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Kil HM-2102,
4 Ibs.
29.95"
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Tune-up with maximum precision
The Heathkil VHF I SWR Bridge IesIs
transmitter output in power ranges of
1 to 25 watts and 10 10 250 walls ± 10%
of full sc al e. 50 ohm nominal imped
ance perm its placement in transmis
sion li ne permanently with little or no loss.
Bu ilt-in SWR bridge for tuning 2-meter

antenna for proper match,
--- .... has less than to-watt

sensitiv ity.

,
Kil HA-202,
4lbs.
69.95 "

Add 40 watts of output
The Heathkit HA·202 2-Meler Amplifi er
works with any z-meter exciter del ivering
5-15 watts, whi le pull inq a meager 7 amps
from any 12 VDC system. No add il ional
power suppl ies are requ ired . All solid-state
components mount on a single c ircu it board
for easy two-ev ening assembly. Manual
shows exact alignment procedures using
a VOM or VTVM. Connnecling cable and

antenna cable are included.

11& ·202 SPlC lfl CA llO NS _ frt"u~Q rant r : 143·149 MH I_ , • ••, "'UIII:
lOW @l ~W ,n. lOW @ 1.5 W .n, ..ow @ lOW ,n, sew@ 15 W ," , , • • "
,n pul (11 ,,,• • ): 5 10 I ~W . Inlllll / l lllplI l "",e'~ftCl : !lO oIIm, . ftom,na. 1ft ·
pul VS W' : I ,S,I m"" lu' n WI: 3,1 .... . . ' ow n $upplJ , ellui, e..e ft " :
1210 16 woe. 7 amp, "". O,e"t' ft l U mperalu,e rJ ftl l : _ JOUf. 10
+140 ' f . Diml . ,i. ftl: 3 ~ H • 41,. " W I !I"'.D.

"M·2I02 SPlC lflu,nO"' - frtllll ttoQ ,• ••• : SO MHz to 160 MHI . W. tt·
. tll' J(U.M;J: , :!; 10'" of full ·SUIe rtad ' ft ' .· ....., ca, 8IImty: To 2SO
III . SWI .....,t,. ,ty : leu tllJ n 10 III . 1.,.IllIIIc:': SO oIIm. nonllnlli. I W'
torl'CI: Conl,nuou. 10 2SO W. C'''KI",: UHf t ype SO 239. 0.. ... 1t..:
!l 14 ~ W, ~'i.~ H I lld 6W O. IiSimbled Ii one Uft, t.
' UIIIII I SO 0 _,"ducl .ve to.d .



Order Crystal Certificates
with your HW-202
Cry stal certificates are available
directly from Heath Co., ent itling
you to the crystal or crystals of
your choice. Your certificate will
be sent to you postpaid . You fil l
in c rystals desired, ma ll the cer
tif icate to the cry stal manufac
turer. who In turn will mail the
c ryst als to you postpaid. All
crystal s meet rig id Heath qu ality
st an dards to maxim ize perfor
mance from your HW-202.
HWA.202-6. one Transmit Crystal

Certifi ca te, postpa id . . • . 5.95*
HWA-202-7, one Rece ive Crystal

Certificate, postpaid • • .. 5.95*

Kit HW-202, 11 Ibs.,
less encoder 179.95'

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

Kil HWA-202-1 ,AC Power
Supply, 7 Ibs. . 29.95'

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

Kit HWA-202-4,
Fixed Station 2-Meter
Antenna,4lbs 15.95'

tart with the Heathkit HW-202
-Meter FM Transceiver.

t's an all solid-state design that you can build and
ompletely align without special instruments. And this
ompact littl e beauty gives you independent pushbutton
election of 6 transmit and 6 receive crystals. 10 watts
inimum output. Will operate into an infinite VSWR with
ut fa ilure. And for the ultimate in convenience there 's
he optional tone burst encoder for front panel selection
f four presettable tones. The HW-202 kit includes two
rystals for set-up and al ignment and simplex operation
n 146.94; push-to-talk mike; 12-volt hook-up cable;
eavy duty clips for use with temporary battery ; antenna
oax jack; gimbal bracket, and mobile mounting plate.

W·2il2 ,P(tlfltJ,TlO", - UCEIVUl - Stnlitlvlt)l l 12 ee StHAO ' (O f IS dB of Quil li"l' 11 .5 ,.'1 or 11$1. Squ.telll
11'' '11 . 1': 3 jJ.¥ or lU I. "llli, ...tp-t, 2 w.t leu till" 10"" loblllarmonlCdistofl ion ( HOJ. Op.,.tlnl fr'"UI M:J
bll iUly, Bettl r 1"-" ::!: .OO l S'll.. 11IIa'1 rl JKliu , Grel le , thin 55 ea . SPUrilUS rljlc11111, Grtltl f IlIan 60 d8 . I' r.
I cl iOll : Grul. , llIan 75 dB. Fl",t If fr.quue" 10.1 MH z ::!:2 kH z. Slcln' l' 'r'lIlutnc,: 455 kHz (. lI jusllbltj.
lui•., 1I." lIwllllll, 22 kH z nom, nl !. D, -nlpllas;1: - 6 dB per octlve from 300 to 3000 HI nom'M I. ..,dul, t l' ll
eee,bnct : 1.5 kHz m,n,m"m. n' ''S MlnU _ '1. l r I ..t,ul : 10 w.lls min'mum. Spu, I,,,. , ,,Ipul , Below -.5 dB
' om earner. Stlllllity, Betl., tllan ::!:.0015"'. On l ll. ter ftelllYfIlt' : 6MHt , ' PeIrOl i""I. I, . Multlpll,r t~t...:
2'- , " 'dul,li, n: PIl'U, .djUl labll C- 7.S kH z• • ,111 ,nltan lan'OUI hm, I,nl . Duty eyc'" 100"" . ,tIl 00 VSWR. Mil k

SW. uuld,.., None. IENE L- S,..k.r illl,.q,M" .- o/Iml . Optrlltlnl fr 'llU' ncr ranI" I'-J .9 10 1U.J MHz.
urnnl c,nlulllp li.n , .«.1 (lq u. lch. d): l , " lluln 200 m.... Tr. nlllutter: Lesl til." 2. .mperes. Optrlll.nl
."'p....lur. IInll ' - 100 to 122'" f ( - ]00 to + SOO C). Op..,..lin, ..Itap r. n, l : 12.6 to 16.0 VDC (U .• VDC
0lIl ,"'1). Dilll . ",ll nl: 2~" H e ' l,(,," W " 9~ O.
SIN...O _ S'lnal + noise + dli lorbon

Ko ise + d,"lort ion

HEATHKIT ELECTRONIC CENTERS
Units of Schlumberger Products Corporation
Retail pr ices slight ly higher.
ARIZ.: Phoenix ; CALI F.: Anaheim. EI Cerrito, Los Angeles, Pomona,
Redwood Ci ty, San Diego (La Mesa), Woodland Hill s; COLO.: Den
ver: CONN.: Hartford (AYon); FLA.: Miami (Hialeah) , Tampa; GA.:
Atlanta; ILL.: Chicago, Downers Grove; IND. : Indian apoli s; KANSAS:
Kansas City (Mission); KY.: Loutevtne: LA.: Naw Orleans (Kenner);
MO.: Balt imore, Rockville; MASS.: Boston (Wellesley) ; MI CH.: n e
troit ; MINN.: Minneapolis (Hopkins) ; MO.: St . l ou is; NEB.: Omaha;
N.J.: Fair Lawn; N.Y.: Bulfalo (Amherst) , New York City, Jert cho,
L.I. , Rochester, White Plains ; OHIO: Cincinnati (Woodlawn), Cleve
land, Co lumbus; PA. : Philadelphia, Pittsbu rgh; R.I. : Providence (War
wick); TEXAS: Dallas, Houston; WASH.: seetrte: WI S.: Milweukee.

Free '74 Heathkil Catalog
The FREE 1974 Heathkit Catalog
has over 350 easy-to-cuttd kits
-in all price ranges-offe ri ng
better performance f eatu res
for less money-and the sat is
fact ion of building you r own.
Send for your f ree copy today!

I
I Health ~mp~;--- . -~

Dept. 12-10 ~
I Benton Harbor. Michigan 49022 I
I 0 Please send my free 1974 Heath kit Catalog. I

Please send model(s) I
I Name
I Address I
I City State Zip I
I

Prices & specificati ons subject to change without notice, I
L *Mailorde~rices;~o,~acto~_~M-29~

t

....201 S,.UlfttUIO NS: ',.._u",c~ • • nl" 143-149 MH r. ... . ., Output:
t n .' vOt Inpul), a w @ 1 W 'n o 10 W @ l.S W In. ~.,r Input Iff
r'., ): l ·J W. InpuVOutput IlIlp .dlInc" SO ohml . Inp. t VSW. , l.S:1 """ .

um. Ma llll . 1II l • • 11 VSWR: Inllll,le. .... . r hppi , Rlllul"",,"l$: 12-16
DC, 2.2 '" ",," ,mu m. OI"'lnl ;' ''l : Sl,y" II J~~ W1 2~" H. N. t w.....t:
".

EW... now bring your hand-held
p to 10 walls
he new Heath kit HA-201 delivers up to
a watts for a 1Y2 watt Input . .. 8 watts for
watt input.. . ideal fo r handheld, portabl e
nd mob ile ri gs. Completely automatic
peration . . .all solid-state transmit-receive
witching eli minates relays. Will withstand
n infi nite VSWR load without failure, Tuned

nput and output maxim ize effic iency and
educe spuri ous emiss ions. Assembly is
qu ick 1-2 hours, Ope rates from any 12·

6 VDC supply, such as the HWA-202-1 or
utomobile --attery.

it HA-201 ,
Ibs., mailabl e

5.95 '
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Improve performance with
iJ,n AMATEUR

ACCESSORIES!

Get the best from your beam!
BN ·B6 Broad Band Ferrite Balun Couples any 52 ohm unbalanced trans
mission line to any 3 to 30 MHz 52 ohm balanced antenna system. Improves
energy transfer to antenna and eliminates stray RF from feedline and tower.
Stops coax shield currents that upset tront- to -back ratios and disrupt pat
terns. Helps stop TVI from line radiation . Has neg ligible insertion feed
th rough loss. The frequency independent SN-BS comes complete wi th all
hardware required for beam or doublet installation. Gives you optimum per
formance over all Ham bands! Order No. 242

• VSWR 1:1 when terminated with balanced 52 ohm load > Rated at 1 kw
CW • Impedance ratio 1:1 at 52 ohms · SO-239 input connector

For prices and information, contact your local Hy-Gain
distributor or write:

Lightweight Center Insulator
for Multi -Band Doublets

Model CI Strong. lightweight , water
and weather-proof insulator molded
from high impact cycolac. All hard
ware irid ited to MIL specs. Accepts
y. ' or 'l-!" coax. Orde r No. 155

Rugged End Insulators
for Multi-Band Doublets

Model EI Hefty. 7-inch insulators
molded from high impact cycolac.
Leakage path increased to 12 inches
by heavily serrated body. Available
in pairs on ly. Order No. 156

..----.

iJ,n
Hy-Gain Elec tronics Corporation ; 8601 Northeast Highway Six ; lincoln. NE 68507: 402/464-9151 ; Telex 48-6424.
Branch Oflice and Warehouse; 61 00 sepulveda Blvd.. # 322; Van Nuys, CA 91401; 2131785-4532; Tei811 65-1 359.
Distr ibuted in Canada by Lectron Radio Sales. ltd.; 211 Hunler Street Wes!; PeterboroYgh. Ontario.
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18 900Kenwood's superb
- state-of-the-art SSB transceiver TS·520 Kenwood 's go every place

. . . do every thing transceiver

... the ultimate transceiver. The promise of
the transistor has been fulfilled. Here is the
transceiver you will want to own . .. whatever
you have now, get ready to trade up. Its im
portant features are far too numerous to list.
It s specifications are superb. The TS-900 is
unquestionably the best transceiver of its kind
ever offered . The price . . . . . _. . $795.00
PS-900 lAC Supply) $120.00, the DS-900
$140.00

The new TS-520 is the transceiver you have
wanted , but could not buy until now. It is a
non-compromise, do everything, go every
where 5 band transceiver for SSB or CW that
performs equall y well at home, in an auto
mobile, airplane, boat or trailer. The TS-520
features built-In AC power supply. bu ilt-in
12 voll DC power supply, built-in VOX with
adjustable gain delay and ant i-VOX.
The price .. .• ••. . . . .. . ..•.. • . $629.00

•

~ .
,

R·599A Receiver

The R·599A is Ihe most complete re
ce iver ever offered . It is sol id state,
superbly reliable, sma ll and lightweight,
covers the full amateur band . . . 10
thru 160 meters. CWo LSB , USB, AM,
AM.N and FM.
The price $459.00
The T-599A is mostly sol id stale . . .
only 3 tubes, has built-in po wer sup
ply, full metering (A LC, lp, RF out 
put & high voltagel. CW·LSB-USB-AM
operat ion.
The pr ice _ $479.00

Plea se ca ll or w rite for comple te specif ications. Also avail ab le at K enwood dealers through o ut the U .S.

4 • CO • O ctober, 1974
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Amateur Net

s

Here's an outstanding valu e
that d elivers 20 W atts of 2 meter

FM power. The u niq ue front
panel mode switc h e na b les

predetermined or inde pendent
paired frequency o peration . LOCK

mode provides full 12 channel
transceive on frequency pa irings

normally used in your a rea .
UN LOCK mo d e permits u p to

14 4 possible frequency
combinations. The receiver gives

0.4 Jlv sens itivity a nd 3 w atts
aud io output . All of th is

for only

~1

~~~ ELECTRONICS. INC,
7707 RECORDS STREET

INDIANAPOLIS, INDIANA 46226

American Made Ouality at Import Price

The Incomparable 12 Channel
2 Meter FM Transceiver

An FM Model For Every Purpose .. .
Every Purse

This issue of CQ contains the smallest num
ber of total pages we've run fo r many
yea rs . At the same time . the subscription
rates have been raised approximately 25 per
cent. On the surface, t his might appear
quite paradoxical, but the underlying reasons
are quite simple .

The Amateur Radio industry is far from
booming; during the past decade we've
wat ched dozens o f o ld hoe equipment man
ufacturers withdraw from the market, and
with them , many fine long-standing dealers
and dist ributors. And paradoxical t ho ugh it
might seem, the industry is still too cro wde d
for the amo unt of dollars that can be spe nt
o n ham equi pme nt and accessories.

CQ is but one o f four monthly publicatio ns
serving the ham population , along wit h sev
eral o ther splinte r publicat ions cate ring to
specifi c interest s. There just aren't enough
advertising dollars available to su pport all
these magazines in an industry that's facing
a bu siness slow down. And the subscript ion
an d single copy sales don't offe r a publisher
enough income to cover the gap.

There fo re we intend to pu bl ish CO o n a
basis that will keep the magazin e self suffi
cient not dependent on our o ther publi
cat ions. We wo n't make a phony effo rt to
indica te pro sperity, where it just doesn' t
exist. Unfortunately , o ur o verhead IS far
greater than that o f the co mpe ti tion be
cause we o ffer far more service than either
Ham Radio or 73 , and we don't enjoy the
tax benefits , postal reductions or free edi
torial that's granted QST.

S O CQ will continue to pro vide readers with
the same high quality of edito rial material
with a fe w less total pages. We will no longer
run free classified ads , and we will no longer
o ffer subsc riptions at a price below our co st.
The increasing prices o n paper . print ing and
postage make this no longer feasible.

T he purpo se o f these economies is not
to take unfair advantage o f our readers.
The o bject is simply to allow CQ to co n
tinue as a viable fo rce in the amateur radio
market place f and to do this we must reverse
the economic trend . Fo r tho se readers who
subsc ribed only for the previously offered
free classified ads, we'I l refund subscription
m one y if requested o n a pro-rata basis.
CQ will continue o n a self-sufficient basis,
and we hope you'll bear with us during these
lean times.

Message Irom the publisher

Richard A. Cowan, WA 2LRO
Publisher, CQ

HR·& HR·220 HR·2MS
12 Chann.I-2S Walts 12 Chann. ls·l0 Wattl 8 Chann.1 Tranlun

6 Mit er FM Tranlc. iv. r 220MHZ FM Transceiver 2 Met. , FM Tranluinr

October, 1974 • CQ • S
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ALPHA 374
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ALPHA 374 doesn't take up a lot of space - won't break your back or your bankbook
-e eliminates the usual chore of tune-up when changing bands under normal conditions.
And ALPHA 374 is ruggedly built to do the job right . . . in the ALPHA tradit ion I

• A COOL, CONSERVATIVE FULL GALLON - all modes - self-contained
in one beautifu l cubic foot !

• NO-TUNE-UP INSTANT BANDCHANGE - pretuned bandpass filters do
the job for you .

• ADVANCED CONTROL, MONITORING, AND ALC make operation simple.

• PREM IUM COMPONENTS - superb ALPHA engineering and craftsmanship.

Every ALPHA 374 is backed by ETO's full year warrant y and tradi tio nal service.
Co ntact your dealer today - or if more convenient call ETO direct - fo r full deta ils
and prom pt delivery of your new ALPHA 374.

U.S. Amateur Net Price $1195.

6 • CO • October, 1974



OUR READERS SAY

Canada: Not Alone

All DXERS

Ed itor, CQ:
Though I love CQ wi th all my heart and trans

ceiver. (I've even renewed o nce), I fear that I must
inform you that you are in di rec t conflic t with a
resolut io n of the Conti nen ta l Congress o f J une 14,
177 7. In this ac t, it is clearly sta ted that the nag
o f the United States sha ll "be 13 st ri pes alternate
red and w hi te ..•t. These 13 stripes represent t he 13
o rigi na l colonies, but it loo ks like my encyc lopedia
is wrong. From the July cove r we had 15 colonies.
But don't take it too hard . it's st ill a great magazine
for a great hobby.

Scoll M. Yost , WB8HSL
Kalkaska, Ml

Good grief! How man y more errors are o ur
eagle-eyed readers going to detec t in a single CQ
cover? Well , that 's the price we pa y for a li ttle
artis tic crea tivity. - Ed itor

Betty Crocker to the Rescue

Editor , CQ:
Talawanda High Sc hool has a very active ama

teur radio club. Bot h the schoo l and man y o f o ur
members subscribe to your maga zine. At thi s time
the club has no single side band gear in it 's general
class s ta t io n. In o rd er to defray the cost o f purchas
ing suc h eq uipment the club is holding a coupon
drive. We are see king ap proxima tely 130,000 Betty
Croc ke r Coupon units. These cou po ns are found
on man y General Mills food products and can
usually be identified by a green border.

The dri ve has been a p proved by the school
principal a nd Ge nera l Mills. O u r club would appre
cia te your ma gazine mentioning o u r efforts so
that o ther hams across the nation can take part
in this big task . Any cou pons a nd request s for
further information sho uld be sen t to this ad dress:

Talawanda High Sc hool Ama teur Radio Clu b
Ta lawanda High Sc hool
Oxford, O hio 4 505 6
O ur cl ub m embers have found your magazine

to be m ost helpful and informative in the past and
wo uld like to than k you for it.

Matt Ziegler, WB8 KZO
President

Hot Radials
Editor , CQ :

Bill Orr. W6SAI . on page 4 7 o f the Jul y issue o f
CQ Magazine in his conti nuing ser ies on a ntennas
says "If you have access to the roof. a n antenna
ma y be laid d irectly on the surface of the roof."

I am sure Bill didn 't mean this literall y , because
the ends o f rad iato rs and resona nt radials are ex
tremel y hot and are fire hazards.

I o nce had an o ld shW"igle roof catch fire w here
the end o f a dipole W3S in contact wi t h the roof.
With Q RP of course anyt hi ng goes.

I enjoy the tight -hearted sty le from the o ld pro.
Katashi Nose. KH61J
Honolulu, HI

de W 3KT QSL SERVICE

You need a ox QSl service-although you m.ay
not real ize it!

What is a OX Q Sl Service ?
A QSl service will take your OX QSling off
your hands by forwarding your QSls to OX sta
tions.

Why can't you do it yourself?
Yo u can, if you have lots o f t ime. money, and
all the informat ion on where to send the cards.

But why the W3KT QSl SERVICEI
W1KT has been running his QSl service for
over 12 years. In the meantime other such set
vices have come and gone, while W1KT QSl
SERVICE keeps getting bigger all the time.
There must be a reason.

wbet is the reasont
The W3KT QSl SERVICE has proven to be de
pendable and efficient. Handling QSls is
W1KT's full time activity. He is an active OXer.
He has 351 co untries confirmed and is tied fo r
the top posit ion on the CW/Phone DXCC
Honor Roll. He has also earned 5 Band DXCC.

How does this service work?
You send the QSls for your OX QSOs to
W3KT. 0 0 not address them. It the DX station
has a stateside (or VE) QSl manager, your QSl
will be sen t to him with an SASE. The reply
which comes back to W 3KT will be passed
along to your ARRl QSl Bureau. Other QSls
are sent to the fore ign QSl Bureaus, or, if nec
essary, direct. The large volume o f cards reo
ceived makes it possible (and necessary!) to
send o ut your cards promptly.

How much does it cost?
Twenty cards per dollar . if whole doll ars are
sent, and you need not send all 20 cards at
the same lime . For sums less lhan a dollar the
rate is & cents per card . ThE.> rE.> is no member
ship fee.

Why don't you try this service?
Thousands of DXers use it.

W 3KT Q SL SERVICE
Box 66, Valley Hili Road,

Malvern, PA 19355
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The Millen 2 KW Transmatch
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$17 7 .

MANUFACTURING COMPANY, INC.
lse EXCHANGE ST.. MALon. , I.AA$ S. 02148

T EL . ( 6 1 7 ) 3 2 4 ·''1 08

Matches 10-300 ohm unbalanced loads to 50 ohm t ransmitter
put, SO t hrough 10 meters (1300 ohms on SO and 40).

Handles the amateur legal power limit.
Built-in sensit ive trough-line Reflectometer.

Tight-fitting copper plated enclosure,
shielded meter, minimizes stray ..."'~
radi ation. ~

Double-wi ping dual break
heavy duty band switch.

Low-level coax output
for scope sampling.
Compact : 14" w. x 7" h. x
13 5/S" d.

®

®
(j)

@
@
@

Annou ncements
EI Paso, Texas

The EI Paso, Texas Ha mfest an d Swa pmeet
wi ll be held o n Saturday and Sunda y, Oc to ber
12 th a nd 131h. 19 74. Semina rs, Ilea mar ket and
pri zes. For more information. con tac t WDS CMB.
7772 G ran Quivira, EI Paso, Texas. 799 04.

Gaithe rsb~ rg, Ma ryland

The fou nda tion for Amateur Radio wi ll hold
its an nual Hamfest a t t he Gaithersb urg Fai rgrounds
Gaithersb urg, Mary la nd, 0 11 Sunda y Octo ber 20th
19 74. There will be a Ileamarket, ex h ibits . and
ma n y pri zes. All events are indoors and parking
is free . For informat ion writ e or ca ll Bill Miller,
K4 MM, 10 91 9 Wo o d fa ir Ro ad, Fa ir fa x S t atio n .
V A 22039, (70 3 )273-0 1 12 .

Hamilton, Ontario, Canada
O n October 25, 2 6, a nd 2 7th 19 7 4 , the Hamil

to n Ama teur Radi o Club , Inc. will sponsor the
R.S.O . Convent ion . It will ta ke place in the Hol 
ida y In n . Hamilto n , On ta rio , Canada . For regis
tra ti o n fo rms, writ e : P.O. Box 836, Burlin gton .
O nta rio , Canada .

ST. Georges. Ber muda

The w e e k of October 13th thr u October 20th.
19 74 has been proclaimed as A m a t eur Ra dio
Week, thr o ugho ut the Islands o f Bermuda, by His

Excellency The Governor. For more in for ma t io n
writ e to The Radio Societ y o f Bermuda , P.O. Bo x
27 5 Hamilton, Bermuda. Travel and lodging arra nge
ments sho uld be made through your lo cal travel
agent.

Orlando, Florida
The 19 74 QCWA Na t ional Conve ntio n will be

held in Orlando. Florida o n October 2 5th and 26th
at t he Howard Johnso n Florida Ce nter. II is lo cat ed
a t the intersection o f Int erstat e-a and S.R. 435.
There will be pri zes, exh ibi ts and a banquet o n
Oc tober 26th. For more informat ion, contac t :
Lew Sieck, 12270 4th St ., East, Treasure Isle, FL
33706.

Manila, Philippines
O n November 8t h and 9 t h, 197 4 , the Sou th

East Asian Net Conventio n wi ll be held in Manila .
All interested Hams sho uld write to DU- l ·JO, P.O .
Box 386 MCC, Maka ti, Philippines , fo r reservat ions
and o ther inquiries.

Geneva, Switzerland

The Internat io nal Amateur Radio Club in
Geneva in tro duced, in 19 64 , a Special Award ,
having a scient ific purpose : the CPR (Contr ib uted
to Pro paga tion Resea rch).

Sinc e the pro cessin g o f this volu minous data
is progressing very slowly and the n umber of
reports collec ted is sufficient for the pur pose o f
our study, it has been d ecided to cease issuing the
C PR diplomas, as from Decem ber. 3 1, 19 74 .
Mlrostav Joachim, O K IWI, President , I. A.R.C.
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How to win the fist fight.•.
with CWequipment from HAL.

EmU5~ •-
0 e •

9 9l~'1!' --_.. - --
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 effo rtless ly. Send
from 8 to 60 WPM with conventiona l, iambic,
and dot memory operation. Operates with dual
or sing le lever keys. The opt ional 1550110
automatically sends " DE" followed by your
station call. For fast, accurate CWoorder the
HAL 1550110 or 1550 today.
Price : 1550110, $95 ; 1550, $75; ppd USA.
Air shipment, add $3.

ID-1A repeater identifier.
Commercial quality, low price.
The HAL 10-1 A brings the rad io amateur a
commercial-quality repeater identifier that
compl ies with FCC 10 requirements. It has a
un ique read-on ly-memory that you can easily
reprogram yourself. Capacity of the ROM is
39 dots, dashes and speces. TTL IC's assure
immunity from noise and temperature. 10 inter
vals available ; 3, 6, 12 or 24 min. Specify call.

Price: $115, ppd USA. Air shipment, $3.

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

CW-and RTTY on one keyboard!
The HAL DKB-2010.
All solid -state. Type out CW at8-60 WPM. Ad
justable dot-to-space ratio (weight). Complete
alphanumeric keys. plus 11 punctuation marks.
Five standard two-ch aracter keys, 2 shi ft keys,
break-for- Iuning key, 2 three-character function
keys, and a " DE-call sign" key.We' ll program
you r call right into the DKB-201 O. Plus com
plete RnY capabilities. Built- in three-character
buffer. Optional 64 or 128 key buffer also
available.
Price: $425 Assembled, $325 Kit, ppd USA.
64 key buffer $100, 128 key buffer $150.
Air shipment, $1 0.

r-I11IJ--~~~:~~~~~;----- En~~~7-~~o;~~;~~~~-~;~~~~-1
Box 365, Urbana , Il linois 61801 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 0 DKB· 201 0 0 MKB·l 0 1550/1 550 ID 0 ID-1A I
I 0 Complete HAL cata log I
I I
I Name Address Call Sign I
I I
I C i~/ State/ZI P I
L~~~~~~~~~~~~ ~~
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illD 550A

The Total Communication System
From

,

center,

•

•me.
Dallas

The Hy·Gain 550A is the complete amateur system. Designed lrom the ground up to work t09ltther for toter per
formance. Each erement is matched to the system. for simple. plug-in ellpansion 01your capabili ties.

Gl . SSOA Tra nK_ln, The matchless heart of the 550A System. No other t ransceiver can give you this performance
lo r the price. Operating fixed station or mobile. the GT-55OA is guaranteed 10 have top freq uency slabillty alter
warm-up. A graph showing stabili ty during f inal check-out is included With each unit. 25 KHz calibrato r and VOX,
optional.

Frequency Cover. ge - 3,5-4.0, 7.0-7.5. 14.().14 .5, 21.0-21.5. 28,0·29,0 MHz crystals supplied. Other 10 meter
coverage optional. Power Output-300 watts PEP (nominal) on SSB, 180 walls on CW and RTTY, rnrc 50 ohm
resrsuve load,

Harmonic and Spuriou. Aadlation -Carrier suppress ion in excesa at 45 db down , unwanted side bands m in us
55 db oscillator feed through and miller spurious products down 50 db.Second harmonic minus 40 db and
third order distortion in excess of minus 45 db.
Nolae Level - In exc ess of 40 db below single tone carrier.
Audio Frequency Ae,pon.e - Mi nus 6 db appro ximately 300/2400 Hz determined by side band f ilter.
AF Compr. " lon Characterl.t lc. - Up 10 10 db RF compression without distortion.
Aecelver S.naltlvlty - Better than .5 uv tor 10 db g. N/ n rat io .
Aecel ver Selectivity - 2.1 KHz with 1.8 shape rector l o r SSB or 300 Hz sharp seleclivity with opt ional CW liIter .
Aecelver Spurlou . Ae.pon. e - Image rejec tion better than 40 db down. Inlernal spurious below 1 uvequivalent
input.
Frequency CaUbraUon - lnlerpo lation 10 1 KHz in 5 KHz increments.
Frequency Stability - Within 10 Hz during any 30 minute warm-up period. less than 100 Hz in any 15 minule
warm -up period, not more than 100 Hz wilh a plus or minus 10% line voltage variation.
Calibration Accuracy - Interpolat ion to 1 KHz aller cali bration.
BaCk La'h - Not mere than 50 Hz.
Output Impedance -Variable 50 ohms nominal capable 01matching up to 2-1 SWR (30- 100 Ohms).
Automatic Volume Control - Fast attack. slow release on en receiver modes.

Order No. 855

RF550A cc m eme high accu racy watt meier ; cahbrated In 400 and " ,000 watt scales; switch for forward or
selecled power; swilCh to select 5 anten nas or dummy load. Order No. 857
RV550A is a solid state VFO. Funct ion swi tch selects the remote unit to control Receive-'rreescewe- Transmit
frequency independently. Order No. 856
SC550A Speaker Console wi th headphone jaCk. AC400 power supply will mount inside. Order No. 858

AC400 Po wer Supply is heavy duty solid state 10 operate GT-5SOA atluU powe r. on SSB or CWoand WIth switch
eerecnce of 1151230 VAC, SOI60 Hz input voltages. Order No. 801
G-1000 12V 0 C Mobile power supply With cables. Order No. 802

Elec1ronics Cenler ca rries co mplete li nes of Ham eq ui pment, accesson es and antennas. Write or ca ll Walt.
W5ZYA or AI, W5PXH for your HAM needs.

2929 N. Haskell · Dallas, TX 75204 • 21 4/526-2023

ectronics center, •mc.
Home of the world 's largest
Electronic Flea Market. It's
free ! First Saturday of each
month.
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SSB-ecr.

increa.re talk power. cut ·-.rplatter··

Our 444 base station microphone not only gives you Increased talk power,
but cuts "splatter" (and QRM complaints) to an absolute minimum! It has
superbly tailored response, with sharp cutoffs below 300 and above 3,000
Hz and 8 rising response characteristic for maximum Intelligibility. The 444"
rugged, reliable Controlled Magnetic element has been proved In safety
communications, and other tough professional communications appllce
tions. It deliver. a clean signal 10 the transmitter at levels 8S high 81 crystal
units! (And, unlike crystal and ceramic units, the element Is totally Immune
to the effects of temperature and humidity.) The 444 also features an adJust
able height stand that makes for comfortable Uragchewlng" sessions. an
optional-locking bar for push-to-talk or VOX operation. and a practically
Indestructible Anno-Our- case. Write:

Shure Brothers tne., 1['.
222 Hartrey Ave•• Evanston, III. 60204 ~
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REPEATER OWNERS

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

REPEATER USERS

If you want reliable access to the re peaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are custom made for your
rig. We don't stock a large quantity of crystal s fo r a certain frequency and
hope you can tweak them to frequency in your rig. We do offer FAST service
on crystals made especially for you and your rig. If you wa nt reliable,
on-frequency operation, INSIST ON SENTRY.

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224 -&180
TVVX -91 0 -8J0-6425

12 • CO • O ctobe r, 1974
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• Sta inless steel c lamps permitt ing
adjustment without damage to the
aluminum tubing .

• Guaranteed to be eas iest assembly
of any mult i·band vert ical.

• Antenna has 'lio"-24 stud at top to
accept RM-75 or RM-75-S Hustler
resonator fo r 75 meter operation
when desired .

• Top loading on 75 meters fo r
broader bandwidth and higher
rad iati on effi c iency!

• Feed with any length 50 ohm coax.
• Power capability-full legal limit

on SSB and CWo
• Ground mount w ith or without

radials; roof mount with rad ials.

• Lowest SWR- PLUSI

• Bandwidth at its broadest! SWR
1.6 to 1 o r better at band edges.

• Hustler exclusive trap covers
" Spritz" extruded to otherwise
unattainable close tole rances
assuring accurate and permanent
trap resonance.

• Solid one inch fiberglass trap
forms for optimum electrical and
mechanical stability.

• Ext ra heavy duty aluminum
mounting bracket with low 105s
high strength insulato rs.

• All sections 1Y4 #0 heavy wall, high
strength aluminum. Length 21 '5",

PERFORMANCE AND MECHANICAL SPECIFICATIONS

4-BTV THRIVES ON COMPARISONI
FOUR BAND-40 THRU 10 METERS

FIXED STATION TRAP VERTICAL
Whether you want-

• one sett ing for total band coverage
• extra weight and high mechanical strength
• easy assembly and install at ion
- or just plain performance and reliabi lity-

Hustler is the verified choice!

15800 commerce park drive.

brook park. ohio 44142

MODEL 4·BTV
WGT. 15pou nds

Buy Hustler . . . buy the verified choice of thousands!

A ilable from all distributors
va who recognize the best!

e .
trorncs

orporatio
Exporter: Roburn Agencies, Inc. , New York, N.Y.
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ONE NAME
GROWS STRONGER

YEAR BY YEAR
When you buy a Hen ry Linea r Amplifier,
you buy qual ity . performance , reliability . .
all the leatures tha t have made Henry
amplifiers world famou s. But most of all
you buy the Integrity of the Henry name.

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

But one name ha s grown steadily
throughout the yea rs . Today Henry am
plif iers stand preeminent throughout the
enti re amateu r world ... symbols of the
tlnest equipment you can buy.

Join the great fam ily of happy Henry
ampUlier owners . Treat yourself to the
best .

~---...1
I

I

I

2K-4 •• •
THE "WORKHORSE"

The 2K-4 linear amplifier 01
fers engineering, construction
and features second to none,
and at a price thai makes it
the best amplifier value ever
offered to the amateur. Con
structed with a ruggedness
guaranteed to provide a long
life of reliable service, Its
heavy duty components allow
it to loaf along even at full
legal power. If you want to
put thaI strong clear signal on
the air that you've probably
heard t rom other 2K users,
now is the time. Move up to
the 2K·4. Floor console or
desk modeL. . $895.00

2K·ULTRA Small, rugged and reliable.
Loafs along at full legal power wi thout
even the sound of a blower. Uses the
besl components available, including a
pair ot Eimac 8873 lubes. $895.00

TEMPO/ 2001 Small , rel iable and inex
pensive. Two Eimac 8874 grounded grid
triodes, fu ll kilowatt o f output tor SSB,
bent-In solid stale power supply, anten
na relay, internal blower, relative AF
power ind icator and fu ll amateur band

coverage from BO-10 meters. $595.00 Henry o ff ers a line of su perb cern
3K.A Superior quality linear amplifier mereta ! h igh frequ enc y am pli fi ers
tor commercial and m ilitary use. Two incl udi ng the 4K·Ultra and 1K-4A
Eimac 3-500Z grounded grid triodes, Chan nelized Amplif ier. A lso solid 
three kilowatts PEP input on SSB with s ta te Vhf and Uh f amplif iers up to
effic iencies in the range of 60% . PEP 120 Watts.
output in excess of 2000 wens. Pro-
·0 5 pply capable 01 fur. Please c all o r write for full tectml-

v, es a power u I i ticati H A I·nishing 2OClO watts ot continuous duty ca speer rcanoos. enry mp 1-
input for ATTY or CW with 1200 watts' t iers are a lso available at selec t
output. $1150.00 dealers throughout the U .S.

Export inquiries invi ted
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BASSETT

High effic iency mob ile
and portable antennas
for an amateur bands,
CAP, MARS. CB.
SECURITY.
PUBLIC SERVICE.
MARINE. AND
GOVERNMENT USE.

• 2·6·10·15·20·40·75

• Identical size, cost,
and appearance

• FULLY ADJUSTABLE
TO FREQUENCY
IN FIELD

• Low weight, low drag,
high strength
fiberglass

• Polished
chrome brass
standard ~·24 thread

• High ga in collinear
on 2 meters

MODEL OGA·2M

$29.50 postpaid

in U.S.A.



iJln

Hy-Quad 10-15-20 Meter
Tri-Band Antenna
makes all others

obsoleteI
This is the quad you 've been looking

for ! Hy-Gain eng ineers have retained all
the advantages of a quad and eliminated all
the disadvantages ... and wrapped it all into a

tough package that comes to you complete ,
there's nothing else to buy. The Hy-Gain Hy-Quad

is the only quad antenna that gives it all to you !
Its all -aluminum diamond element structure and single

feed line simplify line routing . Spreaders are broken at
strategic electrical intervals with insulators and each element
is individually resonated , so there's no interaction. Superior
construction throughout insures years of strong DX
performance!

* Individually tuned gamma matches on each band.* Exclusive vertex feed.* Full wave element loops requ ire no tuning stubs, traps,
loading coils or baluns.* Horizontally polarized.* 8.5 db forward gain.* VSWR less than 1.2:1 at resonance on all bands.* Mounts on any mast 1V'" to 2Vi ' diameter.* 52 ohms impedance.* Accepts maximum legal power with ease.* Boom length 8'.* Spreaders 25'5" overall.* Turning rad ius 13'6" .* Weighs just 42 Ibs. complete.* Front-to-back rat io 25-35 db. Order No, 244

For prices and information, contact
your local Hy-Ga in distributor or
write:

Hy·Gain Electronics Corporation; 8601 Northeast Highway Six; Lincoln. NE 68507 ; 402/ 4&4·9151 ; TeI. _ 48·6.(24.
Branch Office and Warehouse; 6100 Sepulveda Blvd., #322; Van Nuys, CA 91401 ; 2131185-4532; Telell 65·1359.
Distributed in Canada by Lectron Radio Sales. lid.; 211 Hunter Street West; Peterborough, Ontario.

16 • CO • October, 1974





Uplink Downlink Satellite
Operating Passband Pa ssband Po wer

Satellite Mode mHz m Hz Fu nction Wa lts

OSCAR-6 ON 145.90-146.00 29.45-29.55 Repeater 1.0
" O N 29.45 II ,T,C ' 0 . 10

OSCA R-7 A 145.85 -145.95 29.40-29.50 Repeater 2.0.. A 29 .50 e.r.ce 0.25, ,.. B 432.12 5-432.1 75 145.97 5-145.925 Inverted 10.0
Repeate r.. II&C 145.980 II T C" 0.20, ,.. C 432. 125-432.1 75 145.975- 145.925 Inverted 2.5
Repeater.. A&D 435 .100 II T ca 0.40, ,.. A ,II ,C&D 2304 .10' IIT,C' 0.10

Req'd Earth
Stat'n Power
Walls-ERP

100

100

400

400

1Beacon, Morse Code telemetry and Codestore 3Beaco n. Morse Code and teleprinter telemetry,
(c.w, mode ) . Codestore (f.s.k. mode, 850 Hz ) .

:! Beacon, Mo rse Code telemetry and Codestore -' Reacon. HI ge nerator and Morse Code teleme-
(c.w, mode ) and teleprinlcr teleme try (a.f.s.k .. try ( f.s .k. mode , 170 Hz ) .
850 Hz, 60 w.p.rn .) . ' If authorized by the FCC.

Table 1: Summary of key OSCAR-6 and OSCAR·] communication parameters.

the same receiving, transmitt ing and tracking
syste ms and methods can be used for each .

If the launch goes according to plan, OSCA R
7 will be at an alti tude of approximate ly 910
miles, o ut o f step with OSCA R-6 by a half orbit,
or 57.5 min utes. From this height it will be able
10 "see" al most 2400 miles in all di rections along
the earth's surface. Stat ions as fa r apart as 4800
miles should be able to communicate through the
new sa tell ite, when it is within mutual radio
range.

The sa te llite's inclinat ion, o r the angle at
which its orbit will inte rsect the ea rt h's equator,
should be 101.77 ' . OSCAR-7 wi ll inte rsect the
equa to r twice during each orbit; once heading
nor th, o r ascending and once head ing south, or
descending. By defi nition. a new o rbit begins
every time a satellite crosses the equator whi le
head ing north, o r during its ascendi ng node. The
new satellite should com plete an o rbit every I J5
minu tes a nd cross the equator 28.75° fu rthe r to
the west with each successive orbit.

In the United States, the sa tell ite sho uld be
within communica tion range for a t least three
successive descending orbits during the morn ing
hours and three ascendi ng o rb its du ring the even
ing. It should remain with in range for up to 20
minutes on near ly overhead passes.

Table 3 contains the da ily initial. or reference
orbits fo r OSCA R-6 for October, 1974. Because
of the regularity and stability of th is orbit , it is
only necessary to keep adding 115 minutes and
28.75 ° to each equatoria l crossi ng. to determi ne
successive o rbits for each day. See OSCAR-6
N EWS, C Q , Feb. 1973 , p. 38 for exa mples for
determining which orbits will be in communi
ca tion range . T able 3 can be used to determine
OSCA R-7's loca tion by tak ing into account the
d ifference be tween its a nd OSCA R-6's o rbits. It
is planned fo r OSCA R-7 to be a half orbit, or
57.5 minutes out of step with OSCA R-6.
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AO-7's Hardware
The 2-to-1O meter repeater was designed by

A~ISAT, the Rad io Amateur Sa tel lite Corp. It
operates in a linear mode 'sim ilar to the o ne
aboard OSCA R-6. S.s.b . and c.w. are the recom
mended operating modes. The repeater rece ives
signa ls in a passband between 145.85 and 145.95
m Hz. and re-radiates them between a cor
responding linear passba nd of 29 .40 to 29.50
mHz, wit h a power output of 2 watts, pep. A
beacon, Morse Code telemetry a nd Codesto re
transmitter o perates in a c.w. mode o n 29.50
mHz. and it can be comma nded to transmit rele
printer telemetry at 60 w.p.m. in a .f.s.k, 850 Hz
shift.

The same equipment used to communicate
through OSCA R-6 will be suitable for this new
satellite . A sensit ive communication receiver is
requ ired. with a prea mplifi er if possible, as well
as a suitable 10 meter antenna. Since OSCA R-7
will be using a linearly po larized 10 meter a n-

F~ is receive , o r down link frequ ency in mHz
F I is transmit , or uplink frequency in mHz
F" is Doppler sh ift, in kf-l a
OSCA R ·6: F. ~ F , - 116 .456 + F,

where F , is between 145 .90 and
146.00 mHz Fd varies between ~ 4.5
kHz

OSCA R-7: F . = F , - 116.450 + F,
where F I is between 145.85 and
145.95 mHz Fe varies between ~ 4.5
kHz
F , = 578.I -F, +F,
where F , is between 432 .125 and
432.17 5 mHz F d varies between ±
11.3 k Hz

Ta ble 2: Rece ive-Transmit freque ncy relationship
fo r OSCAR-6 ond OSCAR-7.



tenna, ground sta tion antennas should preferably
be circularly polarized. Linearly polarized re
ceiving antennas can be used, but recep tion will
be subject to a greater amount of fa ding.

The tran smitt ing equipment requ ired to work
th rough the satelli te's 2-to-1O meter repeater
should be capable of about 100 watts of effec tive
radiated po wer. To achieve this, it is opera tion
ally preferable to use a transmitter with an out
put power rating of about 100 watts. and a simple
ground plane or turnstile antenna for 2 meters.
T his will eliminate the need fo r tracking the satel
lite which would be required if a lower power
transmitter was used with a higher gain, but
direct ional antenna .

The 432 mHz-to-2 meter repeate r was as
sembled in Germany, and was supported by the
western Eu ropean radio amateur community.
The repeater has an input fre quency passband
between 432.1 25 .and 432.1 75 mHz, and a cor
responding in verted outp ut passband between
145.975 and 145.925 mHz. Upper sideband sig
na ls transmitted to OSCAR-7 on 432 mHz will
be received in the 2 meter ba nd as lower side
band . The relationship between input and output
fr equencies is such th at a tran smitted signal on
43 2.125 mHz will be repeated on 145.975 mHz,
and similarly , a transmitted signa l on 432. 175
mHz will be repeated on 145.925 mHz. So it will
be necessary to tu nc up the ba nd from 432.1 25
mHz and down from 145.975 mHz.

T he repeate r will operate o n eit her 10 or 2.5
watts p.e.p., dete rmi ned by ground control. A
beacon, telemetry and Codestore tran smitter will
operate on 145.980 mHz in a c.w. mode, and will
also transm it telep rinter telemetry data at 60
w.p.m. in an a.s.f.k.- 850 Hz shift.

It will require an e.r.p. of about 400 watts to
communicate th rough the 432 mHz-to-2 meter
repeater. Sate llite trackin g will not be required
if a transmitter with an out put of 400 wa tts is
used with an o mnidirect ional an tenna. T he use
o f lower output transmitters with highe r gain
directional antennas will require tracking the
satellite.

S.s.b. and c.w. are the recommended operating
modes for the 432 mHz-to-2 me ter repeater.

Doppler shift s will be not iced on signals re
ceived through either repeater. On 10 me ters ,
the tota l shift may be as much as -+- 4.5 kHz,
while o n 2 me ters it will be as much as -+
11.3 kHz, so be prepared to crank the receiver's
tuning contro l during a pass.

A Canadian-built f.s.k. beacon transmitter will
operate on 435.10 mHz whe n the 2-10-10 meter
repe ater is in use, but not with the 432 mHz-to-2
meter repeater because of potential interference
to uplink reception. It will relay back to eart h
Morse Code and teleprin ter telemetry informa
tion, as well as Codestore, o n comma nd, all with
a shift of 850 Hz.

If the FCC grants au tho rization. a fourth
beacon transmitter will operate on 2304 .1 mHz.

Built by members of the San Bernardino Micro
wave Society in Californ ia, it will transmit " HI"
in Morse Code followed by twenty seconds of
cont inuous carrier for tracking and propagation
observa tions. It can also be commanded to trans
mit Morse Code telemetry. This beacon is de
signed to opera te on f. s.k., with 170 Hz shif t. The
FCC has not yet given the green light for its
opera tion. since it is not in a band allocated to
the amateur satelli te service.

Teleme try will be transmitted from OSCAR-7
by both Morse Code and teleprinter. The Morse
Code telemetry format is identical to that trans
mitted f rom OSCAR-6. The system makes 24
se parate measurements aboard the satelli te. Each
ana log measurem ent is co nverted into a two
digit Morse Code number or "word." A third
digit precedes th e telemetry va lue and gives the
line number in which the word is located. Format
is arra nged four words to a line, with six lines
per telem etry frame . Ea ch telemetry frame is
separated fro m the next by the "HI" identifier.
The Morse Code rate is commandable to either
10 or 20 w.p.m. Morse Code telemetry wil1 be
transmi tted on the 29.50 and 145.980 mHz bea
cons as c.w., and on the 435.10 mHz beacon as
f.s .k. with 850 Hz shift. If aut horized by the
FCC, it can also be transm itted on th e 2304.10
mHz beacon as f.s.k., with 170 Hz shift.

Six ty channels of data will be monitored and
encoded by a telepri nter telemetry system
designed and built by rad io amateurs in
Australia . Each analog reading is converted to a
three-digit number transmitted in Baudot Code .
Each three-digit value is preceded by a two-digit
channel number, mak ing a five-digit te lemetry
"word:' The dat a is arranged 10 words per line,
and there are six lines per telem etry frame. Be
tween each fra me are two lines of digital da ta
which provide info rmation on the spacecraft
clock and co mmand sta tus. Each line is followed
by a carriage return. line feed and figures signal,
in orde r to keep the printer in upper case.
Transm ission speed is 60 w.p.m. Teleprinter

A close-up view of OSCAR ] 's 2·to-10 meter re
peater module undergoing final testing before
a ssembly. It was built by AMSAT under the direc-

tion of Dick Danie ls, WA4DGU .
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te lemetry will be transmitted, o n command, on
the 29.50 and 145,980 mHz beacons as a.f. s.k.,
with 850 Hz shift, II will key the 435.10 m Hz
beacon with f.s.k. modulation. 850 Hz shift, at
45.5 Baud . It may be necessary to reverse the
mark and space tones at the receiv ing station to
recei ve the a .f.s.k. telemetry tra nsm issions.

Write directly to AMSAT~ for more co mplete
deta ils co nce rning both the Morse Code and
teleprinter OSCAR·7 telemet ry systems. includ
ing decod ing info rmat ion and repon ing forms .

OSCAR-7 a lso co ntains a CODESTORE unit
simi la r to the one operat ing on OSCA R-6. Upon
command, it will load . sto re a nd fo rwa rd mes
sages on beacon transm issions at a speed of
J3 w.p.m.

AO·7 Operating Modes
\Vith the arra y of equipme nt aboard OSCA R-

7. it will be necessary to very carefully deter
mine what will hi: o perating when. in order to
avoid interference .

Date
Oct.

I
2
3
4
5
6
7
8
9

10
11
12
t 3
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Orbit

8958
8970
8983
8995
9008
9020
9033
9046
9058
9071
9083
9096
9 108
9 121
9 133
91 46
9 158
9 171
9 183
9196
9208
9221
9233
9246
9258
9271
9283
9296
0309
9321
9334

Time
GMT
011 1
0011
0106
0006
0101
0000
0055
01 50
0050
0 145
0045
0 140
0040
0135
0035
0130
0030
0 125
0025
0 11 9
001 9
0 11 4
00 14
0109
0009
0 104
0004
0059
0 159
0054
0149

Eq uator Crossing
West Long. Degrees

65.7
50.7
64.4
49,4
63.1
48.1
61.8
75.6
60.6
74.3
59 .3
73.0
58.0
71.7
56.7
70.4
55.4
69 .2
54.1
67.9
52.9
66.6
5 1. 6
65.3
50.3
64.0
49.0
62.7
76.5
61.5
75.2

~l ode A-is the opera tion of the 2-to· 1O meter
repeater a nd the 29 .50 and 435. I0
mHz beacons.

Mode H-is the high power opera tion o f the
432 mliz-to -Z meter repeater. and
the 145.98 mHz beacon.

Mode C - is the low power opera tion of the
432 mll z-to-Z meter repeater. a nd
the 145.98 mHz beacon.

Mode D-is the battery recharge mode. Only
the 435.10 m Hz beacon will rema in
in operation while so la r cells re
charge the sate llite's battery system.

If the F CC gra nts authoriza tion, the 2304 .1
mHz beacon can be opera ted in Modes A. B. C
or D.

The sa te llite will normall y operate in ei ther
Mode A or Mode B. An internal timer in the
spacecra ft gene ra tes a pul se every 24 hours which
will cause the sa tellite to switch between these
two modes. The timer will be set by ground con
trol so th at th e mode cha nge can be made at
a pprox imate ly the same time each day. Each
repeat er will be opera tiona l on alternate days.
bu t a lways o n the same da ys each week. This
a llows one day each week for taking the satelli te
out of general se rvice. during which time ir can
be recharged, or used for special experiments.
If for a ny reason the power on the sa tellite
should drop below a predetermined level , opera
tion will a utomatically switch to Mode D.

FCC Operating Waivers
AMSAT has been issued a specia l license for
OSCAR-7, with the call sign W30HI. This is
the first time that a call has been assigned to a
sta tio n in the amateur satellite service. Requi re
ments for station idenlification (Sec. 97.87) were

2AMSAT . P.O. Box 27, Washington, D.C. 20044

20 • CO • October, 1974

Period : 115 Minutes
Inclination: 101.77 degrees
Equator Crossing : 28.75 degrees further to the

west with each successive orbi t
OSCA R-7 is expected to have the same orbita l
cha racte ristics but is planned to be a half period
(57.5 minutes) out of step with OSCAR·6.

Ta ble 3: OS CAR-6 Initiol o r Refere nce Orbital
Doto-Octobe r, 1974.

waived to the extent that only the last two letters,
" H I," o f the call need to be tra nsmitted period
ica lly by th e satell ite. The lice nse is for a five
yea r period, which represents the lon gest. FCC
authorization yet received for an amateur satel
lite.

Other rul es that have been waived by the FCC
to permit communicating through OSCA R·7 a re:

Sec. 97.43:-The requirement for every a ma
teur rad io sta tion to have one la nd loca
tion was waived .

Sec. 97.6/:-Any mode of emission au thorized
on uplink frequencies may be retrans
milled on the downlink.

Sec. 97.7 and 97.79:-Any transm issions to
the sa tellite may be retransmitted by the
sa tellite without regard to operato r fre
quency privileges on the satell ite 's down
link frequencie s. This will allow T echni
cian C lass licensees to use the 2-to-l 0
meter repealer.

Sec. 97.117 and 97./23:-TeJecommand sta
lions authorized by A h-fSAT m ay trans
mit coded telecornrnand signa ls to the
satellite, without ide nt ifying their trans-

• •missions.

The Commission also authorized the use of
the uplink passband between 432.125 and
432. J75 mHz for the 432 m Hz-to-2 meter re-
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TWO MET E R F .M . PORTABLE

.35 uV SENSITIVITY OR BETTER !

.25 SQUELCH SENSITIVITY !
F.C.C. TYPE APPROVAL PENDING !

INSTRUCTION MANUAL !

CRYSTAL SOCKETS INCLUDED!
IMPROVED TRANSMIT AUDIO!
UP TO 6 KHZ DEVIATION!

IMPROVED
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KI T ONLY 5 129.95 CO MPLETE Iess batteries
AND for a limi ted t im e only we will furn ish

ONE SET OF CRYSTALS FREE I
Your choice of 94-94; 52·52; or 34-94

IT'S AN EVEN BETTER BUY NOW I I I I ! ! ! !

ACCESORIES: " Rubber Duck ie" An tenna (BNC Connectors) $12.95

Nicad Batter ie Charger $ 4 .95
Sealed 12 v N icad Battery Pack $29.95

Pl ease Inc lu de $ 1.00 for Shipping and H and ling . N . V .S . residents a d d "lIes t.ax

;:==
- OIV. of BROWNIA N ELECT. CORP. -

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

peater, a lthough this range of frequencies is not
in the band a llocated to the a mateur satellite
service.

The Commission, in a separate action, also
extended the same rule waivers for the OSCA R-6
sate llite fo r another four years .

OSCAR·8
While OSCAR·7 may not yet be off the pad.

A MSAT is getti ng ready to manage the design
a nd construction of what eventually will become
OSCAR·S.

II's much too early for details. but you can bet
that OSCA R-S will he bigger a nd better, and will
serve more radio a mateu rs, than any previous
OSCA R satelli te-and it will cost considerably
more to bui ld .

Bill E itel, WA 7LRU /W6UF. a nd Herb
Hoover I II . W6A P\V. have generously offe red to
match. dollar-for-dolla r up to a to ta l o f $25.000,
donations to the A RRL Foundat ion which a re
earmarked for use in the a mateur satellite pro
g ram . Funds are urgen tly needed to support the
construct ion o f th is new satellite . which is esti
mated will cost o n the order of $100,000.

Rad io a mateurs eve rywhere are urged to sup
port this amateur sa tell ite program with a finan
cial contribution, while matching fund s are still
avai lable. In the USA. contr ibutions to the
A RRL Foundat ion a re tax deductible under Sec.
170 of the IRS Code . Contributions. however
sma ll, should be sent to:

The A RRL Foundation. Inc.
225 Main Street
Newington , Conn. 06111

Like all o f the radio a mateur satell ites that
preceded it, OSCAR·7, in a very real way, be
longs to radio amateurs everywhere , 11 is an open
satellite, freely available to all rad io amate urs
on an equal basis. By mid-1 974, for example.
more than 2400 rad io amateurs represent ing a
to tal of 86 different count ries in all corne rs of
the world, had a lready succeeded in communi
ca ting through OSCAR-6. a nd a conside rably
greater nu mber a re expected to make u se of
OSCA R-7.

T he OSCAR-? satellite represents the co
o rd inated efforts of radio amateurs throughout
the world . Its subsystems were develo ped by
a mateu r groups in the USA. Austra lia, Canada
and Germany. The overall project was managed
by the Radio A ma teur Satellite Corp. (A~ISAT).

a non-p rofi t o rga nizat ion of more than 1400
radio amateurs and interested non-amateurs.
from 56 different countries o f the world.

Learn more about how you can participate in
this exciti ng new frontier of amateur radio
through membersh ip in AMSAT by writing to
Membership Commi ttee. AMSAT. P .O . Box 27.
Wash ington. D .C. 20044 USA.

STAND BY F OR THE EXPECTED
LA UN CH OF OSCAR-7 BETWEEN 1600
AND IS00 G ~ IT ON OCTOBER 2S. •
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an ennas
BY WILLIAM I. ORR,* W6SAI

P EN DERGAST hung up the telephone with a
sigh and ru bbed his ear.

"Who were you talking to?," I asked. "You've
been on the pipe for over an hour. I drove over
here to see if your line was out of order,"

Pendergast sighed again. "That was Hardcore
pounding my ear. That guy is co ntinually en
meshed in antenna problems. He got beat out on
40 meters trying to work Kingman Reef. He's
fit to be tied."

..Poor operat ing habits," I replied. "A friend
of mine worked Kingman with 10 watts and an
indoor dipole o n 40 meters."

"Well," replied Pendergast crossly, "that wasn't
m e. I missed him on 40 meters, too. J ust couldn't
cut the QRl\1. I guess both Hardcore and I need
40 meter beams. Do you have any designs fo r a
compact 40 meter beam, about as big as a 10
meter beam, and with 10 decibels gain and 50
decibels front-to-beck ratio?"

*48 Campbell Lane, Menlo Park, CA 94025 .

"Not yet," I laughed. "Remember my beam
antenna theory : the gain and effective ness of a
beam antenna is pro portional to the size and to
the time and trouble it takes to erec t it."

"Tha t sounds like the v.h.f. man 's theory: if
the antenna doesn't come down in a storm, it
isn't big enough ],' replied Pendergast.

"Right," I said. "However, to get back to Hard
core's problem, I suggest that he should think
about a co mpact, two-elemen t 40 meter beam.
The crux of the problem, of course, is how
'compact' is compact? How much can you
'shrink' a beam before it becomes merely a toy?
I've seen some pretty small beam designs that
are extolled as being effective , but when the chips
are down, they don't perform as well as a dipole.

" Problem is, the rad iat ion resistance o f a full
size two o r three element beam is o nly 20 to 25
ohms at best. When you sta rt reducing the size
of the beam by introducing loading co ils, the
rad iation resistance drops rapidly. While I've
seen no information on the reduction of radiation
resistance for miniatu re beam antennas, I do
know that reducing the size of a vertical antenna
by one-half drops the rad iation resistance by two
thirds. An eighth-wave vertical antenna, then,
has a rad iat ion resistance of about to ohms, as
com pared to 35 ohms fo r a qua rte r-wave ver
ticaL"

"Do you think the same reduct ion factor ap
plies to a beam antenna",' asked Pendergast.

"Well , perh aps not exactly," I repli ed, "But
the reduction factor is of the same orde r of mag
nitude. If so, a half-size two o r three element
beam has a radia tion resista nce in the neighbor
hood of seven to eight ohms."

"No nsense !," replied Pendergast. "1\10st min ia-

45 ' 0 "

L, 12 'x l ! " S' )( ' : "
4 ' 3 " 1", ",

Dia. tvp.
D irec tor Dia t y po Dia. typo

13 ' 6 " F F

LJ
Dr iven element "">,.. L,

I r
Fig. l-Ele ct rico l layout of compa ct 40 mete r beam. This cen ter loaded bea m provides good f ront-to
back ratio and a bout 4 d b power gain ove r a 100 kHz segment of the bo nd . Dire ctor and d riven e le
ment are e q ua l le ngths. Coil I I ha s 12 turns of # 10 e namel wire or 3 /1 6" coppe r tubing, 2 lf.z " dia 
meter and a bout 4" long. Coil L, ha s 14 tur ns of # 10 ena me l wire, or co pper tub ing, 2 lf.z" diameter,
with a o ne-i nch ga p a t the ce nter, Co il is about 5" long. The 4 turn link is tig htly coup led at the center
of the coil. The link is # 10 insulated house wire. Eleme nts are tel e scoping, with shims used a s nece ssary
to provide tigh t, rugged joints. Hose clamps, o r simila r d evices should be used a t each joint. The boom
(not shown) is a 14' section of 3/1 diameter a luminum irr ig ation pi pe, or equivale nt . The co ils are
mounted on ceramic sta ndoff insulators a nd co nnect ion to the eleme nts is made with co p pe r st ra p,

The bea m is fed with a 50 ohm coaxia l li ne at points F-F,
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Heavv alu m mum

Fig. 2-Mounting b racket fo r beam. An aluminum
" crc dle" can be a ssembled out of a fla t a luminum
shee t and two pieces of hea vy a luminum angle
stoc k. The pieces a re he ld toge ther with heavy
bolts. The boom fits snugly between the pla tes and
is he ld in positio n with twe bolts pa ssed throug h
the boom. The a lumin um plate can be fa stened to
the support structu re by conven tio na l means. W hen
the bolts a re withdrawn, the boo m may be slid
back and forth in the cradle so that the o perator
may make adjustments to ei ther the drive n element
or the director. A safety stra p may be pa ssed over
the. cradle to hold boom in horizontal position.
•
turn link is placed in th is ga p. The link is direc tly
attached ro the 50 ohm coaxial transmissio n line.
The link is wound of :: 10 insulated house wire
and is positioned so that it falls nea tly inside the
space in the cente r of the coil:'

After a pause, Pendergast inquired, " Is
tha t all?"

"Tha t's a ll : ' I replied . "The usual deta ils o f
mounting the element s to the boom, and the
boom 10 the mast I leave to your imagina tion."

" Hold on!", shouted Pendergast. "How do you
adjust th e beam?"

"The beam should be on the tower. o r at least
in the clear. a nd elevated 20 o r 30 feel above th e
ground. The director is self- reso na nt about five
percent higher in frequency than the chosen
design frequ ency. The opera tiona l bandwidth of
the beam is about 100 kHz: fi ft y kHz either side
o f th e design frequ ency. The S\VR on the trans
mission line is less than 2 over th ese limit s. If.
for example. your design frequency is 7250 k Hz,
the director element is self-resonant 'It approxi
mately 6890 kHz. The turns on the loading coi l
a re expa nded or compressed until this fre quency
is achieved:'

" How do you determine this adjustment ,"
asked Pendergast.

"\Vi th a grid-dip meter: ' I sa id. " Listen to the
gr id-dip meter in a nearby, well calibrated re
ce iver. Couple it lightly to the loading coil of the
director a nd tune for the resonance dip. Note the
frequency of the dip on the receiver. If you do
thi s carefully two or three times, you can estimate
the resonant frequency of the director within two
or three kilohertz. Adjust the coil-or the ele
ment length-until resonance is achieved:'

..... Center line
o f boom

A lum mu m /

Bolt

Bo lt

ture beams provide a very good match to a 50
ohm coaxial line: '

"You fo rge t the miniature beam uses loading
coils o r other devices to establish resonance," I
countered. " Loading coils can be very lossy, and
the loss resistance must be added to the radiat ion
resistance to give a true picture of the feed point
resistance of the beam. The loss resistance can be
as high as, o r higher th an . the radiation resist
ance . ~lost of the applied power is used up in
warm ing the load ing coils. You have to be very
carefu l to design high -Q loading coils for a ll .\'

minia tu re bea m, ot herwise the miniatu re beam
will exhibit signal loss, instead of signal ga in."

Pendergast paused as I pulled a photogra ph
and a drawin g out of my brief case. " Here's a
good design for a compact 40 meter beam th at
you ca n pass along to Hardco re ( fig . I ). It is a
center-loaded beam th at provides good front -to
ba ck ratio a nd about 4 decibels power ga in. It is
a rugged beast , a nd only a little larger th an a
typ ical triband bea m. Best o f a ll, it is easy to
construct a nd adjust and won't come down in a
storm. if it is properly built:'

I po inted to the drawin g. " A bea m ante nna of
th is design was used by Project Oscar sta tio n
W6EE fo r their 40 meter RTTY schedules a few
years ago. Anyone who heard the \V6E E signa l
on the cast coast. and in Europe on 40 meters
can tell you that th is beam has real punch!"

Pendergast stud ied the drawing as I continued,
"T he heam is bu ilt on a 14 foot long boom made
of 3-inch dia meter a luminum irrigat ion pipe.
Ea ch c lement is insulated from the boom and
loaded at the center with a high-Q load ing coil.
The clement s are broken at the center and an
insulat ing plug is used to hold the halves together.
The \V6EE design used a piece of fi breglass tub
ing as the cente r insulator. but any material such
as hard wood. rnicarta o r the like ca n be used, as
long 'IS it does not absorb wate r.

"Each eleme nt is 45 feet long. The inner sec
tions a re 1liz " d iameter tu bing, the next sect ions
a re H ", "' dia met er and the tips are 'VH" diameter.
This makes a su rprisi ngly rigid element that
doesn't have much sag to it:'

"You say both elements are the sa me length "."
asked my friend. " How, then. good Sir, does this
device ac t as a beam?"

"T he element s are resonated 10 the proper fre
quenc ies by mea ns of the center loading coil:' I
replied. "The director coil ha s 12 turns a nd the
driven cle ment coi l has 14 turns. Each coil is 21/2"
in diameter and about 4" lo ng. Number 10 wire
is used for the coils, which a re air-wound .

"The co ils a re mounted o n 3"' high standoff
insulators a nd connec tions are made from the
coil to the clement with liz" wide copper stra ps.
Each stra p is 5" long: '

Pendergast scribbled furiously away in his
notebook. as I continued. "The dr iven e leme nt
coil has a one-inch space at the center. and a 4
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Fig, 3-The Mobile Home Antenna installation of
W6CYl. No hom antennas allowed in this classy
tro iler park, but TV antennas are O KI So W6CYl
made his TV installa tion into ho m ante nnas fo r the

hf bonds. See text for construction details,
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too much TV I. So he uses the gu y wires. There
are fo ur top guys, eac h o ne runs to a corne r of
the mo bile home. Two of the guy wires form a
20 meter dipol e and two of them form a 40 m eter
d ipo le, And two o f the lower guy wires form a
10 meter dipole. The 40 a nd 20 meter dipoles
a re co nnected in parallel at the feedpoint and a re
fed through the balu n. The 10 m eter dipol e has
no ba lun, but is fed di rect ly with a se para te
coaxial line:'

" But they can't be d ipoles," protested Pender
gast. "T he guy wires are a ll broke n up with egg
insu la to rs!"

" Ah, yes ," I replied. " Bu t a ll o f the egg insula
to rs a re decoys. except the o nes at the end of the
d ipoles. The an tenna wire merely passes through
the phone y egg insulators and co ntinues o n. ..
Its way.

"So the guy wires are the d ipoles:' exclaimed
Pendergast.

"Right. Bo b has trim med the 40 m eter dipole
so it also works o n 15 mete rs, o n the third ha r
mon ic. The feed lines for the antennas, and for
the TV antennas as well. a rc brough t down the
m ast o n sta nda rd eye bolts. The whole works
loo ks like a T V installatio n. even 10 the dummy
rotato r atop th e mast.

"And to add insu lt to injury, Bob uses the
plumbing sys tem for a ground and then loads the

"A nd the driven element?," asked Pendergast.
sc ribbling away in his notebook.

"Same technique. The coaxial lin e is removed,
and the cen ter coil ad justed to the design fre
quency of 7250 kHz. Then the line is attached
and the bea m hoisted to its fin al position. M inor
ad justment ca n be m ad e by moving the position
of the link coil with respect to the main loading
coil,"

"And how do you make these foxy adjustments
when the beam is atop a fift y foot tower","
demand ed Pendergast.

"That's one of the prices you must pay for a
good, compact beam that works," I replied . " If
you don't wa nt to adjust it. why don't you go ou t
a nd buy a pre -adjusted beam?"

Pendergast d id not reply. so I continued. "One
way of adjusting the elements for resonance is to
m ake the boom-to-mast joint adjusta ble. Look at
fig, 2. By remo ving two bolts, the boom can slip
back and fo rth in a collar, You want to adj us t
the d irector? Fine, pu ll the bolts, a nd slide th e
boom in, bringing the director close to the tower.
You want to adjust the driven element? pull the
bolts a nd slide th e boom out, bringing the driven
clement close to the to wer.

A s I closed m y brief case, I sa id , " Don't forget
to get th is ba by up in the air. A half-wavelength
o n 40 meters is a bout 70 feet. If th is beam is
m uch lower th an th at , yo u won' t ge t ma ximum
perfo rmance out of it."

"Hardcore has a 72 foo t crank-up tower,"
replied Pendergast. "He can put th e beam o n
whe n the to wer is cranked do wn to 22 feet , then
run it up 10 full he igh t. H e'll blo w your head o ff
when he ge ts this work ing!"

" Before I leave, I want to show yo u a drawing
o f the g reat antenna ins ta llatio n that \V6CYL has
o n h is mobile home. T his is a real clever answer
to a tough problem (fig. 3 ) .

" Hob has a sixty-foo t mobile ho me in a classy
trailer pa rk. And the o wne r doesn't permit any
ham antennas! In fact, the owne r of the park is
ex-Navy and he can spot a ha m antenna a mi le
a way, \Ve ll, Bo b is ex-Marine. and he doesn't
take any sta tic from a Navy man, so he 's o n the
a ir with a d isgu ised a ntenna inst all ation th at is a
real winner! The owner of the tra ile r park a llows
TV a ntennas, since there 's r.o cab le T V. So Bo b
disguised h is ham antenna to look like a TV
installatio n , In fact, that's wha t it is! Loo k at
th is,"

I waved the photograph under Pendergast's
nose, " Observe the twen ty foot m ast wit h a v.h.f.
and u.h .f. TV stack at the top. Observe the black
box under th e an tennas. T hat look s like a T V
rotator, but it is a deco y, m ade o f al um inum and
wallboa rd , and has a bal un inside it fo r th e ham
a ntennas."

" \Vhere a re th e antennas," asked Pendergast.
" Does Bo b use the mast for a vertical?"

"N o way," , re plied , " He tried that. bu t had
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Fig. 4-The Australian Tra ve lling
Wove Dipole . This modified d l
pole works ove r th e freq uency
range of 3 mHz to 30 mHz with a
s.w. r. of less than 2.61 The two
wire dipole has networks placed
in each ha lf to produce a standi ng
wove be tween the feed point and

the networks.
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d ipoles on 80 meters! He ties the braid to the
center conducto r at (he bottom end of the feed
line and. In conjunction with a load ing coil,
works the 40 meter dipole as a top-loaded anten
na on 80 meters! The feeline does most of the
radiating. and the dipole merely acts as top
lo ad ing: '

" How about TV] on 80 meters?," asked
Pendergast.

" Bob sa ys he has a slight herringbone on 'his
o wn T V set. but his nex t door neighbor reports
cl ea r reception: '

" A mazing:' sa id Pendergast ," especia lly since
the TV down lead is within inches of the 80
mete r radiato r!"

"Yes. it is: ' I admit ted." Bob has a high-pass
fi lter o n his TV set, and a lo w-pass fi lte r o n his
transceive r. So he is prett y clean. Rut he ca n
work a ll bands from 80 to 10 mete rs. And do
you k no w what ?"

" W hat? " b rea thed Pendergast.
"To top it all o ff, Bob Uses the v.h.f. T V

antenna for 2 mete rs and works into all the local
repeate rs!"

" How does he do tha t?," asked Pendergast.
"T he T V antennas a re horizonta lly polarized !"

" \Vho knows"," I replied . "A ll I know is th at
everyth ing works, and Bo b is o n the air. u nder
the very nose of the ex-Navy tra iler park owner.
who m akes form al , white -glove inspectio n every
d

,.,
ay.

T he woods arc full of clever people: ' said Pen
dergast. "And now I have one for you . Bet you
never saw this antenna !" He dropped a m agazine
In my lap. It was the A pril , 1974 Issue of
A matcur Radio , of the wireless Institu te o f
Austral ia .

"The antenna was described a t the August.
1973 Convention o f the Institu te of R adio tand
Electrical Engineers in Melbourne . and the arti 
cl e in A m all'ur Radio is a sum mary of the IR EE
paper given by D r. R . Guertler and G . Collyer
of the Antenna Engineering Company of
Aust ra lia ."

I looked at th e drawing (fig. 4 ) . " I'll be
d amned: ' I sa id . "T his is a broad band d ipole

th at covers 3 to 30 mHz! Fantastic!"
I read from the a rticl e :
"T he dipo le wa s designed for shor t-hau l h.f.

co mm unication systems and is su p ported in a
horizontal po sition between two m asts. The feed
point impedance provides a good m atch to a 300
ohm balanced line, or m ay be m atched to a 70
ohm coa xia l line by means of a balun."

"G o on," sa id Pendergast. "what does it say
abo u t the networks?" I continued :

"Firstly, there is a 12.1 meter ( 39 .7 feet)
length of two-wire line spaced 1.8 meter (5.9
feet) by means of two 25 mrn. ( I " ) di ameter
a lu minu m tubes . The wi re is 7 strands of 1.2 m m .
di ameter copper. A tapering section of 1.25
me te rs (4 .1 feet) brings the wires toge ther at the
fee d point. At the o ther end of the open wire
sect io n th ere is a network which connect s to an
o the r sect ion of o pcn wire line 6.4 m eters ( 2 1
fee t ) long. Thc net wo rk co nsists o f a 16 J,t H in
d uctor in" parallel with a 330 ohm resistor and
takes up a length o f 0.45 meter ( 1.4 feet. includ
ing co nnectio ns ), Ove rall the a ntenna is 40,6
meters ( 133 .25 fee t) long."

"Wha t abo ut the network".' as ked Pendergast,
nervously chewing on a pencil.

I continued:
" It was found that neithe r the value of the 330

o h m resistors nor that of the sh unt inductors was
very critical. The shu nt inductor has a small ef
fect o n S .W .f. a t the lower frequency end . How
ever. reduct ion o f the resistance to J50 ohms
caused the s.w. r. to fluctuate considerably with
frequen cy. The taper sec t io ns were requ ired to
reduce sh unt capacity between spreaders ~1 and
P. Red ucing the length o f this sect ion produced..an Increase 10 s.w.r.

"wow'." said Pendergast. This looks like the
long-missing all-band antenna. Imagine, this
antenna can work on a l1 ham bands between 80
and 10 meters. and all frequencies in between!
Feed it with a 70 ohm line and a 4 to 1 balun!
You've gOI it made !"

He ga thered up his belo ngings and made a rush
for the garage workshop. •

• • •
\V6SA] no te to readers : I would be in te rested in
hearing from any exper imente rs who try out this
u nique antenna de sign . No addi tional informa
tion. other th an th at in this co lumn. is available
a t the present time.
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BY IRWIN MATH,* WA2NDM
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Fig . 2-Bridge circuit discussed in the text.

lor keep input transients from damaging the
FET. The output voltage from the source is fed
to a 50 pa meter wh ich is connected in a bridge
circuit ba lanced by mean s of a IK "zero adjust"
pol. Npte that by proper selection of R the IK
pot can also be used to set the zero point of the
circuit to half sca le.

Accuracy o f thi s circuit is limited only by the
tol erance of the d ivider cha in a nd the care taken
to calibra te the unit. Since total current drain
rarely exceeds a mill iampere, battery life is quite
long and almost any type of battery may be used.

Another measuring circuit that is a variation
of the "v.t.v.m." just mentioned is the electro
meter shown in fig. 2. Th is circuit employs a
dua l FET for stability and can be used for such
application as picoarnpere leakage measure
ments. ultra -high resistance measu rements, or
no n-load ing voltage measurements.

From the input FET back, the circuit is a lso a
bridge type arrangement with three series ad 
justable meter resistors for three ranges of sen
sitivity. These may be set fo r a fu ll sca le sensi
tivity of .5, 1.5, and 5 volts by ad justing each
individual pot with the appro priate input voltage.

Wh ere the circuit becomes un ique however.
is in the way th at the input is used . In fi g. 3, a
ser ies of very high value resistors switched by
a good quality cera mic rotary switch, turn the
basic circuit into a picoammeter. Since it takes a
very sma ll current to develop .5 volts ac ross the
high value resistors we can easily calcula te the
current by ohms law.
I = E + R or I = .5 + R where R is the value
o f the resistor being used . Not ice th at when a
1000 megohm resi stor is used, 500 picoamperes
( 500 X JO-J:! Amperes ) will cause the meter to
read full sca le and on a 100 d ivision scale, 5
picoarnperes will be read able. N aturally, grea t
care in insulation and layout is necessa ry to
properly bu ild such a circuit but it can and ab
solutely will work.

In fi g. 4, th e inpu t has been connected to
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Fig. l -Bo sic 22 megohm/volt FET voltmete r. Q I

con olso be an N-channel JFET by reve rsing the
battery, meter, lN914 and 5 v , Zener d iode.

MATH' S
NOTES

L AST month we lea rned a little about field ef
fect transistors ( FETs) and this month, as
promised, we will look at some applications of
these devices.

The most unique parameter of these devices
th at first comes to mind is high input impedance.
This a llows a host of circui try fo rmally reserved
fo r vacuum tu bes to be de signed.

Fig. J is a 22 megohm FET version of the old
reli able v.t.v.m, wh ich is sma ll enough to bu ild
into many types of equipment for local measure
me nt purposes. The divider cha in is quite simila r
to the vacuum lube vers ion and the FET (a junc
tion type ) is used as a sou rce follower. The I
megohm series gale res istor and .02 mC ca paci-

*S ~l el viJl e Lane. Great Neck. N .Y. 10023.

.--
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Fig. 6- FET conve rsion of a typica l d. or iJ. ampli
fie r sta ge.

menrs of the FET . lower no ise and . of course the
life associated with so lid sta te d evices.

Next month we will look a t o the r r .f. circu itry
using FET's that can be used to improve almost
any h.f. and v.h .I. c ircu itry . Before co ncl uding.
however, I would like to mention the introduc
t ion o f the Teledyne Semicon ductor "FE.
T RONS" again. We told you abo ut earlier ver
sions o f these sol id-sta te direct plug-in vacuum
tube repl acement d evices in previous colu mns
but somehow our readers co u ld ne ver ge t a ny
from Teledyne a t tha t t im e. \Vell, they are here
again .. . thi s rime as a se t to co nvert Hewlett
Packard H P400 Vo ltmete rs or Te ktronix C A
plug-in oscillosco pe mod ules to sol id sta te .

lf you are interested, wri te for d eta ils. prices,
etc .. to Teledyne Semicond ucto r. 1300 Terra
Bella Avenue. Mo un tuinview, Califo rnia 9404 3
a nd tell them the exact type of circuit that the
6A KS o r 12AT7 you wish to convert is used in.

See you ne xt month. Irv. WA2ND~1
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Fig. 4-High resista nce T
ohmmeter. I
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measure very h igh resistances. The value of
R" t:F is chosen so that it is equal to the Ih scale
reading desired. Let us choose 100 megohms for
RMH as an exa mple. If we now connect a nother
100 megohm resistor to the Rx terminals, the
voltage from the battery ( .5 VO)IS ) will divide by
2 a nd th e meter will read half scale. A 1000 meg
resistor wi ll give a half scale reading with a R U F
of 1000 megohms and so on . Al so, by properly
va ry ing the battery voltage o ther ratios can be
achieved.

Co nstructio n o f the Rx bindi ng posts and wir
ing sho uld of course be proper for the rests
lances 10 be measured.

Finall y, in fig. 5. we have the same basic cir
cuit as in fig. 3. but without the switch . No w.
only .S vo lts ac ross 100 0 megohms is necessary
for a ful l sca le reading while on a 100 d ivision
scale, 5 millivolts ( across 1000 megohms ) can
be resolved.

When building any of these c ircuits, especi all y
a t h igher sensi tivities or re sistances, use ex
treme ca re in mount ing components as it is q uite
easy to int roduce leakage paths that will limit
the usefulness of the circu itry.

A nother interesting applica tio n fo r FET's is
as replacements for vacuu m tubes when "mod 
ern iz ing" o ld equipment. Fi g. 6 is a schem atic
of a typical r.f. (o r i.f .} am pl ifier stage su ch a s
might be found In a non-transistorized short
wave receiver. The FET vers ion of this circuit
is sho wn next to it and. b y simply changing a
few of the o riginal values, can be easily imple
mented. Using the va lues sho wn in the schematic
will usually result in a working circuit immedi
a te ly and " playing" with the st a rred values will
generall y enable the stage to be o ptimized with
out much d ifficulty. N a tu ra ll y a rea lignment of
the stage will be ne cessa ry but the final re sult
wi ll be less hea t due to reduced power require-
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Visiting the Balkan Hams
BY GEORGE PATAKI,* WB2AQC

T illS year we had to go to Europe. I wanted a
nice DXpedition to far away places. but with
our one-year-old Diane. this would have been
quite difficult. I apologize to all those who hoped
we would show up from Sikk irn, from Iraq.
from South Yemen, or from what ever they still
need to gel on the Honor Roll.

So we let KLM take us comfortably to the
Balkans where we le ft Diane in Romania with
my wife Eva's family. loured a few countries.
visiting amateu rs and operating where possible.

I'll descri be our jou rney to Romania, Bul 
garia, Turkey, G reece, Yugoslavia and to Hun
gary, which isn' t in the Balkans but was on our
way back to New York.

Romania : An Improved Situation
We usually go to our nat ive city of T imisoara

via Belgrade, instead of Bucharest, because it's
eas ier and cheaper. Bucharest is farther East, so
the air line tickets would be more ex pensive.
From Belgrade we can take either the tra in or
a bu s and in 4-5 hours we are ho me.• •T hree years after our latest m p. here we are
again enteri ng Romania. The officer checking
the passports and the custo ms officials a rc
f riendly and polite . We got the visas r ight
there, at no cost.

In our compartment the customs inspector is
amazed seeing so mu ch baggage. Confi rmi ng
Murphy's Law, he points to a large piece of lug
gage asking me to open it. Now, I know how dif
fi cult it would be to explain the presence of a
microphone to somebody whose profession is
suspicion. In his mind a microphone is connected
to a secret transmitter which is connected to a
spy netwo rk. And even if he searched all our

' 34·24 76th Street. Jackson Heights. NY 11372 .

packages he wouldn 't find a transmitter. This will
only increase his suspicion. If he finds that we
carry 5 microphones, we are fi nished. Who will
believe us that we are just tak ing gifts to amateur
radio friends?

I try to lift the luggage out f rom the rack . It's
very heavy. and I'm getting weak, I cannot do
it. The inspector helps. I wish he wouldn't, When
he pulls, I push. When he pushes, I pull . The lug
gage doesn't move. Finally he points to ano ther
bag. It's a pleasure; it's full of cloth ing.

Then he had three questions for me :
" Do you have guns'!"
"Do I look like a cowboy?" I answered,
"Do you have pornograp hic books?"
"Would you like to learn something new ?" I

continued the tact ics.
" Do you have rel igious books?"
"God forbid," I said, and I crossed myself

three times.
Soon we got to T imisoara ; Eva 's family was

waiting at the ra il road station. They grabbed our
one-yea r-old Diane and ran to a taxi leaving me
with 9 pieces of luggage. I had to disappoint
them and call them back, load ing them with our
bags. If you think I gave the heaviest to my
mot her-in-law, you arc so right.

Later we heard the good news; Eva's father
Stefan, who passed his ama teur radio test and
applied for a license more than a yea r ago, fina l
ly go t it. He is now the happiest Y0 2BGP I
ever met.

I meant good news for him because now I
have to send him a transce iver. "So what." said
Eva, "it's only money: ' True, but it's m y mo ney !

Three years ago, on a previous tr ip, we had
unpleasant experi ences in Romania. Most of the
local hams were afraid to meet us-the foreign-

Right: At the Ce ntra l Rad io Club in Bucha rest, Poul, WA30 AS is the guest a nd Andy, Y03AC is the host.
Ce nter: Fred , Y02FP ha s his sta tio n under his bed or his bed a bove his sta tio n. l eft: Dime, lZ2FO is a

ra d io technician at the Varna a irport.
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ers. Those who did meet us, later had to do a lot
of official explaining.

This time we found a much improved at
mosphere. \Ve were invited to the radio club
and many hams took us to their homes. Well
known DXer Geo rge. Y02BB, for his specia l
achiev ements in amateu r radio , was awarded
with the "M aster o f Sports" title . Fred. Y02FP,
with whom we had many QSOs f rom New York
a nd from o ur west ACrican DXped ition. has a
most practical set-up : a special piece of fu mi
tu re ; below, a desk for the rig and abo ve . a f ull
bed Cor the tired o perator. And his excellent rig
is a ll home brew. Also home brew is the rig of
Oscar, Y02BF. a m uch better ham than I be
cause he put into his station a lor m o re wo rk .
kno wledge and creativity tha n myself. \Vhen I
installed m y station. all I had to kno w was ho w
to write m y name on a check.

I was invited to see the shack of Anton, YO
2BL. He is a professio nal broadcaste r and a
sk illed technician but he also has a "r ich uncle"
in America. so he's using Heathkit equipment.
Panti , Y02BN , a ve teran in a mateu r rad io .
doesn 't have a r ich uncle in America, nor even
a poor o ne, but he has a friend who has a rich
uncle so . . , he's abo using Heathkit. Costi,
Y02A U, an old rimer, brought a Japanese trans
ceiver from West Germany, and now is installing
a quad antenna.

The radio club has a full time manager, Flo rin ,
Y0 2l X, a sta tion, Y02KAB, a QSL bureau
( P.O . Bo x 100 , Timisoara ). a classroom for
courses, etc., and it is in the ce nte r of the city,
just across the street from th e new a nd modern
Continental hotel.

we met many friend s at the club ; o ld and
new. Pol y, Y02BX is an en thus iastic 2 meter fan.
Aurel Y02BS is the chief enginee r o f the Ro
manian Broadcasting company. (a lso using
Heathkit) . We m et Puiu, Y02ALS. Victor, YO
2BCO, Rudi, Y02BW, Traian, Y02BEO, Costi,
Y02Be a nd many others.

La ter. in Bucharest we were invited by the Ro.
manian T elevision company to see their u ltra
modern facilit ies ; they have much better equi p
ment than we have here in New York. There a re
m any American m ade mo vies and serials on

Romanian TV to the delight of the public.
W e were m ade welcome at the Central Radio

Club by Josef, Y03JP. the General Secretary
of the Ro m anian Amateur Radio Federation and
by a large group of Y03s: personal friend s like
Ghitza, Y03F U. Dan, Y03ZA , Dorn, Y03G~I .

a nd o n-the-ai r fr iends like Andy, Y03AC. Bebe,
Y03RG . Tavi, Y03J U. Alt hough everybody was
cord ial, when I said I would like to photograph
some of them at thei r home sta tio ns, they de
cli ned for various unconvincing reasons. I had a
feeling they were following instruc tio ns.

\Ve also visited the club station of the Pic
neers' Palace located in o ne of the former royal
pa laces. T h is station is mostly o perated by ch il
d ren under the supervision of two instructors :
Nicu. Y0 3CB and Sandy. Y03AWC.

I recomme nd a visi t 10 the YO land. meet ing
the local ham s but it is advisab le 10 write in ad
va nce to the Central Rad io Club. In Bucharest.
the Vill age xt useum is a rare beauty, wo rth
visi ting.

I don't recommend any dealin gs wha tsoever
wit h the local Gypsies who are constantly ap
proaching foreigne rs. offe ring to buy hard cur
rencies, clo thi ng, etc . These deal ings. besides
being illegal. usually end up with the G ypsy
gett ing everyth ing and paying for nothing,

Bulgaria and Its Friendly Hams
From Bucharest we took a train South. and

crossing the Danu be river, entered Bulgaria. But
befo re that , we had problems with Ro m anian
custo ms. The inspector wanted to confiscate 3
balun transformers I was taking as gifts to Bul
ga rian amateurs . I brought them all the way
fro m New York , I entered with them in Ro
mania , r.ow I could no t take them out.

I tried to convince h im th at they were inno
cen t pa rt s of an an tenna. B e tho ught they be
lo nged to a bomb. If he ta kes the m away, they
ma y go o tf in the customs house, I said - try ing
to scare h im off. This made sense, he returned
them prompt ly and left the tra in as fast as he
could .

The Bulgarian customs inspection was easy;
the y co uldn 't care less about m y "bombs,"

In Russe we changed trains and we boarded

Right: At the shipyard 's club station LZ2KKZ in Varna with Hristo, LZ2HK, the chief operator and Be lcic,
LZ28N. Cente r: Engin, TA2QR a nd George, TA10M/2 <WB2AQCl, on the Asiatic side of Istanbul. Left:

TA1YL (WA28AV) and 8edi, TA18E, a lwa ys happy to g ive a new country.
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the slowest train we ever used. That train was so
slow, once I saw a cow passing us, and I don't
thi nk she was in as mu ch of a hu rry to get to
Varna as we were.

We chose to visit Varna, located o n the Black
Sea, because I know Hristo, LZ2H K. lives there
and he speaks perfect Roman ian . Besides, Varna
is about mid -way from Bucharest to Istanbul,
the highlights of our tri p.

\Ve fina lly arrived in Varna and settled in the
hotel, as usual, we tried to locate loca l hams.
With the help of a Cal/book and a phone direc
tory, we found Totu, LZ2F~f , a professor of
electronics who came to our hotel . To our sur
prise Totu also spoke Romanian. It was already
late in the evening and we agreed to meet next
day, Totu promising to bring Hristo .

Bulga ria is the o nly country I know where
the head movements for Yes and No are not
like in the rest of the world. For example nodding
up and down means No . Incl ining the head left
and right means Yes. Isn't that confusing?

The next day, around noon time. we met T OIU,

LZ2FM, who brought Hristo, LZ2HK, and a
th ird Romanian speaking amateur. Belcio, LZ
211N, who is the chief operator of LZ2 KST cl ub
stat io n .

\Ve began our visiting a t LZ2KKZ, a club sta
tion where Hristo is in charge. Everything is
home made and this is qui te a miracle because
the re a re very fe w radio parts you can buy here.
Eva guest-operated LZ2KKZ, indica ting in every
Qsa tha t she was WA2BAV. Then I made a few
QSO s using the stat ions callsign but saying that
the operator was WII2AQC.

Letting us operate was a nice gesture. There
was no need for bureauc ratic forms, approvals.
licenses, etc. Many othe r coutries and man y
people could learn fro m these fr iendly Bulgarian
hams. We filled out the QSL cards for the con
tacts we just made. took some photos and left
for more sightsee ing. T his time they took us to

their seashore, the famous Golde n Sands. Com
pared with Miami Beach, Golden Sands isn' t
too much, but for Eastern Europe it is quite a
place .

Later in that afternoon we all went to see
Dima, LZ2FD. a rad io technician for the air
port. Part o f his sta tion is home made; the other
part could win first prize at an antique show.
Amazingly enough. everything was working fi ne.

Looking for a way to continue our trip. we
learned that there W.I S neither a di rect flight to
Istanbul, nor a direct train or bus. Fortuna tely
we heard o f a Russian line r, Bashkiria , and we
bought two tourist tickets for it.

On board the Russian ship we met two Polish
tourists and decided to dine togethe r. We entered
the restaurant and sat down at one of the many
empty tables, but a waitress qu ickly came over
and said we could not sit down, that we'd have
10 wait because no decision had yet been made
whe re we should sit. I asked if that table was
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available. She said it was, but we still had to wait
for a decision. f said, OK, make a decision. She
declined saying that its not under her jurisdiction.
We waited about 15 minutes. Finally the waitress
returned taking us to the same table we sat a t
before.

I understand the Big Brother has to make all
the important decisions, but why can' t the little
sisters take some initiat ive?

I recommend visiting Bulgaria but Sofia, being
a la rge r city with more interesting sights, would
be a bette r choice.

If a pretty Bulgarian girl invites you for dinner ,
or fo r anything for that matter, don't nod
fra ntically; you may never get a second chance.

Turkey Where No Ham Has a License
Istanbul is an amazing place even for an

experienced traveler. There a re SO many things
different fro m the rest of the world, we had 10

stay a litt le bit longer.
In Turkey, amateur rad io has never been

recognized by the au thorities and they have
never issued a license. More than that, from time
to lime the officials cracked down on hams, con
fiscating their gear and even jailing some of
them.

Before our trip I wro te man y letters and col
lected a lot of information about the TA amateur
radio situa tion. I contacted Turkish amateurs,
QSL managers of Turkish hams, Americans
who operated in T urkey. and Turk ish officia ls
working in New York City. The conclusion was
that it wou ld be impossible to get TA licenses.

When our ship docked in Istanbul. the seve n
passenge rs who got off were taken to the customs
house. There we had to pUI ou r bags on the
tables, A custo ms inspecto r ca me and with a
fr ightening fnce ordered : "Open the luggage."
They mean business- was my thought- and I
o pened everything wide. For about half an hour,
the seven passengers and 5 custo ms inspectors
waited but nothing happened. F inall y a chief-, .
inspector walked into the room and quickly.
without looking in the luggage, marked every
thing with a piece of chalk and said, "Finished,"

Then I un derstood why fi ve inspectors could
not inspect our luggage; they knew only the
"opening" words in English, but the chief
inspector, more educated, knew also the "fi nish"
wo rd.

we exchanged some dollars and tried to get to
the Hotel Gezl , closed to TA I BE's residence. As
we stepped out of the customs house we were
confronted by a dozen aggressive taxi drivers.

"How mu ch to Hotel Gezi in Taksim?"
"Fifty Tu rkish liras," answered three o f them.

I didn't know how far the hotel was but I knew
I was in Istanbu l and I was supposed to barga in.

"That's too much and Allah will get you for
this." I sa id.

[colltinued on page 62 ]
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si~lIer's Handbook , by Landee et . al., McGraw
HIl i, 1957.

In the 50's, designers sta rted hearing about
" modern fill er design." Some very clever mathe
matician /engineers came up with new families
of filters based on esoteric mathemat ical func
tions.such as Butt~rworth and Tchebycheff poly
nomi al s. By usm g co m p lex mathem at ica l
procedures, they came up with fam ilies of fi lters
th at opt imized specific characteristics. Fo rtu
?atel~ , th e digita l computer was also coming
IO tO Its own at this time , and computers were
used to genera te filler design tables. These rabies
made it p?ssible fo r ord ina ry fol ks to design
the se exotic new filters with even less rna rhe
mat~c~ 1 effort than had been required to design
trad itional Zobel filters. Furthermore with th ese. '
new designs the filler performance matches the
design pred ictions very closely.

Of these " modern designs" the Butte rworth
and Ell iptic-function fi llers are probably the
most widely used. The Butterwo rth filter has a
smooth predictable response. and does not ex
hi~i t any passband " r ipple." Its " stop-ba nd" con
tams no infinite reject ion frequencies exce pt at
infinite frequency. T he steepness of the cuto ff
slope depends on the number of poles used in
the filt er, but is not as steep as the Elliptic-func
tion type for the same number of poles. Becau se
there a re no infinite rejection frequencies th at
must be accurat ely locat ed, component tolerances
of 10% o r so are norm all y good e nough. An
add itiona l advanta ge of Butterwort h filters is
that design tables exist which permi t ideal Butt er
worth performance with low-Q inductors.

Elliptic-function filt ers have slee per cutoff
slopes than Butterwo rth filt ers having the same
number of poles. In exchange for int roducing
some known amount of passband ripple, a nd by
add ing some resonances in the sto p-band. the
cutoff slope is steepened. Ell iptic-function disad 
vantages are th at high Q inductors must be used,
and co mponent to lerances must be more tight ly
held.

O NE facet of equipment design wh ich most
hams put into the "black magic" ca tegory a nd
avo id whenever possible is the design of lowpass,
high pass. and ba nd pass L-C filters. Pan of the
problem is the relat ive lack of info rmation on
the subject in the amateu r literature . The R adio
A mateur's Hand book gives schema tics and equa
lions for Constant-K and M-derived filters, but
no a ttenua tion curves. Thus, one must build and
try. O ne exception to th is dearth of data is
Donald Lancaster's excellent two part article on
the de sign of Butterworth filters wh ich appeared
in CQ in November and December, 1966. I'm
sure there are other except ions. but for the most
part we must turn outside of ham radio to the
engineering litera ture to find wh at we need.
This month I'd like to po int out some of those
sources, and talk about some fil ter ba sics. These
are simple th ings I learned yea rs later than I
might have wished, but wh ich swept away a lot
of the m yst ique when I finall y got the message.

The names of the various filter families
Constant-K, M-der ived , Butterworth. Tcheby
cheff, Elliptic-funct ion, etc.-come from the
mathematics on wh ich the particular design is
based. Each type has its own particular advan
tages and disadvantages, and we'll sta rt with a
look at the basic characteristics of the more
useful ones.

The Consrant-K and M-derived designs were
used for most o f the filt er design work done
during the 20's, 30's and 40·s. T he design was
fi rst outlined by Otto Zobel of Bell Labs about
fifty yea rs ago. The mathematics is very simple,
and if attenuation curves are used to a id the
design process, quite satisfac tory fi lte rs can be
designed. The primary disadvantages a re a de
gree of unpredicta bility when designing mult i
stage sha rp-cutoff filt ers, and the fact th at a
specific Zobel filt er often conta ins more com
ponents th an are really needed to achieve a
given level o f performance. A good book con
taining a tte nuation curves, and telling how to
design fi lters of th is type is The Electronic De-

· P.O. Box 483, Rochester, lIIN 55901.

BY COPTHORNE MACDONALD *,
W PORX
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Fig. 2-A pra ctica l exam ple of frequen cy sco li ng using the procedures in Tables I and II. All C In
mf rounded off to 2 places.

The general shape of the TchebyehetT filter
response IS sho wn along with the other two
curves in fig. I. Th is ty pe of fi ller has passband
r ipple, but no infinite rejection frequencies in
the stop-band. It s per forma nce fall s somewhere
between the other two types. and shares the dis
advantages of Elliptic-function filters in requiring
h igh Q inducto rs and closer tolerances.

There are a number of sources of filter design
tab.l~s. Simplified Aloe/em Filter Design by
Philip GetTe (1963 , Ride r ) is an excellent book
containing 60 pages of tables; including 2 to 10
po le Butterwo rt h , 3 to 7 pole TchebyehetT, and
3 to II pole Elliptic-function filters. This book
also goes into the practical details of using the
~ables. and contains a lot of generally useful
info about filters. Both Geffe and Lancaster
ref~r to N etwork Analvsis and Synthesis by L.
W einbe rg ( 1962, McGraw~Hill ) as be ing a use
ful book containing Butterworth and Tchebycheff
tables. Lancaster's CQ article is very easy to
understand and covers l , 2. 3. 5. and 7 pole
Bu tterworth Ilhers. (T he Elliptic-function tables
in Gefl's book originall y a ppea red in an article
in the December, 1958 issue of the IR E Trun
actions 011 Circuit Theory by Saal and Ulbrich
entit led "On the Design of Filters by Synthesis".)
Eng ineering books are expensive, so you might

[colltillued 0 11 page 621

Ta ble I- Scal ing Filter Impedance
[Va lues without a prim e mark indicate o riginal
values before scaling . Values with a prime (")
indicat e the va lue o f the parameter after scaling.]
I. Find the im pedance scaling factor, k •.

a) If a new filter te rmi na tion im pedance (Z')
is desired instead of the origina l te rmina
tion impedance (Z ) , then: k = Z'

. Z
b) If a new inductance value ( L ' ) is desi red

instead of an original ind uctance (L) . then:
L'

i, = L
2. Once k , has been determined, multiply each
inductance value by k . to determine the induc
tance value after scaling:

L / = k . L
"

L:' = i ; L ;:, etc.
3. Divide each capacitance value by k 2 to de
termine the proper termination resista nces afte r

scaling :

C
' C" , C ':!

1 = k C;: = k ' etc.
• •

4. Multip ly the value of the source and load
te rmination resistors by k . to determ ine the
proper te rmination resistances afte r scaling:

R .' = k . R . , R L ' = k , R L

5. The filter frequency response remains the
same after impedance scaling as it was before.
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Results of the
15th Annual CQ

160 Meter DX Contest
BY CHARLES M. O'BRIEN,* W9NFC/W2EQS/9

The nigh t has a thousand eyes,
A nd the day hut one;
Y et , th e ligh t of the bright world dies
~Vith the dying 511n.

o •• Francis Will iam Bourdillon

A bit of poetry so apropos in the context of
the 160 meter ha nd. The thousand eyes of the
night are the myriad signa ls heard while. during
the day, there seems to he but one.

Did you ever hear suc h grea t condi tions as on
the contest weekend of January 25·26, 1974?
Hardly a European signal was heard in the mid
west for weeks prior to the Contest with DHJ
missing most of the time. Some of the boys won
dered i f that comme rcial sta tion had gone QRT.
QRN very bad for weeks before our affair and
right up to that Thursday night. Then came our
weekend and no QRN whatsoever except for a
period from 0700-1000Z when bad QRN set in,
but as quickly as it set in. it disappeared. Many
asked, " How do yo u do it in hitting good condi
tions for the Co ntest'!"

The band was slow in opening up the first
night. Then , DX wa s fantastic for hours-G,
GM, G W, GC, DL, HB, OK, LU, PY, VP8. YV,
K P4 , KV4, VP5. OKIATP a nd LU5HF1 both
had strong signals and QRMd each other bad ly.
Was thi s actually 160 meters? Yes, it was.

On the seco nd night from here to Europe the
condit ions weren't nearly like the first but the

- 56085 Harman Drive, Mishawaka, IN 46544.

The GW3UCB/P team in the CO 160 Contest. l. to
r.' GD4BEG. G4BRK. G3WX5, G3X2K, G3WKH,

s.w.l. John.

Top Ten USA Stations
K 1PBW 97,200 W5RTQ -46,322
W31N 9 1,020 W4WSF .43 ,940
WA2SPL 75 ,774 WIHGT .43 ,440
W4YWX 62,850 WB4URW 41 ,472
K8C CV 52, 140 W 2EQSj 9 39,52 8

East Coast boys were wo rking them left and
right. Conditions to South America not as good
either but what signals from KH6IJ and
KH6CHC ! Even VK6HD had an astou nd ing
signal. Sunrise he re was at 1300 Z but the 6s
and 7s were still heard up to 1430Z working the
JA·s.

Did any o f you tune the band that Sunday
night? Wow! What horr ible QRN . And. QRN
the follow ing Friday/Saturday/Sunday peaked
30 db over 59. Two nights during week after the
contest DHl hit 589 out here but no European
ham signa ls heard. Never heard DHI that loud
even in N.J .

Now I know what the fellows out here in the
mid-west are up against in hearing or working
the Europeans. Sure is a helluva lot different
from you fellow s on th e east coast where it is
comparatively "easy" to work many of them.
The boys on the west coast must have the sa me
fru strated feeling but they do get Asiatic open
ings. On the whole the 1973/ 74 season was a
ve ry fru strat ing one. Less DX openings and hor
rible QRN. M any a night the Q RN would remind
you of mid-summer conditions.

l ast year's Contest sawall previous exi st ing
records broken. Well . practi cally all of those
reco rds were surpassed this year by a good rnar
gin-proof that on the whole condit ions were
excellent. 46 countries from aJl continents ex
cept Africa were active, though we did have
activity from there last year. Logs were received
from 26 countries including Wand VEt

All 50 sta tes were on, compared to 49 last year.
Other sta tistics: Previously the highest multipl ier
ever made in this Contest was 69 last year. This
year 5 exceeded that mark . .. KIPBW ( 75) ,
W4YWX (75) , W3IN (74) , WA2SPL (7 3) and
KV4FZ (73). Last year only two stations ex
ceeded 350 QSO·s. This year it was three with
W3IN leading the pack with 383 followed by
WA2SPL with 371 and KIPBW with 352. Ten
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190

420
360
268
224
168
24

The f irst colum n indicates Louisiana Minnesota Ol8CCJ 49 4 4
the number of con tacts, K5Tre 166 57 15 25,764 WlfAIH 247 64 12 37,248 OKl AAZ 21 6 6
second is t he m ult ip l ier, Mississippi W2TA/ 0' ,225 59 9 30.326 OK2Be i 25 4 4
thi rd is t he number of dif. K5RFJ 58 32 6 4,736 Wm'RHI ...•.... 34 27 4 1,700 OKI KZ 19 4 4
fe rent countr ies worked W5AO 40 27 8 3,456 Missouri DlaCBU 28 3 3
and the last column is New Melico K,8'JPL 146 52 6 16,952 OKIZW •....... 12 1 1
f inal score. W5DO 152 51 7 17.544 wWBV 44 25 1 2,200 Eire

Conn ecticut KSAM 27 14 2 756 South Dakoll EI9J 39 18 10 5,040
K1PBW 352 75 25 97,200 Oklahoma K8HG/, 23 13 1 33 8 Eneland
WIWY 174 45 15 28,072 KSJVF 113 54 8 14,796 CANADA G4BUE 156 17 13 1D,353

Musachu setts WA5VAP 92 40 4 8,000 Newfoundland GJVDW 85 9 9 2,502
WIHGT 162 64 25 43,440 l eus YX1KE 40 21 11 4,872 G4BXN 51 9 9 1,801
WIBB' 1 J03 57 24 34.542 W5RTQ 251 66 19 46 ,322 New Brunswic k' Falkland Islands
WJP L 161 51 17 24,174 WA5ZNY 19560 14 30,600 VEtAXT 54 23 3 2,668 YPIKF 80 41 14 29 ,110

Maine W5SBX 161 48 10 18.912 Hova Scotia Finland
WB4HQE/1 ..167 52 13 23,192 W5FIX 93 41 6 8,856 VE1CD .......•161 52 12 22,568 OH2BH .1 06 15 14 7,145
WIVf 78 45 8 13,905 WSCF 89 38 2 6,764 VEIAVQ •..• 64 28 6 4,480 OH3XZ •.......107 13 13 6,591

New Hamp shire WA5LlQ 73 30 2 4,380 Ontario OH2BO 65 11 11 3,366
WICiBP 113 46 6 18 308 K5PFL 26 20 15 3,600 VE3BMV 262 58 11 35,960 Germany
W6MZW /l . 176 42 7 16:800 Ca liforn ia VE3BFK 112 39 5 9,672 OL7HA .153 30 19 23,700
WIGJE 13237 4 10,360 K6UA 237 59 14 38,350 VE3BBH 51 25 5 3 ,150 OLIFF 134 29 16 21,431
W2MNK/l .. 20 11 2 440 W6RW 202 58 14 35,032 Sas katch ewan DK3PO 132 22 15 14,938

Rhode Island W6Pl H 213 58 14 34,916 VE5XU , 77 35 2 5,390 Dll YA 24 6 6 630
K1lFH ..•....•145 39 4 11,934 W60CH ...•....121 48 10 16,224 British Columbia Dl.2IKF 138 15 13 9,660

Yer monl WA6PGB 126 43 7 13,588 VE7Ul 145 53 13 24,274 Gu ernsey
WB2CKS/1 ..100 45 8 11,250 W6PAA 118 42 7 12,600 VE7HQ 79 ?9 5 5.742 GC3SVK 202 28 16 31,556

Hew Jersey WA6VNR 95 30 5 6,420 Aflenl lna Hawa ii
W2AlQ 157 50 7 18 100 WB6VZI 72 29 6 5,336 lU5HFI 122 50 19 54,850 KH6CHC 114 42 10 41454
W2KHT 149 43 7 14:878 K6NY 70 31 2 4,588 Austra lia KH61J :.. 49 20 5 s'180
W2BP 55 41 17 10,086 W6GWQ 64 23 5 3,680 VK6HO 22 15 6 2,535 KH6RS 40 17 4 6'664
W2HUG 108 46 8 9920 W6MAR 48 22 3 2,288 VK3Q I/3 15 6 6 438 Ho na: Kone '
W2GBY 104 39 5 9'048 W60 QX 24 15 6 1,320 VK3XB 11 6 6 396 YS6GM 32 5 5 875
W2NYU 41 25 7 3' 050 WA6TLV 21 4 1 168 Ca lcos Iran
W2CVW 63 19 3 2' 546 Arizona VP5GS ......247 63 20 143 ,840 EP2BQ 76 13 13 4,966
W2BAY ....•... 20 14 2 '672 W7NQ 25661 13 38,552 Au stria Japan
WA2CCF 9 7 1 126 Idaho OEIKU 11 5 9 9 3,231 JA3AA

New York W70Y 53 34 5 4,420 Bolivia JA7NI ~~ ~~ 8 3,744
WA2SPL , 371 73 22 75774 W7HZL 62 30 3 3 ,810 CPIEU 2 2 2 20 JA30NB 57 10 7 2,760
K2BQO 155 46 12 17' 940 Mo ntana Ceylon JA2UEO 63 6 ~ ~ , 8 1 0
W2Q IP 126 40 7 11 ' 680 W7CBY 9 7 2 126 4S7GV 1 1 1 5 JA6LCJ ·· 42 3 3 '~~~
W2fHU 11 5 40 6 10'480 Nevada Costa Rica JA3JM 35 3 3 228
K2VGR 73 32 3 4:928 W7ABX 61 28 2 3,752 Tl2CF 69 32 5 20,960 JA2KZ 37 1 1 74
WB2EOO 49 21 5 2 562 Oregon Czecho slovakia JFl RPzi 4'..·.. 25 1 1 50

Delaware ' W71Xl 123 44 7 12,672 OK1KRS 209 24 15 21,912 M " I I d
W3GL 1113 53 12 19080 Utah OKIATP .." ..17526 J6 20,448 JD1AGZ arc~~ s2

an
2

WA5KUD/3 95 31 2 5'890 WA10AU 114 43 2 10,836 OK I FCW .." .. J51 25 15 16 ,925 "H~th erla d
Maryland ' W7ZC 5? 24 3 2,688 OKI MMW 165 16 15 9,984 PA'HIP 118 2~ ~6 27 '88

W31N 383 74 25 91,020 Washington OK2BfN 140 18 14 8,388 pa ra guay ,
W3GN 263 56 11 34832 WA71LC 135 44 7 15,808 OKI AXO - 14 14 6,412 lP9AY 30 22 7 6050
WJAXW 104 44 10 11'968 K71 DX 72 33 14 10,296 OKI 0WA 127 13 13 5,668 P~erto Rico '
WA3AFQ 43 26 4 2'860 W7f IM 21 9 2 378 OK IFRf 11 9 13 13 5,434 KP4AST 242 61 18142252

Pennsylvan ia ' Michigan OKI KPU 104 14 12 5,180 .....$ tI d '
W3QOR 210 58 1431 ,320 K8LlQ 110 57 8 19.385 OL6AQJ 121 13 13 5,161 GM3UPK ~:3 a~4 13
W3BUR 197 54 13 26 892 K8VQ P 165 48 9 18,720 OL5AQC 123 12 12 5,136 "S'; ilzerland 8,9118
W3JSX 176 51 14 23'664 WA8MOA 117 49 7 13,818 OKIM IW ..,.122 12 12 5,052 H89Ht 79 24 9 10920
W3CN S 156 50 7 15845 W8WVU 62.13 3 806 OLlAPI 118 11 11 4,411 ·..V· I '
W3AJS ' OhiO OKIKNH 117 11 11 4378 en erue a

........ 56 21 2 2,352 K8CCV 307 66 18 52,140 OK2SLS ::::::116 11 11 4 ' 213 OL2GGIYV~ 144 52 15 70,044
Alaltama W8PCS 90 42 5 8568 0 ' Virgin Islands

W8FAW/4 ....113 42 9 11 844 ........ . . ' L6ARH 112 11 11 3,916 KV4Fl 293 73 27185 055
florida ' West Virgin ia OK2BKT " 100 11 11 3,685 ,

K41RQ 191 &0 20 36 240 WB8APH 389 70 23 88,620 DL4APS 110 10 10 3,550 MULTI OPE~Aa~~~ STATIONS
W4GGU 104 53 8 11:286 K8DaL 199 50 7 21,900 OL6AQP 102 11 11 3,465 K1RQE 195 53 13 26,&06
WA40RU 84 40 10 9600 W8HZA ~2?8 2 1,176 OK2PCW 98 11 11 3,344 .

Geor la ' il lin OIS OK2PDN 97 11 11 3,300 Florida
W4YWX 263 175 23621150 W9MTT 24& 621137,324 OK3KAP 87111 1 3003 W40l F 14~ 47 11 17,672
WB4 RUA ······135 49 7 15190 W9PNE 139 50 8 16,300 OL9CBM 86 10 10 2:710 W4 UPJ Virl lnla
WA4APG ·..· 119 49 6 13'230 W9BMY 132 42 411,760 OK2PEG 76 10 10 2480 214 48 • 23 ,616

"Ken tucky , K9KEP 70 31 2 4,340 OK2HI 74 11 11 2:464 Teus
W4YOK 105 41 4 9,26& W9UDK 5~ 29 3 3,248 OK2PAW 77 10 10 2,350 W5YG 2~ 9 ~ 10 211, 560

North Carolina Indiana OI(JTFA 79 10 10 2,270 Californ ia
W4TMR 241 56 1030,800 W2EQS/9 ..272 61 12 39, 528 OKI FON 70 10 10 2,270 WGYRA 164 48 8 23 ,040

South Carolina K9YWO 230 62 11 33,976 OL6AQ H 67 10 10 2,240 Oh io
WA4LDM 208 64 14 34,304 WB9BUV 151 63 13 19,864 OKlFAR 56 11 11 1,859 K8KAS 256 48 9 27,264

Tennessee W9SFR 152 50 9 18,000 OL8CCP 70 8 8 1,624 Michigan
K4PJ 204 49 8 21 ,560 W9STW 119 48 3 11 ,808 OKIKIX 62 8 8 1,496 W8Ul 190 44 6 16,368
W4UO 66 38 5 5,928 WA9BWY 54 27 3 3,132 OL5AQU 59 8 8 1,400 Scotland

Virginia Wiscons in OKI KRY 59 8 8 1,320 GM3IGW/A 219 33 20 38,412
W4WSf 254 65 11 43 ,940 K9DAF/9 114 51 8 21 ,308 OKI0FO ...•.. 81 5 5 1,170 GM3YOR 123 13 13 7,371
WB4U RW 264 64 13 41,472 WA9HEU 72 37 7 6,179 OKIXC/ P 47 8 8 1,136 England
W4ZM 160 50 8 J8,400 WB9AVN 34 18 3 1,512 OK3TEG 49 7 7 917 G3XEP 119 21 15 11 ,170
W4YHO 127 43 11 14,018 Colorado OL6ARB 55 6 6 888 G3KMI 150 20 14 11,400
W4YlC 126 45 7 13,500 WfUF 23 13 1 598 OUAQO " 47 6 6 726 G4B UX 142 16 16 8,160
W4K FC 82 35 5 6,580 Iowa OK2PFV 56 5 5 710 G3GJl 118 12 12 4,764
W4KMS 38 17 2 1,292 W'NFl 202 60 13 29,02' OL8CC H 51 5 5 675 G3YOO/A 87 9 9 2.943

Arkansas W0BQ 24 14 1 672 OK3YCV 42 6 6 666 G3 1RS 51 7 7 1,414
WASRT; 259 62 13 39,060 Kansas OKI YR 50 5 5 660 Wales
W5KL , 2 17 39 2 16,926 W'IUB 113 43 6 10,492 OLlARA 47 4 4 456 GW3UCB/P 214 33 20 37 ,422
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Dentron 160XV Transverter

160
Meters

Cd in o n the e xc itemen t nn 160 meters the easv wav wi th 11u- IU· "" De nr ro n Halli n Cu . M (Hl t')
160X V Tran sverte r. No need In bu ~' a new tranl'r t: in r: th i... In"," ('u",t t'a!'>~' 10 use a('('e!":,or~' qui r-kly
co n nects to )"ou r exist ing SSH tran... mitter , rece iver o r t ra n- r -eiver wi th just two sim p le con
nection~ ami p m are ready to. joi!, in o n the Fun o n "tor ba~(I:' With su n ~pots at their low.
there will he a lot o f guml action In the m ouths a head a nt "on II wa n t to he read )".

• 5 watts drive ample for full output • Matches SG-ohm antenna
• 100 watts de input • Built-in power supply for t 10/220 V

50 /60 Hz
• Full 1.8-2.0 MHz coverage • No modifications to existing equipment
• 3.8 to 4.0 MHz input • Receiver sensitivity better than 1 p.V

Also the 160AT antenna tuner for your 160·meter 50-ohm exci ter just $49 .95 postpaid

All units in stock for immediate delivery
ORDER FROM

DENTRON RAnIO Co ,
21511 E~I.,.rt Drln
Nortli 0111..... 0'11 &4010

12 111134·1331

$199.50
PPD U.S.A.

Wilt Cout
11591 Rlbul An

Cypnu. Cli. 90630

Top Ten OX Stations
KH 6CH C ..4 1,454 KV4FZ 185,055
G C3SVK 3 1,556 VP5GS 143,840
VP8 KF 29,1 10 KP4AST 142,252
PMHIP 27, 188 DL2GG/YV570,044
OK I KRS _ 21,912 LU5HFI .54,850

stations worked 20 or more countries : KV4FZ
(27), K IPBW (25), WIHGT (25), W3IN (25),
WIBB/I (24), W4YWX ( 23) , WA2SPL (22),
K4IRQ (20), VP5GS (20) and GM 31GW/ A
(20).

[ can't vouch for this for the rest of the coun
try but out this way not a single phone station
was in the DX Window. Thanks a meg fellows.

As usual , there were many complaints about
W/ VE working and/or calling in the DX win
dow. This is unsportsmanlike conduct. Cern
plaints were received on the operations o f:
WIDDC, KI CPF, WA2SPL, W3MAR, WAS
KAZ, WA9HEU, W~AIH, W4GSH, W6PLH.
W7GZL, WA7NBW. This is the first time such
a list has appeared in thi s sto ry but it is only a
reminder to them and any others that they should
be more careful and check their operating fre
quency during the Contest. Most of the viola tors
of the "Window" were those who operated too
close or worked right smack on the edge. Others
were newcomers who weren't aware of the
"Window." Most of those who were reminded

mo ved immediately. We don't want to disqualify
anyone but we may have to in the future.

A most att ractive cert ifica te shall be sent the
winners in each State, Province and DX country
and, in cases where sco res a re close, one shall
a lso be sent to 2nd and 3rd place contestants.
Winner of the CQ plaque fo r the highest scoring
single operato r station goes to Herb, KV4 FZ.

73, Charlie, W2EQS/ 9

This young fe lla is WA5RXT, one of the ops of
W5YG, Rice Univ. ARC. Other OpS: W8510G a nd

WBSJJE.
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LOW-LOW POWER OPERATING
BY ADR IAN WEISS,* K8EEG

O NEessential requ irement of any receiver to
be used in QRPD operation is a high degree of
selectivi ty. One must be able to eliminate st rong
interfering signals in o rder to be able to copy a
weak QR PJ) signal. \Vith a direct conve rsion re 
ceiver this selectivity must be achieved in the
audio section unless some form of r.f. Q-multi
plier with steep slopes is included in the front
end. Various me thods o f achieving that impor
tant selectivity will he discussed th is month.

Fig . 1-Typical passive I-C audio filter.

Act ive Audio Filters
A much more effective filter can be realized if

amplifiers are mad e an integral part o f the filter
circu it. In the filter o f fi g. 2, fo r example, the
tuned R C filter legs consist of C I.C2• C3• R I , R 2
and C.. ,Cr,.C6 ,R 3 ,R.. . The resonan t frequency
of these networks is determined by the values of

' 213 Fo rest Ave., Ve rmillion SD 57069

Passive Audio Filters
Two types of passive filt ers have fou nd wide

application in amateur circles-the LC and RC
filters. These filters are relati ve ly simple to con
struct. but exhibit an insert ion loss. Further,
th ey have the nasty and sometimes self-de feating
habit of "r inging" when a signal is exactly at the
resonant frequency. T he LC filt er shown in fig.
t uses 88mh toroids which a re quite bulky. To
achieve worthwhile skirt selectivity it is neces
sary to use several toroids (a minimum of four
to get below 1000 Hz bandwidth ) , wh ich in
creases bulk and insertion loss. See the ARRL
Handbook ( 1973 ), p. 272, for deta ils of such a
fil ter. Note that. in addition to the space re
quirements, severa l active stages of audio am
pli fica tion a re necessary to overcome the inser
tion losses.
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ing from pea k to notch modes.
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the p.c. board and drives a small speaker.

.001

MFJ CWF-2 and CWF-3
Two superb, ready-to-use, and cheap IC audio

active filters a re currently ava ilable from MFJ
Enterprises.! The CWF-3 utilizes a dual ua 741
IC for two active stages and can fit anywhere
it measures 1.5" X 2"! Two selec tivity positions
of 110 Hz and 180 Hz are provided. It is a su
perb fi lte r. equivalent or slightly supe rior to the
filter of fig. 2. The CWF-2 uses a pair of dual
ua741 IC's to provide four active stages, with
selection of bandwidths of 80 Hz, I 10Hz, and
180 Hz. In the 80 Hz position, selectivity is about
750 Hz at 60db down! This fi lter probables
represents the limits of current technology. No
"ringing" is exhibited by these filters.

Insta llation of either filter is simple. Provide

' P.O. Box 494, Mississippi State, MS 39762.
CWF-2-$ 12.95, $14.95 wired/ tested; CWF·3
$7.95 kit, $8.95 wired /tested. The CWF·2 avail
able in cabinet for $19.95. (See ad elsewhere in
this issue fo r further details. )

The MJF Enterprises eWF·3 C.w. audio filter with
two active stages in a dual ua7.41 Ie.
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the components : with the
values indicated, the center
frequency of the fil ter is
about 450 Hz, and can be
changed by changing the val-
ues o f resistors R I • R 4, Q I
and Q.• are emitter follower

•
amplifiers which exhibi t near-
unity gain. The filter leg be
com e s a feedb a ck loo p
through R' b> which co ntro ls
the gain o f the amplifier.
When R ,'b raises the gain of
Q1 to un it y , osci ll a tio n
occurs. However, a~ the gain
appro ach es un ity a nd the
stage becomes regenerative.
but befo re breaki ng into
oscillation, the ci rcuit exhib
its an extremely high Q at the
resonant frequency o f the network leg. Because
of the extremely high Q. only audio signals at
the resonant frequency o f the filler pass through
the circuit , and a ll others are attenuated. In addi
tion, some gain is realized .

\Vhile I haven't observed the skirt selectivity
on a scope, I'd venture that a single stage a t
peak provides about a ISO Hz bandwid th at
6 db down, with the skirts fl aring out a t that
point. Cascading two stages, as in fi g. 2, grea tly
increases the skirt selectivity. With both stages
peaked, an 84 signal comes out equa l to an 89+
signal only a 100 Hz o r so removed from the fi l
ter center frequency. Some slight "ringing" occurs
at the peak. An impo rta nt feature of th is filter is
that R' h co nstitu tes a va riable bandwidth con
trol. T he further R ' h is backed away from the
point o f regene rat ion. the less selective the filter
becomes, until it exhibi ts little selectivity at all,
with a slight loss of gain. T his is an especially
useful feature. In normal QRM situations, one
stage is all that is needed to make wea k signals
readable, and so a d. p.d.t. switch is included to
cut-out the first stage. It is usually switched in
only during fierce contest QRM.

A third stage would result in the band sound
ing dead unless a signal is right in the passband.
The two stages o f audio amplification following
the filler stages bring the audio level from a
typical direct conversion receiver up to very
loud headphone level.

Construction is non-critical. The circuit can
be laid out linearly alo ng a piece of p.c. board
with the same parts placement shown in the
sche matic. Adjustment is simple. With both
stages switched in, advance R 'b of stage 2 into
regeneration, and then back off R fb of stage one
until oscillation sto ps. In this way. ultimate
selec tivity with both stages switched in will be
controlled by R fb of the second stage, which is
mounted on the front panel. In m y version. an
RCA CA 3020A 500 mw audio amp is also on

October, 1974 • CQ • 37



TONE ENCODER
• COMPATIBLE WITH BELL SYSTEM

DIALING TONESSPECIFICATIONS
1. MOUNTS IN ANY POSITIO N fO R MOBILE

OPERATION .

2. LIGHTED DIAL FOR EAS Y NIGHT TIME VIEWING .

3. THE BLACK PLEXIGlASS ENCLOSURE 1$ INTERN ·
ALLY SHIEL DED f ROM A.F. INTE R FERENCE.

4. EXTERNAL A UDIO LEVEL CONTROL.

5. THREE EASY CONNECTIONS TO YOUR
TRANSCEIVER :

A . 12 VDC
B. AUDIO OUT
C. EXTERNAL PUSH TO TALK (P.T.T.

SWITCH )
6. THE PUSH TO TALK MAY BE VARIED. FOR

EITHER MANUAL OR AUTOMATIC KEY UP
ON YOUR TRANSCEIVER .

WIRE AND TESTED : 569.95

F .O,B POMP... NO 8E ...C.... FlOfHO.... ADO $1 ,00 FDA SHIPPING , flORIDA. RESIDENTS ADO 4 '" SALES TA.X .

AMCOMM CORPORATION TELEPHONE
(30S) 781-0161

7KO s DIXit ttl( ,ttY." Y , w PO'1PANO B[ACH, FlA HObO

MFJ ENTERPRISES ' 0 , '" .....J. Mo_,.. II... . 1II1 31712

_ ... .... . .. _ oc .__._ CW __" "- . T-'_ _ _ _____ "'-_ ' ''.' ,_ .c...... ._ _

a mounting bracket or holes in a transceiver, bolt
on, hook up a few leads, mount the selectivity
swi tch if desired , and it is ready to go. At these
prices, it is inconceivable that there is an HW·7
around without one in it.

Some interesting modifications can be per
formed on these fi lters to make them more flex 
ible. First, the addition of two pot s can convert
the CWF-3 (o r first Ie of the CWF-2) into a
notch filter which will attenuate any signal in the
300 Hz·3 kHz range. See fig. 3 for details. R I

is the notch frequency control-it is varied until
the unwanted signal is attenuated. R.. is the
notch-depth or Q-control. It is adjusted- for the
degree of attenuation desired to elimi nate the
unwanted signal. R I should be a log-taper pot.

The addition of a d.p.d.t, switch and an extra
resistor wil l result in a notch/peak filter. In one
switch position the filter functions as a notch
filter as described, while in the other position
it functions as a peak filter with variable band
pass controlled by R...

If a four section CWF-2 is used, the first IC
may be modified as above. which the second IC
will continue to function as a bandpass filter.
MFJ indicates that these modifications work
out all right.

That's it for this month. Summer is over
(thank God!) and things should pick up again in
the months ahead. Good QRPp·ing.

73, Ade, K8EEG
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T he Ultimate F.M. Transceiver
Here it is, the FMer's dream, a fully synthesized transceiver that'll cover the entire two
meter band, PLUS a built-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 "Cream Machine" the ultimate rig :

• Operates on FM. AM or Modulated CW
• Buitt-in DC and AC power suppl ies
• Frequency Range of 143.5 to 148.5 MHz in 5 KHz increments
• Autoscan in 5 KHz steps across ent ire band, with adjustable speed and frequency limits.
• Synthesizer flex ibility that offers choice of 600 KHz up or down, 1 Meg up or down. simplex,

fr equency split, or any nonstandard spl it (p rogram mablel all from a single functi on switch.

• Receiver Sensitiv ity of 0.35 Mv for 12 db SINAD on FM
• Dual power output of 20 watts or 5 watts across entire band
• Adjacent channel rejection (30 KHz) 100 db minimum

• Image spurious and in term od ula t io n l El A) 80 db m inimum

• 10 pol e, 13 KHz crystal filter
• Receiver Superhet, single conversion

• Frequency stabil ity of 0.0005%
• Built-in tone burst and PL enc ode rs and decoders
• Built-in touch tone pad
• Full LED Digital readout
• Built-in S Meter also serves as VSWR bridge, power output meter, battery indicator, dev iat ion

ind icato r and discriminator meter .

• Audio output 4 watts @ 10% T HO
• Speaker built-in to left side of cabinet for maxim um mobile reception
• Headphone jack for no ise-fr ee m obi le operation
• Independent selectable p rio rity channel
• Bu il t -in A u to CO
• Temperature range fro m _ 200 to 1700 Fah re nheit
• Size: 4" H x 8 " W x 10" 0 Weigh t : 10 pou nds
• One m ill io n channels (1 000 Rec. x 1000 Trans.1

Th e EBC-144 " D R E A M MACHINE"

AMATEU R PR OD U C T S D I V I S I O N

$1495.00
A $150 deposi t will insu re
ea rly delivery an d guarantee

price

15-RR Rive r Street
New R o che lle , N. Y. 10801
(914) 235-9400
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a IN38 diode. I understand that they are fa irly
common. but I've tried one or two stores (we
have only about that number in Elgin) and
they don't even have substitutes. ( A ny general
purpose, ge rmanium signa l diode, such as a
IN34 or IN60, should be satisfactory : Herb. )

'" have a question to ask. Is it true that a
transm itter and receiver should be allowed to
be on fo r an hour or so before use, when th ey
are new in o rde r to stabilize the 'system of
units?'

'" enjoy CQ very much. especiall y the
articles on SSTV and the NOVICE SHACK.
Charles: '

The a nswer to Charles's question is th at it
is an excellent idea to "warm up" transmitte rs
a nd receivers in their " standby" positions for
an hour or two when they are new o r have not
been o perated for some time. In addition, to
reduce the an noyance of warm-up frequency
drift tha t vi rtually all amateur transmitters and
rece ivers have. a 15 to 3D-minute warm-up at
the sta rt o f each opera ting session is recom
mended.

Getting the Message Across
Cha rles's letter illustrates again the universal

a ppea l o f amateur radio and emphasizes the
immense value that it can be to handicapped
individual s. Imagine, if you can, the boon of
having his own amateur station is to a house
bound invalid with speech difficulties. His
radi otelegraph key and transmi tter and re
ce iver expands his world from the confines of
his bed or wheel chair to the wide world.
Licensed handicapped amateurs have shown that
nearly a ny physica l handicap need not prevent
anyone from becoming a radio a mateur. But,
conside ring wha t the hobby could mean to
them, too few physicall y-handicapped people
become amateurs . One reason is th at many do
not know what they a re m issing; another is that
they have heard it is extreme ly difficult and
expensive to become an a mateur. I cannot
th ink of an y better activ ity for a ny amateur
than to change the pictu re.

Do not put on a hard-sell publicity cam
pa ign . Ra ther. if you know or hear of a handi
capped person that might be a suitable ca nd i
da te fo r an amateur ticket . talk to me mbers of
his or her family fi rst. F ind out whethe r they
th ink that their brothe r, sister, son or dau ghter
m ight be interested in obtaining an amateur
license and wheth er they would have any ob
jection to you seeing him or her. Sometimes
they ha ve very valid reasons to veto th .: idea ,
bu t they will usually be all for the idea as soon
as they have assured themselves that your ideas
will not harm the individual.

\Vhen you are introduced to th e prospective
candida te for a ticket. be friendly and accept
things as you find them without com m ent o r
expressions o f sympathy. Explain what amateur

••

BY H ERBERT S. BRIER.* W9EGQ

Hobby Fo r The Handicapped
Charles Bral , 21 4 S. State St., Elgin. III., tells

his story very eloquently: "I'm studying for my
Novice license now and getting my code speed
up. I can recognize the le tters by their sounds
fa irly we ll. I have some diffi culty in hear ing,
partly because of a childhood illness which
cau sed me to end up as a mental pati ent in
the state mental hospital here. I believe that
ham radio has grea t po tential in hastening the
cure o f persons with menta l or emotional prob
lems. I find. however, that it tak es me about
(\'0'0 o r three times lo nger to master the code
than it does for o ther people. I took the Na
tional Radio Institute, Washington, D.C. 20016.
correspondence course in amateur radio and
have successfully constructed the Co nar trans
mitter and receiver.

My gra des were above average. I intend to
study for higher-grade licenses.

"The Co na r rig pu ts out about 25 watts. I
intend using 300-ohm TV lead-in wire for the
antenna. I guess it's known as a folded dipole.
I have a crys ta l calibrato r that I purchased
from Palomar Industr ies. But now I'd like to
find a source of supply for the E. F . Johnson,
SO.pf. cera mic va riable capacitor for the gr id
dip oscillato r I am building from Charles
Caringella's book, Practical Ham R adio Proj
ects (Sa ms). I'm also having trouble locating

' 385 Johnson St., Gary, Ind. 46402.

Eric Este ro n, WN6WNK, Arcadia , Calif., oper
a ting his Heathkit HW-1 0 1 tra nsce iver. Look for

him o n 40 meters or 15 meters.
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radio is. display a couple of QSL cards and
pictures of simple amateur stations. answer
questions about licensing procedures. and send
a couple of code charac ters on a code-practice
set. Stop immediately if your host o r hostess
sta rts to seem bored. And even if he or she
does not get bored. do not make your first visit
too long. Instead, make a rrangements for an
other visit and depart. The second or third
visit is plenty of time to introduce license
manuals and code courses.

Amateur Rad io Course For The Blind
T he Hadley School For the Bl ind. 700 Elm

St.. Evanston, 11 1.. offers excellent amateur
radio correspondence courses for the blind.
Also, the Library of Congress, Division for
the Blind and Physically Handicapped, Wash,
ington. D.C.. can supply a list of other radio
ama teur publ ications in Braille or "ta lking
books," which can be procured through most
publ ic librar ies.

Novice News
We ran out of room fo r these items in a

previous issue. Ted, KlI 6GI, Hawaii, says that
I omitted one item th at should be included o n
a QSL card in the March. 1974. NOVICE
SHACK. Include the actua l location of opera
tion. if it is different than the ma il ing address.
He has cards fro m a couple o f " rare" Pacific
islan ds whic h he cannot submit for o perating
awards. because they list only the operators'
sta teside addresses ... Oerry Swetsky, \\'119
EnO man ager of the ARRL W9 QSL Bureau,
reminds us tha t some QSL bureaus prefer 5"
X 7" return envelopes to eliminate th e neces
sity o f bending oversize fo reign cards to get
them in the envelopes . He also suggests th at
you tai lor the amount of postage that you put
o n the retu rn envelopes to the amount of DX
you work. Otherwise. you might wai t a long
time before your en velope is stuffed with the
maximum number of cards th at the postage
will ca rry . . . Dave Earl Clark, \V="ZTLQ,
Stone Orchard R.D. # 2, Gouverneur, N.Y.
13642, operates a modified H\V-7 transceiver
on the Novice bands and has worked 22 states
with a power of less th an three watts.

Eric Esteran, wxswxx 360 Sharon Rd.,
Arcadia. Ca lif. 9 1006. got sta rted in amateur
rad io in the Electronics course at the F irst Ave.
Jr. High School. Arcadia. and the school ama
teur rad io club. At first. he had no idea o f
becoming a Novice, but other students and th e
Scie nce instructor, Bill Manley, \V6LDT. told
him how much fun amateur radio is. As a
result, he now operates a Heathkit H\V-I OI
CW / SSB transceiver o n c.w. at home in con
junction with a 3-element tr i-band beam and
a Hy-G ain 14-AVQ vertical antenna. which
he uses on 40 meters. He has worked 31 states

and seven countries. By the time you read this,
Eri c hopes to have passed his General test,
which he is study ing for with fellow club mem
bers. Paul, WN6VWJ. and Jon. WN6CPQ. He
proudly lells us that the First Ave. Jr. H.S.
Amateur Radio Club has turned out 40 ama
teurs in its a -year existence. The club has a
Swan-500-CX transceiver for the higher-class
members and a Hea thkit HW-1 6 for the Novice
members . . . Dave Cook, 38612 Wade, Rom
ulus, Mich . 481 74, is studying fo r his Novice
license with G reg Dahl strom. WB8IYA, who
o perates six meters. Dave's one piece of short
wave equipment to date is an old Hallicra fters
S-120, general-coverage receiver, which he uses
to practice code on and to eavesdrop on the
phone band s. A Heathkit HW-16 or a Heathkit
DX~60B transmitter and the matching receiver
are in his plans when he gets his license.

T he past summer, K4TPA . Lake Worth. Fla .•
and K7HOZ. Seattle, Wash.• had their licenses
revoked for fail ing to reply to their official
FCC mail, which is apparently one of the most
frequent reasons o f revoking licenses-and not
onfy of amateu r stations. either ! So it behooves
any FCC licensee to have his current mai ling
address always on fil e with the Commission.
\V8JWN, Iron Mountain, Mich ., was luckier.
The FCC dismissed charges agains t him.

Once again. we are approaching the bottom
of the page. Will we be reading about your
ac tivities or seeing your picture in th e next
edition o f your column? The first step is for
you to write to me, and I will do the rest. Send
your letters to th e address on the first page of
the column. 73. Herb. W9EGQ.

Jeff Pope, WNSQYT, Akron, Ohio, was the Senior
Technician on the Goodyear blimp Euro pa in
Europe before returning to the states to qualify

for his Novice license.
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The WPX Program
445.._ JAJAAW 447-._ K9 UQN 449_ WB2VWW
44L ...DJ 8CR 448-... F6AUS 450__ DUDC

810 .J A2LA

1335.._ G 3HB
1336 _ K9UQN
1337._ .F6BPP

SSB
811 __. G W4 BlE 81L_ DJ9R B

c. W,
1338 _.WASEE M 1340._DJ 1NG
1339.•_ DM2AR D 1341_ WA2AU B

BY JOHN A. ATTAWAY.* K4IIF

T HE Northern California DX Foundation is
to be congratulated on the fine effort from KP6
PA, Palmyra, and KP 6KR. Kingman Reef. The
DXpedition was well planned, well publicized
and was carried off in fine style. The only nega
rive was poor propagation from the Reef and
that's something we haven't learned to control
yet.

Pileups during the Kingman Reef operation
were fa r and away the heaviest we have heard
in quite a wh ile. Interest in DX is far from de ad.
In looking for a comparative basis we would
have to go back to the "good ole days" of the
major worldwide DXpeditions of Danny Well.
Gus Browning, Loyd and Iris Colvin and Don
Miller, particularly those operations which took
place during the sunspot minimum of the mid
1960·s. Poor propagation limits high frequency
activities, especially 10 and 15 meters, and
sharpens the competi tion.

Again, congra tulations to the California crew.
What do you have for an encore guys'}

W8WZ-Silent Key
The DX World is saddened by the loss of Dr.

H. E. Stricker, W8WZ, who died of a heart at
tack on June 23, 1974. "Doc" was the very first
winner of a Single Band WAZ plaque, 20 meter
c.w. awarded at the 1974 Dayton Hamvention.
and was work ing on the award for 15 meters at
the lime of his passing.

De Extra
DXCC-Rule 9: As the ARRL DX Advisory
Committee co nsiders changes in DX CC rules,
considerable d iscussion has developed rega rd ing
rule 9. This is the ru le which defines the limits
wi thin which a station may be moved before
the country total reverts to zero. 11 reads as
follows:

(9) All stations must be contacted from the
same call area, where such areas ex ist. or from
the same country in cases where there are no
call areas. One exception is allowed to th is
rule : where a stat ion is moved from one call
a rea to another, all contacts must be made
from within a radius of 150 miles of the init ial
location.

· P.O. Box 205 . Winter Haven . FL 33880
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Endorsements
!'ol iu d : W4 BQY, W6T C Q· IOOO. W B4KZG·900. SMTIV,

\\'9I RH·SOO. WA611 RS. \\'20 VC, W ASVDH.700,
WA5ZWC, W A6TAX . K9YXA-650, W SQBM. JA2LA·
600, WA2A U B, WdY VA / 4-500

SSB : W6T CQ, W4I C-800. W A6AH F , WB6DXU-700,
W A2EAII-6S0, W6TTS-550, W ASVDH·SOO, L U I BAR/
W 3-45O. W A2A U B-350

CW : W D2F M K·9S 0 , W 3A RK·750, WA 6JV D · 700 ,
W4 KF B-5S0. WA5VD H. WA3GNW-500, KH6HC4S0

Europe : OKIDV K. O K2DB, SMS-273S
North Ame-rica : WDXSFEB, W B2FM K

Complete rules for WPX may be found on pg. 67 of the
February, 1972 issue of CO. Application fo rms a nd reo
print s o f the rules may be obta ined by sendi ng a business
size, sen-addressed stamped envelope to WPX Award
Manager, P.O. Bo ll. 1271. Covina, Ca 91722 .

The July 2. 1974 issue of the West Coast DX
Bullet in print ed a well -written letter from D eWitt
Jones, W4BAA, pointing out some of the in
equities resulting from this rule where member
ship on the DXCC Honor Roll is concerned. As
a result of rule 9 and the listing of inactive (but
not deleted ) countries for Honor Roll credit, it
is a necessity to remain near or within the same
call a rea if o ne wishes to maintain a high spot
in the Honor Roll.

This is not to say that a person cannot move.
He can move a considerable distance as long as
he remains in the same call a rea . For example.
Ot\1 DeWitt points out that a W7 can move
from Bellingham, Washington to Douglas.
Arizona, a distance greater than from Chicago
to Cuba. without resta rt ing his DX score, while
a W2 o r W3 would be limited to a rather
modest 375 miles. Anyone crossing the bound
ary of a call area is limited to only 150 miles.

W4BAA himself has sta rted DXCC over 3
times. Initially he worked 174 countries and
earned WAZ "' 16 as W6WK U during the period
1945-50. From 1951 -72 he worked 315 coun
tries as W9WKU and during 1973 and 1974
he has worked about 200 countries as W4BAA.

In checking 1974 Callbook listings fo r the
W4 and W9 areas and extrapolat ing to a ll 10
call a reas, Dewitt estimates that over 3000
U.S. amateurs move to a different call a rea
each year, an indication that the ham popula
tion is significantly mobile. Since rule 9 does
not recognize the vast dis tances one can move
in his own distr ict. and since it was developed
over 25 years ago when the U.S. population
was less mobile, W4BAA feel s that rule 9
should be modernized. He offers the following
alte rnative recommendations:



(I ) Rule 9 be relaxed to match the grea test
distance a U.S. ama teur can move within
any district. This wou ld be about 1500
miles for a W7.

or (2) Rule 9 be eliminated entirely, Jetting all
contacts count no matter from where
they might be made withi n the con
tinental U.S.

or ( 3) All countries which are not active during
a 10 year period be temporarily deleted
until they are activated again, i.e, Clip
perton. giving the amateur who moves a
reasonable cha nce to make the Honor
Roll.

If you have thoughts about this and related
mailers I am sure th at they would be appreci
ated by the ARRL DX Advisory Committee .

From the Postoffice
The U.S. Postal Service advises "w atch for

Changes in Countries' Names:' DXers in a rush
for a much coveted QSL best heed this advice,
because a country's proper name can be very
important if national pride is involved.

An example cited by the postal authorit ies
is Belize . the country we used to call British
Honduras. Citizens of this Central A merican
count ry could feel slighted if we display our
igno rance by omitting their new name on the
ad dress labe\.

Othe r exam ples of pa rt icular concern to
D Xers include Sri Lanka, which we knew in the
past as Ceylo n, a nd the Khm er R epublic ,
proper name fo r the land referred to as Cam
bodia on the evening news.

In an address. Germany could represen t
either of two countries. T herefore, the label
should read Wesl G ermany if the card is fo r
the Federal Republic of Germany and EaSI
G ermany if it is designated for the German
Democratic Republic. Failure to indicate the
correct Germany can generate missent mail.

On the left is Norman, G3FNJ, visiting SV10B
ot the le tter's home Q TH in downtown Athens.

(Photo via SVI EN.)

The WAZ Program
5.5.B. WAZ

12IL _U05 BZ 12I L _JA2KLT 1218 _ D K6QA
t213 _WA2FCA 1216,_ .K3SXQ 1219_WA3MBQ
12t4 _K4RA 12I L _JA7Tt

C.W.-Phone WAZ
3726 __ UT5EW 3732 _ .W A50 CN 3737_ J A3 BN
3727_UK1AAG 3733_ W4U PJ 3738_ W5HCJ
3728 _ UA1DX 37J4 ._ .W4KF B 3739_ J A U KG
3729_ UW l yy 3735._ YU2CDS 3740_ D L6ZB
3730_UA6 N X 3736 ._ K6UJ S 3741_ W A3M BQ
3731_ WruBH

Complete rules for the Single Ba nd WAZ program
are shown on pgs. 57-58 of the December, 1972 issue.
Complete rules for regular W AZ may be found on Pi S.
64-66 of the J u ne, 1970 Ieeue. Application blan ks a nd
reprints o f the ru les for WAZ awards may be obtained
by send ing a business si re. self-addressed. sta mped en 
vetope to the Assistant DX Ed itor. P .O. Box 205, w ta
rer Haven, F L 33880.

costl y handlings between the two countries a nd
substan tial delays fo r you.

The problem is more difficult in the case of
the two Chinas. If you use the impro per name
and your card or lette r goes to the wrong
country it will probably be returned to you.
Mail to the island of T aiwan should be ad
dressed R epublic of China, while mail to the
mainland must be addressed Peoples R epublic
o f China. The Chinese also insist that their
ca pital ci ty be spelled Peking, rather than
Peiping,

A list of countries by geographic areas is
ava ilable through customer service representa
tives o r postmasters.

Rare or 5peciol Prefixes for WPX
C Y 2- The CY2 prefix was used during August
and September by VE 2 stations in connection
with the Festival International de la Geunesse.
FRO-Our good frie nd and CQ DX checkpoint,
Claude, F9MS. is operating FROBCS on Re
union Island. QSL to Claude's home QTH, 63,
rue Voltaire. Suresnes (Seine) , F rance.
H3-H3A-H3Z has been allocated by lTV to
the Republic of Panama.

C. l. Hardy, lU1 DJU, ha s bee n a wa rd mana ger
for the Radio Club of Argentina for 12 yea rs.

He is a very active 77 years old.
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VP2GFA- V ia K L7 F A
VP2LAO- To W 3HNK
VP2SV- c / o K3GYI>
v JU Al'tI-Via

P .O. Box 419.
Betf o ,
Ta rawa . Gilbert
Iels nde ( P a cific)

YS 5M G- To I>K 5J A
YB3AP- c / o

P .O. Box 59,
Su rabaya , J a \·a .
Indonesia

ZD 3G- V ia
P.O. Box 165,
Ba n jul. T he Gambia

ZD 30- To OZ IOO
ZKI CL- c / o

The Ra d io Station.
Atutaki, Cook Islan ds
( P a c ific)

ZKI CY- V ia W 6K N H
:IA2 G X- To 11 SCL
5R"'S D-c/o F8U S
ST5CJ -To W 4BA A.

P .O. Box I,
Capt iv a bland.
Fla . 33924

5T5 LO-Via K9 KXA
SV ' A R-To

P .O. Box 123,
Lome. T oeo,
weee A(rica

5 X5 S K-c/o D LI YW
5 Z4P D- Via

P .O. Box 14829,
Nairobi, Ken ya.
Eas t A(rica

7Q 7DW- T o G3 AWY
9GI GG / T Y-c /o

W A2NVQ
9 K2 0 e-Via W 3H N K
9V I R R-To

I' .0. Box 272 8,
S ina por e

9V l n W - c / o SM5CA K

• ••• • ••• • •

niversary of the Apollo- ll moon landing, QSL
to W2KF. Another active WM2 was WM2ARS
who has WA2CCF as his QSL manager.
WS J- T he America's Cup Race was celebrated
by WS IACR issued to the Newport, Rhode is
land Amateur Radio Club. QSL to WISYE.
WW3-WW3FAF commemorated the Feslival
of American Folklore. Confi rmations are being
handled by W3DOS.
WY6- The WY6FDA operation was in honor
of Flag Day America. QSL to WA6WMT. .
51-Special prefix used by Columbian stauons
in contest. 513 = HK3 , etc,

QSL Informa t ion

This fine shock belongs to len, KG6SW and is Com
plemented by a Triba nd Yog i and fixed delta loop

bea m on the US for 7 mHz, (Tnx W 7Y8XJ

A 6XS- V ia G3SU W
AUXT - To Got CH I'
A 9XK - c / o W n 2F VO
A35FX- V iR ZL 2A FZ
A5I1'S- To W I J F L
C2 I N P - c / o

P .O. Box 22 5.
He pu b li c o f Nauru
[ Pacifle t

C n9A K-Via CT 18 H
D UIJ:\IG- To

P .O. Box i asi ,
Ma n il a . P h ilip llines

EP2 Vl - c / o
P .O . Bo x 12-1135 .
T li'hran, Ira n

F2JO / 5 U7- V ia 10'2:0.10
}'mCL / 3A2- T o DK4YM
FC2CII - c / o w AilTDY
FR7Z U / J - Via
P .O. Bo x .I,

S t. Clot il de.
Re union Island
(Via France )

HU.XJ J - T o HL7 HZ
JA S1HV / l D - c/o

J A ,Il l L
lY9GR - V ia

P .O. " ox 565.
Amman. J ordan

KASAA - T o W7P HO
KGU'X- c / o

GeorRe Sa linas ,
USNA S. Bo x 41,
FPO N orfolk. VA
23593

KG6SW- Via W7YRX
KM 6DF- c / o KA S KP .

Kenneth P hillips.
NASU, F l'O
Seattle, W A 9K76.f

S VIIWGG- T o K4F.KJ
TU20V~/o W A6N F C
T U2E F- V ia W A6C E R
V E3N EB /HH -

To VE1A Y E
VP20M - c / o W Al A RV

The CQ OX Award Program

C.W. OX 2XSSB OX
IS9. W6PT 3S9._ ZL3UC
160,.__.OJ ING 360_._ K2ANT

Endo rsements
CW: W6PT-310 Count ries

Co mplete rules and applicalion forms for the CQ . OX
A ward Pro gram may be obtai ned by sendi ng a busl!1css
size. self-add ressed. stamped envelope to D X Editor,
P.O . B Oll 1211. Covina, Ca 91722.

\

IBO-IBOJN was operating from Ventolene Is
land. His QSL Manager is /8KDB.
IFO-lFOXRR was operated by /5XRR as a
QRP Mobile Propagation Research Study.
KFO-KFOUMD ope rated Aug. 15-1 8, 1974
from the Carlton Co. Fair, Barnum. Minnesota
to celebrate the 2nd Anniversary of Teaching
Amateur rad io at the University of Minnesota,
Dulut h. QSL to WAOQIT. 123 South 65th Ave.,
Duluth. MN 55807.
KL2-KL2ARW commemo rated Amate ur Ra
dio Week in New York. QSL to WA2UWA.
K S9-KS9EAA operated from the 22nd Annual
Experimental Aircraft Association Convention
in Oshkosh. Wisconsin. QSL to WA9GJ U.
LlIO-VK2BKE/ LH on Lord Howe Island
counts as LHO for WPX. Ma il to Dr. Ken
Hicks, Lord Howe Island. 2898, Australia.
S2-SM2DWH /S2 in Bangladesh frequentl y
operates near 14225 kHz at 1400 GMT.
SQO--SQOITU was one of many Polish sta
tions using the special prefi x. QSLs for this
stat ion should be routed to SP5WC.
SUO-Portable SU stations are SUO for WPX.
VE6CBJ /SU has been quite active 1900-2100
GM T on 20 meter s.s.b. QSL to VEIAL.
WF6- Cards for the WF60CF operation from
the Orange County Fair should be sent to
K6VDP.
W1I4-QSL WH4FLA to W40ZF.
WM2-WM20 0N operated during New Jersey's
Amateu r Radio Week to celebrate the 5th an-

lock White, Zl2GX, CO Award checkpoint for
New Zealand, pitches in to cut down the stack
of cards for WAZ checking at the K411F QTH .
Jock and his delightful XYl Beattie visited John

and Olga Attaway for seve ra l days las t year,
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Propagat ion

BY GEORGE JACOBS,· W3ASK

T HE 1974 CQ World Wide DX Contest will be
held on the following dates:

Phone Section: 0000
GM T October 26-2400 GM T October 27

C.w. Section: 0000
GMT November 23-2400 GMT November 24
For the 24th successive year, thi s month's

Propagation column contains a special forecast
for use du ring the Contest sections, both phone
and c.w.

Sunspot Activity
St range things happened on the sun's surface

thi s past July. Here it is the "low" part of the
present solar cycle, and the Swiss Solar Observa
tory announces that the monthly mean sunspot
number for July was 61.5. Th is is a much higher
level th an would ordinarily be expected. This
pushes the 12-month running smoothed sunspot
number. upon which the sunspo t cycle is based.
up to 36, centered on January, 1974. At this point,
the present cycle seems to be rising a bit, ra ther
than declining! While this is probably only a
very short term increase in sola r act ivity, it does
slow down the cycle's decline. It a lso means th at
we can expect somewhat better OX conditions
this fa ll than would have been possible if thi s
increase had not taken place. It looks pretty
certain now that sola r activity will be in the
upper 20's during October and November. maybe
even as high as 30.

Sola r activi ty during last yea r's Contest period
was on the orde r of 33.

Storm Warning
Conditions during last years Contest were

pretty much as predicted. They were rated
ABOVE NORMAL during the Phone section,
and gene ra lly were good-to-excellent. Conditions
during the c.w. section began NORMAL, but
slid to BELOW NORMAL by the second day,
and averaged onl y fair, but with periods that
were poor.

In early September, as thi s is being written, a
long-ran ge forecast indicates that there is, un
fo rtunate ly, a 75 % chance that a rad io storm
will develop during both the Phone and c.w.
secrions of this year's Contest period. It's too

° 11307 Cla ra St., Silver Spring, MD 20902

•

LAST MINUTE FORECAST
Da Jr to-Da tl Conditioft. E;r~ct~d For October, 19 7.J

Rating & For~ctU f QualitJ/
Propaga t ion l "d~z (-1) (3) (2) (1 )
Datt! Octob, r
Above Normal : 6, 8-9. 11, 30 A A-B B-C C

N orma l: 2-5, 7, 10. 12. A·B B·C e-n D-E
17.19·22. 2-1 , 27.29.31

Below Normal : I, IS. B·C C·D D·I·~ E
15·1 6, 18. 23. 25·26

Diatur-bed : 1-1 C· D D E E
Wh e n ' ex ,,('ct ed m Dnal q uality is :
A - Excel lent o pen ing , exceptionally strong, steady

signaill.
B-~I o p!"ni n g , m od e ra t e ly stron g si gna ls w ith

httle fadmg o r no ise.
G-Fair openi ng, s ignals bet ween mode rately strong

a nd weak . w ith some l a ding a nd noise .
D-Poor o pening, signa ls weak w ith cons iderable

fading a nd noise.
E -No ol)eni ng ex pected.

H O W TO US E T I llS FORECAST
. 1. F ind IIrOpaO!ltion in dex associat ed w ith par

t icula r Land opem ng- fro m P ro pa ga t ion Charu a p
pea r ing o n tht:' followi n g pages.
2. W ith t he propaga t ion index , use the abo ve t nbl..
to find the t>x l)t'ct ed signa l qua lity associated w it h
t he pa.rt.icu lar- opening for any da y of tht:' m on th.
For exa mute. 11. 11 o pe n inKS show n in t he Cha rtll with
a propauat ion index of (3) will be fa ir to poor (C-D)
on Oct. 26, fa ir to good on Oct. 27. (H·C). Below
normal conditions are ex pected on Oct. 26 , the first
da y of t he CQ W orld wtde DX Contest, Conditions
should im prove to j ust about normal on the 27th.

Fo r u pda ted info r m a t ion dial A rea Code 516
883-6223 for DlAL-A·PROP. o r s ubscr-ibe to wt"t'k ly
!tfAIL--A·PROP, P .O. Box 86, Northport, NY 11768.

early to estimate what the intensity of the sto rm
might be , but it will probably drop conditions to
BELOW NORMAL for at least part of the time.
Check the "Last Minute Forecast" at the begin
ning of th is column for updated information, and
be sure to check either MAlL·A-PROP or DIAL
A-PROP for the latest propagat ion forecast just
prior to the Contest.

Band.by.Band Cond itions
The following is a band-by-ba nd summary of

general OX propagat ion conditions th at can be
expected during the 1974 Contest.
10 .\leters-Sola r activity should be high enough
to permit so me 10 meter openings, as long as
conditions remain NORMA L. If a storm should
deve lop during the Contest period, there could
be very litt le OX on this band. Fairly good open
ings should normally be possible to South
America during much of the daylight hours.
Other open ings may also occur to Africa , the
Pacific Islands, Australasia and New Zealand.
Condit ions should peak towards the east and
southeast befo re noon, and towards the west and
south during the afternoon. If conditions should
stay NORMAL, th e band may also open towards
Europe from the eastern and central areas of the
USA, and to Asia and the Far Ea st fro m western
sta tes .
15 AI eters- A significa nt seasonal improveme nt
is expected in DX conditions on this band during
October and November. When conditions are
NORMAL good openings should be possible to
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Only Standard offers you an Amateur Radio with a " no-fault"
Life Insurance Policy that can save your radio and your
pocketbook, should your Standard ever need service

after its regular 180 day Warranty expires.

Your "out-of-warranty" cost
Mode l SR-146 }
Model SR-146A $32.00 total

Model SR -C806 }
Model SR-C826 M $38.00 total
Model SR-C826 MA

Repeater RPT- l $59.00 total

Our exclusive Astropoint Radio
Life Insurance Policy costs noth
ing at time of purchase, and will
guaranty you a flat rate for repair
afte r the regular 180 day f ree
warranty expi res. After an "out
of-warranty" repair , it will be re
warranted for an add itional 30
days. No hidden costs beyond
the flat rate repair charge listed
above from ou r factory in Wil
mington, California.

Flat rate includes:

Repai r of all faults in radio
Complete TX and RX ali gnment & tuneout
Mod ification updates made
Channels frequency aliqned '
FM Certificate issued
Sealed in plastic & returned to you

Suggested retail :
$698 RPT- l complete

• Note: All Standard Astropoint
crysta ls are li fetime
guaranteed FREE.

Suggested retail : $398
SR-C826 MA with
all channe ls included !

Suggested
retail : $298

SR-C146A wilh
5 channel
capabili ty.

See your Standard dea ler lor more information on
Standard 's Radio ute Insurance Policy.

213/835-3134 . 639 North Marine Avenue, Wilmington, Cali forn ia 90744
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H ow T o U!'lE TilE DX P ROPAGATION CHARTS
1. Use Chart ap propriate to you r t ransm itte r

location. T he Eastern USA Chart can be used in the
I, 2. 3, ., 8, KP., KGl and KV. call aer.. in the
USA a nd a djacent call a re" in Canada: the Central
USA Chart in the 6, 9 and 0 are..; the Western
USA Chart in t he 6 and 7 areas. an d w it h some.....hat
less accuracy In the KH 6 and K L7 a reas.

2. T he pred icted t im es of openi ngs a re found
u nder the approp riate meter band colum n (10
th rough 80 Mete n ) fo r a pa rt icular DX region , aa
shown in the left hand colum n of the Charts. An •
indicates 80 Meter open ings. O pen ings on 160
mete rs a re Iik('Iy to oeeur during those t imes when
80 m eter o penings are show n wit h a propaga tion
i" d«z of (2), o r h igher.

3 . The propaga tion i"d~z is t he number that ap
pea rs in ( ) a fter the time of each predicted open.
in K'. The Index tedteetee t he number of dalls du ring
t he m on th on w hich t he openi nl{ 18 expected to t a ke
place as fo llows :

(4) Opening should (K"cur on more t ha n 22 da y.
(3) ., " •• bt·twK' n 14 a nd 22 da )·.
(2) .. " "betw_n 7 and 13 days
(1) .. " .. on It'ss than 7 da)'s

Refer to the " Last M inut t' Fo recast " at t he beS{in .
ninS{ o f th is P ropa gation column fo r the artual
datu on wh leh a n open inK w it h a specific propaKa'
tion i ndex is likely to occur. a nd t he siKnal qual it~·
tha t can he expected,

4. T im es shown in t he Charts are In t he 24·hour
8yst em , whe re 00 is m idn iKht ; 12 i8 noon: 01 is 1
A.M.. 13 is 1 P.M .• etc. A pp rop r ia u> . tandard t im e is
used. tlot GMT. T o convert to GMT, add to the times
shown in the appropriate Cha rt 8 hou rs in t he PST
Zone. 7 in the !li ST zone. 6 in the CST Zo ne a nd 5
in t he EST Zont'. Fo r exam p le 14 in w eebtnston,
D.C. is 19 GMT a nd 20 In Lo8 A nKelf."8 is 04 GMT. etc.

5. T he charts a re based UI)()n a t ransm itter POWe r
of 250 watta e.w ., o r 1 kw, p .e.n. on sideband. in to
a dipole ante n na a quar-ter- wavelenzth a bove g-round
on 160 a nd 80 me te rs. a h a lf· .....a ve a bove arou nd o n
40 a nd 20 met e rs . and R wa vt-'It'ngth above arou nd on
15 a nd to m et e r-s. F or each t o dh Ka in above t h£'8I'
reference l",v t'I". t he p r opa ga t iotl i tldez w ill increase
hy one It'vt'l ; (o r eaeh 10 d b 1088, it w iII lowe r hy
o ne level .

6. P ropa g ut. lnn da ta, contai ned in t he Cha rts hl\s
ht-e n p rt'! lJt rl',1 f rom hRs ic da t a puhlished by the
I nsti tut e For Telecommu ntea tlon Sciences of the
U .S. Dept. o f Comm..ree, Boulder, Colorado, 80302.

one a rea of the world or another from an hour
or so afte r sunr ise to almost sunset. The band
should peak to Europe before noon: to Africa a t
about noontime: to South America during the
afternoon. and to the Pacific, Australi a. New
Zealand. th e Far East and other Asiatic a reas
during the late afternoon, and possibly into the
early evening.
20 " ' eters-The band should close earl ier in the
day than it d id dur ing the summer months. but
between fa ir and excellent DX o penings sho uld
be possible to all a reas o f the world, sometime
between the sunrise period and the early evening
hours. Openings to many southern and tropical
a reas may be possible to as late as Midnight, if
conditions a re NOR MAL. Signals should peak to
all a reas of the world for two o r more hours
afte r sunrise. and aga i'n during the la te af ternoon.
Ail-in-all. this is still li kely to be the best band
for DX during the Contest.
40 AIeters- DX openings towards Europe and in
an easterly direct ion should begin during th e late
afternoon hours and improve with darkness .
Good openings towards the south shou ld be pos
sible throughout most of the hours of da rk ness.
Openings in a westerly direct ion should peak at

about sunrise in the USA, just before the band
closes for DX propagation. If conditions a re
NORMAL, signal levels on this band can be
expected to be strong.
80 M elers-Some fairly good DX openings
should be possible to several areas of the world
during the hours of darkness and the sunrise
period. Conditio ns should peak a round mid.
night o n paths to the east. shortly before sunrise
on paths to the north or sout h. and just after
sunrise on openings in a westerly direction from
the USA.
160 Afeters- DX possibilities are improving on
thi s band. While not as good as 40 or 80 meters.
DX openings should be possible to many a reas
of the world during the hours of darkness and
the sunrise period. Because of power limitatio ns
imposed in th is band in m an y a reas of the world.
signals at best are likely to be noisy, especiall y
on phone. The best time for 160 meter DX is
when a path is in com plete darkness. Within this
period. conditions often peak just as the sun
begins to rise at the easterly point on the path.
The best forecaster for 160 meter DX is a set of
sunset and sunrise tables. For example, if the
sun is expected to rise at 0600 GMT in western
Europe, then this is the best time to look for an
160 meter opening between western Europe and
th e USA, plus or minus J5 minutes, or so . Con
ditions on 80 meters can often also serve as an
indicator for 160 meter openings. The band will
often open at times when 80 meters seems to
peak on a particular path. With these tips and
so me pat ience , it should be possible to work sev
eral DX areas of the world on 160 meters during
the Contest .

Radio Storm
The propagation data appearing in the Charts

in thi s column are based on normal conditions
for a sunspot level in the upper 20·s. If a radio
storm should develop during the Contest, con
ditions may drop to BELOW NORMAL or DIS·
T URBED. depending upon its severi ty. Unde r
such conditions. expect considerably fewer open
ings o n to, 15 and 20 meters. During storms,
propagat ion conditions on 40, 80 and 160 meters
genera lly become erratic. with poorer openings
during certain phases and improved openings at
othe r times.

If a sto rm should develop. circuits passing
th rough o r near polar regions will probably be
come weak , fade conside rably, or may even black
out entirety. While east-west propagation may
become poorer. north -south paths may improve.
Conce ntrate on working the higher frequency
bands and paths to the northeast, north and
northwest during the daylight hours, and the
lower bands and paths to the east, south and
west during the evening and early morning hours.

Up-Dated Contest Info
In order to meet printing and publication dead

lines. the forecasts appearing in this column
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N o r t he rn 09-l! (I) 08·09 (1 ~ 06-07 (1 l 17·19 ~ l)
Europe & 09-10 (2 07-10 (3 19· 23 2l
European 10·l! (I ) 10·13 ~2) 23-02 (I
USSR 13- 15 I) 02-03 (2}

03-04 (1
20-23 (1
23-01 (2)
01 -03 (1)

Eastern 08-10 (1) 08-09 (l) 06-10 (1) 18-20 (I)
Mediter- 09-l! (2) 10-12 (2) 20-00 (2)
r nnean & 11-12 (1) 12-15 (3) 00-02 (1)
Middle East 15- 17 (2) 20.00 (1) 0

17-18 (I)
W est 10·12 f1) 08-10 (1 ) 06-07 (I ) 18-22(1)
Afr ica 12·13 2) 10·12 (2) 07· 09 (2) 22-01 (2)

13-14 (1) 12-13 (3) 09-13 (1) 01-03 (1 )
13-15 (4) 13-15 (2) 00.03 (1)°
15-16 (2) 15-16 (3)
16·1 7 (l) 16-17 (4)

17-18 (3)
18-19 (2)
19-20 (1)

Ea st & 10-13 (I) 08-12 (I) 07-13 (1) 20·0 1 (1 )
Cent ral 12·14 (2) 13-1 5 (2) 22-00 (1 ).
A f rica 14·15 (I) 15-17 (3)

17-18 (2)
18·1 9 (t)

Sou t h --09-10 (1) 08·10 (1) 07· 13 (1) 18·1 9 (I )
Africa 10·12 (2) 10·11 (2) 13-1.'i (2) 19-22 (2)

12-12 (1 ) 11-13 (3) 15-17 (3) 22-23 (I )
13·14 (2) 17·1 8 (2) 19·2 1 (I ) .
14·15 (1) 18-19 (1)

Central N il 17·19 (I ) 07·08 (I ) 18·2 1 (I )
& South 08·10 (2) 05-07 (I )
A sia 1 0-12 ( 1)

19-21 (1)

Sout heas t N il 17-19 (1) 07·08 (I ) 18-20(1 )
Aaln 08-10 (2) 05·07 (l)

10-13 (1)
18-21 (l )

Fa r N il 16-17 (I ) 07-08 (l ) 04-08 (I )
Ea st 17-18 (2) 08·10 (2) 0 .';-07 (1)0

18·19(1 ) 10·11 (I )
I f;-19 (1 )
19·21 (2)
2 1-22 (1 )

South 10-13 (1) 12- 14 (1) 06·07 (1) 00-03 ~1)
P a c ifi c 13-1 5 (2) 14 -15 (2) 07-08 (2) 03·05 :\)
& N ew 15-17 (I ) 15-16 (3) 08-09 (3) 05-07 ~2)
Zealand 16-18 (2) 09-11 (2) 07-09 l)

18-19 (1) 11 -17 (1 ) 03-04 (1).
17-1 8 (2) 04 . 06 (2)"
18·20 (3) 06·07 (1)"
20-22 (2)
22-01 (1)

Australasia 14-l 6 (1 ) 10-1 5 (1) 06-07 (I) 03·05 ( I)
15-16 (2) 07·09 (2) 0.')·07 (2)
16-17 (3) 09-1 50 ) 07-08 (I )
17-18 (2) 15-17 (2) 05-07 (1)0
18-19 (1) 17-20 (1)

20-2:\ (2)
23-01 (1)

Cent ral 08-09 (l ~ 07-08 f1 ) 02·060) 18-19 (I)
Amertca 09·10 (2 08·09 2) 06·07 (2) 19-21 (3)
& Northern 10-12 (3) 09-1 4 (3) 07-09 (4) 2 1-03 (4)
Countries 12·13 (2) 14·15 (4) 09-11 (3) 03·05 (2)
o f South 13·1 S (I) 15-16 (3) 11-1 5 (2) 0.';-06 (l ~
A m er-ica 1 6-17 (2) 1.';-16 (3) 19-21 (I •

17-18 (1) H,-1 8 (4) 21-03 (2)°
18-1 51 (~ ) 03-05 (I )"
19·20 (2)
20-00 (1)
00-02 (2)

P e r u . 09-11 (1) 07-08 (1 ~ 14-1 6 (1) 20-23 (1)
P a r-a g-ua y , 11 -15 (2) 08·10 (2 16·17 (2) 23· 04 (2)
Bo liv ia , 15· 16 (1) 10-13 (I) 17·19 (3) 04-06 (1 ~
B ra zil , 13-14 (2) 19· 20 (2) 23·04 (1 •
Chile , 14 ·1 6 (4) 20-22 0 )
Arltentina , 16-17 (2) 22-02 (2)
& Uj-uguay 17-18 (1) 02-06 pl

06· 08 2 I08·11 (1)

McMur do Nil 13-15 (1) 1 6-1 8 (1) 00-06 (1)
Sound. 15-16 (2) 18-19 (2)
A nta rctica 16·1 7 (1) 19-21 (3)

2 1·23 (21
23·00 (l
06-08 ( I ) - - --

4 0/ 8U

" t

.0
Uete 8

15
Meters

10
Meters • r • e ers

w est e r n 09·1 1 (1) 08-09 (I ~ 06-07 (I) 16·1 7 (1 )
& Central 09-11 f3 07-08 (2) 17-18 (2)
E urope & 11· 12 2) 08-09 (4) 18·23 (3)
No rth Arica 12· 13 (1) 09-11 (3) 23-02 (2)

11 ·13 (4) 02-03 (3)
13-14 (3) 03·0 ·'1 (1)
14-15 (2) 19-21 (I )"
15-17 (1 ) 21 -23 (2r

23-01 (3 "
0 1-02 (2)"
02-03 (1 )"

• • •" I ndica t es best t ime to listen for 80 Meter openings .
O peni ngs o n 160 Met e r s are a lso likely to occur du rina
t hose t imes w hen 80 Met er o pent nga a r e sho wn w ith
a fo r eca st r a ti ng o f (2), or hi lther.

have to be made more than two months before
the Contest dates. and are subject to cha nge. For
up-dated propagation data. specially tailored fo r
the radio amateur and available at the beginning
of the Contest. try MAIL-A-PROP and DIAL
A-PROP.

A special MAIL-A-PROP fo recas t will be
issued for both the Phone and c.w, sections of
the Contest. MAIL-A-PROP forecasts. issued in
weekly newsletter format, contain day-to-day
descriptions of expected conditio ns on each h.f.
amateur band. Written in simple language, they
describe conditions as ABOVE NORMAL.
N ORMAL, BELOW NO R MA L o r DIS 
T URBED. based on the latest analyses of mag
netic, ionospheric and radio data. Band openings
are rated as excellent, good, fair or poor. T here
are special sections fo r DX tips continent-by
co ntinent, band-by-band and for time per iods
throughout a day.

All regular subscribers will receive automat
ically the special Contest forecasts. The annua l
subscription rate, for 52 issues, is $30, postpaid .
A special five-issue introductory subscription,
covering both sections of the Contest, is avail
able for $5. postpaid. Checks should be sent to
MAIL-A-PROP. P.O. Box 86. Northport, N.Y.
11 768 before October 15 to receive this special
subscription.

MAIL-A-PROP and DIAL-A-PR OP forecasts
are tailored for the radio amateur and apply
specifically to the amateur bands. Updated propa
ga tio n data of a more general nature is available
from the hourly transmissions of WWV, Fort
Collins, Colo rado.

C.W. Contest Foreeost
T his month's Cha rts are valid fo r both the

Phone and C.w. sections of the 1974 Contest. Be
sure 10 keep them for use during next month's
C.w. section as well . Next month's column will
contain Short-Skip Charts for November and
December, 1974. Short-Skip pro pagation fore
casts for October appeared in last month's
column.

Good luck in the 1974 Contest
73. Geo rge, W3ASK

O ctober I S-December 15. 1974

Time Zone: EST (24-Hou r T ime)

EASTERN USA TO:
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1,o/so
\It'l l'r.

[co ntinued on page 64]

Time Zone: PST ( 24-Hollr Time)
WESTERN USA TO:

Peru. 09-1 ' (1) 07-08 (1 ) 0 1-06(1) 19-21 (I )
Boliv ia, 11·15 (2) 08-'0 (2) 06·08 (2) 21-01 (2)
ParsK\1ay. 15-1 6 (I) 10·12 (1) 08· 14 01 0 1-03 (I )
Bra zil. 12·14 (2) 14·1 6 (2) 03·04 (2)
Chile. 14 ·1 5 (3) 16-17 (3) 04·05 (I)
Ar~entina. 15·16 (.I) 17-19 (4) 21-04 (I )
& UrultUay 16-17(2) 19-20 (3)

17·18 (I) 20·21 t
21 -23 1)
23-01 2)

McMu rdo Nil 13·1 5 (1) I S·17 (l) 23-05 (I )
Sound. 15-1 7 (2) 17·19 ~2 )
A n t a rct ica 17·1 8 (t) HI·22 3)

22-00 (2)
00-01 (I)
0"-08 (1)

• • • •

'Vestern 08·10 (1) 07-0R (1) 06·07 (I) 18·20 (1)
& Southern 08-10 (2) 07-09 (2) 20·22 (2)
Europe 10· ) 2 (1) 09·10 (1) 22-00 (1)
& North 10-14 (2) 19· 23 (I) ~

Arriea tt -t s (I )
23-0 ) (1 )

Cent r-al N il 07·10 (1) 06-07 (1) 2 1-00 (1)
& N orthern 07· 11 (2) 21 ·23 (I).
Eu ropt" & 11-) 3 (I )
Eu r . U SSR 23-01 (I)
Eas t e rn ....... iI 07-10 (l) 06·07 (I) l R-22 (I )
~tl"d it t"r- 07-09 (2) 06-08 (I)
rartean 09-1 1(1)
& ~fiddle 11·1:\ (2)
Ea st 13·1 ::> (1)

21 -23 (l)
'''t·5t 09·10 ~I)

,
08-10 ~l) 07-10 (I ) l R·23 (I )

Afri("A 10·11 2) I 10-11 2) 10- 11 (2) 2~22 (I).
11 -1 2 (I) 11·1 2 (3) 14 -16 (3)

12·1 3 (2) 16-1 7 (2)
I 13·14 (1 ) 17·I R (I )

22·00 (I )
South 08·12 (1) 08-10 (t) 07-12 (1) l R·19 (1 )
A f r ica 10-13 (2) 12·\ .') (2) 19-20 (2 )

13-14 (1) 1.', -17 (3) 20-2 1 (1)
17-1 8 (2) ee-os (1)
18·1 9 (I) 18-20 (1) '"
23-01 (I )

East Nil 09-12 (1) DB-IS (t) 18-21 (1 )
& Cent ra l 13·1 6 (2) 06·08 (I)
Africa 16-18 (I )

2 1-23 (1)

Central xn 17-19 (1) 07-08 (I) 0..·09 (I )
& South 08-M~ (2 ) 17-19 (1)
A s ia os-u (1l

11l·1 7 (ll
17·1 1'1 (2)
18-1 9 (I )

Southt'l\!lt 15-17 (1) 14-H' (1) 07-0R (t) 02-03 (I )
A ~i l\ ) 5- 17 (2) 08-tO (2) 03·0" (2)

17·1 R (1) 10-12 (1) O"·OR (l )
17·19 0 ) 03-05 (I )""
19·20 (2)
20-22 (I)

Far East J.i·lf; (I ) 13-14 (I ) 07-0R (I) 23·02 (I )
14-1;; (2) 08-12 (2) 02-05 (2)
15-17 (3) 12- 11l (1) OCo-OR (11
17-18 (2) 1 ~-17 (2) 0 1-03 (1) '"
111- 19 (1 ) 17-19 (3)

19-20 (:!)
20-21 (1)

South 10-12 (1) 09-12 (1) 0·1-07 (1) 21·22 (1)
P acific 12-14 (2) 12-I !> (2) 07-09 (3) 22·0::> (3)
& New 14-11> (3) 15·17 (4) 09-12 (2) 05·07 (2)
Zealand 11l·17 (2) 17·1 8 (2) 12·I i> (I) 22·00 (1)0

17·1 8 (1) 18·1 9 (I ) l li-17 (2) 00-0::> (2)·
17-1R (3) 0506 (1)0
18·20 (4)
20·22 (2)
22·02 (1 )
02-0.. (2)•

•
•

to
Uet l'r.

10
U fO t r ,.•

T ime Zones: CST & MST ( 24-Hour T ime)
CENTRAL USA TO :

• • • •
W estern 08-10 (1) 08'09\,l 06-07 (I) 17·18 (1)
& Southe rn 09· 12 2 07·09 (2) 18·20 (2)
Europe & 12-13-(1 ) 09·11 (I ) 20·21 (3)
North 11-12 (2) 21·23 (2)
A frica 12·14 (3) 23·01 (1)

14-16 (2) 01· 02 (2)
16·17(1 ) 02·03 ~1 )

19-20 1)0
20.22 (2)0
22.00 (1)0

N orthern 08-10 (1) 08·11 (I ) 06·07 (l) J!i1·20 (l)
& Ce ntral 07·1:! (:!) 20-:!2 (2)
Eu rope & 12-H (I ) 22·01 (1)
Eu r , USS R 20.23 (t).
East..rn 08·10(1) 09-11 (I ) 06-10 (I) 19-23 (1)
~fedi ter· 10-1 2 (:!) 20.22 (I) .
r nn en n & 12- H (3)
Middle H ·l :. (2 )
East 15-1 7 (1)
Wt>tl t 09· 10t 07-10 (I) Ofl-12 (1) 17·19(1 )
Afri ca 10-1 2 2~ 10-11 (2) 12-H (2) 19-2 1 (2)

12·1 3 I 11-13 (3~ H -I " (3) 2 1·:!2 (1)
13-1.1 (2 15-1 6 (.1) 1!102 1 (1) (>
14-1!i (1) 16. 17(3)

17-I R (2)
18·1 9 (I )

East & 09· 12 (l) 08-11 (I ) 07-U (1) 20·00 (I)
Cent ral 11 -13 (2) 14-l a (2) 2 1.23 (1)0
Afr ica 13-H (1 ) 15-17 (3)

17·1 8 (2)
18-19 (1)

Sout h 09-10 (1) 07-10 (l) I 07-13 (I) I R- 19 ( I )
Africa 1~ 12 (2 ) 10.11 (2

1
13· 15 (2) 19-21 (2)

12- 13 (1) 11-1 2 (3 15-17 (3) 2 1-23 (I)
12-13 (2 17-1 8 (2) 19-21 (I).
13-U (1) 18-19 (I)

Cent ral .....ii 17·20 (1) 07-08 (I) 06-08 (I )
& Sout h OR- IO (2) 18·20 (1)
All ia 10-12 (1)

17·IR (I )
1R·20 (2)
20-21 (1 )

Southeast Nil 14-Hj ( I) 07 -0R (1 ) 04·0 7 (l)
Asi a 16-1 8 f) OR· I0 (2)

18-19 1) 10-U (I)
18·1 9 (1)
19-21 (2)
2 1-22 (I )

Fu 16- 18 (I) 15-16 ~I) 07-08 (1) 01-02 (I)
Ea5t 16- I R 2) 0'1-10 (3) 02-0 " (2 )

18-1 9 (I ) 10-11 (2) 0..·06 (I)
11-12 (I ) Ofl·OR (2)
16- 18 (I) 08-09 (I )
1R-20 (2) 02-0 " (I ).
20-22 (1 )

South 11 -13 (I) 10· U (I ) 06-07 (I ) 23-01 (1)
P a c ifi c IS·I i> (2) H -I fl (2) 07-09 (3) 0 1·01l (3)
& New 16·1 8 (I) 16-18 r) 09-11 (2) 06-07 (2)
Z.'nland 18-19 2) 11 .17(1 ) 07-0R (I )

19-20 (1) 17- I R (2) 00.02 (1) 0
H~ ·2 0 (3) 02. 06 (2 )0
20-22 (2) 06.07 (1)0
22·00 (1)--AUi< t ralas ia l4·l ll (1) 10·' 3 ill 16-1 8 (I) 02-0 " (1)

I fl ·17 (2) 13-15 2 18-20 (2) 04·07 (2)
17-0;1(1) 15-17 (3) 20.22 (3) 07·0R (I)

17-1 8 (2) 22-00 (2) 03-0-1 (I).
18-19 (1) 00-02 (I) 04. 0i> (2)0

05-07 (I ) 06-07 (I).
07-08 (2)
08-10(3)
10-11 (2)
11·14 (I)

Cent ral 08-09 (I ~ 07-08 ~ 1) 02-06 (I) 18-19 (I )
Amt"rica & 09-11 (2 08-09 2) 06-07 (2) 19·21 (2)
Northern 11-13 (3 09-14 t 07·09 (4) 21-02 (3)
Countries 13· 14 (2l 14- 15 4) 09·1 1 (3) 02·04 (1)
of South 1·1 ·1 5 (1 15- 16 3~ 11-13 (2) 0·1-0;'; (2 )
Amer ica 16-17 ~2 13-) 5 (3 ) 05-01l (1 )

17-18 l) 11.·18 (..) 19-21 (1)
18-19 (3) 21·02 (2)
19-20 (2) 02-0" (I)
20-00 (l )
00·02 (2)- •
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Contest
Calendar

BY FRANK ANZALONE,* W IWY

Calendar of Events

Oct. 5-6 VHF Space Net Contest
-oa, 5-6 VK / ZLIOceania Phone
• Oct. 5·6 California QSO Party
• Oct. 5·6 Missouri QSO Party
Oct. 5-7 W.E. Phone/ C.W. Party

-o«. 12· 13 VK/ZLIOceania C.W.
-o«. 12-13 RSG B 21 /28 m Hz Phone
Oct. 16· 17 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 Jambo ree
Oct. 19-21 Manitoba QSO Party
Oct. 26·27 CQ WW DX Phone Co nlest
Nov. 1-4 CHC/ FHC/ HT H Party
Nov. 2-3 ARRL C.W. Sweepstakes
Nov. 2-3 RSG R 7 m Hz Phone Co ntest
Nov. 7·8 YLRL Anni v, Phone Party
Nov. 9- 10 North Carolina QSO Party
Nov. 9· 10 Rocky Mountain QSO Party
No . 10 Czechoslovakian Contest
Nov. 16·1 7 ARRL Phone Sweepstakes
Nov. 23·24 CQ WW DX C.W. Contesl
Nov. 30 10 Meter G round Wave Test
Dec. 7-8 Tops C.W. Contest
Dec. 7·8 ARRL 160 Meter Contest
Dec. 14-15 ARRL 10 Meter Contest

· Covered in last month's Calendar

YLRL Anniversary Party
C.W.: Oct. 16-17 Phone: Nov. 7-8

Starts: 1800 GMT Wed. (C.W.) Thurs. (Ph.)
Ends : 1800 GMT T hurs. (C.W.) Fri. ( Ph .)
This is the 35th annual YLRL contest open

to all Y Ls around the world. O Ms keep out.
All bands may be used but avoid contacts

on net freque ncies. Pho ne and c.w. are sepa
rate with sepa rate scoring a nd awards.

Exchanger QSO no., RS(T) and ARRL sec
tion or countr-y.

Scoring: One point per QSO between stations
within a A RRL sec tion or between DX sta
tions. Contacts between DX stations and ARRL
section sta tions coun t 2 points. Same station
may be worked only o nce.

Your multiplier is derived fro m the number
of A RRL sections and countries worked. There
is a low power muh iplier o f 1.25 if input is
150 wans or Jess, 300 p.e.p, on s.s.b.

· 14 Sherwood Road, Stamford. Conn. 06905.
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Final Score: Total QSO points X ARRL
sectio ns and countries X power mul tiplier.

Awards: 1st, 2nd and 3rd place cert ificates
to winners in each call district and OX country.
And two Gold Cups. phone and c.w., to the
top YLRL member in the world . There are
also 3 special awards fo r YLRL members. The
Corcoran for the highest combined c.w.zphone
score in a ARRL area. the Hager to the highest
combined score for North and Central Amer
ica, includ ing Caribbean a reas, and one for
the rest of the world.

Compute your score, sign your log and mail
no later than November 22nd to : Christi ne
Haycock, WB2YRA. 361 Roseville Ave., New
ark. N .J. 07107

RSGB 7 mHz Contest
C.W.-Oc!. 19-20 Phone-Nov. 2-3

Sta rts: 1800 G MT Saturday
Ends: 1800 GMT Sunday

Like the 21 /28 mHz phone contest thi s one
is a lso based on contacts between the British
Isles and the rest of the world. QSO point
value is figured differently however but the
bo nus points are the same. Only single oper
ator entr ies are -acceptable. Phone and c.w. are
separate contests.

Exchanger RS/RST report plus a progressive
QSO nu mber sta rting with 001.

Scori n~ : Contac ts wi th British Isles stations
vary in po int va lue according to the location
of the OX station. If in Europe. 5 points;
North America. 15 points; Africa, Asia. South
America. 25 po ints: Oceania 50 po ints.

In addition a bonus of 50 points may be
claimed for the first contact with each B.I.
country / number prefix. (G 2. GC3 . GD4 and
etc. a max. o f 36 possible.) No bonus for G B
stations. Just add your total QSO points and
bonus points for your final score.

Awards: Certificates to top station in each
country and VE. VK. W/ K. ZL and ZS call
area. (A definite improvement.)

There is a s.w.l, section with sco ring same
as above. Overseas stations log British Isles
stations only.

The c.w. entries mu st be received no later
than Dec. 16th and the phone Dec. 30th. They
go to : RSG B HF Contests Committee. ci a
John Bazley, G3HCT, Brooklands. U llenhall,
Solihull. Warwickshire, England.

WADM C.W. Contest
Starts: 1500 GM T Saturday, October 19

Ends: 1500 GM T Sunday. October 20
Here is a good opportunity to add to your

country total now that DM /DT has been given
separate country status. Use a ll bands 3.5
thru 28 mHz on c.w. only. There are 3 clas
sifica tions. single operator, multi-operator and
s.w.l.

Exchanger RST plus QSO no. sta rt ing 001.



Scorlngt Three points for each DM/ DT con
tact. Mult iply total by sum of DM districts
worked o n each band. A district is identified
by the last leller in the call, not by the number
in the prefix. (A thru O. a maximum of IS
possible on each band.)

Awards: Will be in the form of certificates.
Contest QSO's may also be applied for the
many DM awards. WADM . DM CA. DMDXC
and D MKK. More information available from
the G DR.

Logs go to: Radio Club of the GDR, All:
DM 2AT L. DDR 1055 Berlin, P.O. Box 30.
German Democra tic Republ ic.

Scouting's Jamboree-an-the-Air
Starts : 6:00 P.M . Friday, October 18
Ends: 12:00 P.M . Sunday, October 20

(Local T ime )
This is the 17th annual Jamboree-on-the-Air

(I OT A ) in which amateurs may assist in pro
moting Scouting fellowship on the air. It is
also a fi ne opportunity to introduce amateur
radio to newcomers. Individual amateurs and
club stations may invite scouting groups to
their sta tion to contact similar groups at other
sta tions. Interested amateurs should contact
their local scout council and give them details
of availability for the JOTA. Scouts should
contact their Counci l for assignments .

Frequencies: Phone - 3740, 3940, 7090,
7290, 14290, 21 360, 28990. C.w. - 3590, 7060,
14070, 21140 . 28 190. Also 2 and 6 meters.
(Above are calling frequenci es ).
LO~J::hI2 Info: List all stations worked or

heard in IOTA activity, time in GM T . Indicate
if other sta tio n operator is a Scout, Scouter,
or has been either one. And how many Scouts
or Scouters were present at other station. Tally
up the number of IOTA contacts, sta tions with
Scouts or Scouters operators, and number who
participated from your station.

Awa rds: The I OT A Certificate will be
awarded to an part icipants, amateurs, Scout
groups and s.w.l.s who submit a report.

Logs and reports go to your Nat ional Organ
izer. In the USA it is w alter Maxwell, W2DV .
Care of N ational Headquarters, Boy Scouts of
America, North Brunswick , N.J . 08902.

Manitoba QSO Party
Starts : 000 1 GMT Saturday, October 19
Ends: 0400 G MT Monday, October 21

This is the fi rst QSO party spo nsored by the
Am ateur Radio Clubs of Manitoba. This being
the Centennial year fo r the city of Winnipeg
the special VA4 prefi x has been issued for the
occasion. Should be interesting for \VPX buffs.

The same station may be worked on each
band and mode, VE4 to VE4 contacts per
mined.

Exchange: QSO no.. RS(T), name and QTH.
City or town for Manitoba ; state, province or
country for others.

Scortnm Each contact 1 point. VE4's multi
ply total by number of US states, VE provinces
and DX countries worked. All others use num
ber of Manitoba cities and towns worked.

Frequencies: Phone-3770, 3900, 7145, 7230,
14 190, 14280, 21250, 21355, 28600. C.W.
3750, 7150, 14090, 21200, 28200.

Awards: Certificates to top scorers in each
province, state and DX country. Plaques to the
highest scoring base and mobile -station out
side Manitoba, and base and mobile within the
province o f Manitoba.

Mailing deadline for logs is November 8th
10 : Doug Bowles, VE4QZ, 1104 First Street,
Brandon, Manitoba, Canada R7A 2Y4.

lARS CHC /FHC /HTH QSO Pa rty
Starts: 2300 G MT Friday, November I
Ends: 0600 G M T Monday, November 4

The International ARS is going to find it
rough going for their Fall QSO Party. With
the ARRL C.W. Sweepstakes now on the same
week-end, things are bound to get a bit sticky.

Exchange: QSO no., RS(T), name, CHC/
FH C no.. sta te, county or similar subdivision.
Non-members send HTH in place of number.

Scoring: For CHCers: I point per QSO with
other CHCers, 2 points if it's a HTHer, and 1
additional point if it's a YL, HI P. FHC. Novice,
CHC200, Merit or Club station . Double above
points if QSO is out of own country.

For HTHers : .Contacts with other HTHers
I point, with CHCers 3 po ints, otherwise same
as above. Scoring for s.w.l, same as HTH.

l\1ulliplicr: Each continent, country, lT V
zone and US state. (counted once only)

Fina l Score: Total QSO points from all
bands multiplied by the sum of the multiplier.
Multi-operator sta tions divide sco re by number
o f operators. (T he same stations may be
worked on each band and mode for QSO
points. )

Frequencies: C.W.- 3575, 3710, 7160, 14075,
21075, 21090, 21140, 28090. Phone-3770,
3790, 3943, 3960, 7070. 7090. 7210, 7260,
7275, 14320, 14340, 21360, 21440, 28620,
28690. Both for US and DX as allowed.

Awards: Hundreds of certificates and trophies
for CHC, FHC, SWL·CHC, HTH, VHF,
Novice and B/P (blind/ para lyzed)

As you can see the rules a re rather detailed.
Would suggest you send a large s.a.s,e. (20¢
o r 2 IRe ) to K6BX fo r a contest package.

Send logs and all requests to: LA.R.S.•
K6BX, P.O. Box 385, Bonita , Calif. 92002

CQ World Wide OX Contest
Phone : Oct. 26-27 C.W. : Nov. 23-24

Starts : 0000 GMT Saturday
Ends : 2400 GM T Sunday

Not much object in repeating the rules which
are now well established and appea red in
deta ils in last month's issue.
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with
As a reminder however, the ARRL and

DARC WAE country lists are used to deter
mine the Country multiplier. The latest WAE
list will be found on page 64 of the July issue.

In the multi-operator, single transmitter
ca tegory you are limited to one band change
for the purpose of picking up a new multiplier
with in the 10 minute time period. Abuse of
this exception will land your score in the mult i
multi division .

If you copy your log it mu st remain in its
original form , showing duplicate contacts if
any, and of course no credit taken.

And for pity sakes, make sure your name
and complete mailing address appears on your
summary sheet. In BLOCK LETTERS please.

Mai ling deadline for Phone ent ries is Dec.
l st, and Jan. 15th for the c.w, sec tion. To :
CQ World Wide DX Contest. 14 Vandervente r
Ave., Port Washington, L.L. N.Y. USA 11050.

•
Indicate Phone or C.W. on envelope.

Editor' s Notes
The VHF Space Net announcement was not

received in time to give full details in last
month's CALE NDAR. However ru les are the
same as previous Space Net contests. The last
one appeared in the June CALENDAR. Logs as
usual go to : Space Net VHF Contest, Box 909.
Sicklerville. N.J. 0808t

Except for the date change that disru pted
some of the activities th at had already made
plans for the first wee k-end in N ovember, I
believe there has been no other major change
in the ARRL Sweepstakes. The cu rrent issue
of QST will give you all the information.

Following are a few errors and omissions in
the Phone Contest results.

We neglected to indicate tha t VE3 HUM was
the winner o f the Calgary A.R.A. Trophy for
the highest Multi-operator. Single Transmitter
score for Canada .

The Mu lti Single score of 1,541,706 for
PYIE~I~ I was left out.

CP3BY/ I li sted as a U.S. entry was actually
operating porta ble in Boli via .

G3 ESF listed as a 3.5 mHz Phone log was
a c.w, entry.

All cert ificates for the 1973 Contest have
been mailed out at thi s writing. (late August)
That is all except those that neglected to in
dicate their mailing address. And would you
believe a few even neglected to sign their
name? That's a fact .

You ca n thank W IMDO's XYL Michelle for
the excellent job of processing almost 800
cert ificates months earlier than in past years.
You can blame our good old Postal Service if
you have not received yours. But let us know
and we will make out a duplicate.

Sure glad that one's over. Man! you have
no idea of the work involved .

73 for now, Frank, WIWY

SYSTEMS
SINCE 1921 re~alx.to'or;.

'-...---·~ASBU RY PA RK, NEW JERSEY 07712. U.S.A

Al so, Rctatcr-Selsyn-lndlcator
Systems, Inverted·V·Kits,

"Baluns," Towers, "Bertha" Masts,
12-Conduetor Control Cable

.-~__a'!."nd co-ax, SEND FOR PL·73

The design, crafts ma ns hip and
t echn ica l excellence of Telrex-

Co mmunica tion A ntennas.

Antenna Systems

have made them t he standa rd of
comparison throughout the worldl
Every Telrex a ntenna model is
engineered, precision machined,
tuned and matched, t hen calibrated
fo r ea sy and correct assembly at
your site for repetition of our
specifications wit hout 'cut and
try ' a nd endless experimentat io n.

"the- -Uue"
with a " MATERIAL" difference!

ProfessionallyEngineered
" B EA M ED· PDWER"

" BA LA N CED·PATT ER N"

" PERFE CT· MAT CH"
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15-watt, 12-channel 2-meter
mobile transceiver has multi
ple FET front end. Instantan
eous final protection circuit.
Crystals for .16/.76, .34/ .94,
.94/.94. And R.S.V.P. Ask for
Model 13-500 at $249.95.

AND R.S. v».

3D-wall, 12-channel 2-meter
mobile transceiver with dual
channel selectors, Discrimina
tor and S/RF/SWR meters.Crys
tals for .16, .34, .94 TX plus
.76, .94 RX. And R.S .V.P. Ask
for Model 13-505 at $299.95.

•

With M idland , R.S.v.P. means Repeater Service Voucher Program.
M idland 's new way to help support non-profit 2-meter repeater services
across the United States through you, the active radio amateur. Your
Midland amateur radio dealer has all the details, and your purchase of
one of these high performance Midland 2-meter mobile transceivers
will include an R.S.V.P. certificate. Simply complete and return this
Midland will see that the qualifying repeater installation you choose
receives a cash contribution in your name. Offer void where prohibited
by law.

Write for Midland's free
Amateur Radio Catalog
Dept. C, P.O. Box 19032,
Kansas City, Missouri 64141

IDLANQ
ELECTRO N ICS CO IVI P A N V
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THE

awar
PROGRAM

BY ED HOPPER,*W2GT

Special Ha nor Roll
All Counties

# 117-Alfred L. Pedneau, K5HKG,
6-29-74.

T li E "Story of The Month" for October as
told by Bob is:

Robe rt l . Dyson, K~AYO
(A II Counties # 106, 7-26-73)

" In Ma y o f 1969, 1 fi nally decided to go in
ea rnest fo r the 3079 Award (Only 3075 now).
I had previously worked on the All Kansas
Award a nd various o ther awards, but the chal
lenge o f tryin g for the Big One got to me.
After a year, th e figure 2500 had been reached,
ma inly due to the fact that I was working mid
night to eight and had about 4 hours a day to
devote to the 20 meter mobile net. Two years
la ter the number had only risen to 2980, but
the working hours were better. I also took
time out from the County Hunting to work 5
Band WAS. Guess where the 20 and 80 m eter
contacts came from .

" F ina lly, on July 22, 1973 , K9K KX drove
to Noxubee County Mississippi fo r numbe r
3078 and at 2 145, the same day, K9KKX
crossed over to Humphreys County Mississippi
fo r th e Rig One. Man y thanks to Ray for all
the effo rt and driving to get these for me.

" D uring the last two years, th e XYL a nd J
have been busy ha ving a new home built and
moving. \Ve are now in (new QT H Rt , I, Box
230M , DeSoto . Kan sas 66018 ) but still not
settled but I hope to have the rig o n the Nets
long be fore you read this. I sure miss the gang,
besides, WBODPD ( MA RAC) still has about
1000 to go .

· P.O. Box 73, Rochelle Park, N.!. 07662.

USA-CA HONOR ROLL
3000 1500 soo

K511K G 140 K5lfK G 249 WApBMO ..1004
G4J Z 141 G-IJZ 250 O K2BO B 1005

2500 1000 JAIOMII 10M
K5l1KG 175 KM IKG 333 K5HKG 1007
G-UZ 176 w ndFRM 33 4 G·UZ 1008

2000 G IJZ 335 CT I UA 1009
K!iH KG 20.)
G4J Z 206
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" I've been on the air since September 1955,
sta rting out with an S38C, an 807 and an 80
meter dipole, Since then, I've worked up to a
7551, HT-37-H A- 1O and a TA33-40 with a 65
foot tower. AI the old QTH I was unable to
put up the beam and tower, so I used inverted
Vees on 80-40-20 to gel them all. The mobile
presently is a Swan 350, with H ustlers with an
HWIOO as backup,

" 1 want to ta ke this opportunity to th ank
everyone, past and present. o n the nets who
helped wit h net control, the relays a nd phone
calls when I go t near the end . I won't attempt
to name the calls, because I would be sure to
miss someone and tha t's the last th ing I want
to do.

"Just a word to the newcomers, don't be di s
couraged when you look at all the time it will
take to wo rk them a ll, there is nothing to
compare to the feeling you get when you ge t
that final report to finish up. The guys and
gals on the nets are the best bunch of hams in
the world and they will go out o f their way to
help each o ther. It 's been a real pleasure to be
associated with the County Hunters."

Awards Issued
AI Pedneau, K5H KG . who has given out

man y rare Counties, waited until he had them
AII and won USA-CA-500 through USA-CA
3000 endorsed All S.S.B. , All 20 ; and A ll
Counties endo rsed All S.S.B.

Frank Coursey, G4JZ was issued USA-CA
500 th rough USA-CA-2500 endorsed All 14,
All S.S.B.: and USA-CA-3000 endo rsed M ixed .
Although Frank was # 15 to a G station, he
is the fi rst to go beyond the basic 500 Award
and he needs but 7 to make All Counties. One
500 Award went to GD3GMH , one to G I6TK,
and G W3NW V also has USA-CA-3000.

Will Weisert , WB\IFRM applied for USA
CA- 1000 endorsed All 2 X S.S.B., All Mobiles
and upped his USA-CA-500 endorsement to
inc lude All 2 X S.S.B.. A ll 14, a nd AlIlIl obiles.

Arthur Nelsen, WA\IBMO was gra nted USA
CA-500 endorsed All 80, All S.S.B.

Bob Krenek. O K2BOB was sent USA-CA
500 endorsed All 2 X C.W.-Ihis is the 10th
Award to a n O K station.

Kunimitsu Takahashi, JA IOMH acqui red
USA-CA-500 endorsed All A- I. This is the
I I th Award 10 Asia .

Justine Ramiro Santos, Cf" IVA obta ined
USA-CA-500 endorsed All S.S.B. This is # 3
A ward to cn.

Awa rds
Connecticut Counties Award (CCA): This
Award is spo nsored by the Council of Con
necticut A mateur Rad io Clubs. Required: One
two wa y contact with each of the eight (8)
Counties o f Conn. T here a re no limitations as
to dat e, band. mode. Mobile a nd portable con-



14 db g8ln -l0 to 1,000 MHz
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New INTERNATIONAL

broadband
amplifier

MODEL 150-299

-w.n o pe rate 12 to 2 4 VDC w it h some loss
c h arac te ri sti c s.

··M ay c ascad e fo r additiona l g ain w ith
c o nsid e rat io n o f noise and flatness

Pr ice $40.00 plus postage
Write for complete catalog .

International's inline amplifier
provides 14 db gain flat within 1
db over a range of 10 to 1.000
MHz. Impedance 50 phms. Re
qu ires 20 VDC @ 50 rna. For in
creased gain additional ampli f ier
may be added. Uses BNC type
terminals.
SPECIFICATIONS
Range 10 to 1.000 M Hz
Impedance 50 ohms
DC Input' 20 VDC 50 rna
Gain* * 14 db
Flatness ± 1 db (Ref. 500 MHz)
Operating Temperature - 25 to +700 C
Noise Figure g db
VSWR Output 2.0
Output capability for - 60 db near
intermodulation distortion 100 MV

~
INTBR N A TI DNAL

~ i" wy
CRY _ T AL MFG. CO.. INC.

1 0 N orth Lee
O kl ahoma Ci ty , Oklahom a 7 3 102
40 5 23 6 ·3 741A Unit 01 Ex·Cell ·O Corporation ::Eo 9: .

Put more
punch in your work.

With a Greenlee Chassis Punch you can punch
clean, t rue holes in seconds. Rou nd , square.
key or D. In 16-ga. metal, hard rubber, plastic
or epoxy. Available at rad io and electronics
part s de a ler s . Wr ite for c a t alo g E-730 .
Green lee Tool Co. 1764 Columbia Ave., Rock
ford. III. 61101.

GREENLEE TOOL CO



send log data a nd self-addressed envelope to
V E3GJH.

vnma.
Em no ria-c-Greensville.
Fairfax- Fa irfax.
Falls Church-

Fa irfax.
Fort ~Ionroe-York .

Frankfin-c
South ampton.

Fredericksburg-c.
Spotsylvania.

Galax- Carro ll or
Grayson.

Hampton-a-York.
Ilarri\Onbllrg

Rockingham.
Hopewell-a

Prince George

Editor's Notes
A s promised, I will list all Independent Cities

and Counties for which they may be used
remember no matter how many times you work
a station or stations in such a city, you may
use the City o nly once-so be su re to pick the
One you need. Since USA-CA sta rted, counties
th at have been absorbed include Princess Ann,

orfolk a nd Nansemond of Virginia a nd
Ormsby. Nevad a. Also Carson City is now
considered a n Independent City-Thus we now
credit 3075 Counties-latest USA-CA Reco rd
Book lists 3077 as Carson City and Nanse
mond are still listed.
In Virginia :
Alexander- A rlington

or Fairfax.
Bedford- Bed fo rd .
Brtstc 1- Wash ington.
Buena Yi~ta-Rock

Bridge.
Cbur lottcwl lle-c

A lbe ma rle.
Chcsupcuke-c-Isle of

Wight.
Clifton ForJ.:e

Allegheny.
Coloni:lI IlciJ.:hts

C hesterfield or
Prince G eorge.

Cov i ll~ l on

Allegheny.
Dauvtlle-c-Pittsyl-

Lexington-c-Rock
bridge.

Lyncbburg-c-Amherst
or Bedford or
Cam pbell.

:\lartinsl'ille- Henry.
Newport Nc","s

York .
N orfo lk- Isle o f

W ight.
Norton-Wise .
Pctersburg-c-Chester

field or Dinwiddie
or Prince George.

Portsmouth-Isle of
Wight.

Radford
Montgomery.

Richmond- Chester·
field or Henrico.

Roanoke-Roanoke.
Salem- Roanoke.
South Bostoo-

Halifax .
Staunton-Augusta.
Suffolk- Isle o f

Wi ght or South
a mpton.

Virginia Beach-Isle
of W right.

wayeesboro-c,
Augusta.

wllllamshnrg-c-J ames
Ci ty.

wlnchester-c-
Frederick.

Carso n Cit, ", Nevada-Douglas or Lyon or
Story or \Vashoe.
\\'ashington. D.C.- Montgomery or Prince
Geo rge. Maryland.
Rega rding Alaska a nd the confusion over
CountieslJudicial D ivisons/etc... . Fi~1 Ju
dicial D ivision a lso called-Southeastern; Sec-

, , ,•
~

,.l 1
~-

'"'
COUNCIL OJ: CONNECTICUT IAMATEUR RADIO CLUBS

e -

"
Con ne cticut Counties Award •

~

.-- ~ ._--
~. • ~ .~- .--- .-

,

Con necticut Counties Awa rd.

tacrs must show county and/ or ci ty on the
QSLs. GCR, a pplication certi fied by two o the r
a mateurs will be accepted in lieu of cards .
Award manager reserves right to request QSL
cards. Submit alphabe tica l list by county. show
in g sta tio n, band, mode and dat e of QSO. A
donation of fi fty cents (50~) m ust be included
wi th the applica tion. DX sta tions O N LY (other
than W /K ) may send 5 IRCs. Apply to Award s
Manage r, W. Stanley La mb. WI WHQ, RFD 2,
Ledyard. Conn. 06339. Awards a re mai led by
first class ma il.

CLARA Cerfificuter Sponsored by the Cana
dian Ladies' Amateur Radio Association. Rules
Revi sed December 12, 1973. CLARA members
must work t 2 Yl.s in 6 call areas (limit 5
VE3s). Other YLs and O Ms in Ca nada must
work 10 YLs in 5 call a reas (limit 4 VE3s). DX
statio ns, including U.S.A. must work 5 YLs in
3 call areas (l im it 2 V E3s). All bands OK,
QSOs/ QSl.s dated September 12. 1972 and
la te r are OK. Send $ \.00 and com plete QSO I
Log dat a (QSLs m ust be in you r possession) to:
Certifica te Custodian Cathy H rischenko. VE3
GJH, 30 Lisburn Crescent, \Villowda le, Ontario.
M21 2Z5, Canada . Endorsement seals for each
addi tional grou p of 12. 10 or 5. For these.

Canadian ladies ARS Award. [Colltilllled all page 60]
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in stock at A.E.S.

DIAL-A·PROP 516-883-6223

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue

Mi lwaukee . Wisconsin 53216
Phone (41 4) 442- 4200

Branch Store s in C leveland, Ohio
and Orlando, Florida

At la s 180 160· 20m Transce iver 5479 .00
AR · 117 AC Power Supply 119.00
AR ·230 AC Power Supply (23Ov.) 129.00
De luxe mobile mount (plug· in) 40 .00
Sta ndard mount (ca ble & brackets ) 10 .00

I

I

146· 148 MHz
435·450 MH z
220·225 MHz

RINGO
RANGER
4.5 db Gain (re % w ove d ipole )

6 db G a in (re ~~ wove whi p)

ARX·2
ARX·450
ARX·220

Conversion Kit to m ake your
AR·2 in to a Ranger
ARX·2K

IN STOCK AT YOUR
LOCAL DISTRIBUTOR

TH IS IS A N EXTENDED MODel
OF THE WORLD 'S BEST
VHF FM ANTENNA
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--""'.J.,."I _It' 5 A....mb IJ
-......... 2. Modul.. 4 "'-mbl,

• ". Modu lt' , ""Hmbl,.
4. o,jodu l.. 2 "" mbl,.
$. t.lodu l.. 1 A mbl,.
~. Coa.ual C"".....,lo r PfI
7. Cov.. r Au ..mb ly
8. PI"Il Conn~<"l"r P7
9, f ra me A...ernb ly

10. 26-rnc IlP f iltH FLI
II . s-...e liP f iltH fU
U . ' D loSC'· T..... Jack TP4
U. ·-Af C·· T",- Jack TP2
14. Gnd Tew Jack TP S
15. ··AGC·· Tnl Jack TPI

•

"

•

is .made ~p ~f five plug-in modules containing
printed crrcuu assemblies. No tubes a re used.
The frame o f the receiver contains wiring plugs
and bandpass filters.

Since the schematic is too la rge to be rep ro
duced here, I will not attempt to show the
circuit . Re-pr ints a re ava ilable with the re
ce ivers from both EER a nd Chipps.

Conversio n po ssibilit ies include movin g the
received frequencies down to two meters, using
it for business-band work, v.h.f. weather broad
casts. satelli te reception or even television.
Re-tr imming the front end piston ca pacitors
a nd changing crystals a ppears to be qui te
sim ple an d stra ightfo rwa rd. particularly since
you can play around with one channel wit hout
disturbing the othe rs unless you are impossibly
ham-handed. This makes fo r mo re confidence.
I find. when chas ing r.f . through v.h.f, equip
ment.

Module # I is the r.f, amplifier . fi rst mixer,
crys tal oscillato r, and channel-switching area.
The other four modules contain two inter
mediat e frequency ampli fie rs. second mixer. '
OSCillator. video de tector. limiters, audio a mpli-
fi ers . d iscr iminator, automatic frequency con
trol . automatic gain control. and other corn
ponents.

T he input to each receiver consists of a sub
miniature coax jac.k and a 32 po int Cannon
plug. Jacks on the front include a.f.c., a.g.c.
a nd discr iminator voltage points. Mates to the
Cannon plug are hard to fi nd, but for single
channel use you only need ground, audio out,
a nd a source o f 18 volts d.c. Most o f the rest
of the plug is used for control of the 16·
position crystal switch. It should be relativel y
easy to whip up a connection here. probably
soldering directly to the male pins and cover-

•
,,The hea rt a f the ANI ARR-52

set is the R-962 receiver which
cove rs 162 .25 to 173.50 mHz
In sixteen crysta l controlled

chonnels.

58 • CQ • Octaber, 1974

M ysubject th is month is the AN/A RR-52
receiver, a la te, solid-state item from the U .S.
Navy. The units were used in ai rcraft to pick
up ~oun?s from submarines via sonobuoys
floating In the sea. \Vh ile the ir design may not
be state-of- the-a rt today, they do date from the
mid- 1960·s. so they are a few steps beyond the
WW II sluff which has been the mainstay of
surplus sto res for so many years.

I am happy to say a t the outse t that the
ARR-52 units are ava ilable, in quantity, at
what appea rs to be a reasonable price, from
severa l dea lers. I can mention two Electronic
Equipme nl lIank, 5 16 Mill sr., NE, Vienna.
Virgin ia. 121 80. and Norman Chipps. 2509
50lh Ave.. Hyatt sville. Md.

The heart o f the AN I ARR-52 set is the R·
962 receiver wh ich covers the v.h.f. band
162.25- 173.5 mHz in sixteen crys tal-controlled
cha~nels . T he unit is quite compact. measuring
10 Inches by seven by 1\\'0 and a quarter.

The receivers are designed to fi t into four
uni t racks in standard a ircraft modu les.
~he rece iver is a double-conversion supe rhe t

which .can detect a.m., f.m -, or video signa ls.
and Will pu t out au dio or video. Each receiver

' 1502 Stonewall Rd.. Alexandria, Va . 22302.

BY GORDON ELIOT WHITE"
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8 ulb Xenon filth t u be
D. C VOlt'lIl' 12

Curr..,1 J , mps
Cendl. Po_ 1.IX)O.000

Filth A. l. 60 10 80 F P M

October, 1974

1'<" '1'1 5 IbI.
H..'1" 10"

O PIlC L,n, PI, "he IAed.
. mbet . b l.... e l. " t

eo..
mounl ' ''lI p l.,. A lu m,n u m

N_ in II. by : Polic. a-'1menu . Orl COm pan... . " mbul.nc:..
• Utill1y T...... I . T........- T.udol • A..lroech . A..POO1 V." d ..

........... ", Mo,nl• ......,. T 'IICkl. AI.rm S...n .... . Cot d
Colin", Vehrcl.. • Fork L i lt Trucl .

SPECIFICATIONS

Model BL4·26, 12V·DC 0 3 . m ps $99.95
For mll9"etlc mount , n d c1u-rette I'';'t., pluQ add 111 .

Candl. Po_: · BL42 6 strobe
pt"o d uces on e xcess o f UX)Q.OOO
c. ndl e power assurong ~I..m u m
v,sobllilV.

Dependabi lity : Its lo w c u rre nt requIrement, no moving
parts, a nd long life e lectronic co m po ne n ts m sure t he
n'lalil imal safety protection at a ll ti mes. It is dependab le
in ex t reme hot or sub-zero weat heJ> (no mov ing parts
to freeze u p}. Cir C\l it ry is d ipped rn pectecnve co at mg
co m poun d 10 p revent co rro sio n .

Mount ing: Mounting pla te is design ed fo r per manent
in st a liI Iio n .

GR f AT FO R BOA TS ' FIR f CA RS '

HIGH IOTEnSITY STROBE
WARninG LIGHT

Wit h Th e Brilliant Flash!
CA N BE S E EN FR OM HI GH
FL YI NG AIRCRAFT OV ER 10 0
MILES AWAY

WRITE TODAY!

ANIAPR·4Y FM & AM RECEIVE R·.,. t... 5o,oI '''. r.od- ,,,, ,
High precision lab instru me nt , for moni tor ing and m aasur
ing',f requency and relat ive signal stren gt h, 38 to 4000

Me.l n 5 tuning ra nges For IIOv 60 cycle8'- A C. Bu ilt -in pow er supply ; Or iginal ci r
~~ cui I d iagram included . Check ed o ut.

ts . ,.,1" Per f ect hko "'w.. ··· ··..······..·····1$79.50I
All tun ing Unlts avaIlable for above . Pr ice upon request .

TG·34A CODE KEVER sel f- co n t a ined . a Uloma' I- --~\
uc. ee c -e e uces c od e p .ac t ,ce s ig na ls f,o m paper lape.~ j
5 to 12 WPM B u, lt ' ln 'Sope a kee, Brand n ew wi th tech I~

m a nu al . 1ake up ree l and AC lin e cord. 1$24 5 0 1' ..... ,..
COde pra c t 'c e lapes for a bove,P.U.R. • k ~_

8C·603 FM RECEIVER
Converted fa. 35·50 MHz. 10 pr eset p ushbutt on
chan'll!'ls 0 ' ma nual t u n ,ng. Com plei e 1$32 50 I
with 10 tube s . c hec ked o ut , li ke ne w "

AC Powe r Su ppl y. New U 4.9 5
OM-34 12V POwer Sup ply. Ne w S 44 5
DM·36 24 V Po..... e . S up p ly. E_c . Used S 2.25
Techn ic a l Ma n ua l , 2.50
S e t of 10 tubes fo, e C·60 3 Receive . S 5.95

G&G RADIO ELECTRuNICS COMPANY
45 ·47 Warttn St ! Dep t a 0' Ntw YOrk, N.Y. 100 0 7 212 · 267 ·4bO.,

TERMS F O il ~VC 2S dtPO'" ." th o.d tt, ~ . ' . n," COO 0' ' ,ll .~"

on f ~ 1I M I~ INlUM OROER 5S 00 ~~blt" to D"O' "or . nd ~"" q.

.... _ BC·1206·C RECEIVER Alrc . a ft Beaco n RI."

~
H.. ce 'll e' 200 to 400 K C Ope , a les fro m 24V DC 1 5"

- • C~nlonuous l un ,ng , vol. co n trol. on o ff s ..... 'tc h and
t ~·. p hOnl.' JiI, k , V'l ' Y s ens,t 'II I.' Com pa ct , I I

Compl e te .... .n.. tu bes , NEW $ 1 2.5 0

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONOUCTORS

IMMEOIATE PAYMENT ON
UNUSEO TUBES

H & L ASSOCIATES
E:LIZABETHPOAT INDUSTAIAL PARK

ELIZABETH , NEW ,lEASEY 012011
1201) 351·4200

CALL 516-883-6223
FOR DIAL-A-PROP

Cash tor any Coll ins mi litary or commercial equip
ment or parts, especially 618T Trencet vere, dO T.
antenna couplers. AN /ARC~ 102. AN /ARC· $.(.

CA S H

Military Surplus ARC·51BX. ARC94,
ARC·l02, ARC·114. ARC-115. ARC·
116, ARC-131 , ARC-l34. ARN·59.
ARN·82, ARN·83, GRC·l06. APR·
14. APR·17. URC·64. CU-1658. 490T.
618T, APX·72. ARM-25C Test 501.
Also need commercial Coll ins Aircraft
and Test Equipment. Top dollar paid.
Phone : BILL SLEP. 704·524·7519.

SLEP ELECTRONICS
COM:PAN'Y

P.O. Box 100 OTTO. N.C. 28763

AN /MR C- 95. SPACE ELECTRONICS CO..
76 Brookside Dri ve, Upper Saddle River. N.J. 07458

201) 327· 7840......

FAIR RADIO SALES
1016 E. EUREKA ' 8• • 1105 • LIMA, OHIO ' 45102

WANTED

RECEIVER-TRANSM ITTER
R·392/URR RECEIVER:
Hi9h performance, fu99td 32 bands;
500 kHz tllru 32 MHz continuous .
Mt t ha nical tount t r l ~~ d igit.1
rudoul t o 300 Hz. Stparatt Mt g·
ac~c l t ~ and Ki loc~t1t s tu ni"9 . Tuplt
convtrSIQn lOWH t igllt bands, doublt
con~t r S l o n all ot ll t rs . Built in tr~s .

tal cal ibra to r. squt lcll, RF ga in.
aud io 9<l in, a nl t nna lu nin9. BFO, ~auablt st l t t t l ~ t t ~ 8, 4 , 2
kHz. Rt qulrt s 22 · 30 VDC 3 Amps. S IZt : 11 '11 • 14 1.1. l 11" .
W1. : 52 Ibs.; SIlP9 . wt.: &5 Ibs .
USED, REPAI RABLE $ 12 5.00 US ED, CHECKED $195.00

T·195IGRC·19 TRANSMITTER : 1 5·'0 MH. , 10
8 a nds . F' '''Q, s t a bll l l ~ 0 ,03 % plus 1000 Hz. Manua l or aut o
matic t unil1g . CW, voict. or FSK optra t ion. POWt , OUl put : 50
Ohm a nt t nna : 1.5 ·1 2 MHz 100 watts, 12 ·1 6 M"i z '9D waus.
16· 2 0 MHz 8 0 wa tt s. Input yolt agt rtqUlrtd : 22 ·30 vac 42
Amps ma.lmum, s tandb~ '9 amos . Sue: 11 % l }4IA .22 " .
Wt . : 122 Ibs.; Shpg WI. : 150 Ibs. Pnc e: Ustd • Complt t t
Rt pa ,ra blt : S8 9 .50
MT.851 MOU NTING BASE for P ·3'92 & T·1'95 . Shpg .

wt.: so Ibs $10.00
C)(· 15'9'9 CABL E, COnnK ts R·3n to T· 1'95 - IO N Itn9t ll :
$6 ,95 . BATTERY CABLE lor T·l'95 w/Pltt9 : $4 .'95 , T.l'95
Malnl. MANUA L: $7,50 ., AN / GR C - 19 Manua l : $ 8 .50 .

COMBINATION OFFER: Rt pa ira blt R· 3'92, T·l'95, MT.
851, CX .159'i, T· l'95 Bat Cab It : Soec. PrtCt, com. $200.00

All Pr tces FOB, Lima , Oh . 5t nd for Ftee Cata lOC} . Otpt . C Q



VHF RECEIVER
At descr rbed in the Su r
plus Sidehghu Column.
(page 58 th ISluue). EaSily
converted to 2 me te r FM.
Now set tor 163·1 73 mHz,
16 channels. S1 9.95 post .
p,ud cont inenta l US, fn.
ctcoes schemanc diagram
and con ver$lon detal lt .

EEB is a su pplier of
used electronic test
equ ipment : H-P, Tek
t ron ix, F luke, G-R,
et c. Scopes, Generat ors, Counters, Power Sup
pl ies. We can save your com pany time and mon
ey by offering lat e mod el equipment complete
ly recond itioned and guaranteed t o meet man
u facturer 's speci fications. Usuall y 24 hour del 
ivery in USA.

Inquiries we/comed.. .J e t us know your needs.

Electronic Equipment Bank, Inc.
516 Mill Street, N.E. Vienna, V irginia 22180

(7031 938·3350

SUBSCRIBE TODAY

Be a Part of It All

Join AMSAT- The Radio Amateur Satellite
Corpora tion. Your $5.00 annual dues bring
a handsome mem bership cert ificate and the
quarterly publicalion "AMSAT Newsletter."
Write AMSAT at P.O. Box 27, Washington .
D.C. 20044.

SST T,1 RANDOM WI RE ANTENNA TUNER
All band ope<lIoon C8 Q. l 0 .... ' .. '1 ....'1 1'l mOil
• n... . . <>dorn ....9\'1'l ...... . :100 u _ C..

1Obo1 ,1.. Idu i lOl 0011.01' 0I 1'lo oPe'.' tOn
A mu'l tor F,f'd 0.... Solf '1 _ 4 '4 _ '1Jf1J
S .. ,ll -,n on I..... "II ,ndOC. 101 G..... ...,f«j

101 90 de , ~I • _ .. 10 .. 1t' on. ...
:14 9S POII~td IAdd s.... r._ ,n <:'101 1

SST ELECTRONICS, P.O. BOX 1, LAWNDALE. CA. 90260

WANT TO BUY -- USEO HAM GEAR
We pay cash for used gear : FM, SSB, A M, etc,
Work ing o r as is -- makes no d iff erence. Call or
w rite t oday l At, W2SRW or Mel, WA2NET,

RAMCO ELECTRONICS
365 Canal S tree t , New York , N Y 10013

Pho ne : ( 2 1 2 )9 6 6 -6 0 56
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ing the joint with spaghetti tubing.
Channels in the sets as they come from the

Navy are:
1- 162.25 9-168.25
2-163.00 10-169.00
3- 163.75 11-169.75
4-164.50 12-170.50
5- 165.25 13-1 71.25
6- 166.00 14-172.00
7- 166.75 15-172.75
8- 167.50 16-1 73 .50

Specifica tions show aud io output of 20 volts
for an input of 100 microvolts. f.m.• deviated
a t plus or minus 75 kHz at a 1 kHz rat e. Since
this is designed to pick up a sanobuoy signal
that is probably line-of-sight , it won't mean
much to most o f us. The limiter spec however
shows the receiver is expected to be level
with in plus or minus two DB over a range of
2 to 10,000 microvolts. The two microvolt
value is the important one. That's in the ball
park o f current VH F gear, and probably
indicates that good alignment will produce a
litt le better sensitivity- good enough to be
interesting, particularly with a decen t antenna.

No ise level is supposed to be below -57 db
with a two microvolt input signal. Frequency
response is flat within 2 db from tO to
3.000 Hz.

T he receivers were used, in the Navy, with
two pre-amps, the AM-23751ARR-52 and the
AM-2376/ URR-52, which provided 20 db and
to db ga in plus isolation and suppression o f
un wanted radiation.

The fi rst i.f. in the rece iver is at 26 m Hz.
The signal is initially passed through a 560
kHz filter and, in the second mi xer, conve rted
to the second i .f. at 5 m Hz. At that point limit
ing is applied. and the signal pasesd through
a 200 kHz fi lter. Video and audio detection
and amplifica tion follow.
less the 26 kHz i.f., divided by two. The crystal
less the 26 mHz i .f., divided y two. The crystal
switch operates on 28 volts d.c,

While the ultimate bandpass filter's width of
200 kHz is quite broad, it may be narrowed
co nsiderably by removing the loading resistors,
it wou ld appea r. I haven't tr ied this yet. but
it looks like a reasonable bet. •

Awa rds [from page 56]

ond called-c-Northwesterm Third called South
central; Fourth-s-Central ,

Hope you a ll had a good summer/ vacation/
holidays. Sorry for shortages o f gas and poor
band condx . As for me- anything you can
th ink of, did happen, antenna down, tower
needing work and rig needing work. Sorry I
have again run OUt of space, but write and tell
me, How was your month? 73, Ed.. \V2GT

SUBSCRIBE TODAY
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Anywhere I USA

•

SAVE $50

to curcbase any new Swan equipment

SWAN VHF· ISO 2m amp lifier (I <l l- I-.9 MHz).
ISO P EP or ISOWDC input on CW& FM
WIt h 6 to la w of drive . Built- in AC s upp ly.
Rei . $199 NOW ONLY $249

Octobe r, 1974

Nom 'Iou ctU< "" '10""
SWAN CREDIT CARD

ai
AMATEUR

ELECTRONIC SUPPLY

~ SMIA ItI E:LE:CT~ON'C IIJ
305 Airport Road Ocll lll'llldll, CA 92054

7388

. \!!l
~.• •.-:.=Cii

•

SAVE $70

SAVE.5 30
Externa l VFO
for 160X
ReI . SI 19.95
NOW 589 .95

•
- "" '> ...

SWAN 160X 160m Xcvr, 1.8t02MH z. I KHz
Readout. Swttchab!e pwr. - SO, 100 , 200 or
400 watts PEP . Less pwr supply (1 17XC)
Re i . 5469 NOWONLY $399

SWAN WM· ISOO In-Line Wattmete r
2·30MHz Ot05. 50, SOD & 1000 watts .
Reg. 564 .95 NOW ONLY $49 .95

SAVE $15

NOT E V,'e a'e able ec
alfer the speC Ial price
an th e ...,..,. 1500 d~e to
a 1. ' l e p~rch as e made
/111 the old prICe

11.95
16.95

99.95
159.9 5
109.95
169.95
189 .95
54 .95

17929 Eucl id Ave .: Cleve land . Ohio P hone (2 16) 4B6-73] 1)
621 Com lT"on"ea lth Ave . : Orlando. F lor ida Phone (]OS) 894-]238

IMPORTANT ! - P le n e Be Sure 10 send all Ma il Orde's and Inquir ie s
10 our Milwa ukee uore . whose addre ss is shown above . The followinl
Branch s tores are set up 10 hand le Wal k· in business only .

3008 BO· IOm I I0vac Transceiver S5 19.95
3008 with 55· 168 F ill er ins ralfed 589 .95

14A l1vdc Convertor for 300 B 49 .95
700CX 80-I Om Tran sc e ive r 599 .95
700CX with S5- 16B F ilter install~ 669.95
250C 6m Transce iver 499 .95

CYGNET 120l) X Linear 299.95
Mark II BO·IOm Linear 749 .95

117XC AC Supply w/ s pkr. in cabinet 124.95
2)OXC B Ov AC Supply. spkr.• ca bine t 134.95
14- 117 Ih DC Supply .. / ca bre 149 .95
14C 11v DC Module / cable ONLy 84 .95
117X Ba s ic AC Supply . .. / I I1v cord. 79 .95

510 X HARS Osci llator - le u crystal s 54 .95
508 Full covera ll' VFO . . . . . . . . . . 189 .95
VX· 2 P IUI - in VOX 44 .95
FP- I P hone P atch . . . . . . . . . . . . .. 54 .95
MTK Mobile Mount inl Kit . . . . . .. . 9 .95
GMT K *Gimbe l type- mobil e mtl . kit . 5.20
S5· 16B Custom Crysta l Latt ice F ilter 89 .95

600T 80·I Om Transmitte, . 600.. , 589 .95
600RC CUSTOM Rec e iver . . . 545 .95
600RC CUSTOM Rece iver/ 5S· 168 .. . 599 .95
600S Speake r for 600R . . . . . . 24 .95
600SP Oe lu e Speaker ( .. ' phone pa tch) 69 ,9S
600 Hz CW F ilt er for 600R. . 34.50
AM F ilt er for 60DR . 44 .50

SWA N 444 Desk Mike , 35.95
SWA N 404 Hand Mik e 24 ,95
WM· 150D W a t~ e ter . 64 .95

Solid-State SO-10m Trans c eiver s (1 1 volt )
55·1 5 IS " aU P E P input 5599.95
55·1 5 .. ith 55· 16 3 ins tal led 669.95
SS·100A 300 wau PE P input 799 .9 5
5S-20OA .. ith 55-16 6 insta lled 869 .95

Mob ile Mounl lnl Kit s for 55· 15.200
S5GMTK "Gimbe l typeO(under dash) 5
5SMT K Hump-mounl kit .

PS· IO AC Supply fOf 55- IS .
PS·20 AC Supply for 55-200 .
PS-l I 0 11 0 voll AC supply .
ps ·n o 220 volt AC s uppl y , .
SS-208 E_ternal VFO · · · · · · · .
61 0X C,yua l·control led osc ill ator .

Sol id·5ta te Mono-Banders ( 12 volt)
MB·40 40m Xcvr . 75.. PEP input S299 ,95
MB-80 80m Xcvr. 75.. PE P input. 199.95
MB·40A 'lOrn Xcvr , 160w P E P inpUI . . 329 .95
M6·80A 80m Xcvr , 160.. P E P inpul . . 329.95

P- 1l 15 AC s upply for above M8 's .. . . 49.95
P-20 15 n ov AC Supply for MB· s . . . . . 59.9 5
MBCW CW Mon itor for M8 ' s 19.95

Mode l 45 80- IOm Ante nna 84.9 5
Kwik-on Connector 7.95
BNT Bumper Mount. . . . . . . . . 26.95

FM· 2XA 1m FM Transceiver 5259.95
AC Supply for above . . . . . . . . .. . . .. 40.00

FM-1210A 2m FM Tra nsce iver 319.95
AC Supply for above 40.00

Cr yslals for FM·2XA and 1210 A . each 5.00

MO-4 2m Ante nna . . . . . . . . . . . .. ... 21.95
TMD Trunk mount for MD-4 . . . . . . . . 9.95
RMO Roof mounl for MO. 4 . . . . . . . . . 5.95



Ba lkan Hams [from page 301

"Forty liras," came the answer like from a
Wall Stree t broker.

" You should be asha med. Don't you think I
know how far it is?"

I cou ld see on thei r faces that they knew very
well th at I had no idea.

"T hirty li ras," sa id one o f them with an honest
smile.

Now I'm pretty sure that 30 lints was also too
much but I didn't want to lose more time bar
ga ining, so I let him grab one o f my bags anJ
followed him. After 10 yards he stopped a
passing taxi . told the driver. "30 Iiras to Hotel
G ezi," loaded our luggage in the cab, the taxi
driver gave him a tip and we left.

I had ba rgained with a "free agent" instead
of a taxi d river.

That's OK. but let 's get there fast. The taxi
is very o ld , the roads up to Taksim a re steep.
In a busy intersect ion. the car squeaked in despair
and stalled . The dr iver got out. o pened the hood.
took out .some parts and sta rted ofT again . The
engine worked better with less part s.

I ca lled up Bedi , TA I BE, who lives about 200
ya rds away and he came to the hotel. Hed i is a
D .D.S.• and is past preside nt of the Turkish
Amateur Radio Association, He agreed to let us
use his Hall icrafters with his di pole. bu t first
we had to put the sta tion together because eve ry
thing wa s packed and sto red separa tely. Each
evening we had 10 take the rig apa rt a nd pack
everything in three layers of paper. tie them and
sto re them aga in. I guess he had his reasons.

50 we were ready to go: the power was low.
the a ntenna W<lS qu ite modest. How about the
ca llsigns? Everybody makes up his ca ll: Bed i fo r
example choose his init ia ls. We took TA IYL fo r
Eva and TA l O f\. 1 for me. Taksim being on the
European side of Istanbul , the distric t numbe r
is I. \Ve worked for a couple of hours with nice
pile-ups. mostly Europeans. .

A fte r three da ys of o pe ra tion and sightseeings,
we were invited to the A siati c side to o perate
Engin 's slatio n. TA 2QR. There we used TA 1YL/
2 a nd TAIO~ 1 /2 . In one afternoon we made
about 400 contacts. The pile-ups were heavy; the
aggressive Itali ans d id not even unde rstand their
own language when I tried to ta ke them by dis
tr icts. Finally Strulik , 4Z4JT, look lists of 12 (he
sa id is cheape r by the dozen ) so we rela xed for
a wh ile. An hour later 5t rul ik , overpowered by
the Ita lian offensive. gave up, so we had to
fi ght agai n.

I recommend visit ing Istanbul and o perating
there. but you 'll need the help of some local
amateurs.

Don't try to drive a ca r in Istanbul. In almost
eve ry country the police direct traffi c. In Italy.
nobody docs his job, but in Istanbul it's every
body's job. In t ra ffic jams. every d river sticks
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his head out the window of his car and with wild
gestures and loud curses, tells all the o thers what
to do.

Ne xt Month
The next insta llment of "Travels With George"

will take us to G reece. Yugoslavia and Hungary.
Tune in next Month. •

Cop ' s Colu m n [from page 32J

want to borrow these books when you need them.
If you a re nea r a unive rsit y, check the engi nee r
ing department lib ra ry. In o ther a reas. ta lk wit h
the librar ian at your loca l pu blic o r schoo l
libra ry. Librarians are usually very happy to
a rrange in ter-lib ra ry loa ns. (If any of you know
of low-cost sources of tables. I'd be happy to
pass the word along.)

Ta ble II-Sco ling Filte r Frequ ency
[Values withou t a prime mark ind icate original
values befo re scaling. Va lues with a prime ( ')
indica te the va lue of the paramete r after scaling .]
I. F ind the freque ncy scaling factor, k ,. by let
ting f be the frequency of anyone point on the
freque ncy response curve before sca ling, a nd let
ting f' be the frequency of that sa me point after

. f'scaling : k --
' - f

2. Find the new ca pacitance and inductance
va lues by d ivid ing each of the original capaci
tance and inductance values by k r:

, L , C ' C,
L1 = k

t
' 1 = k , ' etc.

3. T he new frequency response curve can be
plotted by laking the frequency of individua l
points on the original response cu rve , and mu lti
plying those f requencies by k r •

4. T he proper fi lter source and load termi na tion
resistances remain the same after frequency
scaling as they were before .

Frequency and Impedance Sca ling
One of the th ings you find out righ t away when

you go to Use the tables is that any parti cu lar
design can be "scaled" to any desired cuto ff
frequency a nd impedance level. Most o f the
tables are " no rmalized" to give the va lues of C
and L you'd use with a terminating resistance o f
o ne ohm a nd a cutoff frequency of one rad ian
per second (6.28 Hz ) . Needless to say, som e
th ing must be done! Even if you neve r design a
filter from scra tch. these scaling rules can be
very useful from time to time. A ny L-C fi lter
not just those in the tables-can be scaled up
o r down in impedance and/or cutoff frequency.
Let 's say you see an art icle describing a nar row
ba nd aud io fi lte r designed to pull c.w. signals
out o f the no ise. T he tilter looks grea t except
that the passband is centered at 1000 Hz and you
like to copy your c.w. at an aud io frequency of
about 400 Hz. The original design can easily be
scaled to 400 Hz. In anothe r ty pical situa tion a
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I.A. Sales has just acquired a special lot of commercial hand-held
transceivers that far surpass anything previously available in the
amateur market.

These rugged beauties are all brand new
in cartons. They're rated at 3 warn out
put, with exceptionally long battery life
resulting from solid state circuitry des

igned specifically to reduce battery drain.

Specs:

The radios will operate from 146·174
MHz. They originally sold for $595.00 to
commercial users.

Genet'.'
F reque n c y Ran~

Ch annel
Power Supp ly

Opel.llon S" stem
Modu l ,ltlo n S y ste m

Aeceov,ng SySiem

Tem perature Ra"9l!'
Dtrnl!'ns,on

We'9ht

: 146 · 1 74MHI

: '2 cha" "el,
: N , ·Cd Rec hargeable Battety
X l Opes. 12 5 V o r Dry Cell
Battet y IPen· L' te ' X
8Pcs 1'l OV

: P,eu-laU" S ys tem
: Phase Modulat Ion

: Cryst a l Cont rOl Dou ble
Conv . ' Slo n Super -h e te rody ne

: ·10 · C ..... +50 ' C
: 74 X4 J X224m/m

; 1 2K91 '2 Sib s .... /ba lle n t'S 1101

RlICelWI",
Sensll lYlty

Frequencv Tol.., ....u

B.nd.... ,d th

Select 'Ylty
SPu riOU I Re jectIon
AudiO O utpu l Po wer
Squelcn sensitIVity
S IN aenc

; 40 log 10 1f/3 ee 70'
system devIat Ion l1KH~J

: leu tn.n JdB 120 dB
nOise QU leun... )

: ~O oo1"llo .:tel 154 &66 • 3 1
107-' op e

: More than 12KHl 16 dB down )

: Wltn 15KHz(80 dB allenu.tlon l
: len tnen -50 dB
: 500 m W IDlu o rt lo n f<Ktor 10'lb1
: ·3 dB lien then )
: More Ih.n 50 dB

T ,a..."un,n,
RF O u tput

Freque nc y Toletllnce
Frequency DeVIat Ion
Cr v Sla l M u lt iplicat ion

SPU riOUS R~,at lon

FM NOlie

: JO wall
: .!O 002'
: Mall u oum .SKHI

: 24 lImn
: More than 40 dB below Carr,e'
: at leu t 40 dB beleM 70'll.

system~Ial ,on I 1K H li

Omen
Anlenn. : T.pe Antenn• .\ 14 W...e Length
E.ter n.1Conn ect ion Termlnel

: Cherg.ng Termln.1 Eerpho ne
Termln.,

semi Co nductors : Tr"'Sllton 32
Olodes 13

0", price tf) t/ltUlte",s is j"st
The supply is limited and this offer will not be repeated.

Don't miss out!

00
w hile
the y

• last

I. A. SALES CO.
o F CAL I FOR N I A , INC.

766 LAKEFIELD RD .
WESTLAKE VI LLAGE, CA, 91360
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design calls for a certain value of inductance.
The junk box yields a perfectly good inductor,
but not the correct value. In many cases the
design impedance can be scaled to permit the
junk box part to be used. Tables I and II show
the steps required in the scaling operations. In
so me cases it is necessary to scale both the irn
pedance and frequency, An example of this is
shown in fig. 2 . The original low-pass filter (A 1
has a passband 1 db down at 2500 Hz and is more
than 30 db down above 3500 Hz. In ( B) , the
filter cutoff frequency has been scaled from 2500
Hz down to 1000 Hz. In (C), the filter of (B)
has been impeda nce sca led to permit the use of
the o riginal 88 mh toroids, but keeping the new
1000 Hz cutoff frequency. If you'd like to tr y
your hand a t the sca ling process. use the pro
cedure of T able II to go fro m (A ) to ( B1_ and
Table I to go from ( B } 10 (C ). Use the rat io of
induc tances to delermine k•.

Some Fi lte r Hints
The less than perfect charac teristics of real

world inductors sometimes cause filter problems.
The first requirement is that the inductors used
must have a satisfactory Q a t the fi lter cutoff
frequenc y. \Ve know that 88 mh toroids have a
high Q at 2500 Hz and at 1000 Hz. Mathernat i
cally we could scale the filter of fig. 2 down to a
frequency of 3 Hz if we wanted to, and even
scale its impedance to permit the use of 88 mh
toroids. The fi lter wouldn't work well, however,
because an 88 mh toro id has a ver y low Q at
3 Hz! An inductor's stray winding capacitance
can also cause problems; in this case at high
freque ncies and high impedances. Every induc
tor has some wind ing capacit ance " built in,"
giving rise to a parallel "self-resonance" at some
frequency, If this resonance falls into the filter
passband there are obvious problems. If the
filter design is such that the inductor is paralleled
with a capacito r anyway, thi s external C can
often be reduced to co mpensa te for the stray C.
In a low pass filter. when an inductor is paral 
leled by a capacito r as in fig. 2. the purpose is
to introduce a specific infi nite rejection frequency
in the stop band. The des ign tables tell where
these frequencies should fall. Not only stray C
problems. but component tolerance problems as
well, can be eased by indiv idually resonating
these inducto rs. T his is done using an L that is
approximately the correct value, and then by
tri al and error, selecting a C that resonates it at
the proper infinite rejection frequen cy. Generally
speaking. the more complex. the filter the more
accurate the individual parts values must be.

Filters are designed nOI only for a specific
load impeda nce, but also for a specific source
impedance. (This term "source impedance"
means the impedance looking from the filter
input back into the driving circuitry.) In some
designs source and load impedance a re equ al.
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In ot hers they are not. Geff's book has tables
fo r bot h varieties. The important th ing is to
terminate the filter at each end with the resistance
which the design calls for.

L-C filters a re bilateral. which means that it
doesn't matter which end you feed the signa l
into as long as both ends are terminated properly,

Choose the capacitors you use in your L-C
filters with some ca re, Mylar and other film types
are generally satisfac tory at audio frequencies,
but they should have extended foil construc tion,
(Some bargain capacitors may not. Break one
open. If each lead is connected to a grea t mass
of foil , all is ok.) AI rad io frequencies, mica and
pol ystyrene capacito rs are ok, Try to avoid
ceramic capacitors in both audio and r.I, filters.
They are not very stable .

Perhaps the "best bu ys" in audio inductors
a re the 88 and 44 mh telephone toroids available
from suc h RTTY outlets as Van , W2DLT. There
are two windings o n each core. The 88 and 44
mh figures a re with the windings in series. \Vith
the windings in parallel the inductance will be
22 and 11 mh, respectively. In-between values
ca p be reached by removing turns. If you can't
s cale your design to use these inductorss, con
tact Allen Electronics Division, Allen Organ Co .•
Macungie, Penna., 18062 for a list of their audio
toroids and prices. They offer a wide range of
inductance values and much lower prices than
most other toroid manufacturers. For r.f, applica
tors, winding your own toroids is a good route
to take. Amidon Associates, J2033 Otsego St..
No. Hollywood, Calif., 91607 sells small quan
tities of powdered iron toroidal cores 10 hams.
Write them for technical data and prices.

Vy 73, Co p, W\IORX

Propagation [f rom page 49]
A u s t r nlaela j 13-15 (I ~ 11·1 2 (I ) 17·1 9 (2) 02· 03 ~l)

15·17 (2 12·1 5 (2) 19·21 (3) 03·0 .. 2)
17·1 8 (l) 15·17 (3) 2 1·22 (2) 0..·06 (3 ~

17·1 8 (2) 22·03 (I ) es-cs (I
18·1 9 (I) 03·0:; (2) 03·0 ~ (I).

0:;·07 (I) O-l -Oll (2)·
07· 10 (3) 06·07 (I ).
10-12 (2)
12-17 (I )

C('nt r al ,0 11· 09 (I) 07·08 (I ) 08·09 ("1 HH 9 (I)
Aml·rica 09-10 (2) 08-11 (2) 09·13 (2) 19·01 (3 )
& No r-ther-n 110. 13 (3) 1t ·1 3 (3) 13·1 5 (3) 0 1·04 (2)
Countrit'S ,13.14 (2~ t a-t n (4 ) 1,,-17 ( .1) 0 -1-0" (I)
o r South '14·15 u 1;:; · 16 (2) 17· 18 (3) 19·22 (1).
Amer tce 16· 17 (1) IR·OO (2) 22·01 (2)·

00· 0:; (I ) 01·0-1 ( I )·
0",·01> (2)
06·08 (3)

P eru. IOR· IO (I) 07·08 (I) 01l-07 (2) I 20·22 (1)
Bolivia. dO·12 (2) 08·09 (2) 07-09 (I) I 22-00 (2)
P aralnJay. ,12· 1-1 (3) 09·13 (1) 12-1-1 (l) 00-02 (1)
Bra z il . ·1-1· 15 (2) 13·1-1 (2) 1-1 ·1 1> (2) 22·00 (I ).
Chill'. 115.111 ( I) 14 ·1 6 (4) 11l-1 8 (4)
A r Jr,·nti nR. 16·17 (I ) I R·1 9 (3)
a m i UruR'\la y 19·20 (2)

I 20·22 (I )
22-02 (2)
02-06 (I)

~fc~lurdo 113-15 (t) 13·1 5 (1) 16-1 11 (1) 00-05 (I )
Sound . ,

1 5~1 6 (2 ) 18·20 (2)I
Antarctica I 16·1 8 (1) 20-22 (3)

I
22-00 (2)
00·02 (I) - --- - .
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"We'lI GUARANTEE
no other balun, at any
price. ha s all these
features.

Dept. CQ UNADILLA, N.Y. 13d49
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'T'S WHAT'S
INSIDE

r HAT COUNTSI

THE APPROVED LEADING HAM AND ==~=~~:===:~~"'"

"w2
C'lTpr

BATUON'~ $~1~2~CA~= --~
The proven balun 1. HANDLES FULL 2 KW PEP AND THEN SOME. ( UH' ::,.', d"I " b ul .o n

Broad-Banded 3 to 40 Me. "l" _!~ --\.lUI'l
2. HELPS TVI PROBLEMS By Reduc ing Coax Line ,....... .. '<,

Radiat ion
3. NOW AL L STAIN LESS STEEL HARDWARE. 50239

Double Silver Pl ated
4. IM PROVES FIB RATIO By Reduc ing Coax Line

Plck·Up
5. REPLACES CENTER INSULATOR. Withstands

Antenna Pu ll o f Over 600 Lbs.
6. BU ILT·IN LIGHTNING ARRESTER. Protects Balun

-Could Also Save Your Va luable Gear
7. BUll T·IN HANG·UP HOOK. Ideal For In ve rted

vees . Mult i -B and Antennas, Dipoles , Beam a nd
Quad s

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

Comes in 2 models. 1:1 matches 50 or 75 ohm un
b alanced (coax l ine) to 50 or 75 ohm b alanced loa d.
4:1 model matches 50 or 15 ohm unbalanced (coax
line) to 200 or 300 ohm balanced load.

AV AIlAlIl E Ar All LEADING DEALERS . IF NOr, ORDER DIRECT

MFRS. OF BALUN S
Tel : 607·369·2985

Io1iTUl

WITH
BUILT·IN

LIGHTNING
ARRESTER

UNADillA RADIATION PRODUCTS

Watch for other models later!

NOW... Your BOMAR
DEALER Has Ample

Stocks For All Pop
ular 2-METER TRANS
CEIVERS and SCAN
NERS Plus Certificates
For Special Crystal
Needs

WRITE FOR HAIlE OF NEAREST DEALER

CRYSTALS
. the "long playing"crystals

BOMAR CRYSTAL COMPANY
201 Blackford Ave" Middlesex, N. J. 08846

Phone 12011 356-7787

••

~'--'- ----

This Is RF Envelope Clipping
the feature being used in new
transmitter designs for amateur
and military use.

Models Now Ava ilable
Collins 32S, KWM-2 _..._.$ 98.50 e••
Drake TR-3. TR-4. TR-6 $128.50 e••

Postpaid - Calif. Res idents
add 6 % Tax

••

'OX'--'-'-----

DX Engineering
1050 East Walnut. Pasadena. Calif. 9 1106

• 6 db INCREASE IN AVERAGE
POWER

• MAINTAINS VOICE QUALITY
• IMPROVES INTElLIGIBILITY
• NO CABLES OR BENCH

SPACE REQUIRm
• EXCElLENT FOR PHONE PATCH
• NO ADDITIONAL ADJUST·

MENTS - MIKE GAIN ADJUSTS CLIPPING LEVEL
• UNIQUE PLUG·IN UNIT - NO MODIFICATIONS

REQUIRm

October, 1974 • CO • 6S



DEL WEBB 'S HOTEL

LAS VEGAS, NEVADA

what is an
antenna
noise bridge?

SUBSCRIBE TODAY

320 IURA(( VIllAGE - RICHARDSON, TtXAS 75080 - (214) 231 ·51 21

AnI. M Q Notse l rielg. (cn-1en-o roil brij). n. Onego-rs
rona lora spedoIized tMi'lQ device that creces yo.s
CW'lterno svstem lot ,8!OflOllffreQuenCyald ooacioI
irT'c:>edOi ICe

Obtain maximum efficiency by
determ ining the resonant frequency lor any
type 01 anlenna with lhe solid slate, sell
conla lned Antenna Noise Bridg e •••

Two models... TE7-0t lor t ·tOOMHz range,
$29.95.. .lhe TE7-02 for t·300 MHz range.
$39.95.

loki through amateur radio deal.,.
Of dirK ' from 11M factory.

WORLD QSL BUREAU
THE ONLY QSL BUREAU to h andle all
of you r QSLs to anywh ere; next door, th e
ne xt sta t e, th e neat country, the who le
w o r ld . J ust bundle them up (p lease a rra nge
alphabetically ) and send t hem t o us with

pay m ent of 6(" each .
5200 Pa na m a Ave., Ric h mond, CA USA 94804

omega-t systems iri'COrporated

SAROC
Tenth National
Convention

Adva nce Registration, $11 .00 per
person includes:
1. Advanc e Reg ist rat ion ticket .
2 . Reg ula r Reg ist rat ion t ic ket.
3. Adm iss ion tic ket t o Socia l Hou r,

hos ted by T. P. l. Communications
a nd TRI·EX Tower Co rp. with SAROe
on Friday.

4. Ad m ission to Exh ib it A rea and
Technic a l sess ions.

5. Ladies will receive an addit ional
ticket .

6. Ad m iss ion t icket t o Socia l Hour,
ho sted by Ha m Rad io M ag azine
with SA ROe on Sat u rday.

7. Hote l Sahara Safari Brun ch t icket
fo r Sunday.

8. Ta x a n d Gratuity on a ll listed ite m s .

January 2·5, 1975
Hotel Sahara Space Center

Advance Registration, with mid
night show, $21.00.

Advance Regist rat ion, with din
ne r show, $27.42.

Mail your SAROC Advance Reg·
istration check now to:
SARDe. P. O. Bo x 945, Bou lder City ,
Nev ada 89005. must be receiv ed be
fo re 15 Decem ber 1974.

Full refund on advance regi stra
t ion if received in P. O. Box on
or before January 2, 1975.

Special airfares via United to
SAROC from selected cities, send
for details.

Call toll free 800·634·6666 for
Del Webb' s Hotel Sahara accorn
modations, SAROC special room
rate $15.00 per night, ptus tax,
single or double occupancy.

66 • CQ • Octobe r. 19 74
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The holder of many exotic ca lls, on
her 50,000 mile tr ip around the world
$ 5.50 postpaid surface ma il.

CXder from: MRS. JOHN WALDNER
4129 EAST WH ITE AVENUE
FR ESNO, CA LI FORN IA 93702
U. S. A.

--



aSCO""!/UNIVERSAL ALUMINUM TOWERS
aaeom electronic p r o ducts
12.&35 Euclid A"• ., Clev. lond, Ohio .... 106

Free-standing Typical Free-standing
Ascom/Uninrsal Commercial Steel
Aluminum Tower Tower

Height 60' 60'

Wind rating
6 Sq . Ft. @ 80 MPH 3 Sq. Fl. @ 80 MPH

tElA Standard) lElA Standard)

Erection
1 man,3 hr. 3 m en, 8 to 12 hr.

requirement

Tower w eight 153 lb • . 571 lb s ,

Maintenance none annual

Mfgr . sU9 g . list $466.20 $590.00

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

IF YOU NEED A /
COMMUNICATIONS TOWER
UNDER 100' HIGH,
COMPARE BEFORE
YOU BUY:

Only
S87.50

PPD
USA

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO. CAL. 92025

• Se lf completing d ots an d dashes.

• 0 0 1 memory fo r easy key ing.
• Pre c is io n feather-touch key built -in .

• S id e to ne osc illator and speaker bu ilt-in .
• Relay output keys 300·V @ lOO-ma.

• Key e d t ime base. Instant start .
• 5 -50 wpm. Perfect dot-dash ratio .

• Se nd aS l or postc a rd fo r f ree bro chure .

NEW! tc KEYER,

Diyi. ion of Bob Whan
& Son Elecl ron ics . Inc .

2400 Cr,sta l Drive
Ft. Myer• . Florida

33901
All Phones

(8 13) 936·239 7CRYSTALS

CRYSTAL SPECIALS
2·METEA FM lor mOl' Tranluinta ea . $3.75

144-148 MHz - .0025 Tol.
Frequency Standard.

tOO KHz (He t3 /Ul 4.50
tODD KHz (He 6/U) 4.50

Almost all CB Setl , Yr. or Rec . 2.50
(ea S,nlh••ize r Cr,.tal on reque.1)

An, Amateur Band in FT· 243 1.50
(SD-mele r. 53 .00 - 160. me le r n OI a vau.t 4 for 5.00
For lit c ia.. ma il. add 20c per c r, .tal. For
Airma il. add 25c. Send check or mone, ord.r.
Ho de. 'e,. . p l• • • • _

For
FREQ.

STABILITY
Depend on JAN Crys.al• .
Our large stock 01 quartz

crys'a. materia's and components ...ur•• Fnl
Del iver)' hom UI.

Send lOc for new cata log with 12 OSCIll ator
c ircu its and li.ts of frequenCIes In stOc k,

October, 1974 • CQ • 67
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PER WATT
A

ONLY ONE
TRANSMITTER

SELLS FOR
E

I
•

Is $1.41 per watt ; the 200 watt rig with the
power supply built- in runs $2.30 per watt ,
while the other 200 watt transm itter costs
$2.65 per watt by itself or $3.15 per watt if
you buy the power supply recommended .

Now consider the economical SWAN 600T
- it g ives you a full 600 watts P.E .P . Input ,
about three times the power of the others,
for JUST 98lt PER WATT!

The brand YOU shou ld buy Is obvious.
Visit your authorized SWAN dealer and order
your 600T.

There are five transmitters available to
amateur rad io operators today provid ing 5
band coverage In SSB, CW and AM modes.
Of these five, onl y SWAN's 600T supplies
600 watts P.E .P. input. Among the others ,
one has 240 watts P.E.P.; two have 200 watts
P.E.P. (one of these requiring an accessory
power supp ly) ; and one is a kit capable of a
mere 180 watts P.E.P . input.

Compare the cost per watt , then judge for
yourself as to wh ich Is the best value: The
kit retails at $1 .67 per watt ; the 240 watt unit

WHEREVER THERE'S VALUE IN AMATEUR RADIO, YOU'LL FIND SWAN ELECTRONICS

600T Transmitter . . . . .. ..... .. .•. $589.95
600R Custom Receiver with

55·168 filter . , . , $615.95
600S Speaker .... •.. •.... ....... $ 24.95
600SP Deluxe Speaker with

FP-1 phone patch . ..•.• .•... $ 69.96
510X Crysta l Osci llator $ 54.95
VX-2 Automatic Voice COntrol . .•.• S 44.95
MARK 11 Linear Ampl if ier

(2000 watts P .E .P.) $749.95

DEALERS THROUGHOUT THE WOR LD

&S;;~rN
W ELECTRONICS. _ ... ..e- c:_ .._

Home Ott ice: 305 Airoon Road" Oceanside. CA 92054
Telephone: (71 4) 157·7525

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO
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w ill ing 10 I)u y o u lf iOht l or U ' h Dr IW. II •• diO g..,
10 m..t you' ....d .. W.It. O.ek CowIn. WA2 L"A O,
<:/0 CQ M.ouin•• or Ull 51 6/1 1 3 -6200 .

REC E IV ERS ' HQ1100A. 1 15 0 : RCH. $ 10 0 , BC
111 Q. n o. SI IC H.llie •• tt.., . I LS. J . Wuiew ic:Z.
W2 0 C. 229 Slt l.. u n • • PI.....ntlvi ll•• NY 10 5 10 .

WANTE D , seen Ph ilh. r mo n ie eo nlOl. eI Din. l.
1S A 4 v . , n ilr D i.l. Mill.n, ' 2 20 0 T'ln, mo l eh. R.
MeN. ill . Bo" 41 2 . Y ork l o n , S AS K. Cl n.d •• SJ N.
2 WI .

WANT ED , GR16 0 1A/ 16 0 2B eom lll. I., l IOO~ . H P,
41 1 B. H . v. GR 19J2 A, H P 1l0Cfll OO , ""err ,
126 B: T· l / N F . 10 5 A : JA "ev". H o u llon/UR2 Y IE.
Bo" 11 . APO 96 5 25 .

WANTE D ' COllin s 15S-3C KW M·2A, S· Lin • • H V
Oil e. p .ei lor , .. 5.11, 14 A.I . eom pl . te D~lk. line
.11 mil'l l . 5 . 11 1 ·1 0 OA L ,ne.r. T o m N• •II . 1 121.
M• • im.e Co v• • M.mllni l , T N 31 1 34 .

10 / 40 Nov iee T.I ....m i" • • 6 AG I 12 E2 1 N. w pa ,1I
" , . / pa i. new III IuD. ' , H .OO. All II1uIII0l1 19'l
W6 LZ. 5 21 Co," ","". LA JOII•• C A 92011 .

F OR SA LE ' 5 0 0 . ' MOO ei FR_2 51 J 2 4 e h . 1 4 5·11 ·
• MHZ . VH F .ev•• wiln J j d iff.,. nl llYlII• • nd ' 001
groun d pI. ne ' 1'11. 1 2 5 0 .00 1"0 ' .dd itiona l in'o "
..... liOn . e o nl let F•• d J . G I ' Sse, . 6 0 · U 6 0lh D •.
MUIIIII'I. Q u..n,. N Y 11 1 II .

F OR SAL E' Collin. IS A 4. o , ioin.' o wne r Iik. n.w
eOndi tion.2 IF F ill • • !.: U H .OO. M. e •• doo S k y.
lifli D ' .. La , A ng. '" . "' A 9 0 01 • .

FOR S A LE, Hu t h Co u n lir .Se. .. . eom bO. 10 115
MHz. U '9 .95 F OB. WA5 CM C. 2309 B u liingto n SI.
Wieh itl. Fu ll.. TX 16JOI .

F DA SALE, Sli t< IOOE re v' " 300 w I PEP " ml,.
10·10 m lrs. • " e. lI.nl eondl lion eol l OV.' ltOO .
vou.. fa , 1 3' 5 . Si lDe' I. P.O . Bo" f 1 , Wh il . Su lphu r
Spr in9l. N Y I ~1 1'.

WA NT , Sw.n pno n . ~J1 e h, EKe. II.nl e o n d ,CiOn ,
B.II Prie• . W~ ASI, 10 10 S.W. I' Ih 5 1.• PI. n Uho n
FL JJ 1 1 I . (305)1 2·01600 .

N EED: EI.menli ' 0 ' Bild no . I J TI'I'ul in. WI ll ·
m.I • •. 10 0 w. II · LOOMHl 10 2S0 MH z. 200 w.1t
3 MHZ 10 30 MHZ. M.,IY,•.12 I 511 1 4-6 0 I O. 11 11 Bo"
w o o d Rd ., Je n k in t o wn. " A 19 01' .

FOR SA L E : O SCIL LOSCO P E. S incl'l IriOlll' '''
IW••p b y B. II " H ow.U. Bu ill .nd e. lib 'l l ed
I)u l tlIY., uoa<l. (Th il k it " . c lul Uy Dl H• • lhk ll ).
11 5 0 . waYV Af' , P.O . Bo" 6 2 16 . A ' inglon , V A
22 2 06 .

WANTE D , Ml l eh ing elDi n. 1 ' 0. CoUin' RlI I I
5 I JJ ,.ea iv... J .H. G ordo n . W2 H L F. I . H. n ry Ci ,·
el • • Ro elM' te r. N Y I 16 2 4 .

WANTED : Rldio N_" Elec t .lul E "par i....n t. ' .
MOd.. n EI. ct. ic" R,d iO B'OIdeast. P OIIUI., R.d iO
RA DIO. C. II BOOkl , H . nd bOOk', " C. lliOOI. E,v
R. lmuss. n , W6 V PM , I" Lo w. ' , R. d ..OOd C. ly
CA tJ OU .

WANT E D , F I. mi ng Ooei ll ion V. 've e i.eo H OS
UV·2 11 R. ehf 'ir. U V-2 I ] . W'l LG H. 6 1 0 Mo n.oe
Ave .• R iv• • 1"0 •••1. IL 6 01 0 5 .

WANT E D , G ood e Ory 01 bOOk " ""mi p , Cod. "
R. Sev. '. KI XD. U Sou l h Wil. 5 1., No'i h C....
Ion O H U 12 0 .

WANTE D , T. 'I9 '1Ph DOa« l o r FCC L ie.nse. 001'1'
. 'd Ry . n. 5 1. ' Raul . Ball lOl A. S o . Ply mo u l h
N Y 111 41 . •

WA N T , E im. e 61 wps. Jon n,on R.nO" I , G o n ..1
11 wP' . W.il . 10 ' ""I' ill. W6 ZI, S9S Midw.y Blvd••
N ov.lo , CA 94' 4 I .

F OR SAL E : S 8-200 . "eaU.n l wilh 5 1'I0u" u se.
11 10, you pay Ihi llp inlJ, WAlLPK, K. vin MeK_·
.n, 3 0 0 Loui" Av• •• Bllt imo•• • MD 2 12 14 .

F OR S A LE , Dr . k . 2·N T " Hulh HG·IOB V F O
..e.,..n l eondi tiOfl, 11 00. Laon BtInn. " . WA6 SA W
51. , Ra ul • • F,ui., P. rI< . CA 9 1 2 2 5 .

WANT ED ' 2M tr.n,v., I. !} 5 8-1 0, "' II 5 BDQ 10 10
10 t ' .11 d ipol• • Lyn ...... .... W 5 0 10 15 Oh m 1.5 ·10
MHz . . .... ....... 0 11..11 WA2 ECI. A. Eekm . n. I I
F o .t G.o.9'I H ill . New YO. k. N Y 10010 .

WA NTED, H. lIi e•• II. .. mOd.' T..SI I" 1. 1",'" io n
in m . UI Ull in.l. MId. 19 41 ·19 49. N.ed 1'101 b.
w O'kin" bul m Ul l t>.o eom p lete. w~n. L.lou, nu u.
~~~f. E. 2111 E. Soul h Av... • S t. P. u l MN.

SELL ' Collin , no i", Dllnk.. for KWM·2 . Plu g,
Int o m Oil unll .. no w i' ing. Lik . n.w. MOd . ' I J6 B2
1 1 0 . H .G . V.on, 1'10 nO. I . M. ' ea '. PA 161 1 1.

S ELL ' H••l h HW·16 " ev' w ilh HG· I 0 B V F <? 1 125
You IIIlp. W.it. B. II Ad.m.. P.O . Bo" 1 2 "" eK.e,
K Y 10 41 1 .

F OR S ALE , EMC 111 l ub. H I. !kllJ. U O.OO:
Kod. k v• • if... e OIl'.' Wf AC C 15 0 .0 I GOn"'l n o .
1 0'1 . 12 vol l p o w.. . upply I.... G6 .Aa.B ' eeeiv.'
1 20 .0 0 ' 111 FOB. R. W. n de l. WB~YY~} I U .2 0
G •• n d C. nt,. 1 Pk WY. J l m . iea. LI . Nv 1 1412 .

S EL L, SB· 30J "5B-6 10 m il'l l, u n . A IIO ..... n y
h iSll'l p o w er PI<II. "Iorm.., . I nd v e e, , . '.y .. w.lt.
R,ek s eseue. I ' LOn gyl_ O 'ive. Wl ld wiek. NJ.
01 UJ .

WANTED' Un.. r . m p lif '.. I KW eW/ llb. Po.f.
HNlh or HB . C o n,id " ew I m ll only . Hl v. 10 ..II
S B 100 mi l'l l witl'l filt . .. HM 10 2. F inl . II IO"'DI.
o il. , o n .i l h... K IOEK1 20 B'lttI. S t.. B•• tt1.
b ora . VT OSJ OI. il0 2 12 ~ lo5" 0.

F OR SALE, 6 m . I• • 6 . i. ..... n l bum. N ev• • uHd,
, U S A O. AIUA . m ll. HR2A 1 250 . T .N. Co IDa. 1

WAI ML V. I 0 01 E nOl. wOod bi.. P., m • • O H. 4J I ll.

SEL L O R TRADE, New K,eco 6 ml ' eo . " i. , . 1'11·
. n n•• won . 1 ' ml' elu b H.ml.1I 619 /1 I . v" u.. 16 0
K9WNG , lU I N. N_ E ngl.nd Av••, Ni .... IL
60U I .

SE L L' Ult 1 y u " CQ p iuS I.st II y.... QST. A
few illu. ' m ining. TOI.1 pko. 1 25 . II lu I IIIip p ing..
WIBKG. M.A. G. O'OI. 3 S Rid9lwl Y A v•.• lIill ,..
' i.ld . MA 012 01.

VT! " OODGE GRADS : Att . nd 10 0 lh A n n ...... ,..
I ry o f Old..1 . '.el,on ie se l'loo l in WIII. ,n H.mi,..
pl'le•• . It O eloe... 19 11 . L.. W. B.iOIl.. W1MSN.

WANT ED : CI 'Do. und u m C'YII. I DlleclO, U nit
eomlll.I •• Nlvy Il yl. 1. " O'.ph k ey kn OD 2 1 1"1
l uI)", 5 1.1. eondl tion I n d p. ie•. G eo.g. W. W iek. n ,
2t 1 Nlh. n l Rd .. N.h. nl , MA aI ' 01 .

11 MAGA ZIN E , Compl . C. se l in Bind. rs, l rol
I..... ( In OI. Ih ru 19 61 . B. II O/f. ' . u , n 0 ' 1.1"".
A . Be rna,d. J OO L.wr.ne. A v•.• O.l< hu'll . NJ
0 1155 .

F OR SA LE, Rid e r, M.nUI I.. VOlum. I In.u 21
Elleell.nl Co n d ition. HII. 10 D' Nk Ih .se UP. wou ld
10 k. 10 "'" the . 1'11,'. 21 m l nu. l.. Bill a ll., l . k.1
Ih. m

l
. 110 IlIv. o ld Iu D•• lor ..I• . V..n on M.y..,

Ball o n lw• • IIlo no i, '1 J SO.

SEL L , Bl lu n , H y.G.in BNI'L K W. E"e. lI. nl eO'"
d ilion. n . ppd. insu r. d. W2 ..Sl fJ , 1 01 0 W. 1611'1
St. , Pl l n l .lio n FL lJJI I . JO$ · " 2 -4600 .

FOR S ALE, O••k . TR-6 NB A M F ill . , ACI. M54 .
Minl.I I ,5 . R U' IJ II, 1 ' 6' 0 Moun l vill . ~i"', M.II"
HI., OHII1 3 1.

WANTED, F .II/Winl . r 1 0 M C W S k . d S 10 . WAS
" WA VE. W A, OLT. 1 102 S. P,.i.i• . A ' ilog i on
H II. ' L U OOS.

S E LL , R.nge, I. n o . WAlKWBf1. 13 1 Tho,n
WIn.' I : New"k.· DEL 191 11. ()Oi U6l ·11 I I .

FOR S A LE , 2 m.t. , Sw. n FM2x , A C IUllllly 5 /1
whip . nl . n .... . mo g.. DI"' . "tI'. lik . n. w. 1 195. Ron.
12 . Clu b D••• $I n C••IOIo, CA, 40/ 0 •

SE LL ' Sw.n SSB CygOlt U SO. H • • lh S ionel Mo n ·
it ..... I J O. A IIO COnsOl. I j O• • 11 . " e.ll. I'll eon d il io n.
W. G or n . ,. p .o . Ball Aoe.d..o. C A 9 H ~ ~ .

WANT E D : Moto'o ll HT-20 0 L.., . 1. 11 lin d D411 ·
1• •y. 2 I.eq .. . ny eond lti o n. Mlrv in Mall, W4 U XJ
Bo" 21'0 1. A tll nl • • G A 30 121 . •

WANT I NlI liOtlll Or Hutft 2 nwl., eo nv.rle , , a.
N. tlo n . r N C 1 0 3 Rec. iv• •. E. Mul9ro.... _ YQM
.1 5 1 1 N. 9 1It SI.• EIII . Wlneall • •• CA 9 J5 l l . ·

FO R SA L E, Hy·Gl ln DBI O.15A,IJOOd e o n di l ion
you p ,ek u p, U S . Eim. e S K·I OO A. OIW. n o:
SAS E for loll . A . E"", ' lld, 1 ' 5 6 S w.1l0 w Av.
F.... nt . in V . II.y . CA 9 2 10 . .•

WANTED' Ad v.nl 20 1 or Wo " .n...k . 16 0 1.1>1
d eek.. He. ln IM6 1 .... li m ll. ' d l,lo rt ,on ...1• ••
1945 I nd 1'" CQ'I. J . B. ek•• , ~ OI M." on 5 1..
Pr o .pecl Heighllo, IL . 0 0 10.

F OR SA L E' 0)( ·10 0 "m" 1 10 ' A ....eo T X-61
.mlf...I IO . 8 011'1 Oood e o ndi ! io n. F. KUfl . W'l V TQ
P.O. " 0 " 11 1 . Zion. IL .0009 .

WANT , Sw. n .ee.'IO' i.s. H.ltl'l MP· I O. T. COd·
ifllllon... w86AWC. 1125 Se o ll l v . n.y ROIet. Uk.
porI. ",A 95 1S 1 .

WANTED , T w o 0 ' 11'1. .. 1..... 11 vid eo manilo" in
00 0<1 ......k ino O. d .... J.ff Y Mol . v. ' . 10 01 S pli l
Roel< ROId. C h.III". , C T.

WANT, Mi n i Mille, 0 ' Ju ll in 40 m l r " ev ' . K I ET U
c nl ' ''" K ino. 6 W illOW Cou rt. C , o m w. lI. C T
0 6 ' 16 .
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~~ SWAN ELECTRONICS
ELECTRONICS 305 Airport Road

I~~ A .."",11'. '1or CubIc Co,po,." O" Oceanside. CA 92054

SHIP TO:
AMATEUR

NAME : CALL :

ADDRESS :

C IT Y ; STATE /Z IP :

PLEASE SHIP THE FOLLOWING HIGH QUALITY FIXED ANTENNAS:

UNIT
QTY. MODEL l DESCRIPTION PRICE AMOUNT

TB ·4HA H eav y Duty 4 -e lem en t mu ltiband beam for 10. 15 and $ 189.95
2 0 Meters. 24 f oot boom. Average forward ga in =
9 dB. Front-to-beck ratio - 24-26 dB . W it h s ta n d s
winds u p to 100 M PH . N et Weight 5 4 Ibs.

TB ·3HA Heav y D u t y a -elem ent multiband beam f o r 10, 15 and $ 159.95
20 Meters. 16 f o ot boom. Average fo r w ard gain =
8 dB. F rc nt-to -back ratio - 2 0 -22 dB. Withstands
w i nds up to lOa M PH , Net Weight 44 Ibs.

TB -2A Economica l 2 -element mu lt iband beam for 10 , 15 and $119.95
2 0 Meters. 6 Y.. f oot boom. A verage forward gain =
5 dB. Front-ta -back rat io - 16 -1 8 d B. W ithstands
winds up to 8 0 MP H . Net we ight 18 Ibs.

MB·4 0H Heavy D u t y z -e tem en t b eam f or 40 Meters. 16 foot $ 179.95
boom. Average f orward ga in - 4 d B . F ro n t -t o -b eck
ra tio s 16 -1 8 dB. W i t h stand s w inds up to 100 M PH .
Net W e igh t 40 l b s.

NOT E: A L L SW A N BEA M ANT ENN A S A R E RATED FOR 2 0 0 0 WATTS , a nd r eq ui r e 52 ohm
c o ax ia l feed line.

1040V " GO L D E N SWAN " H eav y D u t y t r ap -ve r t ica l fo r 10, $ 99 .95
15 , 2 0 and 40 Meters . Pat en t ed large H igh -O coils,
prec ision tuned for ma x imum rad iat ion eff ic iency on
each b and . Low $WR across w idth of each band .
W ithstands win d s up t o 100 M PH . 20 0 0 Watt power
rating. 21 foot height. Shipping Weight 19 Ibs.

75 Meter M od if ies " G O L D E N SWAN " trap -vert ical for f ull $ 38 _9 5
Adrl -on K i 5 -band use. Adds 5 feet to an tenna height. Shipping
f or 1040V Weight 6 Ibs.

8 0 ·4 0 Inexpensive trep-ctcc te f o r 40 and 8 0 M e ters . $ 39.95

S U B -T O T A L
ALL PRICES F.O.B. OCEANSIDE, CALIFORNIA.

S A L ES TAX
Antennas will be shipped best way, collect, unless

(Calif . Only)
otherwise specified in writing.

TOTAL

Method o f p aym ent ( Ch ec k one) : D OWN
PA YME NT

0 F u ll amount enclo sed
BALANCE

0 20% depos i t enclosed ; B alance C.O.D. DUE
0 20% down p ay men t enclosed ; Charge balance

to BA N KAMERICARD 1/ Exp. Date

0 2 0% down p ayment enclosed ; Charge balance to MASTERCHARGE

# INTE RBAN K II Exp. D at e

0 10% down payment enclosed ; Charge balance
SIGNATURE : DATE :

to SWAN CREDIT ACCOUNT

'\..
#

~
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WANT , A eopy 0 1 I"'" c.ndl.. C.W. S,". m.
A nd'_ J. 91....". 154 P;c:kMY St.. C_ ... S .c.
n105 .

WA"'T , ...."-1. sm oLA . ;,,_ t ... II.V w. 161 ....
......N •..,..tln_ (:.f.....; S E L L R ;C: Oft Sl.R w . •
II.• • II~ ".1 ...., WA. CVW, .... 2 41.e-t .....
' N.

"'EED' E_ntl lor B..d -. .1 TIIu.U... W.II·
....1.. . 1.0 w.tt·100M....., 10 2U MHZ 200 w'lt·
I MHZ 10 3tMHZ. M_t,. 121~ 1•• 4 .. . 10. l i n..0._ Rd. J...kintOWn PA I to U . •

" OR S A L E, J"'n_ LOW h" " III., n o·n. ~O
o " m ... ' 11 .0 0 . H. A__. ' 3. "'. W."..l c". Co.
1 0 to l .

BAROAt "'S, V.,ioul P. ...I .....1.' ... _ IU"II_"
C••I_ 0 ·100 .011 A.c. 2 112 " .11 .00 PP<'. G.
S.mkohk,. UO I B,_ Dr.• Or l. ndO ..l lUIl_

F OR S A L £ , Jo" Desk KW plCk ·..p only ....
1'.... , .... HSI B KWlr,lIZA. .... nk Mil.... ""
N.pp.-"nN 1'1 ...... In"l . _. I/.. "04 1 .

" OR S A L £ , HTU A. Mini . 51IS'" "'ft<Y Lont
W_ R<;Y••• 1 1" .01 . V.... pidz .....~MIK, nUl·
2 11 ·2IU _

SEl.L, Or. k. 2 B. 2 BQ. 2 ...S I I rI . S XI I . .. \ u • .
Prot U ... MTUN w/AC,:, 1 12 • . "51. 31• .
N wtUE V (2121 U .

S"'ROC N.o1 _1 C_ l iOn T... , ,, An n__,
J _ ...ry 2~ IU~. _ II s.""" . SPKI C...I • •
UI V _ .. f.l v. QSL 10 P. O. Bo. 'U. __
C.I , . N'I . .." .

Co.. , I "'" '-*"'91'" RGS-AU wil li PU U ' nc!
UQ I8ru C....-I.... .. I I ' IKft. _ etco T V Pro
I«lion Unil w it" C AT . H V. Supply. U ' . YfJPPT.
12 121& 41 _1121 .

SELL' Col linl CP. I cry l tll PeCk.. I I U . J im I' ll ....
I.... K'''RZ. ' N10$ .....!'YIY Rd .• MIOI_,,- IL.
IOI U .

" OR S"'LE , H..I" K il D.C. "''''''1 "'_ .... PUA.
A tlO """1" K il rnoto ill mount." .0 0 I.k.. I...",
tlol". LIf'Y. L._ln. KI OXU. U PrOlP«1 51 .• ·
LuG lOw M'" 01016 .

F OR SALE, O R SWAP QST I U 2 III.u ItH
N. lio n.I G """ Ol'l iC. 1" 2 ' 1'1", I ' 1 • . W.nl ""0111
_'. J . Kr ....., . Bo. 24' E. 'I .iU• • 'L

W"'NT , SX I I or SXIOI wil" ....nu. ' . WA2PCL
1 01 -2 1 L."..t l Blvd. R iC"""na H il l. NV 1 1 . 1'

WANTE D , T_I. . ..... "'.... ", ouc "' l o n. ""'dL H.
PI'OUO. W1UD. nU·Jl I" Wnl . TK O..... WA,u".
S ELL, 2 KW Li..... . "'... 1~00l Ii... ,!, tI, ","yl' lCk
I U ' . T ... T ee PMIA QRP ' ... S. S . w8tNSH. I'll.
8 0. I'A llI OC....I•• IN . " 'S .

WANTED ' • • • C~. mK"""l(:.fl fi ll.. lor Colli",
1$Al .1Ce Alto COIh'" JII-8 • • c,l .. II ...
till pr iCes. £.1' n i.... M BM I. n, SOUIl'lS '1-
_ A cL . _ I" Lottll ROCk. Ark . 1211 • •

"D llI S A L E , HWI Il _In HPJ 1 .... u n .. o Mil
II M_ y _ .... 11• . HWl"A ' met. " ...__
I n .• •. EiCO IU A So9N" Tr..,... ,1' ....AI PUu.
110' W"",""'" P." Dr.• Doyt... D H un, .
II RA IL L E DIALS , F .... I'" ttI"'O I" c:olt, ... Or . ...
" ...........1 . na Or.~. TWi'" .nd V "O L 1'1..
knoD. "'0 on ....,.. 0 ..., If.O ' .plIoC. ~ noIl. , ....1·1
'11. PIN.. ttll . moCIet Iype_ u ero PPc1. v..·
non PI... WI EX J . I " . M. nz 5 1 Ulk....... "'1
41 .12 .

W ANTED' Teell .... n...If lor c u-n l Anlln...
COUll... . ClJ-$23 /AR~'. Ant COU_ . ,..
$00 ke. ......,""'n"'l Iin "'L 51 Ho .... WA'AIC £.
R1lI 2. Hope. IN . "., .

W"'NTED, Or MolO-IOO I k ,l . M_I HI or
,. I . PI.....<Iv, Ji .... 1<.. VIIH. 110. H', A..... ...
CUI. G A I I '0' .
FOR S A L E OR TRAOE, H A . ",in l co nd ;lio n. J
liIl.' L WAOG UN. CJ0 3 1 H1 ·U $O .

WANT , F .B . 100 KC c,yoti i e. h tl,.IO, lor $ BEH
tr. nK. ' . ... T..a . or lIuy . L .B. FUll .... W.WB D.
M'1I11 51 .. Bo.' ElldY"; III. I<.V u on .
WANTED, scon """ ..... mon iC eOnlO1i e. lli nll.
H A4 V.. nie' 0 ..1. R.diG New, prior 10 U1J.
R . Me..... I' . 1I0x 4 1f , VorklO... SA S K, Co...a ..
SI N 2We•
W ANTED, H y ·G •• n 14 ... VQ & nu.1 in • • ul....,
conChl.on. _ .1., WIH"'K. I . ... orwooo P A.

WA,., T E D , D ."'. TC-4 .nll IAS R ·1I or ASA U I
TT V . PIN.. ....., II" OCCI .na eonclol .... 10 .... 11. BW K.
B_ U . 0- w n t. SC HU'.

SELL, E,co Hl nH ...;I n ....n ' 1 0 ... .
...- eona, loOft. sever., 1 2 L oncty SW. "'or l l'l
c.nton., OM U If • .

W ANTED, 01_ ..-. ...cr.1l '.ChOIIVHFI ",cn
.. LEAR. NA RC O BEN DIX. etc. WIN NV H. If ..
v ••.., G,_", C CA ' 1'21 .

SWAP, FPM·100 fo, S w. n noc w /ACPS. J ' Ck .
I<.II<.EK , 12 I Slcona S I .• N_ C u "'M , "nCl, PA
110 10 .

MAGAZINES FOR S"'LE , CQIQST /U . SASE I..
liII. wBO IKN. P .O . . .... 4 12. E_...-n. co IOU• .

"OR S Al. E ,Uk. _ .~k N ikon F . lI"dz IIOUCII
Avl o-f\! ik kor l U ....... F 2 • • Um.... F , I .........
(:.fIlL S n • . E I..... Or.toO. 12) S_e- Rll~ i'l _l... NV U' ''.

FOR SALE; 5 1(40 .ee. ...., n o .o o . n_ I2V
DC-10 I20 AC HO wlln I•• ntl fl .. i...en... . n o .00 .
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WANTED ' H... I II Ditlt. 1 T"""""....I • ••na Clock
Tom D orn"-ck. K'MKX{ 25n Coli... R....d.
Dow....1 G . OV" II.. .n ~ .

"'AG"'ZINES WANtED, M.,ero I" I " 1 1 "; J u".
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cr.tt..1 H"'-2. or .... A -4. 5111. conait i... Ind .... 1U
WA'HEU. Rt . 2 . Bo" 2" M__I•• W I $1141.

F OR S A L E , Dr.k. 2C RIC I . .. , 2AC c.li tlf.I..:
2.oCQ _ .I'Q-M ult ipl _ : 2 N8 No;.. BI........11_
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new. $I 0 .00 HNln J " KOPI ""llil I 0·1 I U S .GO
.... ' u sld . E ;C:o STU III,.. m ini . " ' .0 0 . Glrr·
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You . too. can enjoy the same low power DXing success that ha s pleased Geo rge
McGinley. W60GM. president of Swan Electronics . George has worked hundreds of
contacts with a a-wert . home-brew, 4Q-meter transceiver. His MB-40H a ntenna is the
key fac tor a llowing him to reach South America , Japan, th e Atlantic coast. th e south
seas, and Ca nada from his QTH in Southe r n California.

Although W60GM ha s a zest for QRPp, optimum spacing for maximum forward
th e large precision tuned a nd wea ther gain a nd front-to-beck rat io in the CW
proofed high Q loading coils of a MB- or phone portion of the band.
40H will handle 2,000 watts P.E.P. with For yea rs of reli able service in a ny
ease. W hile weighing only 40 pounds, kind of weather from the a rctic to the
this rugged heavy-duty performer is de- tropics . .. whe ther you go QRO or QRPp
sig ned to withstand winds up to 100 ... you can' t buy a bette r 4Q-meter
mph. The a ntenna su rface a rea, exposed beam tha n this outsta nding Swa n anten-
to the wind, is just 2.5 square feet. na. Install a n easy to assemb le MB-40H

MB-40H elements a re 30.25 feet long, a nd co mmunicate with pla ces you've
turning radius is 17. 5 feet. a nd the wind never heard before . See a n authorized
load a t the EtA standa rd of 60 mph is a Swan dealer soon or, if you prefe r , use
mere 80 pounds . With a 15 .75 foot boom this coupon right now-while you' re
length . two wo rking c lements ad just to thinking a bout it.

To Order Direct ,
Mail Coupon

To:

& S IiV'A ItI
~ ELECT RONICS

. ........... .. <- ..._ .. -

305 Airport Road
Oceanside , CA 92054

Telephone:
(714) 757-7525

r~~lem~-----------------I

I Please sh ip a n MB-40H. by motor freight collect. immediately to: I
I Name Amalaur CaU I
I Address Telephone I
I City SIBtB Zip I
I (California re sidents. p lea se a dd sales ta x) I
I 0 $1 79 .95 FuU Pa yment Enclosed . 0 $36 Enclosed. ship C.O.D. I
I 0 $18 Enclosed. cha rge re mainder to my Swan I
L_~ed~ ~~
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oliday
A subsid ia fy of Cubic Corporat ion

"'~~~~~~~~~~

StvAItI
ELECTRONICS

Now is the best timo to invest in 0 truly ALL American made Swan 3008 tr ansce iver . for
yourself or , as a gift to tha t special ham on your Christmas gift list. Besides its well known
popularity. here a re a bakers dozen of value-packed reasons why you should choose a
Cygne t de novo amateur station :

I. 300 wa lls P.E.P. input (200 walls DC on CW ].

2. Selectable USB. LSB. AM and CW operating modes.

3. Selectable to. 15. 20. 40 and 80 meter bands.

4 . Self-contained 1tOY AC power s up ply and CW monito r.

5 . Dia l-se t ca libra tion control and 100 kHz markers .

6. The most na tural sounding voice transmissions - bar none.

7. Excelle nt suppress ion of unwanted cha racte ristics .

6. Adjustable outpu t impeda nce match to antenna .

9. Less than 0.5 microvolt sensitivity for 10 dB S N/N ra tio.

10. Internal speaker with exceptional audio response.

11 . Swan fa ctory warranty and unsurpassed custome r service.

12 . Selected "pa cka ge buys" a t reduced prices for a limited time.

13. Convenient financing with NO MONTHLY PAYMENTS UNTIL NEXT YEAR
when you usc your Swan Revolving Credit Service Plan.

" BEST BUY
PER WAIT"

HOLIDAY
PACKAGE

" SAV.: 567.85"

BUY #2

Swa n 3008 Cygnet de
novo transceiver PLUS
14·A 12V DC conve rte r
PLUS 404 hand-held
microphone PLUS 45
mobile a-band an
tenna . Save $67.85 off
th e regular $679.80 list
value . Total package
price is jus t 5611.95 if
you buy now .

•

HOLIDAY BUY #4
PACKAGE

Swan 3008 Cygnet de novo transceiver
Pl.US 444 desk micropbone PLUS TB-3HA
beam antenna PLUS 1200X linear a mpli
fier - a 1200 watt P.E.P. home sta tion .
S1015 .80 regular list value . now just 80~

per watt a t B 5964.95 sa le pr ice.

i

•

HOIJ IJAY
PACKAGE

" 559 .60 Off"

BUY #1

Swan 3008 Cygnet de novo transceiver
plus 444 desk microphone PLUS TB-3I1 A
hea vy-duty tr-i-band beam antenna for 10.
15 a nd 20 mete rs . Separately . a regula r
$71 5.85 list va lue . This grouping offered
a t a net 5679.95 price .

Sw a n 3(XJB Cvgnet de
nom transceiver PLUS
TD-80 / 40 trap-dipole
a nte nna for 80 a nd 40
met ers . This regu lar
S595.85 list va lue is
vours during thi s spe
cia l seaso n a t a 10w
cost of on ly

S536 .25
comple te .

~

!
~
J
I
!
!
!

!
!
!
!
~
~ Swan 300B Cygnet de novo 5519.95
~ 300B wi th SS-16B filter 5589.95

~ HOLIDAY " f REE
~ PACKAGE BUY #3 ~IICROPHONE"

~

!
I
L~>~~~~~~~~»&»8~~~
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9.95

5.20

$ 89 .95

$

$

$189.95

$ 44 .95

$ 54.95

D1O 'lft d ow n payment enclosed . shi p C.O.D.

ACCESSORIES AVAILABLE
AT REGULAR LIST PRICE:

use S 49.95

Kit . . . . . . . . . . . . . . . . . . . . . . . .

508 External VFO for extra 3008

VX-2 Plug-in VOX unit for 300B .

FP·I Telephone Patch .

S5-16B Super-selective I.F. Filter
Kit . . . . . . . . . . . . . . . . . . . . . . . .

control .

GMTK Mobile Gimbal Mounting

14-A DC Conve r ter for 3008 mobile

0 20% do wn pay,ment enc losed , c harge rema,ndt!'r to Ban kAme n card

OF ull Pay ment Enclosed .

TOTAL AMJ .OF. ORDER $ _ -'__-='.lAMT. ENCLOSED 5 _

enclosed, cha rge rema inder to Manercharge 11 _

enclosed . charge remainder to Swan Account 11

and defer " "t m onth ly pay ment on thiS charge u nti l January 1975 .
•

I
-----~~~~--------~~~--~

tW£~~~~~~~~~'!

ORDER EARLY I
FOR CHRISTMAS ~

DELIVERY ~

SW'AItI
ELECTRONICS

305 Alrpor1 Road

Oceanside. CA 92054
Phone (714) 757 ·7525

Sorry. no substi tu tions/
deletions to specia l pa ck
ages. The reduced prices
shown a re restricted to
combi na tions s ta ted for a
limited time only . This
offe r e xpires December
25. 1974 . Res idents of
California. plea se include
sa les tax whe n order ing
direct from the factory.

You may order through
any participating Swan
dealer or. if you prefe r.
complete and mail the
coupon with your down
payment (certified c heck
or money order) to:

l\fTK Mobile Custom Mounting Kit .

~to8ILER BUY " 160 WAlT MARK II 2000 watt P.E.P. Linear
PACKAGE #5 MON08ANDER" Amplifier $749.95 !
Selec t R 40 or 80 met er pa ckage! Swan MB-40A MBC\V CW Sidetone Monitor fo r
transceiver PLUS 404 hand-held microphone
PLUS 40 meter model 35 mobile antenna . . . Monobander $ 19.95 if
OR . .. SWR n t\.1B-80A transceiver PLUS 404 !iii
microphone PLUS 80 meter model 35 mobile a n- ~

tenna . An up to $407.75 lis t value at only S385.95 •
for your choice of frequency band . ! ....

I~~~~-----------------I..-----------"11 Please sn ip , best way - co llect , the items check to : I
I NAME : AMATEUR C A L L : I

CIT Y : ZIP : _

I
O PACKA GE BU Y '" - $536.25 O PACKA GE BUY ..2 - $611 .95 I

I
O PACKA GE BU Y .. 3 - $679 .95 O PACKA GE BUY '" - $964 .95 I

I D pAC KAGE BUY *5 - ICheck One : O MB-40A Or D M B-80 AI - S385.95 I
I 0 3008 - $519.95 0 3008 with 55·168 - 5589 .95 O GMT K KIt - $5 .20 I
I 0 14 ·A OC Con verter - $49 .9 5 0 5 OB VF O -Sl 89.9 5 O MT K KII - $9 .95 II

o V X-2 VO X - $44 .95 0 FP-1 Ph one Pa tch $54 .9 5 O SS-16 8 K,l - $89 .95

o Mark II Linea r - 5749 .9 5 D M8 c W S,detcme Mon it o r - 51 9 .95 I
I
I
I
I.' exmres ; 0 20 % d own payment I

I
e ll. pues 4 -dlglt Interbank ~----; 0 10%down payment I

I
I
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WHICH ANTENNA WINS THE CONTEST ?
In OP"' CO~l l l tOn . ,n,1 lhou sa nds 0 1 CDmmlH'c,.' 8nd hom.-br~ an1Mn.-, WA lJF G won the Neow Engla nd
c~mPionlhlp with II GOlh.." be.m, by II "'-' 9' " o f 5.982 pomu' WB2JAM 'lYOn Ihe $fI'Cleon.1 .war d tOt the
S""••P'lake co n lH ' In 1969 lind 1970 wi th II Go,~m 4 ,ellrmen t 15 mel~ beam' Hu ndreds 01 u",oloc,ted Iftl ' -
mon,", hom gril,efu l hMns .... OUr pl'oof thai Gotham 1.n~S g,...e you the ~I (jft.gn. lind ,he bn' m..I" ,als
FOf9t' IOUr tow pr lCft . rely o n 1M rnoln o' open, co m pel' I Conl" U Asa yourwlf Why do Gol ham . n te n nal w In )

4 EL 10 S28 .
7 EL 10' $ 42.
4 EL 6 $ 28 .
8 EL 6 · $ 38.

12 EL 2· $ 3 5.
·20 Bo om

2 EL 20 $29.
3 EL 20 ' $ 35 .
4 EL 20· $4 2 .
2 EL 15 $2 5 .
3 EL 15 $29 .
4 EL 15 ' $ 35 .
5 E L 15' $ 38 .

ALL-BAND VERTICALS

"SASE for FREE literature an d beam an d
quad gain formulas.

" HOW TO ORDER: Send money order
(bank. store o r Uoited S tates) in full. We
ship immediately by best way. charges col
lect , o r see you r d ea ler: '

A POWERFUL ANTENNA
Can help you serve m ankind; extend
t he hand of friendship to the whole
world; render help in emergencies
and further th e cause of peace.

Effective low-angle, o mn idirectional rad ia
ti on , easy asse mbly and o pe ration . No guy
wires needed. O ccupies little s pace , Can be
insta lled a t gro und leve l, exceotiona lly rug
ged , broad-band ed, low ini tia l co st. No main
tenance . p roven an d test ed design. G ua ra n
teed Gotham quality at low Gotham prices.

V40 vert ical for 4 0 , 20, IS, 10 ,
6 mete rs S22 .95

V80 vert ical for 80 , 75 , 40, 20. I S,
10 6 met e rs $24.95

VI 60verticai for 160, 80, 7 5 ,40 , 20 ,
15,10,6 meters $26 .9 5

BEAMST he fi rll mor ning I put up my J e le
menl Gotham beam (20 fO 1 worked

Y04CT. ON 5LW, SP9
ADQ . a n d 4 U I I T U
THAT AN T E N NA __4'::
WORKS! WN4DYN Com 
pare the performance, val 
ue, and price of the follow
ina beams and you will see
that Ihis offer is unprece
dented in rad io history!
Each beam is brand new ; full size ( 36' of tubing
for ~ach 20 meter clement. (or instance) ; eb
solutely complete inc lud ing a boom and all ha rd 
ware: U\eS a sina1c 52 or 72 ohm co a xial feed
line ; the SWR is I : I ; easily handles 5 KW ; Yo'
and I" alumnium alloy tubi ng is employed for
maximum strength and low wind loading; all
beams are adjustable to any frequency in the
band .

A POWERFUL ANTENNA
Can help you serve mankind; extend
the hand of friendship to the whole
world ; render h elp in emergencies
and furth er th e cause of peace.

QUADS Worktd 42 countries in two ....eeh with
m y G ot nam Q u.d . ntJ only 75 .....US . . .

Wl CUBICAL QUA D AN
TENNAS - these two clemenl
beams have a ' fu ll wnclenllh
driven clement and a ref lector:
(he aain is equal 10 that o f a
three clement beam and Jhe di
rect ivity appea rs 10 us to be ex -
ceptional! ALL METAt (e xcept \
(he insulators) - absolute ly no
bamboo. Complete with boom,
aluminum alloy s pread ers;
sturdy , universal -type beam
mount : uses single 52 ohm couial feed ; no sl ub~

or match ina dev ices needed ; full instruct ion for the
s i rnp~ one- ma n assemb ly and insla llalion a re m
c1uded ; Ih is is a fool-proof be am that always works
wuh except ional results. The cubical quad is Ihe
anlenna used by the OX champs. and it wilt do a
wonder ful job for you!

10115120 CU BICAL QUAD SPECIFICATIONS
Shippina Weiaht : 28 Ibs. Ne t Weiahl : 2.f ltK.
Dimensions: Aboul 16' square
Power Ral inl : S KW.
O peration Mode : All
SW R: LOS : I al resonance
Gai n : 8.1 db. over isotro pic
F / 8 Rlill io : A minimu m o f 17 li t'! . F/ 8
BOOm : 10 ' ione x P;.. " 0 0 : III gauge steel ; double
pia led ; gold color
Rum Mounl : Square a luminum alloy plate Inccr
poral ina four Sleet U-boh assemblies . Will casil )'
\upperl 100 Ibs. Universal polar izat ion.

Radiating Elements : Steel wire. tempered and
plated• .06.. .. diameter ,

X Frameworks: Each fra me work co nsists o f two
12' sections o f I " 00 a lumi num 'h i-strength' ( Re
vete ) lubing. with te lcscopina l\ " lubina and sha ri
sect ion o f dowel. Plated hose clamps l i~hlen down
o n telescoping sections.

Radialor Te rm ina ls : Cincb-Ionev two-termina l
fin in gs

Feedf ine (net fur nished l : ~2 ohm coa aiat cab le

Now check thest sta rt ling prices > note
t hat they are much lower t han even the
bamboo-type :
10-1 5-20 CU BICA L QU AD..... .. ... .... ... .. .• 45
10-1 5 CUBICA L Q UAD $40
15-20 CU BICAL QUAD $4 2
TWENTY MET E R CUBICA L QUAD $35
F IFTE EN MET ER CU BICA L QUAD $34
TEN METER CUBICAL QUAD $33
(all use single coax feedlin e)

A POWERFUL ANTENNA
Can help you serve mankind; extend
th e hand of friendship to the whole
world ; render h elp in emergencies
and further the c ause of peace.

GOTHAM
2051 Northwest 2nd Ave.,
Miami, Fla. 33127 Dept. CQ,
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When you're sea rching for a mea ningful gift for that specia l person this Christmas. you
want the best va lue you ca n get. Decide on a ham rig that is powerful. reliable . durable
... end still economica l . .. and you've chosen a gift th at' s sure to please.

Here's how to be certa in you ge t your money's worth when selecting an amateur
tra nsce iver:

• Insist on the brand name known for quality AND which has the best reputa
tion for outstanding customer service.

• Be sure th e unit has Single-Sideband. AM and CW functions on all 5 major
ham bands .

• Insure natural voice cha racter istics with an audio response AND bandpass
that is essentially net from 300 to 3000 Hertz.

• Look for 8 final a mplifier us ing 8950 tubes designed to handle RF power.
• Determine the "Cost-Pe r-Watt". Divide the to tal cost of the system by the

P.E.P . Input Wattage to find your best buy.
• Use your Swan Revolving Credit for easy to handle deferred payments.

Consider these " Best Buy" examples from Swan F1ectromcs:

700cx Champion Transceiver - 300B Cygnet de novoTransceiver -
Provides 700 Watts P.E.P. Input Tot all y port able with internal
without a n accessory a mplifier. power supply and speaker. Add a
Added to an existi ng A.C. power 1200X Cygnet Amplifie r for 1200
supply, it costs less tha n 66~ per Watts P.E.P. Input. Tota l cost is
watt! Order ear ly. this is a fast just 68~ per watt!
moving item. You ca n' t beat it.

Whether you're upgrading your own sta tion or you w ant to please that special bam
oper ator on your Christmas gift list ... see Queen City Electronics .. . your Au thorized

Swan Dealer.

i YOUR BEST HOLIDAY BUY
IS AT QUEEN CITY ELECTRONICS

Octobe r, 19 74 • CO • 77
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.,; SEND FOR NEW CATALOGi--------_......

GREGORY ELECTRONICS CORP.
The FM Used Equipment People,

249 Route 46, Saddle Brook, N. J . 07662
Phone: (201) 489-9000

GENERAL ELECTRIC
T.P.L.

SOLID STATE
TWO-WAY RADIOS

,
,
,
,

(Specify frequency range)
FEI RE 52, JA1, 2, or 3 series,
25·50 MHz, 12 volts, 35 walts,
front or rear mount, fU lly solid
state receive, 3 tubes in trans
mitter, fully narrow band, com
plete with accessories

$178

FE/RE 53, JA6 series, 150-174
MHz, 12 volts, 35 watts, front
or rear mount, fully sol id state
receive. 4 tubes in transmitter, 5198
fu lly narrow band , comp lete
with accessories

(specify frequency range)
FEI RE 72, JA1, 2, or 3 series,
25-50 MHz, 12 vol ts, 100 walts,
front or rear mount, fully solid
state recei ve, 4 tubes in trans
mit ter, fully narrow band, com
plete with accessories

$288

FE/RE 73, JA6 series, 150-174
MHz, 12 vol ts, 80 watts, front
or rear mount, fUlly solid state
receive, 3 tubes in transmitter, $ 298
f ull y narro w b and , co m p lete
with accessories

$128 00

CMCT30, 150-170 MHz., 12 volt,
30 watts, transistorized power
supply, fully narrow band, com-
plete with accessories .

$9800

R.C.A.
CMFT50, 25-54 MHz., 12 volt,
50 watts, transistorized power
supply, partially transistorized
receiver, fully narrow band with
accessories .

$58 00

MOTOROLA
T51G or T51GGV, 40
50 MHz., 6 or 12 volt,
50 watt s . vibrator
power supply, fully
narrow band. less ac
cessories ... .... ..... ......

• ••r:_ ..
.,~

~

- ' FMTRU41V, 150-170 MHz., 61
12 volt, 10 watts, vi brator pow
er supply, front mount, trans

$4800 mit narrow band, receive wide
band, wi th accessories .

$88 00

D43GGV·3100, 150
170 MHz.. 6/12 volt,
30 watts , v ibrator
power supply , front
mount with " p ri vat e
lin e " ( l e ss reeds),
fully narrOW band ,
with accessories .

T53GGD, 150-170 MHz., 6 /1 2
volt, 50 watts, dynamotor power
supply, transmit narrow band ,
rec eive wide band, less acces-
sories '..

October, 1974 • CO • 79



512 Broadway NY, NY 10012

ELECTRONICS

_... - -

- ---- ... -- - ---

Routon 16 cents /ft.

-

-

---- -

----- -~--

- -- -

HF Gear from Barry

NPC POWER SUPPLIES
115 VAC in p ut . 12 VDC 4 a mps out . $29.95
Sa m e as above but regulated ._. $47.95
Model 108R - 115 VACI13.6 VDC Bamps cont .
It 2 amps. su rgelreg. ....... .......... ... ... ........•.. $69.95

Clegg FM-27B, 146-148 Me cove ra ge without
buying a crys tal. Fu lly s ynth es ized 25 w.
out .. _. ~.... _ "., , _ $479 .9 5

S hipp ing prepaid on a ll FM·27B·s
031 Powe r Supply for FM27B _.._ $89.9 5

CONSTANT VOLTAGE TRANSFORM ER. Input 11 5
VAC @ 60 Hz output. 24 Volts @ 15 amps regu
la ted (p lus or minus 1% ) requrres 6 mfd , 660
VAC capacitor add $4.95 $60 value $14.95 ea.
Mallory UHF Inductuner, cove rs 5Q·2 50Mc $9 .9 5 ea

SWR Bridge less mete r by Automatic Elec t riC .
To 800 Mcs, see July '74 CQ pg. 43. TNC
connectors , $90 va lue .. $1 0 .9 5

Sa me With N con nec tors . $ 14.9 5

S wan Cygnet 260, Good but need wa fe r s wit ch
fo r DC operation $250 .00
Famous Tnton·1I by Ten-Tee . Fully solid·sta te, 200
wa lt transceiver. 5 bands • full break In on
CW 1669.00
Ten·Tee 262 AC Power SupplVWith VO X $ 129 00
A·392/UA R reeen/er 500 kc to 31.99
Mc, digital readout sim il ar reeelver to R·J9Q. 24 volts
de at 3 amps. as is _ $150.00
tested & o pera t ional $ 195.00
lab alignt!d & tested __ $240.00
R.3a9 / URR 15 to 1500 kc. Ma n u a l or motol
tuned with di gi ta l readou t . VerV good $395.00
Servo Corp . R·5200 Rece ive r 50 to 2 50 Mc con.
t inuous CWo FM. AM . ad justable se lec t ivi ty, l i S
volt AC $ 150.00
Hunter 2(X)Q C Linear Amplifier. Ex. Cnd. $495.00
HQ·170 • Ha m marlu nd 170 6· 160 m e te r With!
clock : .E xc : $1 75.00
Sabal5 2T 1().80m solid sta te preamp. High qualI t v,
no tuning. works with receiver or transceiver $102.50
Nve IE.F. Johnsonl kw low pass filter. 52 o hms $ 19.50
Nye heavv duty transmiwnQkev 11 14·322·0011$9.95
Nve deluxe telegraph key 1114-322·003) $9.95
N ve Match Ba ll . 275 watt w /re lay _ $139.50
Nve Match Bo x, kw w /re lav $239.50
Yaesu FTD X-560 Exc. $395.00
B&W 850A _ __.. •.... ..............S66.75
B&W 852 , $66.75
B&W 3 74 Dummv Load $175.00
Delu.e Hea d sets , exc ellent for h am radiO or audio
visua l la bs : 600 ohms, vIRyl c ushioned: $9 .99

With volume control ....... ........ .......... $ 11.99
Collins 152·J 1 Phone Pa tc h, good. removed f rom
eq u Ip. with detailed schematic $ 24 .9 5

CASH PAID ... FAST! Fo r you r unused TUBES,
Sem iconducto rs , RECE IVERS. VAr;. VARIABLES,
Test Equipment , ETC. Write o r ca ll Nowl Barry,
W2 NLI. We Bu y! We ship all ove r the World .
Thousands of Una dvertised s pecia ls . F.O.B . point
of sh ipment . Add sufficient funds for shipping.
E. cess refunded .
o Send for Green Sheet # 23. Send 50 C' postage
& handling.

Tube H..dquarters . Dive n lfied Stock. H.avy
InventDry Df Eimac tubes . chim neys, sockets,
etc. 572-8 .$19.95

$99.95
sens . 2

$69.95
...... ... 129 .95

Rotator
$149.95

kit ..,.

DEPT. C10

212 -WA-5-7000
TELEX 12-7670

BARRY

C.D. Ham II
New Improved

write o r call tor introd uctory oHe,
8 conductor cable for H A M II 01 TR-44

VHF Engineering
HT Kit 2 watts out, 4 c ha n nel HT·144 ..
RX·144C 2 meter eecewer kit , .3 J.l. V
wa tt a ud io _..~ ...
TX·I44

... ...

$489.00

IC-230 by Inoue
Completely synthesized with phase loc ked
loop . Single Knob Control , Sinart compa ct
s tyling .

From Drake
Drake T·4XC $ 580.00
TR-22C Tra nsceiver $229.95
Drake AA·IO Am p lifie r for TR·22 · ·· .. ···· .. $49.9 5
Drake AC·I O Pwr. Sup. for TR·22, M · IO o r TRn

$44.00
DC·4 Just Arrived Write
RV4·C Write
Drake C-4 Station Console $395.00
Drak e Wattmeters W-4 11.8 . 54 mH zl $62.00

WV·4 120 · 200 mHz ) $74 .00
Dra ke TR-72, 2-meter FM t ra nsceiver, 23 ch a n·
nels, 1 o r 10 watts ou tpu t , 13 .8 vo lts $320 .00
Drake TR-4C Transce iver new, $599.95
Drake AC·4 Power Su p ply $ 120 .00
Dra ke 2 NT Trans m itte r $ 125.00

Basen DGA·2M high gain (6db ) 2m colinear $29.95
CushCraft " · 14 7·4 $ 14 .50
CushCraft A-147· 11 ...................•............ ...... $23 .95
CushC,.tt A1 47·22 $68.50
Hustler 4 BTV Vertical Antenna _ $ 56.9 5
HyGa in lev 10-80 m . vert ical ···················· $33.00
HyGa.n 18 AVT/WB, la-80m trap ver tical $97.00
HyGain BN·86 Balun $1 5.95
Newtronics CGT·144 5.2 dB ga in . Trunk lid
mou nt $ 39.9 5
Gold Line S ingle Po le , 5 pos ition coa . ia l switch ,
wall bracket or panel mo u nt , 1 KW AM $ 17.9 5
RG 8 C.ble from Times Wire, finest qUllli t v 25 centsJft .

BARRY has Antennas

Bird

VENUS
S5-2. SLOW SCAN MONITOR $349.00

SS-2K Slow Scan Monitor L Kit $269.00

c i , FAST SCAN/SLOW SCAN
CAMERA & CONVERTER · $469.00

We are o fficia l Distributors for Bird Model 43
Watt m ete rs . In stock $ 100 .00
2·30 MHz Slugs $35.00
Most VHF Slugs ..,., . , $32.00
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Vi sit your dealer for detail s
or write for our new catalog.
All Yaesu products warranted
by the selling dealer. Complete
alter -warranty service available
in Paramount. Calif.

• Total coverage capabi lity: 160 thru 2 meters + 12 major S.W. bands.·
• Direct frequency readout to 100Hz.
• Provision for all -mode reception : SSB, CW, AM, RTTY & FM.· ·
• Reliable. plug-in. modular circuitry .
• Compatible tran sceive operatio n wit h 101 series.
• Six and two-meter converters and crystals optional. *. Fillers and FM detector optional.

YAISU

V
7625 E. Rosecrans Avenue, Unit #29 Paramount, Californ ia 90723 (21 3) 633-4007

There's nothing amateur
about our radios.

FR·'01 Dig ital

SOLlD·STATE
RECEIVER

Deluxe " 101 Series': . .The ultimate base station combination.
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For years . the industry-wide standa rd
warranty for power g rid lubes has been

1,000 hou rs.

Th is warranty is a direct res ul t of re liab ili ty
tha t has been built into every ElMAC p roduct lor
the past 40 years . Our 3.000 hour warra nty s ta nd s
a s proof.

For deta ils about wh ich lube types a re covered
by the new warranty, conta ct EIMAC . Division 0 1
Varian. 301 Industrial Way. San C a rlos , Cali fornia
94070. O r any of the more than 30 VarianlEIMAC
Electron Device Group Sales 011ices throughout
the world .

f o r years . the opera ting lifetimes 01 EIMAe
lubes have exceeded this warra n ty - reduc ing
d own -time and boosting on -the-ai r lime in
thousand s 01 transmitte rs . So. EIMAe oile rs a new
warranty policy lor 81% 01all standard power g rid
lubes: 3.000 hours!l year. wit h prora ted adjustment
from 300 to 3.000 hours . Fa ilure during the firs t 300
hours res ults in com ple te replacement .

II AO
PfO'ides i,

,ear after ~-and DOW
as,ooOhour

warrant,.

•

mvrsion
varian
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