Ridge Rd.• Sad· Vour Q TH. Seventee n page p r int_out lists over st icks), $I 50, SB400 (very good condx),
die River , NJ 014511. reo lo c a tio ns wo r ldwide. Send S 12 and you r $ 22 5 . WA3FUV, Don Weyel, RD 1, Conneaul

sta tion lout,on to DEI , BO X 2370·C L a.Habra Lak e. PA 163 16. (814) 312 ·2114 .
CQ MAGAZ INES: 1966 tll ro ug ll 1916 . II C a lifo rn ia 9063 1. Dis tances '" m iles un less
years complete. saa postpaid. A rt Joh nson, ki lometers req u ested. FO R SALE: H allicra fte rs SXI 40 re c e iver ;
K2 POA, 29 Boone St .• Bet h"age. N Y 11114. HT4 0 tran sm itter. Both a re In good shape and

CASH for your clean ham gear. B eac o n Com- I ' m aSk ing SIOO fo r t h e set. Michael Henon.
WANTED : 0« & PA eons for H al1icraflers munications . u sed equipmen t specialists. II 79 Rt. 9, BOX 16. Rome. GA 30161.
t ra n sm itte r HT-9. FOR SALE: Ai,crraft Beacon St•• Boston. Mass. 02115. 61 1-261 -
radiol. SASE lor list . Moe Lynn, 10644 ·146 I91S . S.A.S.E. my c rysta l list. Kll L J Q, 355 Mower
St. • Edmonton, Alberta , Cin;lCla T5N 3A1 . Rd.• Pinc ... ney. MI 48169 .

EMBROIDERED EMBLEMS, Custom Des;.,.n-
NEED co"y o f schemiltic an<! .,lignment in · ed Club Pins and Med.,monl: TrOphies an<! Ri- HIGH SPEED pr-actlce ..... f rom 60Ilme
struc;lionl ,,, Heath VFO-exteranl. Wanted : bbons. Highest Quality, Fistest Deliyery ind Keyer . perfect . 30 minutes each side. 30 /4 0 .
WlFYO o';"'inal key paddle. C.B. GamDrelt, Lo w e st Prlcel Any Where . F,ee In fo : NDI , 40/50, 50160 . 60{10, 1 0 /1 0 wpm. IOQul,e
W3INF,17931 Arcllw{)()(l.0Iney.MD208J2 . BOX 6665J, Marietta . GA 3006S. K4 KHT. 4330 N.E. 13th St., Oeila, FL

32610 .
SELL : HW.16 wi lli speaker 'M s xlilS. F R EE Cali log. SOla r CellS. N lcad s, K its. Cal-
Manuar included. m int conux. C huck Sena- c ure tc rs, D ig ita l Watch M od ules. U ltrasonics, RO T RON: Muff in, f a n s , series M. 141 , 116
to re, WDllJFE, 1960 Wincheste r D r .• E. Lan s- s t rcees, LEOS. T rans is to rs. IC 's . U nique vo n , " walt. Five do lla rl. ues "ost"aid .
ing, MI 481123. Components. C h a n e y 'S, B ox 2103 11 , Oenye r. J ohn S ayo n ls. 4 10 Bla k e a e.. New Britai n, CT

ccrc.e caar . 0 6053.
FOR SALE : Dent ro n 10-110 AT t u n e r, never
"sec. Original packing. Will ship via U .P.S. WANTEO: 6" ,~ " airc raft t ra iling an- WAN TED: SBE. S B 450 tnnsceiyer.450 MHz
ASking S 4S . Call during do, 12161 1 2 1· tenne w ire (st randed ). oeve H ard a c ker. ampl if ie r s. Pre...mos, ,"d con verte r s . A'W
ouO. Lawrence Wood. WllCIY, 2119 EoI ll W 1 TO. 1145 S. T hur m o n d . Sheridan, WV Ha nd ...eys, 160 a nd 10 meter xtars. Kll LJQ.
116 th St. • ApI. 26 . Cleyelind, OH 441 20 . 11101. 35S Mower Rd., Pinckney, Ml 48169.
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THE NAME T HAT'S KNOWN AROUND THE WOR LD

TEMPQ ON E

SWAN 7OQ-ex

TEMPODRA KE T R-4CW

YAESU FT·101E

LARGEST STOCKING HAM DEALER
COMPLETE REPAIR LAB ON PREMISES-New York City's

ATLAS 350-X L

CO L LINS

COL LI NS 75$-3C

~ !\!.~~~

Open Mon.lF ri. -9:00 a.m.' 5:30 p.m. Sat. u nt il 3:00 p.m.
MAll A LL ORDERS TO : BARR Y ELECTRONICS CORPO RATION

512 BROADWAY . NEW YORK CIT Y . NEW YOR K 10012
BARRY I NTERNATIONAL TELE X 12·7670 2 12-925-7000

WE SHIP WORL DWIDE

BIRO WATTMETER , V AESU. D RAKE , ICOM. TEMPO. SHURE,
KDK. TURNE R, ASTATIC. HYGA IN . LARSEN , WILSON· DEN­
TRDN·VHF·ENG.·STANDARD COMM·T U BES-3-SOOZ. 572B·etc.
IN STOCK . TOP T RA DES GIVEN ON YOU R USED EQUIPM ENT,

Tele-Tow'r
Manufacturing Company.

Box 34 12. En id . OK 73701

---eo-tooter yo u can buy - is $ 199 50
Our Breakove r M odel 55 - the only
tower you can bu y that IS totally
tree-stanomc. tel escop ing. and a
breakover c- is under $500,

Com ple tely free-standing. No g uy
wires, no bracke ts Yet. by stretch­
ing the wmdtoad over the en tire
tower. we 've made them stronger
than wired or bracketed towers

Looking for more towe r power?
Look for Tele-Tow r Manufac turi ng
Company, Inc , Ask yo ur dealer, or
wnte us for a brochure and names
of dealers In your area

We will ship di rect. We ha ve ana­
tlonwide network o f otstnbutors In
key Cit ies. However. If you are In an
outlymq area we Will ship your
tower post-paid right 10 your door
Wri te us for complete details

They telesco pe. Crank up or down
easily fa pi npoint best receptio n,

They breakover. Your feet never
have to leave the ground when you
pull main tenance - even on our
ta llest breakover tower

One-piece price. You gel the
whole towe r. ready to Install No
extra charges for base plates. guy
wire. etc.

Old ·fashioned c r a ft sm a n sh i p.
Every rete-tow r IS cut . assembled " ,~'H
and welded by hand

Old-fa shioned value. Orville Bond
found a way to make be tter towers
for less money Our model 40 ­
wh ich we believe is the most dura- :
tire . convenien t non-breakov e r ....s_

Why you should
consider a
free-standing,
telescoping
breakover tower.

WA N TEO: T empo DC SUpply and mObile HF
antenna sys1em/Genave portable battery
PolCk. W ill Roberts, WA.PSL. P.O. Bo" 901 ,
Roseboro, NC 2 8 312 .

SELL: Mint Yaesu 200 R synl hes ized 2 meier
F M " cvr. N PC 10 . R AC/PS. I t . w nip. CoS!
$S I S . SJSO o r besl offer. R. H ajda k, 164.
Morris St.• S.E.• M ine ra l Ridge , O H 4 4 4.0 .

WA N TED, SOO 10 10 0 0 w . am pli fie r. 8 0 -10
m eters in 900d o per" ti n9 co nd ition. Fred A .
Wr igh t. J r., RI . II , Bo" 31 1A, T y ler, T X
7$709.

L IN E AR B UI L D E R S Send S ASE fo r l isl
of GOOdies a na Hi Power stuff. Ma ce , 8600
Skyline D r., Los A nge le s, CA 90046.

FO R SA LE: POs I check e lemenl 9 sludy
9 u ide for commerCial lice n se. $ 3 . ppd . J a m e s
S. L o o ney, Roule I , Bo" 2 6 0 .A, Grundy , V A
2( 614.

KENWOOD RS 9 9 operalors manual ,lIld Eico
110 hid dip meter. B u y Or eopy and r eturn .
Tung Y. Lem, W A6ROJ. S222 Coringa u -..
Los Angeles, CA 90042 .

WANTED : R CA F A T R.11 su r p lus scvr . Made
by R CA, 2.4 -4.7 m c. WW l l . e . S h aw, VE6
A G H, 1 726 -1 8th Ave.. S. Let h, A ll. C anada
Tl KIC3 .

ANTE NNA TUN ER in sid e H e al h S W R . 3
pa rh . Pa in s S I . F ree li st of ham hear , p holo,
l e st , a udio , DEC computer m o d u le s and peri _
p h erats, K2 D CY , I I SQ ui r e Hill , N. C a ldwe ll,
NJ 0 70 0 6 .

NOV ICE ALL_AMERICAN Certif ica te, Work
a novice in all 10 CAl li a reas. Send list a nd $ I.
W B6G BJ, 25 Rud n ic k Ave. , N o vato , CA
949.,.

N UMBER E O HAM SEN TENCES in 5 4 tanau­
..ge ~ f or your outgo;n9 OX Q SL s. K 3CHP's
OX Q SL G uide. $ 3.9 5 . Joe iVliku tk l s, 69 13
F urman Pk wy., R iverd al e , MD 20 840.
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Whereare
~urQSLcards?
Keep your OSl cares Ofganlzed and easuyaccessibe .
Display them II"l 3 pocket. crystal dear. vnyl pages.
NuAce OSL binders W ith 23 nngs are VI1y1 covered
., blue. b1adl. Of ginger.

F OR SALE: O ld Ju ues 01 H am R adi{) . 13 ,
QST. CQ. Some comple t e runs. Send S.I.Le.
f or l ish .l oo J)f" ices. A . Dorhofler , K2EE K" CQ
M"qulne, 14 Vlncl . ...... n te' Ave., Port Wasn­
i rogto n. NY 11050.

CAN ANYONE HE LP? Need 10 1 RPI A CRT
to ,elNlir my scope. sc;:nurtz , W4FA, US Con.
loU lal e, eo>< "1..", FPC New York 0954.,

SACR IF ICE: D u k e T _I X, R_I B . Spouoke<-MS­
.. with POwe. wpply. $ S 'H . Atln 2l0X with
conscte, $6 8 5 . A ll in mint condition. Jose L.
B ucksbaum, C B Mart, Bo >< S024, Conalv ille .
IA522 4 1.

HW-2 0 2 w/bu ill- in S/lndlin se"nne" crysta ls;
IT C M ulti·2 0G O; Bearcat 10 1 Scanner . A ll in
gOOd condit io n. Ka rl Thu rbe r. W8 F X/4 , 23]
Newcastle Lane. Montgo m ery, AL 36 117.

WAN TED: Ext ra coils fo r SW·3 receiver. I
nave cee-een coils and need your single ex­
tras to ~ke UP complete set. Buy or t rade.
Bill Orr. W6SA I. c/o Elma.:. 301 Industrial
Way, San Carlos. CA ') "070.

I PAY CASH
f or your mIl itary surplus.

If you hau or know of . .... i l.bilit y;
TT ·98 TT-76 Tele1ypewriter.AM·913 plo

TRe-24. PRM-31
phone me eollec1

Dillle- (2 73 J76D- 1000

- SAGAL ELECTRONICS INC.
CO lol \lC'''': ICAT10'iS SYSTf-: lolS

~O·WAY RADIO. 1oI0 BILf PIlO'iES
A\tAfiUR RADIO

Sf. RVlCF FACIUTY ON PRf MISES

1219 ST. Georges Ave. E., Roselle, NJ 07203
(201 ) 289-2390

Only $5.95
for 10 page binder that

holds 60 cards.

Send check 01 M 0 lor 1I'Tl.

rreoete delivery Of wnte fof
mtoemanon Add $1 50 lor
postage and handl ing

NuAcE
ACE A.RT COtoAP~N'(

Ace Art Company, mc.. 24 Gould St., Reading. MA 01667

ADVERTISER'S INDEX

Diy. of Arnold A . Semler, Inc.• 78 17

New Reader Service System

To speed information to you on pro­
ducts sh own in CO advertising. a new
computer ized Reader Service Sy stem
has been designed. For additional in­
formation on a particular ad in th is is­
sue. tear out the Reader Service post­
card bound between pages 72 and 73.
and circle the num bers on the card
which correspond wi th the Reade r Se rv­
ice numbers l isted in the advertiser 's in­
dex below. DON'T CIRCLE THE PAGE
NUMBERSI Fi ll in your name and ad­
dress, and mail. We'll have your infor­
mation on the way in short order.

A.S. Page
No.

6 Cushcraft . . . . . . . . . . .. 12. 54

7 DGM Industries 65

8 DX Engineering 73

9 Dentron.••.. .. . .... . . 9.27

10 D igitrex 69

11 ETO .. .. . . . . . . . . • .. . . . 37

12 Eimac, Div. of Varian ... Cov. IV

13 Electrospace Systems, Inc 68

Gregory Electronics 26

14 Group III Sales Co 73

15 Hamtronics 28

. . . . 71

. ... 73

• • • •

Pe..

Rolin D istributors 19

Tele Tow'r Mfg. Co 78

Tetrex 79

Ten-Tee, Inc. ..•...••.... 13

Skytee .

Space Electronics .

Sagal Electronics. Inc 78

Swan Elect ron ics 10

NuAce 78

Wm. M. Nye Co., Inc.•.. _ 34

Pace-Traps 73

Palomar Engineers 65

Redi-K ilowatt 36

R.S.
No.

22

23

24

25

26

27

28

29

30

31

32

33. 15.. .
International Crystal Mfg. Co. . 14

Henry Radio. ... ',' ...16

p,,.

Associated Industries,

R.S .
No.

1

2 Atronics 71 18 Kantronics 43 34 Tri-Ex Tcwer Ccep. ..•.. _ . . 71

3 Barker and Williamson 19 19 Kengore Corp 36 35 Un ited High Power .•.•. 73, 79

4 Barry Electronics 77 20 Kenwood Cov. II , 2. 6, 7 36 Wilson Elect ronics Corp .4

5 Cambridge Kits •...••..••. 73 21 MFJ Enterprises . .••...• 1,73 37 Yaesu Electronics Corp. . Cov.11I
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T elre . " Mo nerch" (Tra ppedII.V. Kit
DUD·Band / 4 KWP I.V . Kit $62.50

Po st Pa id Continental U .S.

numbers of CBers haven 't e lected to buy amateur equ ipment
in droves and pile onto the amateur bands . Maybe in t ime
they might, but as of now they haven't . Now is the t ime to
work for st ricter enforcement of our real Laws not to give
rise to a vigilante form o f code wh ich is really another form
of censorship. We don 't need black lists, we don't need
stigmas, we don't need an o rganization t hinking for us in­
stead of with us. We have o ne White House in Washington ,
we certainly don't need an annex in Newington.

I used to joke about the phrase "Today it's Newington,
Tomorro w the world!" but it doesn't seem so far fetched
no w, The League's act ions during th is past year have been
less than admirable. Starting with the ir ploy to gain cont rol
of amateur licensing from the FCC, right up through th eir
abysma l handling of the RFI matter, at the Subcommittee on
Com munications hear ings. at the fCC this past September .
The l eague's irrat ional behav ior of late makes me th ink that
perhaps John Huntoon retired a litt le too ear ly . I think it
might be t ime for all League members to ques t ion where the
leadersh ip is taking them and what will it cost? It might also
be a good t ime to see who can do the job netter . We need a
League that works for us and truly represents its members.
What we seem to be getting fro m Newington is despotism.
Lets work to change that ,

•
By the way. re-read or read for the first time the article

on the Code Of Ethics which appeared in the November is­
sue of OST. Sounds good doesn't it? Well , check their
classified ads on page 166 o f that same issue . If I'm not mls­
taken. isn't that an ad for CB linears about half way down?

73, Ala n, K2E EK
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Optimum, full-size doubl.t perfo'"..nce, ind,p'..~nt of g'ound conditions!
"Balanced·Patt~,n", low ,adia t ion an91., high signal to noiM, and signal
to in t.,f••anc• •atio!

Minimal s upport costs, ' •• ist ing t o _ . , houM, t,.. , .
A technician can resonate a Te lrex " Iny.rted-Vee" to freq uency w ith in t.... ho u.!
Minimal S/W/R is poss ibl e if installed and resonated t o freq uency as d irected!
PattMn p.ima. ily low -angle , Omni.di,ect iona t, a ppro•• 6 DB n uU at e nds!
Costly, lOlly, e nt.nna tu_rs not requi .ed!
Complete si mpl ified imtalletion and rnonill iog t o freq uency imtructions supplied
with eadllcil .

WITH A

TELREX " BALUN" FED-"INVERTED-VEE" KIT

THE IDEAL HI -PERFORMANCE

INEXPENSIVE AND PRACTICAL TO INSTALL lOW-FREQUENCY

MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM

For technieel d a ta and priCtlS o n com plete
Teh ex Ii".. wr ite for Catalog Pl 7

STEP UP TOTELREX

Model QG·SOQ

World's f irst pocket­
able, battery oper­
ated, digital alarm
clock. Has Dial-a­
t ime ... 8 p ro­
grammed world
time-zone reed-
o u t system. Shows
the llctuII t ime in
24 different cmes
and p l8C1lS . 11 oyer
the globe. For the execut jve on the go.
soss. L ist Price : $~. Now $99.95.
S-SJO.OO.

24 bour (Military Time)
Di/lital Clocks hy Copul,

Color :
White only Model 227.M

Compact digita l alarm clo ck. Up front
lighted dial illuminates large leaf type
numbers which flip instantly and silently.
24 hour alarm system. Synchronous
motor. Exq uisite styling. 5 3/4" x 2 3/4"
x 3 3/8". S ugg. Ust Price :~5.

Now $ 19.95. Save $4.00.
Order direc t 'rom this lIdl S end check or
use your M asterchaTg(! or Visa. A ffow
$2.00 8lf tr. fo r shipp inglhandl ing charges.
United High Power Associates, Inc.

389 Fift h Aven ue
New Yorio:, NY 1001 6

Phone (212) 685-2888

...~~ World Dil-oital
Y Timer b)· Copal,

Zero Bias (from page 5 )

amateurs. Of course, they would have to sacrifice (or should
I say, you would have to sacr ifice) their classified ad depart­
ment in OST. So what if you can 't get rid o f that extra p iece
of equ ipment. It 's no t that important that you get a chance
to pick up a bargain and save some money . The classified ad
department is sti ll advert ising and everyone would have to
sign the Code of Ethics who wanted to use it . Then the
league would have to use some sort of enforcement o r ln­
former network to make sure it was kept on the up and up.
Too much t rouble ... might as well eliminate it to make
th ings easie r.

The Code of Ethics as presented by the ARR L is perh aps
an over-reaction on their part to a more far reaching pro­
blem. As authored (by their Advert isi ng Ma nager, Lee
Aurick, W1SE) it is perhaps representative of their naive atti­
tude towards real life situations and problems. As the FCC
and the Government have not seen fit to step in and deter­
mine who can bu y what or sell which in electron ic equ ip­
ment, does not automatically create a vo id that Mr. Aurick
can qu ickly fill. He is ne ither the FCC nor the Government
and he is certainly not Ralph Nader. We do not need protec­
tion at the cost of free choice and a free marketplace.

What we need to recognize is something that I have been
writing about for months .. . demanding the monies to en ­
force ex ist ing legislation. If the 14,000,000 or whatever num­
ber of CBers wanted to bu y amateur equipment and use it
btatentlv ... they could . Who 's to stop them? Not the FCC.
Not the Federal Government. Not OST. No one can stop
them. But it 's also interesting to note that these same great



WITH COMPETITIVE PRICES GOING SKY-HIGH
THE YAESU FT-101 SERIES IS STILL YOUR BEST BUY!

• .• _ "il '-;'....... .... . .. , ~ . ~ --~-

----:-: t > @' ~r '';
- -~- &"':"0;-- .. _..... ,...,...o &_, __ _ _ '.
o · • . -: • . .• .
~ - -

The FT-I01EX is the same basic unit,
less DC/DC converter, 160M, WWV,
and three of four 10 meter crystals and
the RF speech processor. Many hams
do not need these features and would
just as soon save the money.All access­
ories may be added later and the "EX"
can then become an "E".

Just one step down is the FT-101EE
identical in every respect-but less the
RF speech processor-an item many
hams can live without. thus saving afew
dollars.

Top of the series. the FT-101E has
everything-RF speech processor, AC
and DC operation, plug-in PC boards for
easy servicing-nothing has been omit­
ted for excellent 160-10 meter perter­
mance.
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Amateur radio's first all plug-in PC board transceiver, the FT-101 series has along pedigree of
success dating back to the FT-1 01 and FT-1 01 B. More than aquarter million are in use all over
the world! Refinements have been added over the years to update the equipment and we
believe it is the most thoroughly satisfactory and trouble-free transceiver money can buy.
Compare price and features with any "Brand X" and YOU'll choose Yaesu!
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YAESU PROUDLY ANNOUNCES THE SENSATIONAL
SMART

NEW", FT-901D- YEARS AHEAD WITH YAESUI

carrer level control Cathode current . relative
Keyer ON-oFF and speed power output. Ale level

Mode Switch
l SB/USB IFSK/AM

(FM optional)

vox gain control and PIT/Manual
Transmitter activation switch

AGe Switch
Slow- fast and OFF

Transmitter
loading

Rf processor

Receiver RF gain
Clarifier control

RF processor level
Receiver audio gain

Becever front end
Attenuator switCh

Tune Switch
VFO tuning knob Returns transmitter to recer....e mode

Transmitter After 10 seconds 01 tune
Plate Tuning

frequency
memory switch

Band Switch
160-10M Coverage

External Synthesized VFO Clarrfier tor transmitter

Calibrator and
noise blanker

Calibrate digital readout

Frequency
Recall TX

If Rejection Frequency Control
If Pass Bandwidth Control

(100 Hz to 2.4 KHz)

Mit gain
Squeldllor fM

(optional)

Audio peak freq .
Sidetone Monitor

Automatic mit
gain control

• Two rugged 6146B 's in the final, with negative feedback . Avariable IFbandwidth that
allows 100 Hz to 2.4 KHz selectivity at the turn of aknob . IF rejection tun ing to notch out
interfering signals • Optional synthesized VFO , or enlarged frequency memory bank
• Selectable AGC • Built in speech processor . Built in Curtis Keyer • Full range
160-10M coverage . Provision for new WARC frequencies . Meets Part 97.73 of FCC
requirements.. .. at your dealers soon!

Design And Specifications SUbtecl To Change Withoul Notice Or Obligation
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