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Do-it-yourselfwith Heathkit Electronic



Heathkit SB·l02
80-10 Meter SSB

Transceiver
proves you don't

need gas to roam
the world . With

• beller than 0.35
p.V sensitivi ty for 10 dB S + N/N; solid-state
LMO with 1 kHz calibration ; less than 100 Hz
drift per hr. after 10 min. warmup; dial re­
sellable to 200 Hz and bandspread equal to
10ft. per MHz; switch selection of built-in 2.1
kHz SSB filter or optional 400 Hz filter, plus
upper and lower sideband ; built-in 100 kHz
crystal calibrator; '180 watts PEP SSB input,
170 watts CW; built-in sidetone and VOX; 5­
position metering facilities. 24 lbs., 385.00"

Heathkit 10·1390
Digital Ther­
mometer. A solid­
state device that
monitors indoor
and outdoor
temperatures, helps you tailor your home
heating system for maximum fuel conserva­
tion. Switches set thermometer for alternate
disp lay of indoor/outdoor temperature at 4­
second intervals, for constant display, and for
readout in either deg rees Fahrenheit or de­
grees Centigrade. Inc ludes 85' cable and 2
sensors. $59.95". Maifing weight, 5 Ibs.

--

Heathkit GC·l005
Electronic Alarm
Clock. Getting
up in the dark?
This six-digit
timepiece dis­
plays hours, minutes and seconds on highly
visible cold-cathode readout tubes. Gentle
" beeper" alarm can be set for 24-hour cycle,
features snooze switch for seven more min­
utes of sleep. Displays time in 12-hour, or 24­
hour format. $54.95" . Mailing weight, 4 lbs.

Send for your

FREE
·74 Heathkit
Catalog
the world's largest
selection of electronic kits

HEATHKIT ELECTRONIC CENTERS
Un,ts 01 Seh lumberget Products Corpora l Ion
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Heathkit SB·220
2 kW Linear gives
you the long­
distance mileage.
With 2 Eimac
3-500Zs in
grounded grid - - --- . -
circuit delivering
up to 2000 W PEP SSB or a full 1 kW on both
CW & Rny, requ iring only 100 W of drive;
broad-band pretuned pi input; solid-state
120/ 240 VAC power supply; circuit breaker ;
zener diode regulating operating bias; ALC;
metered grid current, high voltage and rela­
ti ve power; big quiet fan. 70 Ibs., 369.95"

Heathkit 10·1290 Weather Station. Make your
own weather forecasts, and plan ahead for
en ergy-eff ic ient l iving. Unit has Uni /Mag 8

barometer for 2Y2 ti mes greater pointer de­
flection ; 8 wind-di rection compass points that
light-up in combination to give you 16-point
resolution ; wind speed indicator with 2 switch
selectab le ranges, 0-30 and 0-90 mph ; dual­
sensor thermometer with switch selection of
indoor and outdoor temperatures. Includes
weather cup and wind vane assembly, simu­
lated walnut housing. $89.95" . Weight, 9 lbs.,
50' cable, 6.95" , 2 lbs.; 100', 12.95" , 4 lbs.:
150', 17.95" , 6 lbs,



CQ BOOK SHOP
CO Binders

Conven'ent and eco nomical ere the words for
CO ', beau ufu l m aroon and gold binders. In­
dividual I$Suncan be removed quickly and eas­
ily w ithOu t d amage to the m agazine . Save
precIOUS t im e .s reference comes ar e wi t hin
immediate reach in thiS handy b inder. $5 .00

The New RTTY Handbook
A treasury o f vital and " hard ·ta- ge t' · Info rma ·
t ion . th iS book is 1000ed wi th valuable equ ip­
ment schemattcs, adjustment procedu res, etc .
A boon to beginner and pro. A special sect ion
on Ill!ttl ng started. wfltten by Byro n Kretzman.
W2JTP. a well·known authority in the field .
$3 .95

A ntenna Roundup I
Edited b y Art Se id man. a 160 page mass o f
.ntenna information directed at answering a
multitude of questions surr ou nd ing the m ys·
terious anlenna. $3.00

Antenna Roundup I I
Ten bi g theory artic les backed up by 8 2
detailed and illustrated construc tion pro jects
from VLF to m icrowave. lo ng wires to 17 ere­
meot beams and Sterba Cunain arrays. $4 .00

Shop & Shack Shortcuts
A volume ~cked with hundreds of hints &
shortcuts co llected by Don Stoner. this will
help anyone to dress up h is shack. improve
shop techniques and mcreese efficiency and
equ ipment . $ 3.95

Antenna Handbook I
All new info rmat ion on transmission hne
theory . A rt e ncanon, Im peda nce. Stand ing
wav es. Resonant and nonrftQnant lines. cur­
rent d tstflbutlon. free space 3 dimensional pet ­
terns o f long w ires o f all practical length and
m uch, much more by Ken Glanzer. $4.00

The New OX Handbook
Do n Miller 's 200 peges of valu able technical
Information .nd opet".t ing aids, most o f which
has never been published before and can be
fou nd In no o ther volume co n tai ns Great Cir·
ere Bearing Charts . $ 5 .00

CO Anthology II
1952·1959250 pages of more recent but Stili
hard·la-get important articles fr o m gloriouS
yesu:ryear , $3.00

Surplus Conversion HandboQk
Compiled by Tom Kneuet, WB2A AI , this con­
ta ins 192 pqI of conversion articles. cover­
ing almost every piece of surplus gear wort h
the effort to c;onvert to ham use. $4 .50

Electronic Circuit Handbook I
Wrluen by Tom Kneltel , WB2 AAI . t his detai ls
150 o f the most o ften needed circuits in 11
greal Chap l&fS, In.... lu able for beqmners and
old·t,mers alike. $3.00

Electronic Circuit Handbook II
Tom K neltel ', own sequel to Vol 1, th is
vo lum e del ivers 159 addit io nal ci rcui ts that
will appeal to all amateurs. Each ei re,",, ' is
fu lly d eSCribed in tell 1 wIth complete schem­
atics. $3.00

RTTY From A To Z
Thi s new ATTY Classic has been produced to
fill the gaps in RTTY knowledge among am.
teurs and profltSS ionals al ike. 16 chapters and
224 pages. This book is a must in your teen­
nical library . $5.00

USA·CA Record Book
The official application and 'Record book for
the coveted United States of America Counties
Aw.rd ISSUed by CO. Contains room for sim­
pl e entry of all dat. required to apply, plus
rules and endorsemen t appliCllt;on . Two copies
recommended: one for application. one for
you r record$.pltf co p y price : $1 .00.

OX Count ry Chart
Handsome wall-size chan (25" It 31 " ) lis t ing
every . mateu r r.dlo count ry in the world al ·
phabetically by prefilt• • nd giving continent.
form o f government. ar ee , populat ion. zone
and class of co un try . A must for every active
. ma teur lmd a berlJlin .t $1 .25.

------ ----------- - - ------ - - - -- - - -
o CO AntholO9Y II .
o CO Bmders . . . . . . .. . . . . . . . . .. . .
o New ATT Y Handbook .
o Antenna Roundup I .
o Antenna Roundup II .....
o USA·CA Record Book
o OX Counlry Ctwt

$300
• SOO
$395
$300
$400

" 00S1 ,25

o Shop & Shack Shortcuts 53.95
o El ectrontC CIfCults Handbook I $3.00
o E lectronIC CIfCU Its Handbook II $3.00
o Surplus Conversoon Handbook 5~.50

o Antenna Handbook I .. . $400
o New OX H.ndbook $5,00
o ATT Y From A To Z $5.00

NAME _

ADDR ESS _

CITY _

STATE ZIP' _

Ne ..... York C it y ilnd Stille reS ld" nl'§, rnu'§,t ildd sal"s ta. app llc . ble to your .r• • .

COWAN PUB LI SHING CORP. Book Div.
14 Va nderventer Avenue· Port Wash ington , L. I., N . Y: 11050
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We're

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

the new

TS-520

WE KNEW THIS NO-COMPROMISE, DO EVERYTHING , GO EVERYWHERE

TRANSCEIVER WOULD BE POPULAR. NOW WE ARE DELIVERING THEM IN

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

ttt'ft' are 30 speci al reasons you will want to own a TS4520. After you have operated
o ne, you will doubtless give U'o 30 more whv you're glad you own one.

I. Built -in AC powersupply reliable With heaterswitch for 22. Full metenng
2. Built·in 12 volt DC power supply mobile recerve-onlyoperalion 23. Selectable SSB
3. Built-in VOXWith adjustable 13. BUlII·in cooling fan 24. Selectable AGCoperation lor

gam. delay and anti VOX 14. Accessory ex terna l VFO & dillerent modes
• 4. 1 KHzdial readout accessory ex ternal speaker 25. VFO indicator light

5. Ultra stable FET linear VFO 15. Built-in speaker 26. Bui lt-in selectable AlCaction
6. Built -in noise blanker 16. Modern styling & fun ct ional for speech processrng
7. BUI lt·in RIT ci rcuit and RIT design. Modular construction. 27. Carrying handle

indicator hght II. Amphhed Al C 28. Rugged 6146 type final tubes
8. 8 polecrystal tiller 18. TUNE pOSItIOn increasestube hfe 29. Internal cross-channel opera lion.
9. BUlIt·m 25 KHz crystal OSCi llator 19. Maximum TVI protection 30. Push hntton WWV reception

10. Provisions for optional CWfilter 20. Built-in fi xed channel opera tion Proven Kenwood quality
11. Break-in CWWith sidetone 14 channels} With indicator hght and reliability
12. Completely soiid state except final 21. Provisions 101 use With aVHF The price..S629.00

section. Compact. low current. transverter subject tochange wrtnoct notice.

Accessories: External VFQ·(VFQ·520). External speaker' - (SP·520). CW Filter- (CW·520)

Available from
Kenwood dealers

throughout the U.S.
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ZERO
BIAS

T he fe llows down at the Ama teur and Ci tizen' s
Divisio n of the FCC m ust be working overtime
these days judging from the unusually large v?l~mc

o f d ocuments pouring forth fro m the co mmISSI? " .
No less than six notices of proposed rule making
were released in the period from J uly 24 through
Ju ly 3 l . 1974, three pertaining speci fically to the
amateur service and three to CB. Although the
amateur NP RM's may well be gene ra l knowledge
by this time. we 'll capsulize them here and add a
few opinions of our own.

The fi rst docket , no. 20111 , enti t led " Author­
iza tion of com memorat ive sta t ions in the Amateur
Radio Service:' seeks to delineate the co nd itions
under which a com me morat ive sta t ion license may
be issued. It is proposed that a ne~' class o~ st~ t ion

lice nse be issued for " an y celebra t io n tha t IS either
unique, distinct a nd of general interest to ~he .publ i~

o r ama te ur opera tors: ' We feel t~t thi s .lI be.rah­
zat ion is healthy for amateur radio at thi s time.
However the same hand that gives also seeks to
take awa'y. The p roposal would I?ro hibi t portable
o r mobile opera t ion, and operation o f a. com m­
emora tive sta tion fo r any ama teur o perat ing con-
test. .

We find these limit ations u nnecessary and m
conflic t wi th the stated purpose of the propo sal
which is " to bring public not ice to the .amat ~u r

radio service by allowing an ama teur statto n With
a di stinctive call sign to be o pera te d at an event..o r celebrat ion so as to hel p a tt ract more contac ts.
We fur the r feel that singling out a whole area of
ama teu r interest for special (res t ric tive) treat ment ,
as has been proposed for con t est~ , . invites addi­
tional limitatio ns on lawful and traditional amateur
act ivit ies for no just ifiable reaso n. We vigorously
o ppose th is po rtion of Docket 20 111. Filing date
for com ments is on or before Oct. 30, 19 74.

T he second docket , no. 201 12, pertains to au to­
ma tic control of repeater sta t io ns. Docket 18803
in 19 72 prohibited automa tic una tte n.ded cont rol
o f a repeater. Since Docket 1880 3, It has been
necessary for a designated control opera to! to mo.n­
ito r the functions o f a repeater on a real-time baSIS
ei ther locally or by remote cont rol. A repeater may
not opera te while un-attended eithe r a t the repeater
site or a t an a ut horized remote con trol loca tion.
The int ent is clea r: the con trol o pe ra tor bears the
responsibility of ensuring that the r~pe at er opera tes
in com plia nce with the rules,. and In the ev~n t o f a
malfunction or inadvertent Interference With an­
o ther stat ion a lready using the ou tpu t frequen cy
of the repeater, the co nt ro l o perator is o bliged to
sh ut down the repeater until the situa t ion is correc­
ted.

The Co mmission now feels that sufficie nt ex­
perience has been gained and techniques devel­
o ped to permit the control o f a .re pea ter by au to­
matic means. Rough ly, a utoma tic control may be
used if:

1- Devices and procedures have been implemen-

ted which allo w com plia nce wit h the rules without
a control opera tor being present.

2- All repeater transmissio ns are reviewed for
violations either in rea l time or within 72 hours.

3- All repeater transmissions are recorded and
preserved for 30 days.

4- Names and appropria te informat ion abo ut
the repealer licensee an d control o p.eralors is filed
wi th the FCC Engineer -ln-Charge In the event a
shutdown is necessary.

5- In the event a shutdown is called for. au to­
matic cont ro l may no t be resumed until all de­
ficiencies have been correc ted .

It sounds rather demanding to us, parti cularly
taping, reviewing and retaining all repealer trans­
missions for 30 days. We forsee a run on surplus
airport tower com munica t io n recorder s and .aircra ft
night recorders. At a tape speed of I 7/ 8 r.p. s., a
3600 foot roll o f recording tape will play about 27 .
hours using fo ur tape channels a nd automa tic re­
versal. Thus using conve nt io na l ta pe equi pme nt on
a busy repeater would require a tape change pro b­
ably every o ther day and a sizeable cash invest­
ment not to me ntion the monumental burden o f
listening to all tha t stale cha tte r for viola t io ns.

We suggest that the ~PRM be alte re? to permit
spot check ing or sa mpling of au tom~tlc . re pea ter
outputs rather than cont inous morutormg. As
wi th the commemora tive licenses there seems ( 0 be
a conflic t of direction in FCC act ions indica ted
here. Only a few weeks ear lier the Com mission
effec t ively eliminated all loggi ng requ ireme.nts for
ama teurs stating that " the logs.... .do not. In fac t,
play a major role in the Com mission's e.nforce":len t
efforts.... ... To now require total logging ( taping)
is in consistan t and unreasona ble . The filing date
fo r com me nts is on or before Oc t. 30, 19 74.

T he third Propo sed Rule Making no. 20113, is
entit led " Amendme nt of Part 97 o f the Com mi­
sio n' s Rules to permit crossband opera t.it:m of re­
peater stat ions." Based o n an ARRL petition, RM·
2337. the Docket proposes to permit a re peater to
concurren tly retransmi t on more than o ne au t ho r­
ized repeater frequency band . bu t on no mo re than
o ne freque ncy within a single b~nd . .

We endorse thi s proposal without reserva t ion .
While the three new CD proposals are ge nerally

o f no particular import 10 ama te urs, at least ?n~
point warrants co mmen t. p ocket 2~1. 1 8 {prohibi­
t ing the use or sale of CB linear am plifiers) dictates
tha t it will be illegal to sell o r lease an r.r. power
amplifie r capable of use in the 11 meter band ~'hich

requi res 20 watts C. W . or 80 watts p .e.p. drive or
less to deliver its ra ted power outpu t. Any am p­
lifier ca pable of opera t ing in the 20 to 40 ~IHz

range with these low drive requirement s .will be
illegal. T he d ocket goes on to make exceptions for
ama teur gear for 15 and 10 meters which u tilizes
a bu ilt-in amplifier, o r also covers 40 and 20 ,:"eters
and requires more than the 2q/80 watts drive . In
additi on, single band one-of-a-k ind ho me-brew amp­
Iifiers would be permit.ted for a ~ate';l r. use and. s<l:!e .

We recognize the di fficult y m wrr ttng rcstncuve
equipmen t rules fo r a service situa ted be tween two
ama teur bands, and a pprecia te the lengths to which
FCC has gone to protect t he amate ur. But we la­
ment the fact tha t the Commissio n has addressed
itself to only thi s one phase of the problem. Our
suspicion is that the real solution to th e lin ear pro b­
lem lies elsewhere , with in a more far-reaching solu­
tion to the problem of illega l use and sale of all
transmitting equipment . We welcome your views
on such control. 73, Dick. K2MG A
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the real performer!
specifically for eater

...or any TWO·METER FIXED STATION OPERATION

With 0 db­
db-

-Gain compared to Y:. wave dipole
-FCC accepted for repeater application

• 15800 commerce porte drive,

brook pork. ohIo 44142

THE HUSTLER MASTER GAINER

MODEL G&144·A
Shipping Wt. : 6.S lbs, Price: $52.95

electrical

6 db. gain over Yo wave dipole

Omnid irectional rad iation pattern

Maximum radiation -at hori zon

50 ohm feed impedance

Field adjustable-14Q. 150 MHz

SWR at resonance-1.2: 1 measured at antenna

Bandwidth-6 MH z for 2: 1 or better SWR

Power-one kilowatt FM

Feed-Shunt w ith D.C. grounding

Rad iator-SIS wave lower section, % wave
phasing, SIS wave upper sect ion

trorucs
L-.>;orporotlo '-- ...J

Exporter: Roburn Agencies, lnc.,
New York, N.Y.

mechanical
Vertical element- 117"

long, 1·1 /S" telescopic
to 3/S" 00 high
strength aluminum

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

Connector-SO·239

Wind load-26 pounds
at 100 mph.

Wind survival-1 00 mph.

Completely self·supporting

Mounting-fits vertical
pipe up to 1·3/4" 00

Available from
all distribut~rS the best!
who recognIZe

The gain you gain-you gain
transmitting and receiving­
get both with Hustler!
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OUR READERS SAY
Red Face for a Red Ensign

Ed itor. CQ:
Received my J ul y issue o f CQ yeste rday and

not iced t hat you r cover d esign Featured t he DX
fone contest & va rious national fl ags.

Im agin e m y horror in di sco vering that you had
shown Canada's fl ag as "The Red Ensign". We
have had a national fl ag since 19 64 , a d esign o f a
red maple leaf o n a while bac kgro und.

Please inform your readers in the next issue that
we do have a new Ilag as I 'm sure all the VE's have
no ticed yo ur unintentional err or .

Glen n F. McMichael
God ric h, O ntar io

Ed itor. CQ:
O n the Jul y '74 cover o f CQ. you have a grav e

error. T he n ag shown is not the na g o f Ca nada!
I 'm proud o f m y flag as you arc pr oud o f you r flag
and I hope a t some later dat e w hen fla gs o f nations
are displa yed. the error will be co rrec ted.

Bruce Balla, VE2QO
Mo n trea l, Ca nada

We offe r our sincerest apologies to our Canadian
fri ends for the u nforgivable error o f displa ying a
long-since-o utdated Canad ia n flag o n o ur Jul y cover.
Re produced below is the familiar red maple leaf
flag ado pted in 19 64 as the Ca nad ia n sta nda rd.

- K2 M GA

Pro·QSl
Ed ito r, CQ :

KZSVV's remar ks in the "Our Readers Say"
column for Augus t 1974 di st ur bed me quite a bi t.
I would have to say that Mr. H er m an's a rtt tude re­
flects just pla in la ziness! As has been sai d so many
t imes, t he fina l courtesy of a QSO is the QSL card .

I apprecia te t hat Mr. Herma n is a DX sta tion and
he receives many QSL req uests , bu t wit h little o r
no diffi cult y he cou ld get h imself a stateside OX
manager. A DX sta tion does not have to "affo rd"
? QSL manager - t hey are free. T he o nly ex pense
IS the QSL cards and the postage to mail a log every
so o fte n . You ca n purchase eno ugh QSL's to last a
lifet im e for u nder $75!

Pho o ey ! I ho pe guys li ke KZ5VV are in the
mi norit y. As for me (and most a ma te u rs ), " Glad to
QSL, OM! "

Robert A. S ulliva n, W0 YVA/4
Arling to n, VA

Ed itor. CQ:
. I can sympa thize wi th KZsVV for gett ing bored

with QSLs. But the so lu tio n is so si m ple! : ge t a
QSL manager . I got one m yself fo r my o perations
as V XI KE. Sure, I've heard a few grumbles about
a Canadian having a manager, bu t t hen anybody
who d osen' t want to QSL via a manager always
has the choice to not QSL at all if he doesn't
reall y wan t a VXIKE card.

When I mad e m y req uest for a m anager I go t
an eve n d o zen volu n teers, so there is no sbortaae
of peo ple wi lling to under take the task. All thai,s
req uired o f the D X o p is to make a copy o f his
lo~s b y photo copy or ca rbon paper , and to peri­
odically mail t hem to the manager.

Any o pera tor in a c ho ice DX QTH or with a
rare-prefi x ca ll has no real exc use for not QSUng.
The development o f t he practice o f using QSL
managers has been o f grea t help to DX o ps and
chasers alike , and to K Z5VV and o thers who dis­
like the chores I s tro ng ly reco m mend the ma nager
syste m as by far the best wa y to keep ever ybod y
happy.

Mike Mue nc h , V07K E
Witless Ba y, Newfou nd la nd

Ed itor, CQ:
KZ5VV CQ A ug 74, I a m su re is not the o nly

ama teur who has grown tir ed , o r never d id enjoy
QSLing. The QSL has grown to become a very great
part o f the hob b y. Some a ma teurs terminat e a
QSO in a hurr y to ge t to the part they enjoy, tilling
ou t and sendi ng the QSL.

For those w ho do not enjoy this part o f the
hob b y , the solut ion is to get a QS L manager. No t
try to d evise some way to enjoy their o wn selfis h
part o f the ho bb y a nd ignore the d esires o f. their
fellow a ma teurs.

It o n ly takes a few minutes to fi nd a QSL man­
ager. The last time m y manager of o ver half score
years d ecided to go to college and give u p the job.
I ti red up on 40 cw and wo rked a pileup a dvising
everyone that I would QSL as soo n as I lined u p a
new manager. I soon had severa l vo lun teers . I made
ph~ne skeds with them a nd after ta lkin g to th em
I pic ked m y pr esent manager w ho ha s been d oing
the job fo r man y years.

Al though I pay ex penses this wo uld not have
been necessary. Even wi th a low key DX ca ll like
KP4 I had two volu nteers who would pay all ex ­
penses, Ex penses are minimal, when there is a man­
ager, abou t 50% of the W stat ions send sase. About
100% or the overseas sta tions send IRe , o r sase. If
there is a D X club near by the mana ger ca n disco unt
the IRC to the mem bers and reali ze more ret urn
fro m them, and the members can get I RCs at a di s­
cou nt .

All I d o is put a carbon, a shee t o f o nion skin ,
a nd a sheet o f .OJ I alu min u m under each lo g page
as I am kee ping m y lo g. When several pages arecom­
plet e , I put them in an envelo pe along wit h th e
ca rds tha t have been inadvertently se n t to me, a nd
mail it t o my ma nager. An yo ne who ca n no t do this
much fo r his fe ll ow ama teur o ught to switch to
solita re .

Mos t QSL managers are also sta m p collec tors ,
and a much lar ger percenta ge o f QSLs are sen t di ­
rect to the manager tha n would be to an individua l
sta tion, as managers are 99% sure o f send ing a reply.
Thus they ge t a lo t more s tamps than they would
as an individua l ama teur .

A solu tion w here everyone ga ins and no o ne
lo oses should be the best.

Bruce G. Hosmer , K P4 BCL
San Juan, P.R .
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The amazing Millen dipper has

•
o I a e-

7 COILS

®

PROTECTI VE r:::~ir:~:tPOlYPROPROPYl ENE
CARRY CASE

MANUFACTURING COMPANY, INC.
150 EXCHANGE ST" MAlDE~' , MASS. 021.8

G) No power cord .
t2"' Performance equal to or super ior to the
\61 best tube type dippers.
@1.6 to 300 MHz
@Smooth mete r reading over tuning rang !:!

@GOOd Dip.

®
Sensit ive rne terinq system. usmg
zero suppressmg ci rcuit.

CD Q-Mu lt iplier fo r very sensit ive
absorption-type wavemete r.

T EL . (61 7) 3 2: 4· 4 1 0 8

Complete with ccits , afkaline 11"5
battery and carrYing case ~.

Announcements
Uniontown, Pennsylvania

T he An n ua l Ga bfes t o f the Unio n to wn Amateur
Radio Club , will be held o n the Club Gro u nds, o n
the Old Pittsburgh Rd. , Unio ntown, PA, o n Septe m­
ber 7th , 19 74.

Wichita, Kansas
The Wich ita Amateur Radio Clu b's Annual

Hamfest will be September 8 a t the Sedwick
Cou nty 4-H 8 uilding, (loca ted on the N .W. cor ner
o f West 51. and Cen tral, in Wic hita) . Ad m ission,
S 1.7 5. For more informat ion writ e: Clarence E.
Reid. Fr .• KOmU . 1520 W. 16th 51., Wic hita. KS.
67 203.

Cincinnati, Ohio
T he 37 t h An nual Cincin na t i Hamfest w ill be

held on Sunday, Se ptember I S, 19 74, a t the new
S tr icker's Grove locat ed o n Sta t e Ro u te 12 8, two
miles w est o f Ross. (Venice). O H. Co ntac t : Elmer
H. Sc h ube rt . Chai rman, c/o Ro ss Printing Co.•
51 9 Wes t Third St., Cinc in na ti, O H 45202 .

Richmond, Virgini a
The Ric h mond Amateu r Telecom m unica t io ns

Society ",,;11 sponsor a boot h at t he A tla n tic Rura l
Ex posi t ion, Ric h mond, VA, fro m September 19
thru Se pte mber 29, 19 74 . The At lan tic Rural Ex ­
posit ion is o ne o f the largest st ate fairs o n the eas t
coas t, For more information con tac t : A. Carter
Cogte, P.O . Bo x 542. Richmond, VA 2 3207, (80 4)­
9 49-24 11. ex t . 30.

Glenview, I llinois
On Se pte m ber 2 1, 1974, t he 22 nd Annual

Meeting of the W9 Cent ral Division Cent ury Club
will co nve ne at the Holiday Inn o f It asca . in It asca,
Il. . It will be an afternoo n and even ing affai r with
an ex pec ted att enda nce o f over 200 . The maili ng
list has 80 0 W9DXCC calls. Con tact: Curt is Ham­
mond, Co-Chair man , 8 18 Solar Lane, Gle nv iew,
IL 6 00 25 .

Walla Walla, Washington
The Walla Walla Vall ey Radio Amate ur Club 's

28th Annua l all famil y picnic and hamfest is Sep­
tember 2 1-2 2 at the Milton-Freewa ter, O R, Com­
m unit y Building. Swa p n 'shop, bingo a nd contests.
Write Pat Stewa r t, 1404 Rut h Ave., Walla Walla,
\VA 99362 .

Aurora, Illinois
The Fox Rive r Ra d io league Hamfest will be

held on September 22. 19 74 at Phillipa Park, in
Aurora, l L, Pic nici ng, for the whole famil y. For
more in fo rma tio n contact: WB9HYH, Pres. 18 8 8D
Carnation Ct ., Aurora , IL 60506.

Marion , Indiana
On Sep te mber 29 . 19 74 at the 4-H Fairgrounds

in Marion, I N, t he Gran t Cou nt y A mate ur Radio
Club will hold it's An n ual Hamfest. For more in­
formation writ e : W9WBN, Gran t Co. Amateur
Radio Club, P.O . Box 8 15, Mario n. IN 4 6952.

Hamburg, New York
On Sep tem ber 2J , 19 74, The Hamburg Inter­

rContinued on page 77]
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lIins Radio
has joined forces
with another
great company:

Rockwell International.

Coll ins is now part of Rockwell International, a mult i- industry,
high-technology company.

But nothing else has changed . The quality and reliabil ity that
you expect in our ham rad io gear remain the same.

Because the same engineers will st ill be designing the
products. The same experienced production workers wi II be
manufacturing them. The same rigorous testing programs will
still be applied. And the same fine dealer organizat ion will
serve you .

In the years ahead, we intend to ma inta in the kind of
leadership that has made Collins the most respected name in
amateur rad io. And we will con tinue to look for better ways to
serve you -ways that w ill keep you enjoying your Col l ins
equipment to the fullest.

For more information, contact Amateur Rad io Marketing,
Co ll ins Rad io Group, Rockwell Internationa l,
Cedar Rapids, Iowa 52406. Phone 319/395-4507.

,
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REPEATER OWNERS

Don't Ta ke Chances. SENTRY offe rs custom made crysta ls made exactly
to your specifications. When it comes to crystals for your repeater, BUY THE
BEST - SENTRY.

REPEATER USERS

If you want reliable access to the repeaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are custom made for your
r ig. We don't stock a large quantity of crystals for a certain frequency and
hope you can tweak them to f requency in your rig . We do offer FAST serv ice
on crysta ls made especially for you and your rig. If you want re liable,
on-frequency operation, INSIST ON SENT RY .

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224 -&180
TWX - 910-830--6425

10 • co • Se ptember, 1974



AMPEREX
HAS WHAT IT TAKES TO BE

I NUMBER ONE
N RF POWER SEMICONDUCTORS•••
THE LINE - THE BOOK-THE BOA RDS.

mperex is going all out to support
its state-of- the-art line of RF power

emiconductors w ith a state-of ­
th e-art program of applications
ng ineer ing assistance.

The line is a broad one with an
RF power semiconductor to fill vir­
tuall y any RF ampli f ication need in
fixed and mobile transmitti ng eq uipment-from 30
MHz single sideband through 960 MHz UHF FM.

At th e heart of the prog ram is a 640-p age applica­
tions manu al containing 24 deta iled engineering re­
ports. Th is manual, available to communications
design engineers, wi ll cut RF power amplifie r design
time and cost to a f raction
of th at normally requ ired
between the drawing board
and the production line.

The e ng i nee ri ng assistance
doesn 't end with the applications
manual-it only starts there. You
won't even have to build the pro­
totypes to get these circuits into
production I We will supply sample
boards, built for you, here in the
Amperex applic ations laboratory.

Use them to test, to evaluate, to demonstrate your
sys tem. Typ ical o f the sample boards now being
made ava ilable to Amperex c ustomers, is a 25 watt,
225 MHz Class E Citizens Band Amplifier (Illustrated
at left) with 50 mV input power and 12.5 V o peration.

For more information ... on the line, the book, the
boards; for data, write to Marty Burden. Group

Product Mgr., Amperex Electronic Corporation,
Hicksville Division, Hicksville, N.Y. 11802.

Telephone : (516) 931-6200.



It's here.•.full I
•
Ine

OFF-THE-SHELF SEAVICE
Whether lor defense or co mmerci al,

Scientific Radio Systems is you r best single·sourc e
lor all HF SSB / ISB applicat ions. Why? Because SRS
engineers can and will custo mize your HF SSB /ISB
communication system from their off- the-sh elf
tuu-tme invento ry.

That kind 01service keeps your costrower
than you would expect . And it also keeps us number
one lor reliable trouble-free HF SSB / ISB systems
being used the world over . Write 10 us now about
HF SSB /ISB lor :

o Point-la-Pointo Ground-To-Air
o Area Broadcast

FEATURESo Up to 10 Channels (Frequencresjo Telephone and Cable Remote Controlso Simultaneous VOice and Data
0 1.6-30 MHz, 1S0WI1 KW/10KWo Multichannel TIV (=35, :=42.5.

=.65, =:425)

Users inc lude: U.S. ARMY, NAVY, AIR

FORCE, COAST GUARD, ATOMIC

ENERGY COMMISSION, NAT IONAL

WEATH ER SERVICE, NASA, FAA,

FCC, etc .

, , , with
plug-in modular
constructionl

SYSTEMS

Take your pick.
o THIS EQUIPMENT IS ON THE GSA FEDERAL SUPPLY SCHEDULE

o MILITARY NOMENCLATURE & FSN'S EXIST FOR OUR ENTIRE LINE

. ,

• 1

AN/FRT·,'
1KW IS8 TRANSMlnER

I•[

AN/URC·79

lKW sse
TRANSCEIVERSR-150

10KW 5SBIlSB

TRANSMlnER

t .. ... . ~[
SSB RECEIVER

FSN 5820-'71 -853 1

CABLE SIRAD
TELEX 978-368
PHONE (7 16) 458-3733

Scientific
Radio
Systems
367 ORCHARO STREET
ROCHESTER, N.Y. 14606

-
•- ......- ..

- ~ •.
•

.. ..

AN/URc·n
1S0W SSB TRANSCEIVER

:l..~ It-I........ ~
•

SR·16S0

DIGITAL TELEPHONE LINE

REMOTE CONTROL

SR·808
SELECTIVE CALL

12 • co • September, 1974



BASSETT

Hirh efficiency mobile
and portable antennas
for all amateur bands,
CAP, MARS, CB,
SECURITY,
PUBLIC SERVICE,
MARINE, ANO
GOVERNMENT USE.

• 2·6·10·15·20·40·75

• Identical size, cost,
and appearance

• FULLY ADJUSTABLE
TO FREQUENCY
IN FIELO

• Low welrht, low drar,
hlrh strength
flberrlass

• Polished
chrome brass
standard %·24 thread

• Hirh rain collinear
on 2 meters

MOOEL OGA·2M

$29.50 postpaid

In U.S.A.



,------ --- - ------------

•

4 IT'S SAFE. If for any reason
you change you r mind within 30
days. return you r pu rchase and
get you r money back. This
guarantee does not aHect the
normal WESTON guarantee of
quahty.

DC HIGHN OlTAGE PROBE extends
voltage range as high as 50KV . OP·
TIONAl $23.75

Model 666 VOM Solid-state cucuit
tes ter desig ned specif ically lor
sem iconductor Ci rcuit trouble shoot­
Ing.

2 YOU CAN TRAD E-UP at a later oete . or
use your surplus Instruments as traoe-ms.

•

RF PAOBE
allows measurements
10 50 MHz. OPTIONAL

$19.50

-,
(2% DC & 3% AC accuracy) $ 68.00
(1 0/0 DC & 2% AC accuracy) $ 76.50
(cvertcec protecuon v e rsion of 660) , $ 101 .50
(overload protection ve rsion of 661 ) . _ $110,00
(VOM solid sta te circu it teste r) $139.00

.• • •

._-

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

MODEL 660

•

• • •

/
PRICES: 660

661
662
663
666

RANGES FOR 660, 661, 662, 663 : DC Millivolts 0·250; AC /DC volts 0·2.
5 110 /50 /250 /500 / 1000 /5000; VAC outpu t 0·2.5 /10 /50 and 250; DC rmc­
roamps 0·50 ; DC Milliamps 0· 1/10 /100 /500; DC Amps 0·10; Ohms RXI
(0-2K) 2011 center. Ax l 0 (O·20 K) 20011 ce nter. Axl 00 (0·200K) 2000ll
center. Rx l ooo (0-2 Meg) 20Kll center and Axl 0K (0·20 Meg ) 200Kll
center; dB scales - 10 to . 10/ · 2 to - 22 / - 16 to · 36 /- 30 to - 50 /. 36 to
+ 56.

Send your CheCk. M.O.• Bank Amencard No.• Master Charge No.• Amencan Express No. to the address below. Add
$2.75 tor shlppng. ReSidents of Call forl'lla. New Jersey, il linOIS and Texas add 5' sales lax. Calt or write for your Free
Weston 660 series broChure.

OPTIONS
Protective meter flap $4.50
l eather C arrying Case $1 9.50

1 TUCKER SEllS THE WORLD'S FINEST VOM • The
Weston 660 senes yOM are completely drop-proofed.
custom ruggedized with 581'-stonng carrymg handle.
pluggable CIrcu it boards. estemat c alibratIon and the
highest qua~ty components, SIx modelS 10 crccse trcm.
all temperature compensated.

3 rrs EASY. At Tucker one letter
or phone call (on our special
tea-tree number) allows you to
complete Ihe deal . You can use
your Bank Am ericard, M aster
Charge or American Express.
Tucker will stup on P.O.'s, M.O.,
checks or COO.

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

El ECTRON ICS · COMPANY

FOR RUSH ORDERS CALL TOLL·FREE 8()O.S27-4642 (In Tex.. call 214-348-8800)
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263

•
723N

------

264

265

All you need to know about
2 meter mobile antennas!

For prices and information , contact your local

Hy-Gain distributor or write Hy-Gain.

263 Special no-hole trunk lip mount. 3 db gain. 130­
174 MHz . 5/8 wave. 16 ' coa x. DC ground . Base
matching coil for 52 ohm match. 17-7 ph sta in less
steel whip.

264 High efficiency, vert ically polarized omnid irec­
tional roof top wh ip. 3 db gain. Base matching coil
for perfect 52 ohm match. DC ground. Coax and con­
nector furn ished.

265 Special magnetic mount. 3 db gain. Performance
equal to permanent mounts. 12' coax and connector.
Base matching coil for 52 ohm match. 17-7 ph stain­
less steel whip. DC ground.

Rugged, continuously loaded, flexible VHF portable
antennas. Completely insulated with vinyl coating.
Bend at all angles without cracking or breaking. Can­
not be accidentally shorted out.

723N With UHF connector.

269 With 5/16-32 base for Motorola HT; Johnson ;
RCA Personalfone; Federal Sign & Signal ; and cer­
tain KAAR, Aerotron , Comco and Repco units.

723A With BNC connector.

260 Commercial duty, 1/4 wave, claw mount, roof
top wh ip. Precision tunable to any discrete frequency
108-470 MHz.

261 Same as above, with 18' coax and connector.

262 Magnetic mount wh ip, 108-470 MHz. 52 ohm
match. Complete with coax and connector.

Hy.Galn Electronics Corporation ; 8601 Northeast HiQhway Sill.; lincoln, NE; 68507; 402/464· 9151; Telex 48-6424
Branch Office and Warehouse : 6100 sepulveda Blvd .: #322; Van Nuys, CA: 91 401; 213/785-4532; Telex 65-1359
Distr ibuted in Canada by Lectron Radio Sales, Ltd.: 211 Hunter Street West ; Peterborough. Ontario
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OUR DIGIPET 60 IS A
GENERAL·PURPOSE FREQUENCY

COUNTER WITH A RATING OF
1 kHz TO 60 MHz.

(PLUS 130 MHz TO 160 MHz)
..,---~~~-,

~,-

,, ;;- Tn! -'-

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

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

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

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

stable (aging rate: 1 part in 10G/week ), small (7" deep x 2'1, ' high),
sens itive (50 mVm's), flex ible (five numerical-tube dig its) and

accurate (resol ves to 1 kHz or 1 Hz, depend ing on gate time selected).
Write im mediately for more information.

T.R.I. CORPORATION
505 West Olive Avenue • Sunnyvale, CA. 94086 • (408) 733-9080
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How to win the fist fight••.
with CWequipment from HAL.

• ~.- --
•

Of 00- 1'" •.•--rn. - '.

The economical HAL 1550 keyer.
The easy- to-use 1550 keyer is your answer if
you're looking for an electronic keyer that lets
you send accurate CW effortlessly. Send
from 8 to 60 WPM with conventional, iambic,
and dot memory operation. Operates with dual
or si ngle lever keys.The optional 1550/ ID
automatically sends " DE" followed by your
station call. For fast , accurate CW, order the
HAL 1550/ID or 1550 today.

Price : 15501lD, $95: 1550, $75; ppd USA.
Air shipment, add $3,

ID-1A repeater identifier.
Commercial quality, low price.
The HAL ID -1 A brings the radio amateur a
commercial-quality repeater identi fie r that
complies with FCC ID requirements. It has a
unique read -only-memory that you can easi ly
reproq rarn yourse lf. Capacity of the ROM is
39 dots, dashes and spaces, TIL IC's assu re
immunity from noise and temperature . 10 inter­
vals ava ilable : 3, 6, 12 o r 24 min. Specify call.

Price : $11 5, ppd USA, Air shipment, $3 ,

Send perfect CW every lime
with the MKB-l.
A complete Morse keyboard , Code speed
variable from 10 - 60 WPM with variable dot-to­
space rat io (weigh t) . All solid -state, featu ring
computer-grade components . Complete alpha­
numeric and punctuation keys, plus an optional
" DE-calt sign " key fac tory programmed for you.
Includes built- in speaker/oscillator monitor.
Price : $290 Assembled , $199 Kit, ppd USA.
Without ID, $250 Assembled , $1 70 Kit.
Air shipment, $5.

CW- and RTTY on one keyboard!
The HAL DKB-2010.
All so lid -state.Type out CW at 8 -60 WPM. Ad ­
justable dot-to-space ratio (we ight) , Complete
alphanumeric keys, plus 11 punctuation marks.
Five standard two-character keys, 2 shi ft keys,
break-Ior- tuninq key, 2 three-c haracter function
keys, and a " DE-call sign" key, We' lt prog ram
your cal l right into the DKB- 201O. Plus com­
plete RTIY capabi lities. Bu il t-in three-character
buffer. Optional 64 or 128 key buffer also
available,

Price : $425 Assembled , $325 Kit, ppd USA.
64 key buffer $100, 128 key buffe r $150. :
Air shipment, $10.

i-I11IJ--~~~:~~~~~;-----~~~~~--~~~~~;~~~~-~;~~~~-l
Box 365, Urbana, Illinois 61 801 Please specify 0 Assembled 0 Kit 0 Options I

I Telephone: (217) 359 -7373 Please send me more information on the following HAL products . . . I
I O DKB·2010 0 MKB·1 0 1550/ 1550 ID 0 1D·1A I
I 0 Complete HAL catalog I
I I
I Name Address Catt Sign I

I C i~/ St_/Zi P I
L~~~~~~~~~~~~ ~~
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• , 119 .9 5
• . 159 .9 5

• 189.95
• • 179.95

· 73.15
. 115.30
· 103.00
. 111.95
· 164.95
· 176.90
. 213. 10
. 2 16.45
· 306.00

· 130.00
, 157.00
. 18 7.00
· 163.00
· 297.00
. 257.00
· 299.00
· 387.00
· 520.00

· 44.9 5
· 89.95
· 149 .9 5
· 229.95

62.95
36.95
79.95

· 252.00
· 362.00
, 56 1.00

• , 332.00
. 53 2,00

· . 1 .9 5
· 11 9 .95
· 129.95
· 169.95
· 149.95
. 169 .95
· 169 .9 5
· 199.95

• •

•

• •

s

•

•

•

• • • •

• •

•

•

Z TB·2A 2 element, 3~and beam . •
et T8-3HA Heavv duty T8·3A .. . • •
~ TB-4HA Heavy duly. 4 element, 3-band beam .
U) MB-40H 2 element 40 meter beam . .. .

TH2 Mk3 .. 2 element, J·band beam ..
TH3 Jr . .. 3 element. 3-band beam . .

Z OB1().15A 10 and 15 meter beam •.
<4: HyOuad • 2 element, 3-band Quad .
~ 203BA . • 3 element , 20 meter beam
> TH3 MkJ •• 3 element, 3-band beam .
1: 204BA .. • 4 element. 20 meter beam •

TH6 QXX • 6 element 3-band beam .

TA·32 Jr • 2 element. 3-band. Low power. ..•.
TA·33 Jr 3 element. 3-band. Low power . - •

> TA·32. . 2 element. J-band beam .•• .. . - .
~ MP·33. . • 3 element, 3-band . medium power. . •
U) TA-33 . • 3 element, 3-band beam
o CL·J3. . 3 element. 3-band beam .
:E TA-36 . •• 6 element. J..band beam .

CL·36 • 6 element. J-band beam .
CL-20 . . • element 20 meIer beam

M510 , • 5 element. 10 meier beam , .• •
08·32. . 3E /20M. 2E /15M beam . •

Z M-420 . . 4 element, 20 meter beam
o M-615 . • 6 element. 15 meter beam
~ M-240 . 2 element , 40 meter beam

OB-65 , 6E/15M. 5E /20M beam .
~ OB·54 . 5E /20M , 4 EI1 5M beam .

M-620 . 6 element. 20 meter beam
OB·52 . 5E/20M, 2E /40M beam

Z 8 -24. 2 element, 4-band beam ..
RK -J . .• Third element for 8 ·24 .

:E HO-t . . • H brid 4-band Quad .

f-_Tt WER in Aluminum T
:E: 7-40 , 7 square foot load . 4 0 foot tower .
o 7-50 7 square fo ot load , 50 foo t tower .
U 9-60 . 9 square foo t load , 60 foo t tower .
~ 12-4 0 , 12 square foot load , 40 foot tower

15-50 . 15 SQuare foot load , 50 foo t tower

=-\'1 - -!B!l.0t;IAI.08S
COR . . AA-nR Rota tor
COR . . . C0-44 Rota tor .
COR . . • HAM·II Rotator .
Hv Gain . 400 Ro ta tor . . .

..--
•

-'----, '"-

on a "design-II-yourself" an­
lenna package Irom Henry Radio,
Simply pullogelher Ihe package

you wanl , , , consisting 01
an antenna, a rotator, a tower,

100 leel 01 rotator conlrol cable
and 100 leel 01 coax cable. We
will quole you a money saving

price Ihal's sure 10 please. Thou­
sands have benellled Irom Ihls

program since II was slarted
live years ago. You can also!

15.9 5
24 .75
12.95

.10/ft

.25/ ft

.0 7lft

.25/ft

. 224 .00

. 59 1.00
· 6 72.00
1186.00
2297.50
2848

2 19.95
55.95
69.95

129.9 5
4 11.10
134 .9 5
28 1.80

1218.95
159 .9 5
545.95
534_95

1043.95

•

MW-35 35' Self supporti ng, crank -up tower .
X W·51 . 5 1' free sta nd ing, crank -up tower . .
w TM-240 , , 40' cra nk -up sky need le tower .
a:: TM·358 . . 58' crank-up sky needle tower .
~ LM-4700 .. 70' Self supporting, crank -up tOwer . •

TM-370, , i sk needle tower .
MM-40 . , • 40 ' crank-up tubular tower .
MB·1O . . . Optional free standing base ,
MF·50.. . Optional raising fixture .

o MRB-80 . , . Optional rotor base ,
et MA-490 , , . 49 ' crank-up tubular tower.
~ MAF -40 . .. Optional raising fixture .
U) MARB-40 .. Optional rotor base . , .
a:: MA-660 .. . 66' crank-up tubular tower .
I- MAF-60 .• , Optional raising fixture ...

MAR8-66 , • Optional rotor base .••.•
CZ-454-FS . 54 ' free standing crank-up tower •
CZ·471 -FS 71"r standin crank -u tower
CABLE

conductor rotator cable (AR·22R o nly )
8 conductor rotator cable. .,
RG·S8 A/V Coax , .••.
RG-8/U Coax •. .. • • _ . .
ACCESSORIES

Vain un . . • .
Triex T8·2 Thrust Bearing ..
Unadilla W2AU Balu n . _ . .

For many years Henry Rad io has been providing
a beam-antenna tower program for amateurs who
wanted an efficient but economical package.
Thousands have benefited from this offer in the
past. Now Henry Radio has restyled and updated
its program to .!low the amateur to design h is own
package at savings even greater than in the past l

WHY BUY FROM HENRY RADIO? Over 40
years experience. No finance charges It paid
with-In 90 days. Low Interest contracts­
8% /yr add on (14% annual rate) - as long as
24 months 10% down or trade-In down pay-

ments . Good used equipment. Nearly all f-::~~g~~~~~~:~~~~~=~~=~~makes and models of amateur rad io equip- ..
ment. Our used equipment carries a 15 day
trial , 90 day warranty and may be traded
back within 90 days for full credit towards

the purchase of NEW equipment. Also t=4~~~~~k~~~~~~~~~~~~=~~~
GREATER SAVINGS! ! ! Write for informa- ~
tion. We export all over the world so inqu ir­
ies are invited .

Literature on t he above items is available on request .
All prices will be Quoted FOB Los Angeles, California
All prices are subject to change without notice.

18 • CQ • September, 1974



,
.- - • •9Il ST-'!.._ - , - -~

• - - --. ~ .- •.- -- • --
•

1ft all right here.
The HAL ST- 6 term inal un it has

been hai led by expe rienced RTTY
amateurs. Its immunity to inter­
ference and noise is the talk of
the RTTY world as the best in the
business. In fact, we built it to
highest standards - but kept the
price in a range that you can
afford.

The features of this unit tell the
story of why it's so popular: Auto­
start operation, separate input
filters for each shift, an antispace
feature. and swi tch selection of
850 and 170 Hz shi fts are stand ­
ard . An extra discriminator for a
425 Hz shi ft is avai lable as an
option. A space-saving special
power transformer is part of the
package; it includes windings for
low vollage and loop supplies,
and a 115 / 230 VAC primary.
Dual-in-Iine IC's are mounted in
sockets for ease of testing and
replacement. Seven G10 epoxy
91ass boards with reliable wi ping
contacts hold all circuitry. Tuning
is read from a 1 rna. panel meter
wh ich, at the flick of a switch,
serves as a loop current readout.
Other visual indicators display AC
power on, Mark, and Space con­
ditions. Two other lamps indicate
whether the ST-6 is in the receive
or standby mode. For maximum
safety, a three-wire grounding

cord and grounding outlet for the
printer are included . The power
supply ca rd contains easy-to­
replace clip-in fuses.The ST-6 is
available factory assembled and
aligned, or in kit form. The PC
boards and cabinet only are also
available.

A popular option designed to
plug right In to the ST-6 is HAL's
AK-1 AFSK osci llator. Available
assembled or in ki t form, the AK-1
is an AFSK oscillator that demon ­
strates stabi lity and reliability.
It provides switch selection of
170 Hz and 850 Hz shilt usi ng
standard AFSK tones. The AK-1
may also be mounted in its own
cabinet for use as an independent
unit. Frequencies are set by 15·
turn trimmers for ease of accurate
tone adjustment. The AK-1 oper­
ates on 12 VDC, or d irectly from
the ST-6 power supply.

If you ' re ready for the very best
AnY at an attractive price. look
into the HAL ST-6 TU, the 425 Hz
d iscriminator, and the AK-1 AFSK
oscillato r. They'll give you all the
help you need. Order yours today!
Prices:
Assembled :
$310- ST-6 Term inal Unit
$350-ST- 6/425 Hz Disc.
$350 -ST-6/AK-1
$390 - ST-6 /425 Hz DiscI AK-1

Kit Form:
$147.50 - ST-6 Terminal Unit
$ 35 .00 - ST-6 Table or Rack

Cabinet
$ 29.00 - 425 Hz Discriminato r
$ 29.00 - AK-1 AFSK Unit

All prices postpaid , USA. For
air shipment add $4 for the ST-6
kit or cabinet, $1 each for the
425 Hz kit orthe AK-1 kit , $10 for
the assembled ST-6 with any
options.
r------------.
I I11IJ HAL Communicat ions Corp. I
I Box 365 , Urbana. III. 6t801 I

Telephone: (217) 359·7373

I 0 Enclosed is s for the I
I following items: 0 ST-6 Assembled.
I 0 With all options; 0 $T-6/425 Hz
I Di sc ; 0 $T-6 /AK-l ; 0 ST- 6 kit:

I 0 Sl -6 Cabinet; 0 425 Hz Disc kit;
o AK-l kit.

I 0 Charg e to my Master Charge

I #kA~~i#.:====I BankAmericard #
I Master Charge/lnlerbank # and
I Exp . e ete _

I 0 Please send me the HAL calalog.

I Name
II ~A~dd7,-es-s--------- I
I I
I City/State/Zip C I

Lf~n~s~~:t~~ :..%~~~a~J
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An SSTV Keyboard
BY DR. ROBERT SUDING,* W~LMD

ASCII 30 character
ASCII

keyboard me"""y
Chafacl et'

generalOf'

Write clock Read clock

Sync

'"'
SSTVout V ol lagt! O tqltat/analog

T
controlled

convertere sc.nato-

Fig , I-Block diog ram of the wlllMD SSTV
keyboard.

The screen character format has been
organized so that 30 characters are shown
on the screen. More characters could be
shown, as well as less, but 30 fits very well
into the 120-lines-per-SSlV frame format.
More characters would make the lellers
smaller and more difficult to see, Fewer
characters will restrict the informational
content of the screen. The character aspect
ratio of 5 x 7 (width to height) should also
be maintained to give the viewer a head start
in character recogniton. Finally, an analysis
of the maximum call sign length set the con­
strai nt that each line should be 6 characters

T HESSlV Keyboard is a keyboard device
used to generate alphameric information on
an SSTV screen th rou gh a direct digital proc­
ess. The SSTV operator merely types out the
message into the keyboard's memory, and
the keyboard 's logic circuits scan out the
message at the standard SSlV rates and out­
put the picture to the SSTV monitor and/ or
transmitter.

Ge ne ra l Design
The keyboard is a relat ively complex mix­

ture of logic elements. The un it consists of 7
main sections: keyboard, memory, write
clock, read clock, character generator, D/ A
converter, and SSlV Voltage Controlled
Oscillator. The basic block diagram is shown
in fig, I.

The central el ement in the SSTV key­
board is a single lC, the character generator,
which is a Signetics 2513 ASCII encoded
character generator. This IC contains the
thousands of transistors needed to produce
a dot pallern for 64 different characters
when a given cha racter is requested . It is
called an ASCII character generator because
characters are requested by using a standard
Teletype and computer code called ASCII.
The 64 characters are represented by a 26

code, or the logic levels of 6 bit lines. The
ASCII code now becomes the determining
element in selecting a keyboard.

S LO W
s c x N

K EY B R D
B Y

WClMD

Fig. 2-Screen format is
five rows of six char­

acters per row.

long. With an approximately 5 X 7 aspect
rat io, the result was 5 rows of 6 characters
per row, as shown in fig. 2.

The characters are made by lightening, or
darkening, the desired spots as the beam

Fig. 3-"5 X 7" dot
matri x used in char­

octer display.

--- \3~':. .- -a
•

•••

•

' 370 South Queen St., Lakewood, CO 80226.

Prototype W9lMD SSTV keyboard.
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Inside of K7YZZ's version of the keyboard.

SSTV keyboord built by K7YZZ using o n o ld stock
market keyboard.

recommended PC boards be purchased. The
keyboard may be handwired, however, as
many have already done.

Keyboard
The ASCII keyboard is a set of 40 to 60

keyswitches attached to some kind of digital
encoding scheme. This encoder produces the
appropriate 6 bit ASCII character code as
each cha racter key is depressed, as shown
in fig . 4.

The keyboard itself may take on many
different designs. The easiest way to build
this SSTV keyboard would be to get an al­
ready ASCII encoded keyboard and then
couple this to the main PC board. However,
each keyboard has its own peculiarities, and
some interfacing problems will have to be
solved by the builder.

A more reliable way to build this unit
would be to obtain a "surplus" computer
keyboard having normally open mechanical
keyswitches, stripping the wiring, and re­
wiring utilizing the simple ASCII encoder
scheme shown in fig. 5. I have done this
with the keyboard offered "as is" for $7

I

•
II 101 0 0 11010 10101 0 00 1010 11001 0 0 10010 10001 0 000010

II 100 1 0 11001 10 1001 001001 110001 0 10001 , 0("" 00000'

a.;" . E• 11
_..,........ ... 11........- ,.. H

" , " -...... ,..
rrrm ttl
1111 10 0 11 110 101110 001110 110110 0 10110 100110 000 110

11 1000 0 11000 10 1000 00 1000 110000 0 10000 l DOOOO 00000o

111111 0 1111 1 10 1111 00111 1 11011 1 010 111 1001 11 00011 1

Fig. 4- Cho rocte r dot patterns with required
digital encoding .

111100 0 11100 10 1100 001100 110100 0 10100 100 100 000100

11101101 101110101 10010111 1001101001 1100011000011

traces over each spot. Figure 3 shows the
letter "S" built by darkening the appropriate
dots in a 5 X 7 dot rnartix, Spacing between
character columns and rows must also be
considered. The scan blocking, the 30 char­
acter count, and the SSTV line and frame
timings determine the read clock design .

This project is designed to present the con­
structo r with different options such as what
style keyboard to use and even whether to
operate on 60 Hz or 50 Hz SSTV standa rds.
The keyboard that I used is a surplus unit
with 57 Microswitch keys and came with an
unknown code encoder. The keyboard con­
struction is treated as two separate sections:
the keyboard and ASCII encoder, and the
other functional sections. Since the circuitry
of the keyboard uses so many different logic
circuits and many Ie's that the builder may
be unfamiliar with , I would suggest that the

111101 0 1110 1 1011 01 00110 1 110101 0 1010 1 10010 1 000101
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Write Clock
The write clock is a functional set of IC's

which controls the sequence of operations
involved in entering the desired set of 30
cha rac ters into the keyboard's character
memory. The write clock keeps track of the
next character slot which may be written to,
and con trols the "erase" sequence such that
all blanks arc produced on the screen. Writ­
ing (or entering a new character) takes
place without visibl y interrupting the con­
stantly reading sequence. T he write clock
uses a scheme of "write time priority inter­
rupt" which allows the write clock to take
over addressing control of the memory for
about 30 p.s whenever a character is entered
on the keyboard . The action is so fast that
a message may be constantly entered without
interrupting output except that new sets of
characters will appear as their character slots
are subsequently scanned.

Read Clock
The read clock is another fu nctional set of

Ie's which controls the selection of the cor­
rect character as the scanning beam crosses
the screen. as well as the appropriate dot

a re 1N914's. All resisto rs o re 14 watt. Connections to the main board are
through P-C board edge connectors a s explained in Note 2 in fig. 6.
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from Meshna with no problems.'
With the exception of the ASCII keyboard

itself. and the power supply, the circuit of
the SSTV Keyboard is shown in fig. 6.

Memory
The memory section consis ts of four IC's

which arc called RAM ( Random Access
Memory) Ie's. These are 7489's, each con­
taining 64 bits, arranged in 16 addresses, 4
bits to eac h address. Since the screen design
of the keyboard calls for 30 characters, each
character consisting of a 6 bit ASC II code;
a "series- parallel" connection of the four
7489's results in 32 potent ial RAM addresses,
8 bits wide; 30 by 6 of which are used.

The RAM 's have the ability to be written
to (have bits set on or off) and to be read
from without destroying the setting of the
bits being read. The addresses being written
to or read from may be in any order, hence
the title "random access."
"Those requiring assista nce in making already
encoded ASCI I keyboards operational are invited
to write 10 Gordon P. (Phil) Howlett, WA9.
UHV, 401 2 Carmelita Blvd. , Kokomo, Ind.
4690 I. Include as much detailed info rmation as
possible , and a business sized s.a.s.e.

Upper case sh Ih NOTE , ' 5
18K

l ower case shll ' N 0 z Normally Open
N C, .. Norrreuv Closed r-- "8 ( D X P H

"*" 14lj?1 8 " 19 I 1 , y 0 I A

4 ~ 789P• 2 •• Z R J 8
4 7K -=-, 3 • I s K C•

+,
• 4 S \ T l 0

• 5 ... I u M E t3 f'..... 1 Btl 2> 6 & .\ V N F v ;789P "7 • W 0 G -
4 7X

, . ,
I 4 7X

!,.
4 7X e-r

-r- 12[>3 8,' 3
, 789P -v2N5138.

1M •no ere. V 4 7X
-r-

'5 ~

~
4 7X ~

10[>' 8 " '<2N51 38.
etc, 4 7X 1 lOO Pno •

_ 1BK ~ ~
9~ 6 a ll 5

Snace~ Shih 4 7X
V~ 789P4 7XIN,Q ' k.,

IN C.I 2N5t38. I 005 ~n o etc, 4 ,7K

for non-encoded \. ~ ~
8 """'- 1 BII 6Fig. 5-Encoder me-

chanica l switch keyboards. All diodes ~1 789P



selection as the various characters are re­
quested. The design of the read clock must
ultimately result in the frame rate and line
rate of the SSTV station, so both 50 and 60
Hz read clocking operation has been
designed into the system. The keyboard can
be used for fast scan by changing the read
clock to a much faster rate, and changing
the output circuitry.

D/A and veo
The output of the character generator

logic is a group of 0 or I (0 volts or + 5
volts) pulses. These pulses then pass through
a simple digital to analog converter and a
voltage controlled oscillator so that the
SSTV horizontal and vertical sync pulses
are derived from the read clock timings to
produce the desired 7 ms and 50 ms bursts
of 1200 Hz SSTV sync. A simple grey scale
generator may be mixed with the character
generator sectio ns by using selected rea d
clock timings.

Detailed Theory of Operation
A complete explanation of the design

theory involved in the SSTV keyboard is
going to obviously be ra ther extensive. For
most people, even many who are interested
in building the unit , it is unneeded. The design
ut il izes complex co mponents, yet there arc
very few adjustments, and a complete fre­
quency alignment ( the only adjustments)
can be accomplished in a few minutes.

I feel that the best techn ique to be utilized
with this article would he to demonstra te the
utilization of the SSTV keyboard, give the
general design details and the various sche­
matics, and show adjustments and operation.
T hose who wish to build the keyboard may
write to me for a complete theory of opera­
tion printup, or they may order the PC
boards, with which a printup will be in­
cluded. The reproduction and mailing cost
of the detailed theory of operation alone will
be S1.00. While the additional informa­
tion is not necessary for successful comple­
tion. it should prove invaluable in case of
trouble.

Construction
The PC board design is quite complex in

itself. Since the board was to be "single
sided," a number of jumpers (or 0 ohm
resistors) were required . All required jump­
ers must be put into the correct spots,
obviously.

Anot her problem which seems to be

Keyboa rd has just been powered up. Erase key
has been depressed, and the SSTV screen is

clearing.

18 characters (including blanks) have been e n­
tered into the SSTV key board memory so far.

All 30 churacters have now been en te red into
memory. The characters will be continuously cut­
puted unti l either the erase key is p ressed o r power

is shut off.

afflicting the IC art is bad Ie's, even from
"reputable sources". I would recommend
that you analyze your construction capabili­
ties and then order parts accord ing to one of
the appropriate following plans.

If you are totally unfamiliar with IC
theory and operation, use IC sockets on all
Ie's, order " tested" IC's and even spares,
and be sure to use the recommended cut and
drilled PC boards. Find a knowledgeable
friend to help you .

Those who have some degree of IC ex­
perience can get standard Ie's wi th spares,
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NOTES:

1. n...~io: dr_ ing ,,",,;"'only to unit/; built from circuit_
-ll' by 1I(10l0..,.j W8QZA ond mrv nol ~ oo;:unt4 for o~
_ of the circuit

2 . L__inQ ttt.. oct....., ic: lor ODnnec:tion 10 IhiI.~d_

..pp/y .-Ie. ••~.t by tho> mboI -7 .n.. Iirt... ond ""_
oongir,..j ,_.. indica.. ttIit COi llIt ond MPgned pin ..._ . The

n _ 15 pift odVII .......... to dnigrMtod A ond 8 rftJII'Ctively.

3. On le N """..." the ju_ from pin 3 10 pin II _ . , ..... from
.IlOH. -. of ..""tv Ind from pin :J10 pin 8 w _,'1"11 from
,SOHI _ .

4. e..-i 1 in microf..-.n. RlHistar . """," . ,In ohms u.....
ot!ww. ind;""tod .

5. c.p.e;_, Cu ttwu C:n ... Ior ttIit........ i 01noi.opika_
may boo onVtt-d 1f no diHiaJlfies ... ........." ....

8. lot'" , _ d"lC'Iion if; _hid by rho ....mbol __ •

7. Pr~ func:t lonl of •• ious le' I in ltI is circui't .... followo:
1C'.l ,2ond3 . c.td\ . ...ist••
Ie. • Arry bit OR
les,'. 1._ 8 .. Merno<y
1C9. IO-.d 11 - ll to 5 bit """_ 1Wi
IC12 -.d 13 - RNdIlNrite mutt ipln;..
IC1. .. C.tdl r~ ._ -.d IIbit modih..
IC15 - Ere.letdl
IC16 " ~I_iul "",,*

IC11 _ wr lle t imll ln~ -.d ...obot gen.

IC16 - Er_ ~ "<:II "-':

IC19 -.d 20 - Wr ite '**_ COUn....
IC2 1 - o-ect. ven-etor dt _
Ic n .. o-_ .lI"'*etor
IC23 .. o-ect. _ etor dot ttiplex.
IC2• • 21 -.d 2ll - R_ _ ecter dot coun.....

IC25. 2t -.d 30 .. R.... """* countt:lownl

'03'
IC3 1

'C"icaa
'C30
'C36
'C36":,,
'036
'C36
ICo4O -.d.1
IC.2
IC.3
'0«

- R_"",,* Pl l

- Gr.... -'-"Ie
.. R_ """* hoIdoff II""
- Dot holdoft
• R.... '-izonUoi ctw_ count.
- ANd """* holdoff

- 0 /'" "'1ft
• 8od<_nd IoItdl
- Horlzontlol ..,"" ."",e..."
• R_ ~jQ1 ""'" ••".m_
- line -'-cl IoI1ch
.. V.tiQll..,,,,, • •"9.1••••••,
- O! "'-.d LPAF
• SSTV VCO

Fig. 6-Schematic of the WBlMD SSTV keyboard. All re sistors are 1,4 watt. This schematic and those
of figs. 5, a and 9 have been dra wn to match P-C boards a vailable from waoZA and K70l0.
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Fig . 7-Temporary keyboard and encoder test
circuit.
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The firs t item to be made operational is
the power supply. This unit has no adjust­
ments. Measure the voltages and be sure
that all voltages are within 10% or you may
have a bad regulator IC. After this, make
absolutely sure that power supply polarities
and connections are correct, or you may
wind up with quite a supply of dead 14
legged IC spiders.

SSTV Output Testing
If you have used IC sockets, plug in only

the IC's for the sections sequentially listed
in this section. The first section to make
operational would be the Df A and VCO
section, comprising Ie's 23. 33. 36, 37. 43 ,
and 44. Connect a frequency counter to the
output, hold down the SYNC TEST key and
adjust R", for 1200 Hz output. Next. tap
the WIHTE BACKGROUN D key and adjust R"
for 2300 Hz while holding down the VIDEO

T EST key. Finally, to set the black limit, tap
the BLACK BACKGROUND key and adjust R oo

IColl ti ll lled 011 page 79]

Fig. a-Miscellaneous keyboard function s. Co n­
nectians to the ma in board are through p·c
board edge connectors a s explai ned in Note 2

in Fig. 6.

~ SSTV'if--- - - - - -=.:....( A20

An v

LEDf
390!l

-,

f 39O!l,

f 39O!l,

f 39O!l
-,

f 39O!l,

f 39O!l

- -

and use the sockets and PC board route. A
friend with a good triggered sweep d.c.
oscilloscope will be helpful if a trouble spot
anses.

People well versed in IC theory and design
aren' t going to listen to my advice anyway,
so they can do whatever they wan t to do.
There are many tricks and stunts that the
serious designer can add to this basic unit ,
such as a difTerent character generator IC,
selectable screen character count and size,
and complete station functional control from
the keyboard. Those who know no fear can
even get a character gene rator set that gives
upper and lower case characters plus the
Greek alphabet.

Seriously, the construction sequence is to
complete the keyboard and case, then the
power supply, and fin ally the IC sections.
Be sure to make leads suffi ciently long to
allow easy access to everything in case of
trouble. Keyboards are notoriously diffi cult
to fix due to their usual extremely compact
design. Unless you have a compelling need
to miniaturize, do yourself a favor. keep
it big!

L .J

Initial Operation
If you are like me, you'll ignore this sec­

tion and power up the whole thing at once
(often referred to as "the smoke test" ) .
Those of you who are more caut ious than I
should test subsections for proper operation
unt il everything works perfectly. Do not pro­
ceed unt il prececding subsections are operat­
ing perfectly.

r--- --- -,
K".,oo.d • ...:I .neocMr I

I BOl' I
I I
I Bol 2 I
I I
I Tem porary I
I jumper BI13

I ' 5 I
I I

Bil 4

I 'OOK I
I I
I B,t 5 I

: 1 Bol 6 :

I I
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Short-Term Predictions
For Ionospheric

Propagation
BY THEODORE J. COHEN,* W4UMF

;'/,UONG th e questions that I have been asked most often during my
nearly ncenty-fi ue years as CQ's Propagation Ed itor is " How can radio amateurs
make th eir own dnv-to-dnv [o recust oi h.l. propagation cond itions?" JVhile th ere is
still no convenie nt I('uy to "do it voursel]", this article by T ed Cohen discusses a
method he uses Idth considerab le success. He relies on daily observed ('ulu es oj solar
flux lind magnetic cond itions which are available to the scientific communit)\ but not
)Oet available o n a real tim e basis to the rad io amateur or other users of the hof. spec­
trum . Rased on his success u.dth this method, Ted urges that this and si milar forecast
data be broadcust daily o n WWV so that it would be conveniently availab le. lnci­
dently; th e short-term prediction method described in this article is similar to th e
m eth od used by this Editor in th e preparation of the weekly M AIL·A·PROP and
DIAL·A·PROP foreensts.

- W3ASK

Tobie 1- Regions of the Ionosphere

"T he F, layer, part of the F region, is found
as high as 240 miles (400 km) .

The Ionosphere
Since this art icle is about ionospheric

propagat ion. we begin by discussing the
ionosphere. In our discussion, we draw from
the work of Davies (1 965), and Jacobs and
Leinwoll (1969).

measurements of sola r activity (solar flux)
and magnetic field activity (solar particle
radiation ) be broadcast on WWV by the
National Bureau of Standards.

While we will specifically examine 14
mHz short-pa th openings to specific areas
of the world from the East Coast of the
United States. it should be emphasized that
the prediction method to be introduced can
be applied to any band, and to any path,
once the relationship between signal strength,
and solar flux and solar particle radiation.
is known.

(50-90 km)
(90-120 krn)
(> 120km)

A ltitude

30-55 mil es
55-70 miles
> 70 miles

o
E
F "

R egion

A RECENT arti cle' indicated that the cur­
rent sunspot cycle, Number 20, may exhibit
a prolonged decay in sunspot activity, with
the forthcoming sunspot minimum not ex­
pected until sometime after 1975, and possi­
bly as lat e as the summer of 1977. While
high-frequency OX propagat ion during the
next several years of low solar activity is
expected to be generally disappointing. short
periods of high sola r activity (l asting from
one to severa l days ) will occur; during these
periods, conditions could improve im mense­
ly, G iven th is situa tion. then, the question is :
"How will the radio amateur know when to
expect improved band conditions?" Obvi­
ously, it is not desirab le to have to monitor
th e bands constantly in an attempt to catch
an occasional opening to an area of interest!
What is needed is some method for making
short-term ionospheric predictions.

In this paper we present a relatively
simple method by which the individual radio
operator can determi ne whether a particular
path will open to a given area at a specified
time of day and time of year. To be useful,
however. the method requires that timely

*8603 Conover Place, Alexandria, Va. 22308.
lCohen, T. J., and Lintz, P. R. , "The Sunspot
Cycle-Analysis and Prediction," CQ, March
'74, p . 24.
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radio spectrum. Magnetic storms, which ac­
company ionospheric storms, are disturb­
ances in the earth's magnetic fi eld which
cause the field to fluctuate over wide limits.
Magnetic disturbances, and their resultant
effects on radio propagation, are most in­
tense in the auroral zones. These zones are
centered roughly around the north and south
geomagnetic poles.

Ionospheric Predictions-Current Methods
Sudden changes in solar activity are ex­

tremely difficult to predict, as is the occur­
rence of a solar fla re. To predict even the
general conditions of the high-frequency
bands at some point in the future, then,
would seem difficult. It is to the credit of
such investiga tors as Jacobs (monthly CQ
predictions) that reasonably accurate pre­
dictions for ionospheric propagation can be
made months in advance. It is also possible
for Jacobs, using updated information
( based primarily on the probable recurrence
of geomagnetic and ionospheric conditions
every 27-28 days, the approximate rotational
period of the sun) to produce updated and
more complete weekly forecasts which are
available by telephone ( Dial-A-Prop ) or by
mail (Mail-A-Prop) . It should be noted, by
the way, that these propagation forecasts

/
/

I
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The ionosphere is that part of the atmos­
phere in which free ions exist in sufficient
quantities to affect the propagation of radio
waves. These ions are thought to be pro­
duced by solar ultraviolet light and soft
X-rays. The degree of ionization, or
"strength" of the ionosphere, is usually mea­
sured in terms of the electron density as a
function of altitude. Table I shows the alti­
tudes for the various regions of the iono­
sphere.

To the operator interested in contacting
dista nt stations, the F2 layer is most impor­
tant, for it is this layer that controls the skip
distance. For the F2 layer, the electron den­
sity varies with the time of day, season, geo­
graphic position, and state of the l l-year
(approximate) solar cycle . Perhaps most
interesting is the relationship between the
solar cycle and electron density. Wright
( 1962) has shown that with decreasing sun­
spot activity, the electron density decreases,
and the maximum den sity is found at suc­
cessively lower altitudes.

Also important to the DX'er is the D
region. for to a first approximation. varia­
tions in electronic den sity in the D region
control the ionospheric absorption, or weak­
ening, of radio waves. The amount of ab­
sorption a wave undergoes in the D region
is proportional to the length of the path in
this region. Further, absorption appears to
increase with increasing sunspot number.

Ionospheric Disturbances
Frequently there are periods during which

the ionosphere is disturbed . The disturbances
are due to solar flares which occur near
some, but not all, sunspots. During flares,
there is a sharp increase in the solar-ionizing
radiation in the ultraviolet and soft X-ray
portions of the spectru m. This produces
greater electron densities in the D region,
and hence, greater absorption.

Solar flares may also be accompanied by
the emission of solar particles, or so-called
"magnetic storm particles" (protons and
electrons ) , which arrive at the earth some
20 to 40 hours after the occurance of the
flare . The arriva l of these particles results in
ionospheric storms, magnetic storms and
aurora borealis. The most prominent fea­
tures of ionospheric storms are a reduction
in the M UF (due to severe depressions in
the electron density of the F2 layer) and an
increase in the D-region absorption ; the
overall effect is a narrowing of the usable
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have been accurate better than 90% of the
lime ! Finally, the most timely forecasts avail­
able to the radio operator today are those
broadcast by WWV at 14 minutes after
every hour on 2.5, 5.0, 10.0 and 20.0 mHz
(Viezbicke, 1973) . U nfo r t u na te ly, the se
forecasts, while updated at six-hour intervals,
refer only 10 the general quality of propaga­
tion along paths in the North Atlantic area.
Wh at is needed is some do-i t-yourself method
fo r determining if the 14 mHz band, for ex­
ample, will open to Asiatic Russia (UA9) in
the evening on a day in April , from infor­
mation obtai ned early in the day on that day
i ll April.

Band Conditions and the Da ily
Sunspot Number R

For some time. readers of the solar­
o bserva tion column in th e West Coast DX
Bulletin (French, weekly publications) have
observed the correlation between daily sun­
spot ac tivi ty and propagation conditions on
the high-frequency bands. In general, im­
proved co nditions arc observed when sun­
spots a re present o n the visible disc of the
sun. T his observation is suppor ted by the
da ta o f fig. I, which shows a plot of signal
stre ngths for A ustralian stations as observed
at the autho r's station during the months of
April and May, 1972 and 1973, between
I 100 and 1300 GMT (short path ) . The equip­
me nt used by the author is shown in T able
II. Wh ile a co nsiderable spread in the data
is observed, due primarily to the great
variety of equip ment used by the Australi an
stations logged , the general trend is toward
inc reased signal strength at higher daily sun­
spot num bers . A ppa rent ly the increased D­
reg ion absorption which accompanies higher
solar activ ity is more than compensated for
by more effi cient propagation paths. That is,
wi th the F" layer generally at a higher level
during periods of increased sunspot activity.
the dist ance covered per " hop" increases.

R eceiver:
Receiver Sec tion o f a D rake TR-3
Transceiver

thus, fewer hops are required to traverse the
distance to Australia (in this case), and the
signal losses due to ground re tlections (on
the order of 6 db fo r a poorly co nd ucting
ground surface) , and due to multiple pass­
ages th rough th e D region (again, roughly
6 db per hop ) a re red uced.

It would appear, the refore, that sunspot
counts, if made available on a day-to-day
basis, might be useful for producing short­
term propagation fo recas ts. The da ily sun­
spot count, however, is not readily avai lable,
and furthe r, is obtained in a rather subjective
ma nner. If we are to make valid short-te rm
pred ictions, th ough, it will be necessary to
have a timely, objective measure of sola r
activity .

The Solar Flux
The sun is a source of radio-frequency

rad iation. T hese emissions are caused by a
varie ty of phenomena in the solar at mo­
sphere, including th e ra ndom collisions of
electrons; the noise from the quiet sun is of
the latter type. T he tlux of solar radio noise
at the Ea rth's surface is monitored at a nurn­
ber of observatories, and is published by the
World Data Center A fo r Solar-Terrestrial
Physics in the Journal of Geophysical R e­
search ( Lincoln, monthly publication ) . Solar
fl ux values are also broadcast in voice by
WWV at 18 minutes after each hour (Viez­
bicke, 1973 ) . T he values published by
Lincoln, and those broadcast by WWV, are
determined by an observa tory in Ottawa,
Ca nada, at a frequency of 2800 mHz ( 10.7
em wavelength).

T hat the solar tlux measured at 2800
mHz is a good indicator of sola r ac tivi ty is
demonst rated in fig . 2. It is obvious th at in­
creased solar activi ty results in increased
solar fl ux, with the relationship between the
two parameters approximately linear. Let us
the refore adopt the solar /lux as the measure
of sola r ac tivity to be used in ou r short-term
predict ions, since it is not only a more ob­
jective measure of solar act ivity, but is also
more readily availab le than is the daily sun­
spot number.

Antennas:
Type Manufacturer Boom Length

TA·33 Mosley 14 It. (4.3 m.)
TA·33 Mosley 14 It. (4.3 m.)

20M428C Telrex 28 It. (8.5 m.)

Table 11 - Equ ipment Employed
Station

Height
40 It. (12.2 m.)
52 It. (15.8 m.)
52 ft. (15.8 m. )

a t the Author' s

The Equivalent Range Index apr
and the Planeta ry Inde x Ap

If we are to make reliable short-term pre­
dictions, a measure of the effec ts produced
by solar particle radiation is needed. The
arrival of these particles in the atmosphere
results in ionospheric and magnetic storms
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whic h produce signal fl uct uat io ns. fad ing
and noise ( sta tic). The equiva lent ra nge
index ap is design ed to measu re solar particle
radiat ion by its magnetic eff ec ts . H igher
index va lues, wh ich ind ica te a grea te r infl ux
o f so lar pa rt icles. ca n be correla ted with
wea ker signals and grea ter signal fading.
Although there a re exceptions. an lip [exs
tha n 10 indicates periods when the iono­
sphere is quie t ( tha t is. little stor m act ivi ty) .
while an ap greater tha n 20 ind icates t imes
when the io nosph ere is usually disturbed .
Because m agn et ic disturba nces a re most in­
tense in th e a uro ral zones. effec ts due to th e
a rri val o f m agnetic storm pa rt icles a re
especia lly p ro nounced on signals which pass
th ro ugh the po lar regio ns.

M easuremen ts of lip a re m ad e at a num­
ber of obse rvatories around the world. and
are dete rmi ned at th ree-hour inte rv als. U n­
Io rtuna telv. the wo r ldwide avera ges o f the. "
ap values are not readil y availa ble to the
pu blic. Th e measure o f sola r part icular rad i­
a t ion th a t is easily obta ined on a day-to-day
basis is the p la netar y index A p ,

T he pla netary index A p is the dail y aver­
age fo r the eight average three-hour ap
ind ices obta ined each day. T he A p index fo r
the previous day is broadcast by WWV at 18
min utes a ft e r each hour. and the d at a a re
also publish ed in the Journal oj Geophysical
Research (Li ncol n. monthly publicatio ns ) .
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Because the A p va lues broadcast by WWV
a re not cu rrent, they may or may not indi­
ca te the ionospheric a nd m agnet ic sto rm
cond itio ns which exis t a t th e time of broad­
cast. T o prepare short-te rm pred ic tions, we
need the th ree-hour ap values, even if these
values are fro m a single observatory . We
can. however. usc the A p values to prod uc e
a history of circuit cond itio ns as a funct ion
of solar pa rti cle rad iat iun. since the da ta
used in th is study suggests 70 % of the A p
a nd ap values for a given d ay to differ by 5
or less.

Short-Term Predict ions-Method
T he method pro posed for making short­

te rm io nospheric p redictions is to disp la y
va ria tio ns in signal strength for selected
ci rcu its as a function of the sola r flux a nd
the planeta ry index A P. Then , when cur­
rent values for so lar llux and the eq uivale nt
range index ap are broadcast by WWV. we
can use ( and refine ) the previously-d erived
ci rcu it-a na lysis cha rts to make sho rt -te rm
pred ict io ns fo r circuits o f inte rest.

Dota Analysis
To produce the circ uit-a nalysis cha rts

w hich follow. signal repo rt s were fi rst ex­
trac ted fro m the author 's log books fo r
statio ns hea rd from the areas sho wn in T a ble
III. The m axim um signal st rength observed
o n a given day was th en catego rized accord ­
ing to the sc he me show n in Table IV. Em­
ploying this tech niq ue had the effect o f
smoo th ing the data . the reby mi nimizing
effec ts p roduced by varia tions in the power.
an tennas. a nd locations used by the stations
logged . The categorized signal st rengths we re
then plotted as a fun ct ion of th e so la r flux
and the planet ary index A p. Preliminary
resu lts a re show n in fi gs. 3. 5. 6 and 7. All
of the ci rcui t-a nalysis c ha rts shown a re for
the 14 m Hz ( 20 Meter ) ba nd . A gain , ho w­
ever. the method em ploye d can be a pplied
to a ny band a nd path. Th us. w hile the circuit

Times
Yean Months Analyzed

Prefixes Analyzed Analyzed (GMT)

Fa r East HM , JA , JD , 1972, '73 ' pr, May IlOO· 1400
Asia KAG . KR6 ,

V56

Austral ia VK1·8 1972 , ' 73 Apr , M" 11 00-1 300

Asiat ic UA9 1971 , ' 72 Ma r. Apr. M., 0 100-0330
Russia '73

Asiatic UA9 1971, ' 72 Aug , $ep, Oct 0 100·0330
Russia ' 73

Ta ble III - Time Inform ation
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51"".1 Quality

27ft'

Excellent openi ng, exceptionally
strong, steady signals

Good opening, moderately
strong signals with l ittl e fading
or noi se

C fa ir opening, signals between
moderately strong and weak,
with some fading and noise

o Poor opening, signals weak with
considerable fading and noise

E No ope ning expected

53 < t < 59

51 < r < 53

Au stralia (Fig ure 5)
The data for Australia indicate tha t even

for so la r flux values as low as 80, a nd A p
values as high as 20, th e c irc uit to th e East
Coast wi ll be open between 1100 and 1300
GM T during April and M a y. This path, then,
may be expected to open even during periods
of low solar ac tiv ity.

Unlike the results obtai ned for the Far
East circ uit , the Ap (or lip) ind ex does not
appea r to be a sign ificant indicator of path
co ndit ions on the Australian circ uit. T he re­
su lts of fig . 5 sugges t that here, to a first
a pproximat ion, so la r fl ux is the pri mary
ind icato r o f signa l st rengths to be ex pected .

[continued 0 11 page 76]

TobIe IV-Sig nal -stre ng th ca tegorie s, No te that this
ta b le is o n interp reta tio n of th e forecos t s;gna l
q u a li t y em p loye d b y Ja cob s (CQ mon th ly

pu b lications.

Fig. 4-loca tion of the Northern zone of maximum
freq ue ncy of occ urre nce of overhead o u rora on
magne tica lly q uie t and magne tically distu rbed
days. (Afte r Y. I. Feld ste in, " Investig a tio ns of the

Aurora," Moscow, USSR, 196 0,)
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ana lyses shown may be useful to stat ions o n
the East Coast. they a rc mea nt p rimarily to
il lus trate the type of cha rts wh ich can he
produced using d at a which is ava ilable daily
f rom \V\VV at I X minutes after each hour.

Fa r Ea st As ia (Figure 3)
T he d istribution of signal strength as a

func tio n of the so la r flux and A p index fo r
the path between Far East Asia and th e
East C oast USA yields some interesting re­
sults. The contours o f equal signa l strength
appa re ntly d ip more steeply for indices less
tha n about 10 or 12; thus, small c ha nges in
the low A fJ va lues can have a large effect on
signal st re ng th. Then too. the li ne separating
the signal-st rength areas for a n open and
close d hand (D a nd E. respec tively) is well
defined . T his appea rs to he a consequence
of th e fact that a signifi can t portion of the
path between the Far East and the East
Coast is alon g the zone of max imum fre­
quency of occurre nce of overhead aurora
(fi g. 4) . Thus, the Far East circuit (as well
as ot her circ uits with paths a long the auroral
zones ) is expected to be fa r more sensi tive
to ionospheric and magnetic sto rms tha n is,
for example. th e Australi an circuit. Of
course, as we move west ac ross the U nited
Slates, absorption effects on the Far East
path, caused by its position relat ive to the
auro ra l zone, d iminish .

160

150
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Fig. 4-Adding a potentiometer to the circuit of fig .
3 gives provision for controlling a mou nt of energy

reaching the input link.

input tuned circuit offers a high impedance only
to signals on o r near its resonant frequency,
and passes all other frequ encies to ground . In
other words. it is selective with respect to the
frequency of the signals it passes on to the nex t
stage in the receiver, hence the term "selec-.. ..nvuy.

T hus. the input tuned circuit exhibits two
characteristics which concern us here-the
transfer of r.I. energy. and the selectivity of
tha t transfer. These two cha racte ristics a re mu­
tua lly dependent. The transfer of energy occurs
because of coupling between the antenna and
the first stage o f the receiver. and the selectivity
depends upon the na ture of that coupling. In
practica l cases. two types of coupling are u~ed--:­
inductive and capactive. the latter of which IS

illustra ted in fig. 1. Let's briefly explore the
rela tionship between coupling and selectivity.

The selectivity of a tuned circuit is usually
a function of its Q-the higher the Q. the more
' elective the circuit. The tu ned circu it "sto res
up" for transfer to the next stage r.f. energy on
or nea r its resona nt frequency in direct proper­
tion to the magnitude of its Q. whi le it dissipates
as heat energy at o the r freque ncies. Thus, the
higher the Q. the better it acco mplishes th is
, to rage-transfe r-dissipa tion operation. The qual ­
ity of the inductance used in a tuned ci rcu it.
and the rat io of inductance to capaci tance ( L Ie
ratio ) . both effec t the Q. Coils wound on tor­
oid co res wi ll exhibi t a very high Q. with air­
wound coils second in line. while coils wound
on lossy co il-forms will ordinari ly exhibit a
much lower Q. Secondly. th e Q of the tuned
circuit will be affected by the rat io of indue­
ranee to capacitance (L Ie ratio ) . An opti­
mum L IC ratio will exist fo r each resonant
frequency , and it is generally a high LI C ratio
- that is the inductance will be co mparatively
large with respect to capacitance.

The effec tiveness o f the circui t in transfer-

Fig . 3-link coupled input circuit .

I

Sh ielding
I To
I t • mt . er
I I

Antenna I I

r I

p I I

I

F 1 =

Resonant
t requencv

f ,
uo....anted lrequencv ' lreqUliHlCleo;

A n \en rld

IE . h lb ll lnq

\t'1' It''>

lfld ucl rve

reec taocel 1
Fig . 2-Equivalent circu it when a reactive antenna

is considered coupled to the circuit of fig . 1.

Receiver Input Tuned Circuits
Once the precautions outlined in the June

co lumn have been taken to insure that no un ­
wanted signal paths exist from antenna to mix­
er, the next co nsideration is the input tuned
circuit itself. T he input circui t is the key to
direct conve rsion receiver performance with
respect to cross-modulation diffi culties in par­
ticular, and overa ll selectivity in general . Bear
in mind the principles which were ennunciated
in the June column. especially numbers 2-4.
Our objective is to achieve maximum selectivity
in the input tuned circuit. T he figures show
the va rious types of c ircuits which will be dis­
cussed belo w.

Fig . l-Oirect ca pacit ive coupl ing from antenna to
a top on the input ind ucto r.

___ -t-' TO
r- rrux er

Theory
The input tuned circuit is basically a means

of transferring r.f. energy from the antenna to
the fi rst receive r stage. Since the a ntenna is a
non-d iscriminatory pick-up device. that is. it
will capture r.L energy without respect to the
frequency of the energy. every r.f. signal that
is in the ionosphere in the location o f the an'
tenna will appear as an r.t. voltage on it. The

"2 13 Forest Ave., Vermillion SO 57069.

BY ADRIAN WEISS,* K8EEG

LOW·LOW POWER OPERATING
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Fig. 5-(A) Double-tun ed input circuit using varia ble capacitors a s the tun ing elements. (8) Som e

circuit using Varactor diodes as the variable e lements.

ring r.f. energy is called the coefficient of coup­
ljllf.! . and is expressed as a percentage of the
to ta l energy a r riving at the input of the tuned
circuit. There is an inverse relationship be­
tween Q and the coefficient of coupling-the
grea ter the coefficient of coupling, the greater
the degradation of the Q. In transmitter de­
sign. where the greatest transfer of energy is
the prime consideration, the degradation o f Q
and decreased selectiv ity is an acceptable de­
sign trade-off. However. in receiver design.
where extremely sensitive FET's and I'C 's are
used , energy transfer is seco ndary to selectivit y,
and coefficients of co upling On the order of a
few percent are quite acceptable because of the
resultant increase in selectivity.

Practical Circuits
With these principles in mind, let us look

at some practical input tuned circu its and eval­
ua te them .

Figure I shows perhaps the worst possible
method of coupling-short of hooking the an­
tenna lead directly to the mixer inductance.
First o ff. the tap connection upsets the symmetry
of the inductance rJ. field-invariably a source
of degradation of Q and decreased selectivity.
Figure 2 shows that, when the antenna is taken
into co nsidera tion, what we actually end up
with a re two tuned circuits. with the antenna­
co upling capac ito r circuit capable of circulat­
ing r.f, energy at frequencies other than that

of the main tu ned circuit. This assumes that
the antenna will exhibit some reactance. which
is usually the case ( they say that there are an­
tennas that present perfect 50 ohm resistive
impedance to a receive r or transmitter, bu t I
haven 't seen one, myself) . Third, varying the
size of the coupling capacitor varies the coef­
ficient of coupling, but such a change will a lso
vary the impedance matching capability of the
capacito r a t a given frequenc y. In a word. thi s
is a circu it to be avoided at all costs. HW-7
owners take note! You can simply disco nnect C 1
(co upling capaci tor) and substitute a 2- to 4­
turn link at the cold end of the toroid and re­
alize better results.

F igures 3 and 4 illu strate a mo re viable
method of coupli ng through the use o f a small
Iink wound around the cold-end of the tu ned
circuit inductance. With thi s method, the r.f.
field of the tuned circuit is left intact and the
coeffic ient o f coupling can be va ried (changing
the number of turns in the link coil) without
seriously effecting the Q of the circuit. This is
due to the fact that the coefficient will be very
low to star t with. Wi th the sensitive devices
used in Lt. and mixer stages these days, a few
turn s is usuall y more than adequa te. The shield­
ing shown may be necessary it c ross-modula­
tion is a persistent difficulty. Figure 4 illu strates
the typic al manner o f inserting a poteruio-

[Continued on page 74]
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Fig. 6-Double-link to riod ta nk circuit. Wind ing deta ils are shown ot (8),
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Rules: 1974 C World-Wide

DX Contest
Phone: October 26-27 & C.W.: November 23-24

Starts 0000 GMT Sat. Ends 2400 GMT Sun.
I. OBJECTIVE: For amateurs around the world to
co ntact other amateurs in as many zones and
countries as possible.
II. BANDS: All bands, 1.8 thru 28 m Hz.
III . TYPE OF COMPETITION : I. Single Operator.
Single Band & All Band.

2. Multi -Operator (all band operation only) .
a. Single Transmitter, only one transmitter

and one band permitted during the same time
period (defined as 10 minutes) . Exception:
One other band may be used during the sa me
time period only if the sta tio n worked is a
new mult iplier.

b. Multi Transmitter (no limit to transmit­
ters but only one signal per band perm itted ) .
IV. NUMBER EXCHANGE: PHONE: RS report
plus zone (i.e.: 5705 ) . C .W .: RST report plus
zone {i.e .: 57905 ) .
V. MULTIPLIER: Two types of multiplier will be
used.

I. multiplier of one (1) for each different
zone contacted on each band .

2. A multiplier of one (l ) for each ditTerent
country contacted on each band .

Stations are permitted to contact their own
count ry and zone for multiplier credit. The CQ
Zone Map, DXCC country list , WAE country
list and WAC boundaries a re sta nda rds.
VI. POINTS: I. Co ntacts between stations on
different continents a re wo rth three (3) points.

2. Co ntacts between stations on the sa me
continent but different countr ies, one ( I) point.
( Exception: For North American stations only,
co ntacts between statio ns within the North
American boundaries count two (2 ) points.

3. Contac ts between sta tions in the sa me
country are permitted for zone or country
multiplier credit but have zero (0) point value.
VII . SCORING: All stations: the final score
is the result of the total QSO points multiplied
by the sum of your ZOne and country multiplier.

Example: 1000 QSO points X 100 multiplier
(30 Zones + 70 Co untries) = 100,000 ( fi na l
sco re) .
VIII. AWARDS: First place certificates will be
awa rded in each category listed under Sec. III
in every participating country and in each call
a rea of the United States, Canada, Australia
and Asiatic USSR.

All scores will be published. To be eligible
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for a n award a Sin gle Operator station must
show a minimum of 12 hours of operation.
Multi-operator stations must operate a mini­
mum of 24 hours. A single-band log is eligible
for a single-band awa rd only. If a log con­
tains more than one band it will be judged as
an all-band entry, unless specified otherwise.

In countries or sections where the returns
justify, 2nd and 3rd place awards will be made.

AU certificates will be issued to the licensee
of the station used .
IX. TROPHIES & PLAQUES: Handsome trophy
awards will be made 10 the highest scor ing sta­
tions in the following categories.
Single Operato r, Single Band T rophy Donors

I. World - Phone ( Dr. Harold M egibow ,
K2HLB M emorial-N. Jersey DX A ssoc.)

2. World- C.W. ( Earl Lucas, W2JT Memo-
rial-N. l ersry DX A ssoc) .

3. Canada-Phone (Gene Krehbiel, VE6TP)
4. Car ib,;C.A.-Phone (G . Kuether, HR2GK)
5. So. America-Phone ( Brazil DXers)
6. Europe - 1401Hz - C.W . ( Tom Martin,

G2LB M emorial-From his friends).
Single Opera tor, A ll Band T rophy D onors

7. World-Phone (Bill Leonard, W2SKE)
8. World- C.W. (Larry LeKashman, W8A B)
9. USA-Phone (Potomac Valley Radio Club)
10. USA-C.W . (Frank ford Radio Club)
II. Canada-Phone (Jack Baldwin , VE3BS)
12. Europe-Phone (W4BVV Operators)
13. Europe- C .W. (W3A U Operators)
14. Carib.lC.A.- Phone (Harold Fox, W3AA)
15. Carib.lC.A.-C.W . (Harold Fox, W3AA)
16. Africa-Phone (Gordon Marshall, W6 RR )
17. Africa- C .W. (Gordon Marshall, W6RR)
18. Asia-Phone (Japan CQ Magazine}
19. Asia- C.W. (Japan CQ Magazine)
20 . Oceania-Phone (N o. Calif . DX Club)
21. Oceania- C .W. (M aui A .R.C.)

M ulti-Operator, Single "T rans, T rophy Donors
22. World-Phone (John Knight, W6Yy)
23 . World- C.W. (Anthon y Susen, W3AOH)
24 . Ca nada-Phone (Calgary A .R.A .)

Multi-Operator, M ulti Trans. Trophy Donors
25. World-Phone (Radio Club V enezolano }
26. World- C .W. (Hazard R eeves, K2GL)

Contest Expedit ion Trophy Donors
27. World-Phone (Sw art M eyer, W2GHK )
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A .sample log page-40 QSO's to a pa ge. You
may work your own country for multiplie r credit,
but receive NO QSa poin ts. Logs must be checked

for duplicate QSO s.

A sample summary sheet. Free summary sheets,
log pages, and zone maps may be obtained upon
receipt of a large s.o .s.e . o r, if outside the U.S.,

suff ic ient IRes

28.World- C.W. ( DOl/aid Miller, W 9WNV )
CQ will award cha m pionship plaques to sta­

tions ineligible for a wor ld trophy.
Trophy winners may win the same trophy

o nly once within a three year period. (T his does
not apply to any of the CQ plaque awards ) .

T he Canad ian, Carib. C .A. and the African
awards a re for residents 0111)' .

X. CLUB COMPETITION, CQ will award a
handsome plaque to the club subm itt ing the
highest aggregate sco re of the phone and c.w.
sco res submi tted by its members.

I . The club must be a local group a nd not
a national organization.

2. Pa rticipation is limited to members operat­
ing within a local geographic area, (except for
DX-peditions especially organized for operation
in the contest and manned by members.

3. To be listed, a mi nimum of 3 logs must
be received from a club and an officer of the
club must submit a list of participating members
and the ir sco res, both on phone and c.w.

tion, category of co mpetition, contestant 's name
and address in BLOCK LEITERS and a signed
declaration th at all contest rules and regulat ions
for amateur rad io in th e co untry of opera tio n
have been observed .

6. Official log and summary sheets and zone
maps are available from CQ. A large self­
addressed envelope with sufficient postage or
IR Cs must accompany your request.

If official form s are not ava ila ble , make up
your own by following the samples shown, 40
contac ts to the page on 8112 " x II " paper.
XII. DISQUALIFICATION , Violation of ama­
teur radio regulations in the country of the
contesta nt, or the rules of the contest, un­
spo rtsmanlike conduct ; taking credit for ex­
clusive dupl icate contacts; incorrect QSO's or
incorrect multipliers will be deemed sufficient
cause for disqualification.

Disqualification can al so re sult in the di s­
qualified operator(s) being barred from com­
petition in a ll CQ contest s for a period of up to
three yea rs.

XI. LOG INSTRUCTIONS, I. All times must Actions and decisions of the CQ Contest
be in GMT. Committee are official a nd final.

2. Ind ica te zone a nd country multiplier only XIII. DEADLINE: All entries must be postmarked
the FIRST TIME it is worked on each band. NO LATER th an December 1. 1974 for the

3. Logs must be checked for duplicate con- Phone section and January 15, 1975 for the
tacts, co rrect QSO points and multipliers , and C .W. section. In rare isolated areas the dead-
recopied logs must be in their origina l form line will be made more flexible. Indicate phone
with corrections clearly shown . o r c.w. on envelope. Logs go to :

4. Use a sepa ra te sheet for each band. CQ WW Contest Committee
5. Each entry must be accompanied by a 14 Vandervente r Avenue

Sum mary Sheet showing all sco ring informa- Port Washington, L.I., N .Y. USA 11050
(Please circulate this information to your DX friend s and radio clubs )
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MATH'S
NOTES

BY IRWIN MAT H,* WA2NDM
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job" as a function -of the voltage (with respect
to the cathode of course) impressed on it.

In the bipolar transistor. it is the base cur­
rent, often a quite significant amount. that
exercises the control while in the JF ET, we
again revert back to the gate voltage as the
controlling influence. Compared to the vacuum
triode however, the current required by a typical
JFET gate is measured in tenths of nano­
amperes or even picoamperes ( IO·n amperes)
while for the vacuum tube. typical grid currents
are only in the 1-10 nanoampere range.

Thus we can see that the input impedance
for a junction F ET is quite high, certainly as
high as a vacuum tube and in most cases
even higher.

To complete the discussion, we wil1 intro­
duce the MOSFET at this point. It is a lso a
voltage contro lled device but, because of the
natu re of its construction, gate currents o f
tenths of picoamperes or even less in some
special devices result in the highest input im­
pedance of any conventional semiconduct? r
device (or vacuum tube for that matter ) avail­
able. Fig. 2 is the schematic representation of
an N channel MOSFET.

Other positive features of FETS are those
common to many other semiconductors i.e.
small size (To. IS, To-S, etc ) , long operating
life. extremely low power consumption and low
noise to mention a few.

Fig. 3-1 d VS V, - fo r a typical junction FET.

plate

~---

Ca thode

Gnd

CotleclOf

B.", o-+-{

Drain

Source

Fig. l-Sche matic representations discussed in the
text.

O-4~~--o Substr. le
G.le Coh en In ter N lly cce recrec to socrcel

Fig. 1 is a schematic representation of an
N channel JFET an N PN transistor and a
vacuum triode. Similar elements that perform
similar functions are obvious from the drawing.
All three devices, very simply. permit a flow of
electrons from source. emitter, or cathode. to
drain collector, or plate. The third element,
the gate, base or grid serves to modify this
electron flow and in thi s respect, all three de­
vices are similar. Where the similarity ends
most appreciably, is in the nature of the control
element. In the vacuum tube, the grid "does its

W Ehave decided to take a look at Field
Effec t Transistors this month as there is more
circuitry being designed with these devices and
it would do the experimenter no harm to at
least have a general knowledge of their charac­
teristics. As is this author's policy, theory will
be kept to an absolute minimum.

There are two basic families of F ETS today,
the junction type and the Metal-Oxide-Semi­
conducto r FET (or 1II0SFET). Both types are
availabl e in "P" and UN" configuration and both
types are in wide use today. We will only con­
cern ourselves with N type units in thi s dis­
cussion but, as with bipola r transistors P type
devices simply require that all polarities be
reversed.

' S Melville Lane, Great Neck , N.Y. 10023.

F· 2 N h I MOSFET h ti s bol Fig . 4-0peroting cha ra cte ri stics for a junction FET.Ig . - C anne sc ema IC ym •

36 • CQ • September, 1974



Vos

--
'"

B'

R,

I .; +
'--- BI.it1o lAve etc.I ----..:l

'B'

15 AMP SINGLE DIFFUSED NPN
SILICON POWER TRANSISTORS

.85

.85
$1.20

.70

.70

2N 3055 /6
2N 3055 /7
2N 3055 /8
2N 3055 /9
2N 3055 / 10

Usable gains at high current levels. Freedom
from secondary breakdown- l00% tested at
power rating. These single diHused 15 amp
silicon transistors provided a complete fami ly of
voltage ranges ideal for applicat ions such as
stereo ampl if iers. regulators and power supply
systems.

2N 3055 $1.25
2N 3055 II .60
2N 3055 /2 .60
2N 3055 /3 .85
2N 3055 /4 .55
2N 3055 / 5 .55

Also Experimental Sil icon TO-3NPN
Power Transistors...Slor S1.OO

B'

B· o--r-----,

r-M - - -

Vos

UNIJUNCTION TRANSISTORS
2N 2646 .75 2N 2647 $1.25

SILICON RECTIFIERS-PLASTIC

,e,
Fig . 5-Similarity between vacuum tube a nd FET

circuit ry.

IN 4001
IN 4002
IN 4003
IN 4004

5 lor $1
4 for $1

4 for $1.20
4 for $I .SO

IN 4005 4 lor $1.60
IN 4006 410r $1.70
IN 4007 4 for $2.00

ORDER FORM
-------------

PNP. N.P.N. TO-S METAL SMALL
SIGNAL TRANSISTORS...lSlor S1.OO

Quantity :Numbers wanted :

I
I
I
I
I
I
I
I

I - II Add 3x tof postalle. PlNse eoccse check or money order. I

I COLE DEVICES. I
I P.O. BOX 2985 NEW HAVEN. CONN.06515 I
.._-------- 1

II NAME _

I STREET _

I CITY. STATE _

I
I
I
I

Output Characteristics
All I FETS have a typical drain current char­

acteristic such as shown in fig. 3. Notice that
with the gate to source voltage at zero, the drain
current is at a maximum determined only by
the value o f drain resistor and v•. value. T his
is in a sense the saturation point. Note also that
there is a parameter that is known as ID8.
which is the maximum (saturation ) curren t that
the JF ET can pass. Let us now re-arrange the
curve of fig. 3 to show drain cu rrent at several
values o f gate to source voltage as a function
of V.·.

We now have a set of curves that look quite
similar to vacuum tube curves and may be
used in applying these devices in a manner
similar to vacuum tube design.

To summarize then, for the JFET : with
zero gate voltage, maxi mum drain to source

[continued on page 86]
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ROHN manu factures
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD-
OVER TOWER ... designed for the amateur.
When you need to "get at " your antenna just turf}/
the handle and there it is. Like other ROHN big
communication towers. they 're hot dip galvanized
after fabrication to provide a maintenance free,
long lived and attractive installation. ROHN towers
are known and used throughout the worl d . .. for
~ Imost a Quarter century . . . in most every type of
operation. You'll be in good company. Why not
check wi th your distributor today? / /

/1

ROHN MANUFACTURING
~ aiVISION OF <i~~f~

P.O. Box 2000 I Peoria. III. 61601
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an ennas
BY WILLIAM I. ORR,* W6SAI

"wHAT are you reading. buddy'?", asked
Pendergast as he strode into the shack, thumbs
tucked under his belt. He surveyed the room,
which seemed to meet with his approval. as he
sett led into m y favorite chair.

"I just got a copy of the new handbook,
VHF lor R adio Amateu rs hot off the press.
Herb and I wrote it."!

"Looks good, Very good", sa id Pendergast
taking the copy from me and riffling th rough
the pages. "One of these days I want to talk to
you about M oonbounce antennas for 144 mHz",

" It's a ll in there" , I replied. "Wha t do you
want to talk about today?"

"More about antennas, high fr equency ones,
that is. To be spec ific. do you have any more
information on that 2 element HB9CV beam
design? I'd sorta like to build one up for 6
meters, o r maybe 15 meters. There's a lot of
sporadic-E DX on 6 these days, and 15 is fa r
from dead".

"Here's an interesting version of the HB9CV
antenna, with dimensions fo r both J5 and 6
meters ( fig, I ), The eleme nts are made of
light-weight a luminum tubing and are inter­
connected with a length of 300 ohm TV-type
ribbon line and two ga mma matching devices.
Each element has its own gamma, made out of
heavy a luminum wire, or small -diameter a lum ­
inum tubing:' I handed Pendergast a drawing,

As if by magic, Pendergast produced his note­
book and sta rted to copy the drawing in it.

"The information came from a recent issue
o f CQ'Ham Radio , the nifty Japanese maga­
zine". I opened a desk drawer and rummaged
through a pile of papers and clippings.

" My fili ng system has broken down", [ ad­
mitred. " I subscribe to a number of overseas
amateur magazines and fi nd them very inform.

. a tive and refreshing. I get a Jot of good ideas
from them, even if I can't read some of the

' 48 Cam pbell La ne, Menlo Park, CA 94025.
I" VH F Handbook for Radio Amateurs," by
Herb Brier, W9EGQ (Editor of CQ's Novice
colum n) and Bill Orr, W6SAI. 336 pages,
$5.95 pl~ s 25~ postage from Radio Publica­
tions, Inc., Box 149, Wilton, Conn" 06897

magazines! You would be surprised at th e
number of ham magazines in the world. I file
any good dope from them in this drawer".

"Let me look into that fi le of yours", said
Pendergast. "You m ight have some good ies
tucked away th at I can add to my notebook: ' I
relinquished the drawer to his easy grasp.

"Look at this," sa id Pendergast. waving a
page torn from a magazine. "Here's a great
idea for the assembly and construction of a
four-ba nd dipole antenna. This is a really nifty
mechanical de sign ( fig , 2 ). It would make a
good portable antenna for Field Day work,. ..
From the Japanese magaz ine. too .

" J agree", I said. " It looks nice and is rugged.
A good friend of mine, Bill Leo nard. W2SKE.
designed a sim ilar antenna a few years ago
for portable use, He did a lot of o perating from
hotel s and was always on the go, His multi­
band dipole was designed fo r 20. 15 and 10
meters and was extremely light . It was made
of 300 ohm twin-lead ( fi g, 3 ). Bill took a

t DIrect io n o f rad Iat io n

A
,

~ .,
i - Oj 1 I

F E
F

,
I

30011 TV line
C cross-co nnec ted

1 l.
E

I, i I I
-- o~

B

B. nd A B C 0 E

50mHz 9 ')" 9'B" 2' 6" 1'5" 2"

21mHz 22' 4" 2'J r' 5' 5" 7 4" ."
Fig. 1-Electrica l d etails of the HB9CV beam
antenna for 15 or 6 meters. Plan view, showing
elements a nd feedline. Directivity is through
element A (see arrow), Elements A and Bore
mode of light weight aluminum tubing. The
inte rco nnecting feedli ne is mode of a le ng th
of 300 ohm TV ri bbo n line, The elements are
supported on a wood boom having the length
indicated by d imension C, The e leme nts are
inte rco nnected by means of two gamma matches
(0) which can be mode out of heavy a luminum
wire or small-diameter tubing. The transmission,
line s.w.r, may be adjusted by va rying dlm en­
sion O. A coaxial feedline and ferrite balun are
connected at feedpoint F·F, In this d esign, the
rea r e leme nt is made longer than the front
elem ent to improve the front-to-bock ratio of

the array.
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28mHz

21mHz

14mHz

7m Hz

lA'
Wood dowels abou t

10" long (typ ical) 28 mHz Wir e '0' A
• •

~, Egg i:;'lator
Twist and

solder wires 7 m Hz w ire
• • ..

Feed \ Wire jumper

pO lnt @)r: 3" ••

F 14 mHz w ire ..- -

3"

1 21m Hz w-re
Egg insu lator

- - ..

,.,
Fig. 2-Multiband dipole assembly. Four dipoles for the 40, 20, 15 and 10 meter bands
are conneded in parallel and fed at points F·F. The dipoles are suppo rted in position
by spa cers made of 1" diameter dowel rod . The spa ce rs are cooted with wa te rproof epoxy
to make them weather-resistant. The array is held in position by extension wires which form
the outer portion af the 40 meter dipole. The exte nsion

,
is attached to the midpointwire

of the dowel so that the array is balanced and the ten sion on all wi res is equa l. The shorter
dipoles are terminated with egg insulators and the outer (dotted) sections of the a ssembly
are made up of additional lengths of wire. Rope should not be used a s it will expa nd and
shrink according to the amount of moistu re in it. At the center of the a ssembly, the d ipole
wires are twisted and solde red together and the halves of the antenna are fed with a 50
ohm transmission line. A ferrite balun may be used, if desired. Dipole lengths are conven-
tional. Complete assembly is shown in illustration (A) and simplified view of one half is shown at (8).

Heavv

);- .!win!.

'----~I 1
EW

Gl< 1
F F

16 ' 6 " •

33 '

Same egg insulator

Ie-,
F F

- 2] '6" -I.'

'A'

--- --<
~---

Fig . 3-Asse mbly of 20.1 5-10 meter dipole. (A) Twenty and ten meter sections are made of 300
ohm ribbon line. One leg of line is broke n on ea ch half of the a ssembly to fo rm the 10 meter
section. The unused oute r tips are connected back to the 20 meter section to prevent the antenna
from tearing apart under tension. Only a sma ll segment of wi re is cut free at the break, leaving
the center webbing intact. (8) A 15 mete r section is added to the ribbon d ipoles, made of lengths
of insulated wire . The 15 meter antenna is taped to the ribbon dipole a nd connected in parallel
with it at fe edpoints F-F. The triband anten na is fed with a random length of RG-58/U coaxial li ne.
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Ref lector wire - about 140' long

Fig. 4- 80 meter d ipole a rra y for
mort range work. Single reflector
wire below di pole concentrates
high angle energy to improve
short range signal. Some versions
use 5 or 10 reflector wires. Reflec­
tors are not grounded. Care
should be taken so that the ends
of the reflectors con not be tou ch­
ed as they are at a high r.f.

pote ntia l.

End in9Jlator (tvPICa I)

2 supports about 45' high

y,·wave 80 meter dipole

,,,,
~ Coal!ial line to statio n

35'

length of ribbon line 33 feet long, shorted the
ends and placed an insulator at the center. This
made the 20 meter section. One wire of the
twin-lead was cut s'r on each half of the
dipole and the outer section wire was cleaned
of insulation for about a half an inch, and
soldered to the 20 meter wire for added
strength. This allowed the short center section
wire to function as a 10 meter dipole. F inally two
11'2'" sections of insulated hookup wire were
taped along the twin lead, each side of the
center insulator, and the inner ends soldered to
the common joints a t the insulator. This made
up the 15 meter section, The wire was taped
to the twin-lead every fool. The last step was
to attach a length of RG -58/ U coaxial, 50 ohm
transmission line across the center insulato r. The
whole assembly was very light, and W2SKE
carried it a ll over the world for quickie oper­
ation from temporary locations" ,

There was a long silence as Pendergast's
pencil scra tched in his notebook. Finally, he
asked, "D idn't he use a balun']"

"No," I repl ied. "No balun. With low power
and a temporary lash-up like this, a balun
really is more o f a nuisance than a help. It adds
weight to the center of the antenna. W2SKE
slung his antenna up with string and when he
was ready to leave the a ir, a quick tug on the
coax line brought the whole thing down".

"What else do you have" , said Pendergast to
himself, as he leafed through an assortment of
papers. He paused, and pulled one out.

"Hey, [ like this", he sa id. "Here's a draw­
ing of a short-haul SO meter antenna (fig. 4 ).
It consists of a 2 element beam, aimed straight
up so as to bounce a strong signal off the ionos­
phere, direct ly overhead. It should be a
"bomb" within 1000 miles or so ,"

" I heard some fellows on 3995 kHz using an­
tennas of this type", [ said. "They were back
east and really put out a good signal, even as
far as the West Coast. So the antenna really
is better than just a 'local' antenna. It works
for long skip, too".

Pendergast paused in his search through the
papers. " Have you received any interesting
mail ?", he asked.

Ground level 5'

"Yes", I replied. "By coincidence, in the
same mai l, I received le tters from the Chief
Engineers of two antenna manufacturing com­
panies. Both of the companies make a wide
line of antennas for radio amateurs. For each
company, the most popular antenna sold is the
inexpensive 3-band vertical that works on 10,
I Sand 20 meters. In one case, the vertical em­
ploys traps for bandswitching, and in the other
case, the vertical has a tapped base loading
co il."

"Well, what was the problem']", asked Pen­
dergast, putting down the notebook. "That
seems like a pretty simple antenna to get
going!"

"Apparently not", I replied, " Mo re antennas
of this type are sold than any other type, and
a large percentage of them go to Novices and
begi nners who don' t have a lot of expertise in
putting up an antenna. T hey ru n into trouble,
get angry when the antenna doesn't seem to
work, then send off a fiery letter to the antenna
manufactu rer,,.

Pendergast took the two letters and read them
carefully. "Very simple", he said. "My motto
is: as a last resort, read the instruct ion manual",

"That's part of the problem", I replied. "The
anxious amateur. with a new an tenna in his
hot little hands, ru shes out and tries to put it
up, without first reading the assembly instruc­
tions. Look at this: here's a list o f antenna
problems compiled by one manufacturer from
the complaints he has received about a 3.band
vertical antenna.

Problem #1. The user forgets to install
radials, or forgets to make a ground connec­
tion at the base of the antenna.

Problem #2. T he user installs the antenna
along the side of a building, thus detuning the
antenna.

Problef #3. The dimensions given for the
antenna are ignored.

Problem #4. The user expects the vertical
antenna to be competitive with his neighbor's
4 element beam installed 120 feet above
ground.

"The Engineer o f one antenna company lets
[continued on page 78]
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Don't settle for second. Get the best. ..

iJlD Antennas!
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TH6DXX
6-Element Super Thunderbird OX
Superior Performance TriBander !

Impressive coverage 10·15-20 meters.
Separate, improved Hy-Q traps for
each band .. .SWR less than 1.5:1 on
all bands. Takes maximum legal power,
up to 1 kw AM, 2 kw PEP. Exclusive
Beta Match. Factory pre-tuned. Feeds
wi th 52 ohm coax.

- '

•

--- - -

TH3Mk3
3-Element Super Thunderbird Popular TriBand Beam Im­
proved !
Outstanding performance 10-15-20 meters at reasonable cost. Separate,
matched Hy-Q traps for each ban d. Exclusive Beta Match for tapered im­
pedance. DC ground. SWR less than 2:1 at resonance. Accepts maximum
legal power and feeds with 52 ohm coax .

18AVT/WB
The Great Wide Band Vert ical Super Performer 80 through
10 meters!
Superb omnid irectional capabilit ies. Automatic band switching. Beefed ­
up Hy·a traps. Top load ing coil. True 1/4 wave resonance on all bands.
SWR 2 :1 or less at band edges. Outstanding low rad iation pattern. En­
tirely self-supporting .

18 HT
Incomparable Hy-Tower Finest Mu ltiband on the Market !
Automatic band selection 80 through 10 meters. Unique stub decoupling
system iso lates electrical 1/ 4 wavelengths for each band. Takes maximum
legal power. Feed s w ith 52 ohm coax. 24' tower is enti rely self-support­
ing , virtually indestruct ible. Requires only 4 sq. ft. for install ation.

GECC revo lving credit available
Use your BankAmertcard or Master Charge

ELECTRONIC DISTRIBUTORS, INC.
• Communications specialists for over 35 years.

1960 Peck Street. Muskegon, MI 49441 616/726-31 96 Telex 228-41 1

42 • CO • September, 1974



BY JERRY HAGEN,* WA6GLD

T III. OX Depar tment hopes that all had a
fine Summer including good outdoor recreation
;I' \\ ell a ... the excitement of the Kingman Reef
Operation ( KP6 KR) which should be credited
as a new country on the DXCC Countries List
by thi ... time.

'~ P .O . Box 1271. Covira , Ca 9 1722

The WAZ Program

5.5.B. WAZ
12 11 1.. .1A 6ERI 1207 .\VBSDJA
1202 .\V6H UR 120S G 3TLV
1203 EA 3UU 1209 .\VSOA
t 204 .1 Y3ZH 121O F 6AJ A
120S .\V7C UJ 1211... SPSPQ
1206 LA SRL

C.W.-Phone WAZ
3713 .\VA2D Y 3720 YUlODO
371 4 JA3ULD 372 I.. JA IATF
37 IS .1A 3 GS~t 3722 DL5SD
37 I6 EA6BH 3723 .sP6D~1J

37 17 F SGV 3724 .sP9CTW
37 IS Y0 9APJ 372S SP9ABE
37 19 J A2WK

Phone WAZ
497.. ... .W6H UR

Com ple te ru les for the Single Band \VAZ
progra m arc shown on pgs. 57·58 of the
December. 1972 i ...... uc. Com plete ru les for
regular \VAZ may be found on pgs. 64-66 of
the June. 1970 issue. Appl ication blanks a nd
re prin t" o f the ru les for \VAZ awa rds may be
obta ined by send ing a se lf-add ressed. stam ped
e nvelope 10 the Assistaru DX Edi tor , P.O.
Box 20S , W int er Haven. FL 33SS0.

there ha ... been 10 0 m uch em phasis and that
it ...11011 1<.1 he de-em phasized. T o belie ve this.
wo uld he 10 be lieve that th e one activit y that is
co mmon 10 a ma teur rad io in every country !'jig­
natory to the IT U treatie .. is not espec ia lly im­
port ant a nd should be down-graded .

Pe rhaps it i... fclt that the em phas is should
be on tra llie handling. Perhaps a t an IT U meet­
iru z it wo uld be well to talk of traffic nets a nd•
phone pat ches. It might be well to spea k a bout
cuc h thi ngs a, the ational Tra ffi c System a nd
the myriad o f other nels. It migh t be we ll to
1,IIk abou t these. but could one find a rcspon­
"'I\'C car'! If one ta lks with someone from

The o pe ra ting site and portiol operating c rew of
the 114FGM specia l prefix to commemo ra te the
l OQth ann iversary of Marconi's birth . Operators
shown <I. to r.] are 14TA, 14CJW, 14NE, 14AX5, on

SWl, 14ZGI and 14ADS (sittinq .) (Tnx 14ZSQ ,)
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CQ OX AWARD HONOR ROLL
The CQ DX Award Hono r Roll recognizes those DXers who have submitted proof o f c~n­
firm at ion with 275 o r more countries for the mode indicated. The ARRL DXCC Country LISt ,
LESS DELETED COU NT RIES_ is used as the country standa rd. This listing reflects the
deletion of T ibet and Zanzibar which were deleted from the ARRL Current Countries list o n
Ju ne I , 1974. The tota l number of current count ries on the DXCC list is now 320.

W"PT 319
K tiEC •........•...•..31 :-;
\\' 610 31 .·,
W 8KPC 314
W~YWX 309

TI~ I I P 319
W 2TP 3IH
lilA ~I U 318
W~HGV 31H
WA2RA U 317
IJI.!IOH 316
K2 FI. 316
W-INJF 316
W -I SSU 31;,
WfiF: U F ••........31;.
W6HEII 3 1:;
IT9JT 3 1..
S~I:;S B 314
V E3MH 3 U
W3 AHI ) 3 1.1
W3NK~1 3J.a
W ·IIC 31.a
W t11)W(l 3 1.1
W fl l LW :l1 .a
G3FK~1 313

W.a IC 308
WS LY 307
W9DWQ 305
ON .aQ X 30 .1

J"I.-\A 313
t" K I)U 313
W 2QK 313
W ;;; 313
W 6t;L 313
W6KT E 313
W6H KI' 313
K6 W H 3 13
W 9J T 313
FtI H ~1 31:!
S ~16CKS 312
WA 2 EOQ 312
K IM QG 312
F2~IO 31 1
W6NJ U 3 10
Z I..1N'S 310
ZSI; L W 310
\V3DJZ 30~1

W fiYMV 309
IIIZV 308

C.W.
W 61SQ 303
W 6LER 302
VK 3A}Hl 301
WOA V B 2~9

2XSSB
K.a HTA 30'4
V E-;3G~1T 307
K3G KV 307
F9MS 30fi
K" EC 306
W 9(ll.D 30s
X E1 A E 306
0 7.3SK 30:,
WA6~1WG 30:;
KII 6BH 30:;
V E 2W\, 30..
W 2CNQ 30..
G3DO 303
WA6AIIF 303
ZL1AGO 303
Vt;3~tJ 302
W 6KZS 302
OE2 EGI 301
S~1flCWK 301
WA 2 11 SX 301

DI.:IHK 298
W -IB(1Y 29.·,
W fl NJ U 29 .1
K ISII N 2H!1

WA 31KK 299
K.a II J E 297
WIHiJ)X U 297
W 6 FW 297
W9 KH U 297
WOYDB 296
YV ll\7. 296
G3 H\ \ ' (1 29.)
YS I O :m:,
KI SIIN 29..
WA~CPX 293
18YRK 29 1
W OSFU 2~11

G3K YF 290
WB2HLK 290
XE2\'P 289
YVI LA 289
OEII-'1o' 28 8
\II,'M4'K OJ :.288
IlJ7 CX 287

W ,\6MWG 2H9
W A flEPQ 21l1l
W A"IOXA 21l7
I)J 7CX 28 1

n UKG 2H7
K1 K NQ 287
DLl~ln 2-'l9
K kGQG 21ol6
W 3CHE 2H.a
W 901111 28.1
W flZOK 283
V A7WJ 282
WBliPNH 282
W liTCQ 282
IIPI J C 2Rl
OI-;3WWB 2Ht
WA tV EG 280
W 61o'ET 280
OKIMI' - 279
W 611VR 279
11WT 27:;
V E 7 H P 27.;

The CQ OX Award Program

Here and There in the World of OX
T he In ternat ional DX Associat ion has re-

Each month QS T lists over man y pages those
ac tiv ities which are illegal over two thirds of
the ea rth. DX plods its way along .. . short
on attention and encouragement. but it surv ives.
DX is Amateur Radio .. . Everywhere. Can
you nam e other ac tiv ities which can say that?
There a rc none!"

2XSSB OX
350-G 4A ~1T

35 1-G3UVA
352-DA I1P
353- WA7RFH
354-UA6RB
355-UV3CE
356-U0 5BZ
357-VA7WJ
358-K3NEZ

C.W. OX
156-J A IC KE
157- GJDLH
158- G4AMJ

Endorsements
c. w.:G 3D l H-1 50
!XSSB: ZL3NS-3tO. W4WSF, W6H UR, VA­

7WJ-275. WB4TPU-200. K3N EZ-150
3.5/ 7111[{:.-W4WSF
M obile- K3NEZ ( 15t Mobile endorsement

issued! )
Complete rules and application for ms for

the CQ OX Award Program may be obta ined
by sending a business size. self-addressed
stam ped envelo pe to DX Edi to r. P.O. Box
127 1. Covina. cs 9 1722.

Region I and III of the IAR U. you " a uld be
speaking about somethi ng that is not legal. as
third party traffic is absolutely illegal in ma ny
IT U countries.

There a re those who say that OSCAR or
A~1SAT is the future of amateur rad io. If thi s
is true. it may be a distan t future. as presen tly
Amateur Radio lacks the awesome capability
needed to put a transpo nder into earth-o rbit
without govern ment suppo rt. Hu t at the same
time DX can be achieved with a simple rig and
dipole. It can .•md it has. and it will !

"M any are heginning to WOTTY about 1979
and the way amateurs ma y fare at the altoca­
lion of frequencies by the IT U treaties. Per­
haps it is time to co nsider how amateur activ­
ities within the U.S. look to o ther countries.

The Arka nsas OX Associa tion featured 0 slide
prese ntation by A2CCY a t the ir a nnual banq uet in
Dece mber 1973. O n the left of the photo is Bill,
WSKGJ·ADXA Preside nt and on the ri g ht is Bob

Furze r, A2C CY.
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DIAL-A-PROP 516-883-6223

The WPX Program

Mixed
442-14BFY 444-SP5XM
443- F6AJA

Scott. W B4VGY of the lS1A DXped ition (le ft) and
Jim. W6BHY (Ex-ZDBZ. and 9Y4AAl posed for this
pix a t the Fresno OX Co nvention . Actually Scott is

tall, but Jim runs out abou t 6'7 /1 1

Septembe r, 1974 • CO • 4S

o rganized and hopes to step up assistance to
DX Stat ions and QSL Manager Services.
INOXA is currently ha ndling QSL's for C R5­
AB, VRIAA, FY7A F, VRIAC, YKIAA. STZ­
SA, AP2KS and XTZAA. An s.a .s.e. senI 10
INOXA, P.O. Bo x 125, Simpsonville, MO
21150 will bring details on the organiza tion and
purpose of this OX Club.

Bo , S~f I'OS has retu rned from Afga nhistan
where he signed YAI OS during 1973. He is
anxious to QSL Stations wo rked by the address
listed in th e QSL sec tion. An s.a .s.e. would be
of great help.

Our French CQ Checkpoint. F9MS, is now
active with the rare prefix ca ll FR~lBCS from
Re~n ion Island using his "S" Line and a Hy­
G am 204BA 4 element yag i. Claude will be
act ive on c.w. and s.s.b. until mid-November.
QSL to his ho rne address with IRC for Ai rmail
Reply.

The ARI , Italian Amateur Association, under
the patronage of the '< Ma rconi Foundation" has
o rganized a series of Celebrations. in order to
commemorate the fi rst centena ry of the birth of
Guglielmo Marconi, which occurs in 1974. An
official Award has also been issued and is called
"Diploma Guglielmo Marconi," for which rules
are available fro m A RI, Bo logna Section, Cas­
ella Postale 3133, Bologna, Ital y.

The Resellar Polytechn ic Institute Rad io Club
made over 3800 QSO's using tbe special Call
KS2RPI to celebrate th e l50th anniversa ry of
the Institute. Amateurs in 101 countries and a ll
sta tes were worked during April.

The Heathkit HW· 16 c.w. transceiver sent to
the Maritius Amateur Rad io Soci ety in 1970 by
the So . Califo rnia DX Club is cu rrently be ing
used by Jacky, 3B6CF on Agalega Island. In
~t auritiu s , 3B8DA is act ive on 14040 C.W . at
0300 and 1300 G M T daily.

T he City of New Bern. N .C. is cele brating
its Bicenten nial fro m August 16-25. The local
radio club has requested the special call KR4 ­
ERN fo r thi s period. Loca l ama teurs will be
active from public events during the week and

[COIll;III1<'" all pag .. 75 ]

VPX
74-UA I -1 4373
75-UQ2.037 I
76-UB5-Q73-389

C,W,
1327-UW3PQ
1328-UW IYY
1329- UK5 LAG
I330-UA3XJ
133I-SP9BPF
I332-SP2FBC
1333-SPIAFU
I334-SP9CTW

5,5.B.
806- F6AJA
807-UK4WA B
808 - WA7 RFH
809-SP7AWA

WPNX
72-WN2LVV

131 9-JA5MG
1320-F5GV
1321 - UB5WAB
1322- UA3YAA
13 23- UK2GBY
1324- UQ21L
1325- UP2BAS
1326-UW4HH

7 1-UA3-142-498
72-UA4-133-302
73-U B5-064-382

802-JA3KWJ
803- 18J N
804- W2 10Z
805-G3SEM

Endorsements
M ix ed : W4 CRW-I OOO, W 91RH - 80 0 ,

F6AJA-550 , SP5XM-500, 14BFY-450
C Wo WB4SIJ , U K4WA B-600, VOIKE, KI­

WJB-450, K2BQW, UW9AI, F5GV, UB­
5W L.400, OJ IYH , WI OPJ , U K2G BY,
SP 9BPF-350

558: ZUNS-850, WA6AHF-7oo. WA6TAX,
UW3 1N-650, 9H4G, UB5W E-600, W210Z,
WA5VOH .500, J A3KWJ, LUIBAR/W3­
450, 18JN, G3SEM-350

VPX; DLI-3521-500. W4 10646-450, UA 3­
142-498

80 M eters; K4RO U, UK5 MAG . UQ21L.
VO I KE

20 Meters: UK5 MAG
Africa: ZU NS , WB4SIJ , 9H4G . OL-1252 1,

F6AJA
Europe: ZUNS, UB5W K, 9H4G , OL-125 21 ,

JA5MG , SP2FBC, SP IAFU, SP7AWA.
F6AJA

N orth A merica: ZL3NS
Oceanin;.ZU N S, WB4SIJ
South America: ZUNS, WA6H RS

Complete rules for WPX may be found on
page 67 o f the February, 1972 issue of CQ .
Application blanks and reprin ts o f the rules
may be obta ined by sending a business size.
self-addressed stamped enve lope to WPX
Award Manager, P.O. Bo x 1271, Covina, CA
91722.



ilIDTH3Mk3
10-15-20 Meter TN-Band Antenna
No matter how you stack 'em,
Hy-Gain is still the best.

S (l le.~
•
IXEl e ctron

nou s. CR[ NSH U BLVD.• TORRA Nce CAUF . 91)')1)')

Outstanding performance makes the difference in Hy-Gain's popular 3
element TH3Mk3 ttl-band beam. Superior const ruct ion makes it the best.
The Hy-Gain TH3Mk3 superior construction includes a cast aluminum,
tilt head. universal boom-to-mast bracket that accommodates masts from
1V. ' to 21/2". Allows easy t ilt ing for installation. maintenance and tuning ,
and provides mast feedthru for beam stacking.
Taper swaged slotted tUb ing on all elements . Taper swaged for larger
diameter tubinq at the element root where it counts. and less wind load ing
at the element t ip . Slotted for easy adjustment and readjustment.
Fu ll c ircum ference compression clamps at all joints are mechanically and
elec trically superior to sen- tapping metal screws.
Extra heavy gauge machine-torrned. element-to-boom bracke ts with
plasti c sleeves used only for insulat ion. Bracket design allows fu ll
support.
" Hy-Q" traps for each band are tuned at the facto ry. You can tune the
an tenna, using c harts supp lied in the manual, fo r opti mum perfo rmance
on your preferred mode, phone or CW.
Hy-Gain's exclusive Beta Match fo r opti mum match ing , balanced input
on all 3 bands and DC ground to eliminate precipitat ion sta tic.
For best results . use with Hy-Gain BN·86 bal un is recommended.
o Up to 8 db gain.
o 20-25 db tront-to-bac k,
• VSWA less than 1.5 :1 at resonance.
o 1 KW AM , 2 KW PEP power capabili ty.
• Turn ing rad ius .. . 15.7'.
• Net weight. .. 36 Ibs.
o Boom lengl h , . . 14 ',
• longest element .. . 27 '.
• Surface area . .. 5.1 sq . ft.
• Nominal 50 ohm input.

CLIP THIS AD!
And send it w ith you r check for
$189.95 for your Hy-Gain TH3MK3,.
100' of free RG·8/ U foam cable and
prepaid shipping l
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Propagation

BY GEORGE ]ACOBS,* W3ASK

F ROM mid-September to mid-October high
frequency propagation conditions a re usually in
a state of change. On some days. they should
continue to be much the same as they were
ea rlier in the summer, but on other days the
first signs of winte rt ime conditions should be
not iceable. For th is reaso n. th is month 's col­
li mn contains D X Propagation Charts for the
one month period September IS-October 15.
rathe r than the usual IWO month spa n. T his
month 's column also conta ins Short-Skip Pro­
pagation Charts for September and October.

During September a nd ea rly October expect
it shg ht increase in 10 meter DX possibilities.
\Vhilc we're too low in the sunspot cycle to expect
regula r DX openings on 10, look for the oc­
casiona l one into So uth America a nd to the
South Pacific. and perhaps to Africa as well ,
du rin g the afternoon hours. An increasin g num­
ber o f DX openings can a lso be expected for
/5 meters dur ing the dayl ight hou rs. T wentv
looks like it will continue to be the best band
fo r DX propagation from just a fter sunrise to a
few hours after sunset. Sign als should be a bit
stronger than they we re d uring July and Au gust .
but the band will clo se a n hour or two ea rlier
because of the sho rter hours o f daylight. Im­
proved nightt ime OX propagation condi tions
a re a lso expected on 40 , SO and 160 meters ,
with considerably lower sta tic leve ls and with
th ese bands remaining open so mewha t longer
in the no rthern hemisphere as the hours of
darkness increase. F Ori....· should provide the
best cha nces for OX from after sunset through
the sunrise per iod.

J\1 id-September through mid-October ma rk s
the fall equinoctial period. This is the per iod
when th e sun crosses the equator on its ap­
parent travel into southern skies. and the hours
of dayl ight a nd da rkness a re just about equa l
length throughout the world. This generally re­
sults in an improvement on long OX openings
between the temperate regions o f the northern
and southern hem ispheres. on a ll h.f. amateur
ba nds. Look fo r more frequent openings be­
tween the USA a nd South Ame rica. Oceania ,
South Asia a nd southern Africa , especia lly on

' 11307 Clara St.. Silver Spring, MD 20902

LAST MINUTE FORECAST
Dlfll- to_Da y Co ,.d itionll F.xl)f· ('t ed F o r

S eptember, 19 ; .$
F o recast OJ Silllla i (j, jaiit II

P ropa ga t io n Lnder (4) (3) (:!) (I )
DJ\u ' : St'ptt'mIK'r
A bove N o rma l: 4, B ' 13, AB C C

o»;»---
N ormal : 3, 5· 7, 9· 10. B CD E

14·1 6. :!I, 24 ·2 5
Be low Norm al : 2. 8, 17·1 8 C DE E

20, 26. 29·30
Di"tur~: I . 19. 27-28 D D E E
\ \'h t." r t." r;qu'd"d lJignal f/,jality i ~ :

A - Excellent o pl'n ing , l..'xct." p t ionally st rone. stea d y
s ig na ill.

8 -Goo<l ollt'ninK. moderately st rong !'l ig na l" with
littl t, (ading and no ise.

C- Fa ir o p t'n ing , s iWlah~ between m ode r a t e ly stron g
an d w ea k , w ith some (adinR' a nd noise,

D-Poor opt."ning, s ig na ls weak with considerable
fadinl(' and noi se.

E -No open ing ex pected.

It OW TO USE T H IS FO HECAST
I. Find propa ga t ion index associ a t ed with par'

ticular hand ollt."ning f rom P ro pa gat io n Charts ap­
Ilt."a r ;ng o n t h e fo llo win K pagee,

2. W it h t he propa gatiOtl indrr . use t he above
ta ble to fi nd the ex pected s ig na l quality a ssociat ed
with the pa rticula r Ollt."ning (o r a ny day o f t he
mo n th . For exa rnnle, all openings show n in the
Charts with a p ropagation index o f (3) .....iII lit' I /OO r
(0 ) o n S e pt . 1 a nd 2. [eir (C) o n Se pt. 3 a nd good (B)
on St·I 't. 4, ere,

For undated informat ion d ia l A r ea Colle 516·
883·6223 fo r DIAL-A ·PROP, or eubsc r-lbe t o weekly
MA I L-A-PHOP hull t."tin s. P .O. Box 86, No r th port
N .Y . 11 7il8. '

20 m eters for severa l hours after sunrtsc a nd
aga in during the early evening.

For readers in terested in sho rt-skip condi­
tions. fo r openings less than 250 miles use 80
meters dur ing the da y a nd either SO or 160
meters a t nigh t. Between 250 a nd 750 mi les it
should be 40 meters dur ing the day a nd SO
meters at nigh t. For openings between 750
and 1300 miles try 20 meters dur ing the day.
40 m eters from sundown to Midnight and
SO mt'ters from Midnigh t to sunrise. For open­
ings beyond 1300 mi les. 20 m eters is th e best
bet during most o f the daylight hours. with 40
m eler.f optimum durin g the hours of darkness.

V.h,f , Ionospheric Openings
Allhough summertime sporadic-E ioniza tion

is expected to fa ll off considerably during
September. an occasional 6 meter short-skip
open ing ma y still be possible over distances
ranging be tween 1000 and 1300 mi les. Best
time to chec k is befo re noon and during the
early even ing.

Conditions for trans-equatorial. o r T fi-scaner
propagation are usuall y at the ir best during
equinoctial periods. A n occasiona l 6 meter T E
opening should be possible during September
between the sout hern half of the USA and
South A merica. The best time for T E openings
is between 8 an d II p.m. \Vhile most T E o pen­
ings are of very short duration. some may last
fo r an hour or longer. As a rule. signa l levels
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dur ing TE o pen ings o n 6 meters are usually
wea k, a nd the re m ay be not iceable flutter-t ype
fading.

Au ro ral activity a lso usua lly inc reases d u r­
ing th e equinoc tia l period , Look for some fairly
good 6 lUUJ 2 meter auroral-type o penings when
condi tio ns o n th e h .f. bands a re below no rmal
o r di sturbed. C heck the "Last M inute Forecast"
a t the beginn ing of this colu mn for those days
forecast to be be low no rm al o r d isturbed dur­
ing Sept ember.

N o majo r meteor showers are expec ted du ring
Septem ber a nd few. if any. meteor-scatter open­
ings a rc likel y o n the v.h.f. bands.

Sunspot Cycle Progress
The Swiss Federal So la r Obse rvatory reports

a mean su nspo t num ber o f 38.7 for J une.
This results in a smoothed su nspot num ber o f
33 centered o n Decem ber. 1973. Th is is a bout
the same level o f act ivi ty recorded fo r Octo be r
and N o vember. so it see ms as if the present
cycle m a y have reached a nother b rie f plateau.
as it slowly progresses towards a m in imum. It
now seems un likely that the bottom o f the pre­
vent cycle will occur befo re the end of nex t
yea r,

Here 's a recap o n th at big sola r and radio
sto rm of early Ju ly, A very la rge group o f sun­
spots, whi ch formed o n the backside o f th e
su n , first ca me into view o n June 29. b y Jul y
I. it wa s joined by ano ther la rge grou p o f
new su ns po ts. and the co mbina tio n became th e
cen te r o f numerous sola r fla res wh ich caused
la rge disturbances in the ea rth's m agnet ic field
and blac ko u ts o n a ll h .f. bands for seve ral
ho urs a t a time. F la re ac t ivity reached a peak o n
July Sth. when o ne of the la rgest sola r fl a res
see n in m any years occu red a t 2142 G MT. The
cosmic a nd X-ray energy emitted fro m this flare
reached the earth's atmosphere early o n J uly
61h and caused a tremendous magnet ic storm.
and jus t about wiped o ut th e io nosphe re fo r a
day. Sunspot activity began to su bside by July
7, a nd by the 8th the active area began to pass
into the backside o f th e su n. and condi tions
slo wly began to return to no rm al.

A smo o thed su nspot number of 25 is fo re­
cast fo r thi s month.

CQ OX Contest Special
This yea r's CQ World wide DX Co n tes t will

be held o n the foll o wing d ates :
October 26-27-Phone Sec tion
N o vember 23-24--C .w. Section
Follo wing the pract ice o f the past 23 yea rs .

nex t months' P a OPAGAT IOS column will be de­
vo ted to a special. co m prehensive forecast which
will cover both Sections of the Contest.

Regula r subscribers to Ma il-A-Prop will re­
ce ive a n even more co m pre hensive forecast a
few da ys be fo re each Sect ion is scheduled to
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H o w To USE TH E SHORT-SKIP CHARTS
I , I n the Short·Skip Chart. t he p redicted t imes o f

openings can be fou nd u nder the ap propriate dis­
t a nce col um n of a particular Meter band (10 th rou R'h
160 Met e r s). a s sho .....n In the left ha nd col umn of
t he Chart. Fo r t he Al a s ka and H a w a ii Charts. t he
pred icted times o f o peni ngs are fou nd under the
approp riate !olet e r band column (10 theouzh 80
:\let e r3) for a part icular eeoaranh teat r l;'R'ion of t he
con t in en t a l USA. a s shown in the left hand column
o f the Charts . A n • tndtcetes 80 Met e r o eent nee.
Op t'ninR"s o n t 60 :\It't e n are likely to occur durinR'
t hose times when 80 Met e r openi nR'!! a re she..... n with
a I ITO/Jagat iOJI i nd u : of (2). o r h iR'h l;' r .

2. T he jl r oliQgat ion indf'x is the number t hat ap­
Pea r !! in ( ) after the tim e of each p redicted open­
in R' . On t he Shor t -Sk ip Cha rt . whe r e two n u mer a ls
a re shown w ith in a !I in lll(' set of pn ren t heals , th e
fi rs t annues t o the s hort e r distance fo r wh ich the
fo r eca st is m ade a nd t h e St'<"o n ll to t he R' r t'llt e r di s­
tance. The index indic'nhos t h l' n umber o ( da /l ll
du rf n g- t he m on th on which the o Ilt' ni n l( i ll expected
t o take p la ce. a s follows :

( -I ) O pf'n in R' should occur on mo r e t ha n 22 days
(3) .. " .. ht't ween U Rnli 22 dR~'S

(2) .. " " ht-t .....een 7 and t3 da)'s
0 1 .. .. .. o n less tha n 7 da y!!

Refer to t he "La st Min u t e Forecast" at t he besdn ­
n inl{ o f t h is column (or t he a ctua l daretl o n wh ich an
o pen f n g- w ith a s pt"("i f ic p ropal{at ion index is likely
to occu r . and tbe s il{na l q m\li t y that ca n he ex nee t ed.

3 . Times shown In the Charts a re in the 2 1-hou r
aratem, where 00 is midn il{ht : t2 te noon : 01 is 1
A.M.: 13 is 1 P.M ., etc, O n the Short -Skip Chart
appropriate da yliuht tim e is used at t he pa th m id·
point: For example, on R circuit between MAine And
Flo rida. the t ime shown would be EDT: on a. circuit
between N Y a nd T exa s, the time wou ld be COT, etc.
T im es show n in the H a wa ii Cha rt are in usr. To
convert to et a nda j-d t ime in ot he r U S A t ime zonE'S.
add 3 ho u rs in t he PDT zone , 4 hou rs in )l DT zone :
;; hours in e DT zone: and 6 hours in the EDT zone,
A dd 10 hours to conve rt (rom liST to GMT. For ex­
Rm ple , whe n it is t2 noon in Ho nolulu, it is 15 or
3 P.~l . in Los A n l{ele!! : HI o r 6 P.~I . in weebtnston,
D,C. : lind 22 (;)IT . T ime shown in t he AIR" ka ChR rt
Rrt· given in G :'oIT . To con vert to da yligh t t im e In
othl'l' n teas o ( the U SA , s uht ra ct 7 hou rs In POT
zone. 6 hou r s in anr ZORl' , ;; hou rs in eDT zone, -1
hou rs in E DT aone. Fo r exn rn ple, at 20 GMT it is 16
or ~ P.M. in N YC.

4. The S hort-Skip Chart is hRSt"tl u po n 11. t r a ns­
mi tted power of 75 watta e.w. or 300 watts p.e.n. on
sideband: Th.. AIRska and Ha wa lt Charts are based
upon a tra n sm itte r power o f 250 watts cw or 1 kw
p.e. p , on sideband. A dipole antenna R n ue rte r ­
wavelength above R"round is a s sumed fo r 160 and 80
m eter s. a hRlf-wa ve Rhove g rou nd o n -1 0 and 20
mete rs, and a w avele neth a bove around o n 15 ROll
10 m ete rs. For each t o db Ilain above th ese r e ferenC'e
It'vel Jll , the propaoatiOrt i" d'r will Inc r ease by one
Iev el : (or each 10rlh 10118, it will lower L:r o ne level .

5. P ro pa ga t io n data contained in thE" Charts h u
been prepared from hRs ic data. publi shed by the
I n ll t it u t e Fo r T elecommu n fca t lo n Sciences of t h e
U .S. Dep t. of Commerce, Bou lder , Colorado. R0302.

beg in. An a nnua l su bscr iptio n to this weekly
propagation newsletter is $30. For reade rs not
yet subscr ibing to Mail -A-Prop. a specia l five
issue in troductory o ffer will be ava ilable. which
will incl ude bo th Contest Sect ions. for $5 .
Checks should be sent to Mail -Avprop. P.O.
Bo x 86. Northport . N.Y. 11 768 before October
15 to receive th is specia l subscript io n.

Be sure to read "Short-Term Pred ictions Fo r
Iono spher ic Pro paga tion" by Ted Co hen.
\V4 UM F. wh ich a ppears e lsewhere in this is­
sue o f CQ.

73. George. W3ASK

SUBSCRIBE TODAY



H o w T o U SE T HE D X P ROP AGATIOS C HARTS

I. U se Cha r t a p p rop riate to your t ransm itt er
locat ion . T he Easter n U SA Ch a r t can be used in t h e
1. 2, 3, 4. 8. KP4. KG4 a n d K V4 call aera s in t he
USA and adjacen t ca ll areas in Canada : the Cen tral
USA Chart in t he 5. 9 a n d 0 a reas : 'the W estern
USA Cha rt in t he 6 a nd 7 areas, a nd w it h somew hat
less accu racy in t he KH 6 an d KL7 areas.

2. T he p r ed ic t ed times o f open tnae a re fou nd
u nde r t he a p prop riate m et e r ba nd column (1 0
t h r ough 80 Met e r s) f o r a pa r t icula r nx region , .,,1
shown in t he lef t h a nd colum n of t he Charts . A n 0

indicates 80 Met er ope n imrs . Opc n inKs on 160
m et ers are likel y t o occur d urinK those times when
80 m et er ouen fn gs are shown w ith A p l"O pa ga t io n
index o f (2). or h izher,

3. T he propaga tion index is t he number th a t an­
pears in ( ) a fte r the t im e o f each n red ictod open­
in K. Th e index ind icates t he nu mber o f da ys 11u l"i n ~
t he mon th on w h ic h t h e open inl{ is t'xjwct ed to t n ke
p la ce a s f ollows :

(4) Open in R' shou ld occu r on mo re than 22 da~' s
(3) .. .. .. tv-twee n U a nd 22 (lR ~' s

(2) .. " " hd w",en 7 a nd 13 dRYS
(I ) .. .. "on less t ha n 7 dRYS

Refer t o t he " Last :\I in u t e Forecast." a t t h e begin ­
n in l{ o f t h is P ro pa l{a t ion co lu m n fo r t he act u a l
dates o n wh ich a n o pen ing- w it h a s pec ific p ropa Ka'
t ion index is likel y to occu r, and t he s il{n a l Ilua Hty
t h a t r-a n he expected.

-I. T Im es shown in the Cha rts are in th e 2 t-bou r
arstem. where 00 is m id n iJzh t ; 12 is noo n : 01 i!!. 1
A . ~t .. 13 i!il 1 P.:"'.• etc. A pp rop r iate da yligh t sav in g
t ime is used , not G:lIT. T o conve r t t o c sr r . add t o the
tim es show n in t he a p propria te Cha r t 7 hour s In
t he PDT Zo ne, 6 In the MDT Zon e, 5 in t he COT Zone
a nd 4 in E ST Zone . For exa mple. 14 in W a shin l{1:o n,
D.C. is 18 G~IT and 20 in Lo s A nl{e les is 03 r: :.n . etc .

3. T h e cha rts a re Lased unon a t ransmit ter power
of 250 watts c.w., or 1 k w , n .c.n. o n s ideba nd , in to
a d ipole antenna a q ua rt er-wa velength above K!'ound
o n 160 and 80 m et e r s, a h a lf-wave a bo v e Kround o n
-1 0 an d 20 m et ers, an d a waveh-nat h Al lOVI;' KI'ou m) o n
I :; a nti 10 met e r-s , For each 10 d l. lZ'R in above t hplIt'
r efe r ence levels. t he nropaea tion index will increa se
hy one level; fo r e-a ch 10 d b 1m;!'., it will lowe r by
nnr- level.

6. P ro n a a a t to n 11I\ta . co nta fned in t h r- Cha r ts h ilS
heen p r e pRr ed f rom ba ste data pu hlish t'd b y t he
I nsti t u t e Fo r T elecommun ica tio n Sc iences o f t h e
U .S. De p t . o f Com merce, Houlde r- , Colo r-a do, R0302.

' 0 08· 1$ (0·2) 08· 10 (2·3) 08· 10 (3·2) 08· 10 (2· 1)
10·12 (2·4 ) 10·1 2 (4·3 ) 10·12 (3·1 ) 10·16 (1-0)
12· 16 (3· 4) 12· 16 (4,2) 12· 16 (2· 1) 16·1 8 (2·1)
16· 1:-1 (2·3) 16· 18 (3) 16-18 (3·2) 18·20 (3·2)
l R·20 (1·2) 18·20 (2 ' -1) 18·20 (4·3) 20· 2 1 (4·3)
20·22 (0·1) 20·22 u-n 20·22 (4) 21 · 00 ~ 4 )

22·00 (0·3) 22· 00 (:H ) 00· 03 3· 4)
00· 03 (0·2) 00·03 (2·3) 03·06 (2·3)
03·06 (0'1) 03·06 (l ·2) 06· 08 (4·2)
06·08 (0·2) 06·08 (2· -1 )

<0 07·09 (3· 4) 07·09 (4·2) 07·09 (2·1) 07· 09 (1)
09· 12 (4) 09·12 (4' 1) 0!J.l 7 (1 · 0) 09· 17(0)
1 2·1 ~ (4,3) 12·17 (3·1 ) 17·19 (2· 1) 17·1 9 (1 )
19·22 (4) 17·1 9 (3·2) 19·21 (3· 2) 19·2 1 (2)
22·0 4 (3· 4) 19· 2 1 (4·3) 2 1· 22 (4·3) 2 1· 22 (3·2)
04· 07 (2· 3) 2 1· 04 (4) 22· 04 (4) 22 ·04 (4·3 )

04·06 (3 ' 4) 04-06 (4·2) 04 · 06 (2)
06·07 (3) 06·07 (3·2) 06·07 (2·1 )

1'0 17·19 (1· 0) 18· 20 (1· 0) 20· 2 1 (1·0) 21 ·23 (1·0)
19·2 1 (2·1) 20·2 1 (I ) 21· 23 (3·1) 23·03 (3·2)
2 1·06 (4) 2 1·03 (4·3) 23·03 (3) 03-06 (I )
06·08 (3·2) 03·06 (3·2) 03 ·06 (2.1 ) 06· 08 (1·0)
08-10 (2·1) 06·0 R (2· 1) 06·08 (I )
10· 12 (1·0) 08·10 (1·0)

ALASKA

September & October, 1974

Openings G iven In G MT t

1" t s '" J, o / 80
To : M e te rs M et e rs stete re ste te r»
Eastern N il 21-23 (I ) 12·14 (1) 08· 12 (1)
St a t es 18-21 (I)

2 1· 00 (2)
00·02 (I )

Centra l Nil 2 1·01 (I) 13·1 5 (1) 08· 13 (1 )
Sta t es 19· 22(1)

22·01 (2 )
01·03 (I )

western N il 20·21 (1) 17·1 8 (1) 08· 11 (1)
Sta tee 2 1·23 (2) 18·22 (2) 11·14 (2)

23· 01 (I ) 22· 01 (3) 14·16 (1 )
01 · 03 (2) 11·14 (I)*
03· 05 (1)

HAWAII

CQ Short -Skip Propagat ion Chart

September & Octobe r, 1974

Local Daylight Savings T ime At

Path Mid·Point

[Coll/ln lled 011 page 72 ]

j See ex p lana tion in " How To U se Short·Sk ip Charts"
in box a t t h e be g inning o f th is column .

Not e : The Ala s ka and H a wa ii P r o pa g a t ion Cha rts are
in tended for di stances grea ter t han 1300 miles.
For shorter d ist a nces , use t he p r ecedin g S hort­
Skip P r o pa g a t io n Chart.

" I nd tca t es best t ime to li s t en f or 80 Mete r o pen insa.
Openlngs on 160 Met e r s are a lso likely to occu r during
t hose t imes when 80 Mete r o penl nga are show n with a
fo reca st r a t fng- o f (2), or h tghe r ,

September & October, 1974

Openings Given In Hawaiian Standard Timet

10 l' ,,, 1, 0 / 8 0
To: stetere .1Iet e rs ,\feters Mde r~

Easter n Nil 07·12 (I ) 11·1 3 (l ) 17-19 (1)
StAtes 12·1 5 (2) 13·14 (2) 19·2 1 (2)

15· 16 (1) 14· 16 (3) 21 ·00 (3)
16·1 7 (2) 00· 02 ( 2~
17·19 (l ) 02·03 ( I
03·05 (1) 19· 20 (I r
05·07 ( 2~ 20·23 (2 *
07·08 (1 23·01 (1)*

Ce nt ra l 09·13 (1) 07·11 ( 1~ 05·06 ( I) 17· 19 (1)
Stat es 11·12 (2 0 6· 09 (2) 19·21 (2)

12·14 (3) 09· 13 (I) 2 1·02 (3)
14·15 (2) 13·15 (2) 02·04 (2)
15.17 (1) 15·1 7 (4) 04·05 (I )

17·18 (2) 19. 20 (1)0
18·20 (1) 20·00 ~2 )0

00·02 1)0

•

Dista 71Ce B et wee n S ta t iOJl 8 ( Ujles)
Band

( M eters ) ,
so-esc 1 50 ' 750 750·1 3 0 0 13 0 0·!.10 0

10 N il 10· 21 (0-1) 08·10(1) 08·1 0 u-e)
10-15 (1· 2) 10· 14 (2·0)
15·22 (1) 14·18 (1)

18· 22 (1· 0)
15 .Vil 08·1 0 (0-1) 08·10 (1) 08· 10 (1)

10·14 (0·2) 10·14 (2) 10·14 (2~
14·22 (0 ' 1) 14·17 u -s) 14·17 (3

17·18 (1·2) 17·1 8 (2· 1)
18·22 (I ) 18·20 (1)
22·00 (0· 1) 20· 00 (i -o)

20 12· 20 (0· 1) 08· 10 (0·1) 08· 10 u-z) 08·09 (2-1)
10·1 2 (0· 2) 10·1 2 (2·4) 09· 10 (2)
12·1 5 (l . ,t) 12-15 ~ 4) 10-14 (4·2)
15· 17 (1·3 ) 15·17 3·4 ) 14·16 (4-3)
17·20 (1·2) 17· 19 (2· -1 ) 16·1 9 (4)
20·07 (0·1) 19· 20 (2· 3) 19·21 (3)

20·2 1 (I · 3) 2 1·23 (2)
21 ·23 (1·2) 23·01 (I)
23·08 (1 ) 0 1·06 (1· 0)

06·08 (l)
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BY COPTHORNE MACDONALD,*
W~ORX

INthe July co lumn which reported on SSTV
happenings a t Dayton this year, you may recall
the observation that different scan-converters
showed different a mounts o f Iine-ot-line "rnis­
registration," "staggering," o r "sync jitter."
Sin ce this is a common problem in monitors.
not just scan-converters. th is month we'll take
a first look at it. ( If you have your own anti­
jitter approach or any suggestions which you'd
like to pass along to other slow-scanners. please
drop me a l ine. )

Some Causes Of Line-Te-Line Jitter
The effect we're talking about appears in

Fig. 1, an off-the-air pho to of a single frame
of a CQ by WB6QWC. We know from experi­
ence th at the letters o f the a lphabet have edges
which are ei ther stra ight lines o r smooth
curves. and it bothers us to see ragged edges
like these. There are several possible reasons
fo r the staggering, and it is impossib le just to
look at a single frame like th is and diagnose
the cause. One of the most frequ ent causes is

· P.O. Box 483, Rocheste r, MN 55901.

f ig . I-Example of line-to-li ne jitter or sta g gering .

so • CQ • September, 1974

wow and flutter in an y tape recorder used: at
either the send or receive end. If the speed of
the tape past the record or playback head is
not perfectly consta nt. there will be slight dif­
fe rences in the du rat ion of each line of video
on playback. Since the monitor scan rate across
the screen is constant. these slight speed var ia­
tions cause a "staggered" effect. Cassette re­
corde rs a re no torious offenders because of their
low speed a nd sma ll fl ywheels. ( RM S wow and
nutter of 0. 1% should be the goal for perfect
"staggerless' reproduction, a nd is atta inable at
6'h i.p.s. in a good reel-to-reel machine. A
wow level of 0.2 % is not bad, bu t o nly the
best casse tte record ers are this good .)

Ionospher ic propagat ion under fast fading
conditions can cause staggering . To a fi rst order
ap proximat ion. the strongest signal will "cap­
ture" the limiter. If the received signal is arriv­
ing by several paths o f diffe rent lengths, abrupt
changes in picture phasing ca n result as one
path fades in and another fades out. There is
not much that can be done about line-to-line
stagger ing from this source. A good triggered
horizontal sweep system in the moni to r should
have so me advantage over a phase-locked loop
o r a .f.c. system in minimiz ing both this pro b­
lem and the effects of tape recorder wow. T his
is because with a triggered sweep you get a
new solid sta rting or reference point every
1/1 5 second when the horoizonta l sync pu lse
arr ives. A pha se-locked loop doesn' t respond
this quickl y because it is designed specifi cally
not to react to a single sync pul se, but to th e
average phasing of many sync pu lses.

Sometimes wha t appears to be sweep-related
jitte r o r stagge ring has nothing to do with th e
basic sweep ci rcuitry at a ll. but with poor
po wer supply regulation. Random or video­
inspired va riations o f the low voltage power
supply voltages can cause ce ntering voltages to
cha nge slightly. o r the swee p capacitor cha rg­
ing ra te to va ry slight ly. producing jitter. Even
poor regulation of the C RT high voltage can
cause this effec t with ce rtain types of video
ma terial. A crosshatch pattern will usually re ­
veal the existence of th is problem because it
contai ns vert ica lines which show up the jitter
effect. and ho rizontal lines wh ich switch the
C RT screen current between zero and some
fa irly high level. at a slow rate.

A fou rth major cause o f stagger ing is less
than optimum design o f (he moni tor sync
separa tion and detec tion circu itry. M y own
early SCF M monito r design CQS T, March,
1964 ) used a single tuned c ircuit resonated at
1200 Hz and followed by a fu ll-wave rect ifier,
but no ripple eliminat ion fi lter . T his meant that
the horizontal sweep was triggered by an in­
d ividual half cycle of the 1:!OO Hz subcar rier.
Unless the phase of (he subcarr ier was reset
in the ca mera at the beginning of each sync
pul se. a slight staggeri ng o f lines would appear



a. +15v.

2N5 189 <,veruca t
sync p ulse

2.2K ' . ' K V.r>:
8.2 m,' *. 82 m~. t+ 2_2 K35 \1. 35v .

9 L, ITant etum l
88mh - 15 1/ .

a
L,

88mh
I•• •

c, c, c,t j. lN91 4

' D< L, I, 't 47mf
44 mh

lN91 4
4,7K 4,7K 35 1/.

5, 10K L15' ·15 v ,
TR IGGUI U vu a,,...- - - -- - --....., 2N5 189

1 100 Hz lPF I
V-

/\
I 1.2K 1.2K 1.2K I

: t nml t n m
• t- I

Hor izonta l I 220K

Sync pu lse I
2.2K

- 15 \1 . L--- t ---- - J

a,
2N 403
HEP24

a ,
2N5 18

15\1.

- 15 .... . ·1

•

+15\1.

<,

V ....... Ir
- 15 \1. "

To vrceo
dIscrImInator

Opamp
limi ter

C, . C ~ . CJ - See hqures 3 and 4.

Fig . 2- Bandpass/lowpa ss sync se pa ra tio n circuit.

in the picture due to the random phase of the
1200 Hz subcarrie r. (As 1"11 discu ss, thi s prob­
lem can be eliminated by filtering the rectified
subca rr ier. )

Another approach used in many monitors
today is sim ila r to that used in home TV sets.
The sync is str ipped from the demodulated
video by a ci rcuit which detects when the
video goes to the "blacker-than-black" sync
level. This approach is simple and inexpensive,
but can cause jitter if the subcarrier ripple
elim ination fi lter doesn' t do an adequate
smoothing job with 1200 Hz input. T he rela­
tively wide bandwidt h (about 1 kHz) of th is
detection scheme can also result in jitter when
the S/ N is low during weak signal reception.

A version of the lowest jitter sync system
r ye tried so far is shown in Fig. 2. Although
I designed it some yea rs ago. it rece ived only
l imited publicity unt il Ra lp h Taggar t.
WB 8DQT . used it in one of his recent monitor
designs. The basic idea is to feed the lim iter
out put through an optimized multi-pole sync
discrimina tor filte r. This discrim inator output
is then rectified and filtered to remove ripple
by a 100 Hz or 200 Hz low-pass filter. The
200 Hz wide 3 db bandwidth of the discrimina­
tor. and the bandwid th of the l.p.f. were
chosen to match the 5 millisecond duration of
the ho rizontal sync bursts. With th ese band­
widths. the demodulated and filtered sync
pulses r ise gradually, reaching maximum am­
pl itude just at the end of the 5 ms period. The

post-limiter noise bandw idth IS thus reduced
to the min imum pract ica l.

The Sync Discriminator Filter
The frequency response curve and schematic

o f the fi lter a re shown in Fig. 3. Note the
infi ni te rejection frequency a t 1540 Hz. This
gives a sharp cutoff on the high frequency side
of the fi lter passband which insures that all
video frequencies from 1500 to 2300 Hz a re
attenuated to a low level at the filter output.
The inductors a re the ubiquitous te lephone
toroids: one is the 44 Mh va riety. while the
other two are 88s. The capacito rs should be a
good quality extended-foil film type (Sprague
" Pacer" or simila r) . Each branch o f th e filter
must be tuned to the correct resonant fre­
quency by selecting or paralleling fixed capaci­
to rs until resonance at th at frequency is ob­
tained. Fig. 4 shows a sim ple test setup fo r
checking resonance. and the detai ls o f the
adjustment procedure. In each case. resonance
occurs at the frequency of m inimum level at
the scope or meter. T ake the steps in the order
shown; then wire these "selected" parts into
the filt er circuit shown in Fig. 3. I wouldn't
attempt to build the filter unless you have the
facilit ies to go through the adjus tment pro­
cedure. The 1200 Hz resona ting operat ions in
part icular should be performed carefully. Try
to hit 1200 Hz withi n c; 20 Hz or better, and
for a symmetr ical passband try to get the two
" 1200 Hz" resonant branches within a very
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1 0

L,
88 mh L, C,

88 m l .OS6m' Dutput
A B No.1

" Inpu t
IRG) C, L,

v 6OO!l 44 ml C,. 12 m f

.J,. .4 m f

( '-)

r OutPUt
No. 2

NOTES

1 Cap,KllaOC@ value'S are ilpprOI( ,male

2 Select C, to resooa te l. at 1540Hz
Select C1 to eescnete A- B at 1200Hz
Select C) to resonate LJ at 1200 Hz

3 Filter IS desIgned to be drIVen from it 6CIOf2 sou rce and
pfO\llCles push /pull outputs InIO a high Z 11 0K Of

grea tefl load

4 Inductors Me te lepho ne loading ccus,

-,

"

o-
• 08-
-o•
_ 06

s-5
••:; 0 4
•
'"

0'

o
06 08 , 0 " 1 4 1 6 18

Frequeocv Ik Hzl
'0 " ze

Fig. 3-Sync Discriminator Filte r a nd response cu rve.

few Hz of each other.

A Complete Sync Circuit
Fig. 2 shows the sync discriminator filter

with adjacent circuitry as it might be used in
a monitor with :t 1S volt supplies and an op­
amp limiter. Though we're talking primarily
about horizontal sync here, this circuit also
includes a vert ical integrator circu it and will
deliver ve rtical sync too. The T RIGGER L EVEL
pot would normally be a set-and-forget trim­
pot. and its purpose is to allow the sync slicing

or triggering in the following stage to occur at
the desired point on the rising slope of the
fi ltered sync pulse. (About half amplitude
seems best.) Typically. the circuit of Fig. 2
would feed into the base of an N PN transistor
with emitter grounded or op-amp comparator
for shaping purposes. or directly to a sweep
multivibrator trigger circuit. The required fi lter
source impedance of about 600 ohms is ob­
tained through the use of the low-Z emitter
follower drivers (Q. and Q2) followed by a

[Continued on page 81]

Aud io SIgnal gener atOf
620 A,C. VTVM Of scope

CIrCUli
undet" test

Fig . 4-Ad justme nt
p roce d ure for the
Sync Discr iminator

Filter.
STEP CI RCUI T UND ER TEST INST RUC TIONS

L, C,
L 0 ~ II 0 Select Cl lor reSOf\dn t dip at 1540Hz

L,
L, ~ ,

( 0 Select C1 IOf resonant dip at 1200Hz

C,
L, C,

3 0 •• • • II 0 Se lect C] for resonan t dip at 1200 Hz
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S398.00
$104.00

$502.00
S359.00

S143.00

826 MA list
+ 16 extra xtals

Package list price
You pay only

YOU'VE SAVED

STANDARD

• Deluxe basecharger
• Rubber Ducky antenna
• Leather case
• Ni-eads
. 94 /94 , 34/94 and one

other channel of your choice.

OUR DEAL :

List Price
Our Price

SRC-826 M A

\ ...

YOU GET Standard 's 826MA. the best 12·channel to watt solid
state rig 0 '0 the market . fac tor y set up on fou r channels plus crys­
tal coupons for eight more channe ls 116 o f Standard s Li fetime
Astro pomt crvstats t! o f your choice. with helical -resonator front
end receiver, buil t In prcvrsron fo r lone-coded squelch rear panel
test pomt /monitor /ccnt ro t sockets-all In one co m pact, reliable pack.
age - at a G IANT, $143.00 saving!!

Shipping p repaid for cashier 's check or MO.

..

,

!
1

I
:;
,

S396.00
S319.00

YOU SAVE S17.00

1~ C
\ On Ttllgel fOl G,etll Stlvings

STAN DAR D SRC- 146A with :

•

,
•

, ,
t

Intlifln Summer Specifll

,
•• •• "t

••
'A

.) >r.

\ .
\ .
; ~...- ,
\ ---
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""
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BY NORM STERNBER G.* W2JUP

o NE of the a nnoying problems currently
a fflicting some o f the repeaters in large metro­
politan areas is channel occupancy. In places
like New York. Chicago. Los An geles. Wash­
ington and other huge urban centers. there are
many times when it becomes a challenge just
to get a word in edgewise o n some repeal ers.
Repeater time becomes va luable. especiall y
during prime tim e suc h as commute r rush hour.
In response to thi s challenge. the W2JUP
psycho-electronic laborator ies has developed a
solution which is currently being tested on the
a ir in the New York area. Your attention is
referred to our newly-designed Cliche Code.

This code would be used much in the manner
of the famou s "Q" signals of ancient times.
Each repeater user is granted the necessary
opportunity to express himself with a significa nt
reduction in channel occupancy time. the reby
leaving more open tim e on the repeater for
those ope ra to rs who are basically perverts. and
have to tie the repeater up with technical
balderdash and long pointless discussions about
radio techniques .

The Cliche Code is numerical, the numbers
be ing assigned in a rbitra ry fashion. While the re
is no special significance associated with the
C liche Code numbers. inveterate contest opera­
to rs may. at their discret ion. accumulate all
Cliche Code numbers received for th e day.
week . mont h or year. ta bulat ing thei r total s by
ad ding the individua l numbers and applying
for recognition as the "Clicheope rtuo r" of the
year for his call district.

In the fol lowing Cliche Code list. each code
number and meaning is followed by a brief
explanation o f its pro per util ization. Naturall y.
Cliche Code number usage may vary with the
indi vidua l a nd the circumstances.

"' 2 Regal Lane, Levittown. N .Y. 11756.
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Code
Number

1.

,
• •

3.

4.

5.

- '

6.

7.

Interpretation and Explanation of
Proper US32c

"110"' am , ma/.. illl.: the machine?"
Self-explanatory. G reatest use dur­
ing the first few months of Lm .
operating. Failure to use thi s signal
shows excessive self-co nfidence a nd
must not be to lerated in the new­
comer.
"Am ' full quieting?"
Standard signal fo r letti ng all sta­
tions on the cha nne l know that yo u
have full y mastered the understand­
ing of angle modulation techniques.
Essential for all f.m. o pera tors .
" What's the handle there?"
Fully in keeping with the greatest
traditions of the Wireless Art. This
signa l shows that yo u have the true
Amateur Spirit and th at the use of
ordina ry words such as "na me: ' is
only for the outcasts.
'" just wanted to set' if I could muke
the machine from here:"
\Videl y applicable o n trips or any
othe r time when the user is mo re
than five miles from the repeater.
Very practical for putting an end to
those boring technical discussions
which have no place o n radio .
"(.-----) fo r a cull, please (insert vour
call) .
Useful at any time. Widel y appreci­
ated du rin g lulls in dull conve rsation
between two or more overly techni­
cal o pe ra to rs sho wi ng off their
knowledge. Guaranteed to break up
train of thought and all ow for new
subjec t matter to penetrate their ex­
cessively electronic chit-chat . Also
va luable for insertion when o ne sta­
tion has asked a question o f another
a nd is a n xio us ly a w a iting r ep ly.
( Note! Extra po ints may be awa rded
if th is signal is used during a de ­
clared emergency traffic period. )
" i t ow does m y audio sound?'
Shows everyone on cha nne l that you
had six months of Lat in in Junior
High School and that you under­
stand the elements of high-fidelity
engineering. Very valuable for opera­
tors of newly-acquired rice boxes.
"Do I sound like I'm 0 " [requency?"
Outstanding signal fo r operators who
wish to de monstrate their mastery
o f a mplitude modulation techniques.
Even mo re valuable when receiving
operator has discriminator me ter on
receiver. ( Notel-c- this signal is not
valid for use on direc t or simplex
cha nnels a nd its lise subjects the
operator to applicable penalties .)
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HF ENGINEERING
- OIV. of BROWNIAN ELECT . CO RP.-

320 WATER ST. POB 1921 BINGHAMTON, NY 13902 607·723·9574

Code
Number

8.

9 .

In.

I nter p retat io n and Exp lanatio n of
Proper Usage
" I don't want to t ie up the mach ine."
This signal shows your co nsideration
for the other users of the machine.
Proper use of this signal is after
sorne five to ten minutes o f pointless
chatter without leaving any pauses
fo r breakers. M ust not be used un­
less has been o n the requisite time.

"( W B1Z W R) 'h is is (WlJU P) ... are
you there. Joe?" (insert your call
and the other RUYS call)
G reatly needed during busy hours.
Shows your concern for the other
station and that you want to know
if he failed his last audiometry test.
Indicates that you don't think that
he will answer unless you spec ifically
ask him for his attendance report. A
must signal for the newcomer who
doesn't understand the func tioning:
of sque lch circuits.
" 0 1\ , fine (-_._._). {insert name of
other [.:uy )
Mandatory signal for begining each
transmission. Shows that you have
not fo rgotten with who m you are in
contact. Special cred it when used
respond ing to other guy 's transrnis-

II.

I r .

13 .

ston wh ich yo u copied only 25 per­
cent due to high noise leve l a t your
ve ry bad location. Prevents him from
feeling bad ly that you m ight have
missed anything. Prevents repeti tion.
" T hat'... a R ORer!"
Use o f thi s signal shows your inde­
pendent nature . Proves that you a re
no t a slave to tradition and that you
are full y prepared to give new mean­
ing and vita lity to time-worn World
w ar Two prosigns. Superio r to Citi­
zen's Band use of " ten-four:'

" I'm running an H T and a linear?
Permits you to show a ll users on the
channe l that not only are you in
good sta nding with Master Charge,
bu t that you have willingly sacrificed
transmission efficiency for the sake
of running an extra-clean f.m. signal.
since only foo ls be lieve tha t Lm.
will flow un altered through a Class
C amplified.

"(W 2JU P ) (insert your call) listening
repeat ."
Essential signal to indicate to all
users of the channel that if anyone
is crass enough to call you direc t on
the re peater output th at you will not
respond, that you insist the other
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The Ultimate F.M. Transceiver
Here it is, the FMer's dream, a fully synthesized transce iver that'll cover the entire two
meter band, PLUS a bui lt-in scanning receiver that'll locate any repeater frequency in

you r area that's in use.

And get a load of these other features that make the " Oream Mach ine" the ulti mate rig:

• Operat es on FM, A M or Modulated CW

• Built -in DC and AC power supp lies
• Frequency Range of 143.5 to 148.5 MHz in 5 KHz increments
• Au tosca n in 5 KHz steps across entire band, with adjustable speed and frequency lim its.
• Sy nthesizer flexibility that offers choice of 600 KHz up or down, 1 Meg up or down, simplex,

frequency spl it, or any nonstandard split (p rogram mable) all from a single funct ion switch.

• Receiver Sensi t iv i ty of 0.35 My for 12 db SINAD on FM

• Dual power output of 20 watts or 5 watts across en ti re band
• Adjacen t channel rejection 130 KHz) 100 db m inimum
• Image spurious and intermodulati on t El A) 80 db m in imum

• 10 pole. 13 KHz crystal f il ter
• Rece iver Supe rhet. single conversion

• Frequency stability of 0.0005%
• Bu ilt-in tone burst and Pl encoders and d ecoders
• Buitt-in touch tone pad
• Full LEO Digital readou t
• Bu ilt-in S Meter also serves as VSWR bridge. power output m eter, battery ind ica to r. deviation

ind ica to r a nd discriminator meter .

• Audio output 4 watts @ 10% THO
• Speaker built-In to left side of cabinet for maximum mobile recept ion
• Headphone jack for noise-free mobile operation
• I ndependent selectable priority channel
• Built-in Auto CO
• Temperature range from _ 20 0 to 1700 Fahrenheit
• Size: 4 " H x 8" W x 10" 0 Weight: 10 pounds
• One m ill ion channels (1000 Rec. x 1000 Trans.)

The EBC-144 "D REA M M A C H IN E "

$1495.00
A $ 150 de posit will insure
ea rly delivery and guarantee

pnce

A M A TEU R PR OD U C TS DI VI SI O N

15-RR River Street
New Rochelle,N.Y. 10801
(9 14 ) 235-9400
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14.

15.

16.

guy come through the repeater.
"(W2JUP) [insert your coil) listening
direct."
"(W2JU P) or listening simplex"
The co nverse of the preceding signal.
Indicates that you will jus t not
answer any station that ca1ls you
via the repeater. You want to do it
your own way at all times.
"I'm just leaving tire QTH."

o r
" /'m going to the QTH."
This signal is perfect for indoctrinat­
ing the new amteur who has just
graduated directly from his year of
peni tence on the Novice bands with
c.w. It shows him that the same
familiar " Q" signals that he heard
and misused on c.w, can be just as
nicely misused on f.m. phone with­
out a second thought. The use of this
part icular signal in this manner will
blow the minds of any foolish stu­
dents of philosophy and logic who
might bother to look up the old
meaning of "QTH:' The fact that
the above-mentioned act is literally
impossible adds new spice to the old
radio game.
"QR Z nine lour?" (or an)' other tre­
quency you choose)

T his signal is modem. It is most
pro perly transmitted after a m ini­
mum five minute silent period on
the channel. Be absolutely certa in
that your call sign has not appeared
on the channel! The fact that no one
has been caIling you ad ds zest to the
game and is worth extra points, Let's
face it! "CQ·t went out with the
quenched gap! Besides which, send­
mg out calls for Generals may get
you classified with the mil ita rists and
who needs that?

17 . " I'm at the home QTH : '
Similar to Signal 15. Be sure that
you know that your pad is located
at 43 · 36' 15· North, 72 ·04'26· West!

Reader Mail
I would like to thank the fo llowing brave

sou ls for the letters they have sent me. and I
promise firmly to ignore their requests for me
to get out of town. . . .

W4L G. K6 UYV. W 81HJ, K4LYE.
WA2HVK / 6. W4RKE. W5CD. WgSDZ, K6SF,
WO RJZ . WB 9JHS. WA 7YEO. W B9JKZ .
WA2BNS and a variety of others who make
up this cast o f thousands th at we call Amateur
Radio . 73's, Norm, W2J UP

SUBSCRIBE TODAY
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z,p__

ALE I!!

CIty a nd S1IIIe _

Address __

UMMER

DIRECT

E rn;: lo wd IS $ __ 0 C he'ck 0 Money O rdeo"

o MaSle'r Charge' O Ban k AmftlCil,d
:: M / C Ime,bank ::

Card Ell p <r lll lOn D llt e
Ellt, . Xl.ls _

To : Wilson Electronics
P.O. Boll 794
He nd er son , NevadoJ 89015
17021 451·5791

ShiP me 140 2 SM Special Sum mer Package
Plu s 0 SM l 0 141 0A 0 BCl

Nllme _

ALL FOR JUST

All or ders wI ll be shIpped AI' M.,I WIlhon 24 hours ..t te' rece Ip t 0'
order l e llc lud ong week endsl . En close add,tlon..1$3.00 'Of" pr"epald

Air Ma ll sh Ip pIng. Ne.....d .. ,~.denu add 5oiI1~ tall .

Sate e n ds Octobe, 3 1, 1974

• 6 Channel Operatio n, Individual Tr immers On A ll T X and TR
Xtal s . A ll Xta ls P lug In .

• S Meter Batt ery Indicator .
• 10.7 IF and 455 KC I F Cera mic F ilter .
• .3 Microvo lt Sensi t iv i ty For 20d B QT .
• 2.3 Watts Min imum O utput.
• Microswitch M ike Bu tto n.
• Size 8-718 x 1·7/8 x 2-7 /8 Inches.
• Weight 1 lb . 4 counces, Less Battery .
• Current Drain A x 14MA T X 380 MA .

ACCESSORIE S:
SM I Speaker Mike 524 .0 0
BCI Battery Charger $29 .95
1410A Amplifi er Mobile Mount 599 .00

WILSON 1402SM HAND HELD
2.3 WATT FM TRANSCEIVER

* Rubber Flex Antenna
* Complete Set NiCad Batteries

*Leather Case
* Three Sets of Crysta ls

16176, 34/94, 94/94, Other Available at $8.00 Pr.

PECIAL

58 • CO • September, 1974



USA-CA HONOR ROLL

Earl H, Harrison, K9UTI
(A ll COl/IIties # 114, 1-10-74)

As Earl says: "County Hunting for me
sta rted in earnest in 1963. when , asked to
ride a long with W5J UG /M , from Texas to
South Ca ro lina.

"A bunch of us, K9EAB, WA9DCQ, K8CIR,
K8KO M, W\IMCX, K8VZW, W5EHY, W8CXS,
VE3C BY, K81WI, W2QH H, WA5AEB,
W4EVO, W 7KO I, _ W8 UM R, WIIJWD,
WIIGYM , W8WT a nd K81QB (hope my
memory isn't bad ) had weekly (Sunday) get.
togethers on 80 meters, trying to snag a County
the hard way. It was soon decided to set up a
40 met er ne t- afte r getting over 40 Counties
from W 5J UG /M .

"\Vell, m y family a nd I we re frying. to get a
business sta rred and they were not ge ttmg much
out o f me , due to lime spent County Hunt ing.

" In 1965 m y rig broke down . a nd business
'lu re required mo re o f my time, so I got away
from Cou nty Hunting for a few yea rs. but no t
unt il I had racked up over 2000 Counties.

" Whe n my lime was a bit more plent iful , I
go t back to County Hunting and found a 20
meter ne t going strong. and some of the old
gang were still a t it, so it was not difficult get­
ting back 10 the chase.

"For challenge, CQ's USA-CA has to be the
greates t - too tough for some but for the
patient, dogged kind who just don't know it
can't be done - it's something else.

"It's a lways a pleasure to give out a needed
County, just as much as to get one you need.
G uess th at he lp ing each other a tti tude that kept
this group, where ever you find them, a parr ic-

ular breed that is a pleasure to be associated
with!

"I've made many lasting friends in the
County Hunters ove r th e years . It's been
nothing bu t honest to goodness pleasure fo r me
- a bit nerve racking on my family - but
when the last Co unty was confirmed - they
were pleased .

"Now a lillie abou t myself - I sta rred out in
192 9 playing a nd singing in Jazz Bands _
ended up in Cuete, pla ying at a ll the hotels a nd
radio sta tions with many different bands. Mar­
ried in 1940 and migra ted back to Metropol is
in 1945, where I had gone to school and got
into the food business. Built a ne w restaurant
about 7 years ago , serv ing charcoal steaks and
etc . . . \Ve have 7 child ren - 4 girls a nd 3
boys. All married except the fi rst a nd last.

"Oh yes, Bill Smith, W7GHT gave me my
last County, Custer , Idaho. Bud, W7SVY was
going to get it for me. when he had tha t terr ible
accident, but Hill had overheard m y need and
ca me through. T hat's what 1 mean, a lways some
one helping you. But my thanks to a ll those
good Gals a nd Guys who have d riven those
many extra miles fo r all o f us, plus those won­
derful Net Controls!

" Having had to retire aft er a heart a ttack in
Octo ber '72, I'll never be a ble to repay all the
debts l owe by giving out needed Counties _
but whe n I feel well enough . I'll try my
darndest

Thanks to you all for making amateur radio
just a bit more In/n esting."

Earl Harrison, K9UTI.

Awards Issued
Howie Bromberg, K 1VSJ added USA-CA­

2000, All 14, All S.S.B. to his collect ion, a nd
brought his endorsement of USA-CA-500
th rough USA-CA- 1500 to include All Mo bile
To ~I ob ile .

Tom Ha rrell , K4TSJ was issued USA-CA­
2000, Mixed : USA-CA-1500, All S.S:B., All
Mobiles; and 1000 & 500 endorsed All S.s.B"
All Mobiles, All 14.

Frank Mc.l annet, K7LQI obtained USA-CA­
500, 1000 a nd 1500 .

Paul Bugen, WA3TUC won USA-CA-1500,
All S.S.B.; 1000 and 500 endo rsed All S.S.B..
A ll 14, All Mobiles,

A ngelo Mendes, C R4BS OVhat a signal­
W OW) was issued the first USA-CA 10 C R4

500
CR4liS 998
K7L QI 999
WA3TUC ..1000
JAIJ KG ....1001
\\'AIQB H ..1002
KtTSJ 1 00~

Month" for September is :

2000
Kt VSJ ....•.....203
K4TSJ 20 I

1500
K7LQ I 2.. 6
WA3TUC •.•.247
KtTSJ 248

1000
K7 1.QI .....•....330
WA 3T UC .•....33 1
K4TSJ ....•.....332

T li E "Sto ry of the

BY E D HOPPER, '

THE

PROGRAM
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Editor's Notes
A nice note from Earl, WA3D~1 H to say

that he received Leopon Award #000388, # ] to
U.S.A . and it is very colorful and beautiful .
Data on this Award was on pages 64 and 65
of February '74 CQ, although it is obvious that
the title under it and the Award next to it, were
mixed.

Here is the latest and correct data on the
County Hunter Nels: 5 .S.B.: daily usually start­
ing about 1400 GMT on 14336 and until the
band fold s - then look on 7237 or 3943 , Also
7237 is o ften used for close in QSOs when 14
skip no good. Most s.s.b. County Hunters will
answer calls by c.w. County Hunters,
C,W.: Saturday 14070 at 1400 and 2000 GMT.

Sunday 7055 at 1430 GMT.
wednesday 7055 at 2300 GMT.
During Fall /Winler/early spring months:

Monday 2400 GMT on 3574.
I am sure you all had a wonderful lime at

KC '74 and at Micro-Mini Convention July 13.
1974 at Valley Forge, PA., let me have the
details.

Sorry, again ran out of space. How was your
month? 73, Ed., W2GT.

for working stations in San Joaquin County,
California. A contact with a member station
outside the county will count (WA6CPP,
K6HXY and WA6MGG are the three stations
for which this exception applies). California sta­
tions work 10, the rest of the U.S. wor~ 5,
and the rest of the world work 3 stanons,
No date /time/QTH restrictions.

The award is issued in three ways: Basic
award, no seal, any band and mode mixed; en­
dorsement and red seal for all one band or all
one mode; endorsement and gold seal for all
one band-one mode.

There is no charge for the award; stations
should supply s.a.s.e, o r IRC for return of tbe
ce rtifica te.

No QSLs are required; send log data to
WA6CPP. Award Manager, Box # 10, Wallace,
Califo rnia 95254.

The club station W6SF is active in most
co ntests and is activated several times a month.

125 awards have been made 10 18 stales, 15
countries: there are 2 continents waiting for a
first qualification-South America and Asia.
YL-DXCC Award: Sponsored by the Canadian
Ladies Amaleur Radio Association and issued
for working YLs in 100 different countries.
Send complete log data and $1.00 to: Certi­
ficate Custodian: Cathy H rischenko , VE3GJ H,
30 Lisburn Crescent, Willowdale, Ontario M2J
2Z5, Canada . No, QSLs necessa ry - use ap­
proved countries list. Seals fo r additional 20,
send complete log data and s .a .s.e. A lso see
data in CONTEST CALENOAR by Fra nk, WI WY
of A nnual Clara Day Contest by C LA RA, 1800
GMT 14 Sept. to 1800 GMT 15 Sept.

,
••

----

.".

\j C

Port of Stockton Award.

Clara Yl.C'XCC Award.

.-
-

TUB STOCKTO AMATEUR. tiDIO CLU!I
-"-

Port Or Stockton fllDard

. .....""-*' --- .. ""'"-~ :::.:;::-• ' .._ _""' QIIl ~..J ...-_

and it was endorsed All 2 X S.S.B.
Teruharu (t'Tel") Hosogai , JAIJKG got

USA·CA·500, All A· I., #9 to Japan and #10
to Asia.

Robert A. Howell, WAIQBH (exW N8ZZD ,
WA8ZZD, WA30NZ, ZFIAH ) claimed USA·
CA·500, endorsed All A-I.

Awards

worked All w ashlngton Counties: The Amateur
Radio Association of Bremerton. Washington
sponsor this WAWC Award for working all 39
Counties after Janua ry I , 1973. Send $1.00 and
log data signed by applicant and two other
licen sed operators or applicant and the Secretary
of his Radio Club to: John Ca they, W7DAZ,
1433 Howa rd Ave. , Port Orchard, Washington
98366.
Port of Stockton Award: The Stockton Ama­
teur Radio Club has reactivated the Port of
Stockton Award with slight revisions in the
qualifying rules. There is now no charge for
the certificate, but only one certificate will be
given to a station, although endorsements will
be made to the certificate. The rules are more­
or-less standard ones: The award is issued

C H 1lI N l nI l ,," ,. 'A l ru
nit So"QC I 11 0 '

Yl- 'I:~c
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ANNOUNCES
I
I

SUBSCRIPTION
RATES

The recent increases in the prices of paper. postage and printing are forcing us to raise
CO's subscription prices. We regret the need to follow all other amateur magazine pub­
lishers in raising prices, but we must do so if we are to continue to provide the high
quality reading CO readers have come to expect.

Effective Sept. I, 1974, CO's domestic subscription rates will be :

$7.50 for one year
$13.00 for two years
$ 17.00 for three years

Overseas rates will be as follows :

sa.50 for one year
$15.00 for two years
$19.00 for three years

As a courtesy to present subscribers, we will honor long term reduced rate subscrip­
tions during the next six weeks only, as follows:

3 years .... $14.00
4 years.... 18.50
5 years.... 23.00
10 years... 43.00
15 years 63.00
LIFE 100.00

These rates good only through Sept. 15, 1974. Orders received atter Aug. 10 using old­
er, reduced rate order forms will be pro-rated to reflect the new rates. Reduced rate
long term subs are non cancellable.

r-------------,
I CO MAGAZINE . I
I

14 V d A D Please send Info on new CO books.
an arveoter venue

Port Washington, N.Y. 11050

l
Enter my 0 new 0 renewal subscrtption to CO fo, -- - - - - vears Enclosed Is I

o check _ . Start new sub. with the _

issue if possible. IAllow six weeks for processing of new subscript ion J

Name Call I
Address _

------------
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BY H ER BERT S. BRIER,* W9EGQ

Capa citor Fundamenta ls
Assume a simple capacitor constructed of two

metallic plates separated by a layer of insulation
(called the dielectric) with a voltmeter connected
across the plates and also a battery. a 3-position
switch, an ammeter. and a resisto r connected in
ser ies across them (fig. 1) . When the battery is
switc hed into the circui t, the ammete r will im­
mediate ly nip up and gradually rail back to zero.
At the same time, after a momentary hesitat ion
at zero volts, the voltage across the capacitor will

" 385 Johnson St., Gary, Indiana 46402.

-.

L

Members of the Ccbrillo High School Ama teu r
Ra d io Club, W6GK, one of the nation's la rge st
and active high school radio clubs, rea lly hove
it made! Its Novice course is port of the school's
regular curriculum. Dick Di'ddel , W6 ZSI, Elec­
tronics Instr uctor, is briefing some of the students
a nd club membe rs on the opera tion of the club' s
Homma rl und receiver. Beside s the Novice course,
the schoo l offers several other e lectro nics courses.

See text for more info rmation.
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gradually increase to the battery voltage. At th is
point, the battery can be removed from the cir­
cuit: a nd, if losses a re low, the capacito r will re­
main charged inde fi n itely. Later, when the re­
sisto r is switched across the ca paci to r. the am­
mete r will deflect in the o pposite direct ion, indi­
ca ting that energy is now flowing out of the ca­
pacitor. T his fact is verified by the drop in ca­
pacitor voltage as its stored energy is consumed
as heat in the resistor.

The [undamen tul characteristic of a capacitor
is its ability to (I('Ccpt electrical energ...· and re­
lease it at a later time.

Theory
The su rfaces of the ca paci tor pla tes contain

hu ge quantities of electrons that are not too firm­
ly bound to their atoms. Consequently. the posi­
tive battery terminal gobbles lip electrons from
the plate it is connected to. result ing in it having
a net positive charge . Simultaneously. the nega­
tive battery te rminal cra ms nn equa l number of
elec tro ns o n the o ther plate , giving it a negative
cha rge. This process continues until the voltage
across the plates eq uals the battery voltage .

The unit of ca paci ta nce is the farad . By defini ­
lion. a flow of a cotoum b (one ampere in one
-econd ) into a 1 fa rad capaci to r will charge it to
one volt . Rut an air-insulated. I farad capaci to r
will have a plate area of over 36 squa re feet!
Fo rtunat ely, practical va lues in elcctonic ci rcui ts
range from approxi mat ely one p ico farad (pf) in
some r.f. applica tio ns to seve ra l t housand m icro
farads (mf) in low-freque ncy audio and po wer­
supply a pplications.

Capacitance depends o n the area of the faci ng
plates. which ure usually arranged in two inter­
leaved stacks with alterna te plates connected
together : the spacing between the plates: and the
ty pe of insulat io n between them . Very a pproxi­
matel y, two. I" squa re plates sepa ra ted by a bout
an eigh th of inch of a ir has a capacita nce o f
around to pf. But, slipping a piece of so lid in­
sula ting materia l o f the same thickness between
the plates will multiply the capaci tance by the
dielectric com tm ll of the material. Air has a di ­
electric consta nt of I ; waxed paper. 2.5 to 3;

r-r-
Power

I-
Cececrto r

source ( 1C )Ammeter

/r.-\' ReSIstor , -SWi tc h 0
\.\. ~

,.- -

r.-\' Met.1I 1C plates

Voll meter \.
seoereted bv
.Ir or o ther
Insula t IOn

Fig . l -Funda me nta l circ uit to illustrate how the
capacitance, that exists between a ny cond ucto rs
se pa ra ted by an insula tor, reacts in a n e lectronic

circuit.



Fig . 2- Current (I) a nd voltage (EJ re lationships
in a n ideal ca paci tor.

to be off the air for weeks between licenses. The
FCC examiner informed he r, however: she had
passed her General class test befo re her Novice
license had expired; therefore, she could co ntinue
to opera te as a Novice, even after the Novice
license expired. But she could not venture o ut of
the Novice bands until she had the G eneral class
license in her possession. Presumably, the same
rule applies to a ll Novices who pass their G enera l
o r Advanced class exams sho rt ly before their
Novice licenses expire.

New National High School Radio Net
Although not str ictly a Novice activi ty, the

Cabrillo High School Amateur Rad io Club, W6·
G K. is sponsoring a natio nal High School Radio
Net every Thursday a t 3 :00 P. M ., EST, 12 noon,
PST , o n 14,322 kHz. Regular operation will sta rt
September 12 and continue unt il June. All HS
radio stations are invited to join . By the way, the
new Junior Co llege Amateur Radio Net operates
on 14.317 kHz, a lso on Thursdays. write to the
Cabrillo High School Amateur Radio Club. 4350
Constella tion Road, Lompoc, Calif. 93436, fo r
more information o n the nets and see the picture
on these pages for some reasons why it is one of
the nat ion's most active and popular high-school
radio clubs.

C B beats Amateur Radio! Last year. the FCC
reports th at o f 4,000 cases of interference to
" home entertainment equipment," 3600 were the
fault of CB equipment . and 400 were the fault
of amateur equipment.

Novice Shack Photo Contest
To encourage readers to send us better

photographs of themsel ves and their amateur
sta tions, we will award a one-year subscrip­
tion to CQ to the sender of best photograph
we publish in the Novice Shack each month.
Rules are simple. Send a sharp, well-focused
photo of yourself and amateu r sta tion and
so me details about your equipment, antennas,
sta tes and countries wo rked, and what you
pa rt icularl y like about amateur radio to
Novice Shack Photo Contest , 385 Johnson St. ,
G ary. Ind. 46402, and we will do the rest.
Even if you do not win a subscription, other
suitable pictures will be published. as space
permits. Black and white pictures a re pre­
ferable. bu t sharp cotor pictu res a re also
usable. \ViII you be the fi rst winne r?

Novice News
Dr. David C. Chalfin. WII4WH E, Box 91,

Kumba, United Republic of Cameroon, Africa,
had his application fo r a Ca meroon (TJ) license
turned down ; so he plans to do a 10t of SWL'ing
on his Heathkit HW-16 before he returns to the
USA in 1975. Dave got his Novice license in
August , 1971, and he has never got ove r the thrill

"",,,
...., ,,,

Capacitors And Alternating Current
Assume the batte ry of tig. I is rep laced by an

a.c, generator and the resistor R is sho rted out.
Referring (0 fig. 2, as the gene rator voltage in­
creases from zero at the start of the cycle , maxi­
mum current sta rts to flow into the capacitor.
But. as the capacitor becomes charged, it accepts
less and less cu rrent from the generator. At the
end of a quarter cycle (90°) , the gene rator volt­
age is maximum and cannot force any more cur­
rent into the capacitor. On the contrary. as (he
voltage star ts decreasing as the cycle continues,
the capacitor reacts by spilling current back into
the gene rato r; until , at th e end of a half cycle
(180"), the genera tor voltage is again zero . As
the cycle continues and the generator voltage
starts increasing in the negative direction at the
sta rt of the second half cycle, the vo ltage and
current curves become mirror images of th e pre­
ceding half cycle.

Thus, a lternating cur rent effectively flows
through a capaci tor. but there is opposit ion to
the process called Capacitive R eactance, which
is calculated from the equation : X~ = 2'77FC,
where X ~ is the capacitive reactance in ohms.
':': = 3.14. P = frequen cy in Hz. and C =
capacitance in farads, or F = frequen cy in mHz
and C = capacitance in mf.

(To be co nt inued )

Operating On An Expired License
When Marilyn Harman, WN 8N PR, 3616

Ken dall Ave., Cincinnati , Ohio, passed her G en­
eral class examination a t the quarte rly examina­
tion in Cincinna ti. Oh io, a few days before her
Novice license was due to expire and expected

mica, 4 to 9; and some rutile ceramics have di­
electric constants up to 100. Obviously, solid­
dielect ric capacitors can be made more compact
than air-dielectric units. But they also have
higher tosses and are usually not as sta ble. For
these reasons, air-die lectric capacitors (often
variable ) are preferred in critical, tuned r.f . ci r­
cuits of our receivers and transmitters, and the
least-expensive. compact, so lid-d ielec tric capaci­
tors th at will do the job a re chosen for othe r
circuits.

e,
E ' Time" ,,

'~ /
.... _"

I
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of working WN's and hearing them say, "U R
mi first Tenn." and his goal is to work 1000
WN·s. We hope the Cameroon government re­
lents and permits Dave to achieve his goal as a
'TJ :' ... "Cop's Column" in Jul y CQ told of
several ovices and ex-Novices getting on 7133
kHz daily at 6 :30 A.M. , local time, to talk about
something more than name, QTH, and RST. You
are invited to join by calling or answering "CQ
NEWS:' The time and frequency are flexible .
and the frequency will probably change 10 3733
kHz as the fall season develops , . . Chuck
Hetzer, WN9LYV, 1713 Portage Ct., Indian­
apolis, Ind. 46227, has an identity problem. He
worked either SK7BBL or VA7BBL in a short
contest-style QSO-just a report , no name or lo­
cation-on 15 meters in May and asks "What
country did I work. and how do I exchange QSL
cards?" The prefix SK is assigned to mili tary club
sta tions in Sweden; and the prefi x V A may be
signed by Canadian amateurs this year in place
of the regular Canadian prefix VEin commem­
oration of the 1DOth anniversary of the Royal
Canadian Mounted Police. Because of the three
letters after the number. we suggest sending the
QSL card to VE7BIlL.

Bill Homer, \\'N4D\VB/8, operating from a
10th floor dormitory at Ohio State University,
worked 45 states from September (Q April with
a transmitter output of 2.5 watts. He used a
variety of random-length , end-fed antennas slop­
ing down fro m the feed point, which was 11 0
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feet high. Bob admits that the height was an ad­
vantage, but the antenna was shielded by o ther
buildings, making it difficult to work stat ions to
the east on the higher frequencies; fortunately.
however. results (Q the east were fairly good on
80 meters. As a result, he missed only Maine and
Vermont in that direction. Before going to Ohio,
last fall, WN4DWil worked 45 states in three
months of concentrated operating fro m Te n­
nessee. Bill gives the back of his hand to the few
higher-class operators who seem to resent
Novices. but he tips his hat to many non-Novices
who gave him new sta tes and fine ragchews. They
are the ones who sharpened his operating prac­
tices and increased his code speed to the point
that he was going up for his advanced license.

Again we remind you that the Novice Shack
is you r column. We particularly invite your re­
action to the technical discussions, such as the
one on capac itance this month. Because of space
limitations, they are difficu lt to write with ac­
curacy and clarity. Also, they reduce the space
available for general Novice operating news,
equipment reviews, etc. Which do you prefer?
If you vote for more news. you can reinforce
your vote by sending us some news about your­
self and station. Which is your favori te band?
How many states and cou ntries have you
worked? What is your pet peeve? Send a clear
photograph of you operating your station. And
if a buddy is 100 bashful to tell the world about
himself. become his publicity man . •



Contest
Calendar

BY FRANK ANZALONE .* WIWY

Ca lenda r of Eve nts
· Scpt. 1 Ohio QSO Party
Sept 1 RlTY ART Contest
Sept. 2 Labor Day Zip-Code Contest
Sept. 7·8 ARRL VHF QSO Party

· Scpt. 7·9 Fou r Land QSO Party
· Sept. 14·15 Europen Phone Contest
"Sept. t 4-1 5 Scandinavian C. \V. Contest
· Sept. 14-15 Annual Clara Day Party
"Sept. 14-1 6 Maryland/ DC QSO Party
· Sept. 14-16 Wash. State QSO Party

Sept. 14·16 Pennsylvania QSO Party
· Scpt. 18·20 YLRL "Howdy Days" Party
"Sept. 21 -22 Scandinavian Phone Contest

Sept. 21-23 VE/W Contest
Sept. 28·29 Delta QSO Party
Oct. 5-6 VK I ZLlOceania Phone
Oct. 5-6 California QSO Party
Oct. 5-6 Missouri QSO Party
Oct. 5·7 W.E. Phone / CW QSO Party
Oct. 12-13 VK/ZLlOceania C.W.
Oct. 12·1 3 RSG B 2 1/28 mH z Phone
Oct. 16-1 7 YLRL Anniv. C.W. Party
Oct. 19·20 RSGB 7 mHz C.W. Contest
Oct. 19 ·20 WADM C.W. Contest
Oct. 19·20 Boy Scouts Jamboree
Oct. 19·21 Manitoba QSO Party
Oct. 26·27 CQ WW OX Phone Co nlest
Nov. 1-4 CHC / FHC/ HT H Party
Nov. 2-3 A RRL C.W. Sweepstakes
Nov. 2-3 RSG B 7 mHz Phone
Nov. 7-8 YLRL Anniv. Phone Party
Nov. 9-10 North Carolina QSO Party
Nov. 9-10 Rocky Mountain QSO Party
Nov. 10 Czechoslovakia Contest
Nov. 16-17 ARRL Phone Sweepstakes
Nov. 23-24 CQ WW OX C.W. Contest

"Co vered in last month's Calendar

Labor Day Zip.Code Contest
Starts: 0000 GMT Monday, September 2
Ends: 2359 GMT Monday. September 2

T his is a new one organized by the South
Eastern Virginia Wireless Assoc.

T he same stat ion may be worked on each
band and mode. Phone and c.w. are separate
contests. Chec k. sheets a re required for entries
with more than 100 contacts.

Exchanges RS(T), Zip Code on add ress of
station license, and state, province o r country.
(OX stations send 00025)

ScorinJ:: Based on the tota l of the sum of the

· 14 Sherwood Road, Stamford, Conn. 06905.

last two digits in the Zip Code worked. ie:
2351 8 is wo rth 18 points. (A very unique sys­
tem, should make some stations very popular.)

Frequencies: C.W.- 60 kHz up from each
band edge. Phone- 3900, 7260, 14280, 21360,
28550. Novice- 37lO, 7110, 21 110, 28 110.

Awards: None mentioned but I am sure top
scores will be rewarded. Include a large s.a.s.e.
for copy of results

Mailing deadline Oct. 1st to South Eastern
Virginia \Vireless Assoc. P.O. Box 144 11, Nor­
fo lk, Va. 2351 8.

Rny ART Contest
Sta rts : 0000 GMT Sunday, September 1
Ends: 2400 GMT Thursday, October 31

This is not only a new contest but also in­
volves a new technique of RTIY transmission
which is being used by many keyboard opera­
tors.

Entries will be judged on the originality in
the selection of subject matter, technique and
appearance.

Suggest that you write to Don Royer, WA6­
PIR, 16387 Mandalay Drive, Encino, Calif.
91316 for more details.

Pennsylvan ia QSO Pa rty
Starts: 2300 GMT Saturday, September 14
Ends : 0200 GMT Monday, September 16

This is the 17th annua l party sponsored by
the Nittany A RC. The same station may be
worked on each band and mode for QSO points.

Excha nges QSO no., RS(T) and QTH. Coun­
ty for Penn. stations, ARRL section for ot hers.

Scorinl:: Fo r Penn. 3 poi nts for ou t-o f-state
contacts, I point if with othe r Penn. stations.
Multiply total by num ber of different A RRL
sections worked . Others: 1 poi nt per QSO multi­
plied by Penn. countries worked. (max. of 67 ).

Frequencies: Look for c.w. activity on odd
G~fT hours 72.5 kHz from low end of each
c.w, band . Phone on even hours 20 kHz from
top of each phone band.

Awards: Section awards to high sco rers and
Activity certificates for working A RRL sections,
Penn. counties and the NA RC Award. \Vrite
the NARC for details.

Mail ing deadline Oct. 15th to; Nittany ARC,
P.O. Box 60, State College, Penn. 16801.

VE /W Contest
Sta rts: 2300 GMT Saturday, September 21
Ends: 0200 GMT Monday. September 23

The VE/VO's will be working the WI K's in
the "General" portion of the US bands in th is
one. Phone and c.w. are considered separate
contests and must be logged and sco red separ­
ately. There are two classes, single and multi­
operator.

Only a tota l of 20 hours operating time may
be used in the above period. On and off times



must be indicated in the log, the m ini mum off
period is 15 minutes.

Exchange: QSO no ., RS(T ) and QTH. AR RL
section lor the W I K's, geograph ica l areas lor
the VE/VO·s. ( P rov inces plus Newfld., Lab.•
Yukon a nd N .W.T . T o tal 01 13 )

Scoring: Each completed QSO 2 points.
\VI K's use su m of V E a reas from each band
lo r their mu lt ipl ier. (max. o f 13 each band)
VE/VO's use ARRL sections each band .

Awards: Certificates to the top scoring sta­
tions, both phone and c.w.. in each section.
( min. of 25 QSO's ) Awards to multi -operator
stations will be issued if there are at least 3
entries per section. And two Trophies, o ne to
the Top Canadian, a nd Top U .S. station .

Su m ma ry and check sheets a re a must, as is
a sig ned declaration th at all rules and regu la­
tions have been observed. (S ame available by
sending s.a .s.e. p lus IRC to address below) . A
dupe check sheet is required for logs with 200
or mo re contacts.

Red uctio n o f claimed score by 2% or more
because of dupl icate contacts and e tc . may re­
sult in disquali fication.

Mailing dead line for logs is Octobe r 31st to :
V E/W Contest Committee. VE2 IZ. P.O . Hex
220 6, Dorval Stat ion, Quebec H9S 3K9. C an­
ada .

Delta QSO Party

Sta rts : 200n GMT Saturda y, September 28
Ends: 0200 G M T M onday. September 30

T his is th e 5th annual QSO party sponso red
by th e De lt a D ivisio n o f the AR RL. Delt a sta­
tions (A rk.. La.. Mi ss., Tenn.) wo rk sta t ions
both in and o utside th eir bo undries, othe rs o nly
Delta sta tions . T he sa me sta tion may be worked
o n each ba nd a nd mode, port able and mo bile
each county cha nge.

Evch unaee QSO no .. RS(T ) and QTH . County
a nd sta te for Delta , ARR L section for othe rs.

Sco rinJ:: Fo r Delt a , QSO's t imes ARRL sec­
tions worked. (max of 74 ) Others. QSO's times
Delta counties worked . (max . of 3 16) DX sta­
tions ma y he worked but for QSO points only.

Frenucncice C.W . - 3550. 7050. 14050.
21050 . ~8050_ Pho ne - 3990, 7290, 14290.
213 90 . ~8590_ Novice - 3775. 7175, 21125.
~8 125 .

Certificate Awards.
A . Achievement: A ll stations co ntac ting 5 or

m ore stations in each of the 4 D el ta states.
B. Della: To the 3 highest scoring stations in

each of the 4 slates. (4th and 5th if warranted)
C . Others: To the highest scoring sta tion in
each A R R L section and country. (2nd and 3rd
if warranted )

D. Plaques: Top scorer, in and outside the
Del ta divsion. and the Top sco ring portable and
mobile D elt a stations.

Mail ing deadl ine October 2 1st to: M alcolm
P. Keo wn . \V5R UB, 2 13 Moonmist, Vicksburg,
7\1 iss. 39 180 .
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VK /ZL/Ocean ia DX Contest

Phone: O ct. 5-6 C.W .: Oct. 12-1 3
Starts: 10 00 GMT Saturday

Ends: 1000 GM T Su nday
Stations in the re st o f the world wi ll con­

cent rate o n Oceania, with the emphasis o n
VK / ZL.

Ru les apply 10 stations other than VK /ZL.
Exchange: RS(T ), plus a progressive QSO no.

sta rt ing with 001.
Scorinlo:: Ocean ia SIIII;OIU : 2 points for V K/ZL

contacts, I point with rest of world .
Outside OC£'cl1I itl: 2 points for VK /ZL con­

tacts, I point for Oceania contacts.
F ina l Score: Total QSO points multiplied by

sum total of VK /ZL call areas worked on all
bands. Single band logs are also acceptable.

Lo lo:s: Da te / t ime in GMT, station worked,
number senr/rec'd. band and QSO points. Un­
derline each new V K/ZL call a rea worked on
each band. use separate lo g shee t for each
band.

A summary sheet showing the scoring, your
name and address in BLOCK LE1TE RS and a
signed declaration that ru les and regulations
have been observed is a lso requested .

Awards: Attractive colored pictorial certifi­
cates to th e top allband score r, both P ho ne and
C.W., in each cou ntry and call a reas of W/ K,
JA and USSR . Sing le band awa rds if re tu rns
warra nt.

T he re is a lso a s.w.l . sec tion . O n ly VK /ZL
sta tions a re to be logged . Incl ude ca ll o f statio n
being worked a nd seria l number sent. .

Lo gs m ust be in the ha nds o f the committee
no late r than Jan . 25. 1975. They m a y be sen t
to : NZART Contest Man ager, 1' .0 . Bo x 489,
Well ington , N ew Zeal and o r 152 Lytton Ro ad .
Gisbornc, New Ze aland .

Cal iforn ia QSO Party

Two Period s (GMT)

1800 Sat. Oct. 5 to 0600 Sun. Oct. 6
1500 Su n . Oct. 6 to 0 300 M on. Oct. 7

This is the 9th annual QSO party spo nso red
by the North Hills Rad io Club. T he sa me sta­
tion may be worked once per band and mode.
Calif. sta t io ns ma y work each other for QSO
and section credit.

Exehan~c: QSO no ., RS CT j and QT H .
County for Calif.. A R RL sectio n or country
for others.

SCOri llJ:: One point per QSO. Calif. use
A RRL sections and DX countries for their
multiplier. Others use C alif. cou nt ies. ( max. of
58 )

Frequencies: C. W .- 180 5. 3560, 7060. 14060,
21060. 28060. s.s.b.-1815, 3880. 3980. 7280,
14280. ~ 1280 . 2 1380. 28580. Novice- 3735,
71~5. ~ 1 125. 28125 .

A"~trds: Certificates to the top score rs in
each of the 74 ARRL sections and each DX
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EXCLUSIVE 66 FOOT 7S THPU 10 METER DIPOLE

NO TRAPS - NO CO ILS - NO STUBS - NO CAPACITO RS
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Mod, l 7S·1OHD .... S60.00 . 66 f l .75 Thru )0 Mel. rs Model 75·40HD .S40.00 66 Ft 75 Thru 40 Meiers
Mod, 1 75·20HD $50 .00 66 ft .75 Thru 20 Met, r, Mode140·20HD . $33.00 . 35 Ft 40 Thru 20 Mtters

Model SO·40HO , $42.00 .69 ft. . 80·40-15 Meter (CW)

Leavenwort h, Kansas 66048
ORDER DIRECT OR WRITE f OR

f ULL INf ORMATION
300e Sha w n ee OR THRU YOU R f AVO RITE

DISTRIBUTOR

co untry . Additional awa rds where justified .
Include a summary sheet. JIst countr ies. sec­

t ions and DX coun tries worked. Name and ad­
d ress in BLOCK LEITERS and the usua l
signed decla ration.

Mail ing deadline Nov. 1st to : John Minke.
• •

W6KYA . 6230 Rio Bonito Drive , Carmichael,
Calif. 95608 . Include s.a.s.c. fo r results.

Missouri QSO Porty
Starts: 1800 GMT Saturday. October 5
Ends: 2300 GMT Sunday , October 6

Th is is the 11 th annua l party sponsored by
the 51. Louis A.R.C. Special effort will be mad e
to activitate hard to get 1\10. counties.

The sa me station may be worked on each
band and mode. and mobi les from each county
change. Mo . sta tio ns may work other Mo sta­
lions for QSO and state multiplier.

Exchange: QSO no., RS(T ) and QTH .
County for Mo.. state, province o r country for
othe rs.

Scoring: On e point per OSO. xto. mult iply
total by sum of states. provinces and DX coun­
tries wo rked. Others use xto. counties for their
multiplie r. (max. of J 15 ) KH 6 and KL7 cou nt
as slate o nly.

Frequencies: 60 lO 70 kHz up from low end
o f each band. c.w. and phone.

Awards: Certificates to top score rs in each
sta te, province and DX country. the top 10
Missouri entries. and the top Mo. mobile.

Mailing deadline is Dec. 1st to : The St. Louis
A.R.C .. KOLlR . 842 Tuxedo Blvd.. Webste r
Groves. Missour i 63 119. Inclu de s.a .s.e. for
results.

RSGB 21 / 2 B mHz Phone Contest
Starts: 0700 GM T Saturday. October 12

Ends : 1900 GMT Sunda y, October 13
Its the world working the British Isles (G.

GC, G O, GI . GM. G W) on 21 and 28 mH z.
single operator o nly in this one.

Same station may be worked once o n each
band. but cross band OSOs are not pe rmitted .
Use a sepa rate log for each band.

Exchanger The RS report plus a progressive
co ntact number sta rting with 001.

Sco rin ~: Each QSO with a British Isle sta tion
counts 5 po ints. In addition a bonus of 50
points may be claimed for the fi rst contact, on
each ba nd, with each 11.I . prefix. (G 2, G C 3.
G D4, G ~15 and etc. a max. of 36 for each
ba nd. No bonus for G B) There is no mult iplier.
JUSt total OSO and bonus points.

A\\a rds: Cert ificates of merit will be awarded
to continental leaders. U.S. call a reas and
othe rs where returns jus tify. ( A defi nite
improvement over last year) .

There is ul so a s.w.l. sectio n. Only British
Isles stations a re to be logged. and sco ring is
same as above.

Logs should be received no later than Decem­
ber 9th and go to : RSG B HF Contests Co m­
mittee. c/o l\ 1. Harrington . 123 Clensham Lane.
Sutton. Surrey. England .

Editor' s Notes
\Ve take grea t pride in the generous selec­

tion of Trophies awarded in our World \Vide
Contest. See page 34 th is issue fo r the Trophy
awa rds list in this year 's contest annou ncement.

All the \Vo rld awards and those donated by
U.S. ama teurs are adm inistered by myself. All
o thers a re handled by the donors themselves.

Some o f our fello ws have been donating
these Trophies a lmost since the incept ion o f the
contest. If yo u a re one on the luck y winners
a letter of thanks and appreciation wo uld be
in o rder.

Wherever possible we try to make the pre­
sentatio n th rough a persona l representa tive.
Shipping via the usua l channels has proven
very unrel iable to most of the overseas areas,
and unfortunatel y caused long delays.

Some o f you fellow s that do a lot of trav­
eling could offer your services . They usuall y
ro ll out the red ca rpet when you present o ne
of ou r Trophies.

73 fo r now, Frank , \VI\VY

SUBSCRIBE TODAY
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SW'"" 1fI 1I: l. II: C T " O N IC .

305 Airport Road ae.lnlld• . CA i2050I
13 88

SAVE $50

SWAN VH F· ISO 2m amp l ifi~r ( 1"l3- I49 MHI ).
180 PEP or ISOWDC input on CW & FM
With 6 to 10. of drive . Built· in AC s upp ly.
Rei. 5299 NOWONLY 5249

to purchase any ne . S.an equipment

NtJig. ,/0" CO" uU ,/0""

SWAN CREDIT CARD
oJ,

AMATEUR
ELECTRONIC SUPPLY

AMATEUR ELECTRONIC SUPPLY
4828 W. Fond du Lac A. e , Mil waukee , Wi• . 532/6

5 AVE 530
E ~ t~rn al VFO
for IbOX
ReC. 5119 .95
NOW S89.95

_...... ....-

SAVE $70

•

SWAN 160 X IbOm Xcvr , 1,8 to 2 MHz _ I KHz
Readout. Sw itchab l~ p.r - SO. 100, 200 or
.«)() . ..nts PEP Less pwr supply (111XC)
Re i . S469 NOW ONLY 5399

SWAN ""!'1- ISOO In-LIn~ Wa ttme te r
2-30MHz Oto S, SO, SOO & 1000 .atts
Re i . S64.95 NOW ONLY 549 .95

SAVE $15

NOTE 'IIII' "11' .blt to
OUt' tile speCIal pnce
on I IIII' WM· ISOO dut to
a 1" 111' purcllase m.de
.\ Iht old p,"c e

5 11. 95
16 .95

99 .95
159.95
109.95
/ 69.95
189 .95
54.95

3005 80 ·IOm Il0y ~c Tr~niceiYer 5519 .95
300 5 with 55· 165 Filler i n i t~l led 589 .95

I4 A Ihdc COnYerlor for 3005 49 .95
100CX 80-IOm T ransce iyer 599 .95
100CX with 55- 168 Filter ins ta ll ed 669.95
250 C 6m Transu iyer 499 .95

CYGNET 120U linear 299 .95
Mark 11 8G-ltlm l inear 149.95

1I1 XC AC Supply . / s pkr. in eabtnet 124.95
230 XC 23 0'1 AC Suppl, . spkr.. cabinet 134 .95
14- 11 1 12'1 DC 5up pl, . / cable 149 .95
14C 12'1 DC Modu ' e/c~bl e ONLy 84 .95
11 1 X 5 as ic AC 5uppl , - . 11 11'1 cord . 19 .95

5 10X MARS Os ci ll ator · less cryslals 54 .95
508 Fu ll ceverage VFO . . . . . . . . . . 189.95
VX·2 P luC· in VO X .. 44 .95
FP· I PhGrle P~ lch .' 54.95
HTK Hobile Hount lnC Kit . . 9.95
GHTK -Gimbel I, pe

a
",obile miC. kit . 5 .20

5S.J6B Custom Cr, s t~ 1 lim ite Filter 89 .95

600T 80-1 Om T ransmitter . 600." 589 .95
600RC CUSTOM Rec e iyer 545 .95
600RC CUSTOM Rece iyer ISS- 165 , ... 599.95
60 05 Speak er for 600R . . . . . . . 24 .95
6005P Oel uxe 5peak er ( w 'phone pilltch) 69 .95
600Hz CW F ilter ror 600R. 34 .50
AM F ilt er for 600 R . . .. 44 .50

5W AN 444 Oesk MIke 35 .95
SW AN 4G4 Hillnd MIke 24 .95
'111 1"1· 1500 W~t trr e ter 64 .95

50Iid·5 t~t e 80-10", Tr ~nsce i ...er s (1 2 "'01t)
55 · 15 15 . iIIu P E P Input 5599 .95
55· 15 . Ith 55· 163 I nst~lIed 669.95
55-200A 300 wau P E P input 799 .95
S5· 200A ."ilh 55- 168 ins ta lled 869 .95

Mobile Mounl inc Kil S for 55· 15. 200
5SGMT K - Gimbe l t , pe - (under dash)
55MT K Hump-mount kil .. ...

P5· 10 AC Supply for 55-IS ..
P5-20 AC Supply for 55-200 ..
P5-210 220 ...olt AC supp l, .
PS- 220 220 "'011 AC supply.....
55-208 Extern~ 1 VFO "
6 10X cr y s(~ f · con tr o ll ed osci llilltor

50 I i d ·5 1~ te Mono-D~nders ( 12 ...olt)
1'18 -40 40m Xcvr , 75 w PEP input 5299 .95
1'18 -80 80m Xc vr . 75. PEP input 299 .95
MB·4 0A 40", Xc vr. 160." PEP input . . 329.95
M5-80A 80m Xcyr . 160w PEP input . . 329.95

P· 12 15 AC s uppl, for abo... e MS ' s . 49.95
P -20 1S 220 ... AC 5uppl, for MS ' s 59.95
M8 CW CW Mon itor for M5 's 19.95

Mode l 45 80· IOm A ntenn~ 84 .9S
( . ik ·on Connector 7.95
8 MT Bumpe r Hount ... ... 26 .95

FM-2XA 2m FH Tr~nsce i vel' . . . . . . 5259.95
AC Sup ply for above . . .. . . . . 40 .00

FM- 12 10A 2m FM Tr ansce i er 319.95
AC Supply for abeve 40 .00

Cr ystal s ror FM·2XA ~nd 1210A . each 5.00

1"10-4 2m Antenn~ 21.95
TMD Trunk mounl for 1'10·4 . . . . . . . . 9.95
RMD Roof mount for 1'10:4 . . . . . . . . . 5.95

IMPORT ANT! - P lease Be Sure to send all MJlil Orders and Inquirie s
10 our Mi l.~ukee s lor e . whose :addru s is sho.n abo ...e . The fo llo.inC
Branch s tores &Ie set up to hnd le W~lk · in bus ine n on l, .

17929 Eucl id A. e .: C leve t ~nd , Ohio Phone (2 16) 486-1330
62 1 Conwron.eallh A...e . : Or l ~ndo . F lor ida Phone (lOS) 894-3238

68 • co • September, 1974



BY GORDON ELIOT WHITE*

W ITH summer at an end and most of us
ge tting back into our work routine I can an­
tic ipate a flood of letters to this co lumn ask ing
questions on surplus. It must be the time when
a ll we surplus hounds start looking at the jewels
we found at last Spring's hamfests and wonder­
ing what on earth d id we get? Or perhaps its
just the pent-up drive to get back to the shack
after vaca tion. Whatever the reason, over ten
years of wri ting on surplus, the m ail has been
consistently much more heavy in Septem ber
than in any othe r month.

It's not that I don't like co rresponding with
all you loyal readers out th ere, but I want to
make a couple of suggestions that might elimi­
nate some mail th at shou ld be directed else­
where. I don't have a secretary; I have two and
a half jobs a lready, m y wife is the head o f the
PTA and seve ra l o ther organ izations, and I
have at least four time-consuming hobbies, from
antique autos to sailing.

First : I am glad to get quest ions I can an­
swer. I hate to reply " I don 't know," or refer
the inquiry elsewhere, in fact I tend to let un­
answerable letters pile up until I'm too em­
barrassed to ignore them any more-about six
month s later. If you want to know when a
part icular a rt icle o n surplus was published
since \Vo rld War II, I can generally refer you
to the magazin e issue you want. You then have
to get that issue either from the publisher or
from a library. I don't stock back issues. Some
a re re-printed in CQ's anthology book (cat.
102·1 and 102-2 ) and Surplus Handbook (cat.
122 ) , avai lab le from CQ .

I can refer you to man y common schematics
in Su rplus Sch ematics H andbook , which I do
stock here, at $2.50 postpaid.

I can get copies made of severa l hundred
other more or less common surplus schematics,
generally from 1940-1 965 which I have in my
library. I have to search OUI the diagram, often
dismantle the book it's in, and carry it into
Wash ington D.C . and have it comme rcially cop­
ied, so I ask th e nom inal donation of one buck
to cover all th at drudgery and the expense .

I can, if pressed, copy entire manuals, bu t it
costs quite a bit and I have to charge 10C per
page for that service. I'm really not set up for
th at ope rat ion ; It would be cheaper to buy the

* 1502 Stonewall Rd., Alexandria, Va. 223 02

book from a surplus manual deater.
I refer about 50 pe rcent of my mail to a pair

of h ams who dea l in surplus manuals, a nd some
special problems to a couple more. To save
th at relay process, if you need a book, please
try these people fi rst:

Sam Consalvo, 72 18 Roanne Dr., Oxon Hill,
Md. 2002 1

Quaker Electronics, H unlock C reek, Pa.,
18621

Van's Electronics, 302 Passaic Ave., St irling,
N.J . 07980

BVE Electronics, Box 73, Pa ramus. New Jer­
sey 07652

Please send self-addressed stamped envelopes
with a ll inqu ir ies to these people . They can't
affo rd the postage and the time to answer in­
quir ies otherwise.

Only in rare circumstances will I be able to
tell yo u where some surplus ite m may be
bought. Usually I bought it six months be fore
the a rt icle appeared and the original lot is long
gone . The best thing to do is try the people who
advert ise surplus items in CQ; Often they have
a lo t of things they don't list in a single ad ,
and, afte r a ll, the essence of surplusing is the
sea rch, isn't it?

I am not much good at answering questions
about commercial gea r, even ham gear, unless
I have covered it in the column. I do have some
diagrams of antique radios, but I am not stro ng
in that department.

I find it f rustrat ing to answer letters aski ng,
essent ially, " wha t's the best surplus to buy?"
That's far too philosophic a question.

I offer the following letter, sent to an in­
quiring new amateur, as my philosophic ap­
proach to surplus :
Dea r Bill,

As a novice, just gett ing started in ham radio,
surplus does indeed offe r a lot of value for
(usually) little money.

There are a couple of genera l observa tions I
might make : The most easily-used surplus is
that still left ove r the Wo rld War II. Even
though it is at least 30 years old, much of it is
still quite usable, particularly for som eone who
is not pushing th e front iers of electronic knowl­
edge just yet.

On the other hand, there was litt le television
in 1942 and some of the WWII stu ff is notori­
ous for TVI. Much of it is terr ibly heavy and
bulky. All of it is tu be-type, an advantage and
a disadvantage. Much of the best WWII stuff
still around was made for a ircraft and has 24 v
d.c. or 117 volt 400 Hz a.c. power supply re­
quirements. You can always build a 60 Hz
power supply, but keep that in mind.

Usually when surplus is described as in "ex­
cellent condit ion" it is ne ither rusty nor obvi­
ously damaged. Hardly anyone will guara ntee
that it works, part icula rly since much of it will
not wo rk at all without some sort of co nver-
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Sincerely,
",,_ G o rdon W . e

As most fait hful readers re~J~e a
great Iik ing for the Com mand Sets - RAV,
ATA /A RA , SCR-274 -N, AN /A RC.5, AN /
ARN-30. AN / A RC-60, etc. I will ta lk for hours
abou t the ir history and design, and will co rre­
spond at once with anyone who knows them
from the old days, or who knows whe re I might
find the rare 9- 13 .5 mHz RAV receiver f rom
the Co mmand series.

I have a complete library of Teletype manu­
als fro m Model 14 through Model 37, although
my Kleinschmidt refe rences are less complete.
For MIT E informat ion, contact Harry March,
200 Fox Drive, Wincheste r, Va.

I have Signal Corps and BuS /z ips histo rical
references going back to 191 7.

I have a numbe r of military equipment in­
dexes, but my stuff co mes to a halt about 1964.
Anyone who has a cur rent 1974 upda te of M il
Handbook 16/ can get a pretty good swap on
it from me.

$330.00 '
$ 361.00 ·
$271.00·
$ 303.00·
$ 298.00·
$292.00 ·
$294 .00 ·
$307.00'
$297.00 ·
$290.00 '
$352.00 '
$271.00 ·
$3 22.00·

$34 6.00 '
$325.00 '
$340 .00 ·
$31 ,S~ _

$ .00 ·
340.00·

$ 309 .00 ·

SPECIAL AIRFARES
via United Airl ines round trip

to LAS VEGAS, NV
from selected ci ties with

SAROC Advance Regis tration,
Dinner Show, and Hotel Room

for 3 nights .

· The amou nts quo d~pe

son for coach class service, double
occupancy in hotel room ; if single
occupancy is desired add $25.0 0
add it ional to fa re. Addit ional at r­
line f ee o f $ 15 .00 w i ll be charg ed
f or retu rn on Sunday. A ll f a res a re
subject to Civil Ae ronautics Boa rd
regu lations and t ariffs in effect at
t ime of t ravel.

Se nd for complete d et a il s from
SA ROe, P. O. Box 945, Boulder
City. N evad a on Las Veg as SAFARI
b rochure by Del Web b World Tra vel
Comp any .

Depart from anyone of t he l ist ed
c ities wit h advance reservat ions on
Th u r sda y, January 2, 19 75. on flight
of y our choice and return w it hin
30 d ay s.

Balti m ore, M d. or
Washington, D. C.

Boston , MA
Chicago, IL
Cleveland, OH
columbus, OH
Da yt on, OH
To led o, OH
Youngstown , OH
Detroit or Flint, MI
Lansing, M I
Hartfo rd, CT
Milwaukee, WI
B u ffalo, N Y
N ew York City. N Y or

New ark, N J
Rochester, N Y
Ph ila delph ia, PA
Pittsbu rgh , PA
Kansas City , M O
Rich m ond, VA
Toronto, Ca nada

sio - at least finding where to att ach a line

DEL WEBB'S HOTEL/ d. The old ART·13 has a dynamotor power
I pply inside. Ma ny surplus units have separate

power supplies. You have to know.
I ------::(J./l Most surplus is not in kit form. but you may

fee hat it was by the time that you get it on
th e 3 1 •

The B 45 transceiver. for example, is hor-
ribly obsolete. was a u.h.I, transponder set,
built early in th game for u.h.f., and I con­
sider it virtua lly u: less. It ca ll be used , but for
the effort you can 0 better. Since there is not
much 430 mHz st IT around. maybe it has a
place . The ~I K " ank radio is another dog.
Even the Russians idn't want it in lend-lease
tank s.

Much surplus is ry good. The Command
Sets are an example. They were far ahead of
thei r time in 193 9, nd offer excell ent value
today, both the (tran itters and the receivers.
which were in prcdu lion until about ten yea rs
ago, a fantastic lifesp n in electronics .

Even the oldest s rplus stuff is way above
gear built fo r civilia consu mption. Right now,
current 1974 electr nics for amateur use are
close r to mil specs b cause of the use o f printed
circui ts and transist rs. Back when , the differ­
ence was enormous.

Manuals a re not enera lly found with su rplus
gear. You can so etimes find books from the
few remaining rn nual deale rs who are listed
above. and occa ionally the dea ler who sells
the unit will ha e a book, but not always. Re­
placemen t are usually found by sc roung­
ing ~fie s e place th t yo {Hi the
o .igfnal set. viously caPJ . ors and resis fors,
are fou nd < t al co mrn r electronic whoI
sale out le s.

LAS VEGAS, NEVADA
/
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BEST BUY
SURPLUS
DIGITAL MILITARY

RECEIVER R-392 URR

24VDC Version of Famous R·390

A great surp lus buy . Just released at a small f raction of government cost. Speci fications : 500k Hz to
32 m Hz in 32 bands. Continuous tu ni ng. Frequency is read d irect ly on cou nter type freq uency in­
d icator. Receives CW, MCW, Voice, Freq uency Shi ft Keying, and SSB in BFO pos itio n. Triple and
double conversion. BFO. Select iv ity, I .F. : 8 ,4, and 2 k Hz, Bu il t -in crysta l calib rator every 100 k H.
Accu rate t o 300 cps. 25 tubes. Operates on 24 to 30 V .D.C. at only 3 Amperes. Rugged , Compact,
size : 11 1/ 2" x 141 / 2" x 11" . Used but fully guaranteed. Prices FOB Upper Saddle R iver , Limi ted
quantities. Act now.
Prices: Complete, repairable with schematic 5 150, Tested, OK w ith schematic 5 195. Power Conn.
$2.00. Tech Manual $10.00.

5 PAC E EL E C T RON IC 5 division of MILITARY ELECTRONICS CORP.

76 Brookside Drive, Upper Saddle River, New Jersey 07458 (20 11 327.7640
Another great buy . AN/UR R·27 Receiver . 105·191 M Hz. Continuous tuning. 115 V .A.C. Like new.
$ 190.00 FOB Upper Saddle River.

I a m mu ch mort: .1 receiver expert than a
transm itter ma n.

I will try to be as he lpfu l as I can, but I don't
promise full sa tisfaction. I'll do my best with
a ll your inquiries. but I ask. one thing : Please

send me a self-add ressed stamped envelope, and
plea se, please don't send a postcard with only
your ca ll on it. M y ca llbook is circa J963 and
no t much use any longer. •

PERSONALIZED ENGRAVING

We buy all types 01 m Ilita ry lest equ ipment .. .
eec.os. etc . 0 0 you have a H A M MA R LUND
SP·600, H ·P, or T EK T RON I X equ Ip )

If you hat e money. we'" trade fo r NEW h,lm gea r'

CO L UM BI A ELECTRONICS SALES. INC.

Box 9 266·B, No. Holly wood, CA" 91609
P h o n e : (2 13) 764·9 030

YOU R GEAR WANTEO !
We Pay Top Doll ar Or Trade!

Tell us what YOU have. Here's a par tial lis t
o f w hat we w ant.

RT·742/AR C-5 1B X. RT·743/ARC·51A. RT­
662/GR C-l06 . RT-69B/ARC·l02 . RT·B23/
AR C·1 31 or Maqnavc x FM·622 . , AT-857 1
AR C·1 34 . RT-B59 /AP X·72 . RT·524IVRC .
RT·246IVRC . R·442IVRC . R-390/URR . RT­
64B/ARC-94 . CU·1669 /A R . AN /TRC·6B.
A N IVRC-24 . A N /URC·9 . 490T-1. 6 I BT· ' .
·2. -3. C-62B7/ A RC-5 I BX . W" cox B07.

AN /PR C-25. ·74 . -77 _

Worh on
110 VAC

. Id..w.... , N.Y. 11227

WA2ZHA

RAMCO ELECTRON ICS
3 65 Ca nal S t ree t , Ne w York, N Y 10013

Phone : (212)966·6056

WANT TO BUY - - USEO HAM GEAR
We pay cash for used gear : FM, SSB, AM, etc.
Work ing or as is _. makes no d ifference. Call or
write today ! A I, W2SRW or Mel, WA2NET.

Metalt.. Lape' l or- $1 .50 Metal te. Tie Clip _ $2.25
SEND FOR FREE CATA LOG

ARNOLD'S ENGRAYING

ElECTRIC

ON-THE-AIR
SIGN

WITH CALL
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18--19 I!19-21 2
21-28 8
23-62 4
02-03 8!03-04 2
04-05 1
21)-22 1 G

22-01 2l'
01-04 l '

'

H 8 l'l18-19 2
19-01 4
01-03{3
03-06 (2
06-07l1
19-20 1 G
20-22 (2)G
22-62 (3)'
03.0'12/ '04·06 1 G

"'0 /80
M d e r•

18-20 (1)
20·" (2104-05 (I
21-04 (t G

07.0SI1)
08--10 8)
100-12 2\
12-14 (3

14-16 I')16-17 3)
1"/-18 2)
18-19 1)

07-08 \1)
08-10 . )

10-1 2 2112-14

1
1

14-16 2
1 ~1 8 1

06-67 (1 )
07-10 (3)
16-12 (21
12-14 (3
14·16 (4)
is-is (3l
lS-191'19-21 1

I

P.O. Box 306.
Merrick, N .Y , 11566

Bulb X_ fl." t\olbe
o C VO'la\JII 12

Cu,'_ J ampt
c.ndle Po- 1.000.000

FI.." Ret . 60 10 flO F P M

07· 10 (1)
10-1 2 (2)
12-15 (3)
15-1 6 (2)
16-1 8 t1)

100-11 11)
11·15 2)
15-16 (1 )

10·1. (1)Nil

N il

1.
M d en

10-1 5 (I)

WI" ·,, ." ,t' ·" ' ''l , ' P< ~ " ' v '-01", " ' U"m, ' L" n< .,v,,, I, , I f' ,n fI" ,

M"., ,,,.,1.', .".11<'/" ." St·'''' '''''',". '" ""'''''\1 ",,/1"'0

w••"" S 11:11
......"', ' 0"

OpI oc: l .... P!aI' oc: t AI'd ,
........ b1u• . c'_1

HOUSE OF POWER

Cow .
moun , .", pili. ""umt"um

NOTE

H_ .. _by : IC.O L 1_.001 CD' ~I ,•• • .......,.~_. """11y , ,......-.. '.ue" . R..L Ai~ V_od_
• H,,.,••, w".,._, $ySI_ . Cny .....
e-", V." c_ • Fort. Lih 'nodi..

PfClflCATLONS

Mod" Bl4·2ti. 12V·OC . 3 _ $99.95
FOf m..,.tIC mount and cigl .ene light plu, add S 11 .

c.ndI. p~: -BL426 strObe
produce, In e-.ceu o f 1,000,000
candle po_r euuunQ mII.u m u m
\I.s'biht y ,

Dependability : II' lOw current requirement, no mQ\IlnQ
~rU , and 10 nQ h fe electronic componenu IniUre the
mIIlumlil safety protect ion et ell t imes. It i, dependable
In .... tr . me hot or wb-zero _athu lno mQ\IinQ ~rts

to freeze upl. Circu itry IS dipped in protectNa coat ing
com pound to pr8\lent corro sion.

Mountin~r Mount lnQ plate IS ~1V1ed tor permanent
Inst.l la tion .

GR f A T FOR 80A TS' FIRE CARS'

September IS-October IS , 1974

Time Zone: EDT (24-Hour Time System)

EASTERN USA TO :

Wes tern
Central
Europe &:
North
Africa

HIGH InnnSllY STROBE
WARDInG LIGHT

Wit h The Brilliant Flash!
CA N BE SEEN FROM HIGH
FLYING AIRCRAFT OVER 100
MilES AWAY

,Vellte rn
States

N orthern
E u rope &:
European
USSR

Propagation [from page 48]

as••
" Work" Lafayette for
the best selection and
values in '75

Lafayette
Listen to us,you can't go wrong.

l\1 , \

I
•

the " new look" Lafayette
Catalog 260 Full-Size
Pages More Full Color

SEND
FOR IT TODAY

Send me your FREE 1975 Catalog.

• •••• •• • • • •••••••••••••• •••••• ••••

N ame .•••••• •. .. .•..•••. ..•.•. Apt. ..

.._--~
Cept. 33094

Lafayette Radio Electronics I
111 Jericho Tpke., Syo•••t, L1 ., N.Y. 11791

• Tr.n. c. I.... r. • " Slane,
• Trao.mllter. • Antenn. ' Package, "
• R.e. I.... r. • Rotalors • Acce••orle.
Enjoy easy-chaJr sh opping and ge l the lowest
p rices. 100 1 We 've got the name brands, our
exc lusive Leteyene orcducte and all the parts,
connector. and p ieces 10 keep th ings goin g .
Save energy-Shop by ma i l.

72 • CO • September, 1974



Time Zones: COT and MDT

(24-Hour Time System )

CENTRAL USA TO :

10 " <0 "0/80
"' pl t' r ll M d r r ll M d r r ll M t't r rll

Western &: N il 16014 (l) 07-08 (1) 18·20 (1)
Cent ral 08-10 ~2) 26023 (2~
Suroee &: 1601 3 1) 23-01 (3
North 13-14 (2) 01-02 (2~
Af rica 14·16 (3) 02-03 (I

16-17 (2) 21-23 P-
17-18 (I) 23-01 2)-

01-02 ( I)-
Northern N" 10·1 3 (I) 07·08 (1) 2()'23 p>
Europe &: 08·10 (2) 23·01 2)
Europea n 16012 (lJ 01-02 UJ
USSR 12-15 (2 22·01 (I -

15-17 (1)
21·23 (I)

East ern N" 16013 (I ) 07-08 (I~ 26023 (lJ
Mt'd iter' 08-09 (2 21-23 (I -
ranl-an & 09· 15 (I)
Middle 15-17 (2)
East 17-18 (1)

21-23 (1)
w eet 12·14 (1) 09-11 (1) 07·09 (I~ 20-23 (1)
Afr icA. 11·13 (2) 13-15 (1

23--01 rl13·15 (3) 15-16 (2) 01-02 1
15-16 (2) 16-1 9 (3) 23-01 1 -
16-17 (1 ) 19·20 (2~

26022 U
Cent ral Nil 12·16 (I ) 07-08 (I ) 21·00 (I )
& EA.st 16-19 (2)

19-20(1 )
South 11·13 (1) 09-10 (1 ) 07-09 (1 ) 2()'21 (1 )
Africa 16012 (2) 12·14 (I ) 2 1-23 (2~

12·14 (3) 14·16 (2~ 23·01 (I
14-14 (2) 16·18 (3 21·23 (I -
16·16 (I) . 18·19 (2)

19·20 (1)
22-00 (I )

Oentrat N il 18·21 (I) 07-0S· ~I) 06-08 (1 )
& South 08·10 2) 19· 21 (1)
AsiA. 10-12 (I )
South(-'A.At N" 17·19 (1) 07-08 (I ) 05-08 (1)
Asia 08-10 (2)

1().13 (1)
I S-22 (l)

FR' Nil._ 15·17 (1) 07·0S (1) 03-05 (I)Ea., 17·19 (2) 08-10 (3) 05·07 (2)
19·20 (1) I G-H (2) 07-09 (1)

11-13 (1) 06- 08 (1)-
17·19 (l)
19-22 (2)
22-00 (1)

Sou'h 14-19 (I ) 16013 (1) 06-oS (I) 00001 0 )
PA.cific 13·1 6 (2) 08-10 (3) 01-07 (3)
& New 16-18 (3) 160 12 (2) 07·08 (2)
Zealand 18·19 (2) 12-1 8 (I ) 08-09 (1)

19-2 0 (1) 18-20 (2) 02·04 ( I)-
20-22 (3) 04-07 (2r
22-00 (2) 07·08 (I -

Aust ral as ia 16-18 (1) 13-1 6 (I ) 05-07 0) 02-03 0)
16-18 (2) 07·08 (2) 03--05 (2)
19-21 (1) 08-10(3) 05-07 (3)

16013 (2) 07·08 (2l
13·1 7 (1) OS·09 (t
17-18 (2) 05-06 (I)-
10029 (1) 06--07 (2) -
26023 (2) 07-08 (1)0
23-0 1 (I)

Caribbean. 11-13 ~1) 09-10 (1) 06-07 (I) 19-20 ° 1
CentrA.l 13·16 2) 10·11 (2) 07·08 (3) 20021 (2
I.: Northern 16-18 (1) H ·1 3 (3) 08· 10 (4) 21·01 (3)
Cou nt riMl 13·1 6 (4) 1601 2 (3) 01-05 ~ ..)
of South 16-17 (3) 12-15 (2) 05-06 3)
America 17·1 8 (2) 15-17 (3) 06-07 (2)

18-1 9 (1) 17-1 9 (4) 07.08(1)
19· 21 (3) 20023 (I)-
21-22 (2) 23-05 (2)-
22-00 (l) 05-06 (I)-

P eru. 14·1 5 (I) 09--10 (1) 07·08 (I) 21-00 (l)
Bolivia, 15.17 (21 16011 ~2) 08-09 (2) 00-04 (2)
P A. raguay. 17-18 (I 11·13 1) 09-11 (l ) 04-06 (I )
B razil. 13·1 5 (2) 13-1 6 (l) 01-05 (0-

•

ICALL 516-883-6223
FOR DIAL-A-PROPI

Eastern N il 10· 11 (1~ 07·08 (1j 19-21 ! ' l
Mediter· 11·13 (2 08·09 (2 21-00 2
rnn ean & 13-15 (1 09-14 (1) 00-01 II I
Middle 14·16(2) 22-00 1
Ea" 16-17 (3)

17-18 (2)
18·19 (1)
22·00 (1)

W.., 14-1 6 (1) 09·11 (1J 08-10 (1) 20-23 (I)
Africa 11·13 (2 18-1511) 23·02 (2)

13-16 (31 15-16 2) 02-0' (1)
16-17 (2 16-17(3) 01·03 (1)-
17-IS (1 17·IS (4)

18-20 (3)
2()'2 1 ( 2~
21-23 (1

Cen t ral N il 11-13 (1) 13-15 (1) 21-02 (1)
&: East 13·1 5 (2) 15· 17 ~2 )
Africa 15·1 6 (0 17-18 3)

18-19 (2)
19-21 (l)

South 11-14 (1) 09-11 P) 08-10 (l) 19-22 (1)
Afr ica 11·18 2) 13.15 11) 22-00 (2)

13·1 5 (3) 15-18 2) 00-02 fl)
UH6 (2) I S-1 9 (3) 23-0 1 0 -
16-17 (1 ) 19·20 (2)

2().21 (11
23001 (I
~ - -

Central N" 09·11 ( 1~ 07·08 (l) 05-07 (l J
&: South 18-20 (I 08-10 (2) 20-23 (I
Asia to-iz (1)

16012 (1)
19-22 (1)

Southeast N" 10·1 2 (1) 07·08 (l) 06-<18 (I)
Asia 14-16 (I ~ 08-10 (2)

18-20 (1 16012 (1)
16-18 (1)
20-22 (1)

FR' N il 09-11 (1) 08·09 (1) 06-08 (1 )Ea., 18-20 (I) 09·10 (2)
10-12 (1)
17-1 9 (l)
19· 21 ~2)
21-23 1)

South 11;-18 (1) 11-15 (1 ) 07-08 (I) 01-02 (1)
P aci fi c 15-17 (2~ OS-II (2) 02-03 ~2)
& N ew 17·18(3 1 1'14 ~1) 03·06 3)
Zealand 18-19 ~2l 16-20 1) 06-09 t

19-20 1 20-00 (2) 03-04 1)0
00-04 (1) 04-06 2)-

06-07 (1)0
AUAtral as la 17·1 9 (1) 14-17 (1) 07-08 (1) 02-04 (1)

17·1 9 (2) 08·10 (2) 04·06 f)
19-20(1 ) 16012 (1) 06-07 3)

14·16 (1) 07-08 (2)
16-l S (2) 08-09 (1)
18-21 (1) 04-05 (0 -
21·00 (2) 05-06 (2)0
06002 (I) 06-07 (1)-

Caribbean. 11·14 (1) 09-10 11) 07-08(1 ) 19-20 (1)
America &: 14·17 i2) 16013 2) 08-09 (3) 26021 (2)
Northern 17·18 1 ~ 18-15 (3) 09-1 0 (4) 21-04 (4)
Cou ntr ies 17·1 S 1 18·15 ( 3~ 09·1 0 (-I) 21-04 (4)
of South 16-1 6 (4 10-15 (2) 04-06 ~3)
America 16-17 (3) 15·17 (3) 06-07 2)

17'1 8 (2) 17-19 (.1) 07-08 (1 )
18-19 (1) 19-21 (3) 21·23 ( I)-

21-22 (2) 23-04 (2r
22· 00 (1) 04-06 (I -

Peru. 14·15 (1) 09·10 (1t 07·08 (l) 21.00 11)
Bol ivia. 15·17 (2~ 10-11 f 08-10 (2) 06005 2)
P a raJroa y. 17·18 (I 11·14 1 16011 (l) 05·07 (I)
Brabi!. 14·1 6 (2) 14·1 6 (I) 01-06 (I)-
Chile , 14-1 6 (21 14-16 (l) 01·06 (l)-
Ar~ntinA Hi-1 8 (3 16-18 (2)
Rnd 18-19 (I 19·1 9 (3)
UruJroay 19-20(.1)

26021 (3)
21·23 (2)
23·00 (1)

McMurdA. N il 16-I S (I) 18·20 (1) 06003 (I )
Sound. 2()'23 (2) 03-05 (2)
An tarctica 23-01 (1) 05-07 (1)

08-09 (1) 04-06 (1)-
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Chile. 1:;·17 (3) 16·18 (2)
Argentina . 17·18 (2) 18· lD (3)
& U rugua y 18·1 9 (I ) 19-20 (4)

20· 22 (3)
22-23 (2)
23·00 (1)

:McMu rdo Nil 16-18 (I) 17·20 (I ) 00-03 (1)
Sou nd, 20·23 (2) 03·0' (2)
An ta rct ica 23· 01 (1) 0.')·07 (I)

08·10(1) 0·t-06 (1 )(>

Ti me Zone : PDT (24·Hour Time System)
WEST ERN USA TO:

1" I ' '" J. f l / 8 f l
_Ueters stetere steter« _11eter»

Western N il 10·12 (I) 07·08 (I ) 20-2 1 (1 )
Eu rope & 08· 10 (2) 21· 23 (2)
Nor-th 10·12 (1 ) 23-00 (1 )
.\Cr ica is- rs (2) 21·23 (1 F

Li-16 (I )
22·00 (I )

Cen tral .V il 10-12 (I ) 08·09 (I) 20-00 (l )
& N orthern 09-10(2)
Eu rope & 10-12 (1)
Europea n 12-14 (2)
USS R 14·1 6 (1 )

22-00 (1 )
Easter n .Vil 10·12 (I ) 08· 12 (I ) 20·23 (1 )
rnnea n & 12-14 (2)
:\l idde 14· 16 (I )
East 20-22 (1)
W{'~t & 12-U (1) 10-13 (1) 07·08 (1 ) 2 1-00 (1)
Cent ral 13-15 (2) 08-09 (2)
.\ f r ica }.').16 (l ) 09·14 (I )

1-H 5 (2)
1;;-17 (3)
17·18 (2)
18·19 (I )

East .V i l 13-15 (I ) 07-09 (I ) 20·22 (1 )
.\ f r ica 13-1 5 (1)

};'·1 7 (2)
17· 19 (I )
2 1·23 (1)

South v n n -ix(I ) 07·09 (I ) 19·22 (1)
.\ f ri cfl. 12· {.i (I )

( 14·18 (2)
1 " ·19 (I
( 22-00 (1)

Cen tral Nil 17·19 (1) I 08-09 rn 06-0R (1 )
& South f 09-11 (2) 19-21 (1 )
Asl t. 111-12 (1)i 17-19 (I)

19-2 I {2)
I 21<?2 (I )

Southeast N il 16·19 (1) i 07·08 (1) 01-03 (I)
.\ s ia 1 08-10 (3) 03·06 (2)

10-11 (2 ) 06-08 (1)
11 -1 2 (I ) 03-060 P
21-22 (1)
22-00 (2)

100·01 (I )
Fa r N il U -16 (I) 107.0' (I ) 01-03 (I )
ERst 16·19 ~2 ) 08· IO (3) 03·08 (2)

19·20 1) 110-13 (2) 08-09 (t)
: 13· 20 (1 ) 03-07 ( I) O:>
120-21 (2)

21-22 (3)
23·0 1 (l)

South 13·1 5 (1) 11·1;; (l) ' 14-18 (2) 21·22 ( I)
Paci fi c Li-1 7 (2) 15-17 (2) 18-20 (3) 22·23 (2)
So: N ew 17-11l(l) 17-19 (3) 20-22 (4) 23·00 (3)
Zeala nd 19-20 (2) 22 -23 (3) 00-0.'; (4)

21)-21 (l) 23·01 (2) 0;)-07 (3)
01-07 (1) 07· 08 (2)
07-0R (2) OR·09 (I )
08·10 (3) 23-02 (1) (0
10-11 (2) 02-06 (2)(0
11-14 (1) 06-07 (1)(0

Aust ra las ia 1;;-17 (I ) 13-16 (1) 17-HI (I ) 01· 02 (I )
16-17 (2) 19-20 (2) 02-03 (2)
17-10 (3) 20-00 (3) 03-06 (3)
19· 20 (2) 00-03 (2) 06-08 (2)
20·2 1 (I ) 03·07 (1) 08-09 (1)

07-0R (2) 02·04 (1)'"
08·10 (3) 04-06 (2)(0
10·12 (2) 06·07 O r:'
12-13 (1 )
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Caribbean , 11·13 (I) 08-09 (I ) 07·08 (I ) 19· 21 (I )
Central 13-15 (2) 09· 12( 2) 08-09 (2) 21·02 (3)
& Norther 15-17 (1) 12-14 (3) 09-10 (3) 02·04 (2)
Coun t r ies 14-15 (4) ro-ts (2) 04-07 (I )
of South 15-16 (3) 15-17 (3) 20-22 (1)*
Ameri ca 16· l7 (2) 17-1 9 (4) 22-03 (2Y'

l7-18 (I) 19·21 (3) 03·05 (1 )*
21·23 (2)
23-00 ( I)

P eru, 13· 14 (1) 09-10 (1) OS·10(1) 21-23 (I)
Bolivia, 14· 16 (2) 10-11 (2) 13-15 (I ) 23·02 (2)
P a ragua y, 16·17 (I) 11·13 (I ) 15-17 (2) 02· 04 (1)
Brazil , 13-15 (2) 17-20 (4) 00-03 (l ) CJ
Chile, 15-17 (3) 20-21 (3)
Arcenu na . 17-18 (2) 21-22 (2)
& Ur-ugua y 18-19 (1) 22·00 (1)
McMu rdo N il 16·19 (I ) 07-10 (1) 01-03 (1 )
Sound, 17-1 9 (1) 03-05 (2)
An tarct ica 19-20 (2) 05-07 (t )

20-22 (3) 03-06 (I )"
22-00 (2)
00-01 (I)

QRP [from page 33)
meter ac ross the input in order to have control
o f the amount of energy which reaches the
link- the link sho uld be large enough to pro­
vide adequa te signal level to the mixer stage
under weak signal conditions. This will resu lt
in overcoupl ing at strong signa l levels. and the
pot will enable you to bring the level down to
ad eq uate without overloading th e m ixer and
reducing selectivity.

F igure 5 shows a double-tuned input circui t.
Both inductances and capaci tances are the same.
an d the capacito rs are ganged to achieve proper
tr acking. Mechan ica l problem s can be easily
avoided by simply usmg Varactor diodes-s-a
single control voltage will suffice for as many
stages as necessa ry. suc h as double-tu ned front
end and v.f.o. frequency co ntro l. as long as
a ll inductances and capacitances a re the same.
A multiturn potent iometer can be used to con­
tro l the voltage supplied to the v aractors from
the fro nt pane l with excellent bandspread and
accuracy.

Figure 6 shows a toroida l double-link tank
circuit that this wri ter prefers because of its
superior selectivity In interstage transm itter
match ing setups. Aga in. two o f these can be
placed in ser ies fo r rea ll y exce llent isola tion o f
mixer from an tenna inpu t with shield ing as
shown.

Generally. so me unde rsta nding o f the above
princip les will enab le you to Improve the ef­
fectiveness o f your direct conversion receiver.
Incidentally. the same principles appl y to
superhet receivers. In our next insta llment. we'll
show how to achieve a high degree of selectivity
in the aud io channel of a simple receiver.

73, Ade. K8EEG

SUBSCRIBE TODAY

CQ country Chart
A two color, wall-sized country chart is avail­
able on poster st ock and in large type for only
$1,25 per copy postpaid. Address request to:
CQ OX Country Chart, CQ Magazine, 14 Vander­
venter Ave. , Port washington, N. V_ 11050.



QSL Information

tive WPX chasers wou ld holler on the Cats
Net and be identified. As a matter of fact,
I'd be willing to bet one of W6MAV 's new
pair of shoes that most eve ryone in the club
could rifle through his slack o f QSL's and
find enuf cards to a t least ge t on the basic
ladder. NOI that you all would want 10 do
this . . , why should you . . . but then for
those who might like to think about it. do
wo t I say . . . you might be surprised. Once
yo u' re su rprised, you might sta rt looking and
tuning selectively for something you have
not wo rked before.

"Talk about su rprises . . . how many of
you have worked all possib le German pre­
fixes? O L. OK, O~I, OJ . . . not the special
prefixes . .. just the regular ones with all the
numbers from I through II? And how many
of you who think you have worked them all
actually have the QSL? Ditto 'YV', PY, SP
and pic k some mo re. In addi tion, I know a
101 of Good OXers wou ld not think of
working a 'W' station on purpose except
perha ps as a mul tiplier. However. check
you r fi les sometime and see if you have
QSL's from all possible U .S.. W. K, WA.
WB in all distr icts. Watch, if you worked
Sweepstakes , you probably have, but then
try to get their ca rds . . . which you have to
do to play the WPX game . . . you canno t
count them until you have the ca rd in hand.
The new repeater sta tion W R6ACZ is giving
the WPX fellas fits. Rubin is now in the
process o f printing QSl's for dist ribution to
WPXers .. . at least th at was the rumor on
the Cats N et othe r nite,

"This may not be your satche l, but if
you 're tired of just hunt ing aimlessly-why
not tune selective ly with a purpose and try
to find a new one?"

ox [/rolll page 45]
will be on the local TV station. Opera tion will
be on all ba nds c.w, and s.s.b. and a special ef­
fort will be made to QSO sta tions in Bern.
Switzerland.

The firs t CQ OX Editor, Herb, W6QO, is
still active on the OX ba nds using indoor di­
poles in his "townhouse" home in the Los
Angeles area.

Eva, WA 2BAV, and George, WB2AQC, have
completed a trip to the Balkans where th ey op­
erated fro m Club Sta tion LZ2KKZ, TA 1YL.
TA IOM and YU7. George plans to publish
anothe r fi ne travelogue in a future issue of CQ.

DXers in the San Antonio. Texas area have
fo rmed the Alamo OX Arnigos club. Twelve
charter members have joined the club and the
major goa l will be to he lp new DXers in oper­
at ion and sta tio n co nstruction techniques. The
secretary of the new club is John . \V5LPO.

Silent Key
w e arc so rry to report the death of Dr.

H. E. Stricker, W8WZ o n June 23, 1974. Doc
was the first winner of a CQ Single Band \VAZ
Award in Janua ry 1974. He was the recipient
of man y other DX Awards, served as SCM for
Ohio, and a member of the QCWA being first
licensed in 19 17 as 8WZ gentleman.

Try Chasing Prefixes
The following art icle appeared in the North­

ern Ca lifo rn ia DXa for February 1974, and
vo ices one of the primary intent s of WPX,
whic h is to ma inta in DX activ ity on a regular
basis.

"A lot of the boys who find the 'new ones'
ha rd to corne by a re tak ing up prefix chasing.
Sounds gruesome to a lot of ya , huh ? Walll ,
to an old leathery-skinned DXer who can't
stand to hear a reef called a country. that
may be. Of course, you can a lways test your
160 meter or 80 mete r an ten nas all day
long. Or you can tu ne aimlessly for some­
thing to ca ll . . , or you can call CQ and
take potluck. Howeve r, if you are running
out of things to check , to tu ne for. and you
always get a \V9 in answer to your CQ-DX,
then wh y not begin to tune selectively for
something new . .. a prefix for example. Read
on.

"Now the King of the WPXers has gOI
to be Lloyd, W6KG , who got certificate # 1.
He must have twice as many prefixes worked
as the next 5 people in the world put to­
gether. He doesn't even know how many he
has now! But back to the much lower eche­
lons we find Rubin, WA6AH F pecking away
at the s.s.b. only category and head ing for
the Honor Roll with another 50 o r 100 o r
so. And Gene, \V6TfS is chasing like c razy,
too.

" It would be very nice if o ther prospec-

A.ill'S- ,,·ia W IJI-'L
AX 90 - via K9KXA
GT2 BG - via w A2BCK
DUJPOl,--via WI GV N

t t hr-u Dee. .jt On!>' )
DJ 3DII / ETC- via DL6ME
EA."CH - "' ia K9KXA
F.-A l T /tT - via UJil HP
PG1TD - "' ia WA~TOY

F)17WS - "' ia K2KGB
FP8 XX- "'ia K IUR N
n'gl'l'- v ift K90TR
HrUnt- via WA~TnY

HP IXOD - via K IO D,
P .O . Box 135
F ron t Roya l V a . 22630

HSIl' l'- v ia W fiYY
KA ..A A - via W 7PHO
KA 8JS- "' ift W 1PHO
KHUmS- via \\'IU CCU
KCl l'S X- v ia W .PHO
KC6nt~- \' ia W ,PHO
K UAHW- via \\' AZUWA
K L11C L-- via KL1 B u r ea u
OA ~ OX-v ia K-IOIl
0 l' 3" - v ia \\' 3HNK
Pl' IZA L-- vi a K~OU

S~IZOWII /S2-vi ft

:-:i M2E K M
PAJflWII - v ia

P .O. Box 6S1
Oa ('('a, Be n el adeeh

TAI O)I - v ia WB2AQ C
T A t l' L--via WA2BA V
TA 2QH - via OJIlJO
T KttAA - via T G9G l
VK'Il'Y- v ia vxssw
VPIB- via W 6FVC
n'ZLHH - ", ia K21GW
VPZ)IHK- via \ \ 'Il"!>IH.K
VP2S\,- v ia K3GYO
Y<l9 F.S - v ia K6WK
WF60CF- via K"VUP
WHIFLA - \' ia W~OZF
WY 6FOA- \' ia WA6)1\\' T
WS IA CR - via W t RYE
YA IOS- v ia S MtlOS
YY5~nl-v ia YV 5M M
Z030 - "'ia OZ tOO
ZD9BO - via ZS2R M
ZD9B H- via Z S2RM
ZD9G A- via ZR2RM
ZF ICQ - v ia W"OXN
:m " OL-via WA 5Z\\ ' C
3B"OR- vi a G3SUW
3D2F ) I - via K7QTF
3 DZ KG-via K70VK
:iT :iCJ -via W -IBAA
7Q1 LB-via IflDGR
9X:iP T- \'ia VE3DOZ

73, Jerry, WA6GLD
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Time ly Ionospheric Data
If the Amateur Service is to make effec­

tive use of circuit-analysis charts such as
those described here. we must have timely
data on the 2800 mHz solar flux and equiv-

••160

alent range index ap. If you feel that the
National Bureau of Standards should pro­
vide these data for usc in preparing short­
te rm io no spheric predic tio ns . write th e
Bureau and request this service! Write:

Mr. D. D. Crombie, Director
Institute fo r Telecommunication Sciences
Office of Telecommunications
325 Broadway
Boulder, Colorado 80302

170 ,...-~-~------~---.,

Fig. 6- Circu it Ana lysis, Asiatic Run ic (UA9l to
Ea st Coost USA (Virginia) , 14 mHz, _short path,
March / Apri l/May, 1972 / 1973, 0 100-0330 GMT.
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SliortTerm Predictions [from pagel ! ]

Asiotic Russia (UA9) (Figures 6 and 7)
The results for the 14 mHz short path be­

tween Asiat ic Russia and the East Coast USA
in the Spring and Fall arc similar and will be
discussed together. Though it might have
been expected that the circuit to Asiatic
Russia would show a strong dependence on
the auroral zone (fig. 4) as did the circuit
to the Far East, such is not the case. The
data suggest that even for a solar flux of 80
and an A p of 20, signals with fair-to-good
strength may be heard on the East Coast.
The reason for this is that while the path to
Asiatic Russia docs intersect the zone of
maximum occurrence for overhead aurora
at two places, it docs not lie along this zone
as is the case for a significa nt portion of the
path from the East Coast to Far East Asia.
Thus, while signals from Asiatic Russia will
show the effec ts of passing through the
aurora l zone (for example. auroral flutter ).
this path could open even under conditions
when mild ionospheric and magnetic storms
are In progress.

Fig . 5-Circuit a na lysis, Austra li a to Ea st Coa st
USA (Virginia), 14 mHz short path, April/May

1972/ 1973, 1100-1 300 GMT.
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spot num bers. solar flux, and ap and Ap
indices. The constructive an d thought-pro-

Conclusion
The availabil ity of current data on solar

flux and solar part icle radia tion, together
with circuit-analysis charts for d ifferent
bands and circuits, will permit the amateur,
and others, to prepare short-term predictions
for ionospheric propagat ion almost as simply
as we now obtain the daily weather forecast
by telephone. Just watch out, however, for
those unexpected "storms"!
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Fig . 7-Cilcuit analysis, Asiatic Russia (UA9) to East
Coost USA (Virg inia) , 14 mHz short path, August/
September/October 1972/ 1973,0100-0330 GMT.

voking comments of M r. George Jacobs,
W3ASK, were of great value in preparing
this paper, as were the detailed comments
of Mr. Mort Cohen, K 3SX Q, and M r. Steve
Jarrell, K4CFB. Finall y, I thank Mr. Pat
Miller, KV4CI , who recognized that the
Amateur Service could use the solar flux and
Ap index for preparing short-term iono­
spheric predictions, and who suggested that
this study be undertaken. •
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An nouncements [f rom page 8 )

national Hamfest \\,111 take place in the Er i Co u nty
Fai rgrounds, in Hamburg New York. Gian t Flea
Market, Picnic Facilities and Eq uipmen t Displays,
including CQ Magazine , will be availab le. Ad m ission
is $2 .50 a t the gate and all children under 12 years
o f age are ad mitted free. For reservat io ns and info r­
macion , contact : lin Brownell , WB2 HCL. 21 0
Buffalo S treet , Ham burg NY, 1407 5. (7 16 )649.
J 106.

Mount Clemens, Michigan
On Se pte mber 22 , 1974 the ANSE C R EUSE

A RC will hold a Swap 'n 'sho p a t L'Anse Cre use
Cen t ra l Jr. High Sc hoo l, 3800 Rei m o ld Rd., Mr.
Clemens , MI. There will be free par k ing and a d­
mission is S 1.00.

State College, Pennsylvania
The 17t h Annua l Pennsylvania QSO Party will

be held September 14-16 , 19 74. The same statio n
may be worked o n different bands/m odes. Multi •
o p sta t ions are co u n ted as a se para te ca tego ry.
Mail all lo gs to : Ni ttan y Amate ur Rad io Clu b , In c.
P.O . BOl( 60, State Coll ege, PA 16801 . The dead­
lin e is Oc tober 15, 19 74 post marked midnigh t .

West Ghent, New York
The Nor t heas tern States 160 Meter Amateur

Radio Association is holding its ann ua l fal l meet ­
ing a t Ko zel 's Rest aurant , West Ghe n t , NY (nea r
Hudson, NY) on Sa turday Octo ber 5th . All a ma­
teurs welco me. f-lea Market , d inner, & pr izes. For
reservatio ns wri te : S .B. Leland , (W IJEC) Box 44,
Wes t Gra n by, CT 06090. Din ner t ickets $ 5.7 5 per
person.

South Sioux City, Nebraska
The 1974 MIDWEST DIVISI ON CO NV ENT IO N

will be held th is yea r a t the Ma rina Inn in Sout h
Sioux Cit y, NE, October 4-5-6 . Pre-regist rat ion for
the Conven t ion is u p to October I rst a t 6.00. Send
regisrrarions to WO EQN, Cli ff Tay lo r . 38 I S-St h.
Ave .. Sioux Cit y. lA , 5 1105.

Philadelphia, Pennsylvania
The Mo u n t Airy VHF Radio Clu b 's annual Pack

Rat HAMARA MA is S unday Octo ber 6th at Ihe
Bucks Coun t y Drive-In Thea ter lo cat ed on Rio 6 11
in Warrington, PA. for furth er information send
SASE to K3MXM, lee A. Cohen. 82 4 2 Bro odside
Roo d . Elkins Park , I'A 191 17 .

Winnipeg, Manitoba

Hamfes t ' 74 " wi ll be held Oc tober 5t h and 6th
a t the International Inn. Winnipeg, Manitoba. For
more Information writ e : The Winnipeg Amate ur
Ra dio Clu b, P.O . Box 35 2, Win ni peg. Man itoba.
Canada RJC 2 H6.

Williamsburg, Virginia
The Sou t hern Peninsula Amateu r Radio Klub

(SPARK) o f Hampton, VA will sponsor a Special
Even ts Sta t ion at Ex perimen tal Aircraft Associa­
tion 's , Cha pter 156 , Fly-in to be held o n Sa t ur­
d ay and S u nday, Oc tober 5t h and e t h, 1974, a t
Will ia msburg-Jamestown Airport. Th e special ca ll
o f WJ4 EAA has been req uested from the F.e .e.
for the even t .
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Antennas [/rol1l page 41]

his hair down and says in his letter (quote) I
think the whole problem goes back to the basic
reluctance of some amateurs to read beyond
the ARRL license manual. In addition, the
ham often needs a little shor t course on how
to get the most for your money and how to
get the best results for your purchase (un­
quote ) ".

Pendergast sa id nothing, so I continued. "A
lot o f fellows don' t realize that when they
erect a vertical antenna, regardless of whether
it is a 3·bander, or whatever, that they have
only hall an antenna. The ground system makes
up the other half, and is as equally important
as the antenna !

"Every amateur using a vertica l antenna
should read the series o f articles by Jerry
Sevick . W2FM I , which have appeared in QST
over the past year o r two . He explodes a lot
of th e myth s about vertica l antennas. His meas­
urements show chat a good ground return sys­
tern can improve the performance of a ver tical
antenna by about 8 decibels, and that's the
equivalent o f adding a linear amplifier to your
exciter!

"Jerry says his experiments show that, aside
from lightning protection, the use of a ground
rod with a vertica l antenna is of questionable
benefit. I agree completely with that. It is ex­
tremely difficult, if not impossible, to get a
good. low resistance r.I, grou nd connection with
a ground rod and the only alternative is for
the user of a vertical antenna to go to a radial
system of some so rt, even if the antenna is
ground mounted on a short post."

"The effective conductivity of sea water,
which is assumed to be a good ground. is
about 5000 millimhos/meter. In the United
States. ground conductivity varies from 4
miltimhos/meter in dry. sandy areas such as
Nevada to 30 millirnhos/rneter in moist, farm­
land-type ground. And as a matter of fact . the
moist ground isn't so good. either. In one in­
stance, measurements were mad e over moist
farmland in comparision against salt water.

The mo ist farmland didn't do so well . . . down
about 5.3 decibals, in fact. The loss over ordinary
urban ground is anybody's guess.

"While the user of a vertical can't do much
about ground toss in the far-field of his an­
tenna, he can do a lot about ground loss in the
immediate vicinity of the a ntenna. And. as
Jerry's a rticles show, a good radial system is
the key to good ope ration. You can use a
ground rod if it makes you happy, but you
had better back it up with some radial wires .

"At the very m inimum . at least one rad ial
wire is required for each band or the antenna
just won't work . I discussed thi s in my July
CQ column. You can get by with a single
radial wire for 10, a single one for 15 , and a
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single one fo r 20, all tied together a t the base
of the 3-band vertical antenna. Now, Hy-Gain,
for example, recommends a minimum of two
radial wires for each band. Each radial , you
understand. is a quarter-wavelength long at
the operating frequency. Many designs, how'
ever, show four quarter-wavelength radials as
the recommended minimum. Personally, I
don't th ink th ere is much difference in perform­
ance between one, two or four radials".

I paused, and Pendergast asked, "What does
W2Fl\II recommend?"

"Well. it seems to me that his data showed
th at 10 radial s were a great improvement over
4, and 40 radials were a great improvement
over 10. Usi ng 100 rad ial wires was about 8
decibels bette r th an using 4 radials,"

"Well , what do you do at your summer
home?" , asked Pendergast.

" I use a vertical antenna there , a sixteen
foot whip for 20 meters ." I replied. "The
ground is fa irl y flat, with no real , metallic ob­
stacles a round th e antenna. The antenna is
mounted on a post driven into the ground, and
th e base o f the whip is only about six inches
above the grass. I have 8 radial wires, made of
16'6" lengths of insulated hookup wire. These
are insulated at the free end, and the other
end has a copper alligator clip o n it.

" When I'm not on the air. the radia ls are
rolled up and tossed under the house. When I
go on the air, I take them out. spread them
over the lawn and clip them to the shell of the
coaxial connector that is attached to the base
of the vertical antenna,

"The whip is attached to the post with wing
nuts. so when we leave the place, it only takes
a few seconds to remove the whip and stow
. "'It away,

"And how does it work?", asked Pendergast.
"As well as can be expected" , I replied. " I

can' t compete with DXers using elevated beams.
but I can work a lot of DX and I have a lot of
fun with it. Maybe I could pick up a few more
decibels by adding more radial wires. but eight
is a nice, round number and not too messy."

I got up as Pendergast started to walk to­
wards the door.

" I admit th e vertical antenna can't compete, .
with a good beam . But the iono sphere. IS a
great leveler of signals and sometimes you are
surprised. Last spring 1 pulled 9N 11\I1\I, Father
Moran in Nepal , out of a pile-up using this ver­
tical , so th e antenna must be doing some
good".

Pendergast paused as he opened the door.
"The vertical has some distinct advantages". he
sa id...It is inexpensive, unobtrusive and takes
up little space. Sometimes it is the only antenna
that the amateur can put up. because of proper­
ty restrictions or other problems. After a~I,
that's the game to play if it's the only game In

town". •
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Nearly completed main P~C board a ssembled o n
one of the pre-drilled boards available from

W80ZA. For d etails see parts list on page 80.

LI N E. " "3 LI N E. " o r " FU Ll. ""AME" key will
make the screen displ ay a 1/ 5th frame. 3/5th
fra me or complete frame. respectively.

After a smas hi ng success like this. tryout
Ihe wo rld. a nd plug in I C"" . the charac ter
ge ne ra tor chip. If all is correct so far. the
screen should now show 30 ...,.. marks on
the screen.

Write Clock Testing
Plug in IC 's I through 4 and 14 through

20. Put an oscilloscope probe on pin I J of
IC~o- Press the ER ASE key an d you should
see pulses approxima tely J5 kHz in fre­
quency (exact freq uency is not im porta nt)
as long as you hold down the ERASE key. If
you depress an y key. you shou ld get a s ingle
20 ps. pulse ut pin 12 of I C " . alt hough it
takes a very fast. high qualit y 'scope to see
this pulse. as well as a very shor t negat ive
going pulse resetting the Catch Registers on
pin II o f /C".

HI.

lM3091(
lM)40 tl1

,.

0"

lM310

11011
oe

zzo,

001 I

God "\ I 001
/ 0 -

\ / V~ T
\ ..

Keyboard and Encoder Testing
The next section to be made operationa l

is th e keyboa rd a nd e ncoder. Since different
designs can he uti lized , the best place to look
for a final analysis wou ld be th e point where
the encoder's o utput inte rfaces to the C atch
Registe rs t tc; (C" . and I C ,, ). T o simplify
life. a temporury short should be a pplied so
that as each key is held closed , th e output
ASCII bit sequence as shown in fi g. 4 will
appea r o n the output lines. If th e lOOK re­
s istor on the encoder is shorted out to + 5.
a nd 6 LED's are temporarily connected 10

the 6 output hit lines from the encoder
through - 390 oh m resistors to g round , the
keyhoard a nd encoder ca n he checked for
proper operation in a fe w m inutes. A light
means a " I" on the special ASC II chart o f
fig. 4. and no ligh: mean s "0 " for tha t hit.
The sugges ted temporary test ci rcuit is
shown in fi g. 7.

Fig. 9-Power sup ply
for the SSTV keyboard.

Read Clock Testing
Once yo u have the o utput sect ion working

a nd th e encoder go ing. you are well on yo ur
wa y to success. The next section to ma ke
opcrationul is the Read C loc k section . Plug
in IC 's 25. 26. 2'J. and 30. C heck for 960
H z at pin 1 I of IC ;:. .-, whe n " (iO u z " ICT UR E"

is selec ted. a nd J O()(' .6 Hz when " 50 liZ

PICT UR E is se lec ted.
Then plug in rc-, 24. 27.

2R. 32. 34. 35. 3R. 3'). 40.
41. and 42. If an SST V
monitor is con nected to th e
output from th e ke yboard ,
a ras te r s ho u ld no w he
p a int ed o n the sc ree n.
Pressing th e n L\C'K II:\ ("K­

G ROUN D key ''''ill make it
d a r k, a nd p res"iing th e
WHIT E IIAC'K G RO UN D key
will make th e sc reen go
whil e. T app in g Ih e .. I

SSTV Keyboa rd Ifrom (JilIII' 261
for 1500 Hz while holding down the VIDEO

T EST ke y. This co mpletes th e keyboard's
adjustments. except for the grey scale adjust­
ments. covered later.
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CAPACITO RS

C,. C•• C,. C" ,C27
...... .... ........... .01 Disc Cerami c

C2• C,, ' 01 Myla r
C, . C, 0047 Dipped

Silve red Mica
C, . C". C" 001 Dipped

Silvered Mica
C7 * 10 mf., 15v. Tantalum
C8 * 1 mf., 15v. Tantalum
C, • ................ 10 mI. 15v. Elect.

(Ra d ia l Leads)
C,, ' 047 Myla r
C,. 5 mI. Elect. (Ra dia l Lea ds)
C,, ' 0033 Myla r
C17 100 mI. 15v. Elect.

(Ra dia l Leads)
(18-(22 .. 3.3 mf., 15v. Tanta lum

RESISTO RS (\4 Walt )

R, . R2• R, 470
R3, R4• R7• R2I •

R.co * , R,n '"' , RoC 3 . . . . ••. .•. •. . .••. . ..10K
Rs• Ra . R23, R24•

R.. .c. R,4$ ' RoC, ,1K
Ra, R,. R10, Ru ,
R". R" 2.2K
R". R,. 5 K PC Pol
R" 2K PC Pol

SSTV Keyboard Parts List
R,, ' 22K
R,7· . . . . . .. 18K
R" 1.8K
R • R 3K20'30 ·.· · . · ·· · ·· · ·· · ·· ·· ·· · · · · ·· · · ·
R2 . *, R3 .f 12K
RH • R" . 10K PC Pot
R". R". R,, ' 4.7K
R27 100K
R,, ' 5.6K
R". R" 220
RJs * 2K
R,, ' 9.1K
R'7 ' 1.2K
R" ~3K

INTEGRATED CIRCUITS
IC, .IC,.IC,. IC,. IC,.
IC". IC" . 1e'7. IC, • ..........7400
IC,. IC, . IC7• IC• ................7489
IC,. IC" 7404
IC, •• IC" 7450
IC IC 7415712' 13 .

IC". IC, •• IC" ..74122
IC 7412317 .

IC18 .7430
IC".IC".IC" .IC' 7'
IC... IC". IC, •• IC". IC" 7493
IC,• ................................... 7490
IC" (Sig nelics) 2513

IC" 74151
IC" 565
IC". IC" ...7401
IC". IC" ..7410
IC" 7473
IC" 1558 or 5558
IC" . 566

DIODES and TRANSISTORS
0,.0,.0, 1N914. etc,
Q, 2N3568. etc.

"v e lue conside red somewha t
critical for prope r o pera tion.

PC BOARDS

Semi.Kits-Keyboa rd or Camera
Scan Converter: from W80ZA.
Main Boord-Cut and drilled with
d eta iled logic desc ription. $28.50
pp. USA: Russ Sievert, W80ZA,
141 1 l onsdale Rd ., Co lu mbu s.
Oh io 43227.
Main Boord-Uncut and undrilled
with detailed logic description.
$20.00 pp. USA, Jim Oldaker.
K70 LO. 2930 Sorrel Way. Eu·
gene, Oregon 9740 l.
Encode , Boo rd-$5.00 pp. USA,
K70 LO .

The final operation is to plug in the rest
of the IC's. If all is perfect, powering up
and looking at the screen display of the key­
board 's output will show an unpredictable
pattern of 30 characters. Press the erase key
and the screen should go blank. Now enter
up to 30 characters and they should appear
on the screen. Try all of the various stunts
tha t the keyboard can perform.

Memory Testing
The final adjustment is to set the grey

scale. T apping the WHITE BACKGROUND key
and holding the HORIZONTAL GREY SCALE key
closed should give 3 stripes of grey scale.
The leftmost bar is 2300 Hz and the char­
acters are 1500 Hz. R " adjusts the middle
bar, and R " adjusts the bar on the right.
I use my Audio Frequency Spectrum Ana­
lyzer ( AFSA) (Suding, 73 M agazine. Dec.
'7 2; SSTV Handbook ) to set these two
potentiometers to give an evenly spli t grey
scale over 4 shades, but they can be set by
watching a correctly adjusted monitor.

Troubles
Those dozen or so amateurs nOW using an

SSTV keyboard like this one trace their
initi al problems to one or more of three
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sources. They are shorts, missing connec­
tions, and bad IC's. It was rather amusing
to note the feverish long distance phone calls
to me followed by a period of intense quiet.
fin ally culminating in a rather embarrassed
letter stating one or mo re of the mentioned
troubles. The most common poin t of error is
in the memory sections, due to the large
num ber of connections. A number have
found bad 7489's and 2513's to be their
trouble. Bad 7489 Ie's generally show up as
"wrong characters" on the screen. Bad
2513 's generally show up as missing or extra
dots on certain characters. Shorts appear as
doubled characters, and strange pattern
sequences.

Credits
I woul d like to th a nk Don Miller,

W9NTP. for suggesting this project. My
keyboard was used by Don to win the 1974
SSTV DX Contest. Russ Sievert. W80ZA,
and Jim Oldaker, K70LO, helped immea­
surably in the PC board design and the final
schematic drawing. Finally, I would like to
thank a large number of hams who sup­
pressed their giggles when I was sending
some "mighty stra nge characters" while
wringing out the design. •
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features.
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S.ST EEL

IT'S WHA.T'S
INSIDE

THAT COUNTS '

THE APPROVED LEA DING HAM AND

"W2c'ABi11tNBATuoN'~=-~$~:~~-Jtf~~~~~.:.:59f}~.5. ~.-~. ~~P
The proven balun 1. HANDLES FULL 2 KW PEP AND THEN SOM E. cu".~t, (l ,Urol) ul ,on

Broad-B anded 3 t o 40 Mc. ...,l',l. } Q--\!W'il
2. H ELPS TVI PROBLEMS B y Reduc ing Coa x Line ""...-"' ... ......

Rad iat ion
3. NOW A LL STAINLESS STEEL HARDWARE. S0239

Double Silver Plat ed
4 . I M PROVES F/ B RATIO B y Reduc ing Coa x Line

Plck·Up
5. REPLACES CENTER IN SULATOR. Withsta nds

Antenna Pu ll o f Ove r 600 Lbs.
6. BUI LT·IN LIGHTNING ARRESTER. Protect s Balun

- Cou ld Also Save Your Val uable Gear
7. BUILT·IN HANG·UP HOOK. Idea l For I nvert ed

vees . Mult i·Band Antennas, Dipo les. Beam and
Quads

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.S. ARMED FORCES, FAA, RCA, CIA. CANA·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS

THE WORLD OVER They're built to last

BIG SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A BREAK

Com es in 2 models. 1: 1 matches 50 or 75 ohm un­
ba lanced (coax line) t o 50 or 75 ohm b alanced load.
4: 1 model m atches 50 or 75 ohm unba lan ced (coax
line) 10 200 or 300 ohm balanced load.

AVA ilAB LE AT AU lEADING DEALERS . IF NOT, ORDER DIREcr

MFRS. OF BALUNS
Tel: 607·369·2985

WITH
BUILT·IN

LIGHTNING
ARRESTER

UNADILLA RADIATION PRODUCTS

620 ohm ser ies resistor. Through the use of
the Q3 and Q4 emitter followers, the fi lter's
requirement for a Hi-Z load is also met.

Performance
Fig. 5 shows the same identical frame of

noisy incoming video as viewed on two di ffer­
ent monitors. The picture on the left was
reproduced on a triggered sweep moni tor using
sync processing techniques simila r to those just
described. T he right hand monito r u sed pha se­
locked ho rizontal sweep, and a sync separato r
which stripped sync from the demodulated

Cop's Column [from page 52 ]
video. \Vith a high input signal-to-noise ra tio
the diffe rence in jitter level tends to disappear,
and the jitter gets close to zero in both moni­
tors. \Vith heavy Q R..\I from heterodynes and
voice signals. again the di fference tends to dis­
appear since there is no useful video or sync
at all when the interfe rence is strong enough
to "captu re" the limiter. T he biggest d iffe rence
is seen in these marginal situations where
" snowy" video indictaes a low SIN fro m the
receiver.

Please do send on your own solutions to the
jitter j stagger problem.

Vy 73 , Cop, W,liORX

Fig. 5-Pe rfo rma nce comparison under low SI N conditions. See text.
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300 Watts and Fully Solid-State

"How Sweet It Is!"
Yes. with enough DX power out of a completely Bold-state transceiver to work. the world . an­

other plateau in amateur r adio development ha s been achieved. Swan's new S5-Z00A has a nom­
inal power input rating of 300 watts P.E.P. into 8 50 Ohm output load on suppressed carrier
single-sideband transmissions. It has this. plus all the excellent solid-s ta te fea tures Swan intro­
duced more than 8 year ago:

easily equipped with S5-200A accessories. Illus­
trated a t tha right is a PS-20 matching tlOV AC
power supply. In the center. a 610X crystal
controlled oscillator sits a top an 55-208 VFO.
Kas holds a Swan 444 desk mike with a locking
PTf bar. For more information on this excellent
American-made tra nsce iver. and other Swan
products. visit any a uthorized Swan deale r or
write to Swan for our latest "World of Ama teur
Radio" cata log.

Just think a bou t it for a moment. with a Swan
S5-200A in your ham shack, you too will be able
to relax a nd say . .. " How sweet it Is! "

• Broadband transmitting circuits that eliminate
transmitter tuning on 10. 15. 20. 40 and 80
meters • Infinite VSWR protection • Minimized
front-end overload. distortion. a nd cross­
modulation • Variable VOX gain control
• Noise-blanker with variable threshold control
• CW with semi-break-in and monitor • 25 kHz
calib ra tor . I.F. darived AGC with fast attack
and cont rolled decay a ction • And. more! It' s
all in this new S5-200A tra nsceiver. r equir ing
only 8 nominal 13.5V DC power source - an
ordinary 12V eutomobtle battery!

A home station. like the one demonstrated by
Emerson Kasmer (WA6TNV) above, can he

WHEREVER THERE'S VALUE IN AMATEUR RADIO, YOU'LL FIND SWAN ELECTRONICS

SS·200A Transceiver $799.95
PS-20 AC Power Supply $t59.95
55-208 VFO $t89.95
810X Crystal Oscillator $ 54.95
444 Desk Microphona $ 35.95

DEALE RS THROUGHOUT THE WORLD

A S WAr

•
~ elECTRON ICS

Home Olflce : J05 AirPOl'1 Road · OCuns,de . CA 9~

Telephon4t: (714) 757·7525

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO
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WITH YOUR PURCHASE OF A SWAN 2-METER TRANSCEIVER

FM-2XA Mobile FM-1210A Ba se

Order A Complete FM-2XA Or FM-1210A Transceiver
And Swan Will Include a 2-Meter FM Antenna

At No Extra Charge!
Here is 8 great opportunity to join the fun on 144 through 148 MHz. Whether you choose the FM-2XA or

FM-1210A for 8 mobile or flxed-statlnn installation. you will get an excellent 1~W8tt FM unit with 8 built­
in speaker. dynamic microphone. mounting bracket a nd hardwa re plus . absolutely Iree . 8 matched
z-Meter a ntenna.

Both tra nsceivers work directly off 12V DC for mobile use and ere equipped with matching 110V AC
powe r supply for home USB. The FM~2XA ha s 8 12 channel capacity with 3 ChSlU18ls installed. An inde­
pendent switching feature gives the FM-1210A up to 144 channel combinations and comus with 4 transmit
and 4 receive crystals installed .
The following packages a re available during this special limited offer:

.t-FM-2XA Mobile Station. Includes I2- FM-1210A Mobile Station. Includes
Snap-Pack AC Power Supply PLUS a Pedestal AC Power Supply PLUS a
FREE Swan MD-4 mobile 2-Meter whip FREE Swan MD-4 mobile 2-Meter whip
antenna . Please specify your choice of antenna. Please specify your choice of
roof or deck type mounting. 5299.95 roof or deck type mounting . 5359.95

I3-FM-2XA fhed-Station. lncludes 110V ' 4-FM-1210A Fixed-Station. Includes
AC Snap-Pack Power Supply PLUS 8 110V AC Pedestal Power Supply PLUS a
FREE 3 dBgain. 2-Meter vertica l anten- FREE 3 dB gain. 2-Meter verttcal enten-
ne for your home installation. 5299 .95 na for your home installation. $359.95

We strongly suggest that you place your order now with a participating Swan dealer. or you ma y
order direct from the factory with the coupon below. as this offer may be withdrawn without notice.

r----------------------------------------------------------------------------,Gentlemen:
Please ship me. collect, tbe 2-Meter peckege I've checked . 0 FuU peyment Enclosed.

o 20% down payment enclosed. ship C.O .D. 0 100/0 down payment enclosed. charge to my
Swan Cr ed it Account It . (California re side nts please a dd sales tax .)

o Nl - FM-2XA Mobile - $299.95
o Roof 0 Deck

o N2- FM-t 21OA Mobile - $359 .95
o Roof 0 Deck

Name:

Add ress:
City: Stnte : _

Zip: CnU: _

o N3- FM-2XA Fixed-Stetion - $299.95 Mail Coupon to:~

o N4 - FM-121OA Fixed-Stetion - $359.95

SIIV,A1fI
ELECTRONICS
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Fig . 7-A diode pro­
tected MOSFET.

Ii

Fig. a-A method of sho rt­
ing unp rotected MOSFET's

when instolling them.

occurs above some threashold valve, similar to
a bipolar transistor. Enhancement mode
MOSFET's usually exhibit very little current
flow when cut off and it is for this reason that
they are the devices chosen fo r use in the new
low power CMOS logic famil ies now being
developed.

A full explanation CMOS logic will be a
future topic in this column. JFETS can be used
and handled in a manner similar to conven­
tional transistors but MOSFETS due 10 their
ultra-high input impedances cannot. When the
current required by a gate is only 1 X 10.13

amperes, it is quite easy to see that for all pra~.

tical purposes, it is an insulator. Therefore static
electricity produced by almost any of the syrr
thetic materials such as nylon, dacron, etc. can
easily build up to thousands of volts and, if
brought in contact with the gate of a MOSFET
can easily and quickly destroy the device. Many
MOSFETS produced today have incorporated
built-in zener diodes to protect against just
such an occurrence. Fig. 7 shows the schematic
of a typical protected gate MOSFET.

When using a device of this type therefore,
no special precautions are necessary. There
are many MOSFETS without these diodes how­
ever, especially the ones with extremely low
noise fi gures as required in r.f. amplifier service.

When using such a transistor, wrap a short
length of 124-30 buss wire or a single strand
of stranded wire around all leads as shown in
fig . 8 while handling and soldering the device
into circuitry. When the transistor is fully con­
nected, the lead may be removed. RCA is one
manufacturer that now supplies such an ar­
rangement on all unprotected MOSFETS.

Also, ne" a but r1 el'er plug a non-protected
MOSFET into or remove one from a circuit
with the power on. If the static electricity
doesn't "get it", a voltage spike certainly wil l.

A very good series of technical notes on
FETS of all kinds is available from Motorola
Semiconductor Products, P.O. Box 20912,
Phoenix, Arizona 86036 upon request for those
who wish more detailed information.

Ask for AN211A, AN219, AN231. AN41O,
AN423 . AN462 and AN478.

73, Irv, WA2NDM

~I-I- I- - -- ,
2 · 3 1u fns~.,
No,24 30 '_ - l-

'..;J

- 0 '

DEPLET ION MODE

Fig . 6-Comporison of the two mojor typ es of
MO SFET's.

o L Thresho ld

ENHAN CEMENT MOOE

10

Math's Notes [from page 37]
current flows. As the gate voltage increases ( in
the reverse bias direction ) drain current de­
creases until at some value of V~· , the device
cuts off.

Operating and biasing this type of FET can
therefore be done in a manner similar to a
vacuum tube and some typical methods are
shown in fig. 5.

The M OSFET is a bit different from the
junction FET and there are two versions avail­
able. Fig. 6 shows the gate voltage/ drain cur­
rent characteristics of the two different types.

The depletion mode MOSFET is similar to
the JFET in that current flows when the gate­
to-source voltage is zero. An increase in gate
voltage ( in the reverse bias direction ) also de­
creases the current flow, however an increase in
gate voltage in the forward biased direction
increases the current flow even fu rther. Cir­
cuitry and use is similar to the JFET.

This type of MOSFET is usually employed
where the very high input impedance of a
MOSFET as compared to a JFET are required
as well as a normally "ON" device. Note that
this device easily operates around zero gate
voltage, unlik e the bipolar transistor.

This brings us to the enhancement mode
MOSFET. By referring to fig. 6 again we can
see that at zero gate voltage, this device is
"OFF". Only when the gate voltage increases
in the forward bias direction does the device
begin to conduct. In fact, conduction actua lly
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ELECTRONICS

MAIL TO:
SWAN ELECTRONICS
305 Airport Road
Oceanside, CA 92054

SHIP TO:
AMATEU R

N A M E : CALL : _

ADD A ESS : _

AMOUNTDESCRIPTIONOTY MODEL '

CIT Y : -::- ---,::-__ STATE/Z IP : --=:- _- - -PLEASE SHIP THE FOLLOWING HIGH OUALITY FIXEO ANTENNAS:

UNIT
PRIC E

45 Heavy Duty 5-Band Mobi lecoil Antenna with manually

operated verncat swi tch. 1000 Watt p ower rat ing. 6
foot adjustable stainless steel whip with Kwik -On
connector. Unbreaka ble LE XAN~center post .

$84.95

Custom Series 35 antennas , power rated at 2000 Watts. are o f Heavy Duty de sign with
in terchangeable ccus. Selec t components to su it your type o f installa tion .

35-6 6 foot stainless steel Whip Section. Incl udes Kwik-on
connector,

$ 12.95

35·15 15 Meier Coil Section. $22.95

35-20 20 Meter Coil Secnco. $24 .95

35-40 40 Meter Coi l Section. $26.95

35·75 75 Meier Coil Section . $ 28 .9 5

3 5·18 18 inch Base Sec t ion . $ 9 .95

3 5·36 36 inch Base Section. $10.95

3548 48 inch Base Sect ion . $11 .95

Kwik.()n Stainless steel connector for quick removal o f any
m ob ile antenna coil or whip.

$ 7.95

MO" 2-Meter Mobi le Whip with distinctive molded
transformer. 5/8 wave ; 3 dB gain. Stainless steel
whip .

$21 .95

8MT Deluxe Antenna Bumper Mount. Chrome finish . $ 26.9 5

RMD Mobi le Antenna Roof Mount. $ 5 .95

TMD Mobi le Antenna Trunk-Lid M ount . s 9 .95

"'-ALL PRICES F.O.B. OCEANSIDE. CALIFORNIA.
Antennas will be shipped belt way , collect, unless
otherwise specified in wr iting .

SUB -TOT A L

CALIF . SALES TAX
(Residents Only)

TOTAL

DOWN
PAYMENT

BALANCE
DUE

E xp. Dat e _

Method of payment ( Check o n e) :

o F u ll amount enclosed

o 20% deposit enclosed ; B al ance C .O.D.

o 20% d own p ay m en t enclosed; Charge bal anc e
to BA N KAMERICA RD ~ _

o 20% down p ayment enclosed ; Charge b al ance to M A STER CH AR GE
II I N T ER B A N K 1I E xp. Date _

o 10% down payment enclosed ; Char ge b al anc e

to SWAN C RE D IT ACCOUNT

*

SIGNATURE : DATE :
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Order from: MRS. JOHN WALDNER
4129 EAST WHITE AVEN u E
FR ESNO. CALIFORNIA 93702
U. S. A.

The holder of many exotic calls, on
her 50,000 mile trip around the world
$ 5.50 postpaid surface mail.

Be a Part of It All

Join AMSAT-The Radio Amateur Satellite
Corporation. Your $5.00 annual dues bri ng
a handsome membership certificate and the
quarterly publication "AMSAT Newsletter."
Write AMSAT at P.O. Box 27, Washington,
D.C. 20044.

your electronics
buying guide
for precision made
radio crystals
and electronic
equipment

~
INT.RNATICNAL

,-TJ"-y
IIIIIIIIIIIIIIIII~/"II,\\' II

International
Crystal Mfg. Co., Inc.
10N. Lee.Oklahoma City. Ok. 73102

Please Pr int NAME

Cash tor any Collins mi li tary or commercial equlp­
me'l l or parts . especially 618 T Trance ivers. 490 T
antenna couplers. AN /ARC-102. AN / ARC- 94.

CASH
AN n,IRC· 9S. SPACE ELECT RONICS CO.•
76 Brookside Drive, Upper saddle River. N .J . 07458

(201) 327- 7640

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TuBES & SEMICONDu CTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
ELIZABETH PORT I ND UST RI AL PARK

ELIZABETH, NE W J ERSEY 072"
12011 351·4200

I111 11 11 111111111111111 11111

WORLD QSL BUREAU
5200 P a n a m a Av e . ,R ichmond, CA USA 94804

THE ON L Y OSL BUREAU to handl~ a ll o f
your OS Ls to an ywhere ; ne xt door. the next
state. the nex t country . t he whol~ wor ld
J ust bundh! the m up (p lease arrilnqe il lpha·
bencauv t and send them to us WIth pIIyment
o f 6 cents each

Z IP

CI TY

ADDRESS

ST ATE
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With aU this talk about cost per watt . you
may be interested in SWAN'S WM·l!500 ID­
une Wattmeter. Read forward or Reverse
power on four lJCa lelJ from 0 to 5. 50. !500
and t!500 watt• . Ac:euracy is better thaD
to~ full scale OD frequencies from 2 to 30
MHz.
WM-lSOO In-Line Wattmeter .. . . . • • •$64.95

Here is aU the dynamic powerful performance needed to punch through QRM, without on cc­
cessory amplifier. SWAN's 700cX Champion tra nsceiver lets you enjoy a more responsive value­
packed ham station, for lese cost-per-wa tt . than any other rig in its class . . . less than B6t per
watt if you have your own power supply ... less than $1.05 per watt with SWAN's 117·XC de­
luxe AC power supply with matching cabinet and built-in speaker ... and. less than 98~ per watt
with the 117-X AC power supply.

Quality is not sacr ificed . Cross-modula tion a nd fro nt-end
overload will not plague or frustrate your communications.
This Cha mpion delivers a full 700 watts P.E.P. input on 10,
15. 20. 40 end 80 meters with selecteble USB. LSB, AM, or
CW with sidetone. For extra frequency coverage, plug in
an optional 51o-X crystal oscillator . If you want separate
transmit a nd receive frequencies, use a 508 VFO acces­
sory . VOX? Yes , with SWAN's plug-in VX-2 option . You
ce n a lso hook up an FP-I telephone patch to the 700cX.
Even if you insist on more power, you can obtain the max­
imum legal limit of 2000 watts by adding a SWAN Mark II
linear a mplifier .

Whatever your style , the Cha mpion 700CX is e winner.
Whether you select the 700cX for your home station, its
portability. for mobile use , or for its many compatible
accessor ies-you can count on this Champion to give SUJr

erior perfor mance - everytime!

7Ooc:xCha mpion Tra nsceiver $599.95
11 7.XCt lOV AC Power Supply $1 24.95
117.Xll0 V AC Power Supply $ 79.95
51o-xCrysta i Oscillator $ 54.95
508Externai VFO $189.95
VX. ;zPlug-ln VOX $ 44.95
FP_tTelephona Palch $ 54.95
M.rk IlLinea r Amplirier $749.95

DEALERS THROUGHOUT TH E WORLD
or order direct trom

& S IMA ItI
~ ELECTRONICS

• • d . ...' • •• • , c~_ c...... ' ...~
Home Ollice : 305 AirDOrt Road· Oceanside. CA 9205-4

Telephone: 17U) 757-7525

THE BEST PRACTICAL DEVelOPMENTS IN AMATEUR RADIO
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FREQ.

STABILITY

Div ision of Bob Whan
& Son Electronics. Inc.

2400 Crystal Drive
FI. Myers. Flor ida

33901
All Phones

18 131 936·2397CRYSTALS
Send 10C lor new catalog WIth 12 osc illator
circuits and li sts of frequ en CIes In slock .

Depend on JAN Cry"al•.
Our I.rge ,lock of qUlrtz

cry••al mllerial, and componenl• ."ure. F•••
Defivery from us .

CRYSTAL SPECIALS
2-METER FM lor mo.t Transceiver. ea . $3.75

'44·'48 MHz - .0025 Tal .
Frequency Standards

'00 KHz (He 13/U) 4.50
1000 KHz (He 6 /U) " .50

Alma,' III CB Sets. fr . or Rec . 2.50
(eB Synthes izer Cryslal on request)

Any Amateur Band in FT-243 1.50
(80-meler . $3 ,00 - ,50·mele r not ava il) .. 'or 5.00
For 1.1 elll' ma il. add 20c per crystal. FOr
Airmail. add 25,. Send check or money order.
No deller• . please.

5ELEMENTYAGI9ELEMENTYAGI
GAIN: 12 db. GAIN: 16 db.
Model: MY-144·5 Model: MY-144-9

Matching system incorporates a 200 Ohm

folded dipole with a 4 to 1 coaxial balun.

Element length is adjustable for critical

tuning.

VERTICAL GROUND PLANE ...
with special custom features for
150 to 170 MHz.

Gain: 3.4 db. compared to 1/4
wave ground plane. Power Rated:
1 KW AM; 2 KW P.E.P. SSB.
Frequency Range: 144-148 MHz.
with special custom features for
150·170 MHz.. VSWR: 1.5/1 or
better at resonance.

DIPLOMAT - 2

Model: 01-2
DIPLOMAT SPECIAL

Model: DI·2A

For detailed specifications, see
your authorized Mosley Dealer
or write Dept. 212...

90 • CO • Se p tembe r, 1974
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THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO

\VM·1500 564.95

IllGH QUAUfY MICROPHONES
Dependable for penetrating QRM. these micro­
phones provide exceptionally fine voice re­
product ion. Press-to-talk action. Durab le
construction.

444 Desk Type w ith locking bar s witcb .. $35.95
404 Hand-Held Mike witb coile d cord . . $24.95

IN-UNE WATTMETER
Four easy to read scales of 0 to 5. 50. 500 and
1500 watts. Forward or reverse reading. Ao­
curacy is better than 10% full scale on fre­
quencies from 2 to 30 MHz. Design impedance
is 50 ohms. Directivity is better than 30 dB .

See the complete selection of
quality amateur radio equipment
accessories at your authorized
Swan Electronics dealers . soon!

MOBILE MOUNTING DEVICES
Mobile installations take on a custom look with
these kits. All necessary hardware and pa rts
a re included . For the 300B or 7ooCX: Model
MTK mounts unit over hump or under dash . . .
$9.95; Model GMT!< de sb mount . . . $5.20 For
the SS-15A or SS-2ooA; SS-MT!< ..• $16.95
S5-GMT!< dash mount •.. $11.95.

SUPER-SELECI1VE I.F. FILTER
16-pole quartz crystal. 2 .7 kHz be odwidth.
1.28 Shape Factor. Ultimate rejection in excess
of 140 dB. None other like it. Me y be Installed
in 3OOB. 7ooCX. 6OORC. SS-15A or SS-200A for
an additional $70 when purchasing these units.
SS-16B "Do it yourself ' Kit 589.95

EXTERNAL FREQUENCY CONTROL UNIT
Provides for sepa rate transmitting and recaiv­
ing frequencies . Ultrasmooth dual-ratio plan­
etary tuning with full band coverage from 10
through 80 mete rs . Mode l 509 for 300B or
700cX. Model SS-209 for SS-15A or SS-200A
transce ivers .
S08 or SS-208 $189.95

FP-l 554.95

VX·2 544.95

TELEPHONEPATCH.HYBRID
Easily and Quickly connects between your
receiver/ transmitter a nd the telephone lines.
Separate transmitter and receiver gain con­
troIs . Low loss transformers give exact voice
reproduction for high quality telephone
patches .

PLUG-IN VOX
Hands-off operation with extremely smooth
voice operated relay action. Delay. anti-trip.
and gai n controls . Semi-break-in CW capabil­
ity. Plugs directly iota 250C. 3OOB . 600T or
700cX.

DEALERS THROUGHOUT THE WORLD

AS;;~rN
W ELECTRONICS· _ ..·... .. c_c.._ .._

Home Off ice: 305 Airoort Road , Oceanside . CA 92()!)4
Telephone : (7104) 757-7525

CRYSTAL CONTROllED OSCILLATOR
to-cha nnel unit for Swan transceivers de­
s igned for fund amental crysta ls up to 22 MHz.
Selector switch and vernier control. Model
510X plugs into 25OC. 3OOB. 700cX or 6001'.
Model 610X plugs into SS-15A or SS-2ooA
transceivers .
510X or 610X $54.95
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Professionally Engineered
"BEAMED·PDWER"

"BALAN CEO -PATTER N"

"PE RFECT·MATC H"

Antenna Systems

fM YOUR GONSEr
(o r your Clegg 22 'er. Pojv.Comm 2. PC 62. Jutmvon

6N2. AerotrOI1 500. HA·460. l X-62 ur VHF -lI

• Newl Plug- in modulator
put s t he
C ommun i c at or
transmitter on FM .

• N o m odif i cat i on or
r ew i r ing on your
Commu nicator. Just
plug in to mike jac k
and crvstat socket .

• Compact self-contained
modulator measures
4" x 3" xl'h" .

• Works with Communicator I, II , III , IV
and GC·l05, and o ther rigs listed.

• FM at a tenth the cost of a new rig .
• Frequencv adjust for nett ing built in .
• $34.50 postpaid U.S.A . $36.50 for PC·2.

PC·62. HA·460. S pecify transmitter
model. California residents add 5%
sales tax . (He-6t u crystal and 9 volt
transistor battery no t supplied.)

• Send for free descriptive brochure .

A Unit of Ex-Cell-O Corporation :;E' §: ,

Put more
punch in your work.

With a Greenlee Chassis Punch you can pu nch
clea n, true holes in seconds . Round , square.
key or D. In 16-ga. metal. hard rubber, plast ic
or epoxy. Available at radi o and electronics
part s d eal er s . Writ e for c a ta l o g E- 73 0 .
Greenlee Tool Co, 1764 Columbia Ave.. Rock­
tord. Hr. 61101.

GREENLEE TOOL CO
SYSTEMS

SINCE1921 re~aborator;.
'-- - --ASBURy PARK, NEW JERSEY 07712, U.S.A

with a "MATERIAL" difference!
Also, Rotator-Selsyn-lndlcator

Systems, lnverted-v-Klts,
'Baluns," Towers, "Bertha" Masts,

12·Conductor Control Cable
_--_a~nnd co-ax, SEND FOR PL·73

The design, craftsmanship and
technical excellence of Telrex -

Communication Antennas.

have made them t he stanaara of
comparison throughout the world!
Every Telrex antenna model is
engineered, precision machined,
tuned and matched, then calibrated
for easy and correct assembly at
your site fo r repetition of our
specif ications without 'cut and
try' and endless experimentation.

"th.e,- -~"
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ALL SOLID- STATE
160 WATT rruu@~©[;)rro~[Q)
SSB/CW CHOOSE 40 or 80 METERS
SWAN's newest and most powerful

single-band transceiver, Perfect for
mobile use , operating directly from any
standard 12V DC battery with a mini­
mum of current drain. No transmitter
warm-up time or intricate tuning is
necessa ry. Simply turn the mono­
bander on, dial your frequency a nd
immediately 160 watts P.E.P. input is
working for you.

Novices and experienced hams,
a like, will appreciate the simplicity
and practicality of this newest devel­
opment in the state-of-the-art for
a mateur radio. SWAN's MONO­
BANDER's feature infinite VSWR pro­
tection from mismatched antenna
loads , as well as an easy to see Trans-
MB-40A or MII-8OA (160 walt) 5329.95
MB-40 or MB-80 (75 w a lt) 5299.95
MBCW (Optional CW Monitor) 5 19.95
SWAN -lO4 Microphona 5 24.95

mit LED indicator on the S-meter face
to let you know when your signal is
getting out.

Select the MB-40A for 7.0 to 7.3 MHz
operation, or if you prefer the 3.5 to
4.0 MHz band, you may choose the
MB-80A. Whichever you select, one of
new 160 watt models or the new im­
proved 75 watt MB-40 or MB-80, you
are assured of the superior engineer­
ing, workmanship and service that only
SWAN ELECTRONICS can give you.
Here is excellent performance in a
handsome package that blends well
with every automobile interior.

See the powerful MONOBANDER a t
your authorized SWAN dealers show­
room this week-you'll be glad you did!

DEALERS THROUGHOUT THE WORLD
or order direct Iro m

- S IVA '"
~ ELECTRONICS

• •~....,.... .. c....., c....,.._
Home Office: 305 Airport Road· Oceanside. CA 92054

Telephone: (714) 757-7525

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO
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Columbia Electronics, Sales, Inc. _

•

READER SERVICE

To obta in literature b o rn a dnrtl.ler.. simply
eheek the number nn t to t he n a me of each
advertiser listed below w hOl e product or H " .
In ia of interest to you.

SEPTEMBER, 1974

I Amateur Electronic Supply
2 Amperex Electronic Corp.
3 Arnold's Engraving
4 Arrow Electronics

5 Atlas Radio Inc.
6 Cole Dev ices
7 Collins Radio Co.
8 Columbia Electronics, Sales. Inc.
9 E·Z Way Products. Inc.

10 Eimac, D lv. of Varian
I t Electronic Distributors, Inc.
12 Emergency Beacon ,:orp, ( EBC)

13 Globetroning Via Amateur Radio
14 Greenlee Tool Company
15 H & L Associates
16 Heath Company
17 Hen ry Radio
18 Hy-G ain Electronics Corp.
19 Internationa l Crystal Mfg. Co.
20 Jan Crystals
21 LA Electronix Sales
22 Lafayette Radio Elect ronics
23 Mi dland Electronics Compa ny
24 Millen. J ames. Mfg. Co.• Inc.
2S Mor-Ga in
26 Mosley Electronics. Inc.
27 New-Trontcs Corporation
28 Palomar Engineers
29 Ramee Electronics
30 Roh n Manufacturing
3 1 SA ROC Convention
32 Savoy Electronics. Inc.
33 Scient ifi c Radio Systems
34 Sentry Manufacturing Company
35 Space Electronics Co.
36 Swan Electronics
37 T .R.I . Corpora tion
38 Telrex Communication

Engineering Laboratories
39 Tucker Electronics Co .
40 U nadilla Radiation Products
41 V HF Enginee ring
42 Wilson Electronics
43 Wo rld QSL Bureau
44 Yaesu Musen USA Inc.

CQ Reader Service
14 Vanderventer A ve.
Port Washi ngton. N .Y. 11050

Same _ __ _ _ ..C.II._._ _ .._.

Stnet AddlH • ......__...._ ... _._... _

City _.8 t. te..__ _ Zip_ _ .._ ..

ADVERTISER'S INDEX
Amateur Electronic Supply 68

Amperex Electronic Corp. . II

Arnold' s Engraving 71

Arrow Electronics _ 53

Atlas Radio Inc. 64

Cole Devices _ 37

Collins Radio Co. _ _ .__ 9

7 1

E-Z Way Products. Inc. 90

Eimac, Dtv. of Varian Cov. IV

Electronic Distributors, Inc. 42

Emerge ncy Beacon Corp. (EOC) _ 56

Globetrotting Via Amateu r Radio __ 88

Gotham _ _ 95

Greenlee Tool Company _.. 92

G regory Electro nics Corp. 96

H & L Associates __,,_._...__...__ 88

Hal Communications Corp. __17. 19

Heath Company _ ._. ._Co v. II. I

Henry Radio _.__4.1 8

H ouse of Po wer .. ..__... 72

H y-G ain Electronics Corp.._ _.... 15

Internat ional Crystal Mfg. Co. ._ ..._._ 88

Jan Crystals .__ 90

LA Electronix Sales 46

Lafayette Radio Electronics __. 72

Midland Electronics Company _ _ .._ 57

Millen , James, Mfg. Co., Inc _ _ 8

Mor-G ain . ._...._._.__ _ 67

Mosley Electronics. Inc. .. 90

New-Tronies Corporattcn __ __.. 6

Palomar Engineers _. ..__ _ 92

Ramco Electronics _ _ _._ 71

Roh n Manufacturing ._ _ .. 38

SA ROC Convention __. ..._ _ 70

Sav, ..y Electroni cs. Inc . 13

Scienti fic Radio Systems __.._. .. 12

Sen t ry Manufactu ring Company _ 10

Space Electronics Co . ...__.._._.._._ ._.71, 88

Swan Electronics .. 83. 85. 87, 89, 91. 93
T .R.1. Corporation 16

Tetrex Communicat ion
Engineering Laboratories 92

T ucker Electronics Co. 14

Unad illa Radiation Products 81

VHF Engineering 55

Wilson Electronics ._.... .. 58

World QSL Bureau .. 88

Yaesu Musen USA Inc. _.... ._._ Cov. IV

94 • CQ •



WHICH ANTENNA WINS THE CONTEST?
In open compehhon ~,"SI thouyntjs of commerc.,,1 ..nd hc>me-br_ oIntennMo. WA l J FG won t he N_ Engl..nd
choimpoonVt'p wit h .. GOth.m bum. by .. rTl¥g.n 01 5.982 po,nts' WB1 JAM won the wet .onal a ......,d 'Of t he
S~PSUlk e CQnllH,1 In 1969 and 1910 Wllh .I GOth..m 4 e le~n l IS met., MoIml Hundreds o f uRSohelled feSh ­

mOf'lIal s " om gra te fu l hamt ate our prool Ih.t Gotham an l "nNS 9, ...e yOU Ihe bnl (j.n'9"• • net the best ~tl'f,.I,

FOfgl!t our low po,cn . rely on the '''wltso' open. compel'hve contn" Ask yourwU Wi'l l( do GOl h..m .."ten".., w In )

6 meters $ 22 .9 5

4 EL 10 $ 28 .
7 EL 10 · $4 2.
4 EL 6 5 28 .
8 EL 6 · 5 3 8 .

12 EL 2· $ 3 5.

*20 Boom

2 EL 20 5 29.
3 EL 20· $ 3 5.
4 E L 20 · $42 .
2 EL 15 $ 25 .
3 EL 15 $ 29 .
4 EL 15 · 5 3 5 .
5 EL 15 · S38 .

ALL-BANDVERTICALS

"SASE for F REE literature and beam and
quad gain formulas.

" HO W TO O RDER : Send m oney o rde r
( ban k, sto re o r United States) in ful l. We
sh ip immediately by best way , cha rges col­
le ct, DEALERS WRIT E"·

A P OW E RFU L A N TENNA
Can help you serve mankind; extend
the hand of friendship to the whole
world ; render help in emergencies
and further the cause of peace.

V80 vertical fo r 8 0 , 75, 40, 20. 15,
10 6 meters 524 .95

V 160 vert ical fo r 160, 8 0, 75 , 4 0 , 20,
15 , 10 , 6 meters _ $26.9 5

BEAMST hc firsl morning I pUI up my 3 ere­
rnent Gorham beam (20 fl) I worked

Y04CT, ONSLW, SP9­
ADO, and 4UIITU
THAT ANTENNA
WORKS! WN4DYN Com­
pare the performance, val ­
ue. and price of the follow­
ing beams and you will sec
t ha c th is o ffe r is unprece­
dented in rad io history !
Each beam is brand new; full size ()6' of tubing
for rach 20 meier elemenI, for instance); ab­
solurely co m p le te includ ing a boom and all hard­
ware ; uses a single 52 or 72 ohm coaxial feed­
line; the SWR is I: I ; easily handles S KW : )ol­
and I" alumnium alloy tubing is employed for
muimum strength and low wind loading; all
beams arc adjustable to any frequency in the
band .

Effec t ive low-angle. o m ni directiona l rad ia­
tion. easy assem b ly an d o pera tio n . No gu y
wires needed . O ccupies litt le space . Ca n be
installed at ground level , exceot ion ally rug­
ged, broad-banded , low init ial cost. No main­
tenance . proven and tested design . Guaran­
teed G otham quality a t low Got ham prices.

V40 verti cal for 40,20,15 .10,

A P O W E R F U L ANTEN N A
Can help you serve mankind; extend
th e hand of friendship to the whole
world ; render help in emergencies
and further the cause of peace.

A POWERFUL ANTEN NA
Can h elp y ou serve mankind; extend
the h and of friendship to the whole
w o rld ; render help in emergencies
and further the cause of peace.

GOTHAM
2051 Northwest 2nd Ave.•
Miami. Fla. 33127 Dept. CQ.

QUADS WorkC'd 4! count ries in two weeks with
mv Gotha m Quad and o nly 75 watts . . .

Wl CUBICAL QUAD AN­
TENNAS - these two e lement
beams have a ' full wavelength
driven element a nd a renecror:
the ,gain is equal to (hal o f a
three clement beam and rhe di­
r«livily appears to us 10 be ex ­
ceprionaf! ALL METAL (except
the insula tors) - a bsol utely no \
bamboo. C omplete with boom.
a lu mi n u m a lloy s prea ders ;
slurdy. un iversal- ty pe be am
mount: uses sin gle 52 ohm coaxial teed : no stub)
o r match in I devices needed ; full instruction for the
simple o ne-man assembly and installat ion are in­

cluded; this is a fool-proof beam that always works
with except ional result s. The cubica l quad is the
antenna used by the DX champs. a nd it will do a
wonderful job fo r yo u!

IO/l lt 20 CU BICAL QUA D SPECIFICATIONS
Shippinl Weight : 28 Ibs Net Weiahl : 2'lbs.
Dimensions : About 16' square
Power Rating : 5 KW.
Opera lion Mode : All
SWR : 1.05 : 1 a t resonance
Ga in : 8 .1 db . over isotropic
F IB R ... tio : A min imum o f 17 d b . f I B
800m : 10' long x I~ " 0 D.: 18 ga use stee l; double
ptated: gold color
Ream Mount : Square aluminum allo )' plate incor­
,.,orating four steel Lr -boh assemb lies. Will easil)'
\UPPCrt 100 Ibs. Urnversal polari zation.

Radialing Elements : Steel wire . tempered and
plated• .064" di ameter .

X Frameworks : Each fra mework consists o f two
12' sections o f I" 00 al uminum ' hi,sl re nl th ' I Re­
vere I tubing, with telescopin g h" lubing and shor t
sect ion of dowel. Plated hose clamps li~hte n dow n
on telescoping sections.

Radialor Term ina ls : Cinch-Jones two-termi na l
fitt in gs

Feedline ( not furn ished ) : ~2 ohm coax ial c.ble

Now check thest st a rt ling prices - note
that they a re much lo wer than even the
bambo o-type :

10-1 5-20 CU BICA L QUAD S45
10-15 CUBICAL Q UAD S4 0
15-20 CUBICAL Q UAD 54 2
T WENT Y METE R CU BICA L QUAD S35
FI FT EE N METER C UBICA L QUAD S34
T E N MET ER CUBICA L QUAD S33
(a ll use single co ax feedline)
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_--------SEND FOR NEW CATALOGi---------.

$198

$298
\

CMCT30, 150-170 MHz., 12 volt,
30 watts, transistorized power
supply, lully narrow band, com-
plete with accessories .

$9800

$128 00

00

.C.A.
-<;__I_ CMFT50, 25-54 MHz., 12 volt ,

50 watts, transistorized power
supply, parti ally transistorized
receiver, fully narrow band with
accessories ".. _ .

FEI R 53, JA6 ,seri s, 50-174
MHz, \12 ts, 35 atts, I ront
or rear t, lull sol id state
receive, 4 bes in transmitter.
fu lly "arro ban' , com plete
with f eces ries

FE/ L~3, JA6 series, 150-174 /
M r1;: volts, 80 watts, fron t

i ear mount, fu lly solid state
receive, 3 tubes in transmitter.
ful ly na rrow band , c o 'p le te
Wlth accessories

/
$288

- MOTO OlA
T51G or T51GGV, 40­
50 MHz., 6 or 12 volt,
50 watt s , vi b rator,
power supp ly , fUlly
narrow band, less ac­
cesso rles

•
•

' t: ..r
=:.... .ti' ~,

~<-- FMTRU41V, 150:170 MHz., 61
12 volt, 10 watts, vi brator pow­
er supply, front mount, t rans­
mit narrow band, receive wide
band, with accessories _ .

L ELECTRIC
.P.L.

SOL D STATE
0- Y RADIOS

(SpeCifY\ freqUency rang
FEI RE 72, JA1, 2, or 3 eries,
25-50 MHz, 12 volts, 00 atts,
front or rear mount, ully olld
state receive, 4 tu s in t ns­
mitter, fully narro band, rn ­
plete with acces ories

(spec~' y frequency range)
FE/ R 52, JA1, 2, r 3 series,
25-50 Hz, 12 volts 35 watts,
front or rear mount, ully solid
state receive, 3 tube in trans­
mitter, f Ull y narrow b nd, com
plete with accessorie

\

D43G GV-3100 , 150­
170 MHz., 6 /1 2 volt,
30 w att s , vi b ra tor
pow er supply , front
mount wi th " private
l ine " ( l e s s reeds ),
fully na rrow band ,
with accessories .

GREGORY ELECTRONICS CORP.
The FM Used Equipment~ple.

249 Route 46, Saddle Brook, N. J. 07662
Phone: (201) 489·9000

T53GGD, 150-170 MHz., 6/1 2
volt, 50 watts, dynamotor power
supply, transm it narrow band,
receive wide band, less acces­
sories

$8800
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Transceiver

of Performance and Qua lity
.,
.,

YA ESU

V Your assurance

IYAESU I X

--•--
• c •

- --- - -
~ o~ o

•

More For Your Money
FTdx401
Bui lt -in AC Power Su pply
Bui lt-in WWV 10 MHz Band
Bu ilt -in No ise Blanker
25 and 100 KHz Cali brators
VO X
Clari f ier
Break-in CW w ith Sidet o ne
1 K Hz Readout
Selec tab le SSB
6 Month Warran t y b y Dealer
Coo ling Fan
AM Posit io n

$599.00
No charge
No charge
No charge
No charge
No charge
N o c harge
No charge
No charge
No cha rge
No charge
No charge

Total only $599.00
Amateur Price Net

Price Subject To Cha nge

Tomorrow's Tra nsceiver Today: 20 tubes plus 50 sil icon semiconductors.
passive crysta l filter (6 pole) , velvet smooth tun ing, superb noise blanker.
standa rd electrical parts. This is truly the best buy in the amateur f ield to­
day. See your loca l dealer for brochure & demonstrat ion .

r llcto r y Service is ava i lable even .fter yo ur w a rranty ha s expi red for t h e cost of la bo r an d parts .

YAESU MUSEN USA INC.
7625 E. Rosecrans Avenue, Unit # 29

'0 Paramount , California 90723 Phone 213 -633-4007
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I966
de clops the 4CX 1500B focused
high linearity service.

EIM A
tetrode f

C introduces th e firs t high power
fami y 0 5- 100 kW tetrodes for broadcast
service.

_,-_<:::~"; I MAC produ es the 8877 e xte rna l
..... an ode VHF triode f r ca thode driven service.

multiple
ed rad ar

EIMAC produces the 3-400l and 3-1000l
hlqh -mu t riodes for cathode driven linear
amplif ier service.

~~

This month
EIMAC celebrates

40 years of delivering
what you need.

I96I

19SLi
EIMAC sta rted with the 50T triode. the

fir st re liable high frequency ower tube. A
who le family of tri odes follow d.

EIM AC produces the 304T
tri ode. the heart o f World War II pu
equipment.

No company can survive four decades
without an tici pating wh at the customer
needs and gill;n hi m what he wa nts. Over
th ars c--.s@te-oH e- r4dvance­
ments have chenqedI h te of the--wo rld .
Here are some high lights:

- .cn~
EIM AC int roduces a ne w family of 900

MHz high·mu 10des for land m obile com­
munications.

~~7~
E IM AC d ev el op s the two - m eg awatt

X-21 59 tet rode and the X- 2176 t riode, the
world 's most power ul tubes.

e next
(j years will

be even better.

EIMAC provides quantity production of
the secret Zahl tube (VT-158), th e "rada r tube
that changed the wa r:'

1!t~1:!·1!t~15
EIM AC leads the world in mass produc­

tio n of VHF pulsed power tubes fo r mi li tary
radar: over 125.000 tubes per month!

t~AC introduces the 4-250A famil y
of tetrodes for HF and VHF operation.

1%6

1!t~ln
E IM AC introdu~s the exte rn al' anode

4X1 50A tetrode for HF and VHF service.
fo llowed by the 4X 1SoG'c axia l-based v
sian for EeM service.

E IM AC produces th e first ceramic-meta l
tetrode, the 4CX5000A, for broadcast and
FM service.

•

EIMAC introduces the 4CX1000A high
gain. external anode tet rode for single side­
ba nd HF linear amplif ier ser vice. \

d ivision
•varian

•
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