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$64.95

$49.95

$18.95

$74.95

$119.95

$74.95

$99.00

TOTAL $1936.70

NEW Free 1969 Heathkit Catalog
Now w ith ove r 300 kits d escribed for ste reo I hi· Ii ,
co lo r TV, e lec t ro nic organs, amateur rad io, marine,
educational. CO. home & hobby. Mall cou po n or
write Heath Co.. Benton Harbor. Michigan 49022.

rH-;;;:;;-~~;;';;;';v:-';:-p";:12:7- ~
Benton Harbor. Michigan 49022
In Canada, Daystrom Ltd.

o Enclosed is $ plus shipping.

Please send model (s)...,...,--,::--,- _
o Please send FREE Heathkit Catalog.
o Please send Credit Application.
Name _

Address' _

City State':--:--:...,.. Zip,....,.,..,...,=
Prices & specificat ions subject to change without notice. AM~206

The Hp-13 - mobile power supply for the 58· ' 01 & 5B· l 10A.
All sotld -state construction. 7 Ibs.

The HP-23A - fixed power supplVfor the 58-1 01 & 5 B- l1 OA.
Overload and short circuit protection. 19 Ibs.

The $8·600 - 8 ohm fixed station speaker to match all S8 and
HW-Series gea r. 6 Ibs.

The $0·610 - Signal Monitor for transmitted & received AM.
CWoSSB & RTTY signals, 160 -6M. 14 Ibs.

The SB·620 - "Scenalvzer' for monitoring band activity up to
500 kHz each side and bench testing transmitters. 15 Ibs.

The SB~630 - Station Console with 24 hr. digital clock. SWR
meter, resettable timer, etc. 10 lbs.

The SO·640 - External LMO for the 5 8 · 101. The 640/101
combi nation will operate in five different modes. 9 lbs.

The 50·101 - world's finest 80~1 0 M tra nsceiver. 180 watts $370 00
PEP sse input. 170 watts CWo 23 Ibs. •

The S8·301 - world', finest AM. CW.SSB & RTTY receiver. $260 DO
80~10 M + 16 MHz WWV coverage. 0.3 uV sensitivity. 25 Ibs. ' .

The SB·401 - world's finest 80 ·10 M transmitter. 180 watts $28500
PEP sse input, 170 watts CWo 361bs. •

The SB·200 - world's greatest 80 -1 0 M linear value. 1200 $ 2 2 0 DO
watts PEP sse input. 1 kw on CWo41 lbs. •

The S8·110A - ' he best 6 M rig enywhere.IBO watts PEP$ 2 9 9 DO
sse input. 150 watts CWo23 Ibs. •

A b it im p rac tica l to install in one place perhaps, but
s o is spending nearly $2000 on new equipment a nd not
getting the maximum amount of operating versatility
and performance. For the price of a few pieces of
gear from most others. you can buy every piece of
S8-Series gear Heath makes, plus both mobile a nd
f ixed power supplies, Many hams don't have $2000
handy though, and that's why Heathkit sells each of
these pieces separately. We believe that you should still
be able to get a stack of gear w ithout spending a pile
of money. For performance. versatility and t o p dollar
value, the others just don't stack up.

STACK THESE UP
AGAINST THE OTHERS.

This Complete Heathkit 5 B-Series
80 thru 6M Mobile And Fixed Rig

Costs Only $1936.70
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On the transmitt ing end is a h ybrid tube-tra nsistor
circu it with a 25-)0 ....au inpu t a nd a hea lthy 8· 10
watt s A M o ut pu t. M odulat io n is a utoma tically lim­
ited to less tha n 100 % . A fron t-pa nel selecto r switch
chooses a ny o f fo ur crystal frequencies o r a n ex te rna l
VFO (the Hea thk it HG- IOB a t $39.95* is ideal). Tunc
up is quick and easy.

T he HW-17A goes together in abou t 20 hours with
ci rcu it board construction & mea sures a slim 14 VH .... W
x 6 1Ai .... H x 8V2.... D with everyth ing in place. Ceramic
PTT mike included. Start having one rig in two dif­
fcrcnt places .. . order your HW-1 7A no w.

Kit HW.17A. 18 Ibs $129.95*

Heathkit HW-17A
a fixed 2-meter rig ready to run mobile when you are

o utput. The 3-positio n front-panel switch has a " Spot"
position for finding transmi t freq uency. a Receive/
T ra nsm it position and a Ba ttery-Sa ver posit ion that
cuts current drain way dow" during those long periods
o f mo bile monitoring. A space-saving 3 x 5" speaker
is built in .

ouldn't it be nice to have a 2-melcr base sta tion
a t ins talled in the ca r in seconds when you wan ted

go mobile ? T he HW-1 7A is yo ur piece of gea r,
M . Has a built-in 117 VAC supply fo r fixed usc.

nd o nce yo u' ve installed the opt iona l HWA-1 7- 1
la bile Po wer Supply in yo ur ca r, you're ready to
n mo bile. Just sna p the HW· I7A into the gimba l
ount supplied . tigh ten the two thum bscrews, plug

I the a ntenna and power plug ... a nd fire it up.
ere's the rest o f the sto ry on the 2-mete r fixed rig
a t goes mobile in seco nds ... the HW-1 7A .
he Heathki t IIW· I7A is reall y a sepa ra te receiver &
a nsmi tter on one chassis (only the power supply
td a udio outpu t/ modulato r arc common). Covers
3.2 to 148.2 MH z . . . ideal for MAR S & C A P ops.

he so lid-sta te d ual conversat io n superhe t receiver
ith a prebuilt, prea ligned F ET tuner has 100 k Hz
fi bration. A N L, sq uelch a nd 1 uV sensi t ivity . Sclcc­
ity is 27 k Hz fu 6 d B do wn. A fro nt -pa nel meter

onitors received signal strength a nd relat ive power

HWA-17-1 Solid-State Mobile Power Supply
If yo u're going to be running mo bile with your new HW-1 7A. yo u'll need this com­
pa ct. rel ia ble solid -sta te power supply. Suppl ies a ll necessa ry o pera ting voltages a nd
uses a "C" core transformer for efficient o pera tion . Extra large heat sinks give cool
o pera tion with a 50 % d uty cycle. Built -in ci rcui t breaker protect ion for your 12 vo lt
mo b il e battery so urce too . All cables and connectors for mo bile install at ion a rc in­
cluded . M easures only 3 }V W. x 7 ~A6'" L. x 2% .... H. for easy insta llatio n a lmost any­
where in the ca r.
Kit HWA-17·1 . Solid-State mobile power suppl y for neg . gnd . systems only. Sibs.. $24.95*

II Schlumberger subsidiary

FREE 1969 CATALOG _:-;-:-;- • pl us sh ipping.

escribes these a nd o ve r 300 othe r
eat hkits. Save up t o 50% by build­

ng t he m yourself. Use coupon and
end for your FREE copy I

- - - - - - - - - --.ple...K••',p;;;';.'I.------ ------
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First class
•Dr tourist .••

Swan gets you there
loud and clear.

THE SWAN SODC

5 BAND - 520 WATT TRANSCEIVER
SSB·AM·CW HOME STATION - MOBILE ­
PORTABLE
You're really operating 'First Class' with our sooe.
It combines all the features you require to have
a complete SSB-AM-CW transceiver with perform­
ance, quali ty, and retiabilily second to none.
The P.E- P. input raling is conservatively rated .11
520 walls, but actually, wIth the pair 01 6lQ6 blast
rated tetrcdes in the Imal amplifier stage, peak
input eueeds 570 watts betore flat -lopping , With
Ihis kind 01 power, 5·9 signal reports from the tar
corners of the wor ld are commonplace. Audio Qual·
ity of the 500c is de'lnitely superior 10 most other
transceivers on the market today, This is due 10
the high lrequency crystallathce lilter used in the
500C that is made espteially lor us by c·r Nel·
works. This filter provides esceuent channe l sepa·
fl tion, combined WIth the smooth, natural voice
quahty lor which tne Swan 500c is so well known.
V~lvd smooth dual ratio tuning is achieved WIth our
custom mach ined planetary driv~ , mach in~ too l~d

to ~Ilr emely close t ol~rances _ Rdin~m~nls of the
Swan VfO hav~ r~su lted in super ior m~chan jca l

and th~rma l stabili ty lind more precise dial calibra­
tion for the CW opeu tor. th~ 500C includes a
built-in s id~ ton e monItor. and by installing the
SWAN VOX accessory. you will also !\ave break in
CWoperl tion.
The Swan 500C is II delult tran$Ce i'l~r with proven
r~liabil .ty Ind performanc~ , yet is priced substan­
tially less than comp~t it lv~ geaf . S~~ it at your
Swan dealer soon $520
MATCHING AC POWER SUPPLY
Model 117XC .$ 105
12 VOLT DC POWER SUPPLY
Model 14-117 $ 130

OCEANSIDE. CALIFORNIA .

THE SWAN 7?;'1// JUJl
5 BANDS-260 WATT SSB TRANSCEIVER WITH
BUILT IN AC·DC SUPPLV AND LOUDSPEAKER
It's a comple te radio station in I lightweight, easy,
lo·carry PIC kag~. that even includes the micro.
phone, and yet costs on ly $395. Just connect a
power source and an antenna, and you're on the
air. Plenty 01 pow~ r to work the world with a
strong , clear signal on phone or CW, and wilh
excellent recewer sensilivity second to none.
The Swan Cygn~t has been an instan t success since
w~ hrst i n lroduc~d it in February_ hp~r i ~ nced

hams hnd it ideal lor laking along on buslness trips
or vacations Since it can be op~ r a l ~d from II molel
room. bolt. car. or prICliCIIlly IInywhere. Newly
licensed hams lind that the Cygnet provides II
eemctete amateur radio stalion at a minimum
Inveslment.
II yoo're on~ 01 teose PfICt iCIII peop l~ who knows
that Ih~ b«k 01 Ihe lI irplane gels there the S<1me
hme lIS the Iront .. , you, 100. will like our SWlln
Cnnet.
See it. and try it II I yoor Swan dealer soon.

$435

SMI'AIV
ELECT R O N ICS

For b.".r idells
in IIma teu r radio ,

A subsid iary 01 Cubic Corporation

2 • co • July, 1969 See page 110 for New Reader Servic
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Hafstrom Technical Products' heavy duty
BTl LK-2000 linear amplifiers complements extra
class design with compact modern circuitry
built around an Eimac 3-1 OOOl high-mu power
triode, The amplifier achieves full 2 kW PEP
SSB input and 1 kW input on CW, AM and RTTY,

Hafstrom chose the rugged 3-1OOOl zero-bias
triode because it offers a conservative 1000 watt
anode dissipation rating and provides up to
20 times power gain at moderate plate potential.
This tube, widely used in commercial FM and HF

broadcasting, is ideal for
heavy duty around-the-
clock operation in
cathode-driven grounded-
grid service, eliminating
any need for bulky and
expensive screen and
bias supplies.

For more informati on on the 3-1 OOOl and other
Eimac tubes for advanced transmitters, write

Manager, Amateur Services, Eimac divisio
Division of Var ian, 301 Industrial varia

Way, San Carlos, Calif. 94070,
or contact your nearest

Varian/Eimac distributo

Extra
class

design
starts
here.



ZERO
BIAS

T HE May ARRL board meeting was evi­
dently a most productive and creative gather­
ing as indicated by " League Lines" in June
QST. The range of actions voted upon by the
directors is most impressive, and seems to
suggest a change of approach by the board,
possibly as a result of constituent pressure.
But regardless of "why" it all happened . it
did, and bodes much good for the future of
amateur radio.

Among the actions taken were several in
the area of licensing and regulations. The
FCC will be petitioned by ARRL to expand
Technici an privileges to cover the entire 2­
meter band, as well as a 200 kc segment of 10
meters. It will be rcquested- again-that the
exclusive c.w. segment on 2-meters be shifted
to the low edge of the band, and newcomers
will once again be allowed to hold Novice and
Tech tickets simultancously if the board has
its way.

CQ stro ngly supports all of these proposals.
They indicate a new conciousness of the
needs and desires of the newer amateur, and
a greater interest in attracting more young­
sters to the hobby. High lighting this latter
point are two prospective League projects
aimed directly at the teenager: I-A new
ARRL publication for the 12- 16 age group
. . . (unfortunately of unspecified content),
and 2-A program to make amateur rad io a
part of high school cirriculums.

While all these "good intensions" could
asily fa ll prey to Headquarters "bureau­
racy," they do offer hope for a further re­
aissance in League thinking. We heartily
ommend the D irectors for their construe­
ive action.

Enter the Lunar Age
Some time this summer American astro­

auts will open a small door on a frail sp idery
spacecraft , step out on its "front porch" and

ee page 110 for New Reader Service

view live and at pointblank range-the Moon.
The combined efforts of thousands of engi­
neering firms and tens of thousands of crafts­
men will have finally succeeded in meeting
John Kennedy's 1961 challenge to place an
American astronaut on the moon before the
end of the decade. CQ is proud, as indeed we
all should be , of the role played by so many
of our fellow amateurs in this staggering
achievement. Amateur industry sources put
at nearly 10,000 the number of amateurs
whose jobs involve them in the aero-space
industry and who are therefore entitled to
puff out their chests with a little extra pride
at being once agai n in the front rank of scien­
tifi c development. We salute you .

Apollo Frequencies
V.h .f .'ers and any other amateurs fortun ate

enough to possess suitable receiving equ ip.
ment may be able to tune in on history by
receiving communications directl y from the
Apollo I I moon probe. Detailed in formation
on the nature of signals from the Apollo
Comma nd Module (CM) and the Lunar
Module (LM) were given in art icles in CQ
for March and June 1969. Below are the
frequencies most likely to be of value to
amateurs:
296.8 AM Voice, data, C M to LM, & EVA ~

259.7 AM Voice, data, C~I to LM.
243.0 A M Recovery beacon .
10.006 SSB Voice. Backup recovery link .

XEl BT Appointed Mexican Consul
It is with great pleasure that we report the

appoint ment of Antonio Cruz Uribe, X E 1­
BT/ PBN as Consul of Mexico in the Green
Bay, W isco nsin area. Tony has been a great
friend of American amateurs for many years,
and has been instrumental in assisting hun­
of American ham visitors to Mexico to obtain
permission to opera te their equipment from
Mexico, although a bi-Iateral agreement docs
not exist between the two ne ighbors.

Tony's appointment reinforces his ability
to assist in the improvement of US-~lcxlcan

relations. and any US amateur contemplating
a vacation "south of the borde r" is urged to
contact him at 90 I Howard Street. Green
Bay. Wisconsin 54303.

73, Dick. K2MGA

"EVA - Extra Vehicular Activity (astronauts
walking on Moon's surface).

July,1969 • CO • 5



Edit or, CQ:

In the days when incentive licensing had yet t
become a fail accompli, its more rabid opponent.
rai sed anguished cries, day in and day out. to the
effec t that it would be the ruination of amateu
radio in the Uni ted States. The average amateur
they asse rted. had neither the ability 10 pa ss th
examinat ions for the higher class amateur licen
ses nor the time to pursue the arduous studio
necessary for success in them. Thus, they con
tended, the great bulk of amateurs would
permanent ly and irretrievably deprived of th
enjoyment of choice frequencies which wouk
then become the exclusive domain of a hand fu
of "professionals:" electronics engineers, holder.
o f fi rst class co mmercial telegraph certificates
etc.

Now that teenagers still in high school. ant
"senio r citizens" of 70 years and over- to sa.
nothing of large numbers of the o rdina ry. 0

garde n vari et y of amateurs in between - arc joy
ously passing the extra class exam inat ion ant
pinning those att ractive licenses to the wall s 0
their shac ks; and now that the number of holder
of the extra class whic h just prior to incentiv
licensi ng was around 5,000 has already doublet
and should reach 13,000 (more than the lola
amateur population of Canada!) duri ng the cur
rent yea r, the force of their original argurncnta
tion has singularly diminished.

For all that . the hostili ty of the die-hard or
ponents of the new regulations remains unabatec
For them . incentive licensing is an invention 0

the devil and deserves to be treat ed as sue
Therefore. instead of putting forth the modes
effor t required to obta in their own higher clns
license (and in the process making better radi
amateu rs of themselves by improving thei
knowled ge and skills in thi s fie ld) they conti nu
to devote their time and energies to the ultima I
aim of aboli shing incentive licensing. To this ern
they eagerly seize upon a ny othe r argument. n
matter how absurd. against the new order 0
thi ngs.

Thus it is that K4I1F, DX Editor of CQ. ha
"in the interest of interna tio na l good will" pef
tioned the FCC to reduce by 50 percent the c.w
segments of the l-t and 17 mc ba nds to be re
served for extra class license holders, whi le :.
the sa me time suggesting th at they be red uce
eventually by 80 per cent. (CQ, March 1969
These are known as "salami tactics:" a slice ;.
a time.

~ f y own observations have led me to co nclud
that so far from inflicting " a most severe blow
on internat ional good will, the new regulatic
have immeasurably improved it, insofar as inter
national relations are affected by the operatic
of United States radio amateurs.

No radio amateur anywhere in the world,

Ince ntive

Se e page 11 0 for New Reade r Servic

OUR READERS SAyl

MALDEN
MASSACHUSETTS

MAIN OFFICE AND FACTORY

NO . 25000 SERIES
HIGH Q MINIATURE

VARIABLE AIR CAPACITORS
High 0 at h ig h fr eq u tH'tc ies. Roton and
Staton pre cision ma ch in ed from e .."
trud.d soli d b rass. Ter mina l in tegra l

port o f Stolar block . Shaft on integral
po rt o f Ro tor. Sere ..... • dr iver slo t ad just­

me nt o r V," e"'end e d sha ft fo r knob.
O n ly 6 p a rh to a co mp le ' e Copaci to r.

Stoc k size~ IS. 2S & 3S mmfd. ' ing le or
d uo l units.

JAMES MI LLEN
MFG. CO., INC.



ID-STATE PROJECTS FOR THE SHACK

eter and 2 meter Pre-Amps

Here are two ideal VHF projects­

pre-amps to "soup up"
older receivers and help dig
for the tough ones almost down
to noise level. Both take ad­
vantage of the outstanding
performance of RCA MOS/FET
units - metal oxide semicon­
ductor field effect transistors . . .
high gain, low noise, improved

sensi tivity.
Full details are available in
the November and December
1968 " Ham Tips". Write RCA
Electronic Components,
Commercial Engineering
Section 6·15M, Harrison, N. J.
07029 for copies.
All RCA devices listed are avail ­
able from your RCA Industrial
Solid-State Distr ibutor.

Gate MOS/FET 2M Pre-Amp
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C3
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AC-500 power supply available. Great t h ings are
happ en ing at NRCI.

AMATEUR NET PRICE: $425.00

think, need be reminded of the state of affairs at
the low end of the 14 me band-which remains
by far the most popular band and the one most
used for international contacts-prior to the entry
into force of the new regulations. That whole
portion of the band was cluttered up, day and
night, by inexperienced American operators
sending slow, interminable "CQDX's". And
should, perchance, the signal from a rare country
appear, there, certain would-be American DX'ers,
showing an utter lack of courtesy and using
their "Store boughten" kilowatts and beams to
clobber all opposition, would inevi tably show up
to break into establi shed QSO's or resort to such
obnoxious "tail-ending" as to assure themselves a
contact by brute force.

Since the 14000-14025 kc segment has been
reserved to extra class holders in the United
States, the improvement in the qu ality of c.w.
operation in thi s band has been no less than
amazi ng. On any evening, one can monitor
14000-14025 kc and find there not only good.
snappy American-American and American-for­
eign exchanges, carried on courteously and in
accordance with the best operating pract ices.
but also find "rag-chews" in which an amateur
abroad can broach a technical subject with the
quasi-certainty that his U.S. co rrespondent will
at least know what he is talking about! And it
has been months since I have heard an American
call CQ DX in this segment.

This improvement has not been lost on the
foreign amateur. As a result, the image of the
American radio amateur, not onl y as a com­
petent technician a nd top-flight radio operator
but also as a gentlema n. has been enhanced . And
the en joyment of operations by foreign amateurs,
not only in contacts with other foreigners oper­
ating in this portion of the band with Americans
as well. has been greatly increased. It is difficult
to see how one can honestly contend. as does
K411F. that the new band arra ngements brought
about by incentive licensing constitute "a most
severe blow" to internat ional good will when
they have received , insofar as I have been able
to determine, the unanimous approval of ama­
teurs elsewhere in the world.

As an American amateur who has lived abroad
for many. many years and who during that time
has been- and still is-in close personal contact
with European amateurs not only by on-the-air
contac ts but through active participation in radio
clubs, hamfests and the like, I will perhaps be
forgiven if I deem my opinion on this subject
quite as valid as that of K4I1F. In a ny event, my
observation thereo n shall also be brought to the
attention of the FCC.

Rupert A. Lloyd, Jr. F5SF/ W3LR
Argeles-sur-Mer, France

from
NRCI

o_..

i G

.-

500-Watt
5-Bander

You ca n't buy a more potent package than the
new NRCI NCX·500 transceiver. This versatile
5·ba nder is packed with the performance extras
that give you the sharpest si gnal on the band.
pl us an enviable colle ction of QSL's. Check it out!

• 500-Watt PEP input on SSB, g rid-b lock keying
on CW and compa ti ble AM operation .

• Receive vernie r, w ith t un ing range g reate r
t han -+- 3 kHz.

• Rugged heavy-duty 6 LQ6's.

• Crysta l -controlled pre-m ixing w ith s ingle VFO
for effective frequenc y st abi lit y . pl us identical
cal i bration rat e on al l bands.

• C ry st a l latt ice fil t er f o r hig h sideba nd suppres­
sion on transmit. and rejecti on o f a djacent­
channel QRM on recei ve . •. J'luS sol id -sta te
b al anced m odulat o r for "set -an -t o rget " carrie r
suppression .

• U niversal m obil e m ount i ncluded.

For comple te c e t a.rs and s pecII,ca tions. write;

MY/,: NATIONAL RADIO COMPANY, INC.
NRCI 3 7 Wnhington St .• Melrose. Mal" . 02176

Telephone : (6 17) 662 ·7700 TWX; 61 7·665·5032

lnle rn a t 'ond l M a ,~el,"p' t h rough:
Ad. Aunem• • 'nc o8 5 Broad Street . New Yor~ . New York

© 1969. National Radio Com pany. I nc.

De Extra is suprised that some th inking peo­
pic still espouse this argument. While there are
not now 13,000 amateur extra class license
holders, the most recent Callbook shows 8,00
out of a total of 280,000 U.S. hams have ob·

[Continued on page 98J
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III

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

C;ly' Stat e z ;p, _

A ddress _

ELECTRO·VOICE. INC ., Dept . 792G
618 Cecil Street. Buchanan, Mlcmgan 49107

O Send me complete mformanon on Electro·Volce
microphones for amateur radio.

Name _

he Air Force, the Navy, the Astronauts,
he FAA, most major airline
olice and fire departme s,
nd hams everywhere who've

mproved their 2-way communicatio s
ith noise-canceling microphones
nd handsets from Electro-Voice.

Why do they choose E-V?
is the company that pioneere ~

he noise-canceling principle. '"
lectro-Voice set the highest
tandards of reliabi lity, year af

To stop no ise right at the s
ut a dependable Electro-Vel
oise-canceling microphone
day. It can be the start of
quiet revolution I



"

Traffic Freq,*
c.w. plume
3590 3970
7040 72S0

14040 14280

It Speaks
for Itself

It takes a ham to recognize a rea lly great
piece of ham gear .

The wel l-k nown di stributors list ed below
have a lready ordered mo re SIGNAL/ONE
equipm ent than we originally scheduled
for production th is year.

( . . . and we're revisi ng productio n plans.)

Announcements
I

Farragut State Pk., Ida . I
Amateur radio and shortwave listening will II

he prominently fea tured at the National Jam­
boree of the Boy Scouts of America July 16
th rough July 22, 1969. The site is Farragut Sta te
Park. Idaho (home of K7GS in 1965 and K7WSJ
in 1967) and the call this year is KF7BSA. Prob­
able hours of operation, beginning about July
14, are 1600 to 0500 G~IT .

KF7BSA QSO Frcq.
r .u-, phone
3590 3940
7050 7240

14090 14290
211 40 21360
28190 28990

• Jmporlanl: No messages will be handled by
KF7BSA; instead, amateurs in eastern Wash­
ington and the " Panhandle" of Idaho have volun
leered to act as a message center for the
Jamboree.

Se e pag e 110 fo r New Reader Servi

[C Ol/IiI/lied on page 98]

Idaho Fa lls , Ida .

The 37th Annual WIM U Hamfest wi ll
held at Mack's Inn, Idaho, 23 miles south (
w est Yellowstone, Montana. It will take pia
the weekend of August 1-3.

Edmonton , Alberta

Hamfest '69 wi ll be held the weekend of Au
ust 1·3 at the Edmonton Inn. Kingsway & I I
Stree t, Edmonton. Early registra tion for you O~
could mean a HW 12 Heath transceiver and f
the XYL an opportu nity to be the recipient of
mink stole in the shade of her choice.

Technical sessions will be held, one of whic
will fea ture Z. H. Krupski on "The Canadia
Communications Satellite System."

For more information write Hamfest '69, P.C
Box 2692, Postal Station A. Edmonto n J.
Alberta, Canada.

Oak Ridge , Tenn .

The Oak Ridge Radio Operator's Club wil
sponsor the 20th Annual Crossville Harnfcst a
the Cumberland Mountain State Park July 26-27
For inform ation, write the Oak Ridge Radic
Operator's Club, Inc., 1'.0 . Box 291 , Oak Ridge
Tenn. 37830.

McKeesport, Pa .

The Two Rivers Amateur Radio Club wil
hold its fi fth annua l Hamfest on Sunday, July 27
1969. This event will be held at the Balkan Hote
SO l Coulter Road , McKeesport. Pa. Hams f ror
the Tri-State area are expected to atte nd .

slgna/jone

OR SEE OUR EXH IB IT AT
- Salt Lake City (Rocky Mtn. D iv 'n Conv. )

- Taco ma (Washington State Hamfesd

• Amarillo (West Gulf D iv 'n Conv.)

- Lo uisville (Kenvent ion )

" I t Speaks for Itsel f "

_ A MA TEUR ELECTRONIC SUPPL Y
4828 West Fond Ou Lac A venue
Milwaukee, Wisconsin 53216

- A MA TEU R·WHOL ESA L E ELECTRONICS
28 0 A ragan A ve., Coral Gables, F la. 33134

- A M RA O SUPPL Y. INC.
3425 Balb oa St., San Francisco, Calif. 94121
1025 Harrison s i., Oakland, Calif. 94607

- DA K O TA SUPPL Y COMPA N Y
P.O. Box 5 7, 8th & Walnut Streets
Yankton, South Dakota 57078

- DOUGLA S ELECTRONICS
1118 South Staples
Corpus Christi, Texas 78404

- EL ECTRON I C DISTRIBUTORS. INC.
1960 Peck St.• Musk egon. M ich. 49441

_ HA M RADIO CENTER
8342 Olive Boulevard
S t. Louis. Missouri 63132

_ HA RR ISON RADIO STORES
8 Barclay St.• New York , N. Y. 10007
139·20 H ilJsideA ve., Jamaica. L./., N. Y. 11418
Rt. 110 at Sm ith S treet,
Farm ingdale, L. /.• New York 11735

_ HEN R Y RADIO STORES
11240 W. Olympic, Los A ngeles, Calif. 90064
931 N. Euclid, A naheim, California 92801
Butler, Missouri 64730

- STEL LA R INDUSTRIES
10 Graham Road West, Ithaca, N. Y. 1485n

10 • CO • Ju ly, 1969
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Dept. 1818

The Mosley name is your guarantee: Mosl ey builds quality
antennas and stands behind them. Write factory

direct for complete spec ifications and performance data,
incl uding VSWR curves and gain f igures.

....Ie,,_
4610 N. J...INDBERGH BLVD., BRIDGETON MO. 63042

As the latest addit ion to the world-famous Mosl ey Trap­
Master line of amateur antennas , the Class ic 36 offers:
frequentl y-imi tat ed, never-improved-upon Mosley Trap-

Master Trap s; automatic bandswi tc hing by means of
exclusively des igned, high-impedance parallel res onant
Trap Circui ts; weather-tes ted Trap-Mas ter cons truction.

Satisfi ed TA-36 owners can convert their beams to the
Classic 36 with the new TA36/CL36 Conversion Kit.

With 'Patent Approved' Classic Feed System"
You've been hearing about the Classic Feed System and

its phenomenal success in three-element configur­
at ions. Now-in response to repeated requests-this

revolutionary new matching system, Balanced Capac itive
Match ing, has been incorporated into the or igi nal si x­

element confi gurat ion of DX-proven TA-36 to create the
new Classic 36. Th i s tri-band beam, rated for maximum

legal power on10.15, and 20 meters, features the Classi c
coax-fed bal anced e lement for more eff ic ient beam per­

formance, increased bandwidth, and maximum gai n.

a t. No . 34 19872

ee page 110 for New Reader Service July, 1969 • CO • 11
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Feenix, Ariz.
Deer H on. Ed:

H okendoke Hackensake!! Your Hon. Rag
a re su rely cawsing me a lot o f trubble. In
fac kly- I so mad I wou ld cancelling m y sub­
sc ripshun , o nly can' t a n acct. not ha ving o ne.
I even thin king of subscribing just so I can
cancelling. only not ha ving much bux rite
now.

One reason I r iting is to keeping a ny other
of your Ho n. Reeders from ha vin g self-same
problem I having. It a ll starting when you
running that a rtickle in the M a rch issue of
Hon. Seck-You about a mini transmitter
hunt. Some guy telling how he mak ing reel
t in y rig and putt ing il in a pickle. He certa inly
getti ng me in a pic kle , I tell ing you .

I reel excited when I reeding how to ma k­
ing tin y rig. o n acct. I want to making o ne and
fooling everybuddy in loca l amchoor club
next meeting. So I scra mbling like furies fo r
next cupple weeks. buying parts a nd trying
out seve ra l vershuns o f little rig. A re finely
gelling a reel slicky one worki ng o n bread­
board . Next a re having to deside what to
putting it in .

Arc thinking about pic kle. but not needing
tha t m uch room . After lo tsa thought. are
ge lli ng nice large walnut, CUlli ng it a part
carc fooly, tak ing o ut a ll insides. a nd putting
mini rig in it.

I adding one extra thing. Getting tin j
mercury switch to turni ng it o ff and on. a nt
putting tha t inside a lso. Tha t way. whe
walnut arc rite side lip, xmitte r a re o n. an
when wrong side up. xmitte r a re off a nd bat
tery not being used up. G lewing hole wa lnu
back together when everythi ng are inside
Ree l sl icky!!

Hon. Brot her Itchi out o n side porch. s
I taking m ini rig out and showing it to him
Even demonstrating with port able transisto
radio how it working- I having rig tuned t
broadcast band. We talking a bit a bout it

'" ,~ _•. .j

ONLY $26.95 LIST

KOREeT·A·LINE
MODEl 50·150

Ca pacity 300·500 Watts
Sil e 5 1h" ltJ". 2 IA"

Weia:ht Jibs .
Other Models up to

1500 Watts

• Dependable o peration
• Rugged Ei mac 3. 1OOOZ
• Instant Tra nsmit. ALC
• fast Band Switching
• Easy Load and Tune
• Real Signa l Impact

BTl LK-2000 . . . Fo'
maximum leg a l amateu r
inp ut ••• S5B, CW, RTTY.
P,I,. . . .. 57 9 5 00

BTl LK-2000HO .. .
for heavy duty app liea ·
flons such as MARS, high
power RTTY and 558.
P,I,. . . .. 5B9 5 00

an AMAnUR DI VISION

GET MORE OUTPUT
from your HAM or CB RIG!
with "KORECT-A-L1NE" by Terado

A.C. LINE MONITOR-REGULATOR
COMPENSATES FOR LOW OR CHANGING LINE
VOLTAGE WHICH MAY BE REDUCING YOUR
TRANSCEIVER OUTPUT.

• Positive Action, Six­
Posi tion Switch for
Fi nger Tip Contro l

• Accurate . Easy-to­
Read , Edge View
Meter

• Will Increase ll 7V
AC Line Voltage to
l40V If Needed

• Wi ll Decrease 1I 7V
AC Line Voltage to
80V for Test
Purposes

• Easy, Plug-in lnsta t­
lat ion. Convenient
Mounting Bracket

for Mo re Informat ion, Writ e

Hafstrom Technical Products
4616 Santa Fe , San Diego, Ca. 92109

12 • CO • July,1 969



The
world's best
Ham Antenna

'.

The Hy-Gain OX Long John high frequency beam is far and away the best
amateur beam in the world .

It comes in 5 models from 10 to 40 meters. (See specs.) The OX
Long Johns are optimum spaced parasitic arrays that are designed to
deliver the maximum theoretical electrical performance and greatest
mechanical st rength and durability attainable on the amateur bands.

You won 't find another like this the world over. That's because Long
Johns are buil t like the commercial antennas Hy-Gain makes.

So, each is built to a very rig id commercial specif ication, using only
the finest aluminum and stainless steel.

And. every Long Joh n comes with Hy-Gain 's exclusive Beta Match
and a super-power balun to make su re you get the top elec trical energy
transfer wi th minimum SWR.

When you really start gett ing serious about DXing , you 'll be ready
for the Long John. Because with one, you 'll have the whole world at
your hands.

*The DI long John 'rom HV-GalD
SPECIFICATIONS Madel 2048 Madel 4D3B Mo ~ el 2058 M.~ell0 &B Madel 15SB

4-Elemut 3·Elemut S-Elemut Ulemut 5-E1eRlu t
20 Meter 40 Meter 20 Meier 10 Meter 15 Meter

ELECTRICAL
ForwardGain 1O.33db 9.45db 13.45db 14.5db 13.4 5db
Front·lo·Back Ratio (Average) 13db 15db 18db l1db 10db
Front-to-Side Ratio (Average) 40db 35db 40db 30db 30db
MaximumPower (RF) 5KW 5KW 5 KW 5KW 5KW
VSWR(at resonance) 1.2:1 Max. 1.2:1 Max. 1.2:1 Max. 1.2:l Max 1.2:1Max.
Feedpcint Impedance 50Ohms 50 Ohms 50 Ohms 50 Ohms 50 Ohms
Halt-Power BeamWidth(EPlane) 53 59 48 41 47.5
Halt-Power Beam Width(HPlane) 71 79.5 64 54 60
frequency Range(MetaCycleS) 14 to 14.35 7to7.3 14 to14.35 18.0 to19.7 11.0 to11.150
Approx. Bandwidthat escnance (2:1SWR) 325 KC 115KC 370KC 600 KC 600 KC
Polarization Horil. Horiz. Horiz. Honz. Horiz.
MECHANICAL 18 H.
Longest Element 38 H. 73.5 H. 38 It. I lh in. 14'8"
Element Diameter (Largest) 1V:! in. 2¥2 in. I Ih in. 31H. l lh in.
BoomLength 31 ft. 46H. 46H. 314 in. 31 'W-
BoomDiameter (Largest) 41h in. 4 in. 4 in. 17.6 H. 3lh in.
Turning Radius 14.1 H. 41.1H. 19.7 H. 115 MPH 10.3 H.
MaximumWindSurvival (Noice) 115 MPH 115MPH 115MPH 1141bs. 115 MPH
Windl oad(lOO MPH) 3601b,. 710 Ibs. 5551b' . 5.6 1741b,.
Total Wind Surface Area(Squarefeet) 11.8 13.6 18.1 151 1bs. 6.9
Net Weight (Assembled) 116 1bs. 1501bs. 1851bs. 6 151 1b, .
Total Number 01Elements 4 3 5 1671b, . 5
ShippingWeight 160 1bs. 3001b,. 150Ibs. 7.8cu. It. 1671bs.
Shipping Volume (PackagedBCPl 8.9cu. ft . 11.9 cu. H. 12.5cu. ft. 1 7.8 cu. ft.
Shipping Cartons 3 4 3 1

for retommended ro tators andSllllportingstncnses. see Hy-GamTechnlulData Rl!IlortsonModel RP75ro talingsteel pOleand Model R·3501rotators.

HY-GAIN ELECTRONICS CORPORATION· P, O. Bo x B68-2 • Li ncoln . Nebraska

See page 110 for New Rl~,der Service July, 1969 • CO • 13
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Get a maximim structural strength with low
weight, using our " Tridettc" arms.

GEM·QUAD FIBRE - GLASS
ANTENNA FOR 10.15, and 20 METE RS.

then , it being a nice afternoon, Itchi sug­
gesting we take a ride to Joe's Triple-Dip
Hunky Dory Ice Creem and Used Magazine
Parlor for a soda. So, we taking off, having
big old soda, and coming back about an hour
later.

I going to side porch to getting mini rig
and- Han. Ed .-it gone!! No walnut! Radio
still there, but no walnut mini rig!! Itchi
coming to help me look. Looking on fl oor,
under pile of magazines, in fackly we looking
all over the porch . No min i walnut rig. We
hath kinda stumped until we sec a gopher
running around corner of house. Itchi and I
hath getting same idea at sa me time. Some
gopher thief arc tak ing off with my walnut
mini rig, thinking it just planc old walnut!

Itchi and I taking off after him, but gopher
see us chasing him and diving into his ho le
in the ground. Somewhere down there is my
mini rig! I qu ick-like getting transistor radio
to listening over hole. Not heering any signal.
Of course ly, not knowing if mini rig are rite
side up and on or wrong side up and off.

Meanwhile Itchi are gett ing two shovels.
We digging and cussing and cussing and dig.
ging. After severa l false sta rts we finding the
way the hole goes . Down we dig .. . down . . .
down. Soon hole getting bigger and we com­
ing to hollow place in ground.

Han . Ed., you not buleevi ng it ! There arc
hundreds and hundreds of walnuts in th at
hole. Must be at least eleventeen hundred
walnuts there. That crazy gopher are nut
hoarder. I trying out radio, but not getting
any signal. Of coursely, walnut with mini rig
in not having to being rite side up and on-it
could be wrong side up and off .

Itchi and I are spending next cupple hours
hauling out walnuts into bushel baskets. Now
all I have to do is take each walnut and turn
it one way up, and listen on radio, then other
side up and listen on radio. When finding
walnut with mini rig in, I should heering
signal.

Or, Itchi and I could cracking all walnuts
and findin g mini rig tha t way. And maybe,
just maybe, my mini rig not there at all. In
that case we having nice big hole in ground
which I can using for foundation for new
heem.

So, Han. Ed., pu tting notice in your Han.
Mag. that if anybuddys bildi ng mini rig­
don't put it in any walnut she ll. Espeshyoually
if havi ng gophers around- or anyone else
that are nu t-happy. Respectively yours,

Hashafisti Scratchi

$77.73Two Elements
Extra Elements $45.00 ea.

Price is F.O.B. Winnipeg.
INCLUOES U.S. Customs Duty.

v

Attention Hams USA, Canada and Mexico: Yes,
we mean just what we say-at last a QSl bueau
to handle QSls for QSOs within your owncountry.
Attention Hams outside USA. Canada and Mexico
(and SWls anywhere): Please send us your QSls
for delivery anywhere-same rates as listed above.
Attention Radio C1ubs: Here is a way to increase
attendance at your club meetings. On appl ica­
tion we will send QSLs received for your memo
bers to you for distribution at meetings. Also
special plan at reduced cost for outgoing QSls
from clubs available. Send for details.

To handle all your QSls, whether for next door,
the next state, the next country or anywhere!
No specia l membership fees, coupons, or ru les;
Just:
3/ each for QSls for USA, Canada or Mexico.
4/ each for QSls for any other place in the world.
Just bundle them up (please arrange alpha­
betically) and mail to:

WORLD QSL BUREAU
5200 Panama Avenue

Richmond, Calif. 94804, U.S.A.

NEW OSL BUREAU

Enjoy up to 8 db forward gain on DX. with a
25 db back to front ratio and excellent side
discrimination.

KIT COMPLETE WITH
• SPIDE R
• ARMS
• WI RE
• BALUN KIT
• BOOM WHERE NEEDED

\VI ~ ~~" I{ OF \I A ~ITOIJA DFS I(;!'
INS"IIT! 'T F AWA RD OF FX CF IIFNCF
Buy two elements now - a third and fo urth
may be added later with little effort.

----------..

.. AVAILABLE NOW FROM

~~L..:-.".-,----
ilOBurnett Avenue, Winnipeg 16, Manitoba, Canada.

14 • CO • July, 19 69 See page 110 for N ew Reader Service



DON'T FORGET, DEAR,
WE'VE GOT A DATE

>--:::~~ FOR THE MOVIES
WITH JIM AND
HELEN TONIGHT

AW, HONEY,
I 'M BUSHED.

THAT LOUSY JOB
OF MINE•••

ASE, DEAR. BESIDES,
E DON'T GET OUT
THAT OFTEN •• ,

OH,
ALRIGHT

SAY, JIM AND HELEN HAVE
A NICE PLACE HERE.

WONDER WHERE HE GETS
THE MONEY?

OH,JIM
IS IN

ELECTRONICS
NOW

L ~

(plel$e print)

Cllfl4ol-

July, 1969 • CO • 15

NaT W ITH CIE.
THEY TEACH YOU

~-r--THE EASY WAY. ALSO
HELP GET YOU A GOODJOB!

BUT DONT I NEED
COLLEGE •• •7

City, State, Zip _

o Veterans & Servicemen: check here for G.I. Bill information
Accredited MemberNational Home Study Council CQ -.45

Address, _

r- - - - - - - ------- - - ----- - - - - - - - - - - - - - - - - - - - -,
Q

C I E Cleveland Institute of Electronics
1776 E . 17 t h S t .. C le v e la n d . Ohio 4 4114

Please send me 2 FREE books describing opportunities in
Electronics and how to prepare for them.

EASIER THAN YOU MIGHT
THINK. WITH CIE

TRAINING, I LEARNED
EVERYTHING I NEEDED

RIGHT AT HOM E• • •
IN MY SPARE TIME !

page 110 for New Reader Service

WABOUTYOU? WANTA
rr JOB IN ELECTRONICS,

• GET FULL FACTS IN CIE'S
EE 8001<5. SEND COUPON

NOW!
---,

OU SEEM
HTY HAPPY

CTRONICS,
M. LEVEL

ME-HOW'D
BREAK IN ?



BY DON C. MILLER,* W9NTP

Part I

A New Frontier of Amateur Communication

In recent years, a well known company ha
used the system design obta ined from th
original MacDonald article' to transmit th
first "live" pictures of an astronaut recover,
Space probes have been forced to usc a sim
lar system of picture transmission, allho ug
not in real time. because of th e small ante
nas and limited power sources availabl
aboa rd the space crafts. The pictures se
back from the moon and Mars in recent tim
testify to the quality obtainable with slo
scan techniques. The transmission of weath
pictures, from Nimbus and other spacecraft
is the most recent example of the usc of slo
scan techniques in the space program.

One of the most practical applica tions
slow scan television has been recentl y demo
strated by the transmission of pictu res b
tween amateur radio operators in the Unit
States and McMurdo Sound, Antarctic
Military officials have been pleased by t
tremendous boost in morale given to perso
nel at this remote location . As other gover
mcnts approve of slow scan television tran
missions by their amateurs, far-reachi
improvements in international good will cou
result. Only time will tell. Now let's look
the technical aspects of slow scan televisio

·Waldron, Indiana 461 82.
'MacDonald, C., "First Amateur Transatlantic
Transmission," QST. March 1960. p. 75.

W ITHthe advent of new communica tions
mediums such as synchronous satellites and
possible moon TV relay links, an aspect of
picture transmission not often thought of is
being investigated by a serious group of radio
amateurs. Almost ten yea rs ago a young en­
gineering student at the University of Ken­
tucky, Copthorne MacDonald, WA~NLQ,

dreamed of sending pictures around the world
by means of rad io. A system of picture
transmission, requiring only normal voice
bandwidths, was conducted mainly with
surplus equipment. With a special authoriza­
tion by the FCC, tests were conducted from
the Un ited States to England.' It should be
pointed out that th is was several yea rs before
transcontinental satelli te transmission of TV
signals.

The last two years have been the most pro­
ductive because the general public has begun
to see the value of good qu ality slow scan
pictures. Transatl antic cables have been used
for picture transmission on several occasions.

S . te p D.C. Amp Sync Vic)eo 12 - 2.3 kC
Mo.,r ""thw'tlrolQr

r'cR'0
• • ;0V ! 931 Photo-

'" Lo_\ /,> ~l"pl ltr Po" Foller

"• •I \ Ob,. c t t o MI \
~"'""tt' d To Tfoleptlone, Tro~·

mo tter 0' teee eec

Fig. l -Block diagram of an opaque slow scon
fly ing spot scanner.

16 • CO • July,1 9 69

Bandwidth
The prime requirement of slow scan tel

vision is the need to fit the base bandwidth
the video into the bandwidth of a voice co
munication channel. Since amplitude mod
lation requi res at least 6 kc, th is bandwid
was chosen as th e maximum available. In t

' MacDonald, C., "Narrow Band Image Tra
mission System," QST. Part I Aug., p, 11, P
II Sept., 1958, p. 3I.

See page 11 0 for New Reader Servi



Fig. 2-Block diag ra m of a slow sca n TV Monitor.

lines, 8 second vertical frame time gives a
horizontal line frequency of 15 c.p.s, A one­
to-one fo rmat therefore gives the basic video
bandwidth to be:

120"2 X 15 c.p.s. = 900 c.p.s.

Since the video information is very near
d.c. in frequency, some means had to be pro­
vided to give amplification and linear phase
shift to these signals. Consequently, for the
early transatlantic tesls, a simple amplitude
modulated subcarrier was placed in the mid­
d le of the available bandwidth. The sub­
carrier was modulated with the 900 c.p.s,
video so that the effective bandwidth was

Fig. 3-A picture of W9CNW, se nt fro m W9­
NTP to VK3AHR, 10,000 miles, on 20 mete ..

with a 2.5 kc ba ndwidth.

~ lim ite,., 1 v" ..
I VU:l IO""""", Am,

~T""hO", '
Rod ,o Rec el. ,r.
Ot' Topi Recorder S1~ 0. , . Full- we...

cr""llnofor Detlctor

Sync 1 kC lo.-
Am, Pol' F,I,.,.

1
Sync 15 c",

Oetlc tor /1.III1.It.

r I C RT

Vert ical Hor,zontQ l
S. , ep S_ u p

It, c_p.

.---t. -t, 1

Resolution
The transmitted picture is reasonably
all on these tubes (5-9 inches) and the spot

ze of the beam is the principal limiting
ctor in reso lution. The standard for hori­
ntal resolution was derived from viewer
sting. The public is not very critical of
solution and these tests showed that 120
es would provide satisfactory images simi-

r to home TV viewing.

Frequencies
Using the basic standards, 120 horizontal

Scanning and Aspect Ratio
Other technical specifications that needed

onsideration were the aspect ratio and the
irection of the 8 second scan . A one-to-one
ormat was chosen to get the largest picture
n the small picture tubes. The direction of
an was finally chosen to go from top to

ottom rather than left to right or bo ttom to
I' because of the desire to transmit printed
aterial. Scanning from top to bottom gave
e view needed to read printed words and

nes.

Indicator
Of great importance in any TV system is

the indicator. Facsimile systems are similar to
slow scan television but usually require sen­
sitized paper or other recording media to
produce a recognizable picture. Amateur
experimenters have used P7 phosphor radar
tubes since large quantities of these tubes
were available as surplus from World War II.
These tubes were tested for storage time and
it was fou nd that such tubes could store
images for 8 seconds and longer with reason­
able brightness. A frame time of 8 seconds
was therefore chosen, based on video band­
width and viewer acceptance. It should be
pointed out that other experimenters have
decreased the frame time from that of 8
seconds when the transmitted picture was to
be sent over a high fidelity telephone line or
udio tape recorder. This is desireable and
rovides a brighter non-decaying picture.
Too fast a vertical scan rate gives flicker.

he present 8 second frame time provides
'fascination" not "flicker" to the viewer.

final system the full 6 kc bandwidth was
utilized but it was used to transmit both sound
and picture over the same channel sirnul­
taneously. T he video standard chosen for the
slow scan system was that the video base
bandwidth should not exceed 3 kc,
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SWEEP R ATES:
Horizontal 15 c.p.s. (60 c.p.s.!l)
Vertical 1/8 c.p.s.

make the system what it is today.
The standards fo r countries with 60 cycle

power mains are summarized in Table I.

WIDTH: .l .O to 2.5 kc

Table I-Standards used for slow scan TV.

R EQUIRED TRANSMISSION B AND

Cameras
The simplest of all cameras is a flying spot

scanner. Perhaps this type of camera is the I
most useful since slow scan television has a
non-moving format . Later two other types of
real time cameras that pe rmit transmission of
images in near real time will be described.
The flying spot camera' block diagram is
shown in fig. I.

This simple camera is capable of repro­
ducing slow scan pictures from opaque ob­
jects with excellent resolution. A raster is
created on the cathode ray tube (c.r. t.) and is
projected on the object or picture to be tele­
vised. The 931 photo multiplier tube senses
the light reflect ions and converts them to a
0-900 c.p.s. signal. The d.c. amplifier pro­
vides a video signal fo r mixing with the sync
signal from the sweep generator. This com­
bined amplitude-varying signal is then used
to control a multivibrator from its normal
1500 c.p.s. "black" frequency.

Sync signals will drive this multivib rator to
1200 c.p.s. and white signa ls will d rive it to
2300 c.p.s. Since the multivibrator is a squa re
wave generator it is necessary to ad d a low
pass fi lter to reduce the bandwidth to less
than 3 kc. It should be pointed out again tha
the slow scan signal has its total information
in the frequency variation of the generate
signal. Noise added by amplification or b
interference can be greatly reduced by th
use of limiters at the receiver. It is for thi
reason that slow scan television has used a
f.m. subearrier since 19593. The tests of th
a.m. subearrier system had far less immunit
to interference.

.... . 120ScANNING LINES:

A SPECT RATIO: .1 / 1

Sync 1200 c.p.s,
Black 1500 c.p.s.
White 2300 c.p.s.

ScA DIRECTION:
Horizontal Left to right
Vertical Top to bottom

SYNC P ULSE D URATION:
Horizontal .5 milliseconds
Vertical 30 milliseconds

SUBCARRIER FREQUENCIES:

approximately 2 kc. When transmitted the d .
bandwidth was approximately twice that. In
no case did the bandwidth exceed that used
for normal voice transmission. These tests
showed the need, however, to provide better
noise rejection. It was for this reason that the
subcarrier was changed to an f.m. subcarrier,"
Since the deviation was limited the f.m. sub­
carrier d id not consume much more of the
available video bandwidth than did the a.m,
case.

The specifications discussed above were
derived theoretically and field tested for psy­
chological and practical considerations. Hun­
dreds of viewers have modified original
specifi cations and suggested improvements to

3MacDonald, C., "SCFM-An Improved System
for Slow Scan Image Transmission," QST, Feb.
1961, p, 32.

START

END

Fig. 4-Cross scanned TV roster.
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Slow Scan Reception
Before describing live vidicon cameras. i

is appropriate to examine the receiving, de
tection and display system of slow scan tele
vision. Figure 2 shows a block diagram of
typical monitor.' . 6

As mentioned before, the actual pictur
and TV information is modulated on an f.
subcarrier. Upon reception by the appropriat

fHuUon, L., UA Slow Scan Picture Converter,
73, Oct. 1967.
' MacDonald, C., "Compact Slow Scan AV Mo
itor,' QST, March 1969, p . 45.
6Cohen, T., "Economical Slow Scan Monitor,
73, July 1967.

See page 110 for New Reader Servic
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Fig. 5-Slow scan monitor image displayed from
the sampling of a fast scan image. (60 cycle

frame rote. )

T his vidicon is expensive and can cost up
to five times the cost of an ordinary fast scan
vidicon. The second disadvantage is the in­
ability to focus quickly. In the adjustment of
the camera, 8 seconds must pass before cor­
rections can be made. Focusing can consume
hours if an initial setup is being made or a
tu be or yoke replacement is made. The best
way to focus the slow scan camera is to paint
a white vertical line on a black background
and focus for sharpest rise time on the wave­
form displayed on an ordinary osci lloscope.

On the electronic market arc many varie­
ties of fast sca n closed circuit TV cameras.
Experimenters began to think about the pos­
sibility of using these cameras in a slow scan
mode. If the adva ntage of fast scan focus,
target adjustment, etc., could be carried over
into the slow scan mode, one of the disad­
vantages of the slow scan camera could be
overcome.

The ordinary closed circuit fast scan cam­
era ($200 variety) has a crystal controlled
horizontal time base (15,750 c.p.s.) and a ver­
tical time base of 60 c.p.s. which is synch­
ronized with the 60 cycle mains. The fields arc
randomly interlaced.

If it is assu med that the picture being tele­
vised is stationary for 8 seconds, it is possible
to sample a few resolution elements from each
fast scan field and put them together to pro­
duce one slow scan frame over the 8 second
period.

In order to understand exactly how the
system works consider the raster shown in
fig. 4.

A sample is taken at the upper left corner
of the raster. Samples are continuously taken
at each fast scan horizontal line intersection
of the vertical slow scan sampling line. After
one fast scan field the cross scan function
returns to the top of the raster and starts the
sampling over again. This time the samples
are taken slightly to the right of the previous
samples.

July,1969 • CQ • 19
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7290 Vidicon
Before introducing a different method of

enerating a slow scan image let us consider
me of the disadvantages of using a 7290

torage vidicon.

MacDonald, C., ''Twenty Meter Slow Scan TV
ests," QST, Sept. 1966, p. 38.
lacDonald, C., "Vidicon Slow Scan Camera,"

ST, June, p, II , July, p. IS, and Aug., p. 24.

radio receiver (s.s.b., a.m. , f.m. , elc.) the re­
covered audio signal is passed through heavy
limiters in the monitor. The video discrimin­
ato r next detects the f.m. subearrier by means
of a slope detector. At th is point the sync
signals are separa ted from the video and used
to synchronize the horizontal and vertical
circuits. It should be pointed out that it is
still necessary to amplitude detect the sync
and video signals because they arc in the
audio range (1 200 c.p.s. for sync, 1500-2300
c.p.s. for video).

The c.r.t. , therefore, presents I: I format
with 120 lines, rescanned every 8 seconds.
The P7 phosphor of the c.r.t. holds the in­
tensity modulated image for an eight second
period. A brighter, non-decaying image could
be presented by usc of a variable persistence
storage tube. Some investigators have used a
fast scan camera to re-scan the stored image
so the slow-scan picture can be displayed on
a fast scan monitor.

F igure 3 shows a picture? that was trans­
mitted to Mel bourne, Australia on a 3 kc
s.s.b. channel. Very little deterioration is
evident and many levels of gray scale can be
seen in the original picture. The picture is of
my XYL, W9CNW and was received in
Australia by VK3AHR.

Scanners
A simple flying spot scanner is adequate

for the transmission of printed material and
he "shutte red slow scan camera"8 can be

used fo r the tra nsmission of live non-moving
mages.

The shuttered slow scan camera can be
sed in "open shutter." Of course in th is mode
he storage action of the vidicon target is not
ully utilized. It is interesting that some exper­
menters have actually substituted ordinary
idicons (7038, 7735), in place of the slow
can 7290 vidicons. Some of these tubes can
e used to give "open shutter" slow scan
mages. It is not easily explained why some
idicons work and others do not. Here is an
rea where investigators would be welcome.



Fig. 6-Block diagram of the switching in the
sampling camera.

image of the original picture on the fas t scan
monitor. Fortunately the solution to th is
problem is easy. When the mode switch is
thrown to go from fast scan 10 slow scan. the
horizontal and vertical deflection coils in the
fast scan carnqra are interchanged and the
wires to one set of deflection coils are re­
versed . II is necessary in some cases to have
identical horizontal and vertical deflection
coi ls in the fast scan camera. T his does not
present a design problem since transistors are
ava ilable to drive the coils in a variety of scan
frequencies. The entire block d iagram is
shown' in fig. 6.

T he sampli ng fu nction is an inle restin
time func tion since it must be synch ronized
to the 15.750 c.p.s . line rate and m ust slowly
move in time from one side of the fas t sea
field to the other. The block diagram of th
circuit is shown in fig. 7.

T he addition of the 8 second ramp fu nc
tion with the 15.750 c.p.s. saw tooth functio
produces a sliding trigger output from th
Schmitt circuit that moves in time with re
spect to the original 15.750 c.p.s. signal. Thi.
causes the samples to he taken at differen
times during the fast scan horizonta l lin
time.

There arc several o ther interest ing circuit
that can he used instea d of the one shown bu
they are more complicated and should b
used when a very high resolution slow sea
picture is needed.

Voice and picture transmissions arc cur
rently being made at the same time by usin
an independent sideband transmitter (i.s.b,
where each sideband is transmitting differen
information (aud io and video).

The principles of slow scan te levision hav
been discussed in this article. The hardwar
has been bui lt and demonstrated publicly a
over the United Sta tes and England. II i
importa nt to realize that the sys tem was d
signed. developed. and constructed witho
the aid of commercia l labs o r test equipmen
T he results arc com para ble to any long di.
tancc, narrow bandwidth television syste
operating today and the total cost o f th
hardware is probably less than S300. A fo
lowing article will give the circuitry to buil
a sampling camera.

In the meantime why don't you tune dow
to 14.230 kc each Saturday afternoon at
P." . EDT and join the slow scan TV net. The
are about 80 amateurs calling and looking i

SlOw
Scan

Fast
Scon

To 15 , 750 cps

To 15 cps

15,7 50c ps
~ SC hm,tt S,"""'{ $ 10 _

T"9ger Pulse Sampler SCali

1- C,rCu,t Output V,deo

It. U I'
Fo,t $cOil
v.e ee

Samples are continuously taken over each
fast scan field. always moving a resolution
elemcnt to the right until the right side of the
fast scan raster is reached. The time for the
sampling function to reach the right side is
8 seconds.

T he time function created in th is manner
is ident ical to the 7290 vidicon ca mera slow
sca n video after proper filtering.

T here is a surprise when the picture is
viewed o n a slow sca n monitor as shown in
fig. 5. Notice that the capi tal letter " R" is the
image on the fast scan monitor.

Instead of one image on the slow scan
monitor there arc four . Evidently we forget
that the slow scan standards dictate a 15 cycle
slow scan horizontal scan rate. A little thought
will result in the realization that the fast scan
field rate must equal the slow scan horizontal
line rate. The solution is to change the field
ra te of the fast scan camera to 15 c.p.s, (still
syc hronized to 60 c.p.s.) after fas t scan focus­
ing is done. T he fast scan monitor used for
focus ing will not show a prese ntable picture
when the fast sca n camera is using a fi eld
ra te of 15 cycles.

Another defect is also evident in fig . 5.
T he picture is rotated 90" and is a mirror

1.

HOrizontal 11
r~- t -- \ ,

[ft t Vert.

I I t tFast Scan Camera

To 15,750cps To 60cps

Fast Scan Sampler Slow Scan
Monitor Monit or

$Iow Scan
Video Ou tput

Fig. 7-Black diagram of the generation of the
sampling function. lContinued on page 96)
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WRITE, PHONE OR VISIT AHENRY RADIO STORE TODAY:

FAST SERVICE: You can depend on faster service be­
cause Henry Radio has large stocks of Collins. Swan.
Drake. Hallicrafters, Harnrnarlund, Hy-Gain, Tristao,
Johnson. Mosley. National , Telrex,Waters. New-Ironies.
Galaxy, Tri-Ex and many other receivers, transmitters,
antennas, towers and parts at low prices. Plus, of
course. the superb new 2K·3 Linear Ampl ifier.
BIG TRADES: Henry wants trade-ins. We trade big. Tell
us what you want - what you have to trade. Get Henry's
offer. We pay cash for receivers and transmitters too.

TIME PAYMENTS: Get what you want and
pay by the month. Henry gives you better
terms because we f inance all terms our­
selves.
SATISFACTION: Henry Rad io has satisf ied
t housands of customers since 1927. Ask
any ham about us.
PERSONAL ATIENTION: You get personal
attention. Bob Henry runs the But ler store
... Ted Henry is in charge at the Los An­
geles store ... and Walter Henry runs the

Anaheim store. Write. phone. wire or visi t any of these
stores for personal service. Send us your orders and
inquiries. Export inquiries solicited. Also . military. corn­
mercial , industrial and scientific users ... please write
for information on our custom line of high power com­
munication linear amplifiers and RF power generators.

SPECIAL OFFERS: Currently Henry is featuring a versa­
t i le anten na package program that is second to none.
Write for literature.

•
~ ...,... t. , -ow __

TED HENRY
W6UOU

BOB HENRY
w.aARA

WALTER HENR Y
W6ZN

CALL DIRECT ... USE AREA CODE

" World's Lergest: Distributor of Amateur Radio Equipment"
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Butler . Missouri. 64730
11240 W. Olympic, Los Angeles. Calif. . 90064
93 1 N. Euclid. Anaheim. Cal if.. 92801

816 679·3127
213 4]7·6701
71 4 772·9200



BY WALTER L. BAUMGARTEN,· HB9SI, 4UISU etc.

SWISS RADIO AMATEURS HELP THE

~INTERNATIONAL COMMITTEE
~,~·HRN~% OF THE RED CROSS TO
- -;Z.

~ ~ HELP HUMANITY
GfNE"~

down. Of course the old and still valid argu­
ment that radio amateurs form a never-ending
reservoir of good technicrans and operators
is always brought forward, but if one is not
normally allowed to show what one could do
when necessary, it is obvious that any op­
portunity to demonstrate the radio amateurs'
useful abili ties is accepted enthusiastically.

See page 110 far New Reader Servic

Our Chance
Such an opportunity was offered to the

Radio Amateurs of Switzerland when back
in 1963 the International Committee of the
Red C ross- [CRC- was called upon to or­
ganize and operate a field hospital somewhere
in Yemen, where Republican and Royalist
partisans were fighting each other cruelly,
and where practicall y no medical assis tance
was available. As usual in such cases, the
civilian population was also suffering very
much and the sta tioning of a hospital, com­
plete with operating theatre, X-ray instal­
lations power genera tors etc., staffed with
full y qualified physicians and other medical
personnel was a Godsend.

Where There Is A Will ...
However, normal communications instal

lations to keep this medical team in constan
touch with the headquarters of the [CRC a
Geneva. Switzerland, were many hundred
of miles away from the hospital. And that i
"how it all started". Alert leaders of the Re
Cross consulted two of the most experience
Swiss arnateurs-Messrs. Kurt Ruesch , HB9E
and Edouard Maeder, HB9GM, first in re
gard to the transmitters and receivers to b
used. The job had to be done with absol ut

22 • CO • July, 1969

B ELIEVE it or not, radio amateurs in many
countries all over the world are often a little
envious of those amateurs, who are fortun­
ate enough to have incentive licensing in
their countries, who may handle third party
traffic, operate phone-patches and immedi­
ately come into action during emergencies.

Yes, in many parts of the world radio
amateur activities are only just tolerated in
various degrees by the authorities and ex­
aminations are often deliberately stiffened
to keep the numbers of those enthusiasts

HBC 88, the Headquarters radio station of the
International Committee of the Red Cross at
Geneva, Switze rland, Planned, installed, oper­
ated and maintained by radio amateu rs . It looks

familia r, doesn't it?

*9, chemin Maurice Ravel, 1290 VERSOIX­
GENEVE, Switzerland.



reliability, as the well-funct ioning of the en­
tire plan and the well being of the personnel
depended upon it. The task had to be carried
out with equipment which could be obtained
at a cost much less than that of official com­
mercial transmitters and receivers. Red Cross
organizations unfortunately never have been
very rich, and if they were, the money would
rather be spent for humanitarian purposes
than on an ything else.

Secondly, personnel had to be found to
install and operate the necessary stations,
both at the fie ld missions and at headquarters
at Geneva. And the third- and most difficult
problem- was to fi nd and monitor frequen­
cies outside the rad io amateur bands, and the
local authorities in the countries concerned
had to agree to their Use for th is new corn­
munications service.

Official Cooperation

The Swiss PTT authorities gave their full
cooperation from the very beginning and at
the request of the ICRC assigned official fre­
quencies just outside the lower band edges
of the amateur bands for two main-reasons.
Firstly, the use of such frequencies was pos­
sible with normal amateur equipment. Sec­
ondly, it was hoped that this should make the
creation of a future world-wide Red Cross
emergency service easier, as rad io amateurs
everywhere- with the agreement of their own
Red Cross and their licensing authorities­
could simply use the ir existi ng equipment
for emergency contacts with the headquar­
ters station of the International Committee
of the Red Cross at Geneva.

It Works!

What the amateurs always knew but what
nobody else apparently would have thought
possible: in the shortest practicable time the
new service was working. An excellent head­
quarters station was planned and installed at
Geneva by HB9ET and HB9GM requested
Swiss amateurs to volunteer for short opera­
ting periods at field missions, where they
could demonstrate their excellent knowledge
of c.w. and s.s.b, phone procedures.

Danger And Privations

The work at such troublespots is of course
ever without danger, as the accident with
B9AET showed. He was wounded in the

eft arm during his stay in the Yemen and his
ecovery was slow. Last year Red Cross per-
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The main radio station in a tent in South Yemen.

sonnel were killed during a bombing raid in
Biafra and others were wounded while on
active duty in Israeli-controlled territories.
Living conditions are often more than primi­
tive. For many months a Red Cross radio
station and living quarters were placed deep
in a hollow in the Yemen, to escape almost
daily bombing and strafi ngs by aircraft of the
"other side". But despite all this, there has
never been a moment when there were no
volunteers to continue the good work.

Yemen, Nigeria, Biafra, Congo Etc.
Today, the system still operates to every-

I
~--

After a bombing raid: motor-generator smashed,
antenna down and the transceiver out of order.
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The Red Cross radio station at Santa Isabel,
Equatorial Africa . Note the " luxurious" bed of

the operator in the background .

bodys complete sat isfaction and many Swiss
amateurs have already helped to make this
worthy idea a resounding success. Not only
are a main field station and several substa ­
tions still operati ng in the Yemen, but some
time ago another main statio n was success'
fully installed at Santa Isabel in Equatorial
Africa, with substations in Biafra/ igeria.
Also, much good work was done some time
ago in connection with the evacuation of the
white mercenaries and their families from
Africa to Europe by a radio amateur at
Kigali, who was especially licensed to work
almost dail y with the Red Cross rad io station

<

HB9AET, who was wounded in the left arm, is
carefully placed in the ambulance after being

flown ba ck to Switzerla nd .
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at Geneva. And earlier temporary communi­
cations between the Congo and Geneva were
as successful as all the others.

Mission Continued World Wide
With a large rotary beam and other sho rt

wave transmitting and receiving antennas o n
Ihe roof of its Geneva headquarters, the
International Committee of the Red Cross
proudly wears a familiar badge. Having
joined the world brotherhood of radio ama­
teurs, the JCR C looks fo rward to cooperate
eve r more closely wi th the amaleurs of the
world and to benefi t by their wealth of ex­
perience and the ir devotion to hu mani tari an
ideals. It is now known bevond anv doubt

• •

that rel iable radio contacts are a prerequsite
in an y far-flung relief action. The regular
two-way commun ications service carried out
by Swiss amateurs between JCRC headquar­
ters and its fie ld missions bas proved an in­
valuable contribution to the success of numer­
ous Red Cross operations. On the basis of the
experience gained during thc last fi ve years
under the most strenuous conditions. it is
hoped that the next step will lead 10 the de­
velopement of a Red Cross emergency world
network which will make it possible to cstab­
fi sh and maintain radio communications in
case of conflict or natural disaster with Red
Cross, Red Crescent, Red Lion and Sun soc i
eties all over the world.

In the important tasks HBC-88, the JCRe'.
short wave headquarters station may be calle
upon to perform, radio amateurs will have
continued prominent part to play in the ser
vice of hu ma nity . T he radio amateurs 0

Switzerland are proud of the fac t that the
were given the opportunity to show what ca
be done by "mere amateu rs" when calle
upon to do a mans job.

CQ READER SERVICE
To obtain descriptive literature fro m ad­
vertisers, si mply check the box next to
the name of each ad ve rtise r listed in the
left column on page I 10. We will forward
your name and address to the appropria te
ad vertisc rts) , and you will receive the liter­
ature in short order. This service is pro­
vided by the CQ staff at no additional
charge 10 the reade r or adve rtise r. T ake
advaruage of this service as adverti sers
welcome the chance to di scuss their
prod uct.
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• Two EIMAC 3·500Z Triodes in Class
" B" Grounded Grid

• Separate Heavy Duty Solid State
Power Supply

• Adjustable " ALC" Network
• Exciter Feedthrough
• Relative Output Indicator
• 50·54 MHz
• Ruggedly Built For Cont inuous

Operation
$595.00 amateur net

with Power Su pply

HORIZON VI L
2,000 WATT P.E.F. SIX-METER LINEAR AMPLIFIER

AT LAST-THE BIG ONE FOR " SIX"

;

$87.50 amateur net

• New FET Six-Meter Converter •
The HORIZON VI 50MHz F.E .T. Receiv·
ing Converter provides excellent per­
formance at a moderate pr ice. It features
its own built -in power supply, and offers
high reject ion of Channel 2 TV. The dua l
gate MOS FET t ransistor mixer gives t he
HORIZON VI high immun ity to cross­
modulat ion and overload, and it s hand­
some styl ing makes it an attracti ve addi­
t ion to any Ham station .

$59.95 amateur net

• TALK POWER •
The old saying " You get what you pay for
applies to speech processi ng, too! The

UTOLEVEL VOLU ME CO MPRESSOR
will tu rn every penny of your $87.50 into

ure Talk Power. Expert hobbyists in any
ield know that gett ing the best perform­
nee depends upon using the best in
qu ipment , and the AUTOLEVEL is th e
inest speech processing device avail­
ble- at ANY price!

COMING SOON! uOX·2000·L"
Raytrack Company's NEW 2KW P.E.P. low-Band linear Amplifier for BO·10 Meters!

-,.... ,,~ -0_•••
0; · 000" ' ; . •
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All these f ine iJroducts are available through your local dealer .

qQ lf
RR"Ifi1Rd~ 3498 East Fulton Street , Columbus, Ohio 43227,

TELEPHONE 6 14 /237·2630
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WIRED - Ready for Operation
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THE BEAUTIFUL NEW
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AS A • BRAND NEW FROM WRL! Rated for operationHOME rSUPPLY THE at 300 Walls PEP

r' ((Duo Power 300" with all Duo-Bander
models - fixed or(- mobile.

DUAL POWER SUPPLY
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MOBILE Only S8 monthly
SUPPLY
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Y DAVID P. COSTA*

The author presents a review of the basic principles of transmission lines and
then covers the characteristics, advantages and disadvantages of the various

types.
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Between these terminals are distributed con­
stants of inductance, capacitance, and rcsis­
tance. Their va lues depe nd on the physica l
characte ristics of the line such as the length,
conductor sizes. spacing between conductors.
and the dielectric (air or insulation) between
the conductors.

Fig . 2-A plot of the cha ra cte ri stic impedance,
Za. versus the ratio sir for a two wire open line .

•

If an infinitely long transmission line is
assumed. then the characteristic impedance,
Zn, determines the current that flows when a
given voltage is applied. The characteristic
im peda nce is importa nt in dete rm ining how
we ll energy is transfe rred from the so urce
to the load. For the infinitely long line . all of
thc energy is sent o ut on the line and none
returns to thc source , If a finite linc is term­
ina ted with a resistive load equal to Z". the
source appears to see an infini tely lo ng linc .
and all the energy passes into the line. If the
line is terminated in any other load. energy
is reflected hack to the so urce.

Mechnical Engineer. Port of New York Author­
ity. New York. N.Y.

Distributed Constants
T he transmission line is essentially a fo ur

e rm inal device. Two te rminals a re connected
o the source and two te rminals to the load .

g . 1-Two wire open line. sometimes called the
rallel wire transmission line, uses ai r as the

electric. The characte ristic impedance depends
upon the wire diameter and spacing.

A TR ANSMISSION linc is a device for guiding
electrical energy from one point to another.
H ow well this pu rpose is accomplished de­
pends o n the cha rac tc rtis tics o f thc trans­
m ission line used. The output end of an
electrical circuit is coupled to the transmis­
sion line's input end. also called the generator
nd o r so urce. T he load is coupled to the

output end. a lso called the load end or si nk.
he rat io of voltage to cur rent a t the input

end is the input impedance. The ratio of
oltage to current a t the output end is the
Ul put impedance. If the line were of infi nite

cngth, the character istic impedance would
e the ra tio o f voltage to current o n the
nfi nite linc. T his va lue is constant for a given
ransmission line.
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Standing Wave Ratio (S.W.R.!
The actual loads connected to the trans­

mission line usually have both resistive and
reactive components. Considering the stand,
ing wave of voltage. the ratio of maximum to
minimum voltage along the line is the stand,
ing wave rat io. The s.w.r, can be obtained by
measuring the maximum and minimum cur­
rent along the line. The standing wave ratio
provides a measure of the energy refl ected.
When the line is terminated in a resistance
equal to Z", the maximum and minimum
values of current are the same. The s.w.r. is I
to I . In this condition. the load is said to be
matched to the line. All of the energy is
absorbed by the load (neglecting line losses).
and there are no standing waves. Such a lin
is ca lled fl at. si nce the impedance. Z". is th
same value all along the line.

If standing waves occur on the line with'
given load. the S.W." is a measure of th
degree of mismatch between load and line
For example. assume that a resistive load a
500 ohms is used to terminate a line with ,
characteristic impedance. Z". of 50 ohms. [
the s.w.r, is measured. it is found to be 10:
This is the same as dividing 500 by 50.•

See pag e 110 for New Reader Se rvic

Impedance Malching
Assume that a transmission line has a char

acteristic impedance different than the loa
impedance. Since a mismatch occurs if th
line is connected directly to the load. an inte
~ediate element or impedance matching d
vice must be used between the line and loa

Types of Transmission Lines
Transmission lines differ considerably i

their construction and specifi c characteristic

When the source injects energy into a li ne
impedance equal to the characteristic imped­
ance, there are no standing waves and no
reflections. Inductance. capacitance, and re­
sistance found in a transmission line are dis­
tributed uniformly along its length. There,
fore . no reflect ion of energy takes place
unless the impedance at some point on the
li~e is different from that caused by the dis,
tributed constants. The impedance seen by
the source can be changed by changing the
load. The travelling waves reaching the load
suddenly encounter an impedance different
from that along the line, resulting in the for­
mat ion of standing waves and reflect ion of
energy. Reflect ions occur as long as the load
differs from Zoo

\'RUbbe,
Covt'fln o

~--,., :?,. '------....,
~. ,. ,.' ,.. ' "

/ .. '
~.' .~.'•

DIt'I t'c trIC

MOftonol

Fig. 4-The shielded pair shown abave has the
advantage of low radiation losses because the
shield provides a uniform ground for both

co nducto rs.

COPPe"
Braid
Sh,.ld

Attenuation and Losses
The ideal transmission line has no losses.

It transfers all the energy available at the
source to the load. Actual transmission lines.
however, dissipate power in three ways:
radiation , heat ing. and reflection .

Transmission lines of certain types tend
to act like an antenna. Radiation losses of
some of them can be considerable.

T he resistance of the conductors dissipates
a certa in amount of power in the form of
heat (l"R loss). An I"R loss also results from
leakage between the conductors. Heat loss
increases with lines having a lower character,
istic impedance because of the higher cur'
rents that are perm itted to flow.

A load with a value other than Zo reflects
energy back along the line. This results in
reflection loss. If energy is reflected. stand,
~ng wa~es are formed, which means. a chang­
109 ratio of voltage to current along the line.
and therefore a changing line impedance.

If all energy is reflected from the output
~nd and none is absorbed by the load . the
,?,pedance is purely reactive all along the
line, If some energy is absorbed and some
reflected. the impedance either can be re­
sistive or can have both resistive and reac tive
components.

Fig . 3- Cross sect ion view of an insulated two
wire line. While more flexible and easier to run
than the air dielectric type of fjg . 1, insulated
ribbon type shown has higher dielectric losses.
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duced by moving the conduc to rs closer to­
gether. Moving the conductors closer together
lowers the characteristic impedance of the
line. T his can be seen from the equation
above. In order to have a rela tively high
impedance and close spacing, it is necessary
to reduce the conductor size. Reduction in
size though, decreases the power ca pacities of
the conducto rs. The higher the frequency of
operation, the more difficult these prohlems
become.

Insulated Two·Wire Line-Instead of hav­
ing air as a dielectric med ium. the two-wire
line can be encased in a solid dielectric. This
type of line has several advantages over the
open line. Installation is simplified consider­
ably because of its fl exibility. For exa mple.
it is d ifficult to run the open wire line around
a corner without changing the spacing be-

Outer
Conductor

Fig. 5-A cut-away view of oil' dielectric coax
•

using a flexible metal tube for the outside con-
ductor. Coax is more often found in the form
shown in fig. 4 but with a single inner conductor,
a solid dielectric and braided copper outer

conductor.

his formula is sufficiently accurate provided
hat the ratio s/ r is 4 or greater. T he graph
f fi g. 2 shows the variation in 2 0 produced
y chan ging the ratio s/ r. Currents fl ow
rough the two parallel cond uctors in op­

osite directions. If the two currents are 180 0

ut of phase, the fi elds nearly cancel and the
adiation loss approaches zero. At rel ativel y
w freque ncies, this condi tion can be ap­

roached. As the frequency of opera tion is
ised, however, the two currents tend to be
ore and more out of phase, causing con­
derable radiation loss. T he loss can be re-

Various types are the single wire line, open
two-wire line, insulated two-wire line, shield­
ed pai r, twisted pair, and coaxial lines.
Single Wire Line- This is the simplest type
of tran smission line where a single wire con­
ductor links the source to the load. T he re­
turn path completing the circuit is ground.
T he line is unbalanced; this condition leads
to large radiation losses, which is a definite
d isadvantage. Another disadvantage is the
lack of a constant physical relationship be­
tween wire and ground, which leads to a
varying characteris tic impeda nce, making
the line difficult to match to the load. Because
of these two disadvantages, the single-wire
line is used rarely. It is fou nd where its ad­
vantage of easy insta llation outweighs its dis­
advantages.
Open Two-Wire Line-Because it uses two
parallel conductors, this is called also the
parallel conductor line, or the open two wire
line because the dielectric medium is air. T he
construction and installation of the open two
wire line is nearly as simple as for the single­
wire line. Although the balanced conductors
act to reduce radiation loss, the balance is
cri tical, and nearby metallic objects tend to
unbalance the line and cause large radiation
losses. The two wires used in thi s line are
kept at a consta nt d istan ce fro m each other
by means of insu lating spacers, o r spreaders,
shown in fig. I. The actual d istance used be­
tween the conductors depends on the im­

edance requ ired, the diameter of the con­
uetors, and the frequenc y of operation. The
haracteristie impedance of a two-wire line

s relat ively constant. For a two wire line
avi ng air as a dielectric medium . Zo, is

riven by the formula :

7,0 = 2i fi log " , s!r

-Iwr(' S = :-; p :L ('(' between cond uctor ('('li ters
r = radius of the conducto rs .
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mission line. Such a line is called coaxial, or
concentric. The open line (ai r dielectric) is
shown in fig. 5. UsuaIlly, it consists of a wire
conductor placed inside a flexible metal tube
or shield which serves as the second conduc­
tor. The inner wire is fixed along a central
axis of the outer tube by spacers. T he open
coaxial line is used to provide efficient opera­
tion at rel atively high frequ encies. T here is
little radiation loss from this type of line
because the outer conductor confi nes radia­
tion to the space inside the line. External
objects conseq uently have no effect on trans­
mission, making thi s line definitely superio r
to the two wire type. Instead of air, the line
can be filled with a flexible dielectr ic, fo rm­
ing a solid, coaxial line which has the ad­
vantage of greater flexibility compared with
an open coaxial line. The use of a solid di­
electric, however, increases the d ielectric
losses. The characteristic impedance of the
open coaxial line can be calculated from the
formula:

Z o = 138 loy lO Di d
where D = inner diameter of shield

d = wire diameter.
Variations in Zo with changes in the ratio
DI d are given in fig. 6. T he form ula for Z..
of a solid coaxial line is given by:

z, =~ log lO Did

where e = d ielectric constant of the materi
between the cond uctors.

The other quantities are the same as for th
open coaxial line. If , is equal to I (the di
electric constant of ai r), the two fo rmulas
formulas become identical. From both fo r
it can be seen that a high rati o of D I d mean
a high Zo, and conversely, a low ratio mean
a low Zu,

The designer of communications and elec
tronies systems is often involved with deter
mining characte ristic impedances of concen
tric lines so as to properly match them to im
pedances of electronic instruments, meter
ere. T he nomogram of fi g. 7 solves the abov
equation for any scale of dimensions.
Example: What is the characteristic impe
ance of a coaxial line if the wire diamete
d, is (0.06) centimeters, the inner di ameter
the shield, D , is (0.85) centimeters, and th
dielectric constant of the material ( e)
tween conductors is (4.0)1
Solution: I) Connect (d) with (D), inte rse
(m). 2) Connect (m) with (e), find Zo equa
80 ohms.
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tween the conductors. In the insulated type,
the d ielectric is solid enough to keep the
conductors evenly spaced, but flexible enough
to bend easily around comers. In one type of
insulated line, the two conductors are molded
into the edges of a plastic ribbon. See fig. 3.
The dielectric losses are higher than in a
comparable open wire line, and the higher
dielectric constant lowers the characteristic
impedance.
Shielded Pair-A further development of
the insulated two-wire line is the shielded
pair. See fig. 4. The two parallel conductors
are imbedded in a solid dielectric. The insu­
lated pair then is enclosed in a tube made of
braided copper. The principal advantage of
the shielded pair over other types of two-wire
lines is its low radiation loss. This is true
because the shield provides a uniform ground
for both conductors, resulting in a well
balanced line. Furthermore, the shield pro­
vides protection from stray pickup in the
presence of external fields.
Twisted P a ir - If two insulated wires are
twisted together, a flexible transmission line
results without the use of spacers. This type
is limited to use as a short untuned line be­
cause of its high losses.
Coax ia l Lines-It is possible to place one
conductor inside the other to form a trans-

.00$

'Fig . 7-No mog ro ph for determining the Zo of a
solid dieledric coax. The two step procedure is

explained in the text
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.50 (Actual size 10·1/ 2' diameter)

ow! Direct
rom W910P!

hether you are a beginning
er or a long-time member

the Honor Roll, a "Second Op"
be your best friend in the
shack. In just seconds

Ives you accurate beam
ding. from the East, Midwest,
st, and now the Southwest.
also see time difference,

lone, country, continent, and
tal rates Instantly for every
fix. A nd there's also a handy
ce to log each prefix worked •.•
s confirming QSL's.

he 5th Edition "Second Op" Is all
in every way. Every current

ntry and prefix is listed, plus QSL
eaus and other vital facts for effective
enjoyable OX. Beam headings were

grammed and checked by a computer to
rantee accuracy.

ust a $1.50 investment can clean up the
erwork In your ham shack in minutes. Pick up
latest "Second Op" at leading ham radio distributors,
rite direct to W9IOP at the address below.

he new 1969
th Edition Of the
orld famous
SECOND OP"
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• THE MOST ADVANCED ANTENNAS UNDER THE SUN

See page 110 for New Reader Servic

MOBILE HAM
ANTENNA
FROM HY·GAIN

Ham
car

MY·GAIN ELECT RONICS CORPORATIO N

P.O. Box 868-2
l incoln, Nebraska 68501 lC·l

Hy-Gain dealer (he 's the best one under the
sun) right now.

And it's there at a price all the others are
charging for half o f what you get in this
antenna.

And that's the real beauty of it.

ELECTRICAL
• Nominal 52 ohm impedance- no special

matching device needed.
• Widest bandwidth. highest power handling

- Vs. - heat drift ratio available.
• lowest VSWR in any mobile available.

MECHANICAL
• Turn-over mast is hefty 54" era. solid rod of

highly polished heat-treated aluminum.
• All connections are standard ¥.-24 thread .
• Mast folds over, swivels. and turns over.

You can mount it on bumper deck. In addi­
tion. this flexibility makes it easy and
simple to change coils.

• Coil and tip rods are a one-piece assembly.
Coi l diameters are constant. only lengths
change.

• Shake-proof sleeve clutch facil itates Quick
band changeover and fold over fo r garaging.

,

,
This new Ham Cat may be the best looking

ham mobile antenna you 'Ve ever seen, but
that's just the ha lf of it.

After all , beauty is as beauty does. and this
one does it better than any other ham antenna
you can buy.

First 01 all. it's got a shake-proof sleeve
clutch that folds over when you want to
garage it.

Which also means you can change from
one band to another in a couple of seconds
by simply unscrewing one complete coi l
and tip rod unit and screwing another onto
the toldover mast.

It's also strong enough to take a knock
without bending. And the turnover mast is a
hetty sr.- solid rod of highly polished, heat­
t reated aluminum.

We've also done away with theold-tashic ned
plastic shrink tubing and sealed the light­
weight precis ion-wound coils in an indes­
truct ib le epoxy-fiberglass sleeve. (Which is a
distinctive white that' ll add to the beauty of
your car.) And, all fillings are heavy chrome­
plated brass.

The new Ham Cat combines higher Q with
wider bandwidth performance. without using
a lossy-heat generating coil like the others
use. So it not only looks beyond your wildest
dreams, it works beyond them. too.

II's also desig ned on a nominal 52 ohm
impedance so you don't have to have any
special matching . (Any length coax will work.)

The Ham Cat mobile ham antenna is at your

Looks aren't
everything.
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NOW! A SUPER THUNDERBIRD!
ALL NEW 6·ELEMENT
SUPER THUNDERBIRD TH6DXX

The new Super Thu nderbird
TH6DXX offers the ultimate in
tr ibander performa nce, wit h me­
c hanica l and elect rical specif ica­
t ions unsurpassed fo r 10, 15 and
20 meters. This newest of Hy-Gain's
amateur anten nas is superb on OX
and ot her long haul contacts, and
gives peak performance on each
band whether you're work ing phone
or CWoCheck the many features at
right; you'll see why you should be
using t he new Super Thunderbird !

PLUS THESE OTHER
GREAT THUNOERBIROS

• New, improved a-element
Thunderbird -Model TH3MK3.

• fabulous, 3-element Thunder­
bi rd Jr. -Model TH3JR.

• Popular 2-element Thunder­
bi rd - Model TH2MK3.

Buy one today at YCIJr favorite
Hy-Gain distributor.

Tilt· hllll , u i,e ru l boom ·to·m ut
brlcket _ all new, cast aluminumbrack­
et accommodates masts from III." .
2W . Allows usy tilting for install a·
t ion, maintenance and tuning, provides
mast feed·thru tOI beam stacking.

Taper IWl l ed, Ilottell t,bi nl _ new
tubinl on all elements allows easy
adjustment and re-adJustment. Taper
swaled to permit Jarger diameter
tubing where it counts! And. less wind
loadmg, Full crrcueterence compression
clamps are mecn. and eree. superiOI
to selt.lapping sheet metal screws.

HJ·G l in Bet. Mi lch- Advanced des ign
lrom company that invented the Beta
Match, achieves balanced input. opti·
mum matching on all J bands. and
proyides DCground 10 elim,nate prec ipi·,
lal lon static.

'.

OUTSTANDING
HV·GAIN FEATURES

• Tilt-head,universal boom-to-mast
bracket (see details at left) .

• Taper swaged, slotted tubing wit h
f ull ci rcumference compression
cla mps (see details at lef t).

• Hy-Gain's excl usive Beta Match
· (see details at lef t) .

• New, improved " Hy-Q" traps . ..
separate traps for each band.

• Up to 9.5 db forward gain.

• 25 db f ront-to-beck rat io.

• SWR less t han 1.5,1 on all bands.

• 24-foot boom ... none longer in
the indust ry.

• Hi gh-perf orm an c e e leme n t
spaci ng.

• Extra heavy gauge, machine
formed element-to-boom brack­
ets, with plast ic sleeves used only
for insulat ion. Bracket design
allows fu ll mechanical support .

My-Gain Super ----- - lo-lS-20 == Thunderbird
Hy-Gain Electronics Corporation

P.O. 80. 868-2
lincoln, Nebraska 65501 At-)
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SEPARATE KVV

AIVIPLIF ERS FOR

THE CO TESTIVIAN

BY LARRY KLEBER.- K9LKA and WILLIAM I. ORR.t W6SAI

N o doubt about it. Some of the most
serious DX "contestmen" find that separate
kilowatt amplifiers for each of the amateur
h.f. bands are the ultimate answer to a flex­
ible, reliable contest station. In addition to
the versatili ty. moreover, a check of the
cost of separation amplifiers leads to the con­
clusion that this solution to the ultimate
contest station is not as expensive as it would

· 922 Whitney Boulevard, Belvedere, III.
r Manager, Amateur Service, Eimac Division of
Varian, San Carlos, Calif.

D.C. Plate
Voltage 3000 4000 5000 V.

Zero Signal
d.c. plate
current 90 100 140 ma

Single Tone
d.c. plate
current 700 675 550 ma

Single Tone
d.c. screen
current 105 80 55 ma

Single Tone
d.c, grid
current 170 150 115 rna

Single Tone
driving
power 120 105 70ma

Plate Load
Impedance 2450 3450 5500 ohms

Plate Input
Power
(p.e.p.) max 2100 2700 2750 watts

Plate Output
Power 1470 1870 1900 watls

Table I-G rounded grid data fo r the 4- IOOOA.
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seem at first glance. The station junk box, of
course, can be heavily relied upon and the
elimination of expensive, switchable pi-net­
work configurations substantially reduces the
overall cose of a multiplicity of amplifiers.

It must be admitted, however, that to a
real contestrnan, cosl is secondary. He can
self-justify almost any expenditure, not to
his XYL, prehaps, but at least to himself!

Using the 4-1 OOA
This article describes a series of ampli­

fiers covering the popular h.I, bands which
make use of the 4-1 OOOA tetrode strapped in
grounded grid configuration. A tuned cath­
ode circuit is employed, plus a simple pi-net­
work output circuit. The ampli fi er is designed
to work at a plate potential of 3000 to 3500
volts, at which it runs an average I kilowatt
(2 kilowatts p.e.p.) input. Best of all, it is
rated for continuous service so that it will not
be "over cooked" by an eager contestma n in
the heat of battle. Five such amplifie rs are in
use at K9LKA and excursions from one high
frequency band to another are accomplished
with a minimum of fuss by means of a switch
that changes antennas, drive and primary
voltages to the amplifiers.

The 4-1000A is rated for grounded grid
service and the various ratings are listed in
Table I. Operation is possible at plate poten­
tials as low as 2500 and as high as 5000 with­
out damage to the tube, provided good sense
is used during tune-up procedure. Power gain
of the 4-1000A is quite high, and the amplifier
may be driven by most of the popular s.s.b.
exciters on the market.

While rather large in size, the amplifiers are
very robust and hardly turn a hair at 24 hour
a day operation . Quite a change from the "hot
shot" sweep tube jobs that fold up when you
look cross-eyed at them. Having 1000 watls

S•• page 110 for New Reader Servlc.



Front view of 15 meter ampli fier.
I The 15 meter amplifier is typica l of

the va rious units The three meters
are placed across the tap of the pa­
nel, with plate tuning and loading
contro ls directly below. A f ilament
switch, pilot lamp and fuse are a t
the bottom lef t of the panel. Han­
dles are included on the assembly
to facilitate removal f rom a relay
rack or cabinet. The 5 amplif iers
a re mounted one above the other
and input and output circuits are
relay controlled. W hen mounted,
space is left between ea ch amplifier
to permit egress of the cooling air.
For continuous operation, it is re­
commended that the amplif ier cobl-

net be fa n cooled.

of plate dissipation, the 4-1 OOOA is quite ca­
pabl e of overcoming most of the "goofs" that
happen during periods of high speed eontest
activity. Tru ly an ad mirable tube for such
operation.

The Amplifier Circuit
T he amplifi er ci rcui t is shown in fig. I. T he

screen term inals of the 4- 1OOOA are grounded
and the co ntrol grid current is measured by
monitoring the voltage drop across a low
value of resistance placed in the grid re turn
circuit (R,J . Since the ratio of control grid to
screen grid current is fixed, on ly one need be
monitored to make sure that the tube is driven
properly.

A small. fixed -tuned cathode circuit is em­
ployed, isolated from the fili ment circuit by a
mica capacitor. A heavy-duty capacitor is
used, as excita tion and r.f. cathode cu rrent
now th rough the uni t. It may be necessary
with some exciters to place an additional
mica capacitor in series with the input to pre­
vent a d .c. short from being placed across
the exciter r.f. terminals. Some exciters don't
like this. while others are not aroused in the
least . Check yours to see that the capacitor is
not requ ired. I f in doubt, put it in the circuit
between the tuned ca thode tank and recep­
tacle J I.

The filiment choke, RFC", is a manufac­
tured unit. as shown in the under-chassis
may be substituted at a substantial savings in
cost, and data fo r winding your own choke is
given in the pa rts list.

Plate current is metered in the B-minus
return lead, necessitat ing that the power sup-
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ply float above ground, the ground point in
the amplifier being the center-ta p of the fili­
ment transformer secondary winding. A pro­
tective resistor. R", is placed across the meter
to prevent appreciable voltage from appear­
ing betwee n the chassis and the B-minus line
should the meter windi ng open up.

T he plate circui t of the amplifier is a con­
vent iona l pi-network arrangeme nt having a
Q of about 10. Data fo r the cathode circuit
and the plate circuit for the va rious amateur
bands is given in the caption of fi g. I . While
the ampli fier requires no neutralization. a
plate parasit ic suppressor is used to prevent
v.h.f. parasites which may take place under
certain co nditions of adj ustme nt. As shown,
the amplifier is stable as a rock un der all con­
ditions, either with or witho ut drive Or load.

A separate high voltage plate voltmeter is
incorporated in each amplifier to comply with
FCC regulations and also to remind the oper­
ator which amplifier of the set of fi ve has high
voltage applied to it. Even though the high
voltage is completely enclosed and impossible
to touch , it is a good idea to know where the
"fi re" is. T he plate voltme ter helps keep track
of this.

Amplifier Construction
Considerable leeway exists in the layout

and construction of the amplifiers. It was
desired that all amplifiers look alike and that
the panel layout be somewhat symme trical.
The three meters are placed across the top of
a 12 \4 " relay rack panel. The rear of each
meter is enclosed in a small aluminum
box to isolate the meter movement from the
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Fig . l -Bosic circui t
of the grounded
grid 4-1 OOOA amp­
lified. Capa ci to rs
marked MICA are
mica s of the heavy
duty type . Bypass
capacitors are 1.6 "l

K V ee ra m i C 5 . - ;~

Capacitors values La '-.-J C,

greate! tho n one
are indica ted in
mmf and values less
than one are in mf.
The plate blocking • ,,-0 1

capacito rs ore 20 ; ~
KV TV doo rknob
type s . The plate
connectors used is

the Eimac HR-B .
Pilot

F, I
B. t17wo c ~

BI -Centrifugal blower, 60 c.f .m. at 0.6 inch
static pre ssure. Ripley # 8472 .

C, -10 Met ers , 200 mmf, 2500 volt mica ,
Sangamo H·5320 or e quiv.
15 and 20 meters , 470 mmf, 2500 volt
mica, Sangamo H-5347 or eq uiv.
40 and BO meters, 1000 mmf, 1250 vol t
mica, Sangomo H-2 2 10 or eq uiv .

C,-10 Meters , 100 mmf, 7KV. Johnson 153­
1 1. Rework to 3 stotor and 2 rotor plates.
15-20 Mete rs , 100 mmf, 7 KV. Johnson
153·1 1. Rework to 3 sta tor a nd 4 rotor
pla te s.
40 Meters , 150 mmf, 7 KV _ Joh nson 153·
12_
SO Meters , 245 mmf, 7 KV _ Jo hnson 153 ­
13 .

C, -10 Mete rs , 250 mmf, .04 5" spacing .
Johnson 154-1.
15 a nd 20 Meters, 350 mmf, .04 5 " spac­
ing. Johnson 154-2.
40 Meters, 500 mmf, .04 5" spacing. John­
son 154-3. Pa ralle l 100 mmf, 5 KV cera­
mic, Ce nlra lab type 850.
SO Meters , 1140 mmf, .0 17" spa cing .
Jackson # l E3-4 595-3 S0 . Available from
M. Swedgal Co., 25S Broadway, N.Y.,
10007. Parallel three 100 mmf, 5 KV cere­
mic capacitors , Ce ntra la b type 850.

Jl , J2-Coaxial receptacle, chassis mount,
50-239 .

l, -10 and 15 Meters , (0. 15 ph) 4 turns # 16
e, on 1/2" diam. farm, spaced 1/2" long.
National XR-50 with slug re moved.
20 and 4 0 Meiers , (0 _3 1 ph) 6 turns # 14
e, on National XR-50. Slug removed from
20 meter co il only.

a.
so Meters , 11 -3 ph) 13 turns # IS e, on
Notio na l XR ·50 .

l2 -AII co ils made fro m 1/4 " o .d. coppe r
tubing .
10 M 5 t I " , " di dete rs: urns, I: 10 m., space
Va" bet we e n tu rns.
15 M 5 2 " , " d- dete rs: turns, I ; rc m., spa ce
Va" bet wee n tur ns .
20 M 7 2 S', " di dete ts. turns , I I 10m ., space
Va" betw een turns.
40 M 9 25'a " dl de te rs : turns, 71 rc m. , space
Va" bet we e n tur ns.
80 Mete rs: 17 turns , 2 %" dio m. . spaced
Va" between turns.

R" R, - 200 ohm, 10 watt.
R2- Mete r multiplier fo r O-SKV mete r.
RFC , - Sa lena id r.f. chock (B&W =' SOO).
RFC, - 30 ampe re bifilar <hock . IS&W FC-

30AI. Home made equiva lent : Two wind­
ings of :: 10 e. wire, 14 turns each, bifilo r,
on fer rite rod, 1/ 2" diameter, S" long .
{India na General CF-503_ (Ava ila ble at
Ne wa rk Ele ctronics Co rp., Chicago, III. as
catalog number 59F-152 1_1

RFC .- - 2 .S mho National R-1 00 or equlv.
M, -O. l a mp. d.c. meter.
M2- O-250 ma d.c. meter.
M J- 0 -5 k.v. d.c. voltmeter.
F, -5A, 3AG fuse .
Sacke t-EIMAC SK·51 O.
PC , -3 turns # 10 e, about 518" diam. and

1" long, pa ralle l connected with thre e 150
ohm, 2 waft composition resisto rs .

T, -7.5 vo lts at 21 amps . Stancar P-6457 or
Chicago F-725 .
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Under-cha ssis view of 15 meter
amp:ifier showing the relatively few
com ponents. The 4- 1DODA socket is
in the corner, with the mica filament
capacitors arranged a round it. The
tuned cathode circuit is to the side
of the socket, with the filament
chock on the opposite side. The
large resistor is the multiplier for the
plate voltmeter, and is a surplus
item. A substitute may be made up
of a number of 2 watt composition
resistors connected in series. The
solid bottom plate was removed for

this photog raph .

strong r.f. field existing within the plate
compartment .

The ampli fi er is bu ilt upon a 12" X 17" X
3" aluminum chassis. The part icular chassis
used were built of See-Zak chassis compo­
nents in a do-it-yourself operation. but ordin­
arv folded aluminum chassis mav he used.

• •

The blower is mounted on the rear of the
chassis and the under-chassi s area is pressur­
ized. allowing the air to escape via the Air
Svstem socket used for the 4-1 OODA . A bot-

•

tom plate is placed under the chassis and held
in position with shee t met al screws placed
about 1 inch apa rt around the perimeter of
the plate.

To make full use of the excellent isolation
of the 4- 1Q00A tu be. it is nccessarv to fu llv

• •

enclose the plate circuit above the chassis. If
this is not done. r.f. energy from the plate cir­
cuit will "creep" into the input circuit via ex­
posed power lines and the sma ll "lea ks" in the
ch assis sea ms . The plate area . therefore. is
enclosed in a cage made of perforated alum­
inum. which may be part ially seen in the
front view photograph. The end pieces of the
enclosure are made of solid aluminum shee t.
whereas the top and back are made of the
perforated stock. If desired. the whole enclo­
sure may be perforated . The edges of the
enclosure are bolted to a stri p of 1/2-inch
angle aluminum bv means of sheet metal- .
screws. and the whole enclosure. in turn . is
affixed to the chassis edges in the same fash­
ion . An r.f. tight box is thus created. which
still allows good ventilation to be achieved .

In o rde r to reduce the overall height of the
amplifier. the 4-1 OOOA socket is mounted in

a recessed box below the chassis deck . The
box is full y enclosed so that the pressurized
air escapes only via the socket. The socket is
depressed 7/ S·· below the chassis. ormally
th is would cause a misalignment wi th the Air
System gl ass chimney. If this particular di­
mension is used to lower the socket. howe ver,
the Eimac SK-51 6 chimney (normally used
with the 3- 1000Z) ma y be used for the
4-IOOOA in place of the usual SK-5D6 chim­
ney which is for use only when the 4-1 OOOA
is mounted at ch assis level.

In the case of the amplifi ers shown in the
photographs. it was desired to use the SK-506
chimney. as two of them were at hand . T his
was done bv enlarging the chassis hole so that. - -
the taller ch imney dropped down to the level
of the socket. mounted at the bottom of the
recessed box. Either scheme works perfectly
well . and it is a matter more of economic
choice to the builder which system is used. If
a ch imney happens to be at hand. the wisest
choice would be to usc the construction tech­
nique that best fi ts the chimney.

Placement of parts above and below the
chassis is relativel y noncritical. The input cir­
cu it components are grouped about the tube
and the leads from the grid circuit shu nt and
meter mult iplier that pass through the chassis
are run in shielded wire. The a .c, power recep­
tacle and various coaxial fitti ngs are mounted
on the rear lip of the chassis. with the excep­
tion of the anten na connector (1") which is
mounted on a sma ll angle plate atop the
chassis.

The plate circuit components may be
viewed in the photographs of the 10 and 40
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Top view of 40 meter amplifie r.
The filament transformer is mounted
at the rear of the cha ssis, with the
plate circuit bypass capacitors and
plate d. choke to Ihe right. Oper­
ating temperature of the transfor­
mer can be appreciably reduced by
spraying the outside of the case and
core with white paint fo reflect the
heal radiated by 4-1000A tube.
Copper tubing rank coil is mounted
to tuning and loading capacitors by
its leads . The 4-1000A and air
chimney are at right. Blower assem­
bly is mounted to the fl ange a t the
rear edge of the chassis [blowe r
has been removed fo r photograph).

meter amplifie rs. T he only word of warning
is to point out th at the plate circuit choke
(RFC,) is series resonant about 24 me. Nor­
mall y, th is would cause little concern, except
that capacitance to nearby objects may often
lower the series resonant frequency into the
21 me band. It is prudent, therefore, (0 re­
move about four turns from the bottom end
of this choke for the /5 m eter amplifier only,
If the choke is operated near its series reso­
nant frequency, it will run extremely warm
and may shortly burst into names. The pro­
blem may be eliminated by removal of a few
turns. thus pushing the self resonant fre­
quency well above the 15 meter band.

The specified plate parasi tic suppressor
works well on all bands, but a few words
about this particular component may not he
amiss. The suppressor consists of a resistive
load made up of one or more composition
resistors tapped across a sufficient portion of
the plate lead so as to load the amplifier tube
at the parasitic frequency. Most parasitic os­
cillations with tubes of this size occur between
70 mc and 120 me, and sufficient coupling
may be achieved if the load resistor is tapped
across an inch or two of the plate lead . Nor­
mally, the tapped portion of the lead is wou nd
into a small coil which is placed in series
with the remainder of the lead. The resistive
load is connected across the coil. In order to
achieve greater coupling at the parasitic fre­
qu ency,the portion of plate lead across the re­
sistor is increased (tha t is to say, more tu rns
are added to the parasitic inductance). If the
coupling is carried to an extreme, a po rtion of
the funda mental power will be coupled into
the resistor and it will ove rheat and burn up.
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Rarely docs the resistor ove rheat from har­
monic parasitic oscillation. It is usually a
result of too-great coupli ng of fundamental
power into the resistor portion of the suppres­
sor. The cure. obviously. is to remove a tu rn
or two from the inductor of the suppressor,
thus reducing the degree of primary power
coupled into the resistor. Contraiwise, if the
suppressor docs not fully suppress a parasit ic
oscillation, it is a sign that the resist ive load is
not coupled closely eno ugh to the plate cir­
cu it. and a turn or two should be added to the
parasi tic choke.

A commerci al para sitic suppre sso r
(Ohmite} is available, but it has far too many
turns on the inductor for usc above about 10
mc. It makes an ece llent suppressor up to 30
mc or so, however, if the num ber of turns on
the shunt coil are reduced to about three or
four.

Tuning the Amplifier
Once the amplifi er is complete. the 4­

IOOOA tube may be placed in the socket and
the cathode circuit grid-dipped to the middle
of the operati ng range. It need not be fu rther
adjus ted. T he plate circui t. too. may be ad­
justed to approxi mate reson ance before pow­
er is applied. The pi-network output capacitor
[loading control) is set to about 3/4 full ca­
pacitance. and the luning capacitor adjusted
for resonance with the aid of the grid dip
oscillator. Filament power sho uld be applied
and the voltage at the socket te rmina ls
checked . It should be between 7.2 and 7.5
volts. It is not recommended that the tube he
run over this maximum fig ure and, indeed.
may be run closer to 7.2 volts for longest life.

As with all grounded grid amplifiers, exci-

See page 110 for New Reader Service
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"0 •• Next job her" is to build 0 cover for the
f · I ..Ina • • .

input (3000 volts at 660 rna) a
power output of the order of
1300 watts or more should be
expected on all bands. Plate dis­
sipation (peak) will be about 700
watts, allowing a good margin
for error.

As a final check on circuit iso­
lation, it should be noted that
maximum grid current and mini­
mum plate current should occur
at the same point on the dial of
the plate tuning capacitor. If grid
current increases as the plate cir­
cuit is detuned, it is a sure sign
of regeneration at the operating
frequency and indicates that plate
circuit energy is entering the in­
put circuit compartment. In some
cases, using shielded wire for the
power leads to the amplifier will

aid in curing this regeneration.
Once properly adjusted, the setting of the

various controls should be logged. Dial locks
are recommended, too, to make sure that the
various settings "stay put" over a period of
time. The 20 and IS meter amplifiers, when
tuned up for the center of the band, require
no retuning for moderate frequency changes.
The 80 and 10 meter amplifiers, being re­
quired to cover a larger frequency change as
e:II'" W'<I as a percentage of the operating
frequency may perhaps be equipped with a
tIming chart showing dial settings for the low,
middle and high frequency portions of the
bands. •

•
• •

tation should never be applied until the plate
circuit is loaded and plate voltage applied to
the tube. The antenna or other dummy load,
therefore, is connected and plate voltage ap­
plied. The quiescent (or zero-signal) plate
current should be approximately the value
shown in Table I, although this figure may
vary as much as 20 percent from tube to tube.
Tuning the plate capacitors through their
range should show no variation in plate cur­
rent, otherwise any fluctuation may indicate
the presence of a parasitic oscillation.

If all goes well, a bit of drive may be
applied to the amplifier. Power output is
checked with the aid of an s.w.r. meter in the
antenna circuit. Drive is slowly raised, re­
resonating the plate tank circuit for optimum
output. When plate current approaches 500
rna or so, with 75 to 100 rna of grid current.
the "target" area is being approached, and
loading should be readjusted. The name of the
game is to approach the proper input level,
say 2 kilowatts p.e.p. input with a dummy
load, with coincident maximum power out­
put and proper grid drive. You will note that
power output will peak at a certain setting of
the loading control with a given value of grid
drive. With either too much or too little load­
ing, efficiency will sutler.

The convenience of a power output moni­
tor such as an s.w.r. meter cannot be over­
stressed, as it permits the operator to achieve
maximum power output with a given power
input. without over-driving the tube. When in
doubt. hold the grid current on the low, rather
than the high, side. With 2000 watts p.e.p,

Top view of the 10 meter amplifier.
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Ir m NV-Oa n

Specifications
Overall length of spreaders 305~

Turning radius 13'0
Weight 42 Ibs.
Boom diameter 'Z'
Boom length 8'
Mast diameter l V.- to 2W
Wind survival 100 mph
Forward gain 8.5 db
Input impedance 52 ohms
VSWR 1.2:1 or better at

resonance on all
bands.

Power Maximum legal
Front to back ratio 25-35 db oe­

pending upon
electrical height

all others obsolete!
• Extra heavy duty universal boom-to-mast
bracket that tilts and mounts on any mast l v." to
2Y2~ in diameter. So get in Hy-Gear to get a Hy·
Quad from the best distributors under the sun­
he's the one that stocks Hy-Gain !

MY-GAJ. EUCTIIO ICS CORPOIlADDII
P.O. Box 868·2

LInc oln, Nebraska 68501 Dept. AC·'

See page 110 for New Reader Service
FOR THE STRONGEST SIGNAL UNDER THE SUN!•

The Quad that made
Hy-Gain's all new Hy-Ouad will outdo all other
quads because it's engineered to do just that. The
Hy-Quad is new, it's superior. it 's complete. It's
the first quad 10 have everything.

• The Hy-Quad has all parts inc luding those not
suppl ied by others. like a boom, wire and all
hardware.
• The Hy-Quad is constructed of aluminum.
Spreaders are broken up at strategic electrical
points w ith cycotec insulators.
• Tri-band 2 element construct ion with individ ­
ually resonated elements with no inter-action.
• Hy-Ouad requ ires only one teed line tor all
three bands.
• Indiv idually tuned gamma matches on each
band with Hy-Gain exclusive vertex feed .
• DC grounded elements to drain off prec ip ita­
t ion static. Prov ides low-noise operation.
• Full wave element loops require no tuning
stubs. traps. loading coils. or baluns.
• Heavy duty mechanical construction of strong
swaged alum inum tubing and d ie formed
spreader-to-boom clamps.



INTEGRATED CIRCUIT

R. F. PREAMPLIFIER
BY JOHN J . SCHULTZ,· W 2EEY

A small Ie unit is the heart of this cascode d . amplifier that may be used for
single or multiband operation. Operation from a variety of power sources is

possible.
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deal of care to form ing the proper external
bias networks and providing temperature
components considerably reduces the overall
complexity and cost of the complete r.f. amp­
li fier. Also, because the IC is a matched and
compensated unit, the power drain is very
low.

The unit can be operated from batteries, if
desired, for an extended period with a lan­
tern type battery, for instance, having an
operating life approaching its shelf life. This
fac t plus its wide temperature range makes
it ideal for use in remote locations, such as a
mast mounted preamplifier. Another bonus
it that an a.g.c, control circuit is built-in . A
discrete component amplifier might require
another transistor and several passive com­
ponents to achieve this function.

The Ie unit is in the middle of the board with its
leads sp rea d out spider-leg fashion. Below and
to its right is the potentiometer used to se t the
a mplifie r gain. A slug-tuned input coil is mounted
above the potentiomete r. The output coil is

d irectly left of the IC.

",
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og. I-Inte rnal Circuit of the PA·713 r.f. a mpli­
fier IC.

M ORE and more linear integrated circuits
are becoming available at reasonable prices
which are designed for r.f. or i.f. amplifier
use. This article describes the construction of
a preamplifier using a Philco PA-713 unit
but much of the informatio n is applicable to
other linear IC's designed for r .f . amplifier
use.

T he cost of the IC unit itself (about $6 in
the case of the Philco unit) may, at first,
appear high when one considers that a few
transistors will cost less. If one focuses on ly
on the cost of the IC unit, however it clouds
an evaluation of the overall adva ntages of
the IC un it. T he IC unit not only contains a
few transistor fu nctions but a number of
resistors and diodes which make up the bias­
ing networks and form a matched and temp­
erature compensated structure. The IC unit,
for instance, will operate from - 55 ' C to
+ 125'C. It is true that discrete ind ividual
transistors will also operate over such a range
but the builder of a unit has to devote a great

° 1829 Cornelia St., Brooklyn, N.Y.



me the gain increases to about 22 db and the
noise fi gure drops to 7 db. The latter figure
is not pushing the sta te-of-the-ar t by any
means but it is much better than the no ise
figure of many receivers. So, the PA-713
does qualify as a very suitable choice for a
preamplifier when used with any but the
most expensive commercial receivers.

Since the unit is directly coupled , it can be
used down to i.f. frequencies or even audio
frequencies for that matter. The gain increases
somewhat to 33 db but the drive/versus gai n
at the lower freq uencies tend to make other
IC's a better choice.

Figure 3 shows the variati on of the supply
current required with supply voltage. The
maximum rated voltage is 12 volts but little
additional gain is ac hieved when the un it is
o perated with more than 6 volts. Voltages
below 5 volts sho uld not be used or else the
performance, especially noise figure , will start
to deteriorate.

RF Amplifier Circuit
Figure 4 is the circuit of the PA-71 3 used

as a single-band r.f. amplifier. There arc so
few components involved in the overall cir­
cuit that none should require any special
explanation.

Figure 4(B) shows some input and output
tuned circuit components that can be used if
it is desired to make a mult iband preselector.
The input circuit is tuned while the output
circuit is left broadbanded, Homebrew coil
ca n be used just as well, if desired , an
checked with a grid-dip meter fo r prope
resonance on any desired band.

For protective purposes, particularly if th
preamplifier is remotely installed or use
close to a highpower transmitter, a pair 0

d iodes connected from terminal 4 to groun
is good insura nce against damaging the I
unit. The diodes arc connected with opposit
polarity. Almost any small signal compute
type d iode will do, particularly of the hig
speed swi tching type. Types I N456, I N8 1
are typical examples .

Construction
T he photograph shows the construction 0

a single band preamplifi er using the PA-71
fo r eventual placement in a Minibox enclo
sure.

About the only precaution to observe i
construction is adequate isolation of the in
put and output circuits. In thi s case, the coil
are separated as fa r as possible and are als
oriented at right angles to each other to .pr

.
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Fig. 2-AGC/Gain characteristic of the PA·713.
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The PA-713 Circuit

Figure I shows the inte rnal ci rc uit of the
PA-7I 3 unit, all of which is contained in a
10 lead TO-5 transistor package. Transistors
Q. and Q2 are a direct coupled amplifier in a
cascode configuration . Transistor Q" is an
auxiliary emitter fo llower stage which pro­
vides bias stabilization and gain control. T he
unit can be operated either "wide open" with­
out a.g.c. or with a.g.c., as desired. For the
former type of operation, terminals 2 and 3
are tied together so a voltage divider network
is fo rmed by the l K, IOAK and 75K resis­
to rs. T he drop across the 75K resistor pro­
vides a fixed forward bias on Q". If a.g.c.
action is desired a positive a.g.c. voltage is
applied to term inal 2. The range of a.g.c.
voltage necessary and its effect upon the gain
of the unit is shown in the graph of fig. 2.
Note that only a small change in voltage is
necessary to produce a large variation in gai n.
A manual gai n control, if desired , ca n be pro­
vided very easily by placing a 10K potentio­
meter between terminal 8 and ground with
the wiper arm going to terminal 2.

T he PA-7 13 is usable at frequencies up to
200 me, although its best gai n and noise fig­
ure will be achieved when operated below
60 me. At 200 me it can provide about II d b
of gai n with a noise figure of 10 db. Below 60

Fig. 3-PA-713 supply voltage/cu rren t curve.
O ptimum o pera ting voltage is 6 volts; maximum

voltage is 12 volts.
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bias networks, control networks or interstage
coupli ng and loading elements. _

(8 )

Fig. 4 (A)-Basic r.f. amplifier circuit and (B) cail
values that can be used for 20-15-10 meter

operation .
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Summary
This article only illustrates one of the uses

f the PA-7l 3 and other similar linear inte­
rated r.f. amplifier circuits. T hey wo uld fi t
icely into the construction of a number of
eceiver accessories and receiving units.

Essentially, they provide the same perfor­
ance as a circuit using junction type bipolar

ransistors, not FET'S, although Ie's are being
cveloped with FET functions incorporated.
djustment is simply a matter of peaking the

uned circuits and there is no need to worry
bout the need to carefully select external

vent coupling.
T he PA-7 13 itself is directly soldered into

the circuit although a PC board type of soc­
ket could have been used. T he latter are in­
expensive and probably a good idea to use
rather than risk heat from the soldering iron
ruin ing the IC during construction. A PC
board type of potentiometer is used as a
manual gain control, although it is not
brought out as a front panel control. It was
incorporated so that a handy means of adjust.

ent is possible to initially set the optimum
alue of gain for usc of the preamplifier
fore a part icular receiver.



CRYSTAL R.F. • SCILLAT RS
BY JOHN J. SCHULTZ.* W2EEY

This is not a varactor diode tun ing scheme. It uses resistance variation directly
to couse small changes in crystal oscillator frequ ency. The method may be
used directly at the oscillator or remote control is possible using on FEr as

the resistance control element.

T HERE are many instances when it would
be desirable to have some means avai lable
to slightly vary th e frequency of a crystal
oscillator. One insta nce th at is common. con­
cerns the crystal osci llator used for h.I.o,
action in most transce ivers in the receive
mode. Making the b.f.o, frequency variahle
o ver a few kc would p rovide a simple for m
of receiver increment al tun ing for man y
transceivers th at do not provide this fea ture.
The tu ni ng range cannot he made too great
because of the bandpass shape of the usua l
crysta l or mechanica l filter used in a trans­
ceiver. However, it will be found a usefu l
feature for s.s.b. operation, where many DX
signals a re still far from ultra-stable and even
slight retuning o f th e transceiver main tuning
often results in lost QSO·s. Basicall y the
same effect can be achieved by mak ing one
of the crystal oscilla tors used fo r a mixer
stage in the receiver chain variable. Since such
stages are gene ra lly common to both th e re­
ceive and transmit funct ions. provisions must

• I829 Cornelia St., Brooklyn. N .Y.

be made for switching the crysta l freq uency
along with the receive/transm it cha ngeover.

O ther purposes for which it might be de­
sirable to make a crystal oscillator slightly
va r iable inc lude f.s.k. uni ts. fo r ca lib ration
purposes and test oscilla to rs.

Various schemes have been developed to
" rubher" the frequency of a crystal: some
date hack man y years . Most methods in­
volved some fo rm of tuned circu it approach
with an inductor and variable capacito r be ing
requi red . Moreover, the tun ing capacito r had
to he located in close proxi mity 10 the crysta l
oscill ator. The method described in this article
is uniquel y simple and does not requ ire the
use o f any specia l circu it components, such
as varactors, Onl y a potentiometer and or­
d inary capacito rs a re req uired.

The tuning element may be ph ysically
located hy the crystal oscillator or remotely
by th e use o f an FET in place of a potentio­
meter at the oscillator. The scheme is illus­
trated using transistor circuits but is equally
applicable to tube-type crystal oscillators as
well since it only modifi es the crystal opera­
ting condi tions.

Basic Circuit
T he circuit of a simple transistor crystal

oscillator is shown in fig . I (A) . The oscil­
lator output frequency is determined by the
basic c rysta l reson ant freq uency and the cir­
cui t condit ions wh ich interface the crystal
and a transistor o r vacuum tube . For those
who don't mind a bit of math, the Appendix
gives th e formulas wh ich can be used to deter­
mine the o utput frequency. Figure I (B)
shows the equivalent elec trical circui t of the
crystal and also an ex te rnal capacito r. Ct .
The effect o f Ct on th e output freque ncy can

..
X ' 0 1--- - - ~ •

0~ c, l•=
J J

c,
c . ______ J

c'T(A ) lB) Ie)

Fig . l-Simple crystal oscillator ci rcuit (A).
Equivalent crystal circuit with added series co­
paciforlB) and replacement circuit for capacitor

(C) in order achieve res istance tuning .

44 • CO • July, 1969 See page 110 for New Reader Service
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View of the crystal oscillator built on a piece of
Vector board .

Fig. 2- 0scillator circuit with resistance tuning
(AI and graph of tuning range (B).
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variable resistor placed directly in the oscil­
lator circuit as shown in fi g. 2 (A). The gate
of the 2N5 l63 is a.c. bypassed to ground
and there is no particular restriction upon
how far distant a potentiometer need be loca­
ted which controls the 2N5l63 gate voltage
and hence the crystal oscillator frequency.

Practical Circuit Illustration
Figure 4 shows a circuit which is actually

a combination of the oscillator circuit of fi g.
2 (A) and the F ET control circuit of fi g. 3 (A ).
The circuit will operate with fund amental fre ­
quency crystals over the broad range of 3
to 15 me. Such a unit designed to operate
over a narrow frequency range can be used
to simply directly replace the b.f.o. in a trans­
ceiver. Alteration of the transceiver circu its
is thereby avoided and the unit can be re­
moved as desired to return the transceiver to
its normal b.f.o. operation. The same circuit
can be used, of course. to modify an existing
crystal-controlled b.f.o.

The gate voltage range of the 2N5 163 is
restricted by the 18K ohm resistor in series
with the 5K tuning potentiometer from about
5.3 to 7.0 volts. The 5K linear taper potentio­
meter is ini tially set about mid-range. The

Remote Operation
Remote operation of the tuning of the

oscillator can be accomplished in several
ways. bu t the easiest is by using the resistance
propert ies of an inexpensive FET. Many FET'S

exhibit a wide range of varia tion in drain­
source resistance as the gate-source bias volt­
age is varied. Figure 3 shows thi s variation
fo r a specific FET. What makes the use of the
2 51 63 particularly useful fo r resistance
tuning of a crystal oscillator, however, is
that the drain-source capacitance shows very
little change over the gate-source voltage
range.

It should be noted, that the drain-source
resistance shows a wide and linear variation
over a restricted gate voltage range, about
5.5 to 7.0 volts. Fortunately, the resistance
change over th is range almost exactly equals
that required by the curve of fig. 2 (B) . It is
only necessary to have the gate voltage to the
2N5l 63 vary linearly from about 5.5 to 7.0
volts in order to remotely accomplish the
same frequency change as takes place with a

also be calculated. If now C, were replaced
by the network shown in fig. I (C), the im­
pedance of the network would vary with the
setting of the variable resistor. When the

I resistance is zero, only C2 is active and re­
I places C I. Thus, varying the resistance will

change the network impedance and hence
I the output frequency of the oscillator.

One can calculate the changes in frequenc y
that take place. bu t generally one can form
a good idea of the frequency variation pos­
sible from the circuit illustrations shown. For
example, fig. 2 (A) is a simple oscillator cir­
cuit using the resistance tuning scheme.
Figure 2 (B) is a graph of resistance change
versus oscillato r freq uency with the oscillator
center frequency set when the resistance
value is 6K ohms. A variation of 2 kc total.
I kc each side of the set frequency, is easily
possible.

The frequency variation with resistance
change is not exactly linear but close enough
for smooth frequency variation. One problem
is that the resistance range over which the
most linear frequency variation takes place
requires a resistance range of about 3K to
10K. So, in practice, to obta in an equal
change in frequenc y with angul ar rotation of
a potentiometer shaft, one would use a poten­
tiometer of 7.5K with a linear taper and
place a 3K resistor in series with it, in place
of the variable resistor shown in fig . 2 (A).

See page 110 for New Reader Service July , 1969 • CO • 4S



Summary
The resistance tuning method for a del

frequency variation of a crysta l oscillator ha
been presented mainly as a means to permi
simple b.f.o. frequency variation in the cas
of a crystal controlled transceiver or receive
b.f.o, The applications of the method are f
wider and can be used for many constructio
or equipment modification projects. Also, th
use of an FET as a remotely controlled, noise
less variable resistance element can be applie
to a variety of other applica tions besides re
sistance tuning of a crystal oscillator.

The transistors used in the illustrat ive cir
cuit presented are all Fairchild units and ar
all inexpensively priced epoxy case units
They are especially recommended for th
applications shown. Most of them are avail
able locally bu t in case of difficulty the near
est source of supply can be determined b
writing Fairchild Semiconductor, 60 Con
nolly Parkway, Hamden, Conn. 06514.

quency control. The potentiometer is only
placed next to the oscillator in the photo­
graph for illustrative purposes. On the Vec­
tor board used fo r construction, the 2N5 J63
is the small epoxy un it immediately to the
right of the resistor mounted on the extreme
left hand edge of the board. The transistor
used for the oscillator is immediately to the
left for the crystal ca n and the slug tuned
output coil immediately above the crystal can.
The other circuit components are placed
around the oscillator circuit to provide the
most direct terminal connections, although
their placement is not critical.

In a transceiver, the circuit contained on
the Vector board could be mounted on the
chassis along side normal b.I.o. oscillator
circuit with its output substituted for that of
the normal b.f.o. The tuning potentiometer
can be mounted in place of some infrequently
used control on the front panel of the trans­
ceiver or even external to the transceiver. In
any case, it should be possible with any trans­
ceiver to add such a unit without drilling any
holes in the transceiver panel and in such a
manner that the un it can be easily removed
and the transceiver restored to its normal
b.f.o, circuit function.

See page 110 for New Reader Servic

Appendix
The oscillating frequency of the oscillato

circuit shown in fig . 1 (A) can be found fro

[Continued on page 96)
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Fig. 4-Example of application or resistance tun­
ing as used to provide incremental tuning for a

simple crystal oscillator.

output frequenc y of thet crystal oscillator is
then adjusted using an approxima te 10 mmf
variable capacitor across the drain-source
terminals of the 2N5 163 for the correct cen­
ter frequenc y. The frequency range covered
by variation of the 5K ohm depends upon
the operating frequency of the oscillator and
will range from abo ut :!: 1 kc at 3 mc to
about :!: 3 kc at 15 mc. The supply voltage
to the 5K potentiometer should be regulated ,
preferably using a zener diode circuit. The
tuning slug in the coil in the collector output
circuit can be adjusted to provide the correct
amount of output for use with a particul ar
product detector.

COrlJtruction
T here is nothing particularly critical about

of the construction of a resistance tuned
crystal oscillator. If an FET is not used for
remote control, the potentiometer used as
a tuning control should be located within a
few inches of the oscillator. There is no par­
ticular restriction upon placement of a poten­
tiometer if an FET is used to control the oscil­
lator since only a d.c. control line is involved
between the potentiometer and the FET gate
terminal. .

The photograph shows the construction of
a b.f.o. crystal oscillator circu it which uses
an FET to allow remote potentiometer fre-
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Fig . 3-Drain·source resistance and capacitance
of circuit (A) vary as shown in graph of f jgure

18) with different gate voltages.
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A MUST FOR EVERY DXER

SUPPLY IS LIMITED-ACT NOWI
Without subscription, cost price is $3.95.

This fabulous book sells for $3 .95 any·
where in the U.S. and is available for Im­
mediate delivery from the CO Technical
Library. However, with any subscription to
CO you can obtain a copy of the OX Awards
Lag for just $1.50 (a $2.45 savings). To ob­
tain your OX Log at the discount price it must
accompany a subscription order to CO, but
that order con be for renewals or extensions
as well as for new subscriptions.

AWARDS
LOG

This new ISO-page log book has been
published for use by all OX'ers to keep
an organized log of contacts and con­
firmations for the many OX awards now
available.

Complete details are provided on the
number and type of contacts needed for
over 100 major awards made by amateur
radio clubs throughout the world. In ad­
dition to specific award qualifications and
costs, the method of confirmation and how
and where to apply are also listed under
each individual award .

Special individual logs are set up under
each award providing space fo r a complete
record of contacts and confirmations in­
eluding log data required to be submitted
with the award application.

T he DX A wards Log required over two
years preparation in order to contact radio
clubs th roughout the world for the latest
data on awards currently being offered. It
is the most complete and up-to-date source
for such information. It will be inval u­
able to the "wallpaper collector" as well
as any amateur of SW L making OX
contacts.
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WEATHER WARNINGS

WITH VHF RECEIVERS

BY IRWIN SCHROEDER,* W9VCL

T HE radio amateurs have long been known
for their service to their fellow ma n. We can
assist in new ways in th is ever increasing com­
plex civiliza tion. The way to be discussed in­
volves watching for severe weather and
notifying authori ties when a storm may be
coming toward you or has passed. The equip­
ment is already in each two meter amateur
station.

The basis of severe weather warning rests
in the ability of the storm to have great
electrical potent ial resulting in discharges
that we understand as lightning and static
crashes. These "floating capacitors" which
is one way of looking at severe electrical
storms, have a constant rate of discharge and
static crashes per two minutes or thereabouts
Because this is sta ndard for this storm. at
this time one can tell if the static crashes in
one minute are more frequent indicating the
storm is moving closer. If the number is less
the sto rm is out of range or decreasing in
• •mtensity.

If one could follow these static crashes.
the direction of the storm could be determined
if it were not overhead. T his is done by point-

•
ing the two meter beam first due north. sec-
ond due east, third due south, and fourth due
west. With a minute timer the number of
sta tic crashes are counted in one minute. T he
quadrants that have the greatest number of
static crashes have the storms in that direction
from the amateur station.

At two meters the storms are usuall y not
detected until they are about seventy five
miles away. If one will recheck the locat ion
of the sta tic crashes at fifteen minute inter­
vals. he will see the frequency at each com­
pass heading change. By marking these down
on a diagram, the direction of the sto rm can
be noted and one will be able to tell if it's

' 181S North 4th Street, Sheboygan, Wisconsin.
•
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• •coming nearer or moving away.
As one becomes interested in sto rm

tracking he will find a barometer to be help­
ful since most tornados occur with a baro­
metric pressure of 29.75 mm of mercury
or less especially around 29.50 mm of mer­
cury. A warm and a cold weather front
usually meet south of the area. The amateur
does not have to monitor two meters day and
night to check this, but can easily tune an
a.m. radio to the 550 kc end of the dial. If
there are more than 30 static crashes per
minute, he should then begin seriously look­
ing for an electrical storm.

The above procedures are important be­
cause tornados and hurricanes have their own
electric generating system. One does not have
to bounce a radar signa l off them and then
receive it on the bounce. The average to r­
nado will have sta tic crash counts of 80 or
more per minute. Thunderstorms will be in­
cluded in the same catagory, but the frequency
will be less. A wind storm and a rain storm
may not have th is electrical potential and
are not dan gerous so they will not be con­
fused in your severe weather watching. The
above informa tion is not new, but not
generally published.

It is very possible that the six meter ama­
teurs could use their rotating beams for the
same public interest, and the detection of
storms seems to be about a 20 mile greater
distance at 50 me,

Let's all hop on the bandwagon and give
the public an added service in the name of
amate ur radio ; and who knows, you may be
able to warn your own neighbors of an exist­
ing catastrophy in time to help him avoid
personal injury. See if you can also beat the
weather bureau reports by one half hour.

The same, incidentally, can be done with
a T V.set if it .is equipped with a rotator on
the antenna, _

5ee page 110 for New Reader 5ervic



TWIN LEAD MULTIPLE DIPOLES AND VEES
BY WILLIAM M. TURNER,* W4MND

Tob ie I

'1I'

Antenna Antenna Length

Type La Freq . Hi Freq.

75/40 Meter 122 '-2 " 66 '-1 0 "
Inverted Ve e

20/15 Meter 32'-4 - 22' · 2"
Duol nrecre

r-- -'2"'O'-'"'-'."'....'-"'O, "'''-'''2'-··:..:4,,· -i
15 Meter D.pole 22 '-2-

Othe r Ideas
Several other ideas were considered, how­

ever they have not been tried at thi s sta tion.
T he ideas arc o utli ned be low in hopes that
they may help solve somconc's problem or
provide a base for further experimentation .

( I) Construct elements of 300 ohm open
wire line in place of the 450 ohm line des­
cribed. Consideration was also given to con­
st ruc tio n of the elements from regular 300
ohm polyethylene line ; however, it is suspec-

fig _ 1-Duol dipole constructed from commer­
cially available 450 ohm open wir e TV trons­
mission line. Typical lengths are given in Tobie 1.

will perform on three bands. Exa mple:
(I ) Dipole No. I is cut for 40 meters and

dipole No. 2 is cut fo r 20 meters. The system
will then operate on 40. 20, and 15 meters as
the 40 meter dipole will opera te a t I V2 wave­
lengths a t 15 meters.

(2) D ipole No. I is cut for 75/ 80 meters
and dipole No.2 cut for 40 meters. The sys­
tem will then operate on 75/80. 40. and 15
meters.

It appears that the antenna sys tem may be
used for any two ba nds by cutting each dipole
as if it were suspended separatel y. There
appears to be little interaction between the
d ipoles. The basic idea can be ex tended to
inverted vces without much difficulty as
shown in fi g. 2. In this case the antenna is fed
with 50 ohm coaxial line.

S EVERAL years ago this station was faced
with the problem of erecting a 75 meter and a
40 meter antenna in a yard not particularly
suited for low frequency antennas. A fter
much thought and research this problem was
solved by using open wire transmission line
for the elements of a dual band inverted vee.
The result was a vee antenna mounted on a
single set o f supports that:

( I) Performs similar to a mono band in­
verted vee on 75 and 40 meters respectivly.

(2) Has a low stand ing wa ve ra tio on both
bands.

(3) Is light weight.
(4) Is inexpensive.
(5) Uses a single 50 ohm coaxial feed line.
(6) Is easy to construct and adj ust.

The antenna employed fo r 75 and 40 meters
was so successful that the same idea was
la ter used in constructing a dual 15 and 20
meter dipole. This antenna also gave excellent
performance. While there is noth ing unique
about multiple dipoles" ,",· the construction
technique o utli ned here will permit an ex­
client performing antenna to be assem bled
nd adjusted with minimum effort and ex­

nse, The purpose of th is arti cle. then is to
utline in detail the construction technique,
erformance, and additional tho ughts per­

inent to the above type of mult iple dipole.
Basically, the multiple dipole type antenna
as shown in fi g. I and consist o f two dipoles

-d by a common 70 ohm coaxial trans­
ission line.The elements are made of com­
ercially availa ble 450 ohm open wire line.
ne wire of the open wire line is cut fo r dipole
o. I (lowest frequency d ipole) and the

ther wire cut fo r dipole No. 2. The anten na
supported by insulators and halyards em­

oyed at the ends of dipole No. I . The open
ire line insulating spreaders provide support
r dipole No.2. If either of the dipoles is
t fo r 40 meter operation the antenna system

624 Squire Lane, Orlando, Florida 32806.
The Radio A mateurs Handbook: ' ARRL, 45th

ition, 1968, page 355.
RRL A ntenna Handbook: ' ARRL. 10th

dirion, Multiple Dipole Antennas, page 192.
Q Antenna Roundup. Vol. I," Cowan Pub­

shing Corp., The All-Band Dipole, page 72.
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desired frequency. Resonance was determ ined
by observing the lowest s.w.r , reading ob­
tained from a plot of frequency vs s.w.r. The
40 meter antenna was cut fo r op tim um phone
band performance. It will not, therefore , have
a very low standing wave ratio inside the 15
mete r band. Fifteen meter operation from the
vee was not requ ired a t this station as a tri­
band beam is used o n this band. If J5 meter
vee opera tion had been desi red, th e 40 meter
antenna would have been cut to resonate at
a lower frequency. The ra tio o f the 15 meter
resonant frequency to th e 40 meter frequency
is 3tol .

The second sys tem was recently construc­
ted at WIl4BKF and is a dual band dipole for
15 and 20 meter opera tion. This antenna was
constructed simi lar to fig. I and mo unted
about 25 feet above ground . It was fed with
70 o hm coaxial cable.

If in trimm ing the antenna fo r exact reason­
ance th e inne r anten na must be cut between
the spreaders , the end of th e wire may be
held firm ly in place by using e lec trical tape
made into spreader. The wire is so lightweight
th e tape sp reader will support it for a con­
siderable length o f time.

Curves of S.W. f. versus freq uency are
shown in fi gs. 3 and 4. Figure 3 indicates the
15 me ter antenna has an excessive standing
wave ra tio at th e low frequency end of th e
band. In th is case the antenna was cut for
optimum performance in the phone band . If
performance over th e enti re band had been
desired the antenna wo uld have been m ade
longer so that its resonant freq uency would
have been about 100 kc lower th an th at
shown. This wo uld have shifted the entire
curve to th e left by 100 kc so th at the stand­
ing wave rat io at 2 1.0 me would have been
approximate ly 1.4 : I .

It was somewhat suprising to fi nd the 20
meter antenna was essentia lly fl at across the'
en tire band (see fig. 3). The reason for the
antenna being so broadband is not apparent
at th is time. -

Fig. 4-Plot of s.w.r. versus frequency for th
75 a nd 40 meter dual vee.
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ted th e lower ve loci ty fac tor caused by th e
solid dielectric will not permit this without
some form of compensa tion simila r to that
required for a folded d ipole constructed from
re gular 300 ohm TV line.

(2) Construct lo nger e lements of 450 ohm
wire line and interlace 300 o hm o pen wire
line between the sp readers of th e 450 ohm line
cut fo r the higher freque ncies. Theoretically
a fi ve band antenna could be made using this
concept. For example, cut the 450 o hm open
wire line for the 75 and 40 meter bands thus
permitting operat ion on 75, 40, and J5 meters.
Interlace 300 ohm o pen wire line between
450 ohm line sp readers cu t for the 20 and 10
meter bands. Therefore we have one antenna
th at opera tes on 75, 40. 20, 15 and 10 meters.
The 20 meter antenna beyond the 10 meter
antenna might be d ifficult to support in this
configura tion, however, if the 300 ohm
spreaders were left o n that portion of the 20
meter antenna they could be taped to the 75
a n d 4 0 m eter e le me n ts with out much
d ifficulty.

Fig . 2-Duol inve rted vee constructed from 450
ohm open line. Vee no. 1 cut for 75 meters is
122' 2" long . Vee no. 2 cut for 40 meters is
66 ' 10" long. The ontenno is fed with 50 ohm

coaxial coble .

fig . 3-Plot of a.w.r. versus frequency for the
15 and 20 meter dipole .

Construction and Results
Two d iffe rent antenna systems have been

constructed using th e technique o utlined. The
fi rst system constructed was a d ual band in­
verted vee sim ilar to fig. 2 for 75 and 40
meter phone band operation. Both dipoles
were ini tia lly cut about 10 % longer than
shown. Each dipole was then trimmed a few
inches at a time until it was resonant at the
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Re6ufb ~ Ute
1968 CQ World Wide DX (Phone) Contest

BY FRANK ANZALONE," WIWY

T liE October 1968 CQ WW Phone Con­
test will probabl y go down in the record
books as the biggest one of them all . Not only
in the number of entries but also in the num­
ber of participating cou ntries and record
breaking scores.

We received logs from 132 countries. a
20 % increase over last yea r and a new all
time record. A total of 1349 sta tions submit­
ted logs, a modest 4 % increase over last year.
But our own WI K 503 logs indicated a 10 %
increase, for which we were very grate ful.

Also pleasing were the returns from our
VE neighbors. mostly due to some spirited
club competition and the VE6T1' Trophy.

The two top contenders for this Troph y.
VE3LZ and VE3FHO. tu rned in the hi ghest
country total of the contest. Barry Garrell
(VE3CDX) was the operator at the winning
3LZ and Garry Hammond (VE3GCO) was
behind the mic. at run ner-up 3FHO.

If you check the scores closely you will
find that four single operators worked all 40
Zones on 14 me. K2K UR . W20NV. K8­
MM~I andVE3LZ. Three of the multi-multi
"big guns" also made it, OH2AM, W3MSK
and W4 ETO.

Appl icat ion for the special WAZ contest
certificate should be made through the usual

· Chairman. Contest Committee

Another contest expedition, this one out of Lux­
embourg . That ', Walt Smith, WI DWQ at the
mic. and Bernie Welch Ol4FS the other half of
the team . They al so had problems, broken tower

and what not.

PLAQUE & TROPHY WINNERS

Single Operator, Single Band
W OIlLD- North Jersey DX association,
Dr. Harold Megibow Memorial T rophy.
Won by Ricardo Sierra . Jr. CX2CO.
CAi'iADA- Gene Krehibiel, VE6TP Tro­
phy Won by VE3LZ. Barry G arrett
operator.
CAll m ./ C.A.- Gus Kuether, HR2GK
T rophy Won by Carmen Elena Nieto.
YS' CEN.

Single Operator, All Band
\VOH tll-Bill Leonard. W2SKE Trophy
Won by James B. Neiger. ZD8Z.
U.S.A.- Potomac Valley R.C. T rophy
Won by Gordon S. Marshall, W6RR.
EUIlOI'E-W4BVV Operator's Trophy
Won by Robert ~l. Snyder. tAl\AD.
OCEANIA-J ack Chalk, KW6EJ Troph y
Won by DU I UP. Brian Ike operator.
CAHIB. /C.A.-Ha rold Fox, W 3AA
Pl aq uc Won by Herb Schocnbohrn , WII
VXO/ KV4 .
A FH ICA- G ordon Ma rsh all. W6R R
Plaque Won by T homas W. Curry,
ZS5XA.

Multi-operator, Single Transmitter
WOlltD- John Knight. W6YY Troph y
Won by station DLIIWR.

Multi-operator, Multi Transmitter
\VOHtD- Radio Club Venczolano Tro­
phy Won by sta tion PJ I\ ~IM .

Contest Exped ition
WOHtll- Stuart Meyer, W2GHK Tro­
phy Won by station ZFI EP.

Special CO Plaques
U.S.A. All Band Champion James L.
Lawson. W2PV.
WOIlLD- Multi-Mult i Champion Sta tion
OH2A~1, OH DX Ring.
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TOP SCORES
SINGLE OPERATOR

ALL BAND
ZD8Z ..4.184.680 DJ2YA 1.783.204
W~VXO/ II F LD 1.775.71 8

KV4 3.135.475 VE7SV 1.752.576
D U IUI' 2.068.843 JA IAEA 1.7 14. \ 95
LAMD 1.828.503 II BAF 1.684.475
OH7 P\ 1.8 13.700

MULTI-OPERATOR
SINGLE TRANSMITTER

()I.~WR 3.0·J.8.903 UA9AN 2.692.440
IILCK 3.046.160 DUWW 2.635.133
SK6A B 2.831.328 UP2A 2.524.424

MULTI -OPERATOR
MULTI-TRANSMITTER

OH2A M 10.074. 120 W3MSK 5,5 15.70 1
OH5SM 9.510.588 OH 1AA 4.346.580
I'J~~IM 7.037.658 W4ETO 3.459,249

S INGLE OP E RAT OR
SINGLE BAND

2B m c 7 m e
YVILA 664,560 YV4UA 97.605
DL4 PM 6 14,544 JA211TV 65,910
Dl.6EN ..430,330 S~14CMG 61.473
W2S KE .429,976 SM5Bl.A 57.661
SM7CCU 405,886 K2G XI 46.835
KII 6GPQ 378.320 DJ6TK 40,91 8

2 \ mc 3.B me
eX 2CO 805.090 WI FZJlKP4 50.410
PA0FM 613.816 OMIBY 19,778
G311Cf 576,007 YV511PJ 19.485
SM3CNN 525-150 W4AXE 18.224
YV IWX 52ll,OlO G3 1A R 15,714
D13JB 471,822 G3RH M 14.723

\4 mc I.B m e
YV5ANF 754,075 W8GDO 36
UR2A R 609.440
VE31.Z 601.(.20
VE3 F IIO 56 1,960
PA0HIIO 521,560
Dl.8NU .479,961

The OlOWW crew erecting their 20 meter beam.
l oo ks like Dl6Ff is doing all the work. The rest of
the ga ng, Ol2UU, Ol6NK, OJ60U, OK 1AN,OJ6NK

and Ol3ZA.

52 • CO • July. 1969

channels. via K4I1F .
Not so encouraging were the returns from

the Caribbea n/Cenlra l America and African l
areas. Makes us wonder if the special award
donated by HR 2GK. W3AA and W6RR ar
all in vain. Maybe the news hasn 't galien
around yet. More pu bl icity in these a rea
certai nly is in order. You can help by sp read
ing the good word whe never you work
station in these areas.

Breaking a m ill ion by the all ba nders wa
commonplace, 33 single operators made it
Not much object in repeating the winners
the Top Scores listing shows that very clearly
However we would be derelic t if we d id no
give special mention to the fa ntastic score
tu rned in by Z 08Z and WOVXO /KV4.

It might in teres t yo u to know that the foo
all band Troph y winners a re Yankees opcr
ating from these overseas areas.

And just to keep the record straight. W 2P
is none other than J im Lawson. e\·W2S F
and W6 RR is Gordon Ma rsh all . ex-W6IT

T he 28 me band was real hot . probabl
its swan song fo r the present sun spot cyc l
A new world record was set by YV I LA. an
every continental record was broken by th
other top leade rs. Missing was the King
the 10 mete r band. l. U I DAB. Jaycee lost h
lower in a torn ad o and could not get it bac
lip in time.

O IAPM really planned for this one . Pc
(WA2 USX ) constructed a 6 eJ. yagi espe
iall y for the contest. At least he has the sati
faction of breaking the Eu ropean record .

It has been quite a few years since t
Single Band Trophy has been won on a
band other than 14 me. And wouldn't y
know that CX2CO wou ld be the one to do
on 2 1 mc? Ricardo is back in compc ritu
after a lay-off of a few yea rs and is aga
eligible fo r the Trophy.

W hich probably doesn't mak e YV 5A
too happy. since it looked like he had it ,
sewed up on 14 me. Oscar is a member o f t
famed YV9AA team that was the C ha mp
the " Big Guns," bUI did not enter cornpe
lion this yea r.

1\ FLO and I I BAF have a good o ne goi
down su nny It aly way. this year howev
Antonio turned the tables on M ino and to
the top spot.

The two lower frequency bands were n
too product ive in single band scores althou
the Multi-opera tor stations used them to go
adva ntage to fallen up their multipliers.

[Continued on page 971

See page 110 for New Reade r Servic



W3CBF .. 9.114 73 11 31 W5JWM .. 60.895 227 26 69
W30PJ .. 315 10 ~ 9 WA5CBT .. 25.404 125 23 SOU.S.A. TOP SCORES K3HPG 2B 147.069 443 30 87 K5TGJ .. 16.252 87 26 42
W3Koo .. 86.616285 31 77 W5QNY .. 12.801 99 18 33

Single Operator K3JVT .. 32.725 ISO 24 53 W5QNQ .. 12.773 95 19 34
W3QQL .. 22.113 127 17 46 WA5VSl .. 4.136 33 17 3D\11 lIand.. .. ............W 2I'V ..................1.314.403 W3EGo .. 18.198 118 19 35 WA5UOR .. 405 11 6 9

28 mc................ .....W2SKE ....................429.976 K3AWl .. 13.145 83 17 38 W6GHM/ 5

21 mc.....................W6GHM / 5 ..............275.762
W3Cl 21 44.919 162 28 65 21 275.762 731 32 97
W30HM 14 58.400 200 31 69 W5llB .. 102.502 366 30 76

14 mc.................. ...W20NV ....................407.660 K4NTC13 .. 17.472 106 18 46 W5N XF .. 12.510 96 17 28
W3MQ .. 9.300 63 16 34 W50BS 14 63.525 224 33 727 mc.....................K2GXI ..................... .46.835 W3 EAN .. 1.598 32 5 12 WASPER .. 8.250 70 18 32

.8 mc.....................W4AXE .... ..................18.224 W5KTR 7 18,414 106 20 46

.8 mc.... ........ ......... W8GDO ............................36
W4BVY A 1.011 .940 931 118 262
W4SYl A541 .650 562 100 245 W6RR A 1.184.625 1237 119 256
W4l ey A 500.889 579 90219 WA6lVN A 593.914 694 109 189

Multi Operator W4AQW .. 425.855 549 78 187 WA6BDU A549.400 597 112 216
W4NBV .. 344.144 44 1 90 184 W6QJW to 393.448 565 102 161

ingle Trans. ..........W2CPI2 ................1.082,496 W4KFC to 310.134 454 79 175 WB6UDC .. 337,441 472 94 163
Iul ti Trans. .......... W3M SK ................5.5 15.70 1 W4YWV .. 290.928 442 75 157 W6DGH " 292.392 446 90 158

W4AXl .. 282 .663 396 90 171 WB6HG U .. 29 1.081 437 93 156
W2GHK/ 4 W6WX .. 278.712 402 96 156

.. 232.564 390 69 J43 W6NTQ .. 248.750 432 83 116
mber g roups after call ' W2UJ .. 7.149 SO 24 39 WA4VIY .. 211.432 356 74 140 W6CY .. 232.893 360 85 J44
ers d enote t he following : K20EA .. 1.100 63 23 41 W4DRK .. i 68.144 320 54 132 WA6WXP .. 224,284 421 67 121
nd (A·all); Final Score: W21V .. 5.891 48 14 29 W4CRW .. 165.767 298 66 133 K6EV .. 21 4.034 413 75 131
m be r of QSOs: Zo nes and W2JB .. 2,490 30 10 20 K4lPW .. 145.200 362 46 106 WA 6EPQ .. J85,878 347 72 U 5
unt ries. Cert ificate win- W2SKE 28 429.976 1030 34 108 W4 l NI .. 137.313 278 60 III K6SDR .. 177.898 331 72 122
s are listed in bold face. WA21 FS .. 61.566232 21 65 W4E2 .. 131.760 251 60 123 W6EJJ .. 175.014 339 82 107

W2TD .. 61.056220 29 67 WA4UfW/4 WA6l CO " H 4.658 355 80 107
II /I A 317.420 466 68168 WA2VWl .. 58.685 202 29 68 .. 121.482273 52 101 WA6TQK " 149.468 336 61 97

BT A 269.222 430 72 155 WB2VQG ,. 48.048 221 23 55 K40SE .. 121.146245 61 122 K6PIH to 132.125302 61 90
KG .. 212.352 342 72 152 W2AH 21 207.690 595 29 109 W4TMR .. 100.602240 59 103 xsm, .. 132.030 280 69 94
RV .. 198.432 333 61 151 wB2NXl .. 190.080499 31 101 K4PCl .. 94.752 244 51 90 WA6AHF .. 124,456 236 70 11 8
FA .. 178.760 321 63 155 W2JVU .. 132.973 440 29 74 WB4AMT " 92.713234 43 96 K6ZQP .. 11 6.350 263 60 90
X .. 154.944 204 79 190 WA2CYQ .. 11 5.260 352 30 83 WB4LEH .. 66.220 167 47 93 W6VNH " 103.342 228 66 97
XL .. 154.198 328 52 111 WB2lKJ .. 95.294 316 29 77 WB4JSV/4 W6CS .. 73.353 197 57 90
JL .. 122.61 6 273 51 IDS W2LA .. 86.982277 31 78 .. 62.487 181 46 85 W6SR .. 69.120 197 55 73
IH .. 95.000 204 59 131 W2CXM .. 74.496274 27 69 W4FIG .. 45.952 132 51 77 W6VK .. 66,495 H3 55 88
PW .. 49,020 141 39 75 DllKX/W2 WB4AlK .. 38.532 181 24 52 W6DlZ .. 63.812 145 10 102
CD .. 44,1091 31 32 85 .. 66,704 273 24 64 W4GZO .. 33.384 141 34 73 WB6WIT .. 63,784 76 43 119
KDV " 37.901 251 49 99 WB2l GI .. 26.532 142 19 47 K4ZlE / 4 .. 26.602 106 34 60 W6BIP .. 55.460 113 46 72
X .. 28.168 106 39 70 F3VN / W2 W84JCV .. 19.2501 32 44 88 W6JKR .. 49.764 152 60 72
Y .. 14 .518 70 31 43 .. 4.440 43 IS 22 W4FCJ .. 14.592 68 28 48 W6UQQ .. 49.200 150 47 73
U .. 2.376 27 13 20 W20 NV 14 407.660 820 40 130 W4KMS .. 9.996 52 28 40 W6KJS .. 46.564 123 55 84
l 28 181 ,168 483 32 102 K2KUR 14 353.742 733 40134 WB4ENX .. 8.640 IDS 37 54 WA6AUD .. 41. 5281 29 49 67
Q .. 146.304 401 30 97 K21SP .. 243.429 530 39 120 K5FSE/4 .. 5.040 37 20 28 K6NA .. 34,1761 22 38 58
Q .. 108.777 375 27 74 WAlWVl .. 60.027 190 30 17 W4GF .. 4.31 2 35 IS 29 W860YU " 33.966 155 28 46

HFN .. 105.915 316 31 84 W21UV .. 43.830 170 29 61 K4VYN 28 191.125478 33 106 WA6lVM .. 31.815 134 41 44
lL .. 96.030 303 28 82 W2RGV .. 26.883 II I 26 61 W4QCW 28 183.095 471 32 103 WB6YHV .. 30.603 108 41 60
1 .. 93.492 305 29 77 K2GXI 1 46.835 226 25 60 K411 .. 165.564 459 31 95 W6AOI .. 28.512 130 33 48
XU " 12.720 121 13 40 WB4BDO .. 124 ,956 425 29 88 K6CCY .. 23.682 106 30 48
E .. 2.548 33 9 17 W3WJO A 840.285 846 103 252 WB4 F1N .. 102.724 296 29 93 W6QFU .. 19.512 100 32 40

21 239.190624 31 103 K7ADD/ 3 A 71 2.068 732 97249 W4VAN .. 97,438328 29 74 W6AM .. 16,875 79 33 42
DO 21 206.554 510 32 107 W3JNN A 677.352 721 107 227 K4QWX .. 88.181280 31 78 K6AUC .. 14.820 71 34 44
Y .. 104.868 331 25 83 W3MWC .. 493.11 5 639 77 188 W4WSF .. 56.4882 13 23 69 K6Tl R .. 14 .61 6 64 34 SO
U .. 53.4892 10 2S 64 W30V .. 404 .300 542 75 185 W4oQo .. 38.080 165 22 58 W5CWQ/ 6
P .. 53. 300280 23 59 W3NZ .. 381.114 526 11 181 K4 HAV .. 9.408 67 18 31 .. 1I,760 72 21 35WD ., 35.334 158 21 57 K3Jll /3 .. 379.050 493 81 185 WB4 FJ O .. 8.213 69 17 26 W6HS .. 10.920 73 20 32

HN 14 170.2004 16 38 tlO WA3KEG .. 370 ,080 457 89 199 W4YOY .. 6.016 46 17 30 W6EJ .. 6,298 47 20 27
R .. 18.648 104 21 42 K38NS .. 349.875 509 74 151 K4SKr 21 140.270 476 30 72 K6KA .. 5, 115 55 14 17
H 7 64 5 3 5 KnGM .. 331.574 442 11 181 WB4fOS 21 136.152 384 33 91 K6KQ N .. 4.770 39 23 30

W38YX .. 330,750 410 70 180 K4YYl " 1I9.223 351 31 86 K6MG .. 4.329 40 14 23
W3WPG .. 302.720 481 62 158 WB40JT .. 117.2 19330 34 89 W6GQK .. 3.913 33 17 26

A 1.314. 403 1I07 114 305 W3KT .. 208.101 343 64 149 WA4lMO .. 105.336 324 31 83 W6BHH .. 3.192 29 17 21
A 595,455 658 94 227 W3GRS .. 192.528 277 75 117 W4NOM .. 102.752 347 29 15 W6NKR .. 3.150 30 21 21

LK A 508,750 637 83 192 W3AXW .. 174 ,31 2 301 78 138 WA4UXU .. 83.436 271 26 16 K6MHD .. 3,045 31 16 19
.. 380,9 12 519 18 188 W3GRF .. 163,938344 64 114 WA4M SU .. 17.724 265 27 75 W6RQ2 .. 128 41 10 18
.. 352,440 477 87 180 K3JlK .. 160.398 330 55 11 6 K4CFB .. 76.558 266 25 76 W6EJA .. 714 20 7 1
.. 336.51 9 434 80 189 K3EUR " 159.080 338 50 11 4 W4DRW .. 69.161259 28 69 W60l .. 525 13 6 9
.. 300.594 434 11 167 K3HHY " 150.960 280 15 129 WA4CCW .. 21.183 112 22 41 W6KG .. 216 6 6 6
•• 241.776 423 58 149 W3MVB .. 150.660 356 55 125 WolD S .. 12.993 75 20 41 K6PUR 28 126.1« e~ 31 17
.. 233,184 390 65 139 K3ArG .. 138.882 316 51 107 WA4 KYR .. 6.380 58 16 28 W6E:O 28119.918360 31 B7
.. 210.542 374 59 140 W3NMP .. 136.590 310 50 107 WB4Gl O .. 2,060 23 IS 20 K6SVl .. 105.156408 27 65

M .. 18'i ,496 287 84 154 WA3FQJ .. 131 .225 252 54 127 W4WJJ 14 30.030 151 21 49 W61 SQ .. 89,991 314 30 69
ZG .. 159,011 268 12 135 WA3EPB .. 125.328 269 59 109 W4)AT .. 24.426 125 22 47 W86fYW " 71 .456292 28 60
F8 .. 158.599 338 41 116 W3YUW .. 84.588226 45 88 K4TWJ .. 12.920 80 24 44 WB6FRD .. 46.332 203 26 55

.. 124.640 238 57 133 W3DRO .. 11.404191 49 99 WA7JAN/4 W6QY .. 38,610 175 26 52
B .. 60.388 172 39 85 W3Ml .. 11 .696 200 42 82 .. 8.580 83 14 30 K6YFZ .. 36.610 191 24 46
12 " 58.800 177 38 82 W3GN .. 52,393 158 42 79 WB4EKY .. 6.045 61 11 28 WA6CPY .. 20.844 138 19 35.. 49.652 120 48 104 W3NNK .. 51,030 145 50 85 W4BYB 7 9.72e 70 17 35 W6DYC .. 20,463 J34 20 37.. 48,954 139 41 82 WA3JDA .. 48.671 153 40 79 WeAXE 3.5 18.224 110 22 45 K6VlA .. 18.414 109 22 40

48.884 112 28 73 W3GHD .. 45,539 144 42 71 W4NMl .. 2.520 40 10 20 WA6BWG .. 17.591 126 20 29.. 38.955242 51 11 2 W3EVW .. 43.134 142 39 72 K6VOI .. 10.208 84 14 27.. 34.989 11 4 30 77 W3HVM .. 43.350 153 34 68 W5NMA A 490.439 617 93190 W6Cl M .. 2.681 34 14 IS.. 28.104109 29 63 WA 3HBT .. 3U55 113 31 64 WA5AlB .. 465.221 593 JOO 187 WA6JAN .. 1.320 24 11 13.. 24,3 10 101 28 57 K3CBW .. 21.615 101 31 68 K58XG .. 430.514 554 100 182 WA6EKl 21 249.984 710 33 91.. 23.088 11 5 29 49 K3GYS .. 23.604 103 27 57 W5EU .. 276.129 506 69 120 W86NWW " 10 1, 050 39 1 27 67.. 21.074 93 31 51 WA3FFR .. 19.250 93 27 SO WA 5RXT .. 44.408 161 31 73 W860lR .. 81 .286 296 28 69.. 13.26611 2 43 6S
W3CGS .. 18.600 87 23 52 W5EDX .. JI .545 79 36 64 K6ERT .. 18.120317 27 57• • 11.760 64 26 54

11.753 64 30 43 WA31 XF .. 13.400 74 27 40 K5EXW .. 9.918 63 21 36 W6HJA .. 16.612 246 30 77.. 9.720 66 21 33 W3EQA .. 10.065 63 19 36 WSEQT 28 127.312437 28 B1 WB6lMN .. 19.952 132 21 37
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K~E .. 27.93 6 113 37 59 VE7AAF .. 57 . 486 163 52
W CK .. 2.074 22 15 19 VE7IQ .. 10.200 94 28
W9ECV," 28 120.435 382 28 83 vE7re 28 318 .752 1280 30
Wal8B .. B3 .398309 ~9 69 VE7BQF 14 88.245249 34
WAON HW " 70 .91 4235 30 76 VE1NW .. 62.370 202 31
KIll.N2

.. 63 .954226 30 69 VE7PY .. 28 .416 95 33
W KBG .. 7.754 64 19 27 VE78DJ 3.8 8.250 138 13
W'~CV5'B VE8BB A 329.289 963 55

21 47.061 203 25 56 VEBRX 14 318.524 798 35
W!1 GHN .. 34.866 J52 21 57 VE80K .. 140.864 517 38
WA/lMOJ .. 9.786 86 16 26 Cuha
WllSEA 14 51.701 203 28 69 COBRA A 59.976 396 30
KIITCF .. 47.2501 66 3 1 74 C02FA 14 21 .060 170 14
w;,rrrco .. 25.146 142 23 43 Dominica n R ep.
K eVA 3.8 783 29 11 16 HI3AB8 A

Alaska 1,505,1921900109
Kl 7EGO • 356 922 1000 59 99 (a pr. WB2VAE)
Kl7GHF " 127.571 756 32 51 HISLe 28 28.413 306 14
Kl7GKA .. 98 .6 10 32 1 54 60 G ree nl a n d
KL7EQG .. 80 .993 562 34 33 OlSAP A 123 .600 422 45
Kl 7EWA 14 3.720 45 11 20 OlSeA 14 36.750 314 17

Impressive antenna farm at VE3FHO, runner-up to WIGH8/Kl7 Guadeloupe

VE3lZ for the VE6TP Trophy. ThaI's a six seclion
14 1.160 22 8 12 fGIXL 14 156.177 560 29

B a r b a d o s H o n d u r a s

Quad on 14 me. If Doc come in second best with BP6CV 14 38.430 284 21 40 HQ 2GK A 650 .928 1.471 73

that loy -out, wonder what VE3LZ WQS using. Bermuda
J a m a ica

VP9BY 14 101,442 402 27 79
6YSCB 14 74.336 359 26

M co xic-n
W68 H .. 15.74 1 102 19 34 W855 .. 6 .960 60 13 27 Ca nad a XElTU 14 73.920 378 28
W86ZSU " 15.168 110 22 26 W81R G .. 3 .444 31 19 22 VOIHI A 196 .180 601 36 93 Niea racun
W6RGG .. 4 1 I I K8QYG .. 220 10 6 4 VOlAQ 14416,610 1322 32 103 YNIGlS A 404,200 1022 46
K6UJW 14 150.258 339 39 119 WA8TFJ 28 136.152 391 32 90 VOIHH " 151.575 456 30 99 P a na m a
K6EVR ., 124.320 326 38 102 W8JAQ .. 68.034 234 29 73 HPIJC A 401.098 686 79
WB6MOS .. 74 .704 244 36 76 W8WEJ .. 66.348 243 28 69 YElSH A 108.712 366 36 91 HPlAC 21 43.960 271 23
W6EUF .. 63 .710 199 37 78 WA8PWZ " 29 .526 137 28 46 VEIEK .. 18.176101 22 49 P u ro rto R iro
K6ERV .. 59.405200 36 73 W8AJW .. 23.026 140 16 42 VEIATC 28 58.181 381 20 53 KP4AAK 28 67.608 383 26
W6ANN .. 7.038 54 19 32 W8WNR 21 4S.155 191 24 61 VElTG 14372.155931 36 119 WIFIJ /KP4
W61TY 7 6.660 59 18 27 W611M/ 8 •. 26 .061 129 2 1 52 VEIAJJ .. 29 .568 153 23 54 3.8 50.41 0 297 18
K6AO .. 5.617 59 17 24 WA8TKM .. 1l ,130 79 16 37 San Salvador
W6DQ 3.5 2.910 43 13 17 K8YBl 14 398.160 833 39 129 YE2NV A 378,040 585 76 184 YSIlEE ... 898.857 l138 76

K8MMM .. 218,790 510 40 113 VE2AY U " 359 .856 530 75 171 YS2CEH 14 208,065 568 35
W7AYV A 212.072 397 71 125 W8BVF .. 45.024 163 29 67 VE2WA .. 351.654 486 78 180 d V iq d n I sl a nd s
W7QQN " 208.362 319 79 152 W8JfD .. 35.81 4 140 31 63 VE2YU .. 331. 470 513 74 180 W VXO /kV4
W7SGN .. 151.368230 83 155 W8BDO .. 12.738 87 22 44 VE2DCX .. 186.592378 63 133 A 3.135 475 3372 119
W7BJ " 1l1,254 273 57 86 K8HYe 7 27,761 158 n 50 VE2AJ .. 30.590 108 26 69 KV4AM 28 37 ,924 481 I
WH l l .. 88.296 222 67 89 WBLX U .. 7,755 65 34 VE2DCW 28 50.616 271 20 52 AF R ICA
W7CNM .. 53 .582 139 60 86 W8GDQ 1.8 36 10 3 3 VE2AfC 21 133.805 422 29 86
W7AA I .. 17.480 84 30 46 K9ECO A 710.220 730 107 249 VE2WY 14 171 .216 462 36 108

A n l:! o ln
CR6GA A 807.950 1273

K7CVl .. 13.509 61 29 50 W9EXE ... 61 5.825 738 98 217
W7FCD .. 360 8 7 8 WSEWC .. 520 .520651 92 194 YE3KZ " 714.777 806 104 233

A M" ro ns io n 11
ZOBZ ... 4.184.680 3210 12

WA7GFL 28 87.714 309 29 70 K9CUY .. 467.870 622 98 197 VE3HJ " 284.834 463 61 153 Camroroun
W7YEX .. 32 .925 153 25 50 WA9WBF "306.908 481 66 160 VE3CEZ .. 1l 1,150 229 62 109 TJlAQ A 440.607 693 6
WA7BAV " 24 .570 135 24 46 W91RH .. 29 1.8 16 569 91 193 VElCYf .. 82.24021l 57 103 Canm v h .
W7JRG .. 11.128 75 20 32 W9DWQ " 252.642 379 81 156 VE3CWE .. 3.876 36 14 24 EA8EC A 27.857 III 2
K7AU / 7 .. 6.954 74 16 22 K9QfR .. 241, 472 446 66 130 VE3DS 28 123.172 462 28 78 Capt" Verd e h .
WA7JCS .. 5.084 56 13 18 WA9HJM .. 217.391 530 74 J49 VE3ACD 21 286.358 806 34 JOO CR 4BI A 3.604 38 I
K7RlS 21 124.722 518 25 57 K9lJV " 101.887 262 51 88 VE38MB " 55.675 244 26 59 L ihroria
W71VI .. 1l7 .515 422 27 68 WA9NJB .. 88 .892 21 4 51 91 VE31.1 14 601.620 1274 40 145
K71NE .. 71.199304 30 51 WA9U GI .. 76.629222 47 76 VE 3fHO 14561 .960 1221 38 142 ELSI 28 275.296 8 29 3

WA71SQ .. 62.08828 1 26 52 W9BlW .. 67.635 175 51 84 VE3CBG .. 273 .7 16 640 39 125 M a In w i

W7MSI .. 43.890 220 24 46 W9CRN .. 63.157169 54 83 VEJDlC .. 242,005 722 37 118 7Q7AH A 205.1 28 505 6

W7AQS .. 19.949 125 16 24 WA9UMH .. 50,794 256 26 47 VE 3SSJ " 150.480442 35 97 ? 1au rit iu s

W7HEU 14 106,560 344 35 76 K9HDl .. 36.642141 33 60 VEJOWH " 2 .738 29 12 25 VQ8CC 14 1,360 27

K7CHT .. 17 .577 104 24 39 K9VQK .. 33.712 122 35 63 M nr"""'"o
W0511/7 7 6.732 60 19 25 W9Nl M .. 32 .724110 36 72 VE48F A 65.852 263 38 63 CN8GE 14 11 .313 209
K9L8 QI1 .. 6 . 116 60 17 27 W9EVX .. 31.62 1 112 44 59 M nt nm h in ....

WA90 2E .. 17.680 82 34 46 VE6TP A 417 238 734 77 152 CR70S A 72 3.294 99 5 7
WABLYf A 791 .046 811 101 241 W9WYB .. 16.056 76 28 44 VE6AGV .. 154.389 356 55 104 r:R7IC .. 130 OO~ 325 5
K8HZU A 655.600 769 91 207 WA9FCD " 14.690 78 2\ 44 VE6AJJ .. 11 6 .889 353 48 93 CR7DD 21 6.110 48 I
W81PA .. 459.1 36 6 11 83 189 K9PPX 28 193.664 523 31 97 VE6AP .. 67.377 22 4 39 77 CR7fR 14 BO .801 303 3
W8HDR " 404 .880 514 98 182 K9ECE 28 190.212501 31 101 VE6MC .. 55,770 208 47 63 N il:! ro rin
WA8NYB .. 365,967 499 82 177 W9lKI " 159.500493 30 V£6XF .. 46,354 202 41 5786 5N2AAF A 324 700 656 5
WBTWA " 344.123 47 3 8 1 176 W9JT .. 133.497399 28 89 VE6AJD .. 44 ,448 174 35 61
W8WPC .. 334,264 465 82 172 WA9lMY .. 130.065405 29 86 W8Il H/VE6 39.000 187 44 56 R e p . o f Cnnll.o

W8GEG " 284.970 440 77 153 WA9NME .. 90.900 310 27 74 VE6ARD .. 37.240 217 35 41 9Q5EP 28 107.040 395

WA8QIY .. 254.898 409 72 166 W9RQM .. 66.616261 25 63 VE6UV .. 25.112 122 23 50 9Q5PT 21 39.073 329 2

WB8SXX .. 144 .400 261 77 123 W9VSV .. 13,478 101 13 33 V£6TK .. 23.868 I II 33 45 R hodes in

W8Nl D .. 117 .704 321 39 89 K9U QN .. 9,963 85 14 27 V£6AWF .. 3.401 82 9 10 zncu A 6~0 . 540 931

W8JGU .. 92.53821 4 53 106 W91 SF .. 8.832 66 15 3 1 VE6HW 21 74.1l5367 29 52 If) JE " 455.3R2 669

WA80Sl " 84,120 242 42 78 W9GXH/ 9 " 5.000 36 23 27 YE6APO 14 188.928 636 33 90 ZE2JE 14 368,543 958

W8f RJ .. 81.338214 47 87 WA90MN .. 1.682 23 10 19 VE6AQl .. 141 31 2 481 36 92 Sierra v on !"

W3TBF18 " 80.041 179 44 87 K9KDI .. 540 15 3 9 V£6AO .. 128,935 492 30 77 9l1KZ A 228.201 597
WA8MeR " 72 .884 186 52 85 W9GEG .. 270 8 8 7 VE6Pl .. 85,680 308 32 80 Sout h A frica
W8WUO .. 70,882200 4 1 78 W9VNE 21 222,300 596 34 96 VE6GN .. 74.868 360 30 72 IS 5XA A 1.257.408 1574
K8GVK .. 62,823 167 45 8 4 W90HH 14 88.000 259 3. 91 V£6NX .. 53.669 161 35 84 I S2 DC .. 73.472 230
WA8GGN .. 51.952 159 55 81 W91l f .. 37 .628154 29 63 VE6Fl .. 43.680 162 28 68 IS6ACK 28 47,460 273
W8YGR .. 36.462 Il 2 43 75 WSYVG .. 1.350 25 12 13 VE6 A- SR .. 29.716 183 24 4' Zamhia
W8AQl .. 29.596 109 33 65 VE61 N .. 12.675 73 25 40 914MG A 355.962 523
WA 8VVU .. 28.696 109 35 53 W~KDI A 164.124 303 70 124 VE6GQ .. 10.890 69 2 1 34
W8KC .. 22.2 18 113 22 47 W ACT " 107.280 283 55 89 VE6AUT .. 41 0 18 4 6 AS IA
K8MM H .. 21.237 132 45 72 W~GE

.. 62.020 163 60 80
A h :han ista n

W80 QL .. 18.600 62 22 38 KQlJPl .. 55,Jl8156 49 78 YE7SY A 1.752.576 1956 124 260 YA5RG A 256 608 607

W8TWJ .. 14.016 74 21 43 WA"RUE .. 32 .618 134 41 53 VE7AHD .. 267.329 539 83 1I 4 C roylon

WA8l ll .. 12.354 83 21 35 KllSPH .. 28 .906 116 38 59 VE7EH " 192.556 436 65 117 4S7PB A 108.832 243
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63

24

64

28
34
35
70
44
91
41
55

91
45
13
51
30
24

40
20
25

18
55
38

16
82
37

70

25
20

09

05 0's Zones Cou ntr ies
Stat ion

1.8 ' .8 7 ,. 2 1 28 1.8 ' .8 7 ,. 2' 28 1.8 ' .8 7 ,. 2' 28

I 1 081 20 '73 10 16 1000 10 01 • '6 '6 " 28 ' 0 ,. '06 . 0 8 7
w I/l V XO/ I( \i 4 '2 ,., 31' 1 0~3 817 1016 ,

" 20 26 31 26 5 ' 0 ' 5 7. 75 37
DUIUP • 61 '73 938 635 17 ,. " ' 0 '8 78 64 6'
lAI/l A D 76 74 251 ' 81 1210 6 ' 2 20 26 27 35 " 39 6 1 54
OH 7 P l 72 71 4 66 76' 66. 5 7 35 31 ' 0 21 24 71 57 6.
OJ2 YA 50 68 '60 68' 6 " 6 15 25 27 26 '2 ' 6 78 54 57
tl FlD 51 6. 48 ' 75. 55 7 5 10 ' 6 25 28 2' 31 ' 4 55 50
\i E 7SV , 75 117 4 11 8 4 1 50. 2 12 17 ' 4 ' 2 27 2 15 26 '0 64 6 '
J AIAE A 1 6. 693 565 656 1 13 37 27 2' I 16 ' 4 4 7 42
H 8AF 52 '02 .81 4 52 151 6 13 35 26 26 25 42 86 58 48

w 2 P\i 4 2' 78 '" 28' 378 , 8 14 ' 0 '0 2. , 16 39 85 75 8 7
""' 6 RR

"
80 160 560 418 10 19 31 Z9 ' 0 12 33 6' " 6.

Mu 11 1- 0 perolar - 5 ;ngl • Tr an s m it te r

OL l/l w R 74 95 615 101~ 757 s 12 30 31 " 4' 42 ., 67 71
II t c I( 56 106 6' 6 810 1167 7 11 31 33 33 28 " 88 64 74
5 1(6A 8 107 13 0 867 ". 66 7 '0 15 ' 2 28 28 37 4' 100 72 67
UA 9 AN '8 155 1137 ,.. ' 0' 8 20 ' 8 '2 28 28 50 115 8 1 86
DU!l w w 75 104 65 2 54' 758 8 16 31 ' 2 " 37 4 5 102 8 1 76
U PZ A 95 216 510 75. 55 4 7 20 37 " 31 '6 39 102 8 8 73

Mu lt i - Op er of c r - Mu lt i- Tr a nsm itt e r

OH2 A M ' 4 31 5 4 59 18 0 6 1776 149 2 2 13 28 40 ' 8 '8 4 50 " ' 44 ' 2' "'OH55 M
"

244 4 33 17 76 19 38 1546 2 11 26 39 37 37 , 48 71 136 10 . ' 23
PJ " M M 26 220 40 ' 2130 1880 1759 3 13 17 59 " 2. 3 28 " 10 0 8 6 73
W3M S l( 7 11 0 231 8" 86' 1036 3 ' 6 27 4 0 39 34 4 31 70 138 "' 108
OHI A A 215 332 1067 1190 760 7 20 36 34 33 33 54 124 92 ..
w4 E 1 0 6 37 136 892 372 566 3 13 22 4 0 36 32 4 2. 55 136 95 8 '

Top sco res bond-by-bond brea kdown

Ind ia JA2BVZ .. 33.432 199 20 36 JA3ERG .. 106,496 360 34 70 U.S.S.R .VU2DKZ A 1.372.788 1477 96 246 JA2Wl .. 32,960 245 19 21 JAlACC .. 68.020 265 33 62
VU2BX 14 40.622 209 31 50 JA5PQ .. 31.460206 21 31 JAI RJU .. 39.114 176 30 52 Asiat ic

VU2TP .. 6,916 60 16 36 JA2HUN .. 17,148175 18 18 JA7 MA .. 39 ,100 151 33 59
UA9MR A 240.264 520 601

I ra n JA7UQ .. 17,028137 20 22 JA6PN .. 11.403 66 26 37
UA9UY 28 14.288 168 13
UA9MS .. 12,954 119 16P2BQ A 1.131 .420 1223 88 239 JA8ClJ .. 13,845 123 17 22 JAlAAT .. 10,304 76 24 32

Isra el JA8WY .. 13,524 95 20 29 JAI BNW .. 8,370 58 24 30 UA9WJ 21 81 .216 316 26
UA9AB .. 26,474 160 17Z4HF A 968.190 1184 87 208 JA6FFK .. 13.132 92 21 28 JAI ALX .. 7,301 " 22 27

USO 28 44 ,880 257 19 49 JA~ENG .. 3.162 37 14 20 JAlS1V .. 6.171 41 19 32 UW9WA 14 196.342 536 36
UW9EX .. 32,928210 15J a pan IH ICJU .. 3,000 51 10 10 JA3CF .. 5,720 50 21 23 UA9MT .. 23, 392 136 31AlAU JA4ABS .. 1,280 24 10 10 JA3 1G .. 5.358 42 20 27

A 1.714.195 1983 101 200 JHICDN .. 748 21 6 6 JA51U .. 2.660 35 18 17
A3UI A 1,028,874 1490 90 148 JA 7GDW .. 660 16 8 7 JAI VI M .. 2,280 24 18 20 UAiSK A 193.050 627 52
AINDO .. 72 7,762 1094 82147 JABBl .. 559 17 4 9 JA4AQR/ 5 , • 756 14 10 11 UA SU .. 39 .675 262 30
A3GZN .. 319 .448 742 50 96 JAIEEG .. 360 10 6 6 JA3ADW .. 168 6 6 6 UA~BV 28 1.615 51 4
A7JM " 288.351 506 73 126 JA7FG H .. 80 6 4 4 JAlBTY 7 65.910 272 29 53 UA Nl 14 34 ,880 251 29
A3l GG .. 223.965 567 58 17 JA3JGB 21 330 .228 1004 36 80 UAQDG .. 18.256 169 26
A3GN Q .. 221.280 480 71 89 JA3NlK 21 251.472 826 33 71 KAZAM A UA~YE .. 15.028 106 14
A8El .. 181,1 52 469 55 81 JA2CHJ .. 172.045 623 30 65 1.336.320 1591 108 182 Ar m en ia

ABBFI .. 162.864493 51 65 J"6EFR .. 156 876 531 33 69 KAlfl 21 139.550 674 26 « oo6JJ 14 13.833 106 13
UG6AU .. 5,249 71 9AlJKV .. 119 .329 282 35 82 JAUXU " 147. 420 558 32 50 K o rea

AIHHM .. 68 .311 215 42 51 JA4FK .. 109.016 514 27 47 Hl9TF • 96.126360 49 62
UG6KAA .. 4.760 50 9

A7COV .. 40.200 129 44 56 JAI RIW .. 85.470 402 25 . 9 Lao. A ze rb a iia n

A2BGV .. 30.652 143 34 45 JHIJOM .. 73 .002 413 25 44 XWacs A 433 ,752 615 11167
UD&8D A 159.936 340 50 I

A6Q2 .. 27.265 112 41 54 JAl l YJ .. 65 ,076 337 26 40 XWBCN 14 13,833 113 24 29
UD68R 28 37.088 204 21

AiAWF .. 25,830 123 35 47 JA9UR/O .. 62, 20 5 327 23 42 ~banon
UD6BN 14 19.292 137 14

A4fM .. 24 .929 99 39 58 JAI PNA .. 56.6 15286 25 42 OD5Bl A 1,407.456 1665 79 209 Geo rgia
A4ERX .. 22,620 132 28 32 l A3LDH .. 46.665 262 21 40 005BA .. 271 ,078 567 43 123 UF6CW A 136,480 306 44 1
A2l A .. 9 .420 55 25 35 JA2HNP .. 29 ,202 164 25 37 OD~F' 28 105,400 540 18 50 UF6CA 28 280,836 891 34
6elO .. 4,4 80 33 26 30 JA7BlU .. 27 .987174 23 3• M a la ysia . W est UF6CA 14 14.681 110 16
7ARW .. 2.835 29 15 20 JHlJJC .. 27.136 149 25 39 9M2PO A 382,659 794 83 146 K a zakh
IAIl 28 246, 150 931 31 59 JA6ECM/3 .. 17,649 126 24 29 P akist an , W est Ul7LA 14 94,500 314 30

){C 28 217.120803 29 63 JA2EFV .. 15.884 125 21 23 AP2MA 28 118,680 509 26 66 T a d jik
IWSK .. 185.892 748 29 35 JA3MGX .. 14.514 91 23 36 R164k yu 10. UJ8KAJ 28 90.480 404 24
DDU .. 176.000 682 31 57 JA31G .. 14.393 130 15 22 KA6KN A .« 0 1353 99 183 T u r ko m a n
lAA .. 171.398679 28 58 JAZITH .. 9.786 84 17 25 KR6TAB 28 144,760 622 27 61 UHaBO 14 4,255 50 13

6QT .. 122.232 480 29 59 IHI BHW .. 8 ,008 68 21 23 KR6NR 21 111.693515 30 63 U:r~k1DAI " 114 ,807 514 27 50 l A2KKX .. 1,995 74 17 22 KR6Rl .. 17,6 12106 24 4. UISCD • 47 .142 194 33
l WPX .. 113.334 532 27 51 lA9BKM .. 5.511 59 16 17 Saudi Ar a b ia
6DHE .. 100.714 470 25 49 JA9NB .. 2.225 31 12 13 HZlAB 28 114. 142 593 17 45 E UROPE
IWRP .. 64.030 350 25 45 JHIGCS .. 1.500 21 14 16 Sin&ta oore

ON'NI
Ala nd hla nd s

9VI0E 14 ..34,000 216 29 56 A 597.828 1020 83 2
lUR .. 59.400 499 22 33 JA8FBM .. 406 13 7 7 T h a ila nd OH9NF 2. 1, 100 23 12
AAQ .. 34.587 194 24 39 JA2HSG .. 45 3 2 3 HS30R A 379 ,532 142 86153 A utlria

9CHH .. 33.916 203 21 . 0 JUNU 14 263.200 676 37103 HSIFB .. 11.025 80 33 ' 2 OE2£GL A 123.768 331 53 I
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Dll.U 1,036,350 1101 108 242 II PRK .. 116.103418 31 I
DJ1FC A 961,103 1555 12 145 IlKBT .. 100,193 314 29
Ol 8PC .. 660.296 145 104 260 IlTUS .. 35.035 199 23
DL2 NB .. 590. 446 1013 15 121 II SRO .. 26.140210 16
DJ6QP .. 310.048 132 60 136 IIREK .. 10.948 114 16
Ol8'RM .. 359.124 598 66 162 IIZSQ 1 30,118 l54 lO
DL8BS .. 291 .635 493 15 160 I. T . U.
Dl6WE .. 264 .480 585 58 132 4UlITU 28 89.895 493 21
DUMD .. 235.616 481 64 135 Luxe m bourg
DL210 .. l12.266 461 60 151 LXIBW • 205,800 695 64
DL9RE "159.408386 58 104 Netherland .
DJ5lU .. 150.982 311 55 123 P.'SNG • BI,346 l52 48
DK1HV .. 134.111 519 31 60 pM DEC .. ' 6. 110 225 28
DKINF .. 121.146342 63 120 PAllvB .. 41.022 193 41
D191A " 115.430 347 53 141 PA(1MIR .. 15.960 162 18
DJ8UV .. 100.614 308 48 105 PABXKB 28 150 .452 509 31
Dl9HC .. 95.360 351 35 125 PA~lV .. 36 ,300225 22
Dl 8EJ .. 86.950211 55 130 P'~FM 21 613.816 1564 34
Dl2U U .. 86. 496 251 61 143 PAUQT .. 108 .665 358 30
DL8X< .. 81.621235 52 109 PArHBO 14521 ,560 1231 31
DJ1MC .. 69 .580481 22 21 PAaSS B 14362.610 190 38
DJ1VP .. 69 .<48337 45 118 PABHSJ .. 15.200 330 24
DL9PE .. 64.640214 48 112 N orway
OKIYK .. 64.260327 39 114 LAJAO A 1.828.503 1992 91
DL8FR .. 57.204194 47 79 118NH A 485.694 881 ..72
DJ7PB .. 55.002 202 32 11 LAl Sl .. 148.428 .51 51
DL8MY .. 31.629 119 36 17 LA9DL .. 138,168 499 48
DL6QX .. 34.944 143 40 12 LA4R .. 33. 156 236 25
OUYU .. 34.224 188 30 6" LA8RI .. 29.988 127 41
DJ8IT .. l5,920 111 28 92 LAIMG .. 22,221 156 l 6
DI51H .. 22 .125149 21 54 LA4SK .. 12.432112 28
DL~" .. 22 .365 121 28 39 LA1QJ 28 18.6161l4 lO
DJ4JR .. 21.384 125 31 50 LA6U .. 1.600102 1
DLl HH .. 20 ,532 90 33 54 lA2AB 14 61,852446 24
DJ5LA .. 15.089 126 39 16 LA8WF .. 40.188 184 30
DL6VP .. 9 .000 82 24 36 P ola n d
Ol6EN 28 430.330 1235 35 80 SP8AJK A
D1911 .. 334 .356 1124 31 71 1,012.928 1012 133
DL7BA .. 302 .022 873 35 84 SP8AWP " 37.120285 24
DJlLP .. 210,135 809 31 84 SPJPl 28 11,596 122 20
D12QH .. 74.783313 28 55 SP5AKG 14149,760 411 39
DL9VS .. 57.760274 28 48 SP9PT .. 11.11 51 22 16
DlIHM .. 23.010147 23 36 SP58 8 " 5. 460117 9
DJ6WX .. 21 .630 116 26 44 SPSCJU .. 3.960 103 7
Ol7fP .. 15.125 107 20 35 P ort u ga l
OlItv .. 10.664 60 26 36 CTlBH A 939.760 1302 83
OUAM " 2.542 62 18 23 CTlUA .. 211.724 534 45
DJ3JB 21411.822119631101 CTl WA .. 80.886 330 35
D15GI " 290.280 860 34 84 CTl IQ .. 15.066 11 6 24
DJ9TQ " 234 .260 686 32 96 CTl MZ .. 14.400 74 38
DL8RM .. 146 544 608 21 59 CTlDF l8 223,156 928 21
Dl6AP "100.067 104 14 37 CTl8S .. 77,700461 23
OJ9lB .. 22 .126171 21 53 R om a n ia
DL71W .. 16.768 124 22 42 Y02BB A 301 .930 794
D18NU 14479.9611206 l6 117 Y09CN .. 119525 396
DJlRJ .. 89.148 402 28 80 Y09VI 14 115.540 618
DKIQA .. 62.2 16369 27 74 Scotland
DJ6S1 .. 2.415 39 11 24 CM5AHS • 344.83l 822 6
D16TK 7 40.918 282 21 67 GM3CFS .. 50.512215 3
DKlIX 3.8 2, 016 58 6 l 6 CM38Cl 28 3O,5l1 181 I

GM3SSB 14 19.198 218 1.
OL4PV A 592.669 797 83 223 GM3YTB 3.8 8,360 216
DUFU .. 145,800416 47 103 Shet la nd b .
DL4PM 28 614.544 1858 34 84 GM3AFR 3.8 9.456 186
DL5lB 21 270 .810 1141 25 65 Spain
DL4CQ T4 SO .290 l12 21 80 EAlIY • 141,930 516 3
Dl5AO 7 11.472161 12 40 Sweden
Dl5Dl 3.8 5.980 I l 5 9 26 SMSCEU •

1,624 .493 1609 10
DM3VGO 21 132 12 3 9 5M3BIl • 829.S03 1011

Greece SM5RK .. 477 ,420 872 6
sviwp 14 56,214 650 14 40 SM6DHU .. 381.216 136 6

H u nga r y SM2 ME .. 287 .532 800 5
A 184.184 405 57125 SM3CWE .. 233 .723 534 6

... 128.329 373 53 128 Sl7AC .. 136.136409 5
.. 56.261 284 40 87 SM71D .. 127.080392 5

14 20 658 231 17 49 SM3CXS " 90.948206 6
.. 17.990183 20 50 SM60SS .. 36.860223 2
.. 3.724 58 12 26 SM,i\FT .. 28.880 194 2
.. 1.515 63 4 21 SMjlBDS .. 28.665 162 3

Iceland SM5CAK .. 20.735 230 1
Tf3SG A 24,071 208 22 69 SMSCBN .. 20.384 86 4
Tf3MA 28 70,060 486 20 42 SM7DVf .. 19.838 116 3

ble of Man SM9'KV .. 2.947 62 1
GD3AIM A 21.144 182 26 61 SM4STf" 972 34

I t a ly SM7CCU 28 405,886 1064 3
IlflD A 1,175.718 1917 104 253 SM5CLU .. 275.889 802 3
IlIAF A 1.&84.475 1738 106 259 SM7 SKH .. 272 .6 10829
IISV A 283 ,915 391 81 220 SM4ftRQ .. 160.489526
IIAUM 28 73.640 406 18 38 SMI1AJU .. 85.344 260
liLAC .. 12.111 101 18 23 SM6COV .. 81.621315
IlSGl 21 27.378202 21 57 SM5BOE .. 56 .028217
IlNU 14317.580 995 32 102 SM7 SEM" 2.925 30
II MOL .. 250 .100 844 34 88 SM4DPB/ 5" 1.014 28

H.seQ
HASDU
HA3MB
HASSY
HA5FE
HAsrQ
HASSI

/
Jim McVay, K0BWN on left and John Hizer, WA0·
QlH ot the PX I BW operating pos ition, High in the
mountains of Andorra with the temperature below
free zing a t night, the te nt offered little protection.

OE6RP .. 102.245366 45 98 Ol8BZ 14 I l6,610 160 l8 82
OEl l QA 14 336 20 4 12 Ol5AR .. 3.300 86 1 26

Belg'iurn England
ONSGA • 359. 160 122 68 151 C6PD . 219,240394 61 165
QN4XG .. 321.058 564 10 159 G3XKV .. 130.530387 42 128
ON5MC .. 140.184350 58 119 C2AJ8 .. 65.136241 52114
ON5Dl 28 104 ,052 445 25 62 G3MWl .. 5.160 54 23 31
ON 5KL .. 12.803 86 21 38 C2BOl 2B 241~8 862 29 17
ONsec 21 128,293468 28 19 G3LSF .. 239 .058 125 33 81
ON5£B 14 54.182 328 22 64 G3VIJ .. 234.255 786 31 74

Bulgaria G3KMA .. 178.143 551 35 84
LZ2SA 14 32,186 301 19 58 G3WJN .. 126.130411 30 65
LZIKSA 1 3, 160 64 8 3l G3TXl .. SO,876241 24 55

Conica G2NH" 36.608 169 26 62
FOCH/FC 14454.896 1295 34 110 G3XFW .. 1.520 81 12 28

Cz('Choslavakia G3HCT 21 576.007 1684 33 98
0"110" A 280, 112 416 88 199 G3VID .. 158.159558 30 79
QM2Srr " 7.889 116 14 35 G3SHM 14 43.296 346 24 5't
OK8ME" 6,471 68 19 32 G30UQ .. 16.992225 10 38
DMZDB 28 128.152 S48 27 56 G5HI 1 8.480 104 13 40
OK28EN .. 88.312422 23 53 GllAR 3.8 15,714 264 10 44
OKI AHZ .. 19.398120 20 41 G3RHM " 14.723188 13 48
OMIIGQ 21 61 .920535 14 29 F a roe Island.
OKIVB .. 59.943 271 29 58 OY40V A 19.952 182 22 ..64
OM2ABU" 11.220 113 14 30 Finl.nd
OM3BU 14 281 .550 1001 l6 114 OH7PI A
OMIADP .. 241.684 746 36106 1.813.700 2042101242
OM3DC .. 29 ,212 333 15 52 OH10E .. 246 .466 519 60 127
OMIAPJ .. 29 .078310 19 48 OH6RH " 32 .011 137 33 86
OK20P ., 13,750 104 18 37 OH4 RH .. 24.232 150 32 72
OKllM .. 13.680 155 16 44 OH2XK " 18.260 71 44 66
OKI NH .. 3.240 11 1 33 OH80W l 8 26,460 139 24 60
OKIAKL " 1.512 58 4 20 OH2BHU .. 11.822120 14 32
OMIMP 1 l 6,112 294 14 49 OH2HC I I 283.452 1114 29 63
OM IBY 3.8 19.778331 11 47 OHlYB .. 120.645455 79 26
OMI NR .. 12.972 308 8 38 OH2TH 14309,175911 38 111
OM IXN .. 7.616223 6 28 OH5VT 14119.997551 32 74

Denmark OH2CP " 71, 145428 27 66
OlllO A 1,170 000 137992 233 OH2Vl .. 4.773 71 14 29
Ol3SK A 1,1 27 .632 1443 87 211 OH2DW .. 2.652 64 7 27
OllAH .. 740.928 1042 841M OH2DN " 576 18 7 17
Ol 70 X .. 68 .400 201 46 104 F r . nce
Ol3M .. 17.050 133 22 40 ARM A 26~.6~ 463 68 154
Ol4EDR .. 16.281 131 26 55 F2JE .. 69.738 304 36 8~

Ol 41 A "16. 119114 28 53 F2VX .. 66.768 280 36 68
Ol 3FU " 11.418 113 17 49 F3 KT "51.512205 35 59
Ol6EI .. 8.064 110 16 40 F8TQ .. 24.250 121 33 64
Ol 5KF .. 2.496 53 13 26 Germany
Ol4lX " 1.271 39 7 24 DJ2YA A 1,783.20 4 1810 ..99 257
Ol91X " 480 12 9 11 DJ6QT A 1.517 731 1443 110 287
OZ4fA 28347.599 1026 32 87 D12QZA1.516. 032 1585 106 278
Ol 3Y .. 135.720 466 32 72 DJ4PT A 1,239.850 1253 103 259
OZ3KE 21 88,976374 28 55 DJ6RX A 1,080,508 1427 80 206
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95163
49 ]]3
46 58
47 73
33 38
26 31

61 104

97257
82 2] 5
79 I q9
38 113
63 169

71 174
62168
57 137
69 121
BO 176
43 74
18 32
39 59
30 79

The HS 1MO multi-multi operating position. L. to R.­
Bob HS 1BD, Doug HS 1MD, Frank HS 1HI a nd Fred

HS3Al. IPhoto by SP/4 J. W. Hewkins, Jr.

CNN 21 525.150 1453 36 99 OCEAN I A YV5JH" 66 .120 288 50 95 Bahama.
PI .. 418,140 1203 35 103 Australia YVlLA 28664.560 1898 33 81 YP7NA 1,374.7562206 88 188

OMN" 91.300459 27 73 VI(2ANo 28 U 435 329 21 24 YV5BPG " 1.357 21 10 13 Canad a
AOCxCB :: 2797'. 639100234185 2281 4821 VKlAPK 14 320:069753 37 112 YV1WX 21 520030 161B 32 83 VEIDH/I 894.4951658

YV5ANF 14 754.075 1470 37 138 VE2BV 312.570 497
CMP " 5.529 97 17 40 VK3QV 28 27.554 205 20 26 K4PHY/YV5 VE4U 302,446 663
AD 14300.898956 33 109 VK3SM 21 864 25 6 6 .. 348.836 818 3S 113 ¥E5l.U 335.350 772
EAC .. 196.224 523 36 110 VK3ARX 14 42.588179 24 60 4M4AJ .. 333.750 755 35 115 YE6ADX 970.2401586
C$N .. 146.640 101 39 102 VK 3K$ " 3,520 74 9 1 YVl SA .. 226 ,088 680 29 89 VE6AAV 110.331 394
GA .. 1,380 70 13 10 VK3XB 7 8.416 89 15 17 YV4W1 .. 17.11 1 105 23 48 VE6ADW 64.500 608
Bll " 1.142 61 5 21 52 69 YV4UA 7 97.605414 20 61 VE6AKV/6 48.510 191
CMG 7 61.473363 23 10 YK4FH A 132,495 384 YV5BBU .. 24.950 161 13 37 VE7LB 391.310 1529
BLA 7 57.661352 28 81 VK4CK .. 74,71 5 295 3

281
47 YVSBPJ 3.8 19,485150 14 31 Saint M artin

Switzeorl a nd VK4SS 28 8,556 64 25 FCnl/FS7
ADD A 749.450 871 90 235 VK4SD 14 26.316 88 3

30
72 M ULTI-OPER AT O R 1.278,244 1970 84 194

KJ .. 541.450 864 76169 YK4UC .. 24.2 10102 3 57 AFRI CA
EB .. 140.890 394 49 97 VK4DQ .. 21.900 103 25 50 S in gle Transmit t er

N h A . A n Ro la
UB .. 89,900251 55 100 ort menca CRGCA 2,481.2482371 99 272
IX 28 3,565 48 13 18 VKSlC 28 28, 300 120 22 38 U .S .A . E th io pia
Y 21 306.432 1001 32 82 VK6RU W2CP/2 1,082.496 986 105 279 ETlUSA 1,719.669 1661 100 257
X .. 18.165 82 28 77 A 1.491 .644 1543 113 221 W2FlJ 532. 480 595 98 222 M a u r it ius

W ales W3YLJ 431. 766 550 86203 VQ8C1 94 2 60 2
WV A 721,191 120365 172 VK6XX 28311,163 1119 27 76 WA2FQG 305.760 502 55 155 6 3 34

C hristma s h . South Africa
FC 28 94 .527406 26 55 VK9XI A 21,386 198 16 21 WAlIZS 304.236 442 73 170 1550A 420.522 668 74 144

Y URosla v ia .. 40 5 K3JYZ 18.018 86 27 50
PZ A 65.340 360 33 99 VK90 R 5 5 WA3JKO 6.678 45 20 33 ASIA
FJ .. 40.425 293 41 105 G ua m K4WJT 585,J20 589107238 Cyp ru s
T 21 31 .104 243 20 57 KIFNA/K;; 195,120837 26 56 WA4QPL 133.551 297 58 113 ZC4MD 1.047.100 1264 80 203

AQ " 1.625 31 9 J6 WA 5VPZ 406.809 575 79 168 H o n g K o n ll:
U.S.S .R . KH6GlU H awa ii W5WM U 318.240 518 81 153 VS6DR 1,055.9961781 94 180

E st o n ia A 1.409.921 2038 89 144 K5FIQ 48.241 325 47 8' K orea
C A 5,005 72 14 41 KH6G PM .. 611.JOO J651 5769 W6NJU 824895 861 111 234 Hl9US 568.9281254 68116
Z .. 3,410 47 20 35 KH6GPQ 28378,320 1695 30 50 W6HVN 488 .334 606 102 192 Japan

28 1,296 27 8 JO KH68IF 21290.628 138227 42 K6 s N 441.592 567 106 183 JA6YCU 809.8621115
R 14609.440144739121 N l." W G u inea K6CQF 432.432 531 JII 186 JAI YFl 300 510 650

3.8 600 28 4 16 VK9KS 14 36.432 155 31 61 WB6RZH 41 9.862 577 92 162 JAIYNX 85.072 294
E uro pea n N ew Zeala nd W600 D 301.077 456 95 t 4R JA3YBF 58,6QO 190

A 690.636 102085183 I LlHW A 450 934 780 70 129 K6SSJ 267.520 371 92 164 JAlYJ R 12,7RO 73
.. 215.220 587 59145 Il31S 28188.175833 28 47 ~~~~lO ~;~ : ~~~ ~~f :: ~~~ JA7YFY 11 ,799 80
.. 168.950487 48 ]07 Zl 3AB .. 36.630374 J4 19 W6HPG 195.930 348 82 128 881 925 1891
.. 147.552 403 51 J08 IUBO 14 303.548741 36 112 W6JKJ 158.015 271 8913' KA9MF •
.. 132.460 337 57 133 ZL3RT .. 8 .892 54 zn 37 US S R
.. 95304378 40 97 ZL3RJ .. 2 13 17 WA6llK 15?,366 388 38 104 . . . .

. ,125 35 W7CRT 380 475 50~ 97170 Asia t ic SSR
.. 70.8 192 11 51 ]00 ILlAGO 7 13.896 134 17 19 K8UDJ 661,260 701 101230 UA9AN 2,692 440 20~3 126 360
.. 16 .351 91 31 52 Phil ip p ines W"",8GKW 206.652 363 57 147 UA9KFS 322.560 540 58 122
.. 8 ,880 73 19 29 DU IUP

V 28 158.928818 28 60 A 2.068,843 2107 114 223 W9LKI 963 549 883 117 264 UA9 KQA 147.840 328 47 121
E 28 154,464 676 28 6P W9o\RV 579.480 639 ]07223 UW9K Ol ]] ,6?8 85 ]5 36
M .. 70.488372 25 63 ~oJ:~or l~BI63~~~' 4'3 34 63 WII.9JYR 472.795 5R5 9719R UA9 KPW 6.290 78 J6 2]

.. 51 .060 319 29 6~ K9PP! 389.301 531 80 171 E U R OPE

.. 41,480 257 26 59 SOUTH Al\.1ERIC A WA9UMU 279207 406 77 166 And o rra

.. 35.475328 ]5 4C' Ar~ent ina WA9TMK 276.606 388 87 167 PXIBW 358.910 1018 54 136
23 10 202 tu2fAO A 247,010 520 62108 K9NB H 57.236 255 26 56

.. . 4 ] 8 46 tu80KA 28 140;450898 29 17 WBHP 602.718 675 101 221 C zechosl ava k ia
:: 14.718 215 12 2J lU40MG 14 3,160 32 17 23 WAlCJU 370.080 5?9 87 ]70 OM5UKV 13 065 ]]9 23 44

912 22 9 15 B r a zil W~"NlP 200.431 347 70 139 OK3 KGI 8 ,820 128 14 35
21 105.798595 23 54 PY1ACQ WfIIFL N 181.792 347 56128 De-n m a rk:: fg·~~; f~~ ~~ ~~ A 1,100.5751270 94 237 W.lJII.SU 147.569 341} 61111.1 Ol8EY 116.661 348 50 99
14 163·047555 39 100 PYI NBF A 950,208 1140 94 200 K9 SXI ] 28.803 307 55 96 E n e.la nd

:: 73." 440 439 25 6(' ~~~~~D :: ] ~~ :Ag~ ~U ~} ]g~ ~~~~VS 1~~:~&~ ng ~~ ~g g~~gB ~ :~~:~{: u:~
.. 58,312 410 22 52 PY2AQQ 28 137.400 470 30 70 WA jWFS 35.741 136 42 61 G3WYX 9J9 ,240 1313
.. 9 .796 105 18 44 PY7VNY" 1,656 26 10 13 Ah" ka G8 Fe 467.798 1146
.. 3.9 13 59 9 34 PYSEC 21 313.208890 33 86 KL7JDO 431 ,1001323 65 85 G3VU M 223.880 51 4

1.48~ 54 6 18 PY2PC .. 273,429 764 34 89
K a reha PY2CY K .. 255.960 720 36 84

14 7 .4 ~2 125 13 34 PY3APH .. ]06.3] 4376 29 65
L a t v ta PY2YC .. 17.655 ]23 23 32

~ 583.786 1099 85 237 PY3BAD 14 148 .350 417 33 96
1.353 41 9 24 C hile

1'~ 84j~~ 6gg 2~ ~i CE30E 21~~~~~~ia
L it h ua n ia HKlCF 3.8 7,125 129 8 11

28 139.840 474 31 84 E c ua d or
.. 944 21 8 8 HCIEPN 21 51,911 293 18 43 . . '

14 29,580 331 17 51 N et h . A n t illes
3.8 7.600190 7 31 PJ2VD 14 23,240118 19 51

M old a v ia Para~uay

28 34.581 191 23 5" lP3AL A 21.894 94 37 52
14 22.949320 14 39 P e ru

U kra ine OAlA 21 6.260 108 10 10
1.494654 1497 118 28] S urina m e
.. 490.446 847 87 197 PlIBI A 256.880 686 50 80
.. 98 .745 386 42 103 T r in id a d

28 58.926420 25 44 9Y4KR 7 11.931 102 10 31
.. 18 .370 no ]7 38 U ra<>uay

21 53.845356 22 67 CX2CN A 217.092 479 58 100
.. 4 .664 58 ] 3 31 CX3CS 28 52 . 5~0 346 18 34
4 8,140 62 21 35 CX2CO 21 805 .090 1912 37 106

W h it e R u ssia CX UM" 94.835 490 24 41
A 14.013111 24 57 CX8BE 14159695600 30 65
8 10,434 96 11 30 CX9CO .. 84. 782 241 35 94
4 7,744 156 8 36 V ene zuela
.. 3.904 104 8 24 4M7AV A 234.243 528 56 97
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JA3YBf : JA3EBT. JA3KGF. JA30LO. JA6YC U: JA€
JA 6 ECf. JA6 ENR. JA6GLN . J 9 7YFY: Club. K3JYZ & K3
W3KMV. K4WJT & K6QPH . K5FIQ: K4fTV. WA5Q 2 G. I
& K6AUC. W6B H. WA6UfW. K6AR & K6CU . K6Cl
VE3DXV. W6CUf. K6SSJ & W6 VU N. K8UDJ & K~

WABLWK. K9 N BH: KIPLA, KISMT, WA4SVO. K9~
WA9UFV. Kll'8 XI & K0'HGW. K~WAO. KIIAGM.
WN.0'TSI. KA9MF: KIDGR, K9PVD, WA4FlR, WA
WA7KPN . WB4KWB. WB8AZF. KC4 USM: WA2GHN' j
SZH. KH 6U l : K7GZT, WA7KVX, WB4JYO. K IOWQ/
WBIMZ. KL7JDQ & KL7GRI. LAlH: LABUl. LA901.
LAI EE. LAIHL. LA2QK. LA3JJ . LA3U. LA7XK . L.A3T:
lA51!. OH IVR & OH3SM . OH3YI. OH3AG: Club. 0
Club. OM 5UKV: OKI AMC, OKI YD. OK8AAE. OZ8
OZ9J X.

PAB"IRC: Club. PI IPT: Club. PX IBW: Kr6'BWN, WA
PY3BXW & PY3AHJ . PY30J & PY3AGT, PY3BAR. S
SM2 BJI . SM 6CAS. SM 6DXK. SM6VR. SK6AW: SM
SM 6CRC, SM6CVE. SM 6DTG, SM6ESH. SM 6EJI. S
S KJl BW: JAIKFQ. S M5 f C. S M;jC XQ. SMilDZL. S
S L3 ZV: S M3 0 G U. S M3 DVU. S M5A2U & S MIIATN. S
UA2KAW: Club. UA2KBD: UA2WJ, UA·2 I 2S13. UA2·
UA2WO. UA3KBO: Wa lt. YurL UA3KN D: Rimas, Sia
UA4KCE: Club . UA4KEO: Slav. Alex, Walt . UA9
UA6ACA. UA9AAA, UA9BE, UV9AB, UW9AF, U
UA9KDL: Club. UA9KFS: UA9FU, Yuri. UA9KPW:
UA9KQA: UA9QD. UA9QAH. UA9RQ. UA9RR. U
Club. U BSKAW: Clu b. UB5KKO: Club. U P2A: UP2C
KNP. UP2N K. UP2NV, UP20N, UP200. UP2KAB:
UQ2 KAA : UQ2A O. UQ2AQ. UQ2P N. UQ 2·03 71. UO
UQ2KEM: Club. UT5KTH: Al ex. Sta n. vted, vuri . U
Club .
VEI DH/l & VEIASJ . VE2BV & VE3BEJ . VE4AA:
VE4A S. VE4BJ . VE4CJ . VE4FU. VE4IM . VE4MP.
VE4SA . VE4 S0 , VE4SK. VE4TJ. VE4ZX. VE5AAA:
VE5UU. VESXJ . VE6AAV & VE6A BP. VE6ADX & V
VE6HN. VE6SB , VE6SB, VE6VD, VE6XJ . VE6ARK/ 6
AUT. VE6AWF, VE6QK. VE6AOW & VE6A ED. V
VE7BDJ . VP7NA: K4 11F, K4SHB. VQ8CI & VQBBZ.
VQ8CJ . VS6DR & JA3A ER. VS6AA. VS6Al. VS6DO.

W2CP/ 2 & W2PCJ . WB2C KS. W2FZJ & G3NKR,
W2CCL, WA 20DQ. WB2PNN . W3Y U & WA3GJU.
& K5ARH . WSNQR. WA5NDW. WASOIH , WA5QQB.
& W6KG. W6HPC; & K6EBB. W B6UOM . W6HVN &
W6GFS, WB6KBK. W6J KJ & K6YGS. W6NPU &
W7CRT & K7PZC. W9ARV & K9VlE. W9GFF. W9JUV.
& K9KO I. K9 LTN . WgASU & W.'!KHZ. WIFlN: W~F8
AML WAgFVR. WAtK,xZ. Wa'HP & W.'f"BE, WI1PAN .
WA'fRCH . WA2 FQG & WA ';lHSX. WA21ZS & W2U I.
& WA3H GX. WA4QPl : K4 PIA . WB4 EOQ. WB4 EQR.
WA5VPZ & W5CCP. WA5TSJ . WA6GLD & WB6FC
ZZK & K6SEN. WB6N RO. WA8GKW & WABOSE.
G3PAC. K9 H M Y. WA9TM K 0$< WA9UVE. WA9UMU
TBA. WA,iJCJU : KI1UYN. Wi'JBMT, Wifl SJ, WA~MV
PMM . WAgN l p: K7 BOY. KltVLC. Wgc;YH, Wi10 SB .
WAI1BH D. WA"PRP. WA0RFR. WABRZD. WAi!TSW.
& WAII S S O. WAp Uf S I!. WAY,CPX. WB 6RZH & W
WB6V FJ. YU I BCD: YUI NOW. YU I QBC. YU 3TBM
ZC4MO: Club. ZS 50 A & ZSSOB.

M.O. M.T. Station Operators
DHOJ & OJ7RU. DJ901. D l PEL: DJ 2EH, DK2 EH.
DL2Z X. OLaU l, Dl9Bl. G3CXX: G3XIK. G3XLX,
GW3XST. HSI MD & HSIAF. HSIBO. H SI CB.
H SI H I. HS1NE. HS3AC. K3HTZ & W3AZR. Wg'LZ
K3WUW. K4POl. K4 ZA. K90 PF. Kl7EGA. W3JPT,
WB4 KYS. K9YH B: K9RHY. WA9 EJD. KA2NY: K6
OCX. OH IAA: OH I N K. OH I N M. OH I SS . OH ISY,
OH I YW, OH2 KZ, OH3NB. OH80 A. OH2AM:
OH2BBR. OH2BC, OH2BCZ. OH2B H, OH2 BO.
OH2KH.OH 2QV.OH2SB. OH 5AA:OHSQX.OH5UY
OH ~WA . OH SSM & OH2BCP. OH2BO. OH2MK.
OH3PC. OH3QA, OH SNQ, OH5NW. OHSSE. OH5TM
OHSUQ.OH 5VY. OH6AA:OH60 P.OH6WG. OH6WI
OH6YA. OH6YB. OH6YD. OH6ZH . PJPMM: K4MZ
K9RHN , PJ2HI. W9POK. W9ZRX. W9ZTD. UIA
UAOCK. UW IBG. A lex. Val. U R2A: UR~AO. UR2AT
UR2CW. UR2DW, UR20Z. UR 2EK, UR2LO. UR" O
Jer ry. Mati . Pater. Sa rg e. UV4H : UA41J. UA41
UA4KMW. UA4M BC. UA4MP. UW4IB. UA4-133?
WA?A DU . WA 'OPC. WB2NJN . WB2RHJ . W3BWZ
W4RHS. W3GM & K3GYS. W3ISE. W3KV, W3MQ.
W3MSK & KI ANV. K3EST, K3NPV. W3AZD.
W4MYA. WA3FUM. WAOGOt. WB2WMT. W3NX
W4ETO & W4FWG, W4lCP. W40BK. W4TLN. W4Y
WOAIH . WA4LUG. WA4PXP. W7SFA & W7LAV.
W7PHO. WBNGO & K8LSG . K8YEl. W8CLR, W80
OOZ. WA4MMO / KP4 & KSFKT. WB6GFJ & K4BVD
W6PNV, W6WLO. W6ZKM . WB6YPX: W6DlE, W6
WR X. WB6YWT. ZFl EP & K4 CAH. K4IA. WA4W
& ZSSOC. ZSSIW. ZSSJM . ZSSQU, ZS5RS.

G3KMI
G3EBH

OHIVR
OH3AG

OLdwR
OLfflW
015BV
OJ8JX
OL6UN
OL301
DL4RW
DI$KL
DK20G
DL8CM
OL2ZN
Ol8AM
OLgM

PAltlRC
PIIPT

lAIK
LA1 H
LA3T
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M.O . S. T. Station Operators
CR6CA & CR6BX. CR60B. CR6GO. CR61K. CX3BH &
CXIB BV . CX4CR. ET3U SA: K7ZBN W4DIW. W4EJP. W4 EJQ .
W4 SYX. W SQHD. WAOTIX. G3EBH & G3NIC. 43TGK. G3KOB
& G3lN S. G3N l Y. OJ 5BV & DJ3KR. OJ*,J X & DJ7IK.
OK20G & DUHC. Dl2ZN: Ol5XC, OL5XD. OLSZB . DLlOJ
& DJ 5JK. Dl4 RW & OL4FB. DL6U N & OC4AD. DJ301.
OJBEQ, DJ9TJ . OKILC, DK2PB. OL8AM & DJ2XP. DL8~ &
DLBCH . Dl8ML/LX & DJ 2BW. OUKS. OL90H . Ol AA:
DJ BUa, OK I UO. DK2GH . DU B ;';: . Ol BKl : Club . 0 WR:
OJ4AX. DJ8SW. OJ9YI. OlJfWw: Dl2lW. OL2UU. Dl3ZA,
OL6NK. Dl 8XI . DJ3GR. OJ30S. OJ3YV. DJ400. f G7TllfS7:
PJ2CB. PJ2Ml, VE3EUU. VE6MT. G3KM I : G3TSM. G3UPK.
G3VRW, G3WHJ. G3WNU. G3WXC. G3WZH . G3XBX. G3XJM .
G3VUM: G3UJI. G3VDS. G3VNR. G3WZM. G3X IR. G8AZP.
G3WYX ~. G3HTA. G3RUV, G3 RUX. G3TUW. G5YC: Club.
csrc- G3GNS. G3JUT. G3SVG. G3XIN . HA9KOL: Club.
H ClTH & HCIMF. H l 9 US: K4BAI, WA3EHT. GA9 ZM T.
WB6POH . Il DFE: K7USC. K7YUC. WB6BUR. IllCK &
IlAUM, IlBER, IlGAD. IlTAE.
JA IY fL: JA2LHV. JA6CZF. JAOCAG. JHICRF. JAI YNX: Club.

SK6AB
Sl31V
SK6AW
SM5A.ZU
SK'BW

176,633 58B 48 125 SOUT H AME R ICA
138.425 392 49 126 Antarct ica

F inland KC4USM 358.512 1067 47 65
1.333.745 1530 94 217 Brazil

6.716 89 14 32 PY38XW 1,105.61 2 1442 85174
Germany PY30J 52. 100 201 44 56

3.048.9032556115314 Ecuador
2.635. 133 21 32120 341 HCITH 2,324 .432 2791 89 192
2.301,693 1952 121 332 U rall:uay

989 .820 11 88 101 251 CX38 H 1.673.612 2018 100 184
891 .940 1143 801 97 MULT I-OPERATOR
886 .770 1111 88 207
444.693 795 63 164 Multi-Transmitter
409.590 738 75 14 7 N or t h America
333 .450 663 71 154 U .S.A.
256.300 507 69 151 W3M SK
250 .541 496 66 133 5.515.701 3094 159 470
178.476 417 601 54 W4ETO 3.459.249 2229 146 403
37, 169 185 34 15 W3GM 2. 137. 135 1678 124331
H unaa ry W7SFA 1,460,256 1396 113 258

HA9KOL 64 .768 479 24 68 K4 CG 1,205 .964 1030 lIG 301
Italy W3BWl 723,765 7831 00 239

3.046.160 2755115 289 K3HTZ 7 11 .205 721 102 233
108.692 376 37 79 W8NGO 605 .220 642 98 232

Luxem bourg WBGGfJ 535.788 667 102 195
DL8Ml j U W3NX 400.096 509 84 193

1.426 ,0831451 100 21t' WB 6YPX 247.544 451 75119
Kl OWQ/ LX K9THB 229 .840 379 73 148

6J6.I 04 11 24 81 215 K9 KYF 215,907 336 79 158
N et ber tands WZUW 107, 310 255 46 96
217,689 559 55 94 Cayman h .
117 .820 36 1 51 125 lFl EP 3,152.2144309103 229

N orway P uerto Rico
2,484.550 244'2 IJ4 311 WA4MMO/KP4
.. 472.839 830 78 199 467,7041 318 55 108

11 0.262 434 45 93 Sint M a art en h .
Swed en PJjMM 7,037,6586406134 343

2.831,328 2Sl 0 113 319 AFR ICA
1.228.4441597 86 206 ZS5JY 3458007 2886 123 296

534 .848 788 83 19 1 • A'SIA
394.112 671 69 19P
27.066 251 19 20 HSIMD 851.480 1298 110 2JO

Y ugosl av ia KA2N Y 620,268 972 78 J44
TUlT8M 324684 713 72 189 EUROPE
YU I BCO 258.852 697 48111 OH 2AM 10074,1 20 58821 59511

European SSR OH 5SM 9.510,588 5956 152490
UA3KBO 2.140.354 2056 121 325 OH l AA 4,346.580 3564 J30 394
UA3KNO 424.800 771 87 20 0 UIA 3,31 2.965 3770 106 291
UA4KEO 44,940 231 33 74 UR2A 3,041,JOO 3J67 1J2 324
UA4KC[ 1,890 56 6 24 UV4H 859,1441318 76210

K al inin ll: rad Ol,EL 831 ,760 1183 82214
UA2KAW 993,995 1460 93 21 2 OH6AA 397,000 997 72 178
UA2KBD 449 6961070 58 150 on oi 266,000 559 75 191

Lat via G3CXX 259.808 756 51 138
UQ2KAA 662,220 1222 69196 OH5AA 118.728 422 54 .140
UQ2KEM 15.730 257 15 40 Our . t hanks t o the ,followln.g

L · h ' sta t ions who submitted t hei r
It uerna I f h k · .UP2A 2 524 414 2134 130 358 c gs or c ec mg p urposes .

UP2KAB '194944 717 451 31 C XBA A L. DLl RO , E I 8BB .
, . F5RV I Fe , G3 MWZ, HA5FA,

Ukr-ain e HR2AFK lSI PZR IJ .I ?843
UTSKTH 643 8011409 69 J54 KG4DH ' LA6X I /"; PAOSCH '
UB5KAW 473,888 958 75 176 SM2COR. SM 5UH. SM 7TO:
UB5KAS 61.777 194 48115 SP8.1079, TF3 EA. UA3ARG.
UT5KWB 56.860 33 1 25 51 UW31N UAl KOB VK9 TB
UB5KKO 5,565 74 15 38 VPlTC. ·VP2AW. Vp.,KF. VPS:

OCEAN IA AB . WSMSG. ZS2D C. ZS 5 D.
H awaii Z S6 BFC . SW I A S. 9 Y4 K K.

KH 6UL 329.005 822 58 87 9Y4l0.
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A P RTABLE DIP LE
BY CORTLAND E .RICHMOND, SSg.* WICEJ
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(A)

67 '
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( BI

4 0 G"d 15 M, t, rs

ZO M Stl.lb 20 M Ant, 20 M Ant. 20 hi Stub
• "' . • • •• , , • ,

I • • l

(e) 20 M, t, r,

which is good for s.s.b. and passable for c.w.
For 20 meters we simply calculate the

length of the stub using the same formula,
468/ 1 me, but multiplying the result by 0.95,
the velocity factor (or the velocity factor cor­
rect for your material). Do not completely
cut away the material between the stub and
the feed point as this will be the 10 meter
dipole.

Calculate the length of the 10 meter dipole,
measure it off and remove the wire between
it and the stub so that the antenna appears as
shown in fig. I (A).

July, 1969 • CO • S9

( D)
I !

Feeding
Since the antenna is a balanced type and

coax is unbalanced, a balun should be used.
It will have to be an all band type if you can
find one. If not, you can feed the antenna
with coax as it works all right that way.

While this antenna is no replacement for
a carefully tuned beam, it is certainly equa l
to any commercial trap dipole. Can any one
modify it for 80 meter operation"! Or 160"! •

Fig . l IA)-Po rtable dipole, mode fro m 300 ohm
line, operates an 40 , 20, 15 a nd 10 mete rs. (B)
Antenna section that resonates on 4 0 and 15
meters. (C) The 20 meter section uses the 40
meter length but it is effectively sho rte ned by the
,\ / 4 stubs on the ends. 10 ) The 10 meter section

is co nventiona l.

e page 110 for N ew Reader Service

H ERE is a portable dipole that will operate
on 40 through 10 meters. The entire antenna
is shown in fig . IA. It can be cut from 300
ohm line or 450 ohm open wire line. The
overall length is cut for the 40 meter band
and the starting length was 67 feet. As shown
in fig. I (B) the 40 meter length also func tions-for 15 meters as a I \1 wavelength anten na.

The 40 meter length also acts as a 20
meter antenna as well as a IS meter antenna.
Th is is accomplished by the sections marked
20 meter stubs in fig . I (C) . The stub length
for 20 meters should be a quarter wavelength
so the high impedance at the open end will
effectively isolate the stub from the rest of
the antenna. Each section of the 20 meter an­
tenna is then made a quarter wavele ngth and
we have a half wave 20 meter dipole.

T he 10 meter antenna is straight forward .
It is a half wavele ngth cut to the portion of 10
meters you prefer. If cut to 29.5 me, from
the formula L in feet = 468/ 1 me, we get a
total of 15.8 feet or 7.9 feet for each side.

Since the antenna is made of 300 ohm line
its velocity facto r must be taken into account.
The effect of the velocit y fac tor is to requ ire
the length of the stub to be shortened
fro m the calculated length in order to reso­
nate at the frequency desired. I allowed a
0.95 veloci ty factor for the material used.
Check the velocity factor of the material you
usc.

CAC, 210th CAB, APO San Francisco, Calif.
6530.

Construction and Tun ing
T he construction of th is antenna couldn' t

be simpler. Cut the full length of 67' (or
horter if you wish to work up the band).
ut the forty meter section to exact length
sing either a grid dip oscillator or your
ransmitter and an S.W.r. bridge. Cut for the
owest s.w.r, at the desired frequency.

T he IS meter opera ting freq uency is, of
ou rse, dependent upon the 40 meter length.
f the 40 meter length is cut fo r 7. 1, then IS
eter resonance will fall in around 21.3



Product Detector and A.G.e.
for the

Knigh t Kit R-l00A Receiver
BY WILFRED M. SCHERER,* W2AEF

See page 110 for New Reader Serv

Circuitry
The modified circuitry is shown at fi g. I

The r.f. signal from the Lt. amplifier i
applied to the grid of the product detector
VIB. T he b.f.o. signal is injected at the detec
tor cathode through VIA which functions a
a cathode follower to provide a match
tween the b.f.o, and the detector cathode. Th
cathodes are d.c. coupled and have a commo
resistor. Components Co and RGmake up
voltage dividing network to attenuate th
input signal for the proper i.f. signal to b.f.
signal ratio. Components C" C" and
filte r out the 455 kc signal components fro
the a.f. output line. Components CI and
provide decoupling for preventing a.I, rnoto
boating.

Selector 5, switches the aJ.-amplifier inp
between the a.m. envelope detector and t
product detector. It also provides the origin
funct ion of cutting the a.rn . 'a.n.l. in or 0

and retains the choice of a.v.c. or m.v.c. f
a.m. In addi tion, it allows the a.v.c. to fun
tion in the b.f.o. position where C, is add
to provide a slow release-time constant
minimize pumping effects and elimin
dynamic a.v.c. distortion.

fo r strong signals, or your ears are blasted
when a strong signal pops up at the time the
r.f. gain is raised for weaker signals.

The modifications described herein allow
full use of the a.v.c. with a slow release when
the b.I.o. is on and also incl ude a produc
detector for clean reception of both c.w, an
s.s.b. signals.

Installation
The components within the dashed Ii

arc installed in a small aluminum box tha
secured with two self-tapping screws on t
inner side of one end of the chassis, n
T 1 as shown in the photo.

-

- - - - - - - - - - - - - - ...J

· Technical Director, CQ.

•

O PERATION of the Kn ight R- IOOA Ama­
teur Communications Receiver with the
b.f.o. turned on for c.w. or s.s.b. leaves much
to be desired . During th is mode of operation,
the a.v.c. is automatically switched off, mak­
ing it necessary to reduce the r.f, gain to pre­
vent receiver overload and to obtain a high
b.f.o.-to-signal ratio for handling strong c.w,
signals or for properly demodulating s.s.b.
signals.

Also, since a.v.c. is lost, you're either miss­
ing weak signals when the r .f. gain is down

View of the modification installation. The detec­
tor box is on the side of the chassis at the right.
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Fig . 2-Wiring layout within the product-detector
box. Section B is the top of the box; sections A
and C are the sides. The external leads pass
through a 1/2" diameter hole with a grommet at
G on section C which fa ces the chassis deck or
l.f . board of the receiver. Shielded leads are
used fo r the a .f. out, b.f,c. in and i.f. in . The

shields a re connected to ground externally.

the transformer and let it rest o n the i.f. board.
I I -Mount the switch oriented in relatioo to

the A.F. GAIN, R-B , as indicated in fig. 3B.
12- Solder the leads from switch terminals I

and 12 to points 29 and 27, respectively, as
indicated .

13-Connect and solder switch terminal 7
to the ground connect ion o n RH as indicated in
fig.3A.

14- Solder C" to switch terminal 19.
15-Mount the product detector box.
16- Trim to length as needed and solder the

product-detector a.f. o utput lead to switch ter­
minal 24. The shield of this lead should be coo­
nected and soldered to the ground fail at the
edge of the i.f. board.

17-The old shielded leads from i .f, board
points 30 & 31 should now be soldered to switch
terminals 13 & 16 respectively.

18- Trim as needed and solder the 6.3 v , and
ground leads from the detector box to the points
on the i .f. board as indicated in fig. 4 .

19- Cut each lead of an 18 mmf disc or cer­
amic capacitor (Ce) to 3/8 " in length.

The size of the illustrated box is 2',4 H X

1'12 X 1:V. " (L M B type MOO), but there is
adequate space for the next larger size box
(L M B type OOZ or Bud type CU-3000A)

hich will provide a little more "el bow room"
'o r installing the parts within it. A physical

iring diagram is shown in fi g . 2.
The external connecting lead s should tem­

orarily bc m ade about 8 inches long. They
ay be trimmed to correct length and con­
ected to the outside points after the box is
ermanently m ounted , but before doing so,
roceed as foll ows:

I-Disconnect bath ends of the shielded lead
neluding the shield) that runs between the b.f.o .
ining ca pacitor, C..o, a nd point 36 o n the iJ.­
ircuit board .

2-Remove R:I:! from points 19 a nd 36 on the
110m of the i.f. board.
3- Disconnect a ll the leads from the mode
itch, 5 3 (BFO, MVC, erc.).
4 - Take off the front panel of the set. This
ill require prior removal o f the knobs a nd the
meter.
5-Remove the mode switc h, 5 :\.
6- T he mode switch is to be repl aced by a
pole, S position type (Centralab # 1013) which
ould be wired as shown in fi g. 3. Before instal­
g this switch, go to the next ste ps.
7- Set up the switc h stops so tha t they provide
ositions when the switc h is rotated clockwise .

8-Solder the indicated jumpers on the switch
terminals 6-7, 16-1 7-1 8 and 13-21-22-23.
9-Disconnect the old-switch leads from points
and 29 o n the i.f. board and solder the ends,
t were formerly co nnected to the old switch,
terminals 12 and I, respectively, on the new
itch, This procedure is used to a llow the
dering a t these two switch terminals to be
e before the switch is mounted, otherwise

y would be difficult to reach.
O-In order to provide easy access for the
er wiring to the new switch, set the receiver
ide-down on the bench with the bottom of
chassis facing upward. Disconnect the black

of the output transformer, Ts, from the
ne jack. Remove the mounting screws from
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Fig. 4 - W iring diagram showing poi nts fo r ext
nal connect ions of lea ds from detecto r box .
portion of the i.f . board is a t the left . The det
tor box, T1, etc ., are on the side of the cha s

See text for detai ls.

A d ju s t m e n t
32-Set the bandswitch to Band B and the

main - tu ni n~ di al to 4 mc.
33-Sct the mode switch at BFO.
3-l- Rota tc the b.f.o .-tuning capaci tor to

where the indicato r dot on the knob is at 12
o'clock or thc center position .

35-Set the Q ~lUlTII~L1ER at OFF. the R.F.
G:\ I~ maximum clockwise and the A.F. GA IN

about ha lf-way o n.
36- Turn on the receiver and adj ust the core

o f L", (b.I.o. inductor) for the lowest-pitch
background noi...e. If the noise is insutlkient.
connect th e ante nna and tunc the receiver to
where there is no signal.

37 - I)eak the noise level by ad justing the:
ivottam co re of Z:l (secondary of last i.f.
transformer).

3H-An inheren t characteristic of this receiver
i..; a cert ain amount of b.f.o.-signal leakage int o
the: fi rst i .f. am plifi er. in which case it produces
some a .v.c . voltage and causes the S-mete r to
read. To co unte rac t th is. the followi ng ste: p is
necessa ry.

39 _ Disconncct the antenna. If the re ceive r i.
equipped with the 5· mcte r. adj ust th e bot ton
core: of Z :t in either direction. unt il th e meter
reads 5- 1. If there is no meter. make th is ndjuvt

[Col/ l i ll l/ed 0 11 page 99 ]

30-Adjust the knob of the b.f.o.-tuning
ca paci tor so that the indicating dot is at 9
o 'clock when the capaci tor plates arc fully
meshed.

3 1 -~lake sure there a rc no shorts between
th e circuit-board foil s as a re sult of soldering or
spla ttered solder. Loose pieces of solder may be
shaken out with the set right-side-up.

ProcI [)t1,
A,Fe Ou t.

• 30 on J F Boord

· ' l on
IF Booret r -:

,
(BI

o

· 27 on
· 2 9 on IF Boord
IF BooP"Cl

ANL
.0"

h? • CO • July, 1969

( A)

20- Soldcr one cnd of this capaci tor to the
circu it-board point as indicated in fi g. 4.

2 1-Trim as needed and solder the i.f.·input
lead . from the detector box. to the other end
of th e 18 mmf capacitor. Connect and solde r
the shield of this i.f. lead to the ground con­
ncetio n for the existing shielded lead connec ted
to point 23.

22 -Connccl R I (47K-l /! watt ) between the
te rmina ls of a two-point tic strip.

23 - Rcmount the a .f. transformer, T 1• with
the above tic st rip held by the tran ... former­
mounting screw nearer the rear of the chassis.
Be sure to reinstal l the former ground lug and
wire at thi s point. Also re solder the black lead
of the transformer (0 the phone jac k.

24-At the transformer screw nearer the fr ont
panel. in stall a gro und lu g.

25 -Solder the ne gative end of C I (4 m f. 400
v.) to this ground lug. Solder the positive end of
C 1 and the g -nlus lead. from the detector box.
to one end of R l on the tie strip.

26-Connecl and solder a lead between thc
other end of R I and the i .f. board at the point
shown at fig. 4.

27- Trim as needed and solder the inner con­
ductor of the b.f.o. lead. from the detector box.
to the sta tor terminal of the b.I,o. tuning capac­
ito r. Cill. Connec t and solder the shield of this
lead to the rotor-o r ground-lab on this capaci to r.

28 -Solde r ba nded end of a 0.5 m f·200 v.
(C,) pa per o r molded capacitor to ground foi l
at edge of i.f. board. Solder other end of th is
capacitor to switch terminal 6.

29 - Reinsta ll the front panel, the S-me te r and
the knobs.

Fig . 3-Wiring arrangement a t the new mode
switch. Deck 1(A) is that neare r the rece iver
ponel ond ot the fr o nt of the switch . Deck 21B)
is a t the rea r of the switch. The decks are viewed
fro m the rea r. See the text fo r the wiring

procedure .
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CQ Reviews:
' T h e Allied
Model A-2515
Receiver

BY W ILFRED M . SCHERER,* W 2AEF

T liE All ied Model A-251 5 Communica­
tions Receiver is an inexpensive solidestate
job (made in Japan) that provides continuous
coverage from 550 kc to 30 me, plus 150­
400 kc, wi th ca librated bandspread tuning
fo r the 3.5-30 me amateu r bands fo r opera­
tion with a.rn.• c.w. or s.s.b.

As such. the A-25 15 may serve not o nly
'o r amateu r-band usc. particula rly for the
cwcorner, but a lso for other purposes fo r

vhich a general-coverage receiver may be
lesired , such as for reception of WWV sig­
a ls. short-wave broadcasts. the 160-mete r
rna teu r band. press and weather reports fo r
ode practice. marine com munications, a ir­
ra ft beacons and weather reports. e tc . In
dd itio n. the receive r operates from either a
17 v.a.c. o r a 12 v.d .c. source, the latter

Technical Director. CQ.

permitting batte ry operat ion for field use and
also m aking the set a suitable companion unit
as a variable i.f. system for operation with
so lid-state v.h.f, converters.

Technica l Details
T he A-251 5 is a single-co nve rsio n job with

a 455 kc i.I, as indicated at the block diagram
at fig . I.

T he basic lineup is sim ilar to that o f the
usual receivers of this type. but instead of
vacuum tubes, transistors a re used, o f which
there a re two f.e. t.ts, nine bipola r transistors.
plus 14 diodes including one zener.

The two f.c.t. ts a rc used in the r.f. stage
and the m ixe r where they provide excellent
front-end characteristics. Although f.e .t .ts
have been public ized as possessing super ior
signal-hand li ng capabili ties, this is the first
piece of gear we've fo und where measure-

AGe = 1
J , O- 4 0 0 o.C,
. ~ - 30 ...c 4" ..e,.

! ,qJ' A"'p- ! M .. t~
FV I

J F Amjl. IF. A... p. IF: A"' p- AIIl Det .

40 6 03 4 0 6 03 f- I-- Fl -2 FL- :5 c-o 2sc "~e
FV4 • A Ge

" "
25C"' '' 6 2SC4~e

1N60....,
I,

------ -- -<
T......' nq , l l,

Prod ~, AN L,
!, -<0 2 -1 N60 S... · I~I,,, "' S- ",. t er . ...... l,

Mel. Ol C •,
" . C_ r:::. •.

'\/ 4" ., !'••
A.G. C. 81',0

AF A"' ll ./ A.F.

AGe ., ... ... ~ RI C' l SC"'''6 ... 0 ..,

• /
] S a C IO' 1N60 I 2-2 5 C281 _..

2 -2 5 8 4 1 3

Fig. l-Block diagram fo r the A-25 15 Receiver . The 2S-type transistors a re Ja pa nese. The
40603' , are RCA MO SFET', (Dev. No TA-7 150).
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minished somewhat . tapering off to I kc pc
hour thereafter. Less drift occurred on th
lower-frequency bands. Banging the cabine
produced rnicrophonics; while dropping on
corner of the set an inch or so to the bene
ca used the frequency to slightly jump mainl
due to the mechanics of the drive syste

The mixer is followed by three i.f. stag
coupled with a total of four "mecha nic.
tilters". These filte rs each consist of a sing
ceram ic element suspended by small wi
leads in a tin y metal can wh ich also contai
a tunable matching tran sformer. The over
selectivity, rated at '" 1.5 kc at the 6-{
points, measured 2450 c.p.s. at 6 db a
10. 200 c.p.s. a t 60 db.

A diode is used as an envelope detector f
a.m. and another one funct ions as a seri
gate noise limiter for a.rn . only. Two ad
tional d iodes are used in a balanced produ
detector ci rc ui t as shown at fi g. 3.

The b.f.o . is se lf-excited and also fu
tions in a grounded-base Hartley circuit w
inducti ve coupli ng to the product detect
A b.f .o.vtuni ng control is located on the pa
with points indicated on either side of
control center position for l.s.b, and u..
reception . With th is control correctly set
the USB or LSB indication good s.s.b. qua
was experienced and the select ivity provi
adequa te unwanted-sideband suppression
most applicatio ns measu ring 35 db at I kc

The a.I, section has three stages: an ar
Iifier, a driver and a e1ass-B push-pull po
output stage with negative feedback to
driver and bias-stabilized with a thermis

100 O,~
100••

..
6 ':1~

...,,,
~f...

470.,
..60

~ •• 470.
C, C. • f r ,,.. +2.5 • 1>0

1~60 •,
•• • . .71<, ,

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

it- 2

4"

AGe. - 2
0 - 2 . !ljt9

Fig . 2-Bosic front-end circuitry for the A-251 S. Not shown is that the r.f. and oscillator
inductors ore bondswitched. The o.g.c. voltage for 0 1 varies from zero with no signol to

2v. negative with maximum signal.

•receivers.
T he fro nt-end circuitry is shown at fig. 2.

T he f.e.t.ts are dual gate types. Both the con­
trol gate and the drain for the r.f.-stage
f.e.t. have circuits capacitively gang-tuned
along with the h.f, heterodyning osci llator.
An antenna trimmer is ineluded for opti miz­
ing the input tuning by compensa ting for the
various antenna reactan ces that may be en­
countered at the input.

The output of the r.I. stage is fed to one
gate of the mixer. while the osci llato r signal
goes to the other gate. A bipolar tran sistor
is used for the oscillato r and fu nctions in a
grounded- base Hartley-type ci rcui t with the
output induct ively coupled fro m the osci l­
lator tank to the mixer gate.

The oscillator frequency was found to have
surprisingly good stabili ty (more so than
with many single conversion recei vers using
vacuum tubes), considering that it works near
the signal frequ ency (455 kc higher) wh ich
th us requires operation at a relat ively high
frequenc y over much of the receiver ran ge.

On the 10-meter hand a drift of I kc per
each 15-minute period during the fi rst hour
of operation from a cold start was experi­
enced . During the next hour the drift di-

ments indicated the use of the Le.t.'s in the
fron t end to ac tually result in sign ificantly
better r.L-intermodulation. cross modulat ion
an d overload characteristics than equ ipment
using bipolar transistors. As a mailer of fact.
the performance in this respect was better
than that of a number of vacuum-tube

RCA-40603
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Fig. 3-The simple balanced-diode product de­
tector used in the A-2515.

Bottom view of the A·251 5. The bandswitch ond
the inductors are on the assembly at left center.
The inductor cores and tiny ceramic trimmers
ore accessible for adjustment through holes in

the bottom of the receiver cabinet.

I F" 20 1"160 4 .7 I( 2.2 K AF.
o,, ~~ "",

.0 0 t

.0 0 1

.0 0 1
.0 01

1N60 4 .7 I(

~
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control voltage for gate #2 of the r.f. stage.
On c.w. and s.s.b. the mode switch auto­
mat ically removes a.g.c from the r.f, stage.
T he logic behind this at fi rst was not apparent.
but subsequent investigation revealed that
when a.g.c. voltage on the f.e.t. is varied, the
h.f.-oscillator frequency is pulled (this also
happens when the antenna trimmer is tuned).
Therefore. if a.g.c. were used here with s.s.b.
reception, the effect would be frequency­
modulation of the signal as the a.g.c. voltage
varies with the s.s.b. speech levels.

Power Supply
A power supply for 117 v.a.c, operation

has a tap on the primary of the power trans­
former to also allow 100 v.a.c. use. There
are three secondary windings on the trans­
for mer. One delivers 14 v.a.c. for two d ial
lamps. The other two are used to separately
power two individual full-wave silicon-diode
rectifie rs with RI C filtering. One supply de­
livers + 12 v.d.c. for the a.f. amplifiers and

R.F. Gain
Referring to fi g. I . the d . gain control

serves as an r.f.vinput atte nuator. Back -to­
back diodes across the antenna terminals
limit the r.f. input voltage to prevent damage
to the front-end f.e.t.'s by strong signals; how­
ever. in the presence of local broadcast-stu­
tion or other very-strong signals and when
the r.f. gain is reduced below the maximum
point. effects similar to cross modulat ion
were experienced on all bands. T his occurred
because whe n the arm of the control is moved
toward ground the resistance between the
arm and the top end of the poten tiometer in­
creases, raising the impedance across the in­
put circuit. The atte ndant rise in the r.f. volt­
age easily reaches the diode-clipping level.
producing strong harmonics that introduce
r.f. intermod ulation and spurious responses.

T his was cured bv moving the diodes over• •

to the arm of the control where the imped­
ance remains at a low value. regardless of the
d .-gain setting. Germanium diodes are used,
so they clip at about 0.3 volts. On the 150­
400 kc and broadcast bands. there is a very
high voltage stepup between the antenna and
the input gate of the first f.e.t. T his still
could cause possible damage in spite of the
diode li miting setu p.

The output is rated at 1.3 watts.
The a.f.-output transformer has 4- and

8-ohm taps which are connected to rear­
apron screw-type terminals for loudspeaker
use. T he terminal screws are knurled for easy
hand manipulat ion without the need for a
screw driver. T he headphone jack is wired
to the 8-ohm speaker tap in such a way that
when the phones are used. the spea ker is cut
off. The 4-ohm tap goes directly to the ter­
minals, so that when a 4-ohm speaker is con­
nected there it still functions when phones
arc used.

Similar type terminals are used for the
antenna input. but by removing a small
plate on the rear apron. an SO-239 u.h .f.
connector may be installed in holes already
provided. On the other hand. a I14H -diameter
hole may be drilled in the plate for mounting
a pheno-type jack. The antenna input is un­
balanced with an input impedance of 50·400
ohms.

A.G.C.
Two a.g.c. systems are used. One supplies

a negative control voltage for the bases of the
i.f. amplifiers, the other furnishes a negative

See page 110 for New Reader Service July, 1969 • CO • 65
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Top view of the A-25 15. It is neatly arranged
with four ci rcuit boards. The tuning capacitors
at the center a re string-d riven by the weight ed.

fl ywheel controls at the left.

+ 16 v.d .c. for the class-B output stage. The
othe r provides + 14 v.d.c. for the r.f. and i.f.
stages along with a 10-volt zcner-rcgulated
po tential for the h.f.o. and h.f.o.

For operation from an external 12 v.d .c,
source. such as batteries. a cable connector
is su pplied for plugging in the externa l su p­
ply at the rear of the set. An "a.c.vd .c." slide­
type switc h must then he set fo r d.c. It has a
lockin u tab that must be unscrewed. before•
the switch can be set fo r either d.c. Or a.c.
operation.

T he current drai n with d.c. ope ration is
300-550 rna. depending on the a.f.-output
level. This can he reduced bv 265 rna either
by removing the two dial lamps or by re­
wiri ng the lamp circuit so tha t they work
only when a.c, is used.'

Separa te l -arnpcre fuses are used in the
a.c.-and d.c.-suppt y lines. T hese arc located
o n top o f the chassis. necessitating removal
of the top half of the cabi net when a fuse
needs replaccment.

T here is no reverse-polarity protect ion in
conjunction with extcmal-d.c. operation.
Since the wrong polarity could damage some
of the transistors. it mi ght be well to provide
protect ion by connec ting the anode of a 2­
ampere sileon diode to gro und and its ca thode
to the receiver-side of the d.c. fuse wh ich is
in the posit ive leg of the supply li ne. Should
the polarity he reversed. the diode will then
conduc t heavil y and blow out the fuse. ope n­
ing the supply line.

ITo do thi s, at the a.c-d .c. switch remove the
blue wire that goes to the dial lamps and con­
nect it to the switch terminal where the blue
lead to the power transform er is attached.

66 • CO • July, 1969

A standby posit ion at the mode switch. for
use during transmitter operation. breaks the
voltage feed to the d . stage and mixer. An
auxiliary socket is provided 10 enable this
also to be accomplished by a tran smitter
relay where normally-closed ungrounded
con tacts are availab le.

Tu niug Se tu p

There are two large slide- ru le dials. One
is for the main-frequency tuning and it has
five ranges coinciding with the bandswitch
posi tions. T he other dial is for hand-spread­
ing tbe amateur hands (except 160 meters)
for which it is accordi ngly ca librated . The
40-meter band is spli t into two sectio ns. A
0- 100 logging sca le is also included for use
on othe r port ions of the range . lIan dselt ing
points are indicated on the main dial to cor­
rela te with the handspreading calihrations
for the amateur bands.

The dials and tuning capacitors are string
driven by control shafts with weighted fly­
wheels. The drive ratio is high enough to
allow easy tuning for s.s.b. signals with the
handspread control. hU I a difficulty expe ri­
enced on two of these sets. is that the hand­
spread-tuning is so mew hat "ruhbcr y." Th is
was due to the fact that the handsp read ca­
pacitor itself docs not rotate too free ly and
that the large drive wheel for tbis capacitor
is insta lled on the shaft qu ite a distance from
the front bearing. the end result being that

•
the shaft bends slightly before the capacitor
rotates when pull is exerted hy the string
drive. T hen was part ia lly alleviated hy loosen ­
inc the rear-bearing adjus tment on the ca­
pacitor . A furt her - improvement might he
made by install ing a bracket with a panel
hea ring right next to the drive whee l,

The S-meter is an edgewise-mounted type
and is posit ioned vertically.

Co II '" t rll r-t ion
The A-2515 is asse mbled on fou r indi­

vidual printed-circuit hoards; one fo r the r.f.
fro nt end and h.f.o.; one for the i.f. stri p.
detecto rs. a.g.c, and b.f.o.; one for the
a .f. amplifie rs. and one for the power supply.
The r.f. and b.f. o . induc to rs are on a sepa ra te
asse mbly along with the bandswitch on edge­
wise-mounted boards wi th interstagc shield­
mg.

Circu it tracing on the p.c. boards is easily
done from either side since the top-side of

IContin ued on page 97)

See pag e 110 for New Read er Se rvice
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BY JOHN A . ATTAWAY,* K 4I1F

"Great is th e art of beginning, but greater
th e art is of ending."

- H EN RY W ADSW ORTII L O:ol GF ELLOW

T he time has come to wri te f inis to a corn­
pleted cha pter in the continuing story of ama­
teur rad io progress, the CQ S.S.B. OX
Awards. It has been a successful undertaking
with many highpoints. and CQ is proud of
the role it has played in popu larizing th is
mode.

Page I of the cha pter was written in the
June, 1956 issue of CQ by Bob Adams. K2·
OW, as he kicked off the world's fi rst side­
hand column wit h these words: "The re arc
now 50 countries with s.s.b. opera tion and it
warrcnts recogn ition." On Jan. 12, 1957 the
first CQ S.S.B. OX Contest was held with an
en thusiast ic group of participants, and by
April, 1957 W2KR and W 3ZP were topping
the S.S.B. OX list with 68 countries each.

By January, 1958 W2JXH was fi rst in the
race at 95 countries. and CQ had instituted
the S.S.B . OX Award certi fi ca tes fo r working
50 countries on s.s.b. Genera l C urt Le Mav.. .
K4R FA . was one of the leading sideba nders-of the day. Hard to believe isn't it, that littl e
more tha n 10 yea rs ago it was an achievement
to work 50 count ries on sideba nd.

In January, 1959, Bob, now W3SW, re­
ported that 36 stat ions had qual ified fo r 100
countries on s.s.b. T he first 10 hit the century
mark were W6UOU and W2JX H. In March ,
1960 Bob wrote his last column and the
d river's seat was occupied by Irv and Dot
Strauber (K2H EA and K21\IG E) who insti­
tuted the first formal 5 .5.B. OX Honor Roll
topped by, guess who, T1 2HP. From 1960 to
1963 the list o f "countries" on s.s.b. rose
rapid ly to near 300. and in late 1963 the
s.s.b. column was discontinued . The mode
had become as commonplace as orange juice
fo r breakfast and no longer warranted the
separa te status of a special column.

· P.O. Box 205 . w inter Haven, FI. 33880.

See page 110 fo r New Reader Service

5 .5.B. OX Honor Roll
W2TP ....•. 3t8 K6CYG 305 K8RTW ....286 G28VN 264
WA2RAU ..317 W6YMV 303 W9EXY •.•.284 W2FXE 264
W91lW ....316 WOQV2 303 F2MO ......283 W2MJ :261
VK 3AHO ..31 5 XEl AE .•.... 30, W3KT .•••..28) W9QLO 261
Tl2HP 314 G3AWZ •.•. 301 Wl llF ••••..280 DL3RK ····259
W2RGV 314 G6TA 30t W6UOU ....280 G30D ......259
W3NKM 31 4 w3D1Z 301 WA2EOQ •.279 W6WN f '::::259
OL90H .•. 31 3 G3HDA •••.300 W3FWD ,279 PJ2AA ._•• 258
WAZIZS 312 W9lT ...•....300 W4RLS 279 KISHN •••i 57
WSDE 312 5Z4ERR •...298 K40EI •..•..279 PA~EEM 256
K6LGF .•....311 VE3AC D ... 297 DLl IN .•.•. 276 SM6CAS " 254
G3FKM 310 K2DX ...•....297 K4HYL ••._.Z76 W6BAF •.::254
KP4Cl 310 W4 SSU 297 W7DlR 276 K6CAZ ..•.• 254
W4NJF 310 W4QCW •.•.297 PI I AX Z74 PA" SNG 'Z52
WA8AJI 310 W4PAA ••• 294 K9EAB •.•_.273 K4GXO ..::252
W40 PM .__ 309 W8EVI .....,293 K9LUI ••._.273 WA 6GlD . 252
IlAMU 308 K80NV •.•.293 W6RKP . 272 VE6TP '251
G8KS 307 W2FXN ••..292 G3NUG ..··270 WI AO l ······250
W5KUC 307 KlIXG ••._. 288 G3WW ...:::269 ....
K6YRA ..•... 306 W2l V _ 286 MP4BBW •. 267
W2l X 305 W6EUF 286 G2Pl ..••....265

The S.S. B. OX Awards and Honor Roll
were continued under the auspices of Urb
Le Jeune's OX column as they had a wide
following. However. interest subsequentl y
d ropped. and now we are only receiving 5-10
new applications pe r month despite the dil i­
gent effort s of Award's Manager, Louise
Rippe. \V8H BD. Consequently we are phas­
ing out the program on the grou nds that it
has served it's purpose. A nyone who doubts
it should tu ne above 14200 fo r a. m, signa ls.

As it would be un fai r to abruptly drop
these awards , a two step procedure will be
followed. cw certificate applications will be
processed up to Oct. I. 1969 so that anyone
who still wishes to qualify may do so. After
that. the Honor Roll will be maintained
through the December, 1969 issue . At that
time speciall y endorsed certific ates wiII be
issued to everyone on the Honor Roll showing
their final standi ng.

De Exira
Over two years have go ne by since be­

coming your OX Editor. They've bee n inter­
esting, fast-movi ng yea rs and I would like to
share some of the highlights. part icularly as
they have affected this. the ed itorial po rtion
of the colu mn. Becoming OX Edi to r fu l­
filled an ambition of mine. Even though I
had no journal ist ic experie nce I wanted the
cha nce to prove that a OX column could be
varied and interesting. C Q cont inues to put
up with me so I assume that I have at least
part ially succeeded.

We knew from the beginning that a month­
ly column written 2 months prior to pu b­
lication was not the proper vehicle to carry
curre nt OX news. That is the province of the
weekly bulletins. Consequently, we resolved
to build the column around features of long
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W40PM
W4NJF
DL90H
KI SHN

W40PM
W8LY
K ISHN
WA6G LD

WPX HONOR ROLL
The WPX Honor Roll is based on confirmed
current prefixes. Stations are listed with both
net and gross prefix credits. The Honor Roll
is based on the current net (first figure) re­
gardless of an operator's all-time gross prefix
count (second figure).

~ l ix("(1

Joe Hiller 825/950
Michael Bakos 733/733
Chuck Bania 685/702
Jerry Hagen 56 1/56 1

SSII
Joe Hiller 746 /8 10
Gay Milius 712/7 12
Karl Muller 611/6 11
Chuck Bania 586/ 601

CW
W40PM Joe Hiller 75 1/850
W8K PL William Simpson 725/800
DLI QT Helmut Baumert 672/672
K ISHN Chuck Bapta 572/671

Application forms for the CQ WPX Honor
Roll may be obtained by sending a self­
add ressed, stamped envelope to WPX Man­
ager, Howard Kelley, K4DSN, 6563 Sap­
phire Drive, Jacksonville, Florida 32208.

CW-Phone WAZ
2635 WA9T FM 2647 W3MDO
2636 VE2BGJ 2048. K8AEX
2637 WI EDA 2649 W7CN L
2638 W6AYQ 2650 WI AP U
2639 SP9A I 2651.. W5AKI
2640 K2DDK 2652 W2LWI
2641.. K INOL 2653 VE3B~IB

2642 WA9UES 2654 .IIA RS
2643 WIJNV 2655 UD6BD
2644 K4TSU 2656 UJ8AB
2645 .JA INLX 2657 UA3KBO
2646 SP6AEG 2658 W9AE

Two-Way SSB WAZ
666 K8EHD 672. \V\lYDB
667 W4UAF 673 JA6AFZ
668 LAI Z I 674 UC2 BF
669 .JILLZ 675 VK2WD
670 W7LFA 676 UA IC K/ JTI
671. YV4UA

All-Phone WAZ
41O lIWf 4 12.. ....YV4UA
4 11. VK 3SX

time va lue such as stories of D Xped itions
large and small. in depth presentations on
outsta ndi ng O X clubs and QSL managers.
news of unusual OX SU9h as on 160 meters.
and a fact ual, unbiased editorial presenta ­
tion of issues involving the OX world. The
latter was christe ned 'De Extra.'

Our 'De Extra' concept got its supreme
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test almost the day it was born when the con­
frontation be tween D on Miller and the AR RL
DXCC Committee burst on the scene. In
Apri l and May, 1967 we handled the issue
cleanly, present ing points and opinions in
favo r of both sides. Later, al though CQ, out
of sympathy for the underdog, elected to de­
fen d M r. M iller, 'De Ext ra ' recogni zed the
damage th at both sides we re doing to the
worldwide image of amate ur rad io and de­
clared a plague o n bot h their houses.

The seco nd controversy which 'De Extra'
encountered fo rced us to tempo ra r il y aban­
don our unbiased posit ion, as it in vo lved the
reject ion of ou r own QSL ca rds (K4 I1 F / ­
KV4) by the DXCC Committee. T his was
done because we refused, a fte r m uc h soul
searching, to humiliate ourselves before their
DXped ition proof ru ling. In m y opi nion this
is a very hypocritical rule . W hen W 9W V
decided to impose his own ideas of good
operating ethics on everybody. and re­
arranged the D XCC Ho nor Ro ll in the pro­
cess, he offended the DXCC Com mi ttee
deeply, a nd they decided he had to go. How­
eve r, re fusing to work someone wasn' t su fl ic­
ient grounds so they had to find someth ing
they could make stick. H is failure to land o n
certai n islands was just what they needed, but
in using it they abandoned a n est ablished tra ­
di tion of loo king the othe r way. In my opin­
ion they came up with this new rule in an
etTort to p rove how impartia l they were . How­
ever, its made a had situation worse by offend­
ing many amateurs. and 'De Extra's' posit io n
has been more than vindicated by the llow of
favorab le mail from overseas. In addi tion.
G3F Kl\('s column in the A p ril. 1969 issue
of Radio Communication Slated "it seems a
sad state of atTairs when all members of the
world's amateur populat ion a re assumed to
he d ishonest , and gu ilty of deceit u nless they
prove themsel ves otherwise! " and " It should
be noted that our societv (RSG B) continues

•

to assume that cxpcd itioners arc honest until
proven otherwise."

T his controversy was particularly disturb­
ing to me as an indivi dual because I bel ieve
in a strong Amateur organization and had
subscribed to a Life Membersh ip in A R RL o n
the q uarterly payment plan o nly about three
months before my cards were turned down.
As the cliche goes. I backed up m y faith by
putting my money where my mouth was. but
I got nothing bUI a slap in the mo ut h for m y
trouble.

We sort of wandered into the third eon-

See page 1 10 for New Reade r Se rvice
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troversy mostly by accident, but finally had
to take a stand. That was "Incentive Licen­
sing," and the mail over it dwarfed that we
received during the Miller-Awards Commit­
tee battle, and was much more extreme. This
was a great surprise. This issue is divided
between those who think "Incentive Licen­
sing" is necessary to save the human race from
extinction. and those who believe the road to
Hades is paved with Amateur Extra licenses.

We fi rst mentioned this subject in the Nov­
ember, 1967 issue where we encouraged
everyone to live with the rules and stick with
amateur radio. A year later in the November,
1968 issue we got otT a couple of pretty good
shots against it. This really stirred up the
troops. The language in the letters you hear
on occasion but you never dream people
would sign such. Maybe these are the ones
who lose their licenses for using profanity
over the air. They weren't DXers thank good­
ness. None of them ever applied for a CQ
DX award. Apparently non-DXers occas­
ionally brouse through the DX column.

It had been our intention to drop the sub­
ject of "Incentive Licensing" as we aren't
really rabid about it despite one letter which
suggested we grow a beard, dirty up our hair ,
and picket the FCC. However, the mail
stirred up our fighting blood. A professional
columnist might have avoided this trap, but
being a true amateur we decided to go a
couple more rounds. Perhaps some good will
come of it as our petition to FCC, RM-1 393,
has been well received and may help to elimi­
nate some of the inequities in band assign­
ment. Most of the gentlemen (DXers) who
favored the new rules have agreed with us
thattoo great a range of c.w, frequencies were
allotted to the extra class. and that RM- 1393
should have included the 80 and 15 meter
bands as well.

This brings us up to date. We hope that
conditions will remain calm for a whi le, but
if controversy arises 'De Extra' will do its
best to see that all sides are heard.

The Award's Program
Good conditions cont inue to produce great

interest in DX and DX Awards. In April we
uthorized 38 new WAZ certificates. 35 new

WPX certificates. and II new S.S.B. DX
ertificates for a total of 84, the highest
onthly total in the history of the CQ DX
wards program. The WPX total was also
record for this awa rd.
Many DXers have requested that we re-
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turn to our old system of listing the winners
in a separate table so we are trying it this
issue. Hope you like it.

RM-1393
De Extra's petition , published in the

March, 1969 DX column. requesting that the
frequencies 14025-1 4050 and 7025-7050
remain open to General and Advanced Class
amateurs after Nov. 22, 1969. received file
number RM- 1393. Comments could be filed
with the FCC up through April 7. Exerpts
from some letters commenting on the peti­
tion are as follows: " In my case you r peti­
tion hit it righ t on the nose. I've had my ham
license since 1922 and have my First Class
Phone and First Class Telegraph licenses. I
operate a 50 ki lowatt commercial transmit­
ter. but since I am too busy to take any more
tests I can't go in certain spots on the ham
bands. Does this make sense?"

"I've been a ham since 1927 and have al­
ways been strictly a c.w, man. I'm bedridden
and my doctor says that I'll never get out of
bed agai n. 20 meter c.w. is the only pleasure
I have left and now half of that is gone. Am
I supposed to take a test from my bed?"

QSL Manager of the Month
At the top of the list this month is Berlin's

Franz Turek, DL7FT, who is an outstand­
ing DXpcditioncr as well as being a superb
QSL Manager. Franz's list of clients includes
EA6 AR, EA6BG, EA6BH, HB~LL, HS3RB,
KL7EBK. KR 6JT. TU2AY, TU2AZ, W4­
UAF/ KH6, XE2YP. 3A2CN. 3A2CU, and
3V8BZ, and he is still looking for new sta-

SMSGT Ward B. Ba ker, Custodian of 11DFE.
Ward's home call is K7YUC and he also holds
the calls F0LD, Dl4JP and OE5ZTM. He is ex­
YU71BC and WA6WAV. This trailer is spoken
of many times over the air and houses one of the

biggest signols from northern Italy.
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Two-Way SSB OX Award
2no f:mlll lrit·!'i
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I

170 VE3AC D
17 1.. IIPIJC
172 W8I LC

167.. WA9KQS
168 DLI"1D
I69 YV4UA

10 0 Co untri.·..
56 1. WA3IKK 564 EA4G R
562,. IIC1TH 565 W3CD L
563 W2II SM
Complete rules for the CQ DX awards ca n be
fou nd in the OX column of the January.
1969 C Q.

CW WPX
925 K4MPE 933 W9JCK
926 DLIMD 934 0 K IXM
927 Kt\QYD 935 PAIlJR
928 DJ 6TU 936 W6A KM
929 WA9 UES 937 SP5N E
930 DJ 4VP 938 W1"1'"
93 1. W90YZ 939 UA3UJ
932 WA3HRV 940 UA 1KCU

Phone WPX
170 W8NNR I72 W4WSF
17 1.. 0 K3 BU 173 EA4G R

SSB WPX
406 K4AJR 41 3 KL7EQG
407 W2LEJ 41 4 W8GK'"
408 IIC1TII 4 15 EA4G R
409 K8MMII 41 6 XE1I1S
410 0 K3 BU 417 K2JF E
4 11. DLlM D 418 W6ZC
412 W6CYO 419 UA2KBD

Mixed WPX
197.... ..0 K3BU

WPX Endorsements
SSB: IlAM U-550, CN 8AW-500, DLI MD­
350, EA4G R-350, OK3 BU-300, W6CYO­
300, W6ZC-300, W8GKM -300, K2JF E-250,
and W2LEJ-250.
CW: UA3UJ-550, W1MM-550, SP3AIJ-500,
K2DDK-450, U B5 WK-450, DJ4VP-400,
UA I KCU-400, UD6BW-400, UA6KAE-350,
U1l5LS-350, and W90YZ-350.
Ph" lie: EA4G R-450.
80 M eter.' : OK3 BU.
20 M eters: O K2PU, O K3 BU, UA2 KBD. and
UT 5CC.
/ 5 M eters: UT5CC.
10 M eters: W8N NR.
Europe: DLI"tD, OK31l U, UA I KCU ,
UA3UJ, UIl5 LS, and UT5CC.

VPX-Verified Prefixes
Natha n Rosen, SWL/CIIC #1.. 9 (SSIl)
Nathan Rosen, SWL/CIIC # 1 10 (Phone)
Nathan Rosen, SWL/CIIC #1 11 (CW)
Lars-Ake 1I01st. SM-3274 12
Yutaka Tanaka, JA3-2520 13 (SSIl)
Yutaka Ta naka, JA3-2520 14 (Mixed)

From the Mailbag
de W5LEF: "I personall y would prefer the
following approach: Count the operation for
DXCC unless one of the following is true:
I. Government authorities declared it illegal.
2. The radio society of the appro priate coun­
try says it was illegal, unauthorized, or not
performed.
3. Two or more licensed operators swear o ut
depositions that the operation claimed was
not done and the guy did not do wha t he
said he did.

" Heck. it's onl y a hobby and let's assume
people arc honest. Most of us arc. People
shouldn' t have to prove that they're honest.
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lions who want a QSL Manager in Europe.
Franz says thai his mot ivation is his 13

year o ld daughter who is crazy about her
stamp collection. He likes to keep her happy
with lots of nice, colorful commemorative
stamps. Sounds like a top father as well as a
top amateur.

For those who wa nt extra fas t service,
Franz holds a " Manager Net" every Sunday
fro m 0630-0900 G~IT on 14310-15 kc with
EA6A R. HBOLL. TU2AY. and 3A2CN. It
might be hard to find the band open fro m
stateside at those times. but make a contact
and you are sure to be in the log.

Franz was first licensed in 1959 as D L7FT
and has since worked his 300 countries. H is
DXpeditions include 3A2CU in 1963. " II FT
in 1964. 4U I ITU in 1965. 2nd operato r at
EA6AR in 1966, '67, and'68. 2nd opera tor
at 3V8BZ in 1968, and 3AOCU in 1969. He
is still working on ZA, but says it is too

•expensive.

From teft to right , Gerd (OJ l O P\. GC5AET; Sa m
IW6 ZJA\. GC5Al N; and Horst IOJ60 Z\. G C5­
AlO drinkinq Ba vo rian bee r on Jersey Island.



QSL Info rm ation

Il V2 A- Via WB2UKP.
CEllAE- To Det 5 17, APO, New fork, New
York. N. Y. 09877.
CII3KI>- e / o WA4PXP for s.s.b . QSO·s. W2­
CT N for c.w. QSO's.

Somebod y should have to prove that they
aren't. At least that's the o ld fa shioned wa y."
de W91T: " As a con tinuation of the logical
CQ sponsorsh ip o f m odern amateu r com­
mun icat ion wi th s.s.b. , lets have as-band
S.S.B. OX A ward."
(T his suggestion seem s quite logical. H o w­
e ver, the CQ OX Awa rd 's Ad visory Commit­
tee considered the subjec t of new awards
over a year ago. and almost unanimous ly
concl uded that it would put too great a bur­
den o n the ra re sta tio ns who wo uld have to
QSL everybody a ll over again. T o req uire that
they QSL agai n not once, but fi ve t imes.
wo uld be even worse, so we absta in.)
de W3D1Z : " A ndy. V P8 F L. and I have a
sked each evening o n 14 220 kc a t 2300 m IT.
Most eveni ngs VP8KO o n the So uth Orkney's
joins in and if there a re a ny breakers we a re
o nly too gla d to let them work a new o ne. N o
activi ty is planned for South Sandwich fo r a t
least a year. We will keep in touch o n this o ne
as it is bad ly needed by many. The follow­
ing is up-to -date list o f active hams in VP8­
land :

73, John, K411F

Station
V P8FL, Andy

V P8KL, M argaret
V P8KD. Frank
VP8 KE. Brian
V P8KF, John
VP8HJ. Da ve
VP8Kl,DILYS
VP8K:'>I.G lad ys
VP8DQ. M iriam
VP8JH, Buck

VP8JC , :\1 ike

VP8HZ. Tony
VP81A, Jessie
VP8JB. Bill
VP8KO , Les

VP8J Q , J ake
VP8HO. R ichard
VP8JT. D ick

QSL to:
Eric C hilvcrs, I Grove
Rd., Lydney, G los..
England
WA 31KK
K3J X Y
W 4NJF
G3 L D A
W2CTN
D irect to Port Stanle v

•

D irect to Port Stanle v
Direct to Port Stanley
E ric Chilvers, see
VP8FL
G contacts to G3 ~IH .

others di rect
same as V P8JC
same as VP8JC
same as VP8JC
E ric C hilvers. sec
VP8FL
D irect
D irec t
V E IAST

I>J711U/YIlII- Via 01101.
EI'3A~I-Via W3GJY, 1400 Chaplin St., Co n­

way, Pa. 15027.
etuua.: To W5LEI', 3107 Morningside Dr.,

N.E., Al buquerque, N. Mex, 87 110.
FIl8XX - For QSO's After Jan. 6, 1969 send to

1'2:'>10. Earlier QSO's to FR7ZD (Patience,
only I ship from island each year).

FK8AC- c/ o WA6:\IWG.
FOIIA U- To W3GJY.
F08 BV-c/o VE2DCY.
FY7YG- To WA4GQM .
GI>r, \\'- c / o W2GHK.
II I.'JK Q- Via W4YWX.
II I.'J UI> - To WA 8HBL.
JT I AG- c/ o P.O. Box 639, Ulan Bat ro, M on­

golia.
KC6 Il Y- Via WB9ABL, 302 E. Baker St. , Ply­

mouth, Ind. 46563.
KG IDO - To VE IASJ.
K(;(,M)I - For coniacts after April 17 c/ o

WAOKD I, contacts prior to April 17 send
to WAIIPQF.

KZ,';-rC- Via W I Ell.
I.G5 I.G- To LA4Y F. Hans E. Kinck, 3800 Blli,

Telernark, Norway.
~II'·IBIIK-c /o P.O. Box 14, Manama, Bahrain.
OF.SIIGI.- To K9UTl , Box 567, Metropolis, III.
I'J 8 " " - Via K9GCE.
I'J 'JAK - c/ o W5PDW.
SVI1\\' ~nl -To K6JAI.
SV\l\\'iX- c / o K3EUR.
TA2F.- To VE3ABG , Box 35, Station S. Toronto

382 , Ontario. Canada.
UP2~X-Rimas Zakurevicius, Box 289, Kaunas,

Lithuani a. USSR.
VK')KY- Via VK 2SG.
VK 'JWIl - To W2CTN.
VK 'JXI - c / o W2GHK.
VK'Jm - Via VK 7KJ .
VI'2~1I)-To KV4AM .
VI ' 7:\'A- c / o K9G ZK.
V1I2111 - Via VE6TK.
VR IEZ- To W2CTN.
V~5T.J-c /o 9V l Bureau, Box 777, Si ngapore.
VIJ2I1X-To WAOLGR, 5 114 Locust St. , lin-

co ln, Nebraska 68516.
XEOFCII-Via WB6FCR.
\'1I0AC- To P.O. Box 1056. Djak arta. Indonesia.
ZIl8A II- c / o W2GHK.
ZF.FUA - Via K20LS.
ZFI CW- To WB8ABN , Box 62, Rochester,

Michigan.
3AIICU- c/ o F9Rl\t.
3V8AI>-Via DLI DA.
5113I.V- To VE30DX.
5118A:\' - c / o K4I E.
5WUIl-Via ZLl AA P. Box 1877, Auckland,

New Zealand . (WOBN o nly hand les cards for
W9WNV's A ugust , 1969, effort.)

5 \\'UZ- To George Ashton. 6 Ro ys Road ,
Plimmerton . Wellington, N ew Zealand.

,'iZI KJ. /A- c/ o VE3DLC.
5ZIJ.X-To m Board man, P.O. Box 17, Embu,

Kenya.
6W81l)'-Via VE4SK .
9 111 II:\'- To W2CTN.
9JZXZ- c/ o WA9PR E, 5 Pennypacker Drive,

Willingboro, N .J. 08046.
'JQS\\'S- Via WI BPM.
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{>t.N SUBSCRIPTION RATES FOR STUDENTS

One of the major concerns throughout hamdom these days is th e lack of new
blood coming into our hobby. Everyone seems to agree tha t we need thousands
of new youngsters in the amateur ranks, bu t the questio n is how to get them
started. On e fac t is obvious; students at the high school and college level are
generally less able finan cially to affo rd many of the products th ey'd like to have
to increase their hamming activity.

We a t CQ feel that maybe we can help to ease the bu rden somewhat by lower­
ing our subscription ra tes so tha t students can better affo rd our magazine. So
we're going to slash th e rates rather dras tica lly for student readers to help
bring them into the fold.

Effective immediately, subscription rates for students only are lowered to :

1 year - $4.00 (student saves $ 5.00 on newss ta nd price)

2 years- 7.50 (student saves $10.50 on newsstand price)

3 years- ll .00 (studen t saves $16.00 on newsstand price)

We ask s tudent subscribers to fill in th e coupon below in its entire ty in order
that we may verify s tuden t s ta tus . This offer is ex tende d to all persons under
the age of 22 who regularly attend grade schoo l. high school. or college at the
und ergraduate level.

(Nam e)

(Street Address)

(Age)

(City)

(Call Letters)

(State)

(School or college attended)
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(Number of yea rs li censed)
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A 5 BAND 260 WATT SSB TRANSCEIVER
WITH BUILT-IN AC AND DC $A_'!.I.S
SUPPLY AND LOUDSPEAKER T~

Unwanted sideband suppress ion is 45 db, carr ier
suppression 60 db, and distortion products are
down appro ximately 30 db.
The new Cygnet is designed to provide eff icient.
high qualit y communicat ions in the 5 most com­
monly used amateur bands. Its low cost is a
tribute to Swan's well known techniques in value
analysis, and simple, direct circuit design. Above
al l. these techniques lead to a high degree of
reliab il ity and foolproof performance. Dimen­
sions are: 13" wide. 51/2 " high. and 11 " deep.
Weight is 24 Ibs.
The transceiver comes complete with AC and DC
input cords, and carrying handle; thus making i t
the most versatile and portable se t on the mar­
ket, and certa inly the best possible value.

Amateur net $ 435

P.S. Yes. l or our cust omers who require some of tne
extra f eatures, mere wi ll be a delu. e verstcn 01 th e
C~inet coming soon. which WIll se ll for apprO JlImatel~

$49S

The new Swan Cygnet is a complete SSB trans­
ceiver, wi th self con tained AC and DC power
supply, microphone and loudspeaker in one port.
able package. The Cygnet features full frequency
coverage of the 10. 15. 20. 40 and 80 meter
bands wi th a power inpu t rating of 260 watts
P.E.P. in single sideband mode. and 180 watts
CW input. A crystal latti ce filter at 5500 Kc is
used in both transmi t and rece ive mode, and
prov ides exce llent selectivity with a 2.7 Kc band­
width at 6 db down. Super ior receiver sensi tivity
of better than Vz microvolt makes it easy to pull
in those OX signals, and with the Cygnet, if you
can hear them, you can work them. Audio fidel ity
is in the well known Swan tradit ion of being
second to none; providing smooth. natural sound­
ing voice qual ity. The Cygnet is tempera ture
compensated on all bands, featur ing solid state
oscil la tor circu itry with zener regulat ion wh ich
permits wide var iation in supply line voltage
without frequency shift.

,
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BY FRANK ANZALONE,'" WtWY

Contest Calendar

Calendar of Events

•

New Hampshire aso Party
Starts: 1700 GM T Saturday, July 26

Ends: 2300 GMT Sunday. J uly 27
Deadline Aug. 6th to : Sam Colby, W

C BP, RF D # 3, South Bow Road , Co nca
N .H . 03301.

Co mplete rules for the preceeding 5 eve
were given in last month's CALENDAR,

Illinois aso Party
Sta rts: 1600 G MT Satu rday, A ugust 2

Ends: 2200 GMT Sunday, August 3
The 7th annual Ill inois QSO party is sp

sored by the Radio Amateu r Megacycle S
ety. T he same station can be worked'
counted for a QSO po int o n each band ,
each mode.

Exchange . QSO nr. , RS I RST and Ql
county for Ill., state, province or country
others.

Sco r in /!: Each QSO I po int, Il l. stati
mul tiply total by number of sta tes, VE pr
inces and countries worked. All o thers
Ill inois counties as th eir multiplier. (Ma
102) Note: USA, Canada, H awaii and A la
count as separate countries. Hawaii and A
ka also count as states.

Freq ueucies : 1815 , 3560, 3735, 3
7060, 7 175, 7260, 14060, 14275, 2 1
2111 0, 2 1360,28060,28700 and 145.2

Award s: Cert ificates to the top statio
each stale, VE call area and each cou
In Ill inois, single and m ult i-opera tor stat

Bermuda Contest
Phone: J une 22-23 C.W.: J uly 20-21

, Sta r ls: 000 1 G'IT Sunday
Ends: 0200 GMT Monday-

Logs must be rece ived by Aug. 15th by t
Rad io Society of Bermuda. P .O. Box 2
Hamilton, Bermuda .

Ontario aso Party
Starts: 1700 GMT Saturday, July 19

Ends: 2400 GMT Sunday, J uly 20

Deadl ine Aug. 31 st to : Rad io Society
O ntario, Box 334, Toronto 18, Ont. Canad

Wichita City QSO Party
Venezuela DX Contest
Columbia DX Contest
Minnesota QSO Party
Ontario QSO Party
Bermuda C.W. Contest
New Hampshire Party
Illinois QSO Party
Maryland /DC QSO Party
Mi ssouri QSO Party
DARC WAE C.W. Contest
New Jersey QSO Party
QR P QSO Party
Indiana QSO Party
All Asian DX Contest
Washington St. Party
DARC WAE Phone Contest
California QSO Party
VK/ZL/Oceania Phone
VK /ZL/Oceania C.W.
RSG B 28 me Phone
YLA P C.W. Party
Boy Scouts Jamboree
KR6 DX Contest
WADM C.W. Contest
CQ \",'\V DX Pho ne Co n test
RSGB 7 me C.W.
YLAP Phone Party
RSGB 7 me Phone
ARRL SS Phone Contest
ARRL SS C.W. Contest
CQ \V\'? DX C.\V. Con te s t

June 28-July 7
July 5-6
July 19-20
July 19·20
July 19·20
July 20·21
July 26·27
August 2·3
August 2-3
August 2-4
August 9-10
August 16-17
August 16-1 7
August 16-1 7
August 30-3 1
Sept. 6-8
Sept. 13-1 4
Oct. 4-6
Oct. 4-5
Oct. 11 ·12
Oct. 11-12
Oct. 15-1 6
Oct. 18-1 9
Oct. 18·19
Oct. 18-1 9
Oct. 25.26
Oct. 25-26
Nov. 5-6
Nov. 8·9
Nov. 8-9
Nov. 15-1 6
NO\". 29·30

*14 Sherwood Road, Stamford, Conn. 06905.

Minnesota aso Party
J uly 20th-4 Periods

Phone : 0000-0400 & 1600·2000 GMT

C.W. : 1200-1 600 & 2000-2400 G MT

Deadline Aug. II th to: Viking Amateur
Radio Society, Box 3, Waseca, Minn. 56093.

Columbia Contest
Starts: 000 1 GMT Saturday, J uly 19

E nds: 2359 GMT Sunday, J uly 20
Dead line Sept. 30th to: Independence of

Colu mbia Contest, Ap. 584, Bo got a ,
Columbia.

74 • CO • July,1969 See page 11 0 far New Reade r Se
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435°0 Just hook the Model 260 to an
antenna and you're on the air.

s that sim ple! There is no thing else on the market comparable to the 260.
k what you get for $435.00.

Complete frequency coverage on all five bands 1:l 10 meters 1:l 260 walls PEP
Built-in power supply . . . AC and DC 1:l Portabl e .. . only 26 pounds,

mplete with handle, built-in speaker and mike 1:l Designed and built with the
me ruggedness, reliability and cra ftsmanship that has made Swan a household name

world over.

d coming very soon will be another star in the Swan line, the 270 deluxe.
erything thaI the 260 has, plus many addi tional features for those who can pay a
Ie more. The 270 will sell for about $495.00, still a low price for a complete station.

d if you need an antenna, Henry Radio can make that a simple mailer with its
·t saving Ant enna Package Program.

• know it's hard 10 believe, but come on in to a Henry Radio Store for a demon­
at ion. If you can't come in . .. wri te or phone. We'll give you more information,
rns, and will ship anywhere.

SY FINANCING · J0 Of. DOWN O R TRADE-IN DOWN • NO FINANCE CHARGE IF

ID IN 90 DAYS · GO O D RECONDITIONED APPARATUS · Nearly a ll makes & models.
r recondit ioned equ ipment carri es a 15 day t ria l, 90 day warran ty and may be t raded back
hin 9 0 days for full c redit toward the purchase of NEW equipment. Write for bulletin.
o HENRY ( W 6UO UI BOB HENRY I W 0 ARAj WALT HENRY I W6ZNI

CAll Ol llECT ... USE AREA CO DE

Butler , Missouri , 64730
11240 W. Olympic, Los Ange les, Cali f. . 90064
93 1 N. Eucl id. Anaheim, Ca lif. , 92801

"W orld's l.argest Distributor of Amateur Radio Equipment"

816 6793127
213 477·6701
71 4 772·9200

ee page I 10 for New Read e r Service July, 196 9 • CO • 75



compete in separate catagories with Ist, 2nd
and 3rd place winners in each catagory,

A summary sheet showing scoring and
other pertinent information is also requested.

Mail ing deadline is Sept. I st and logs go
to: Radio Amateur Megac ycle Society, K9­
CJ U. 3620 N . Oleander Ave., Chicago. III .
60634. Include a s.a.s.e. if results desired.

Missouri eso Party
Starts: 2200 GMT Saturday, August 2
Ends : 0200 csrr Monday, August 4

This is the 6th QSO party sponsored by the
Northwest St. Louis A .R .C. The same sta­
tion may be worked on each band and mode
for QSO credits. Mobiles may be worked
fro m more than o ne countv.

o

Exchange: QSO nr. , RS/ RST and QTH.
County for Missouri sta tions; sta te, province
o r cou ntry fo r a ll others.

Scoring: For M issouri-A point per QSO,
mult iplied by number of sta tes, VE provinces
and countries worked. Out-of-state-d: poiIlls
for each Mo. contact mult iplied by number
of M o. counties worked . (max. of 115)

Freq uen cie- c c.w.- 3540, 7040. 14040.
2 1040. Phone- 3940. 7240. 14240. 2 1340.
On Aug. 3rd look fo r Mo. phone activity on
3940 at 0300Z. 7240 at 1600 Z and 14240 at
2000 Z.

Awards: Certificates to the highest scorer
in each sta te. VE province and OX country.
(min. of 5 contacts) Also to the top 5 single
operator sta tions in Missouri and the 3 top
eluh sta tions in the world.

Logs go to: Paul Haefner. KIHPL. 1269
Forest Home Drive, St. Louis, Missouri 63­
137, and must he received by Aug. 30th. In­
clude a s.a.s.e. fo r copy of results

Maryland /D,C. eso Party

Starts: 2200 oxrr Saturday, August 2
Ends: 2200 G MT Sunday, August 3

The 4th Maryland /D.C . QSO Party is
again spo nsored by the Maydale A.R.C. A
station may be worked once o n each band
and each mode. Separate logs are requested
fo r each mode.

Exehunge: QSO nr. , RS/RST and QTH.
County fo r ~Id./D .C. sta tions ; ARRL sec­
tion or country for others. (Baltimore and
Wash. D.c. count as separa te counties)

Scoring: Two points fo r each completed
QSO. Md./ D .C. use A R RL section and
countries for their multiplier. Out-of-state
stations use Maryland counties. (max. o f 25)

76 • CO • July, 1969

Frequencies : c.w.-3575, 7075. 14075,
•

21075. Phone-3850. 7275. 14275. 21325.
Novicc-3735, 7175. 21110. I

Awa rds: Certificates to top stations in
each ARRL section and country, phone and
c.w. Add itional awards where returns warJ
re nt.

Logs : Should show date/t ime in GMT, QSO
nr. , station worked, RS/ RST sent and re
ceived and QTH . A summary sheet with th
scoring, name and address in BLOCK LET
T ERS and a signed declarat ion that a ll rule
and regulations have been o bserved is als
requested .

Mailing dead li ne is September Ist an
logs go to: Carl E. Andersen, K3JYZ, 1460
C laude Lane. Silver Spring, Md. 20904. In
elude a s.a.s.e, fo r copy of results.

DARC WAE Contest

C."'.-August 9-10. P ho ne -s-Sept. 13-1 4
Starts: 0000 G~tT Saturday.

Ends: 2400 GMT Sunday in each instance.
This is the 15th "Worked All Europe" D

Contest sponsored by the DARC. Some min
modi fi cations have been mad e 10 the rules
previous years, the most notable being the add
tion of a rest period.

All bands, 3.5 thru 28 me, may be used, t
same station may be worked once on each ban
for QSO and multiplier credits.

Cla"!'ii flt·utiun.. : Single operator and Muh
operator, both single and multi transmitter.
H("~I Per -i od e Only 36 hours out of the

hour contest period allowed for single opera t
stations. The 12 hours of non o peration may
taken in one to three periods any time duri
the contest. The periods need not be equal b
must total at least 12 hours and clearly sho
on the log.

Excha'nge r The usual five or six digit se ri
numbers, RS/RST plus a progressive QSO nu
her starting with 00 1. (Multi transmitter statio
should use separate series of numbers for ea
band)

Pu inhi : Each QSO counts I point, except
3.5 me where it co unts 2 points.

l\lultipli t.·r : The multiplier for non-Europea
is determined by the number o f European cou
tries worked on each band. (Sec WAE li st)

Europeans use the ARRL co untry list for th
multiplier. In addition each call area in LA, P
VE/VO, VK, W/K. ZL. ZS, UA9 & UAO
are multipliers.

Sl'orinl:: Final sco re, total QSO points pI
QTC points multiplied by sum of countries fr
each band.

QTC-TralJic: Additional points may be re
ized by usc of the QTC feature. A QTC i.
report of a confi rmed QSO that has taken pi

See page 110 for New Reader Serv



QRP QSO Party
Star ts: 2000 GMT Sat urday, August 16
Ends: 2400 G~IT Sunday, August 17

This contest is open to all amateurs whether
o r not they are mem bers of Q RP A.R.C., and all
are eligible for award s.

Ex('"h.m:;:e : RS/RST; state. pro vince or coun­
try, and QRP nu mber for mem bers, power input
for non-members.

St·oriul:: Each contac t cou nts 2 points. ~I u lt i ­

ply tot al QSO points by the sum of states, prov­
inces and non·\V/VE countries worked. A nd
multiply again by following power factor. By I
if power 100 walls or more, 1.5 if 25 to 100
watts; 2 if 5 to 25 watts; 3 if I 10 5 walls; 4 if
below I wall. (do uble above power figures for
PEP ratings) The same station may be worked
o nce o n each band for QSO points.

[Contlnued on page 99J

UP, UQ, U R, UA Franz Josef Land, YO, YU,
ZA, Z B2, 3A, 9H.

New Jersey QSO Party
Two Periods:

1900-0600 GMT SaUSun. Aug. 16-1 7
1200-2,300 GMT Sunday, August 17

This is the 10th QSO part y sponsored by the
Englewood A.R.A. Phone and c.w. are part of
same contest a nd the same station may be
worked on each band and mode.

Exeha ..ge s QSO nr., RS/RST and QTH.
County for N.J ., ARRL sectio n or country for
others.

S,·.. r!..,,: For N .J, - W / V E QSOs count I
point , DX QSOs 3 points, multiply total by
ARRL sections worked. (max. of 74) N.J. may
work in state stations for QSO and multiplier
credit. Out-o!-state-Multiply number o f com­
pleted contac ts by the N.J . counties worked .
(max, of 21)

F req ueuctes s 181 0, 3555, 3740, 3930, 7060,
7275, 14075, 14285, 211 00, 213 75, 28800 and
50. 1-50.5, 144-146. Phone ac tivity suggested o n
eve n hours.

Awu rds: Certificates to the lsi place winners
in each N.J . county , ARR L section a nd country .
Second place awards if four or more logs re­
ceived from that section. There are also Novice
and Technicia n awards.

Indica te the multiplier Dilly the first time it is
worked. Also include a summary sheet with all
pertinent information. .

Stations planning active participat ion in New
Jersey are requested to advise EARA as soo n as
possible so that plans may be made for full
coverage of all counties.

Logs must be in the hands o f the E nglewood
A.R.A., 303 Tenafly Road, En glewood, N.J .
07631 no later than September 13th. Include a
s.a.s.e if results desired .

WAE Country List

CT!, crz, DLlDJlDK /DM , EA, EA6, EI, F,
,G, GC, G D, OJ, GM , G M Shetland Is., GW,

A, HB, 4 U IITU, HBO, HV, I, IS, IT, LA,
ar Is., JX, JW, LX, LZ, M1 / 9A, OE, OH ,

1\, OK, ON, OY , OZ, PA I PI, PX, SM / SL,
, SV, SV Crete, SV Rodes, TA Europe, TF,
I UV/UW 1-6, U B/ UT /UY , UC, UN, UO,

earlier and la ter sent back to a European station.
It can only be sent from a non-European to a
European. The general idea being that after a
number of European sta tio ns have been worked.
a list of these stations can be reported back dur­
ing a QSO with another station. An additional
t points credit ca n be claimed for each station
reported.

a. A QTC contains the time, call and QSO
number o f the statio n bei ng reported. ie: 13001
DJ3KRI134. This means that at 1300 GMT you

orked DJ3KR ad received number 134•

b. A QSO ca n be reported o nly once and not
ack to the originating station.

c. A maximum of 10 QTCs 10 a station per
a nd is permi tted. The same sta tio n may be
orked severa l times to complete thi s quota.
nly the o riginal contact however has QSO point

alue.
d . Keep a uniform list o f QTCs sent. QTC 3/7

ndicates that this is the 3rd series of QTCs sent
nd that 7 QSOs are being repo rted.

A,,"artl s : There will be th ree power divisions
or award purposes: (a) up to 200 walls input,
b) more than 200 watts, (c) newcomers licensed
ess than o ne year.

Certificates 10 the highest score rs in each
lassification in each co untry and country/ dis­
ict listed. 2nd and 3rd place awards will be
iven in a reas of sufficient participation, and
o ntinental leaders will al so be honored.

T here are Trophies for both Europe and non­
uropcans tha t are the leaders in each of the
ree operating categories.
' VAE E IH I ()r ," (, lI u'n l~: Contest co ntac ts can be

sed for WAE certifica te endorsements provid­
g the log of the requested sta tion is also

eceivcd.
U i,"tIUul i fit-'al ion : Violation of the rules o f
e co ntest. or unsportsmanship cond uct, or

rk ing credit for excessive dupl icate contac ts will
e deemed sufficient cause for disqual ification.

Logs e It is suggested you usc the log sheets o f
e DARC or equivalent, 40 QSOs or QTCs per
eet. Use a separa te shee t for each band, and a

tmmary sheet showing the scori ng a nd your
me and address in BLOCK LETTERS. In­

ude a s.a.c. and IRe s with your request for
cial log forms.

Mailing deadline is Sept. 15th for C.W. and
ct. 15th for phone. Mail logs and requests to:
alter Skudlarck, DJ 6QT, An der Klostermauer
D-647 I , Hirzenhain, West Germany.
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Propagation

BY GEORGE ]ACOBS,* W3ASK

T HERE are now some positive indications
that the peak of the present sunspot cycle
may have occurred thi s past October.

The Swiss Federal Solar Observatory, the
world's official keeper of sunspot records,
reports a monthl y mean sunspot number of
105 for April, 1969. This results in a TII n·
ning smoothed sunspot number of 110 cen­
te red on October, 1968. The sunspot cycle is
based upon the value of smoothed sunspot
number, and 110 is the highest recorded in
the present cycle.

Solar observations during the next th ree
months are likely to confirm the exact date
on which maximum intensity of the present
cycle took place.

A smoothed sunspot number of 97 is fore­
cast for July, 1969.

July Propagation
Both the 15 and 20 meter bands are expec­

ted to share honors for optimum DX propa­
gation conditions during July.

Excellent world-wide openings are fore­
cas t for 15 meters th roughout the daylight
hours, and on many circuits throughout the
evening hours as well. Peak DX propagation
conditions are expected during the late after­
noon and early evening hou rs. with excel­
lent openings forecast in almost all direct ions.

Twenty meters is expected to remain open
to one area of the world or another. around­
the-clock. Although DX openings should be
possible at almost any hour, optimum con­
dit ions are forecast during the early evening.
the hours of da rkness and the sunrise period.

Some fairly good 10 meter DX openings
are expected duri ng July. mainly on north­
south paths and to tropical regions. during
the afternoon hours.

Despite seasonally high static levels some
fairly good 40 meter DX open ings arc fore­
cast to many areas of the world during the

"11307 Clara Street, Silver Spring, Md. 20902.

78 • CO • Ju ly, 1969

LAST MINUTE FORECAST
Dau-to-Das Conditio-na and Quality for

J uly I, throu gh AUUll Bt 15, 1969
Forecast Rat inD &= Quclit ll

Da y. (4) (3) (2) (1)

A bove N o rmal: 2 . 15, 2 1, A A.n n B-C
25.30. Aug, 8, 14 .

N ormal: 1. 3-4 , 6-7. 12.14. A·B B CD
16-17, 20. 22-24. 27-29. 31.
AUK. 3-4, 7, 9.1 3. 15.

Below Normal : 5, 8, 11. B-C C-D D E
18-19, 26. Au g. 1. 2, 6.

Disturbed : 9-10. Aug, 5. C. D D. E E E

How To USE T HESE CHARTS
The following is an explanation of the symbol.

shown a bove. and instructions for the use of the
CQ propagation predictio ns:

I-Enter Propagation Cherts on following pages
under appropriate band and distance or geo~raph.

leal area co lum ns. Read predicted times o f band
openings at inte rsect io n o f both columns.

2-Follow ing each pred icted t ime of band open ing
Ie a fo recast Tati n~ which Indteetes the relative
number o f deve the band is expected to open du ring
each month of the forec ast period. The higher the
rati ng, the mo re frequent the opening , as Iollowas
(4) band open more than 22 days each month : (3)
between 14 and 22 days: (2) between 8 a nd 13 days:
(1) lees tha n 7 days.

On the "Sho rt-S kip" Chart where two numera ls
are ahown with in a lingle set o f parentheete. th
flrst applies to the shorter distance for wh ich the
forecast ill made. and the second to the g reater dis­
tance. N ote t.he forecast rating for Inter use.

3-Wlth the forecast rating noted above. ata
with the numbers in parentheee at the top o f th
"Last Minute Foreca st" aPPt>ari ng above. Rea
down the table for a day-to-day foreca st of propa
sratlon co nditions in te rms of A bove No rmal (\ \' W
rating hleher t han 6) : N ormal (W W V rating 5-6) :
Below Normal (WWV rating 4): D isturbed (WW
rating Ieee than 4). The letter svm bola (A - E
describe r ecept ion condition s (signal Quality. note
and fadinJ;t levels) expected for each day of th
month and have the follow inK mea ning: (A-ex
eellen t open inK w ith strong. steady signala: B
good o pening , moderately strong s iJ;tnals, Jitt!
fading and noi se: C-fair openi ng , ahtTIals fluctu
ati nK between moderatel v 8trong and weak: D-poo
open ing, s ign al8 gen erally weak and eonslderabl,
fading and nc tee: E c- poor opening , or none at all

4- Th is mon t h's Propagation Cha rts are base­
upon a transmitter power- of 75 watts c.w.: 15
wa t ts e.s .b.. or ~ OO watts d.e.b., into a d ipole anten
na one quar-ter-wa ve nbove a round on UiO, RO a nd 41
meters and a half_wavt· a bove ground on 20, 15 am
10 meters. Fo r ench 10 flh incrt"a!le a bove tht'!le re ier
«nee levels, reccntton uualitv show n in t he "Las
Minute Fo recast " will im prove by one level: for eac
10 db JoltS reception will become poorer bv nne level

5- Lol'a l Standard Time for these prediction s i
based on the 24-hour system.

6- These P ro nesat ton Charts are valid t hroua
Sept, Hi, 1969 , These Charts are p repa red f ro
ba s te n ropoea t lo n , data pubfished month ly by th
I ns t i t u t e f o r 't' et e eommu nl ea tlo n Sctene e e An,
Ae ronomy o f the U.S. Dept. of Commerce, Boulder
Colorado.

hours of dark ness and the su nrise peri
High static levels are expected to result in
seasonal decline in DX propagation con
tions on 80 meters. although some openin
are forecast during the hours of darkne
Not many DX openi ngs arc expected on I
meters during July. because of seasona
high levels of static and solar absorption .

Check last month's column for a co
prehensive band-by-band DX propagati
forecast for J uly.

See page 110 for New Reader Serv



Distance From Transmitter (Miles)

CQ Short-Skip Propagation Chart
July 15-September 1S, 1969

L OCAL STANDARD TIM E AT P ATH MIDPOI NT

( 2 4 -HoUR TIM E S YSTEM)
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the last week of July, when the A quarids
shower is expected to take place. Maximum
meteor penetra tion of th e earth's atmosphere
should occur on Jul y 29, with an hourly
count o f approximately 20 .

Some v.h.f. short-ski p open ings resulting
from auroral ionization arc a lso expected
during the mont h. Check the "Last Minute
Forecast" appea ring at the beginn ing of this
column for periods that a rc predicted to be
d isturbed or below normal; since these are the
dates th at aurora l v.h .I. o pen ings are most
Iikcly to occur during J uly. •

"Pred omi nnn tl v sporad ic- F. open in gs.

Band
(.\ I"'ln"..,) 50-ISO f ;; ()-75 0 7S()· I3 M 1.1f)()-tJOO

I . N il 07-09 (O-I)- 07- 09 (I ) - 07.09 0 -0) ·
09-13 (0-2) - 09-13 (2_3)- 09.1 3 (3. 1l -
13-17 CO. I) - 13-17 0 -2)'" 13-1 7 (2. 0 '
17_21 (O-2) ¢ 17_21 (2-3)'" 17_21 (3- 0 '
21 . 23 (0-0· 21-07 (I ) . 2 1.07 (1 -0) '

15 N il 07-09 (0-2) · 07-09 (2) ' 07_09 (2)
09-13 (O-:n ' 09 _13 (3)· 09 _13 (3)
13-17 (0_2) · 13-17 (2) · 13.17 (2_3)
17.1 9 (0-3) · 17.1 9 (3) · 17.1 9 (3-4)
19-21 (0-2)· 19-21 (2) '" 19. 21 (2_3)
21-07 (0-0 ' 2 1-230_2)' 21.23 (2)

23-07 (I) >lI 23 ·07 (1) '

2. 09-00 (0- 0 ' 06-09 (0-2)' 06-09 (2.4 ) 0 1'>_09 (4)
09· 15 (1 -4) ' 09_15 (4) 09_16 (4-3)
15-20 0_3) ' 15-20 (3- 4) 16_00 (4)
20_00 (1-2) · 20-00 (2-4)· 00_02 (3)
00-06 (0-0' 00-02 (1.3)· 02 -06 (2)

02-01> 0 -2)'"

•• 07-11 (2.4) 07-09 (2- 4)· 07-09 (·1-2) 07-17 (1-0)
11 -2 0 (3-4) on.t i (4-3) 09_11 (3- 0 17_18 (2-1)
20-22 (2-3) 11 -1 6(4-2) 11 .1 6 (2- 0 18-20 (S-2)
22_00 (1 -2) 16-18 (4·3) 16-17 (3.1) 20-05 (4)
OO-Oh (0-2)· 18-20 (4) 17-18 (3-2) 05.06 (3-2)
06-07 (1-2) 20-22 (3-4) 18-20 (·1_3) 06_07 (3-1)

22-0 4 (2_4) 20_04 ( .I)
04-07 (2-3) O-I_O.i (3-4)

05_07 (3)

R. 06·1 0 (4) 07 -09 0 -1) M -0 7 (2-1) 07.18 (0)
10-1 8 (4-3 ) 09· 10 (·1- 0) 07-09 (I - O) 18-19 (I -O)
18-00 (4) 10-1f; (3-0) 09 _1 il (0) 19-20 (1)
00_06 (3-4) J6-1 8 (3-1) 16-18 (I -O) 20-21 (2)

J8_t 9 (4-2) 18-1 9 (2-1) 21. 03 (4-3)
19·2 1 (4_3) 19·20 (3-1) 03·04 (4-2)
21_06 (4) 20_2 1 (3_2) 04-05 (3-2)
06_07 <4 -2) 21_0 ·1 (4) 05_06 (3- 0

04_0fl (4-3) os.or (1)

!G. 17_1 80_0) 18.1 90-0) 20-21 (I) 20.22 (I·O)
18_19 (I ) 19-20 (2-0) 21-00 (2. 0 22-00 (1)
19_21 (3. 2) 20-21 (2-1) 00-03 (2) 00· 05 (2-1)
21.23 (4_3) 21. 23 (3-2) 03 -05 (3.2) 05-06 (I.O)
23_0;", (4) 23-03 (4-2) 05-06 (1)
0 ,i_07 (3_2) 03-0;", (4-3) 06_07 (1-0)
07-08(1 ) 0,,-07 (2-1)
OR_09 (t .0) 07_0810_1)
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V.h.f. Ionospheric Open ings

Vith a seasonal peak expected in sporadic­
ropagat ion , freque nt 6 meter short-skip

-n ings arc likely to take place d uring July.
st of these openings will probably fall
hin the 900 to 1300 mile range. but some
y he as great as 2300 m iles. Optimum
cs for such 6 meter o penings arc a few
Irs before noon and again d uri ng the early
ning: hours. although openings can take
c at any time of the day or night. During

ly o f th c 6 meter sporadic-E type open­
. sig nal levels a rc likel y to he except ion­
strong.
c sure to check the 2 meter hand during
nse 6 meter short-skip open ings. since 2
crs m ay occasio na lly ope n as well . Gene­
'. 2 meter short-skip openings take place
vccn distances of approxima tely 1000 a nd
o m iles.
here is a fair ly good possihilit y fo r some
"o r-type v.h .f. ionsphcric openings d uring

Short-Sk ip

This month's column contains Short-Skip
harts for the period J uly IS-Septem ber IS ,

969. Optimum short-skip conditions o n most
ands arc ex pected durin g Jul y. mainly as
result of a seasonal peak expected in spo r­

dic-E propagation .
During the daylight hours cons idera ble
art-skip openings a rc forecast for 10 and

5 meters over distances ranainu between- -proximately 500 and 1300 m iles. with some
ouhle-hop o penings o ut to 2300 mil es. Fre­
uent short-skip openings on 20 meters,
mging between 250 and 2300 miles. a rc
.pcctcd almost around-the-clock. with con­
tio ns peaking d uri ng th e late mo rning hou rs
id agai n durin g th e late aft ernoon and early
fe ll ing periods.
G ood daytime sho rt-skip openings arc ex­

-c rcd o n 40 mete rs between d istances of
proximately 100 and 600 miles, with ex­
lIent nightt ime openings be tween 250 and
00 mil es. Good 80 meter short-skip open­
us arc forecast for the daylight ho urs up to
.ta nces of approximate ly 300 mil es. with
• ra nge extend ing up to 2300 miles during
• ho urs of darkness. While no I 60 meter
art-skip ope nings arc ex pected du ring the
ylight hou rs. some openings arc forecast
ring th e hours of darkness for distances
to 1300 miles. When static levels a rc low.
a meter nightt ime openings m ay extend
t to approximate ly 2300 m iles.



HORIZONTAL MOBILE ANTENNA

6 METER
ASQ-6
$1 3.95

Th is year go Squalo horizontal mobile, the only
antenna with cor top mounting f or nect a pp eara nce .

Squolo rltd uces flutt .r a nd noi se. g ive s imp ro.... d
pattern ond to p performance.

and all car top mounting hard .....are .
Go mod ern mob ile with the e n-

tenna of lueeeuful mobil••
- Squala .

2 METER
ASQ-2
$9.95

ush
IN STOCK A T YOUR LOC AL DISTRIBUTOR

H AW AII

OPENINGS G IVEN IN

H AWAIIAN S TANDARD TIME t

A LASKA

OPENI NGS G IVEN IN G M Tt

08-12 (I )

07. 10 (I)

07-09 (I
09.12 (2)
12. 13 (1
09-12 (1

12-1 6 (1)
22-00 (1)
00-02 (2)
02 _04 (3)
0.-05 (2)
05_06 (1)

13-16 (1)
22-00 (1)
00-03 (2)
03.06 (3)
06.07 (2)
07-09 (1)

13-14 (1)
14-16 (2)
15. 19 (3)
19-01 (2)
01-03 (3)
03-06 (4)
06-08 (3)
08.09 (2 )
09-11 (I)

17-22 (1)
22·00 (2)
00·02 (3)
02-04 (.1)
04_05 (2)
05-06 (1)

20-00 (1)
00-03 (2)
03-05 (1 )

21-00 (1)
00-02 (2)
02-03 (I )

Easter n NlJ.
USA

t To convert to Local S tandard T ime in Alaska. aubtr
8 hours in the Pa cific Standard T im e Zone: 9 hour
the Yukon Zone a nd 10 hours in the Alaskan Stand
T ime Zone, f rom the C)(T t im es shown in the Ch
G)(T Is 5 hou r s ahead of EST: 6 hou rs ahead o f CST
hours ahead o f MST and 8 hours ahead of PST.
exam ple. when it is 18 GMT it is 13 or 1 P.M . EST
N .Y.C.

· - I nd ica t es p redicted 80 Meter o peni ngs. Openings
160 Mete rs are a lso likely to occu r during those ti
when 80 Meter o peni ngs are show n with a foeee
rating o f (2) or h igher.

Western 01-04 (1)
USA

Central N il
USA

10 15 . 0 ' 0/80
To: .\ld~r. Md~r. .ud 4!rt Mtter.
Eastern 13.16 (1 ) 06-09 (1) 13-1 5 (I) 18·20 (I)
USA 09·12 (2) 15·17 (2) 20-00 (2)

12-1 6 (3) 17.1 8 (3) 00 _02 (I)
16-18 (2) 18·22 (I) 21-00 (I) "
18-20 (I) 22-00 (3)

00.02 (2)
02-0. (3)
04-06 (2)
06-08 (I)

Centra l 12-14 (I ) 05-06 (1 ) 06-08 (2) 20-21 (I)
USA 14-16 (2) 06-12 (2) 08-14 (I) 21-22 (2)

16--17 (l) 12.14 (3) 14_16 (2) 22·01 (3)
14-16 (4) 16-1 8 (3) 01-02 (2)
16-18 (3) 18-00 (.1) 02_03 (I)
18-20 (2) 00-02 (3) 20. 22 (1)'"
20·2 1 (I) 02_04 (4) 22-00 (2)"

04.06 (3) 00·02 (l ) "

w eet err 10-12 (1) 06-07 {l) 05-08 (4) 18-19 (1)
USA 12-14 (2) 07-08 (2) 08-10 (3) 19-20 (2)

14-18 (3) 08-10 (3) 10_13 (2) 20 _02 (4)
18-20 (2) 10-18 (4) IS.1 5 (S) 02-04 (S)
20-21 (1) 18-20 (3) 15_22 (4) 04-0S (2)

20-22 (2) 22-00 (3) 05.06 (1)
22-00 (1) 00-05 (2) 19-20 (1 ) "

20-22 (2) '"
22-02 (3) "
02-03 (2)"
03-04 (I) '"

t Hawaiian Standa rd T ime Is 5 hours bf.'h ind EST ; 4
hou rs bd.i?ld CST: 3 hou rs bf.'hiftd MST; 2 hours beh ind
PST and 10 hou rs bf.' hind GMT o r Z T im e. For exam ple.
when it Is N oon in H onolulu. it is 17 o r 5 P .M. in NYC.
EST.
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BY ED H OPPER,* W 2GT

PROGRAM

II
•

THE

T liE J uly. "Story of The Month" is about
Bob Gensler, W8UPH .

Robert J . Gensler, W BUPH
Bob was first licensed in December 1954

as a Novice. Next came a Technician license
in August 1955, fol lowed by a General Class
ticket in February 1956.

Although cfforts were made to qualify for
somc of the count y awards offered by the
various states, the County H unting bug bit
in earnest when CQ announced the USA·CA
Award. At tha t time, about 350 were con­
firmed.

Shortly after receiving the USA·CA·500
Award. Harry. K8KO~1 passed along thc in­
form ation about the 40 meter County H unter
Net. so much time was spent there and the
county total climbed fast .

Bob has been mobile in man y of the coun­
ties in Ohio. Michigan. Indiana and West Vir­
ginia. helping out both the 40 meter and 20
meter Nets. T he th rill of mobili ng is at its'
best when you can suppl y the fin al county in
a particular state for someone.

At 33. Bob is single and lives with his par-

' 103 Whittman St., Rochelle Park , N.J . 07662.

Robe rt J. Gensle r, W8UPH

FLASH!
Louis Van Duyn, KBIWI

Has qualified for :# 8
USA-CA-3079 All Counties Plaque

SEE KBIWI " STORY" JUNE 1967 CO

ents and works as an inspector for the Inter­
chemical Corp. where he has been employed
for the past 14 years, yes. amateur radio is
strictl y a hobby.

Present equipment includes a Drake T R-4,
a National NC L-2000 linear and an all band
trap antenna.

Our records show that Bob received USA­
CA-500 Award # 28 in October 1962; 1000
:# 26 in March 1964; 1500 :# 16 in August
1964. USA-CA-2000 # 13 was issued in Jan­
uary 1965 and USA-CA·2500 Award # 20
in November 1967. The present confirmed
total is about 2790.

Lellers
1.011 V" " Du yn, K8I Wr, wri tes; "On April
3. 1964 I hardly thought th at I wou ld ever
write this letter, but thanks to a lot of swell
fellows and 5 yea rs of hard work. I have come
to the end of one of the most rewarding and
fascinati ng periods of my lift. 3079 HA S
BECOME A I? EALlT}'!

Who can I begin to thank for ail tbis? Just
a swell bunch of fellows. past and present.
and a lot of real good operators. J can think
back to W4 BPC, K9CSL. K8CIR, WI\l\I CX
and many ma ny others on the origina l 40
meter County Hunters Net. Today, most of
tbe old timers have either reached 3079 or
arc not ac tive for the time being. I want to
give a special word of thanks to Abe, WA7­
EG L for gell ing me the last 2 counties which
were in Idaho. Conditions were not good on
20 meters when the time drew near for A be

82 • CO • July, 1969 See page 11 0 fo r New Reader Se rvice
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Worked All
Maryland
Cou nties

Wo rked Almost
All Gowanda Award .

Awards
New Custo d ia n for The C;lrdcn S ta te
COll n ty Awar" ( .1 .) is: Clarence Tinsman.
WA2QPC, 12 Dekalb Ave. , Plainfield. N.J .
This bea utifu l award was fotoed and ex­
plained in January 1969 CQ.
~cw ClIsI()(l iu ll and S po nsor for The
Or(~gon County A"'ard: ew sponsor,
Port land Amateur Radio Club (PA RC),
new custodian: Floyd Markham. K7WQJ,
46~~ N.E. 38th. Portl and. Oregon 972 1I.
Although the award and rules were in A ug­
ust 1967 CQ. a new Award will be issued but
the same numbering system will continue so
holders of the awa rd will not lose out but the
cost will now be S1.00. other rul es the same.
Worked All ~Jar"land Co u nfics Awar(l :

•
Sponsored by the Maydale Amateur Radio
Club who also sponsor the yea rly Md/ DC
QSO Party. Issued to those having confi r­
mations fro m each of the 23 Maryland
counties and the Independent City of Ilalti­
more for a total of 2~ confirmati ons (Wash­
ington. D .C. does not count toward any
county). Prepare a GC R List : Give station
call . city, county. da te. time and mode of
operation-have QSLs reviewed by 2 ama­
teurs of Genera l Class or higher and have
them sign a declaration that these cards arc
available and have been checked by them
and have them give their full name. call and
QTH. Stations must have been worked under
the same call. Send this G C R List. cert ified
by the two hams and S1.00 to: Ca rl E.

tire city 01 Virginia Beach a ll January I . 1963
ami tire city 01 South Norfolk and tire COI/ Il ty
01 Norjolk m erged to comprise tire city 01
Chesapeake: so Virginia lost 1"'0 counties.
Ed).

See page 110 for New Reader Service

to reach these counties, and we were "sweat­
ing it out", but when his beautiful 5-8 signal
came on, we knew we had it made.

Thanks to you Ed for all your encourage­
ment. I don't know what I'll work for now
as I think this is the greatest award program
in amateur radio. I'd do it all ove r again if
I could afford the postage . "(We will miss
YOI/ LOI/ , but hope YO I/ m obile ojten , Ed. )

E" Goss, WA3GVP, writes: "Thought your
readers might like to know of my planned
operation in the Md/DC QSO party. I will
be operating from Dorchester county the
first weekend in August. The day following
the QSO party. we might set up portable and
move fro m county to county. T here arc sev­
eral other rare ones aro und Dorchester" .

~hron Cra .......·k, K4ROi'l'. writes: "AI-
•

though I am not a County Hunter, I enjoy
work ing the fellows on 14336, (also the
G alsl j- and I did get a few needed states for
my WAS.

I am glad to give out Talladega county,
A labama, I get on usually Tuesdays and Sun­
days. I'm a postman and it rea lly keeps me
busy.

As far as I can determine. there arc no
hams in three counties close to me - Clay.
Coosa and Tal lapossa, I plan to operate por­
tab le from these three counties this summer
and I'll try to keep you posted" . (QT H. P.O.
Box 363 . Sylacauga, Alabama 35 150).

Dave Klimaj , W,IjVi'I', writes: "Many
thanks for explaining the USA-CA Program
to me. I have my R ecord Bootk and have
begun the large task of going through all my
QSL cards.

I have a T R-3 which I put in the car to go
mobile here in the Virginia area , and I enjoy
it . If you or anyone else would ca re to sug­
gest what counties are most needed with in a
100 mile radius of Northern Virginia. I' ll
try to make plans to give them out.

Here is something of interest for you and
all County H unters. The U.S. G overnment
sells a 26 inch by 41 inch USA County Map
with the states in black and counties named
and outlined in blue. for on ly 50c. It is
mailed postpaid but takes about 6 weeks for
del ivery. Order item C 3.6212; U 3/8/960
COMM . U.S. CO UNT Y O UTLI E MAP
BLU E & Il LACK CO. 1l0 UNDRI ES as of
April 1, 1960 A67-1l SD-1209." (Note­
although th is m ap is as 01 April I , 1960 · tire
only changes J know of since that time are:
The county of Princess A Ilne H'GS taken into



than February 28, 1970-there is no charge
fo r th e Medall ions. 3. Contacts with K5USA,
th e club station, can be counted (only once!)
as a contact with a member. 4. In case of a
tic, the Medall ion will be awarded to the
applica nt wit h the earliest log entry. For any
addi tiona l data. send s.a.s.e. to th e Lawton­
Fort Sill Amateur Radio Club. P.O. Box 892,
Lawton . Oklahoma 73501, QSLs fo r club
members may also be mailed to this add ress.
(Note-s-A li this data came co urtesy 01 Doc,
W4N XD I 5 who had all interesting article ill
last AI/gl/sl "110m Radio" re the County
H unters. 1 mentioned this ill October "CQ"
but listed Doc as W4NDX. Ed.). (NOTE # 2
- I [orgot 10 mention that special QSLs have
been prinled lor m em bers lor these QSOs.
Ed.).

Gowa n da Co m mu n fe a t l o n s Ce n t e r
Award: Also known as Wo rked Almost All
Gowa nda (N.Y.) Award . Th is award will be
sent to all amateurs working K21SN, WB2­
STM, the three active amateurs in Gowanda,
N. Y. Con tacts must be after February I,
1969 and th ey arc active nightly on 3855­
3900. T his is an easy way to catch Cattarau­
gus Coun ty. Write Evan R. Evans. WB2STM,
11 8 Torra nce Place, Gowanda, N .Y. 14070.

Notes

I had hoped to list some QTHs of interest
to County Hunters-especially those who
have made recent changes but have found
th at. at least at the present time, space is
not ava ilable for these.

QUAX. th e only Radio Amatetur News­
letter devoted entirely to the 28 mc band­
edi ted and published by SM4DXL, U1 iman
Qvick , Djurgardsvagen 35C, S-68100 Kris­
tinehamn, Sweden is available for 1 yea r for
10 IRCs Or ai r mail to USA for $3.00.

Sorry to hear abo ut our loss of another
County Hunter,WA~LPJ . I want to commend
his widow who is kindly checking QSLs
agai nst his logs and answering them!

Rich Mahler, WB6YUI , 3111 Brian, A r­
cata, California 9552 1, printed a small book­
let which cons ists of a numerical breakdown
of just how many hams arc in each QTH,
county, sect ion and so on, in the state of
California. Hams of all kinds might find it of
interest and th e cost is o nly 25c in cash 0

stamps. I checked through it and found ho
lucky I am 10 have a QSL from a certai

[Colllill l/ed all page 99J

Fo rt Sill
Centennia l
Certificate

Fo rt Sill ARC
Centenniot OSL

--

-
CEITEIIIU

FOBT SILL
......-

Andersen, K3JYZ, 1460 I C laude Lane,
Silve r Spring, Maryland 20904.
T'uscu luosu Sesquicentennial Award :
Issued for work ing 3 Tuscaloosa stations.
Send log data and 50~ to the Universi ty o f
Alabama, Box 500 I , Birmingham. Alabama
35486.

Lawton-For-t S ill Cenlennia l Cert ifica te.
Issucd by the Lawton-Fort Sill Amateur
Rad io Club under the follow ing rulcs: I .
Continential U.S. amateur rad io sta tions must
contact 4 o r mo re (excl udi ng Oklahoma sta­
tio ns which m ust contact 8 or more) Lawton­
Fo rt Sill Am ateur Rad io Club mem bers be­
tween the Cente nnial period of January 8,
1969 through Decem ber 31, 1969. All ama­
teu r bands and modes may be used. 2. Appli­
cants applying must sub mi t a list of stations
worked with all pertinent log data and 50c in
coin to cover cost of handling. No GCR
(Genera l Certifica tion Rule) list is req uired .
3. Stat ions o utside the Continential U.S..
including KH 6 & KL7, need contact only two
mem bers to qua lify. Award will be mai led
free of cha rge to all amateurs who qualify
as medicall y handicapped. Fort Sill Cen­
ten nial Commemorative Medal: I T hree
Bron ze Medall io ns will be awarded at the
end of th e Fort Sill Centennia l Period.
One Mcdallion will go to th e Continential
U.S. Amateur (excluding Oklahoma) who
contacts the most Lawton- Fort Sill ARC
members. One Medallion will go to the OK­
lahoma sta tion who contacts the most Law­
to n-Fort Sill ARC members. T he th ird
Medallion will be awarded to the OX sta tion,
Hawaii and Alaska included, who contacts
the most club members. Applicants for th e
Medallions must submi t a GC R list with all
pertinent log data to be received not later

L
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Increas ing Power w ith SR-150
Transceiver

Q UESTIOS: I have a H allicra fters SR-150 a nd
matching power supply PS- 150·1 20 which
puts out abo ut 575 v.d.e . at 200 rna . This is
a very popular transceive r a nd I know a lot
of guys wo uld like to know how to get more
power o utput fro m it, wh ich is now around
75 watts. H ave you any suggesions for tube
changes towa rd accomplishing this?

A NSWER: In respect to changing tubes in the
S R- 150 to obtain greater power o utp ut, the
prima ry limiting factor is the PS-15 0- 120
power supply which is rated to deliver I 15
watts output (575 v , X 200 rna) . Neverthe­
less Ha llic rafters specifi cs this power supply
for usc with the HT-44 which is rated at 200
watts p .e.p. input.

This is a bout the maximum power yo u
could expect by changing tubes while using
the sa me power supply. This wi ll give you a
p.e.p. o utput of 100- 120 watts or o nly a 1.25·
1.8 db impro vement over the 75-80 watts
now obtai ned fro m the S R-1 50. T he H T -44
uses a pair of 6 DQ5's, but they a re about
1/2 - taller than the 12DQ6B's used in the
S R· I50, a nd thus would requ ire recessing
the p.a . sockets.

To obtai n any signifi cant increase in power,
the plate voltage would ha ve to be upped to
700-800 volts. in which case a good tube
substitutio n might be the 6LQ6 with which
300-400 watts p.e .p. input could be obtained .
T his tube requires a 9-pin ("oc ta l" -type)
socket.

f ig . l - Circuitry for " p re -selecto rv-type rJ. pre­
amp. Input-and output tuned circuits should be
shielded. Inductors may be bondswitched using
the following :
L" L, - 1.7·5 .5 me, Miller # 8-5495-A. 5.5 .-15
me, Miller # C-5495-A. 12-30 me, Miller # 0­
5495-A.
L3- 1.7-5 .5 me, Miller # 8-5495-RF. 5.5· 15 me,
Miller # C·5495-RF. 12·30 me, Miller # 0­
5495-RF.
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NKA Schedule s
T he following information, concerning the

-ea the r sched ules o f the U.S. N avy station
KA in Asma ra, Ethiopia listed in the April
& A Column, has been received fro m R. E.

a rnbcrt, ET3 REL, Navy Ope ra tions Officer
Asmara: " Please be ad vised that the

cather schedules o f the U.S. Navy st at ion
Asmara ha ve been placed on a n "o n-call"

atus and arc no longer available on a con­
nuo us basis, The broadcas t can be activated
. any U.S. Naval Ship on a three-hour no­
e". Thanks OM .

BY WILFRED M . SCHERER,*
W 2AEF

Product Detector, A .G.C. and Preamp
fo r R-l OOA Rece iver

Q UESTlOS: Is it possible to either mod ify
existing circuitry o r to install new circuitry
fo r provid ing a.v.c, in a K night R- 100A rc­
ccivcr when the b.f.o. is used? Lack of a .v.c,
'hen a local station comes on while listening
or weak signals is pretty hard on the ears. I
xpect to add an outboard r.f. preamp, in
vhich case the problem wi ll be great ly m ult i­
lied.
NsWER: If the a. v.c, in the R· 100A were

illowcd to operate when the b.f.o. is turned
n, the b.f.o. signal injected a t the last i.f.
tage would capture the a.v.c. system a nd
old the gain down to a consistently low

cvcl . A modification which allows use of the
.v.c . through the installation of a prod uct
etec tor for clean c.w, a nd s.s.b. reception ,

s described elsewhere in this issue.
As for a preamp, the R- I OOA has relatively

oor image rejection, so the amplifier should
e o ne that provides added selectivity using
t least two turned circuits. Suc h a device is
eferred to as a " p re-selector" . Suggested
ircuitry as shown at fig. I .



E' ,

with it. Is it possible to tune or modify the
SB- IO to work at thi s freque ncy?

ANSWER: The SB- I0 may be modified fo r
operation on 4467.5 kc as follows (the gen­
eral procedure may be used for other fre ­
quencies):

I-Use the 80-meter band position. since
this is the one that falls nearest to 4467.5 kc.

2- T he fixed capacitors fo r the r.f. phase­
shift network must be changed to a value that
has a capaci tive reactance of 50 ohms at the
desired operating frequency. For 4467.5 kc
this value is 715 mmf. Therefore. at the band­
switch deck for the r.f. phase-sh ift network,
cha nge the present 80-meter-band 8 17 mm f
capacitors to 715 mmf, 1% , silver mica (680
+ 33 mmf in parallel = 7 13 mmf) .

3- The plate circuit of the balanced modu­
lator must he tuned to 4467.5 kc. T his can be
checked with a g.d .o. or under ac tual oper­
ating conditions. If it will not tunc to the
higher frequency, remove a few turns fro m
both ends of the modulator-plate inductor
(the same number of turns from each end,
since this is a balanced push-pull type affair)
o r you can parallel some inductance equally
between the 80- and 40-meler taps and both
ends of the inductor to reduce the total in­
ductance. The added inductance will have to
be 3-5 times greater than now exists between
the specified taps and will be subject to some
experimenta tion. Note that the trimming must
be done at both ends of the main inductor. If
it were done at the 10- or 15-meter taps which
arc located at the mid-portion of the inductor,
the required inductance might virtua lly be
a short circuit and sufficient coupling be­
tween the link winding at the center then
might not be obtainable.-

4- The plate circuit for the 6C L6 driver
also will have to be tuned to 4467.5 kc. If
this can not be accomplished by backing out
the core on L s, a few turns will have to be
removed from the inductor.

5- T he plate ci rcuit for the 6BQ5 output
stage also may have to be trimmed or adjusted
as per step three, but since this is a single­
ended circuit, the tr imming will be needed
only at one end. T his probably may be done
by shorting out the 10 meter section or both
the 10- and 15-meter sections of the inductor.
On the other hand. the circu it might tune as
is, if as short a coax line as possible is used
between the SB- IO and the Viki ng II.

[continued all page 99)
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Heath 58-lOon 4467.5 Kc
QUESTION: I am using a Viking II wit h a.m,
on the CA P freque ncy of 4467.5 kc. I should
now like to use the Heath SB-l 0 s.s.b, adapter

Increme ntal Tun ing For HW - l 00
Tranceiver

QUESTION: I should like to know how to add
receiver off-set tuning to the Heathkit HW­
100 Transceiver. There arc many conversions
published for other equipment. but I have
been unsuccessful in adapting them to this
rig. Can you tell me how th is can be done?
ANSWER: We have received quite a few re­
quests for such a modification to the HW­
100. but befo re time permitted look ing into
the matter. the following da ta was received
from Ambrose Barry. W4GH V. to whom we
arc gratefully indebted for such.

"An excellent incremental-tuning circuit
can easily be added to a Heath HW-I OO.
allowi ng a '" 3 kc frequency swing on receive.
The circuit used is identical to the one des­
cribed for a Swan 240 in October 1967 CQ.
Total cost of parts- about $6.00.

lt is connected to C""" A & Coso B inside
the v.I.o. and either CO" or CO" is changed
from 56 mmf PO to 47 mmf NPO. so the
v.f.o. will track and calibrate properly. A
small switch was mounted on the panel left
of the S-meter and the pot to the right of it.
lt 's worth a mill ion to me!"

T he circui t modification is shown at fig. 2.
For more data on thi s type setup. refer to the
CQ article mentioned above.

Fig . 2-lncremental.tuning modifica tion fo r the
HW-l00 transce iver. C1- Z are silve r mica. 0 1

is a Hughes Varica p. Components within the
dashed lines shou ld be insta lled in the v.f.o.

using short leads.

... reo Reo ---"'-i - i - - - . ;;;:::=:}PI'", I' "'II
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TODAY
BY ALLEN KATZ,* K2UYH

F OR severa l years now, there have been
rumors that Sam Harris, WIFZJ /KP4 was
working on a mammoth d ish for v.h.f, moon
bounce experiments. A few pictures of this
anten na under construction have appeared
in the amateur radio journals. Many amateurs
have been skeptical that a project of the size
proposed could be carried out. But those who
knew Sam were confident that he would suc­
ceed and make possible the v.h.f. amateur
dream of communicating by means of the
moon with backyard-sized antennas.

It appears that th is summer that dream will
become a real ity for many amateurs. Sam has
already copied severa l 43 2 me sta tions (K2­
TKN, WI BU, VE3NA, K2SS and K2UYH).
Some of these sta tions were using medium
power (Icss than 200 watts out) and antennas
with apertures of less than 10 feet on a side.
The antenna Sam is using is a 100' diameter
homebuiIt circular dish. The dish is fixed in
pos ition and pointing straight up as shown
in fi g. I . By moving the feed antenna which
illuminates the circular reflector, the direc­
tional pattern of the antenna can be va ried 12
degrees (from the zenith) in any direction.
This means that from his Puerto Rican QTH
(latitude 18.34617 · , longitude 66.75304 ·),
Sam can track the moon fo r more than one
hour during 14 days out of each month.

The question now I suspect on most minds
is just how "big" a "small" antenna one needs
to hear Sam. Sam's antenna has a measured
gain of 43 db. The path loss to the moon and
back on 432 mc is approximately 262 db.
This means that if Sam has at least 500 watts
into his antenna (and he will probably have
more), a station with a 4 db noise figure re­
ceiver (easily obtainable with inexpensive
transistors on 432 mc) should be able to copy
him with an antenna of 22 db of gain (Iso-

· 66 Skytop Road, Cedar Grove, N.J.

See page 110 fo r New Reader Serv ice

, 12·

Feed
Antenno

Fiud Re t l. ctor

Fig. I -How WI FZJ/ KP4 tracks the moon with
his 100' diameter fixed dish .

tropic). This much ga in can be obta ined from
only 4-6' yagis if they are working properly.

T he above calculation docs not consider
transmission line loss. Ideally, the fi rst pre­
amp should be mounted at the antenna . The
calcul ation , however, was based on the re­
ception of a non-marginal signal-a signal
your wife could even tell was present. Hence
it is conceivable that the presence of Sam's
signal might be detected by someone with an
antenna gain as little as 10 db.

T he re is still one othe r problem. To avoid
the Faraday ro tation effect (which is still
present on 43 2 m e), Sam is using ci rcular
polari zation. He is transmitting right ci rcular
and receiving left circular. Since ci rcular
polarization is flipped from right to left or
vice versa when it is reflected off the moon, a
station using circular polarization to com­
mun icate with Sam should follow the same
sequence Sam is using, i. e.. transmit right
circular and receive left circular. For those of
us using linear polarizat ion there will be a 3
db loss which must be made up some place in
the system: better NF, larger antenna, etc.

According to present informat ion, Sam will
be transmitting on 432.000 mc and listening
plus or minus 10 kc fro m 43 2.000 me. Dur­
ing his schedule periods. Sam will be listening
the first and th ird 15 minute periods of each
hour and transmitting the second and fou rth
15 minute periods of each hour.

The dates Sam will be on during the sum-

(continued on page 93)

May 13-24
June 9 -21
July 6 - 18

August 2 -4

Fig . 2-Wl FZJ/ KP4 Moonbounce test dotes;
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Now that the transistor- and the integrated
ci rcuit-have taken over the state-of-the-art ,
tubes are passe', and space scientists are no
longer satisfied with the tube receivers so, ,
presto, into the surplus market!

S~ace's loss is the amateu r's gain, and quite
possibly the amateur who can get a telemetry
receiver will get the better of the deal. One
senior engineer of a Washington-area elec­
tronics manufact urer observed to me that the
solid-state receivers now being produced
suffe r from cross-modulation and phase­
modulation detector problems and transistor
burnout in high-intensity rada r fie lds, none
of which affected the tu be type receivers.
"They just may have been the finest receivers
ever built," he suggested.

T here are. of course, several manufacturers
in the telemetry business. but. according to
my friends at the Nat ional Aeron aut ics and
Space Administration's Goddard Space Flight
Center here, Defense Electronics Inc., of
Rockville. Maryland, is the chief manufac­
turer of standard telemetry receivers. D.E.I.
is the successor to Vitro and Nerns-Clark,
and there a re excellent units now ava ila ble
bearing all th ree of those corporate names,
now consolidated under D.E.1.

Most commonly seen in surplus so far is
the Nems-Clarke 141 211432 receiver, which
covers either the civilian J28-142 megacycle
telemetry band. or the Air Force band lying
between 2 15 and 260 mc. (fig . I).

T his receiver is a crystal-controlled.
double conversion design for f. m. reception.
(Amplitude-modulation could be provided by
wi ring in a si mple diode detector) Phase-lock
detection is provided in the 1432. The ra ted
noise figure is less than 8 db and signal- to­
noise rat io is 40 db for 1.5 microvolt input,
using the receiver's 100 kc bandpass. (A 500
kc bandwidth position is selectable as well)
Intermediate frequencies are 30 mc and 5 me.
The first crystal oscillato r may be replaced
with an op tional Variable Frequency Control.
(but these are notably rare in surplus.) Th
second oscillator is non-crystal. but is temper
aturc-cornpensated to .005 % stabil ity. It rna
be varied by a front panel control over
range 300 ki locycles wide. First v.f.o. opera
tion could rather easily be added by pluggin
an LI C circuit into the crystal socket.

Figure 2 is a block diagram of the 143
. receiver. Virtually the only difference be

tween the 14 12 and 1432 units is the phase
lock circuitry added to the 1432. I have see
these receivers bearing 128- I42 mc dials, bu

1432 Phase-LackNems-Clarke
Receiver .

Fig . I-The

A FTER describing something as exotic-and
rare- as the Fredericks 670B Morse to Bau­
dot computer last month, I can come back to
reality with a surplus find that ought to hold
interest for a rather wider number of readers,
and in addi tion, is reasonably widely avai l­
able. My subject this month is telemetry
receivers, now coming on the market in re­
spec table numbers,

The fi rst generation of telemetry gear was
?esigned to work wi th transmitters being put
into rockets, balloons, and satellites by space
scientists in the mid 1950's. Much of it was
specially-made and highly specialized; usually
one-of-a-kind, and usable in surplus only as
a junkbox source of parts. Later, after space
became a more organized industry, telemetry
became more standardized. and a family of
commercial eq uipment was produced to mon­
itor spacecraft transmitters sending back in­
formatio n on temperature. radiat ion. micro­
meteorite impacts, and other extraterrestrial
parameters. Designed to handle weak signals,
with cost no object, these telemetry receivers
were beautifull y designed and buil t, using
such costly, low-noise tubes as the \Vestern
Electric gold-grid 4 I7A miniature triode, a
famous design for v.h.f. radio-frequency
amplifiers

BY GORDON ELIOT WHITE*

·57 16 N. King's Hway., Alexandria, Va. 22303.
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WHAT'S NEW?? 550 BIG WATTS!

•
The New Galuxy T he Powerful New Galaxy

Wllllmeler/Antennll Selector GT·550 T RANSCEIVEII
The Henurlful , I\Iu ldlinA'
Galax, - SI)euk e r Co u co le

30-60-90 DA YS IS THE SAME AS CASH WITH US AND UP TO 3 YEAR·TERMS ARE
AVAILABLE AT THE LOWEST RATES ... (CASH IS NOT CHEAPER!)

OPEN MONDAY THRU FRIDAY- 'TIL 9:00 P. M.-SATURDAY- 'T IL 5:00 P. M.

L & S wants to say thanks for

the terrific response you Hams

have g iven us ... I

We want to continue doing busi­

ness with you, and we hope

you will soon dec ide to make

L & S ELECtron ics your head­

quartersl

Re ad t h i s fl yer t h ro ug h .. .

thoroughly and see what we

have to offer. It was designed

especially with you In mind .

FREE TOWERS
YES ... THAT IS CORRECTI A FREE 40 FT. HAM TOWER WITH THE PURCASE OF ANY

FOLLOWING COMB INATION:
GALAXY GT·550-AC-400-REMOTE VFO OR RF CONSOLE SPEAKER

Call, or write to John Linton, W8DKI, or Pete Smith, WA8PZA

The hams th at have the answer to your quest ions with 15 years of amateur sales
between us, and many active hours on the air.
We sell New and reconditioned gear, and all of the popu lar accessories.

L & S Electronics
Electronic Supplies » Ham» CB • Hi-Fi » T V

17813 E UCLID AVENUE CLEVELAND, OHIO 44112
PHONE (216) 486-7330

M' , . ' •
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I

I
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•

•
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Fig. 2- The block diogrom for the 1432 receive r.

according to Nerns-Clarke almost all of the
production units were for the 215-260 mc
band. These should be ideal for the 220 mc
amateur band, with the chief modificat ion
being. possibly, a na rrower i. f. bandpass.
nearer to 3 kc than the 100 kc video i. f. pro­
vided in the receiver originally.

For two-meter work, the low-band tele­
metry receivers should be easy to convert:
altering the second local oscillator to produce
a 37 mc rather than 25 mc signal might be
one way, withou t tinkering with the fron t
end. (As designed the 30 mc first i.I, is con­
verted to the 5 mc second i.f. by hetrodyni ng
wi th the 25 mc second oscillator signal)

As a receiver to copy the 136 me wea ther

Fig . 3- The Defense Electronics, lnc., (D. E.! .),
GPR-20 general purpose receiver.

facsimile satell ite signals, the Nems-Clark
units should be near-perfect , with only th
super-broad i.I. requiring any conversion a
all.

T he 1412/32, and the other telemetry re
ce ivers J have seen, opera te on standard J 1.
volt alte rnating current. They are bu il t for I
inch rack mounting and weigh in the vicinit
of 40 pounds. net. Outputs include an audi
monitor and video rear-panel jacks.

For tuneup purposes, there are aircra
bands in the J28-135 mc area, with bot
traffic control and intra-compan y communi
cations to be heard. Virtually anywhere thr
the air lines fl y, part icularly near term inal.
these signals may be heard. Even ou t of no
mal v.h.f. ra nge of an airport tower, it .
common to hear the aircraft side of sue
transmissions. since the planes have sue
superb antenna elevation! In the 2 16-268 m
mil ita ry band, there are scores of aircra t
channels for tuneup, incl uding Wh ite Hous
frequencies used by Air Force One.

The standa rd telemetry receiver for th
128-1 42 mc band was the Nems-Clark
1456A (the 1455 covered 2 16-260 mc). T h
fin e uni t fea tured a plug-in intermediate fr
quency ampli fie r olTering bandwidths fro
10 kc to 1500 kc.

The 1455/ 56 receivers are basica lly sin
ilar to the 1412/32. T he appearance is mu
the same aside from the porvision for t
plug-in i.f. module on the left side. The
receivers also used the 4 17A r.f. ampli fi e

90 • CO • July, 1969 See page 110 for New Reader Servi
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They had selec ta ble a .m .-f.m. -Phase Modu­
lation detectors , a nd, m ost interesting to the
a mateur, they ha ve built-in variable first
oscillators a nd need not be bound 10 a single
c rysta l cha nnel. To act ivate the v.f.o. it i~
necessary only to remove the fron t panel
c rysta l holder. A spring- loaded switch 101
catcd behind the crysta l socket automatically
switches B+ vollage f rom the crystal oscil!
lator to the v.f.o. circuit.

In some models o f the 1455/56 sets ther
is, in addi tion, a red can inside the u ni
marked " VFO-C RYSTAL" O scillator kit "osc
I 00" This is a n optio na l crystal oscilla to r fo
the second local oscillator, wh ich in the VF

position ma y be va ried plus o r m inus 150 k
from a front panel co ntrol. The crystal posi
lion is used when the optional Ph ase-Ioc
delector mod ule is inserted in the i.f. modul
rack .

That phase-lock module. PDT - IOO is a
ingenious little device which will automat ic
a lly (o r manually) lock on to a carrier wi th
signal level as low as - 140 dbm . The devic
wi ll sweep a 10 kc ba nd (30 kc in the m anua
position) a nd " acq uire" a very fa int signa
" Lock" is ind icated by an a larm light o n th
front o f the modu le. A synchronous detecto
fo r a .m. a nd a coherent liner phase demodu
lator for P hase o f Frequency modu la tion ar
pro vided. This might be a very nice th ing fo
the v.h.f. c rowd working on sa tellite or moo
bounce p rojec ts.

The ove rall rated no ise fi gure o f the 145
receive r is less than 6 db. Ifs a re 30 me a nd
me as in the 14 12/3 2. The 1456 receive
usc 17 tubes. includ ing two nuvistors in th
v. I.o. ci rcuit.

A third Noms-Clarke f.m . telemetry s
is the J40 I, which covers 2 16-245 me.
looks much like the 1432 set. a nd has spe
that arc close to the 1432. I have also see
rece ive rs wi th nomenclature 10 74, T R-IO
1037/\ a nd 10 37F. fo r telemetry work in th
high freq uency ba nds.

Curre ntly D .E .I. makes a wide range
commercial electronics eq uipment in additi
to telemet ry gea r. One item wh ich might
of interest is their G PR-20 genera l-purpo
receiver (fig. 3) which covers 55-260 m
This solid -sta te surveillance receiver is d
signed for portable operation and will hand
a .m.-f. m.-c.w. a nd pulse signals. It costs
" Low" S1,250.

T elemetry sets have been showing up in
numbe r of places. but I would suggest thr
dealers who seem to have found a supply

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
ELiZABETHPORT INDUSTRIAL PARK

ELIZABETH . NEW JERSEY 07208
(201) 351·4200

PASS FCC EXAMS EASILY with
AMECO CODE & THEORY COURSES

Three new License Guides co ntain detailed , easy­
to-understand answers for FCC study que stions
PLUS sample FCC-t ype exams, using multiple­
choice questions.
NOVIC E & GENERAL C LASS GUIDE,

AD VANCED CLASS GU IDE, Cat. # 16-0 1..50<
EXTRA CLASS G UIDE, Cat. #17-0 1.. .. ......75<
EXTRA CLASS CODE COURSE. Increase code
speed from 13 to 22 wpm in ten lessons. Sample
Extra Class FCC-type code exam included.
Cat. # 104-33. One 12" LP, 33 RPM .... ......$3.95
EXT RA CLASS SUPPLEM ENTARY CODE
COU RSE. Additional concentrated code practice
between 19 and 24 wpm. Includes sample Extra
Class FCC·type code exam .
Cat. # 106-33: One 12" LP, 33 RPM $3.95
GE N E R A L C LA SS SU P P LE ME N T A R Y
CODE COU RSE. Addit ional concentra ted code
practice between 12 and 15 wpm. Includes sam­
ple General Class FCC·type exam.
Cat. # 105-33. One 12" LP, 33 RPM $3.95
CO MPLET E RADIO AMAT EUR THEORY
COU RSE. Simplified home study course in radio­
electronics covering Novice, Technician and
General C lasses, with over 400 sample FCC-t ype
exam questions. Brush up for all ham exams. No
technical background required.
Cat. # 102-0 1. 256 pages $3.95

At le a di ng distr ibutors, or write for free
Informa ti o n on the above and other course s to:

WE BEAT ALL AND ANY OFFERS if you have
the equipment we want!
Urgently need any type of lab grade test
equipment, and mil itary electronics such as
Gen. Rad. , H·P, Tektronix, ARC, GRC, TED, PRC,
VRC, ARN, URR, APN, etc. Tell us what you
have and what yo u want in first leiter! WE
PAY FREIGHT!
COLUMBIA ELECTRONICS, Dept. C
4365 W. Pico Blvd., l os Angeles, Calif. 90019
Phone: (213) 938·3731 Cable: COlfCTRON

PRICE WAR!

Cat. #5-01 50c

Ai\IECO PUBLISHING CORP.
314- lIi11 !'1ide Avenue

\Vill i",lo n Park, New York 11596
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AS8 URY PARI<.

N[W JERSEY 07712. u .S " .

Communico'iOn

Irei":bo<oloM.

el r ex _
PREFERRED AND SPECIFIED WDRLD·WID E BY
COMMUNICATION ENGINEERS AND ADVANCED AMATEURS
Don' t settle for any thing tess than the veIl best ! Use t etrex Communica­
t ion products - for long lasti ng optimum performance and value!
FREE . . • Tech data and prici ng catalogs desctibing off-the·shelf and cus ­
tom-built antennas. systems, "Invert ed-vee kits " , towers. mono-poles
and rotabte "Bertha s".
For commercial and mili tary appl ica t ions write for CM69 , •• for ama teu r
applications write for Pl69./

The performance line .. .
with a materia l difference!

/ I

K7EXT
WA7HRG
WA8VUP
WABTOW
W9SZQ
WA9MIF
WAONSD
WOBNA
WA9UlU
WA9WYD

W82WVF
WA2AIU
WB2ADC
WA3FXQ
W4ZCR
WB4EPS
WSBZO
WSQCP
W6EHW
W6EOG

THESE OM'S
HAVE RECE NTLY
SWITCHED TO A

444 M IC

... notice their improvement
in intelligibility

and added punch?
Shure Brothers, Inc.,

222 Hartrey Avenue, Evanston, III.
=

'#i'-

Back Issues
Back issues of C Q are available from our Cir­
culation Department. Issues in the current
year sell for face value (. 75) and all others in
stock are one dollar each, postpaid, If the
issue is no longer in stock, photo copies of
specific articles are available at one dollar
each. Pre ferably, the entire issue will be sent.

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
• •
• CASH PAID ••• Fun •
• •• For ,our unYiN T URES. a-1c.t4I1t1oMI, .&CEI"S", VAC• •
• ' ·ARIA8LEB. Tn, E"!:VIPW·T. ETC. rlh 0.1111& II.......
• Wrtl.e _ c . n _ ! 8.,,,. WILN I . •

• .AIIIIY ILICTIIO.ICa. ' II'" t• .,• • Y• • y 1.11 till· .
• WA I ."') ( W I 8 111 F IIt1«, 1'_ tAl"",,1 6; f_ ladI"I...aa) . ·
• •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

F ifrom page 87]

r are listed in fig. 2 Actual times and more
tailed schedule information can be obtained
writing to Sam. Be sure to include a self­

dressed, sta mped envelope, since Sam is
re to be inundated with mail. Sehedule
es may also be calculated approximately
determining when the moon is higher

n 7 degrees North latitude at Sam's loca­
n. For determini ng the moon's location for
above purpose, and for your own tracking

ormation, sec the excellent article "How
gh the Moon" in July 1965 QST and the
utical A Imanic.
It is our hope, as well as that of many other
.f. amateurs, that the presence of a big
al (such as that of Sam's) pointed at a
d area of the sky will encourage the con­
etion of other large antennas pointed at
same area, thus establishing a co mmon

on window towards which everyone will
nt their antennas.

73, Allen Katz, K2UYH

Editors Notes
To refer back to something I covered last
ring, I am informed that C.B. Goodman,
26 South Western Avenue, Chicago 60636,
s a quantity of Western Union TELFAX
corders and paper. These are miniature
estern Union FAX units. -

em: Sasco Electronics, 1009 King St., Alex­
ndria, Virginia ; Slep Electronics, Box 178,
lIenton, Florida ; Columbia Electronics in

s Angeles. It is always hazardous to men­
on prices, but 1 have seen these $3,500 sets
Id for well under $ 100 in the east. Some

ave recently been olTered for sale by the
eneral Services Administration in the
ashington area.
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THINKING TOWERS?
The Herbert W. Gordon Company can now
make available any of t he fine and complete
line of Heights Towers. This line is so complete
we're absolutely positive t hat we have the
tower with the specifications to meet your
exact need, whatever they may be.

Hams across th e country are raving about the
weld aluminum structed towers by Heights
that require no maintenance whatever. These
towers are designed to accommodate every
conventional antenna wind- load from 2 square
feet to as much as 26 square feet in heights
ranging from 32 feet up to 120 feet, wi t h or
without hinged base and available with a hinge
up the tower if so desired.
Tower sections are made in 8 ft. lengths and
through a unique combination of straight
sections, junct ion sections and top sect ions
permit the expansion of one tower design to
a larger higher tower as you can afford it.
Heights Towers are self supporting in winds
up to 80 mph. At 80 mph each square foot
of antenna projection area creates a wind-load
of 20 Ibs. You can obtai n the wind -load or
square footage of antenna projection area from
t he specification of your antenna. If your loca­
tion is such as to bear the brunt of high er
wind velocities you should select a progreso
sively stronger tower combination. A 100 mph
rating takes 30 Ibs; a 115 mph takes 40 Ibs.
and a 130 mph takes 50 Ibs.
Heights Towers are very, very strong and yet
very, very light. The A40, for example, is only
67 Ibs. while the popular A72 rating for 18
sq/ft weighs only 240 Ibs.
These towers are welded by men with certified
rat ings and refl ect the best qual ity of materia ls
avai lable. Remember, no guy wi res, no wall
mounts and no climbing is necessary if you
select the right combination of fold over crank­
up tower. A comprehensive variety of acces­
sories in all categories are ca rried.
We unhesitati ngly endorse t his f ine product;
add itiona l literature of wh ich is available upon
req uest.
We have available for immediate delivery to
you a complete chart of the ent ire Heights
Tower line including prices and information to
help you select the exact tower you need at
t he price you want to pay.
Write or phone today for t his-t he most lm­
pressive tower listing ever compiled . Herbert
W. Gordon Company, Harvard, Massachusetts
0 1451. Telephone (61 7) 456-3548. Americas
largest exclusive Ham Distributor.

HERBERT W. GORDON COMPANY
\X'oodchuck H ill, Harvard, Mass. 01451

T elephone 617-456-3548
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AN SPECIAL REDUCED
SUBSCRIPTION RATES FOR STUDENTS

ne of the major conce rns throughout hamdom these days is the lack of new
lood coming in to our hobby. Everyone seems to agree that we need thousan ds
f new youngsters in the amateur ranks, but th e question is how to get them
tarted. On e fact is obvious; stud ents at the high school and college ievel are
ene rally less able finan cially to affo rd many of the products th ey'd like to have
o increase their hamming activity.

e at CQ fee l tha t maybe we can help to ease the burden somewhat by lower­
g ou r subscript ion rates so that studen ts can better afford our magazine. So
e're going to slash the rates rather drastically for student readers to help
ring them into th e fold .

lTective immediately, subscription rates for s tudents only are lowered to:

1 year - $4.00 (student saves $ 5.00 on newsstand price]

2 years- 7.50 (student sa ves $10.50 on newsstand price)

3 years-ll.OO[student saves $16.00 on newsstand price]

e ask studen t su bscribers to fill in th e coupon below in its entire ty in order
at we may verify student status. This offe r is ex tended to all persons under
e age of 22 who regularly attend grade school, high school, or college a t th e

ndergraduate level.

o NEW SUBSCRIPTION

o RENEWAL

arne)

Street Address)

(Age)

(City)

o 1 YEAR - $ 4.00

0 2 YEARS- $ 7.50

o 3 YEARS-$ l I.OO

(Call Letters)

(State) (Zip Code)

School or college attended) (Num ber of years licensed)

---- --- - --- - - - - --- - - - - - - - - - - - - - - - - - - - - - -
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EASY TO LEARN CODE

I

1+ em
e,e,

10= I, + I,

where:
Fo e operating frequency (cycles/seco nd).
FR = se ries resonant c rysta l freq uency.
Co e crystal equiva lent shunt capaci tance

(fa rad).
Cs = crystal equ ivalent series capacitance.
C m = ci rcuit capacita nce seen by the crystal.
Capacitor C, can be chosen in fi g. I (A) to

change the osci lla to r frequency a defi nite
amount by using the rela tionship:

Resistance Tuned O sc. [from page 46]

the relationship

RA DIO OFFICER
TRAINEES

ENDORSED BY THOUSANDSI
Tb. l _ tTuetl...,,, Ctd. Teacll.. li tera llY
lakn 11M p lan 01 aD OP.ntor·lnltrlK'tOl' and _
enalol. UJ1lGI to Inro and ma,tn todt _ ILb· -----
0\11 rUr\~r lulltanee. Tbou..ncl. of eueee..•
tul OPeraton bar. " . tQ, ulred me cod," with the lnltTuct"nplll 8)'1­
t .... Write todU' for l ull partlrullrl and ecneentent ren tal p lanl.

It 11 na1 and plullnt to lura or lnet....
,pM'd the ID OOf'rn w.,-wlth In Inl truetoo r.pb
Ctd. 'pcll., . En t ll fnt tor the ~c1nnff Of
adr . nrM . t udm t . A Quirk. p~tlt. 1 and dl'
rwndIble CD~hod. Aullablt ta..,.. 'roea ~ltD'nP,', alpbabl'l to l tt:l ll:a l m. ...." on . 11 . ub·
ltd.• . ~I)ftd nnl' 5 to 40 WPY. AI_.,.. rndf.
no QRlI. butt blflDl IOme<ln. n od \0 you.

e ,;,eWJ,
17~h.C WES'I IlAI-MORAL. CH IC AGO. ILL. 60640
4'7f)(l-C Crenchuw Blvd .. t.c... Ange le.... Ca lif. 90043

A limited number of openings are available to
men will ing to tra in for t he interesting and well ·
pa id career of Marine Radio Officer aboard U. S.
Flag m erchant vessels. An F.e.C. 1st or 2nd Class
Commerc ial Radiotelegraph license is requ ired.
These openings will be part icularly appealing to
younger men who have completed the~ ;'" m il itary
obligations. Wr ite to The Radio Officers' Union,
Room 13 15. 225 West 34th Street. New York.
N.V. I000L

PERSONALIZED ENGRAVING

~
21~

Now look ing a t fig. I (C). it is seen that th
total capacitance of the circuit goes from a
extreme value equal to C, or to C, C, /
C, +C, as the resistor goes from a short ci r
cuit to an open circui t By substi tuting thi:
total capaci ta nce back in the formula for C,
one can dete rmine the varia tion F 6, fo r var
ious com binations o f C, and C:,.

Metalto. Lapo' 10, _ $1 .SO Metalto. Tio Clip - $2.25
SEN D FOR FREE CATALOG

ARNOLD'S ENGRAVING

SU BSCRIBE TO DAY

Back Issues
Back issues of CQ are avai lable from our Cir
culation Department. Issues in the curren
year sell for face value (.75) and all others i
stock are one dollar each, postpaid. If th
issue is no longer in stock, photo copies 0
specific articles are available at one dolla
each. Preferably, the entire issue will be sent

Slow-Scan TV [from page 201

from all parts of the world . Al aska and Swe
den are just a few of the places th at a re Iran
milling TV pictu res . It is now FCC approve
and other countries a round th e world a r
busy grant ing perm ission fo r this new exci
ing form of amate ur radio ."- to, II

' ''Slow Sca n FCC Proposal," Q ST, Nov. 196
p.78.
IO" ARRLCo mments on Slow Scan FCC Proposal.
QST, Feb. 196 8, p . 72 .
""FCC Approval af Slow Scan," QST, Se
1968, p . 80.

Worh on
110 VAC

$10.95

I ld..wood . N.Y. 11227

WA2ZHA

ELECTRIC

ON-THE·AIR
SIGN

WITH CAll

2041 Lh,d e" St.

r- LARGEST SELECTION I N UNITEO STATES
I AT LOWEST PRICES - 48 HR. DELI VERY

Thousa nds of f req uencies in st ock .
Types inc lude HC6/ U. HC18/U,
n ·24 1. FT·243. rr.rn, etc.
Send Uk for ca talog with csctna tcr
circuits . Refunded on firs t order.

2400A Crystal Dr., fori Myers, Fl~ . 33901
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OX Contest Results [from page 58)

The multi-operator section, especially the
single transmitter division, is becoming more
and more popular each year. A 33% increase
over last year's returns proves our point.

The OH OX Ring station OH2AM still
reta ined its championship among the "Big
Guns" with last year's Trophy winner OH5­
SM as the runner-up. That makes the PJpMM
operation from Sint Maarten the Trophy
winner. The crew composed of W /K9's put
on quite a show, with the highest QSO total
of the contest but short on their multiplier.

Missing this year was the big signal from
K2GL. Heavy business commitments pre­
vented Buz Reeves from participating. Most
of the crew activitated their own home sta­
tions and gave a good account of themselves.

Several Contest Expeditions added excite­
ment to the contest and put many rare areas
in the country column. We did not specify
the catagory in which the "Expedition Tro­
phy" would be awarded, leaving the decision
up to the Committee and the donor, Stuart
Meyer, W2GHK. We are pleased to announce
this year's award goes to ZFI EP, a dedicated
group who have also put this relatively rare
spot on the air in past contests. This year's
crew was composed of K4IA, K4CAH, W4­
PJG and WA4WIP.

The YL's were in there pitching, to men­
tion a few, Carola at OH5SM, Lida UV3XZ,
Molly Ze IJE and the Trophy winner Carmen
YS2CEN . Missing by doctor's orders was
KP4CL. Hope you will make the next one
Alicia.

To see what it sounds like on the other
side of the world, JAIKFQ multi-oped with
the gang at SKpBW, and G3NKR joined the
boys at W2FZJ. K4BAI who was at TGpAA
last year showed up half-way around the
world at HL9US.

We are always reluctant to disqualify a
station, especially one that has put in so much
effort in the contest. However we found it
necessary to disqualify K8UQA this year.
Perhaps he put in too great an effort in his
zeal to win.

Some of the overseas club contest man­
agers were very helpful in sending their
member's logs all corrected and properly
scored. Two of these did an outstanding job,
and we are eternally grateful to Milos Pros­
tecky, OKlMP and Gerhard Schnautz, Oll ­
QP. And also to Bernie Welch, OL4FS.

The Committee was a bit short-handed for

See page 11 0 for New Read er Service

this one, only four of us were able to put in
any time. The whole work load was on the
shoulders of Fred Capossela W2IWC, Bob
Entwistle WI MOO, Andy Malashuk WI­
GYE and yours truly, not to forget Joao
Weilbacher of the CQ Editorial Staff. So for­
give us if a few errors are found in this re­
port. See you next month.

73 for now, Frank WI WY

CO Reviews: [from page 66]

each board bears a painted replica of the foil
side, as well as component identification.
Interconnecting points are numbered on the
foil sides to coincide with the related points
similarly numbered on the schematic.

Besides including the part numbers for the
components, except resistors and fixed capac­
itors, the manual gives the part number for
each circuit board with components installed .
thus providing a complete module replace­
ment in each case.

The size of the set is 7%" x 15" x 10"
(H.W. O.) and it weighs 73,4 pounds.

Performance
Other performance data is as follows: Sen­

sitivi ty - 0.5 pv on a.m. and 0.25 sv or less
on s.s.b.lc.w. for 10 db S+ N /N on all arna­
leur bands and over the major portion of
other ranges. Image Rejection- IO, 16, 25 ,
45, 38 db on the 28, 2 1, 14, 7, and 3.5 me
amateur bands respectively. Internal Spurious
Responses- 1.5 ' v or less at all 455 kc inter­
vals throughout the receiver range only when
the b.f.o. is turned on, due to b.f.o, harmonics.
These were not bothersome during operation
with normal background-noise pickup. Input­
Signal Spurious Response Rejection- 64 db.
A.G.C.-15 and 20 db a.f, output change with
r.f. input changes of 20 db (1-10 pv) and 60
db (10-10,000 ' v) respectively.

As usually is the case with most receivers
used for l.f. reception, a 500 kc low-pass
fil ter' at the antenna input is desirable to
eliminate inter-station I.f. beals, from stan­
dard-broadcast stat ions in the vicinity, when
the 150-400 kc range is used.

The performance of the Allied Model
A-2515 Communicat ions Receiver is excel­
lent for the price. You'd have to pay much
more for anything better in up-to-date solid­
state design. It is sold for 599.95 by Allied
Radio Corporation, 100 N. Western Ave..
Chicago, III. 60680. -W2AEF

' ''Low-Pass Filters for 5-500 kc Receivers", CQ.
January 1966, p. 46.
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Our Readers Say [from page 8]

rained their extra, it is certainly in the bounds of
reason that there will be at the end of the year.
Aft er a ll, thi s is only a small fraction of the peo­
ple who were qualified for amateur extra initially
with little or no study. When we do have 13,000
extras they will co nstitu te just 4.6% of the U.S.
a mateu r population. The num ber of amateurs
in Canada is irrelevant. w e will have more
extras certainly than the total amount in 99 %
of the 300 + countries on the DXCC list for
what th at proves. \Vc repeat what we said in
May, na mely that when we have 50,000 extras
(20% of the .S. hams) we can start debating
whe ther or not the program has succeeded in its
object ive of increasing the technical abi lity of
U.S. amateurs. As of now it is a total [ailure,
and no amount of letters to the edi tor will change
it.

Our overseas observers have expressed co n­
cern over th e grea t influx of int ruders into th e
extra class portion of the bands. Perhaps Mr.
Llovd prefers the presence of other services to
thai of U.S. amateurs whom he conside rs less
ski lled in their operating abili ty than himself.

Immigrant Operators

Edito r, CQ;

I am one of those people who has left his
country to realize his dreams and is at the point
of touching his li fe ideals. I am soon going to
a rrive in the USA as an im migrant with per­
manent re sidence and I hope to get US citizen­
ship as soon as possible.

I am convinced th at my dreams will soon be­
come reality for in the USA-in the middle of
American society where I shall live and work­
it is easier than in any other country to bring
those dreams into being.

O nly one of those dreams, one to which I have
devoted all my time, seems to be more di fficult
to touch.

I have been an active radio amateur in my
former country (Romania) from 1954 to March
1969, and had a first class license to operate all
categories of radio amateur stations, being one
of the operators of Central Radio Club station,
Y0 3RCC. My call was Y0 3Ll\1. I am also a
graduate electronics and telecommunication
engineer.

I know that at this time in the USA it isn't
possi ble, if you arc an immigrant , to obtain a
license for amateur radio: it's possible e ly after
you gct US citizenship. Amateur radio was all
my life and it's very hard for me to be kept away
from it. Dozens of American rad io amateurs
may remember our first contacts in two way
single sideband and ot her contacts during ARRL
or CQ World-Wide DX contests. I was always
pleased to establish contacts with American
stations.

Many immigrant ex-amateur rad io operators
with licenses are looking forward to becoming
owners of a U.S. License.

I am one of them .
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I ask that all United States radio amateurs
help to support Senator Barry Goldwater's bill
S.J. Res. 27 concerning the amendment to the
Com mu nica tio ns Act so as to provide al iens with
permanent residen ce in the USA permission to
operate amateur radio stations in the U.S. and
to hold licenses for their stations.

Please write as soon as possible to the appro­
priate persons: Congressme n, Sena tors and let
them know your feelings. It will make it easier
for the amendment to become law.

Serge Costin, ex -Y03L~ 1

Bad Drcuzcn, Austr ia

Announcements [from page / 0]

Bangor, Mich .
The annual Southwestern Michigan VH F

Picnic will be held at Allegan County Park on
August 3rd. It is sponsored by Van Buren
County Radio Club Inc. W8JUU.

Carterville , III.
The SARA Hamfest will be held on the fi rst

Sunday in August, a t the Herrin City Park in
Herrin, III. There will be a tradi ng line and
pnzes,

For tickets and info contact Bill Johnson ­
W9ERI. 502 Kcnnicott , Carbondale, III. 6290 1.

Chicago, III.
The Six Meter Club of Chicago, Inc. will hold

its 12th Annual Hamfest in Frankfort, III. on
Route 45, one mile north of Route 30, on August
3. About 1500 amateurs and their familie s arc
expec ted to attend .

Pittsburgh, Pa .
The 32nd Annual Hamfest of the South Hill s

Bra ss Pounders & Modulators Amateur Radio
Club will be held in Pittsburgh on August 3rd, in
the pavilion at SI. Clair Beach, Pittsburgh, P" .

Washington MO.
The Zero Beaters ARC wil l hold their annual

Hamfest on August 3rd at the City Park in
Washington, Mo. There will be prizes, a swap
shop a nd othe r activities.

Correction
On page 8 of January CQ, a letter from K7­

~IZC co ntained a typographical error which has
caused no li ttle embarrassment to one of the
better-known Australian DXers T. F. (Fred)
Evans, VK2NS. Fred has been the so le holder
of '2NS since 1924, and how we came to credit
his call to K7MZC is a mystery. Our apologies
to VK2NS and KnlZC for the confusion.

PLEASE include your

* ZIP code number on

all correspondence *
See page 110 for New Reader Service
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Contest Calendar [from page 77)

F requencleee c.w.-3575, 7075, 14075, 210­
75, 28075. Phone- 3980, 7280, 14330, 21430,
28600. Novice-3720, 7170, 21120. Check 7030
for DX stations.

Awnrd!ol: Certificates to top sco rers in each
state, V E province a nd DX country. Also cer­
tificates to the three top places in W IVE and
worldwide. The top scorer in each power cata­
gory will also receive a certificate, as will the
lowest power sta tion in the contest submitt ing a
log showing at least 3 genuine skip contacts.

Include a summary sheet with your log with
all information, including equipment and power
used, and the usual signed declaration that rules
have been observed.

Mailing deadline is Sept. 15th to: Mike Czuha­
Jewski, WA8~ICQ. Route 3, Paw Paw. Michigan
49079.

Ind iana QSO Party
Starts: 2300 GMT Saturday, August 16
Ends: 2300 G~IT Sunday, August 17

This year's party is sponsored by the Lake
County A.R.C. The same station may be worked
on each band and mode for QSO points. Novice
and Technicians are encouraged.

E,,·I"lIIl<e: QSO nr., RSIRST and QTH;
county for Ind. , state. province or country for
othe rs .

S('()ri l1 ~ : O ne point per QSO. Indian a use
sta tes, VE provinces and non-W/Vli countries
as their multiplier. Others use Indiana countries.
(max. of 92) Stations in Ind. may contact othe r
Ind. stations for QSO points and one state
multiplier.

I'.e'!...-n c ie s e c.w.- 3535, 3745, 7040. 7155.
14085,21 120.28070, Phone- 391 2. 7260,14285.
21320.288 20. v.h.f.- 50.1 -50.5. 145-147.

Award.. : Certificates to top stations in each
state, prov ince and country, and in each Indiana
county. Separate awards for Novice and Techni­
cian entries. Plaques to the overa ll winner in
Indiana and outside station.

Mailing deadline is September 15th and logs
go to: Olen O. Coulter, K9KFM. 3 19 N. Colo­
rado , Hobart , Indiana 46342. Include a s.a.s.e.
if results are desi red.

Editor's Notes
Just before go ing to press I received infor­

mation from an authoritive source, but not
official, that JARL had moved its All Asian
contest to a week later than its previously
announced time. You will note the change
from last month's CALEN DAR. Remember
thi s is 1101 official. and no rules have been
received as yet but hope to have them for
next issue.

This change sort of fouled up some of the
other activities since the 3rd week-end was

See page 110 for New Reade r Service

avoided on the strength of the previous an­
nounced date by the JARL.

However I still believe that the many state
organizations should try to coordinate their
activities by having a closer communication
link. Some of these duplicate dates are re­
peated yea r after year. Two state parties on
one week-end can be tolerated providing
there is a separa tion in the suggested opera­
ting frequencies, but three at the same time
becomes a bit sticky.

73 for now, Frank, WI WY

Q & A [from page 86]

The shunti ng inducto rs o r shorts may be
conveniently installed in each case at the
related bandswitch terminals.

The most critical change is the r.f. phase­
shift capacitors which should be held as close
as possible to the target value of 71 5 mmf.
Also, keep the capacitor leads short. The
other circuits are sim ply a mailer of obtaining
resonance at lhe o perating frequency. •

R-l00A Prod. Detector Ifrom page 62)

mcnt for a n a.v.c. potential no higher than 0.1
volts, as ind icated by a v.t .v.m, at point 10 on
the r.f. circui t board

40- Tuning in the crysta l calibrato r o r other
signa ls should now produce a beat note at the
receiver output and the beat note should be able
to be vari ed by rotating the B.F.O. T UN E control.
Also, the me ter should indicate signal st rength.

4 1- Check the operation of the receiver with
the other positions of the mode switch to make
sure the performance is normal in each case.
If the desired opera lion cannot be had in a
part icular mode, re-c heck the wiring a nd the
com ponent values. If needed, also check the
continuity of the wiring using an ohmmeter.

When the b.f.o. is to be used for s.s.b. recep­
tion on bands A, B or C, set the B.F.O. TUNE at
about 11 o'clock for lower-sideband use a nd
near 1 o'clock for upper-sideband operation. On
band D the sideba nd positions will be reversed . •

USA-CA [from page 84)

county which has but one ham- and can you
guess which one has the most?

Each month I see a list of amateurs who
have had their licenses suspended for offenses
like wilfull interfe rence and I am happy to
publicize such things, hoping th at o thers will
take no te and STOP! I had hoped to reprint
a letter from ARNS Bulletin that was issued
by Ben F. Waple, Secretary. F .C.C. regarding
wilfull interference. but space. or rather lack
of it does not permit it at this time.

Hope to have space for YO U next month ,
so write and tell me-How was your month?

73. Ed., W2GT.
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AMATEUR ELECTRONIC SUPPLY SPECIAL SUMMER PRICES
IJulr 1 thru Aurust 31 , 19691

RECONDITIONED HAM EQUIPMENT
I

* 10 Dar Free Trial ILose onlr Shippinr Charresl * 3D Dar Guarantee * Full Credit Within 6 Months on Hirher I

Priced New Equipment * U Terms-Con..nient REVOLVING CHARGE Parment Plan * Order Direct from this Ad !

Use Handy Coopon - Order Direct from tlis Ad !

•••••••••••••••••••
• To: AMATEUR ELECTRONIC SUPPLY •
• 4828 West Fond du Lac Ayenue •
• Milwaukee. Wisconsin 53216 •

• Ship me the following Reconditioned E(JJ ipment: :
• I"' IR S T
• CHO I C E •

• SE C ON D •

• C MO 'C E •
• (I I"' AN YI •

• TM'R O •
• C HOICE •

• UI"' AN YI •

• I enc lose I , ' will par balence (if anr) •

•• 0 co 0 (20'10 deposit) 0 REVOLVING CHARGE .'
( $ 1(10 ,..,. nunum)

• N.... •• •
• Addl ess •

• •• Ci~ •

• SI. te Zip '
• 0 Send Latest Ham Catalog. '.•••••••••••••••••• 4818 _. Fpn d du Lac: ... . . .; MII... auk .... '1h s. 5)2 16 · phon. (-4' -4) -442· "

Cit 1l
CO 50.It.,. II
N 0 SlS' ,
H 0 15
N O 110
NO'"
N O ' S
NO 161!i I

fI_• . II

CR" . '
CO ..

200 XcYr 2]9
AC·200 AC Stip ~9

Pl .
l A·400C l inear $ 99

POLYTRONICS
pc-22m XCYI $187

RCA
WR·-49B RF Gen . $ 29

RH E
690J Recet ver $1-49

'BE
SB-B XCYT $189
SOI·VOX IS
SB t ·XC Cahb. 12
SB-H XCYT

SUN
5'11' -1-40 XcYr s 1
SW·1"0 Xcyr 16
117AC AC SlJp 5
..00 XCYI 1
410( VFO
lSO XC"" (early) 2
350 XCVI' (I . e) 2
]SOC Xcyr J2
SW·117C AC Sup 7
SOO XCYf H
500C XCYI 38
11 7XC AC Sup
1.... 117 OC Sup
22 VFO Adaptof
VOX·I
2SO 6m XCYf
TY·2 2m XYe!ter

T HC
GPR·90 Recei"er $2

TAPETO NE
XC·SON oo-J-41 $
TEKTRONIX
5<5 "- m
TRAN5COf1
S8T· l XcYr $1
SBA· l AClSpkr.

OTICA
650 xe...../ VFO $
650A Xc""/YFO

N O ·Ne... Do .....y
Cit . C.. ,II...er Itatum ' ....... ..d

S_.. lIt a , .
.s s.....t"'... C it , 65 ,
T" ·] T, .. ,.erter t l .Mc: j 19S
T.....· ] T,.. ,.If'1'" (SO Mc:) 195

TEL litE X IEA"S Ita• .
10M-Jot J el . IOm 8e... , . ,
6M1]. 6 el .6m (1. - boo"' ) 69
~JlI"" JlI al . }It! u] ·~I

J'1- IS18 IS pl . 2m (18' "",,,I 6S

" OSL EY
T U 1 a".T"· 8 ..4
T U J•. (lOCI ... . t )
T « 4CR eon•. kIt
T-..]X 1O.«l.eor.. ,,"I .
TD-] «)& IC)oo Dopal.

II ATIOIIAL
NCX' lOO lIO-lOm Xc.,

AC· ) OCI AC SuOPI)'
He XA AC Su ppl)'

NCX-5Ol) IIO- IOm Xc:y,
AC·5Ol) AC Supply

HIt().5Ol) IlK., 'Y....n•

~S )75
fI_. _ 1I0W
1 14] ' 8'1

2& "]s 11

., ,.
16 I ]

lO "It_.,NO_
1 100 , 19

lO "

fI _l . 1II0W
$195 S6 J5

lit.,. 110_
1190 Il l'

eo ..
eo , .

11 0 19

90 ". S ] .,.
1

NATIONAL
NC·JOO Recelyer $l-49
NC·JO] Recervee 239
NC-]OI).C6 cony. 29
VFQ-62 ] -4
NTSo2 Spe~er 12
XOJ·Jl] Calib. 19
NCX·] XcYr 169
NCX-5 XCYT l]9
NeX·5 Mil. II ]89
NCXA AC Suppl y 7S
VX·501 Itern. v FO 12S

HW·16 NOYlce
Transcelyer 99

HW·JO (T....e'en 39
GP-I I DC s...ppl, S
VHF· I Seneca 139
HP-2J AC Suppl, 39
S8-6OO/HP·2] S'"
UT-I AC Suppl, 25
H~15 Patch 19
1(). 12 S· scope 39

JOHNSON
Adyenturer $ 25
Valiant II 189
AudIO Ampld ler -49
Invader 200 225
Inyader 2000 ..75
6 N2 VHF Xrnu 85
6 N2 VFO H
6 N2 Con". (28-))) 19
Phone Patch 15
KWAmp .... / desk

(store plck-up) 575

KNIGHT
V·"" VFO $ 11
TR-I06 6m Xevr 89
V·I07 VHF YFO 19
T·175 6/ 1()n lin 75

LAK ESHORE
P--4QOGG Linear $ 89

LINEAR sYSTB1S
lSA·3 line. $ ] 9
500-12 DC Sup 89
250 AC Supply 39
]50-12 DC Sup 69
..00 Century DC 75

GAL AXY
OAC']5 De e Consol e
SC']5 SOe ...
1000 L.ne a< th Supply .

( F ac:to fY Sealed)

MOSLEY
\/,· S IIO- IOm " e< t •.:1l
" .] » 10000 " ....' .U l
JI. " . • Jl. 1( Jl. ooIMtl _11;1 '

IT I
U :.·XlOO L,,,,,, IND)

nee
15) T,.." .. . . • kit
151 AC Supaly • k.t
15] DC !i&>paly • k. t
151 DC Suooly . .... re d
110 Tr.._ .tu, · k't
7]1 "FO • k. t
HFT·90 FM T..,. kIt

E· )A Met.1 10' .t.o.e
ST.91 FM 5.e<eo TII,.e< · ...

. ....,.e
lose P aoner)' EIo"" .. -., &

r- . 10!l" ' I",
S·~ Y'OI1 ' k. t
516 \ICJ'1 . ..." ed

The ,tem, h ' IM belo... "'e br.....· ,._ ao>cI c:....., t he f..11 ",_Iac:U11It1' N. ... EQII
m.", W..,anty Some 01""" h. ~e been OIl d"pl.)' . INt mo,t .... FaCtory Se• •
NOTE : No trld,·In ' c: an be lc:c:eP'led 0" the don ·ou' 01""" ,hown b• •o...

AMATEUR ELECTRONIC SUPP

SX· I IO Recervee 99
5X· r15 Receiyel 269
5X· l ll Recelyer 199
5X· I46 Receiyel 189
R·46B Speakel 9
HT-l2A Xrnu 2..9
HT·ll X"'u 199
HT-41 linear 115
HT--46 Xmu 225
5R·ISO XCVI' 289
5R·160 Xc"r 169
SR,'42 2m xcvr 119
SR·-42A 2m XC"" 139
SR·46 6m Xc..... 69
HA·26 2-6m YFO 29
HAMHARLU ND
HQ-I "SC nee $149
HQ-15O Rec Il9
HQ-l l0 Rec 169
HQ-ll0AC (rack) 199
HQ- 110AC Rec 239
HQ- ll0AlVHF 219
HQ- 170AClVHF 289
HQ-180 Rec 2]9
HQ- 18OC gee 2-49
HQ-180A Rec ]]9
So200 Speaker IS
HX·5O Xmu 115
HXl·1 linear 225

HEATHKIT
GR-6-4 Recelyer s ]9
SB-JOO Receiver 225
58-JOI Recelyer 2-49
XC·2 2m Cony. IS
SBA']~3 Con". 15
MT·I Xmtr 29
TX· I Xmtr liS
SB- IO SS8 Ad~tof 7S
HX· IO Xmu 189
HX-20 Xmu 129
HX-JO 6m Xmu 175
HA-20 6m linear 9S
HW·IO 6'" Xc..... 1]9
HW·12 15m XCYT 89
SB-I IO 6m XCYI 2"9
SB-IIOA XCYI 295
58--401 Xmu 149
SB-620 Sunalyzer 11 9
VF·I VFO 19

HALLICR AFTERS
5)(-62A Recel"er $l99
5X·IOO Rece iver 139
SX-IO I Mil. III 139
SX·IOI A Rec. 189

GLOBEIGALAXY/.RL
Kine SOCA Xmu $225
5B-115 5SB Xmtr 59
15SA VFO 29
Gala., 300 XC"" 119
PSA·300 AC Sup ]9
G-JOO DC Supply 69
Gala., "I xcw 169
Gala., V XC"" D9
Galuy Y Mil. II 259
Gal uy V Mil. III 219
AC·]5 AC Supply 65
AC·-400 AC Supply 75
RX·2 S9Kial VFO 59
5(,35 Speaker 12
1.11-1 ModulalOt' 25
F·3 JOOcy . ' liter 2"
RelKtOl' 9
Relector AC Stippl, -4
(;ONSET
Comm I 6m $ 69
GC·1OS 2m Xc..... 169
2. 6m VFO III ]9
6m Linear II 59
6m Linear III 15
G-5O Xevr 169
911A AC Supp ly 39
91 2A DC Supply 39
Thin Pak 19
(,71 Xmu ]9
G-11 A XlftU -49
6m 12y Converter 19

" 16 A( Supply 75
SS Booster ]9
Apollo Linear 169

COLLI NS
751.·2 Receiver $2 19
75A·4 (se....60 1) 325
751.·" (ser.I3I S9) 399
7SA·" (set .• " l .....) 425
7SA·" lset.l5162) 449
Speaker( AI.A2 . A.J) 9
KWM-2 Xc"r 689
] 510·2 Mount 15
516F·2 AC Suwly 115
516E·2 28" Suwly 95
MP· ' OC Supply 119

R. L. DRAKE
2A Recei"er $159
28 Recei"er 189
2CO Combo J ..
2NT Xmtr 99
MS-" Speaker 12
TR-] Xc..... 369
AC· ] AC Suppl, 65
OC·J DC Suppl, 89
RY·] Remote VFO ..9
TR·.. Xc..... "J9
AC·" AC Supply 75
Have TR·J _ etectn­
all, "'· 1. but dlanis
has~ corrosion

' 29'/
ElCO
130 Modulatot $ 49
153 sse Xc"r 119
151 AC Supply <49

ELDI CO
EE·JA Keyer $ ] 9

"'ECO
CB-6 Con (7· 11) S 17
CB-6 Con (28·301 17
eN·50 Con v 04-18 ) 29
CN -I "" (1 4-18 ) 29
PV·50 Preamp 9
PS- l A( Supply 8
CSB SeIKtof bo.. 5
1 X-86 r'arlPitUet 19
1X-61 VHF Xmtr 109
621 vFO )9
R-S Recer ...er 39

AZTEC
8 76 DC Supply S 25...
51 00 Xmtr S 89
6100 SSB Xmtr B9
5158 Adaptor 109

CENTA Al ELECT.
20A (rack mt .) S 59
QT·I "nti-trlp 6
BC· <1S8 VFO 2"
100V Xmu ]19
20QV Xmtr )99

nECGI
SQUI RES-SAND ERS

22' er 2m Xcvr $1 69
66'er 6m XCVI' 159
9'9 ' er 61ft XCVI' 69
Thor 6 IRF 0"1, ) 99
,,11 AC SupIMod. 75
" 18 DC Sup/Mod . 15
Zeus VHF XmU 289
In terceptor Rec. 299
Interceptor B Rec. ) 49
Allb.,det tuner 69
Venus 6tn Xmtr 225

100 • CQ • July, 1969 See page 110 for New Ruder Service



Large ~ SWAN Stock = Fast Delivery

RAY SEZ: 'Why SO nMIch new SWAN in stoell?' ~mplel SWAN makes GREAT _SAME DAY SERVICE on mOl' Ord.n
transceivers and MtATEUR ELECTRONIC SUPPLY is a GOOD place to do IRlsiness and Inqul".. Irom. our C.n.rally
with. The dem~d aeated by the SWAN and AES Combination requires a huge located Modem Facil ities
inventory of Factory-Fresh equipment to insure prompt delivery. Top Notch Service Department

I

j
1011969 • CQ •

GOOD REASONS for buyinr
your new SWAN from

AES
• TOP TRADES for your 'DOd d e ...

equ ipment

.STAY·ON-THE-AIR PLAN-En.bl..
you to keep your trade-Ins until your
new ,ear arrives - Lou no operatlnl
t ime!

• Pay .s little at $5.00 down · balance
on conven ient Rnolv i"a: Charle

• PERSONAL SERVICE lrom lallow
ham s who understand your problems

July,

.·················i

. To: AMATEUR ELECTRONIC SUPPLY •
• 4828 West Fond du Lac Avenue •
• Milwaukee. Wisconsin S3216 •

• 1amint..ested in Ihe following new equipment: •

• •• •. 1nave Ihe lollow ing to trade: (wnal's your dea l?) •

• •• •. Sh ip me the following New Equipment. •

• •• •
. 1enc lose I • I will pay ba lance (If any) •

= 0 COO (m deposit) 0 Revolving C1l arge Plan =
. Name •

• •• Address •

· c·ty •
• I •

• State ZIp •
. 0 Send Reconditioned Equ ipment Bulletin •

•••••••••••••••••••

Monthly
Bal anc . P aym."t

Up 10 1300 1 10
S300 01 10 3<tO 11

340 01 10 370 12
3700'10 400 13
400 0 1 10 430 10&
43001 10 480 15
<&&001 to 490 18
490 0 1 10 520 17
52001 10 550 1llI
55001 10 580 "
580 01 to ISl a . 20
8100'to 6&0 2 1
6&001 to 870 22
87001 to 700 23
70001 to 730 24
73001 to 780. 25
780 01 10 790 28
790 01 to 850 28
85001 10 9 10 30
91001 JO 970 32

~.<--~ ~.:;. ' -..

AMATEUR ELECTRONIC SUPPLY
4828 W. Fond du Lac Ave.; Mi lwaukee. Wis. 532 16

Phon. (41 4) 442-4200
STORE HOURS: Mon & F, l - 9 am to 9 pm; T u... W.ct &
ThYI' • • 9 am to S:JO pm; Sat - 9 am to 3 pm

Crenet 260 - $4UOO

U~~K at your low Monthly Payment
o

AFTER JUST ' 5°0 DOWN

Now !... You can purchase the new
1I0vacliMe Cygnet Transceiver (shown
above) or 31y new SWAN ~ipment on our
conveni ent Revolving Charge Plan. For
excmple: after a $5.00 do'Ml payment.
you can own a Cygnet to r oo IY$14.oo
a month.

With our NEW pliVl , there are no note
I:lJlky payment books! Once a month you
receive iVl item ized statement showing
)'OUI exact account balance after the
""all H,S monlhly service charge has
been added. Add-on Purchases (of 150.00
or mOle) ate easy. The minimum Initi al
Revolving C1l arge Plan order is 1100.00 ­
iJld. of course, subject to credit approval.

See page 110 for New Reader Service



S8_301 Receiv er perfect. f actory tuned and aligned.
with SB & OM f i lt ers. $250.00. P. Ma rgulies. K2GYY,
25 Fern Wa y, Berkel ey Heights, N .J.

CAPACITORS- J ust inherited 52 brand new 140 ufd .
@ 450 vdc. caps. Will sell for 95 cents each in lots of
t en or more. K4 IH P. 6835 Su nny brook Lane. Atlanta,
Geo rg ia 30328.

REPAIRS- Mod i f icat ions on all types of equipment .
For deta ils w ri t e; Interstae Electron ic Service. P.O.
Box 71, Park Ridge, New Jersey 07656.

SELL: Mosley Triband Beam, Cushcra ft 2 meter
beam, Harn.m rota to r. 100 feet control cable ten foot
t ri angula r t ower. f ive i nv h oscilloscope, model 15
teletypwriter 81 3 Pushpull Kilowatt. W2R UZ, Les­
klnen , 334 5 172 Street, Flushing. N .Y. 113 58.

3 PLASTIC HOLDERS wi! f rame and protec t 60 cards ,
$ 1.oo- or ten holders $3 .00. Prepa id and guaranteed.
Patent 3309805. Tepabco, Box 198Q. Gallat in. Ten­
nessee 37066.

ELECTRONIC PARTS and equipment t o swap for U.S.
and U.N. Fi rst Day Covers and stamps. George
8 3208 N W 36t h St t Okl h cu Okleyers, • ree • a om a , y. a.
homa 7311 2. Telep ho ne: 405·942·5686.
--- -- -- --
HEAR POLICE & FIRE rad io dispatchers. E.clusive
directories of dispatcher call s igns and frequencies.
a must for all VHF buffs, RACES. CD. AREC, SWL's.
Vamps. Cat alog tor st am p . Communicat ions Re·
sea rch Bureau, 8 0x 56-F. Commack, N .Y. 1172 5.
MECHANICAL FILTER: lafayette 455. $10. Dan. 1105
Grammer St ree t , Vicksburg. M iss. 39 180.

FOR SALE: UTC. LS-185 Plat e transformer. Multi -
tapped 110-220 primary. Ta pped seconda ry fo r DC
voltages 3,5 to 1 KU f rom f ilter at 1.2 amps.• CCS.
Weig ht 230 pounds . Price $3 50 .00. UTC. LS·691 .
modula tion tra nsformer for C1. " B" 250t h 's 833A's
etc. Tapped o ut pu t ran ge 4 .5K to 2K ohms load. Oil
f i lled . Weight 350 pounds. Delivers 1,000 watts dts-
t ortionless audio under CCS rat ing . Price $300.00.
UTC, lS·103 Modulation Reactor, Companion unit for
LS-691. Price $50 .00. UTC, LS·49 Driver t ransfo rm er .
Va rious tubes to 838, 805. etc., grids, Mat ches 805's
to C1. " S" 250 th o r 833A grids. Weig ht 15 pounds.
Pr ice $30.00. UTe, lS-6 Driver t ransformer. Various
l ubes to 805, 845, etc.• gr ids. Weight 7.5 pounds.
Pr ice $25.00. UTC, LS·10 Line t o g rid t ransfo rm e r.
Weig ht 3 pounds. Price $17.50. UTC. CG·512 Line to
CI. "B" 25Oth, 450th, etc. Grids. Pr ice $1 5.00. All
units perfect . W ill be boxed and ship ped with fre ight
and insura nce pa id by buyer. Geo. W. Sm it h. Jr.•
W5HTP, W5DPS, Route I , Sox 137, Pottsboro, Texas
75076.
FREE: To novices generals. all hams. Immediate in-
form at ion including photo, show ing m st equlstte way
yet to d is p lay and protect yo ur QSL collection . Co n-
tai ns free offer . You'll be impressed . Practical Prod-
uct s. Box 1365. Pittsfie ld. Mass. 01 201.

FOR SALE: Swan 500 t ransce iver and matching A.C.
supply /spea ker. $450.00. 0 , . Dav id A. Usdan, 115
M iss. Ave.• Columbus AFS, Miss. 39701.
FOR- SALE: Seven only compact29- foot pound out-
put . 1.6 RPM, 117 volt 60 cycle. 4 w ires brought out
to rque converters . 2 / 4" • 2 %" long , t op out p ut shaft -
4 hole m ounting base, or igina l cost $11 5. made by
Sod ine Gearbox. oilf illed . $39.00 each. and you pay
fre ight . Details. J . C. Pehoushek. WOEFK. 1081 2
Thomas Avenue South, M inneapolis, Minn. 5543 1.
- - - --
FILTER- Co ndensers: Aerovox Oil Filled 100 m fd . @
3000 vdc. Condense rs. $30.00 each. Ba sil J. Weaver.
1821·C-Ave. M , Lubbock. Texa s 79401.
QSLS: Second t o none. Same day serv ice . Samples
a irm a iled. 25¢. Ray, K7HRl, 25 South Ter race Drive.
Clearfield. Utah 8401 5.
FOR SALE: Sencore FE-14 FET·VM $35, Data I nst ru -
ments 536A oscilloscope $70. M ini·AF gene rator 6803
$30. Kay RF attenuator 4320 $30. All like new.
Herbst, 39 Lucille, Dum ont. N.J . 17628
WANTED: SR150 transceiver QST magazine 1922 &
some prior issues. State com p lete details, lowest
cash p rice. W2CE. Beck, 8604 55t h Roa d. Elmhur'it.
L.1.. N .Y. 11373.
WSA CERTIFICATE (Worked South America). send
ver i fications (any m ode) and $1 for postage and
handling to Tom . HClTH, Box 583. Quito. Ecuador.

See page 110 for N ew Reader ServiceJuly. 19 69•co•102

10 METER amateur band linea r R.F. amplifiers for
base o r m obile use. Base un it s: "Hornet " - 200 watts
PEP o uput - $ 104.95; "Raider"-4oo watts PEP out pu t
- $149.9 5: "Mave rick" - 2,000 wa tts PEP inp ut ­
$244.9 5. M obile: " Scorpion" - 2oo watts PEP out pu t
- $ 169 .9 5. Electronic relay sw itching. All units de.
signed for transceiver o pera t ion. State d rive power
when orderi ng . Dealer inq ui res invited. 0 & A Manu­
factu ri ng Co.• 1217 Avenue C, Scottsblu ff. Nebraska
6936 1.

Ham Shop
Adve rtis ing Rates : Non-commercia l a ds lOt per
word includ ing abbreviat ions and add resses. Com­
mercial and orga nizat ion ads. 3 5¢ per word . M inI­
m um Charge $2.00. No ad will be printed u nless
accompanied by fu ll remittance. Closing Date:
The 10th d ay in the second m onth p reced ing dat e
of publ ication.

Subscribers to CQ are entitled t o o ne free
3·line ad per m onth. Ad copy must be accompan­
ied by maili ng la bel fro m subscript ion copy o f CQ.

Because t he adverti se rs and equipment con­
tained in Ham Sh op have not been investigated.
the pub lishers of CQ cannot vouch for the m er­
chandise l isted therein .

Direct All Corresponde nce & Copy to: CQ Ham
Shop, 14 Vanderventer Ave. , Port Was hington,
Lt. N.Y. 11050.

HAM FESTERS Rad io Club, Chicago, Illinoi s. proudly
announces its 3 5t h Annual M idwestern Hamfest.
Su nday, August 10th at Santa Fe Park. 9Ist & Wo lf
Road SW of Chicago. The H amfest features m anu.
facturer a nd distr ibu tor ex h ib its. sw appers row.
awards, c lowns and games for chi ldren. and activ it ies
fo r the XYL. Featuring t he Swan 500C with AC PS.
t he Hamfest cl imaxes "Ill inois Am ateur Rad io Week
Aug ust 3 th ru 10th," For in fo rmation and t ickets
write Tom Ondriska, W N9YZW, 6609 South Kedvete.
Ch icago, Ill inois 60629 .

-- --
NOMINATIONS are d ue for 1969 Ill inois Amateur of
t he Year award to be p resented at the 35th Ann iver­
sa ry Hamfest . Hamfest ers, 6000 South Tr ip p, Ch i·
cage. Illinois 60629 .
~ -----
CRYSTAL LATTICE FILTERS: Ideal for FM & SSB
rcv rs. 10.7 mhz IF f req. Sing ly-$9 .oo ea . Two o r
more- $7.00 ea . Chec k with order. Singer Products
Compa ny, Inc.• 95 Broad Street. N.Y.• N.Y. 10004 .- -WRL's used gear has t ri a l-term s-guarantee! Galaxy
V-$229 .9 5; TR3-$399 .9 S; Swan 250-$249.95: SR150
- $299.9 5: KWM l - $299 _9 5: 516Fl , ACPS- $69 .9 5:
HXI O- $ 199 .9 5: T4X- $3 19 .9 5: AF68- $49.9 5: SX146­
$1 89 .9 5: HQI 70AC-$209 .0 5: HQI 80AC-$349 .9 5; R4A
- $3 19.9 5. Hund reds more. Free "blue-book" list .
Wnte WRL. Box 91 9, Counc il Bluffs, Iowa . 5 150 1.- -- - - --- - - ._-
WANTED: Collins 2·1 KC m ech. filter fo r 75A·4 . Wr it e
or ca ll E. C. Schmults. 361 Old Roarin g Brook Road,
Mt. Kisco, N .Y. 10549; Tel : 9 14 MO 6·7378.
-2·-WAY-MO-B IL E-T ECH N ICI A-N-WANT ED: by S-. R"o"d"'da"
2-way service corpora t ion establ ished 25 years. No
beg inners please! Minimum 5 years ex peri ence reo
q u tred o n Motoro la and GE. Send full resume in.
cluding salary requirem ent s and snapshot to Spencer
Co m municat ions. 440 25t h St reet, West Palm Beach,
Flo r ida 33407.
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WANT ED: Heathkit Q-mult tha t will work on a SX71.
Jeff Oum bow sk i, 7023 M egc un, H am m o nd. I nd .

FOR SALE: Ham m a rlu nd t ra nsm itt er HX-50 $22 5.00.
a lso Hickok VTVM m odel 209A $75., both in original
cartons, D . Mull i ns. 90 1 E. Van A llen, T uscola. III.
61953.

FOR SALE: 0 ·104 C rysta l Mike, Brand new un used.
$1 4.00 postpaid . R_ Scott , 371 Claymore Blvd., Cl eve­
land. Ohio 44143.

FOR SALE: M ast er Mo bile K·73 linear Am pl i f ie r w /
extra 811 A's, $1 25 W I KW P, M. Sanborn, 128 Davis
Ave., Brookline, Mass. 02146.

TRADE: New Collins F455 N 20 for McCoy 9mc f ilter
w ith xtets . Conley, 4304 Willow Woods D r. , An nan­
d ale, Va. 22003.

FOR SALE: Heath OX·60B. Nea r perfect ccnd x. As­
sembled mid Nov. '68. with ma nual. B.D . over $80 .
Ric hard Kramer. 32 Walpole St ., Sharon. M ass. 02067.

FOR SALE: HW·16 Excellent condition. never used.
Only needs f i na l alignment . $1 20. You pay ship ping.
O. Franklin, 22 11 Ch eryl Dr., Ja x.• Fla . 322 17.

TRAOE: My Vik i ng Val iant - 1 for anything of equal
val ue W7M KB. 802 N . Rodney. Helena, Mont . 5960 1.

FOR SALE: EICO 753 Xcur & 751 Power s upp ly, bot h
$ 130; OX.20; C. C. Newbe rg , Rt. 2, Box 23 1. Kinston.
N.C. 2850 1.

S.A,S .E. fo r list of su rp lus, commercia l gea r . W6KEC.
20107 Anza. Ap t . 29 4. To r rance, Calif. 90503.

HW-16, $100; 300 Wt. Xmtr and P.S., s u rp lus Xcur
switch. $110; Wi ll not ship Xcur and Xmtr. Scott
Row ley, P.O. Box 293. Athol, Mass. 01027.

FOR SALE: New, regulat ed pow er supp ly 110 volt
60 C in. 250 to 300 regula ted o ut at 200 MA. 6.3 at
10 A - - 10 5 bias. $20 .00. prepaid. W 5H BG/ W 5HW
226 Blake M id west Ci t y. Oak lahoma. 731 30.

TRADE OR SELL: Heath I MW·2 5, f act o ry wired TVM
in excellen t condition. Want SB·620 o r $80 .00 (k i t
p rice). Cal Eni x. W8 EN . Box 474. Wh it e Pigeon. M ich.
49099.

FOR SALE: 420 Sa m s Photo-Fact s cover i-ng Nos.
1· 620; $225.00. Riders TV service ma nua l 1-13.
$1 50 .00, A ll FOB. R. Wendel, W B2YVX, 160-20 Grand
Central Pkw y, Jamaica, L.I.. N .Y. 11432.

WANTED: Gu d Co llins 62·SI, m anual , cables. Sell :
MP·l pwr Supply; 2 spare pwr Xst rs-$75.oo K2HN B.
57 Meet ing Lane, Hicksville. N .Y. 11801.

WANT: Heath SB-610 Mo nit or ; have Northern VMO
t ype 115 to t rad e. Sm ith; 915 Leve re. San Ant onio,
Texas. 78201.

AMATEUR RADIO CERTIFICATE: Display impress ive
8 % " x 11 " pe rsonall y endorsed certi f icate In you r
s hack. Send $1 t o Am at eur Ce rtifica te. Box 244,
M iam i Fla. 33 156.

INSTRUCTOR for H am Ca m p, Free . Retired A ir Force
Officer. Adva nced Am ateu r CB, Fi rst Class Rad io­
te lep hone. Com mercia l Pilot licenses wi ll instruct a t
Ham Summer Camp . W7BI F, 107 Wyom ing St., Boul­
der City, NV. 89005.

FOR SALE: QST 19 25 t o 1965- CQ 1947-1 965 S.A.E.
f o r l ist. R. E. Snow. W1AFD, 14 Windem ere Rd ., Wel­
lesley Hills, M ass. 02181.

4032 TUBES- One pa ir • • . 1st check for $20 .00 brings
postpaid . Never used . Money back gty. WI YRC. 30
Rocky Crest Road , Cum berl and, R.t 02864.

MAGAZIN E BINDERS, w ant ed fo r QST, CQ, 73. VH Fer
magazines wa nted. all 1963 & Jul, Oct . Dec '64 VHF
Am ateu r Dec 1960 & May '62 needed. 73 Oct '60, &
Jan '61. Al so desire all issues of 'The Techn ic ian '
ea rly 1960 's. You r comments on how to eq ual ize the
VHF contests nationwide a re req uested by the ARRL
advisory cornm tttee. Don Etheredge, 12040 Red bank
St., Sun Va lley, Ca lif. 9 1352.

DRAKE TR4 wit h AC and DC sup plies and cables
Tu rner J4 54X desk mic and m obileers em boom mic
$ 500 00 Prepaid US A W2TJW POBox K Fal• • • • • • • • • -
m outh, M ass. 02541.

SWAN 500. 11 7XC su pp ly. 4 10 VFO. M ars OSC.
$49 5.00. Ra hn tower 48' $60.00. R44 rotator $45.00.
Cl assic 33 $9 5.00. Yo u ship. Dave Gou ld. Rt. 1. Box
37. Woodburn, O regon 9 707 1.

SELL: Pr inted c ircu i t boards with 10 or mo re t ra n-
s tstors, 3 5 or more diodes. 15 or more resistors. and
5 or more capacitors 7S¢. KaVEX. 124 E. Sycamo re
Street. Wayland. M ichigan 49348.

CAMERADIO "HAM SHOPPE"- A II t he f inest a mateu r
equipment: Collins. D rake. Swa n, Nat iona l. Halli·
crafter, Ha m m a rund . Pus all accessories . 30 da y
guarantee o n a ll used recond itioned equipm ent .
Write to r current l ist. Cam erad io Compa ny, 2801
liberty Aven ue. Pittsbu rg h. Penna. 15222.

SELL: SX· 11 7 rcv r $229 ; Heath 2e r w / mod $29: Heath
MT·l xmtr $39; Heat h QF-l Q-mult $9 ; Have 4 each,
7034 /4X1 50A. 8245/4CX250K & 81 67/4CX3OOA;
Heat h HW-20 2 meter xcvr, 117AC/1 2DC. vfo (9 / 68
WRL Blue Book $189 .) rcvr " a m p/mixer d oesn't
work, m ake of fer. USA postpa id. Bill Bode, 13241
Eton Place. Santa Ana. Calif. 9270 5.

WANTED: Simon ia digital rel ay - type com pute r:
second ha nd. good condit ion . How a rd J. Eich, 5950
Ked ron Sr re t, Sp r ingfie ld. Va. 22 150.

COLLINS R·390A. $650 .• KWS·1. $500. Plus watt-
meter. m ike, and assorted accessories. Clean equip .
rnent . $1100 t akes al l. W6YJG, H. C. O'B rien, 120 54
H am m ack, Culver City, Cal if. 90230. 213-398·5380.-
MANUALS: TS·323 /UR. T5-173 /UR, lM·18. BC-638A,
SSB-100, $5.00 each. Ma ny others. SASE b rings reply .
S. Consa lvo, W3 IHD. 490 5 Roa nne Dr iv e, Washington,
D.C. 2002 1.

FOR SALE: Complete station includ ing all spare
pa rts. Top highest o ffer. Meet college ex penses. W rite
V. J . Tay lo r, Ph ilco /Fo rd Corp., ETSP. APO 96346
S . F. Cal if. For complete list .

RTTY gea r for sale. Lis t issued mont hly, 88 or 44
to ro tds. u ncased , f ive fo r $2.50 postpaid . Ell iot Buch-
anan and Associates, Inc., 1067 Ma nd an Blvd .• Oak.
land, Calif. 94610 .

39t h - ARRL WEST GULF Divis ion Convention August
15 16 & 17, Am a ri llo, Texas. For an idea l summer.
t im e weekend of ideas, fellowsh ip, enterta inment, fun
(and maybe good luc k) you can't miss at $ 10 .50 for
regist rat ion . W 5WX Panhandle Am at eu r Radio ClUb.
Box 5453, Am a r illo. Texas 79107.

-
POLICE · FIRE - AIRCRA-FT • MARIN E-:-AMATEUR . CO
CALLS on your Broadcast radio with TUN AVERTER!
'ru neb te-Cryst e t controlled. Guaranteedl Free cetatcg.
Sa lch Compa ny, Woodsboro 9, Texas. 78393

. _-
SIX · M ETER CLU B OF CHICAGO, IN C.• 12th An nual
Hamfest Sund ay, August 3, 1969- "Picn ic Grov e" on
U .S. 4 5 i n Frankfort, III . $ 1.50 Advance $2.00 at Gate.
Val Hellwig, K9ZWV, 3420 S. GOth Street, Cicero, III.
60650.
FOR SALE: Heath HW 100 with HP23. $275. Galaxy III
AC & AC & DC su pp lies $275. Duane Van Winkle.
KOFJR. Wash ington. Iowa 523 53 .
NEED: Editors & Engineers Ha nd book-13th and 14th
edi ti on. Please write & g ive p rice. Bill Clea rfie ld,
WAOIMY, 2594 So. Colorado Blvd., Denve r, Colo.
80222.

WANTED: Used ham antenna ROTOR a nd cable ;n
working o rder . Will consider $ 15·25. Eric Smith, Box
675. Al amosa, Colo. 81101.

FOR SALE: RME OB·23 $20; 70 E23 PTO tor KWS-I
$30 ; Robert Ireland, Pleasant Va lley, N .Y. 12 569 .

SAROC International fun convention Janua ry 7-11 ,
1970. For deta ils , QSP. QSL, SAROC, Box 73, Boulder
City, Nevada . 89005 de W7PBV.

See pag e 110 for New Read er Service
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OLD OLD TIMERS CLUB welcomes any amateur who I
has been o n t he air fo r 40 years . Send your QSL card ; I
to WOCVU, Chas. W. Boege!, J r., 1500 Center Point
Road , N.E., Cedar Rap ids, Iowa. I
WANTED: Gud Collins 62·S1. m anual , cables. Sell :

n· M p·1 Pwr Su p ply; 2 spa re pwr Xst rs-$75.00. K2HNB,
117. 57 Meeting Lane, H icksville, N.Y. 11801.

CI 21 MINT CONOX: All wit h m anuals- DX·6Q $55: HGIO
Del. VFO $25; HQ-110 with lOOkc cal ib. $100; all fo r $1 65;

want GE FM gear, WA4ZYU, R. Beatie, 1904 114th
each Ave,. Tampa, Fla. 33612.
Ohio fOR SALE OR TRADE: 500c Globe King Xm t r $250.00.

I complete m u lti Elmac AF68 Rig $200.00. K4JBP,
used R. E. 'rure. Madiso n, Ala . 357 58.
OTS. f OR SALE OR TRADE: SX·1 22 for SX·146. A lso GR-64
• rcvr. GD·125 Q mult . and T·6O. Jo hn Rog us, WAIJKR•
tl cn . 58 Fremont Street , Meri den, Conn . 0 64 50.
P.P. FOR SALE: KWM·2 w it h AC power supply, & 3 ext ra
633, 10 meter crystals, almost like new-$ 750.oo. Collins

PM·2 po rt able power su pply to r KWM·2-$110 .00.
ne w Co llins 30L·I linea r ampl i fier, absolute ly like new, no

Jose m ore than 20 hours use-$395.00. Ha llicrafters T O
keye r w ithout paddle, very good condition - $45.00.

VFO CDR·TR-44 Rotor w ith Control box and Ca ble. good

F.W. co ndit ion a nd boxed fo r shipping $45.00. 66 ft . (7
sect ion) Rohn #25 tow er which m ust be t aken d own
a nd m oved away so I can sell t he house-make an

.F.O_ of fer for tow er, house. o r combinat ion. House will be
tage vacated abou t July I. K411 F, P.O. B"" 205. Winte r
13'5. Haven, Flo r id a 33880.
420

NC300 w /cat. sp kr ., 6 & 2 Convtr. $250 .00. Vik i ng 1/
w / VFO 5100.00. HE4 5A 580.00. AR T 13 m ake offer .

ike K5Z UV. 9 11 S. Liberty. Okmulgee, Okla. 74447.
e, 6

ZENITH T ra nsocean ic portable model H·500 .AI recv r..
• 117N AC-OC a nd porta ble 5XC ext . condo Best o f fer ,10.

all re plies answered . W2ASI. 15 Kensingto n Ova l. Is le
$30. of Sans Souci, Danenport Neck , New Roc helle. N .Y.
$75. 1080 5.
085.

OX60/HG· I O: Johnson 6n2 $79 .00.: Am plid yne 6N2
SWR $1 25.00.: PM R6A R, 160·10 $3 5.00.: 75A4 w /noise
ud a blanker $395.00.: HA-6 $9 5.00.: list s tamp. Sp it z,

1420 S. Rand olph, A rl ington, Va . 22204.
nds. FOR SALE: Plate t ransformer 4000 / 5000 v. sec. I
l ies, am p. for bridge rectifier- W4GD, 3087 Ca rn es Ave.,

Memphis, Tenn. 38 11 1.

a n- VARIACS FOR SALE: 2•. 9A @ 220 V. Use o n 11 5V,
N.J . $ 15 each . Hall ic ra ft ers SP44 Panora m ic Recv r, ex.

4 el ceuent . 535.00., Heath 0-7 scope, $1 5, CMI capacitor

Dr ., testor $1 5. W2FZE, 1269 Chestnut St reet , Roselle, N .J.
07203.

$10;
SELL: Apache $90; Mohawk $ 105, Hallicrafters SX·4 2
with R·42 spk r. $ 125 .: 0 -10 4 M ike and stand $ 12.;

$40; all good condition. KOOTO, 250 7 M ad . Ave., Norfol k,
Mo. Nebraska 6870 1.

NCX·5 Mk-II w / H .8. AC PS. 10 M Xtats $375, pace-
-cw . m aker $9 5. S P·600 JX·21 $1 50 . WA50 NR, 12 5 Hill .
ose- v iew, San Anton io. Texas 79209.
4 .

WANTED: Telet ype Model 28 KS R. State price and
with cond i t ion. Have tor sa le: RQ·1 721UX 2 speed tee-
612 simi le recorder and CV·l72A/U fax conv erte r. H. V.

377· Smith. W2lFL. 1757 Seaman Drive, Merrick, L I. , N.Y.
11566.

con . WANTED: 8 & W 515B series SSB gen for spa re parts;
a lif. especially need a udio st rip d ormers . LCOR S .R.

Peake. W5PEO. VA-196, FPO San Fran., 96601.

os. SALE OF TRADE: M ake a reasonable of fe r . 2 each
e a NEW 4X1 50G t ubes. 5 each NEW 100th tubes. 1 each

962· NEW 250t h tube. A. Em era ld, 8956 Sw allow Ave.•
Fou nta in Va lley, Calif. 92708.

en; FOR SALE: Vik i ng Navigator, Lyseo 6005 Xmt r .. Hat-
ers. licra fters HT-18, Swan 175 Xcvr, BC-348-J W/AC. A I
sta . m int cond ition . M ake offers. WA NT 75A4 Vernie
nell , Knob. P. Ball inger, 1331 Concord Ave., N .E., M assif

lon, Ohio 44646.

See page 110 for New Read er Se rv ic
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FOR SALE: Hallicrafters SR·42A Xcv r: $110 .00 w /m
looki ng fo r SB-110. Swa n 250, s idewinder or ot h
mtr SSB gear. All inqui r ies answered. WA9QZE
Wa rd. 402 Red Wing Ln ., Barrington. Illinois 600

6N2 XMTR & AC pw r, $75. Eico 730 modulator
BC-221 & AC pwr $50. DX·I00 w it h Rtt y FSK
W9TKR. 505 So. Elmwood, Waukegan, Ill ino is 60

WANTED: Johnson Vik ing KW matchbox with
m eier i n exce llent condit ion. W5CJ , 1911 Berm
Street, Shreveport, l ao 71105.

AM /CW Xmtr: Globe Cha mp 3 50. 250a ·Am, 275w
Good cond it ion. $75. Ca n sh ip. Going mobile. R
c rans, WIEAD, 8 Windso r, A rl ington, M ass . 0217

COLLINS 7553 Rcvr., $4 25. Collins 3253 xm t r
516 f ·2 su pp ly, $ 57 5. WA80NP, AI Schnorreberg.
Jenning Ave., Salem. Ohio 44460. Phone: (216)
751 8.

SELL: SX·99 $60; QF·1 Q-mltp l r & Preslct r
Vik ing II & VFO $60; DSB 100 & VfQ $55; Sixe r
KOWTS, J . Sc h rimsher, 7004 N .W. Hwy, K.C.
641 52.

NCX·200 Transceiver, 110/ 220N power supply, m
uals. $325. Bill , WA2FFZ. 186 West Ave.• Pitman,

FOR SALE: ce- roov. 75M (# 4566) , GS8·101,
quad, 88 Fr C.U. towe r, J. Wa lker, 328 Ca rpio
Diamond Bar, Calif. 9 1766.

FOR SALE OR CHEAP: Excess ham gear of all ki
Towe rs. xmtrs, rcv rs, t ra ns fo rm ers, power supp
m agazines. W2DE. Tel . 212 N E 9·3982.

fOR SALE: Clegg 99'er $85.00; National 6N2
$3 5.00 . Sgt. A . R. No rtham , WA 6T KB, 347th T.
Box 333 1, APQ San Francisco 96328.

TRIANGULAR TOWER 20' - $20. 5OOW·813·V
Xmtr-7' relay ra ck . P.P. 8 11 MOO. Hi & Lo vol
P.S. com plete un it , o r se para te Un. Am pt. G.G. 8
$35.00. M is. 'rubes-xtrs. Pa rts. Sets. Mag azines. W
Pho ne (N .Y.) (212) NE 9 -3982 or SASE only.

COAX RELAYS. 115 VAC similar Dow -Key <two)
$4. KRDTS, 25884 Hig hland Rd., Ric hm o nd Hts.,
44143.

WANTED: Old Halli crafters rece iver, made in 1936
model SX·9 (not SX-99) . Jy Wil fong , Rt. 1. Box 334,
Newton, N.C. 28658.

LINEAR AMP- Sh rew·l 00, 110 VAC PIS. Like
S80 . postpaid. M ike Gauth ier, K61CS, 10425 San
Ave., So uth Gate, Ca . 90280.

304th. (f iv e) each $20; 416B (three) each $4; un
surplus. Also have 832,332A.2J 49, 845 writ e. K8
25884 Highland Rd.• Richm ond Hts., Ohio 44143

COLLEGE EXPENSE: M ust sell, com plete sta
HT.37. A·l shape $200; S8 E·34, Like new, $285
M any other i tems; cheap. L. Ki rschemann, Box
Reg ent . N. Oak. 58650.

FOR SALE OR TRAOE: Kn tght TR·I06. 6m XCVR:
V.1 07VFO: B &W 423 filter, excellent condition. Best
o Her o r will t rade fo r HW·12A. WA3 KLK, 22 E
chanted H ills Rd ., Apt. 202, Owings Mills, M d. 21

fOR SALE: D rake 2NT excellent condition, $80 N
$25. R. Bacher, 209 Mendell Place, New Ca stle,
19 720 . Te l. : 302·328·5085.

HY·GAIN DB-24A and DB-10-15A antennas. 6 m
old, xln t condo in operation, will not ship. M ak
reasonable offer. A . Emerald, K6E rV, Ph.: 71 4­
5940 .

CLEGG ZEUS- GN 2 Xmtr. Int ercepto r- Rec. M int
dition-$475. 1103 W. Glenoaks Blvd., Glenoaks. C
9 1202.

FOR SALE CHEAP: A few bra nd new H allic raft
CB20 a nd CB21 transistorized CB t renscefv
Wa nt ed 58200, 58620. Also inexpensive 2 meter
tion a nd KW antenna tuner . W5QNQ, 2025 O'Don
Las Cruces. N.M. 88001.
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SELL: Assorted 4- pane l meters as H ickok. Sim pson
etc. Volt. Milliamps.• $ 5.00 each. Several Bliley 10
Mc. xta ts FT243 cases, unused $1.50. Samkosky,
20 1 Eastern Parkw ay. Brooklyn, N.Y. 11 238.
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WANTED: CMA Wide range converter by Ameco. have
cash or trade; Have BC.4 53 converted for 40 meters.
in black wrinkle cabinet with power supply, $25. C. C.
Coggins. 712 5 Hunters Branch Dr ive. Atlanta. Geo rg ia
30328.

FOR SALE: M int Drake T-4X-$290, or trade for
SBE·34. W I BZT. 5 l o ngf ellow Rd .• Sudbury. Mas~ .

01776.

FOR SALE: Eldico SSB·l()().F. $225. SSB.l000·F. new
spa re 4CX·300·s, $250. James W. Craig. 29 Sherbu rne
Ave.• Portsmout h, N.H . 03801.

QUAD SALE: Boom·less·quad·1O·15·20 meters. all
metal electricall y sepa rated sp readers. Built to take
the rugged weather and hig h winds. Never has been
p ut up. Bra nd new, fi rst co m e, first serve! for $50.00.
F.O.B. K4JCK. Farmer Stat ion. A shboro. N.C. 27203.

LAMKIN 205-A F.M. Mod Monito r. Quad scale. 25· 500
m c w I book like new. $200., BC 221 Feq. M eter
w / book $35. WJ Davis. 4434 Josie Ave.• Lakewood.
Calif. 90 713.

CANADIANS: Expert amateur eq uip m en t repa irs by
Gov't l icensed radio technician and amateur (VE6TW).
Bob Fransen. Box 197. Sherwood Park. Albe rt a.

N EED: 500 cycle 75A·4 filter, Bendix SOV. 50 cycle
synch ros (2 VB - dia.) Sell : Nat ional Selectoject; Heath
Q. Mult. HY-69 tubes (807's) W2QFR, 25 Cameron
Place. New Rochett, N .Y. 10804.

RTTY GEAR WANT ED: Mod 28 KSR. M od 14 Repf••
and 14 T.O. cash if reasonably priced. K. Schwteke r,
K4KQR, 1124 Opelika Road. Auburn. A la . 36830.

WANT ED: Will pay $ 1. a piece for old QST binders.
Brother Geraid Malseed. Calvert Hall College. Towson.
Md. 2 1204 .

VHFERS in Ma ryl and. D.C.• o r Vi rg i n ia . M STN meets
Sundays on 50 .4 Me/ s at 8 P.M. Join us. Tnx.
WA3 EOP·MSTN Net manager.

MAGAZIN ES FOR SALE: QST. CQ, Poptronics from
19 54. M isc. be fo re 19 54 . 73 also . Fred Hopengarten.
WI NJL. 68 Avalon Rd .• Newton. Mass. 244·3969.

WAN TED: Used Lampkin 205A modulation meter .
Cletus G. Reinsel, W3WUA. Box 25, Bigler. Pa . 1682 5.

FOR SALE: 19 - Relay Racks and cabinets various
sizes. p ick-up. on ly. contact: R. Moore. P.O. Box
3 178. Newport. Del. 19804.

OLD OLD TI MERS CLU B extend membersh ip a pplica­
tion to any amateur licensed for 40 yea rs . Send you r
QSl ca rd to Chas. W. Bcegel, Jr. , WOCVU. 1500
Center Point Road. N.E.• Cedar Rapids, Iow a.

FOR SALE: Entire Si x meter Rig . Complete p ackag e
o nly. Send SASE fo r information. K2 L.AY, J im O'Sut ­
nven, 30 Dou bleday Street. Binghamton. N .Y. 1390 1.
607·772·0 574.

LET'S TRADE: I have one 4·1000A tube to trade fo r a
Heathkit HO·13 Hamscaner or one 4·4 00A for t he
RME DB·23 Preselector. Contact Everett Bollin.
WA3DVO. 2029 E. La nvale Street . Baltimore 13,
M ary land 21213.

LET'S TRADE: I have one A.C. power transformer
rated at 2.500V CT and 9000 with PR I. v oltage
ra nging f rom 220 to 19 8 vo lt s wi ll trade for either
the Johnson Ranger I or Ranger II transmitter. ccn.
tact Everett Bo llin. WA3DVO, 2029 East Lanvale
St re et, Balt imore . Maryland.

75A-4, SN4654. 3 and 1.5 fi lters, unaltered, $375.
WORQY, 4000 West 28. Topeka. Kan. 666 14.

WANTED TO BUY: Two wo.n tubes with good f i l a·
ments. George D. Snell , 1289 Glen Eyrie Ave.• San
Jose. Calif. 951 2 5.

CANADIANS: Fo r sa le Heathkit SB 400-$350.00 : NC
303 with matched speaker and 2 m eter converter­
$350 .00. All i n excellent condit ion. Clayton Dean.
VE3AUC. R.R. #1 . N iagara-en-the-lake.

WANT ED : Old ba ttery ra dios. books. magazines. call.
handbooks. cata logs. etc. f or amateur m useum. Erv
jRasm ussen. 164 Lowell. Red wood City, Cal. 94062.

FOR SALE: Wheatstone 15/32 - oiled perforator t ape.
IP .L Lem on. W6DOU. 3 154 Stony Point Rd .• Sant a
'Rosa Cali f 9540 1,. • • •

IWANTED: Used 0' Inoperative Ga laxy, Swan. or
Heat h SSB equipment. Will consider others. Sell TR4

450. K5TGH. 2817 Lakewood o-, Garland, Texas .
50 40.

FOLlECTOR of obso let e radio & wireless tubes,
eeds all k inds recng & t rans made pr ior t o 1923
eed not be worki ng. W9 LGH. 610 Monroe Ave., Riv er
c rest. III. 60305.

INEAR AM P- Sh rew - l 00. 120 VAC PIS. like new-
rs 80. postpaid. M ike Gauthier, 10425 San Jose Av e.,

ou t h Gate, Cali f . 90280 .

EL L: Heath Ap ache with 58·10 SSB adapter $1 50.
X·lOlA $1 50 . Over 250 countries worked with t h is
B gear. K9WEH . 3 12·256·2685.

ELL: Turner 4 54C microp hone $13. Drake TV·l000LP
ilter $1 1. Brand new. instructions, ca rtons. W82ZQE.
1 Eaton, Syosset, N.Y. 1179 1 (516-93 1·29 66) .

WAN·500C (late). 117XC. VX2. all exclnt condx-
545. Heath patch. $1 5., Waters Compreamp-$1 5.
yga in 18AVQ-$35. K4T RJ. 2500 Hammo nds D rive,
pelika , Ala . . .. J

5A4 w /$1 75. Collins No ise B lanke r, $395: Heath
X·60 w / HG· I 0 VFO (80·2) $ 55: l ist : W4 A PI. 1420 S.
andolph Street. A rl ington. Virgin ia 22204.
AMERA: Kodak Ret ina 3C w / ex p . meter lens f2 Sell
5 or sw ap wit h SW. Ham rcv r. M. Bae, Box 9.

tngston, N .J. 08528.

NTIQUE SPEAKER t o go with RCA Radtota 17. M ust
working . R. Mendelson. W20KO, 27 Somerset PI..

u r ray Hill. N .J. 0 797 1.
p NSTANT VOLTAGE T RANSFORMERS. va rta cs,
ate transformers, w ri te you r needs. S.A.S.E. Dale
Lee. W3J RM. 1228 Sh erbou rne Drive, Bethelem, Pa .
018.
R SALE: 500 watt Tho ra rson transformers, c hokes.
6s 813s meters reasonable W21lR. 33 Grove Ave.•
od bridge. N .J. 0709 5.

R SALE: Collins 75·A l with Cr ystal ca librator and
anual m int condi tion. $130. C.O.D. or w rite to

4ZZG. Rafae l M . Estevez, P.O. Box 2442, Hialeah.
. 33012.

LlOW GALAXY OWN ERS- M odi fy you r Galaxy 3. 5.
Mark 2 t o the 500 watt level o f t he Ma rk 3 and the
W GT·550. SASE for deta ils . Le n Ma lo ne, 4305
ndsor D rive. Garland. Te xas 75040.
NTED: D rake T4 X/R4A. 75S3. 220 volt 3 KVA

rtac. Se ll new 81 3's $8 ea ch. wit h sockets. Rev.
t ner , 8 14 4th St . So ut h. Vi rg in ia, Minn. 55792.
LL: W 7H FF estat e, 1031 Log an, Helena, Mont .
·221- $45: BC 3 12M Rec .- $30; La fa yette Rec.
350- $6: WRl SB175 xmitter & PSA63 Power sup -
- $60. L Mc Kind ree, 1029 Chot eau St reet, Helena.
nt. 59 601.
W 5100 ·B transmitter for sale-Best offer. excel-
t condi t ion. Paul loegel, 265 Essex Rd ., No.
gstown, R.I . 02852.

SALE: NCX·3 with NCX·A, keyer. a nd ext ras .
O. M ike Carrol, 1836 S. Woodhaven Dr.• Baton
ge, l a o 7081 5.

SALE: Be 4 53 "Q.Ser", mtd on 5 11. x 19 RR pa nel
AC PS. $20 . 522 Xm itter & Recvr. m od ified. with

s upplies. $25. Heath AAI dist ortion Anal . $20.
FZE, 1269 Chestn ut Street. Roselle. N.J. 0 7203.
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FOR SALE: Mobile fort y meter CW t ransm itter con;
p lete $30, Eddystone slide ru le d ial No. 89 3 new, $1
- W6B LZ, 528 Co lima St reet , La Jolla. Ca li f .

FOR SALE: Clegg 9ger, $65, Kn ight VI07. $2·;;0:....•-;;K:::n7:;g:;:~
C577, $1 5, Webster Ba nd Spanner, $20 . Dav id .
Reese, M.D. 747 Mad ison Aven ue. Charl ottesvi l il
Vo. 22903.

STANDARD SI GNAL GENERATOR, General Rad l
80 5·C exc. cond., 100 % re-tubed. man ua l. M ake of fe'
Roy Co ne, W9YLU. 673 1 N. Herm itage. Ch icago, II
60626. 1
WANTED: Any set of coil s for Nat ional FB ·7A r.
celve r . also t u be socket ad apto rs , UX·199 ba se l
WD·II base. For sale: Antique Horn spea kers a
Headphones. Joe Horvath- 522 Th ird St reet. S

GIVE AWAY 500 good sem icond ucto rs to loca l you ng
sters who s how need . Call 399·1980 after 6 P.M . Ra;
Meg lrta n. K4DHC. Deerfield Beach, Fla .

Rafael. Calif. 9490 1.
1000MHz. make an FOR SALE: Lam pkin 10 5B f req uency mete r. like n

Ireland , Pleasant condi t ion, i nstruc t ions included . l. F. Wertz. R. ::
BOll 340. Fleetwood. Pa. 19 522.

• .76. .34. Narrow HEATH H P13W DC power sup ply: S45.oo o r b
5. Richa rd Beat ie. offer. D. Knowles, 7742 Karen. Gurnee. Il l. 60031

Fl a. 33612.
FOR SALE Tri ·Ex T-652 c ran k-up t ower . li ke n

dx. 32 VI -S85.00. $18 5. W6TCQ, Torrance. Calif . Phone: 3 75·0106.
kyli ne Drive. Tinley

FOR SALE: Meters. v olts. M.A_ 8 13 tubes. 75 w84.
portable xmitte r, g ri d d ip meters. what you ne

N 4745. ,5 & 3.1 kc . S. Casey. 33 Grove Ave., Woodbr idge, N .J . 0709 5
MBox - $70. S. J .

EICD Space Ranger Recv . New S50. H eat h 10• Elmwood Pa rk. III .
scope $50. EICO 31 5 &. 378 signal generato rs $3

50A both fo r $175.
$35. A ll mint . Char les Evola , 14236 Lenore, Detr
M ic higan 48239. Phone 532·775 6.

Highland Pa rk. III.
SELL OR TRADE: 285 iss ues of CQ magaz ine f
1945 t hru c urrent issues. includes 15 CQ b ind

ult imeter 114·501. Will not sell se para te copies. W2ELW. W ill iam
d ition. New II nc. Fi restone. CD ::t 4 , Stokes Road , Medford, N.J . 08
M.a . Shipped Pre-

WANTED: Co ll i ns S l ine and KW2 fo r best rea sonth, Ca rl sbad. N .M.
cash price. State condit ion SIN f i rst letter. J_ Ly
4741 Belwood Green, Arbut us, Md . 2 1227.

cv r . RF ga in & B FO
FOR SALE: EICO 753 CW t ra nsm itter. Ve ry goodW2CVW. 13 Robert
dtt ron. Marl ington H ig h Sc hool. ARC, 10450 Me
Road. All iance. Ohio 4460 1.

851. old 866. 872 c.z , l00V. C.E. GOOL. H .Q. 170, all in good cond i

15t h St reet , Tempe. Going m obile . N. V. Schneider. 6800 Sunnyb
La ne. Atl ant a. Geo rg ia 30328

r for Heat h DX·l00 TRAD E: BC22 1 with calibration book for Swan

ath RX·I rec eiver, or have 4-250 's; socket & d ormer fo r 4·1000; x

Cottontail , Wich it a, o f all kinds. Les Basham, Cave Junction, a re . 97

BOSTON VHF RTTY- Act iv it y- 51.192 MHZ-A

adiola III. A lso o ld
AM -Ho riz Pola rized-35 Act ive stations-Jo in
Fun! More info for you r S.A.S.E.- WAI D PX, Ray

17 Mont e Vi sta Dr., 6 Herbert Road . Arlington. Massachusetts 0217
AM ECO GEN ERAL CODE & THEORY COURSE

photostat for con- etudes: Advanced code course (8 1J2.18wp m). am
eath 2er u nc hecked t heory cou rse (275 pgs.) and AMECO license
9 Harrison St reet . (FCC t ype questions). Used all for $5. Erik St i

76 Woodridg e Ave.• Cheek towaga. N .Y. 14225.
wer sup ply. Sa le or COLLINS 7 5$3 rcv r, $425. Coll ins 32S3 xmtr
lver. W B4ESE. Box 516F-2 sup ply. $57 5. WA80 NP. AI Sc hno r renberg

Je nn ings Av e .• Salem. Ohio. 44460. Phone: (2 16)
near. State condo & 7 518.
Berkeley Hts., N.J . FOR SALE: SX·146 rcvr wi t h 500 c ps. 2. 1kc. and

f ilters. l 00kc cal. f ine condx. $1 59 .00. Globe Chi
condensers 500 pf S20 .OO.. bith SI75.oo. W5LN L. 5104 Meadow
uotation to K5VYY. Greenv ille, Te xas 75401.
s 761 33. RlTY EQUIPM ENT WANTED: Will buy or swap.

enerato r IG·52. $ 50 : do you have /need? R. Hend r ickson, WB2APX.
David M insk. 24 Columbine. W ildwood . N .J . 08260.

55. FOR SALE: HT·4 6 175W xm t r, never used.
ge. M ode l number Hail icraft ers S·76 rcvr. alig ned & FB $50 . G. P
i rch St reet . Denver. W2EHT•. 578 Lake Sho re Drive. Parsippany

07054.
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WANTED: Warri o r or equtv. kw Ii
p ri ce. Dickinson. 32 Debbie PI.,
0 7922.
H ELP! Need some VHF by-pass
and or .00 1 m fo . Send p r ice and q
3728 Wi lkie Way. Fort Worth. Texe
FOR SALE: Heath TV alignment g
signal tracer IT-12. $1 5. K I ZLL.
Raylon Road. Ha nover. N .H. 037

WANTED: A Heathkit S.W.R. Bri d
AM -2. For under $5.00. 1201 So. B
Colo. 80222. WNOWPS.

WANTED: D rake DC·4 12-VDC po
Trade: Hallic rafters SX·I10 rece
2 11. Lewisbu rg . Tenn. 3 709 1.

FOR SALE: Globepacer portable r
added AM FM SW LW. Make offe r.
Ci rc le. So. Ambo y. N .J. 08879 .
.paid.sPs/P·SPreeft h

12 V Car Radios $ 15. Will su pply
vers ion to 80M Ham Band . A lso H
$2 5. A. E. Bodo . WA9YOZ. 425
Gary. Ind ia na 46408.

WANTED: Two WD-ll t ubes for R
rad io m agazines. A. J. Brewer. 49
Kno xville, Ten n. 379 14.

SELL CV·253 / ARL t u ning unit 38·
offe r. no t rades p lease; Robert
Valley. N .Y. 12569.

WANTED: H igh voltage t ransforme
t rasm itte r, also cabinet for He
La r ry Waggo ne r, WAOQP.M. 7611
Kan . 672 12.

ANTIQUE- RCA Rad iola 17 wa nted . st ate p rice and
co nd x. R. Mendelso n. 27 Som erset Place. Mur ray Hill ,
N .J . 07971.

WANT- Keyboard Ba se for 28 KSR. Will pay cash.
Also need com p lete 28 KSR or ASR. W4AIS, 7 Artillery
Road . Taylors. S.C. 29687.

WANTED: 204A, 849, 2120 , 833,
tubes for collect ion. W7J I, 235 E.
Arizona 8528 1.

FOR SALE: DX I 00S and RM E 43
Pick u p only. K9 KRW. Box 436.
60035. Call 31 2·432·7243 after 7.

SELL: New Jo hnson S. Auto M
Weston M ult imeter Vy good con
small socket set . All fo r $30 .00.
paid . A. R. Bergeron. 616 N. 11
88220.

DX-l000 wi th manual. Good cond x. Must sell now­
$35. Want p rog ress line FM Gear. WA4ZYU. Richa rd
Beatie, 1904 114 Ave.• Tampa, Fla . 33612.

FOR SALE: NCX5MK2. XCV-27 calib rato r. mint condx.•
Lo hrs. B. Estrem, W4YYK. BX88 Cropweel. A la. 3 5054.

SELL OR TRADE: Collins R·388- $375.00 . Want 75A4
R4B or Ra nge r I I. J . Sha nk, 21 Ter race Lane, Ell za .
beth t ow n, Pa. 17022.

H EATH: HW· 16 xcvr plus spkr, 5 d ais, key $1 00.
Genera l cove rage GR-54 $60.• GR·64 $2 5. or ail for
$175. Will ship collec t . E. Strir ra tt, 76 Wood r idge
Ave., Ch eektowaga, N .Y. 14225.

MOTOROLA T43GGV. on 146.94
band. 12V. all accessories. $12
WA4ZYU . 1904 114 Ave., Tamp a.

COL LIN S 75Al - $95.00 - m int can
Bot h $1 60. Jim Dem et ral. 16530 S
Pa rk . III. 604 77. Phone 3 12·53 2-47

FOR SALE : Col li ns 75A4. m in t , S I
fi lte rs - $400. Johnso n 250-23·3
Chmell . W N9VYl, 2943 N . 73 Ave.
6063 5.



KANSAS CITY area, m oving, seltlng-c ut . Sa·series,
HA·14, Comdel, M ag neco rder, SP-400·SX, many ot he r
it ems. W9ECV /O. Lawrence, Kansas. 913-843-6057.

GENERA L COVERAGE HALLICRAFTERS- S est SXl 22
-Xtal calibrat or-speaker mint condx $179. K4JK,
804 Broadview Or .• Huntsville, Ala . 35810.

SALE: Hy Gai n 6 m eter 6 element beam w it h AR22_
rotor w ire-$39.95. Good condi t ion. Geffner, 48 Park
Ave., East M er r ick, N .Y. 11566.

FOR SALE: 6-Mte r, Tho r VI. make offer. I will pay
ship ping. Stan McAllister, 2709 Kay Street, Ceres,
California 95307 .

M ETER Back Widow Transceiver wit h 110 Vo lt power
upply $ 110. W6GOU, Scott H a rtm a n, P.O. Box 3192,
eve rly Hills, Cal if. 902 12.

MAINE HAMS! The Portland am at eu r wireless assn.
meets every Tuesday at 7:30. EOST, 227 Spr ing
Street. Po rt land, M aine.
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FOR SALE: Nat ional N C·125 receiver .5 to 32 Mhz.
Very good condition. $55.00. S. N. Silbert , 2066 Cres ­
ton Ave., Bronx, N.Y . 10453.

FOR SALE: KWS·l. All new tubes. all Coll ins m odifi­
cations. $6.9 5. Can ship. WA8HNM, L Beyer, 10 W.
35, Holland , M ich . 49423.

TRADE OR SELL: Hallicrafters 6 and 2 mtrs trans­
ceiver. built in power su pply. Good condit ion. Model
SR·34AC. Henry Wroblewsk i , 3747 S. H arvey Ave.,
Berw yn. III. 60402.

FOR SALE: Hammurla nd HQ wit h clock and manual.
Super B. condition. $11 0. Richard U rban , 909 Breeze­
wick Rd ., Tow so n, Md . 21204

H .B. 8 13 G.G. linear with self conta ined power sup­
p ly. Trade for? Bill Clearfield , WAOIMY, 2594 So.
Co lo . Btvd., Denver, Colo.

EDR Rotator and control box. T RW. Series 4A8, Exc.
condx. $20 . W2ASI. 15 Kensington Oval, New Ro­
chelle. N .Y. 1080 5.

SELL: Xmit va riab les Ca rd well XG, 1l0 KS. GE 19 5,
H am m . H F B D l 00E, Internationa l FCV·2 Conv.
BC34 8 / 50 MC, make offer. E. M. Ho lli s, Rt. 2, Pal·
metre. Fla . 33 561.

FOR SALE: SX·71 and DX-3 5 with VFO. M ake offer.
W8RWM, 31 09 Norwood o-, Fl int, M ic h. 48503 .

SWAP ONLY: One 20 Amp., 100 volt Va r iac for Heath
Dumm y l oad, Verti cal An tenna . Or? D. C. Pugh,
WA 6HYB, 624 First Ave., Chula V ista, Calif . 920 10.
FOR SALE: ART-13-tv i'd w /cables, pw r supplies.
28v. DC at 12A. 4ooV. reg. at 6A; 1250V at .75A­
$11 5 FOB, Bud . K2GFl, 226 Edgemont Dr ., Sy racuse,
N .Y. 13214 (3 15) 44 6·7 54 2.

WANTED: Late model Collins 51S-1 General Coverage
Receiver - Stat e Serial No., condition & price. Charles
Simmons, 5024-A Idaho Ave.. Pla ttsburgh, N .Y.
12903.

FOR SALE: Pla ns and specs forty foot cra nk-up
tower. Sen d $2.00 to 1007 Jan Lee St reet, Burk­
bu rn ett, Tex. 763 54.

HALLICRAFTERS SR42A 2 M: $175.00 . Clegg 22­
5200 .00 you pay ship ping. Both with manual. 2 Mo.
old. l. Brower, 9040 Cherry Ave., Morton Grov e, III.
60053.

HOME BREW LI N EAR: 1500 watts P_E.P. B ud cabi­
nets. each stage metered. No TV; 10 to 80 m trs. No
shipping. Will swap for 6 o r 2 Xcvr, p ick up o nly
$1 50 .00. WB8 SSM, Even ing, 516·PR 5·3775.

FOR SAL E: like new Factory wired Valien t II $175.­
T. G. Sou kup, WAIAWX, Bob H ill Road, Ridg ef ield ,
Conn.

FOR SALE OR TRADE: Tw o heavy d uty Prodelin 6 ft .
aluminum Disc. Reflecto rs . Make me a n offe r. Jack
Holt, l uka, Ill inois 62849. Phone: 618·534·6197.

SWAP: Vacuum Variable, UCS 250, Good condx f or 1
copy Janua ry 196 1 73 Magazine, write WA 6HYB, 624
First Avenue, Chula Vista, Calif. 920 10.

SELL: New 4CXl000 and socket. Vacuum Var. Cap;
two Simpson 3" panel meters; h uge plate trans­
form er. Package $1 25.00. WATHG. 62 79 Stow Cyn.,
Goleta, Cali f . 93017.

RANGER I $80 , 6N2 xmtr, S80., Gonset Super 6
converter $1 5., 80 M mobile xmtr $25., 40M ARC-S
xmtr $10 ., 40 Mc . Tapet one converte r, $25. M arty
Feeney , KI0YB, 38 Howard St reet , Portland , M aine
04 10 1.

ANTED: Scope, t riggered sweep, Tektron ix o r s imi .
ar, in working condition with manual. F. Hoge, 504
o. Pinehurst Ave., Sa lisbury, Md . 2180 1.

ANTED: Coll ins 310B, 32V3, 75A3, 7 5A4. Please g ive
u ll details and price Don M iller POBox 1007• , • • ,
arrison burg, Virg in ia. 2280 1.

C300 w / cal , spkr, 6 & 2 mtr convtr $250 .00. Vik ing
w /VFO best offe r. ART·13 make of fer . Johnson low

ass Filter (250·20) $1 2. K5ZUV. 911 S. liberty,
kmulgee, Okla. 74447.

ANT ED: 1 Gonset M odel 3349 AC power su pply for
-76 Transce iver. Ind icate cond ition w hen stating
r ice. W3PVZ. 300 Th i rd Avenue, Bu rn ham , Pa .
7009.

ANT ED : link 1905·6 FM book or d iagram. W7PVF,
640 S. 133, Seattle, 9 8168.

OR SALE: Hallic rafters SR·16O t ran sceiver"",,1 50w.
EP l00w. (80-40·20 meters). Also 500' of RG·59 /U
nused foam coax. WB6KIL.. 6 17 Purdue , Cla rem ont,
a l i f. 9 17 11.

AM TRANSFORMERS REWOUND. Using Hi t empera.
re wire and insulation. Jess Price, W4CU . 411
unby Ave., Orlando, Fla. 32801.

ANT ED : West ing house periguard detection system.
i ll swap 28 A.S.R. telet ype or p ay cash. J . Thom sen,
9 YVP, 8280 S. Tennessee, Claredon H ills, Il linois
514.

ANT ED: Gud transceiver , rea sonable. A lso a cces-
ries and like new receiver. WA4LXX, F. E. Cob le.
1 Co ll ier Ave. , Nashv ille, Tenn. 37211.
& W 5100 and 51SB, Heath Tow er, HE4 5B Lafay.
teo Write WA5CMC, 2309 Bull i ngton , W ich it a Falls,
x. 76301.

LE OR T RADE: 6M Xcvr, Knight T R106 and VI07
o with base. New. Complete $80 . S. Cohen, K4ACJ,
24 M ich igan Ave., M iami Beach, Fla.

AP 2 new ampere 6156 for 2 good 4CX300A need
rmer for OS8B scope. Sell Dew-Key switch DKC·
M·l W3RSC, Russell W. Moore, 316 North Wales,

D., North Wales, Pa. 19454.

ENTEO: Wale", Q.mull;pUe, fo, 75S·1, ColU ns 399 ·C
O. Also 70K-2 PTO in any condition. M ike Ludkie-
Z , 143 Ric hmo nd Road , lud low, Mass. 01056.

LL: Box tubes, 2 new 813, 2 new 811 , 2 used 81 2,
sed 2RA3 . Make offer or swap. E. M . Holli s, Rt. 2,

ead Is., Palmetto, Fla . 33561.
LL: 3 el full s ize 20 mtr beam-$35. 10 sets QST
to ' 60-$25. WIBKG, M. A. George, 3 5 Ridgew ood ,

t sf ield. M ass. 01 201.
4GSC: Pse QSL th is special ev ent station of Oc-
er 1968 v ia W4DQD. SASE is not required. L E.
ce, P.O. Box 2067, Ga. Southern College, States-
eo, Ga . 30459 .

ATH HX·l1, 5O-w C.W., Xmtr , w /4 novice dais; for
e: $25.00. Facto ry checked-in good cond it ion. R.
nada , WB4CVC, lincoln Memoria l Univ. , Harre.

e. Tenn.
ED: Operating manual, for R.M.E., 70 also any dia-
ms with voltage points, etc. Jeff Nelson, K7RZZ,
4 N. E. 3rd Street, Vancouver, Wa sh. 98664.

Ii"" SALE: Crysta ls for KWM·2, etc. for 28.000·
~_OO; 28.700-28.900; 3 .300·3.500; 4.4004.600; also
5 crystal. 1/2 price $2.50 ea ch. WAOCPX- Ed
y , Rt. 1, B urke, S.D. 57523.
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FOR SALE: KWM·2 w / PM·2 pw r supply and 0 ·104. no
stand. Good condx. Make offer . Ong. Shipp ing boxes.
T. Woods, Box 1092. Kod iak. Ark. 99615.

FOR SALE: SR.I60. A .C. & O.C.. $250. 75S3·C. $59 5.
F455J·08. $45. 75S3. $375. 2K·2. spare 3·400·Z. $575.
linear (4.1000). Heath KS·l. $200. Ja m es W. Craig,
W I FBG. 29 Sherburne Aven ue, Po rtsm o uth , N.H.
03801. I
COAX CABLE: Amphenol RG·17/U , Per 100 f t . coil
$2000 G W R' hi R N 2 B 149 S I V• • • ,e re. o. , ox • a em, a
24 153.

HALLICRAFTERS S·120 general coverage receiver
w ith manual, excellent condx. $4 5.00. Ric hard Bea t ie
WA4ZYU. 190' 114th Ave., Tam pa , Fla . 33612.

WANTEO: Heath Ap ache t ra nsm itt er, FOR SALE
Heat h HR.I 0. exce llen t condition, $ 50.00. Tim Tulon
W N9ZUJ. 520 Chr istopher, Mor r ison. II I. 6 1270.

FOR SALE: 100 Khz crysta l. Never used. $4 .00. M us
sel l. Write for details. WB8B EG, 24126 Martha Wa;~
Ington. Sfld , M ich . 48075.

WANTED: Coll ins 3 12 85 PTO console; trade new u
pa cked Sky line four element fi berg lass Quad and d i
terence in ca sh. George Clark MO. W6GAW, 1741 l
Coroni lla Dr ., Santa Ba rba ra, Ca li f . 93 105..- -
CANAOI ANS: Selling o ut - l kw xmt r. CQ·QST·XI
f rom 1933. Write for list . VE3STQ, Jack Spall , RR
Sha nty Bay, Onto

TWO KW ROTARY INOUCTOR. 22 microhenry ,
d uctor with coun ter d ia l for linear. $1 5 postage pai
R. Clark. 806 Jones Ave.• M aryville. Tenn. 37801.

HW·16 checked ;n f act ory. l en - c ryst alS;-s peake
Good d eal. SlOO o r ? WA9ZRV. Kirt Fa nning . 60
Edgewood. l agrange, III . 60525.

' - - ' -
WANTED: Model VX·501 VFO for NCX·5. Paul Wiege
625 Van Duzer Street, Staten Island, N .Y. 1030.

FOR SALE: Joh nso n 275 wattMatch box with- coupl
and indicat or-Eico 717 keyer -eElectrophysics ke
R. E, Fr itz . Box 66. Cliffo rd. N . Oak. 58016.

XMTR.500W- Co m plete-AM / CW unit ;n 6 ft . ,e l
rack . Prest ige it em . 20 ft . t ower. Sell cheap or t rad
WCE. G. S. Stephen. 8604 55th Rd.• Elmhurst. N .
11373. Tel : 212·639 ·3982 .

. .

p erleFOR SALE: TR44 COR Rotor. Guara nteed
100' new 9 condo No. 18 Cable inc l. $50 .00. W6EU
230 1 Canehill, long Beach. Calif. 908 15 .
WA NTED: Manufacturing Co. of Electronics large
small tha t wou ld like to relocate . W ri te, H . Sha r ra
438 States Street. Weiser. Ind. 83672.
SELL: Nat ional NCX-D Mobile Power Su ppl y li ke ne
$55. will sh ip , CE 20A VFO & QTt Exc. $90. Paul
Smith , WA5FDT, M ena, Ark . 719 53 .
WANTE-D: Good Vibrokeyer. Sacri fice perfect Heath
GR-54 general coverage receiver. $85.00. Two ye
old expert wiring. Stephen G. Hawley. WA4U
Route 3. Box 476-B. Cla rksv ille. Tenn. 37040.
- - - - Thu ndFOR SALE: Hall icra fters HT3 2A . Johnson
bolt linear, Col lins 75A4 re ceiver . M int condx. $7
W3HQO. 8005 Palmetto Ave ., Phila ., Pa, 19111.

FOR SALE: Apat che TX· 1. needs minor work. b
offer over $50 . Lafayette HA.230. good ccndx. $35
best offer. Consider t rade ' 0 ' good oscillosco
Glenn Anderson. 1100 New Jersey Ave., Pine Sea
N .J. 0874 1.

RITY IN FORMATION for the Amateur interested
RTTY. F, DeM otte. P.O. Box 6047, Dayt ona Bea
Florida 32022. - -
SELL: Drake excellent T.4X. R·4A. AC·4 $650 .
·T rades. WB6RQK. Box 433. Sausal it o , Cali f . 94.-
HAMMARLU N D HQ 129X ' 0 ' sale. m int cond it
$60. Will not ship . 3 12 /392·8226. Dick. Roll ing
cows. Illinois 60008.

NEW JERSEY QSO PARTY- Aug ust 16·17. See Con
Calendar in July CQ for com plete rules.

See page 110 fo r N ew Reade r Se r

FOR SALE: Heath tunnel dipper. HM.10A, excellent .
$19.00. Cal En ix. W8EN . 104 % W. Chicago Rd.•
Stu rgis. M ich 49091.

FOR SALE: Ga la xy "Rejector" w ith AC supp ly, $18.
Joh nson 250 ·39 T·R Sw itc h. $1 6. Both in very good
cond ition & PPD . A. Emera ld. 8956 Swallow Ave.•
Founta in Valley, Calif. 92708.
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WANTED: To buy d ual VFO adapto r fo r Swan 400.
406, 420 com b. K2JIY, Don Thom as. 9 13 N. 4th
Street . M illv ille. N.J.

NOVI CES: I have some stars I wish to sell . 7.175.
2 1.156. 2 1.19 2. 21.20 1. 21.23 1. Cheaper than wnote­
sale! Sell $1.25/1 or $6.00 fo r all. L. D. Sw eet.
WA5TVO. Box 5 1. Hobbs, N.M. 88240.

SEARS EM PLOYEES Net meets Wed . 10 PM and Fri.
11 PM E.D.T. 3910 KC or t he reabout s- K3YQD. Bill
leggat, Net Sec'y, 213 Cherry Street . Dunm ore. Pa.
185 12.

o C-348_R ju st p lain works too good to cannibalize.
sell receiver wit h AC pwr. supp ly. bu ilt-in A F f ilter.
and m ili tary m anual - $47.00. D ick Shuff. Plevna.
Kansas 67568.

COAX RELAYS, 115 VAC. two at $4 each; f ive at $20
each; three 416B at $4 each; K8DTS. R. A. Leskcvec.
25884 Highland Rd .• Richm ond Hts. Oh io 44143.

WANTED: Antique radio tubes made pr io r t o 1920
S. M. La Dage, 43 1 Oakland Ave.• Maple Shade, N.J .
08052.

MICHIGAN HAMS: Lafayette HA·225 rev r 80· 10 m t rs
pl us m arine & 48·54 m cs band. AM-SSB·CW. Good
co ndx. $65. p ick up. Gene WB8BJX. 305 Huron. Ba y
48706.
Qsr.: :'M:-:-os-:-' "C;-.-. u-e-.-:,",0-m- -;1-=9-=5-;4-:-'o-:I"9"6::7:-;'0-,-.-a'",e-.-=B=iIl
Bryan. W8LGQ. Lakeshore Or.. R. 1. Hebron. Ohio
43025.

FOR SALE: Heath SB·3oo receiver facto ry wi red with
all filters. $22 5. Heath Osci lloscope model 10-1 0.
$20.00. T . Rutherfo rd . W6NU I. 2881 0 Covecrest Dr iv e.
Palos Ve rd es Pen insula. Calif .

NC_303 with Am eeo 2 m t r CN·144 converter. man­
uals. $240 or trade f or linear. K9SXY. 5652 S. Bishop.
Chicago. II I. 60636.

NAMEPINS: Catalog for stam p-many styles. colors
- Club ra tes-R. l ach. Pike Place. RFD ·4. Mahopac.
N .Y. 10 541.
_ . -
H Q·170. W / factory noise bla nker . 24 hour clock &
matched speaker. Excellent cond ition. $170. W6N FW.
P.O. Box 61. San J uan Baut ist a. Cali f . 9 5045.
-WANT ED: Old Rad io Supp ly Cata logs D-uek-, M' a=-n=-h· a"'I;-·
t en . All ied. Lafayette. etc. Want Coll ins gea r, Heath
CM·l Fa rrell. 2252 D ixie, Pont iac, M ic h. 48055.

WANT SCHEMATICS for Jackson model CRO-2 scope
and Kn ight T-150A xmtr. Will copy and return. J.
Ca rte r . 3479 M ark Twa in. Memphis. Tenn. 38127.

SOUTHERN CALIFORNIA AREA Collins 7551 . 3251,
516F2. 3 12 B4. Heath SB 200. $1080. FOB. W6R ET.
Bill Deane. 8831 Soverign Rd.• San Diego. Cal i f .
92 123.

WANTED: Clegg Zeus. sta te price and condi t ion .
WA8ASV. Charles Secrest. 1211 M il bou rne, Flint .
M ic h. 48504.
HAVE NEW STEADYREST fo r 15" Sebast ian La the.
Will t r ade for two m eter eq uipment . Sta n Co utant.
Sta r Route 2. Box 804, Yucca Valley , Calif. 92284.--- -
SELL: Fisher 80C p reamplifier. like new. $4 5; Rem -
ington noiseless office t ypew riter. $35. V. R. Hetn ,
418 Gregory, Rockfo rd. III. 61108.
f O R- S- AL E:: Old w ireless Telegraph"Y"m=a-=n"u"'a'ls 19 15·20 .
Ot her old Rad io books a nd catalogs. K4PNY. 4 103
N.W. 15th Street. Gainesville. Fla. 3260 1.
·S-ELL: Novice xta ls 2-80m , 4-40m . 5-15m $1 each or
all $10 pp . Freq. m eter BC·221 ·M calib. & m an. $60.
p.p . WOMAI , Box 89 5. Greeley. Colo. 80631.
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NOVICES: I have some xta ls I w ish to sell. 7.175.
2 1. 156, 2 1·192. 21.20 1. 2 1.231. Cheaper than whole­
sale! Sell $ 1.25/ 1 or $6.00 fo r all . L D. Sweet,
WA5TVO Box 51, Ho bbs . N.M. 88240.

BC.348·R just plain works t oo good to cannibalize,
sell receiver with AC pwr. supp ly bu ilt -in , A F f i lt e r .
and military m anual-$47.00; Dick Shuff. Plevna.
Ka nsas 67568.

I FOR SALE: KWM·2 w / PM ·2 pwr. su pply and 0 ·104
no stand. Good condx . Make offer. Orig. sh ipping
boxes. T. Woods. Box 1092. Kod iak, A rk. 9961 5.

WA NTED : Old Rad io Supply Cata logs Dick, Man.
batten. A ll ied. l a fayette, etc. Want Coll ins g ear .
Heat h CM · l, Farrell . 2252 Dix ie, Pontiac, Mich .
480 55.

ANTED: Clegg Zeus, state price and condx.
A8ASV. Charles Secrest, 1211 M ilbourne, Fl int,

M ich. 48504.

AVE N EW Steadyrest for 15" Sebast ian l athe. Will
rade for 2 m eter eq uipment . Stan Coutant. Sta r

Route 2, Bo x 804, Yucca Valley. Cali f . 92284.

~Ell: Fisher p rea mplifie r , like new, $4 5; Rem ington
oisetess o ffice t ypewriter, $35. V. R. Hein, 41 8
~ regory. Rockford . III. 6 1108.

~ElL.: Novice xtals 2·80 M . 4·40 M , 5·15M $1 each at
II $1 0 p p. Freq . meter BC·22 1·M cettb . & M an. $60.
.p . WOMAI, Box 895. Gree ley, Colo. 80631.

OR SALE: Old w ireless teleg raphy manuals 191 5·20.
ther o ld Radio Books a nd catalogs. K4PNY, 4103
.W. 15th St reet. Gainesville. Fla . 32601.

[WO KW Rotary Inductor. 22 microhenry ind uctor
ith counte r dial for linea r. $1 5 postage paid. R.
la r k . 806 Jones Ave.• Maryville, Tenn. 3780 1.

OAX CABL E. Amphenol RG·17/U, Pe r 100 ft . coi l
20 .00. G. W. Rich ie. R #2. Rox 149 . Sa lem , Va.
~! 53 .
OR SALE: National NC·125 receiver .5 t o 32 MHz.

ry good condi tion. $55.00. S. N. Silbert. 2066
reston Ave.• Bronx, N .Y 104 53.

NADIANS: Sell ou t - lKW Xmtr. CQ QST-Xtal
om 1933-write for list VE3BTQ. Jack Spall. RRI.
anty Bay. Onto

ANTED: To buy d ual VFO adaptor for SWAN 400.
6. comb . K2J IY. Don T hom as. 8 13 N . 4th Street,
tnvttte. N .J.

~
NTED : Model YX ·501 VFO for NCX·5. Paul W iegert.

5 Van Duzer St reet , Staten Island, N .Y. 10304.

·16 checked in facto ry, t en crystals. speake r, good
a l. $100. or ? WA9ZRV, Kirt Fa nn ing , 602 1 Edge­
cd. l ag r ang e, II I. 60525.

NTED: Heath Apache t ransmitter. FORSALE:
at h HR·I0. excellent condition . $50.00. Ti m Turon.
9ZUJ. 520 Christopher, M orr ison. III. 6 1270.

R SALE: Hammarlund - HQ1 00 w ith clock and
nual . Super B condi tion. $110. Richard U rban. 909
ezewick Rd., Towson. Md . 2 1204.

R SALE: Galaxy " Rejecto r " with AC supply, $18.
nson 250·39 T·R Sw itch. $1 6. Both in very good
dition & PPD. A . Em era ld. 8956 Swallow Ave.,
nta in Valley, Calif. 92708.

·170 . W /factory noise b lanker, 24 hr. cloc k and
tched spea ker. Excellent condi tion. $170. W6NFW,
. Box 6 1, San J ua n Baut ista, Cal if. 9 5045.

NT: Schem at ics for Jackson model CRO·2 scope
Kn ight T·1 50A xm t r. Will copy and return. J .

er, 3479 Mark Twa in, Mem ph is , Tenn. 38127.

303 w i t h Am eco 2 m t r CN·144 co nv erte r . man-
• $240. or t rade for linear . K9SXY. 5652 S. B ishop.
ago, III. 60636.

SALE: Hea th SB·300 receiver factory wired with
filte rs, $225. Heath Oscilloscope m odel 10·1 0 ,
_00. T. Rutherfo rd. W 6NUI . 288 10 Covecrest Drive.
s Verdes Pen insula, Cali f .
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NEW JERSEY QSO PARTY- August 16·17. See CQ
contest ca lenda r t h is mont h for com p lete rules.

WANTED: Conve rs ion data & d iag ram for M otorola
T44A, Thow e, 10734 Dunaway, Dallas. Texas . 75228.

WANT ED: Heath SBll0A 6 M SSB t ra nsce iver . Al so
Bird No. 43 w attm ete r. Any condx. Will buy or sw ap
or ? M arty Feeney. KI0VB, 38 Howard Street . Pert ­
land, Mai ne 0410 1.

FOR SALE: Heath M R·" MT· l with manuals. Xm it
new. WA NTED: A N / A RC·2 1 or A N /ARC.58 or A N/
ARC·65. B ill Cl inger, 111 Bass Street. Liverpool,
N .Y. 13088.

30-50 MC FM receiver, $60.00. Regency Model M ·40
12 volt DC - t unable. W it h m a nual. Bob Hatter,
K7RDH. 340 N . 5t h Ave., No. 66- Phoen ix , Ariz.
85003.

WANTED: Collins S line 32S3, PS, 75S3 or R4A, T4 X.
Give seria l number and lowest price. Rev. Paul
Bittne r, 8 14 4th St . So ut h. Vi rg in ia , Minn. 55792.

WANTED: Heathkit HW·1 6, sta te condition a nd price.
W 8HXZ. Rte. No. 2, Box 48F; Lowell , M ich. 4933 1.

SELL: Seneca lOOwatt- 6- a nd 2 CW and Fone tranS:
mitter wit h book $130. FOB D.A . MacDo nald, W I PEX,
5 Fai rl and Street, Lexington , Mass. 02173.

WANTED: Ant ique ra d io tubes m ade p r ior t o 1920 .
W 2EZM, 43 1 Oakland, Maple Shade, N .J . 080 52.

- -- - -
WANTED: Any t eenager i nterest ed in fo rm i ng a SSB
net for the Eastern United Sta tes con tact Tom Som­
mers , R.F.D. 1. Box 137, Bridgeport, Ohio 4391 2•

HAM RADIO GEAR, VHF/UHF, parts . etc . f o r sale.
SASE fo r list . D. Etheredge. 12040 Redba nk Street,
Sun Valley. Calif. 91352.
H A-U]CRAFTER SX146-'=e=c=e='v=e=,=-=n=e=w~$150 .00~Heath
DX l OO t ransm itte r needs m eter $ 50. A rthur Ha ll. 603
Glenpa rk Ct .• Nashv ille. Tennessee. 3 7217.
-FO-R SA-L- E: Heath DX·GO t rans and HR:I0·'--c,."c-.•- b""o"t"h
in good cond o Al so new all band vert. All for $140.00.
WB4COR. P.O. Box 445, Rockwell . N.C. 28138.

TRADE: Lab sta ndards for Dr ake rece iver. Sell :
unused 2 KW l inear components cheap. Sam kofsky,
201 Eastern Parkw ay , Brook lyn, N .Y. 11 238.

OLD OLD TIM ERS CLUB m em bersh ip available to all
am ateurs on t he air for fo rty years . Send your QSV
card to Chas . W. Boeger. J r .• WOCVU, 1500 Cente r
Po int Road. N .E., Ceda r Rapid s, Iowa .
FOR SALE: Hy Gain 6 mtr, 6·-e=,"e=m=e=n=t· <b=e=. =m=-=w=''''thLCA''R
22 Rotor - w ire-$39.95. good condition . Geffner, 48
Park Avenue East , M er r ick, L.I., N .Y.

FOR SA LE: Gonset VFO for 6=.2' .'"2"2"0=. "Hi:p=-=m=o=d" e=,"'A'C=.4· A"
Decade counters. Wilcox. 2605 W ards Rd ., Lync h.

bu rg. Va." 2c;4;;5,,0:;2,,.-;-;:;::-= =-:-:-.
CLEGG ZEUS & Inte rceptor R"e::c-. "m=;n=t:-::c=o=n=d'.-C~:::o=m'­
plete . $475.00. G. Kennedy. 1103 W. Glenoaks BI. ,
Glendale, Ca li f . 9 1202.

FREQU ENey M ET-ER: TS' ·'!'74"'/"U" .----'2"0".2'"5"0" M=c-.•-"'w='t"'h
modu la t ion. A .C. Power supply. like new. $1 25. G. V.
Rich ie. 643 Diam ond Rd., Salem . Va. 241 53.

SB·34 w ith book & microphone, excellent condit ion,
$250 .00. or better o f fer. Gera ld E. Crawford , K7U PJ,
342 Spea r D rive. Ft. Bragg. N .C. 2830 7.

FOR SALE: OX·60A. $55, Homebrew Elect ronic TR
Swi tch $20. Both for $70. M ike Carney. 3110 Gerbert
Rd., Cols . Ohio 43224.

FOR SALE: Ham m ar lund SP600 All band receiver.
Best o ffe r t akes it . Tel. 884·7783. WN2ERQ, Linden­
hurst, N .Y.

SAROC fun convention with enterta inment on ly Las
Vegas can p resent. January 7.11 , 1970. QSP, QSlo
SAROC, Box 73 , Bo ulder City, Nevada 89005.

WANTED-QST's - l ast four issues needed t o co rn .
p lete 191 6-FEB. MAY. JUNE, JULY. An y reasonable
p rice pa id . K2EEK. CQ M agazi ne. 14 Vanderventer
Ave.• Port Wash ington, L. I ., New York 110 50 .

July,1969 • CO • 109
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READER SERVICE

To obtain literature from advertisers, simply
check the box next to the name of each adver­
tiser listed below whose product or service is
of interest to you. We'll pass your name on
and you'll get literature from the advertiser
in short order.

•
Ju ly, 1969

o Amateur Electronic Supplyo Amateur \Vholesale Electronics
o Ameco Publishing Corp.
o A rnold 's Engraving
o Arrow Electro nicso Barry Elect ronics
o Cleveland Institute of Electronics
o Columbia Electronics
o C rystek
o Cu;h Craft
o Eirnac, Division o f Varian
o Electro-Voice. Inc.
o Fair Radio Sales
D Galaxy Electronics
o Gordon Company. Herbert W.
o H & L Associa teso HaCstrom Technical Products
o Healh Company
o Henr y Rad io Storeso Hy-G ain Electronics Corpora tio n
o Instructograph
o Jan Crystal
o L & S Electronics
o Lam pkin Laboratories, Inc.
o Liberty Electronics
D Midway Antenna
o Millen. James ~I fg. Company, Inc.
o Mosley Electronics Corporation
o Nati onal Radio Company. Ine.
o Publications in Electronics
o Radio Officers Union
o Raytrack Co mpa nyo RCA Electronic Components s:

Devices
o Signal/One
o Shure Brothers. Inc.
o Space Electronics
o Structura l G lass Company. LId.
o Swa n Electro nics
o Telrex Comm unication

Engineeri ng l.aborato ries
o Terada Corporation
o World Radio Laboratorieso World QSL

CQ Render Se r vice
14 Vanderventer Ave.
Pori Washington, N .Y. 11 050

Si rs:
Please send me information on the products
and services which I have checked above.

Name Call .

Street Address .

Ci ty State Zip .

110 • CO • July, 1969

Advertiser's IndE
Amateur Electronic Supply .. .... .. J(

Amateur Wholesale Electronics .
Ameco Publishing Corp ..
Arnold's Engraving ..
Arrow Electronics .
Barry Electronics ..
Cleveland Institute of Electronics
Columbia Electronics .
Crystck .
Cush Cra ft .
Ei rn ac, Division of Varian ..
Electro-Voice, Inc ..
Fair Radio Sales .
Galaxy Electronics C
Gordon Company. Herbert W .
Gotha m .
H & L Associates ..
Hafstrom Technical Products ..
Heath Company O
Henry Radio Stores ..
Hy-Gain Electronics Corp 13, 3
Insrructograph ..
Jan Crys tal ..
L & S Electronics .
Lampkin Laboratories Inc ..
Liberty Electronics ..
Midway Antenna .
Millen . James Manufacturing Co
Mosley Electronics Corpora tion
Nat ional Radio Company, Inc..
Publicat ions in Electronics .
Radio Olli cers Union .
Raytrack Company .
RCA Electronic Components &

Devices Cr
Signal/ One .-
Shure Brothers, Inc ..
Space Electronics .
Structural Glass Company, Ltd
Swan Elect roni cs ..
Telrex Communication Enginee

Laboratories ..
Terado Corpora tion ..
World R adio Laboratories ..
\Vorld QSL .

See page 110 for New R
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HIGHEST TRADES! NO ONE ANYWHERE will beat our deal!
e w ill TOP any advertised or wr itten offer from any ot her dealer.
e trade on bot h new and used equipment and we service what
e sell . Instant credit on both new and used equ ipment. General
lectric revolving charge and Master Card Credit .

ATEUR -WHOLESALE ELECTRONICS
A DIVISION OF

•

cps B International Electronic 5j~tt"m.\o Inc.

2BOARAGON AVENUE, CORAL GABLES, FLORIOA 33134
Cable "INTEl" 305-444·6207 Export orders our specialty
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S 16.

4 BL 10 $18
7 EL 10 32'
4 BL 6 18
8 EL 6 28'

12 BL 2 25'
'20' boom

ALL-BAND VERTICALS

See page 110 for New Reader Serv

" A ll band ve rtica l!" as ked one ske ptic
"Twenty meters is murder these days. Let's se
you make a contact on twenty meter phone wi t
low power!" So K4KX R switc hed to twent
using a V80 antenna a nd 35 watts AM . Here i
a small port ion o f the stations h e worked
V E3FAZ, TI2FGS, W5KYJ , W IWOZ, W
ODH, WA3DJT, WB2FCB . W2YHH, VE3
FOB, W,,8CZE, K ISYB, K 2 RDJ, K I M Y
K8HGY, K3 UTL, W 8QJ C , WA 2LYE, YSI
MAM , WA8ATS, K2PGS, W 2QJP, W4JW
K 2PSK , WA8CGA, WB 2KWY, W 21WJ , V E _
KT. Moral : It' s the a ntenna that counts!
FLA SH! Switched to 15 c.w. and worked KZ5
IKN , KZ50WN, HCILC, PY5ASN. FG 7X
XE2l, K P4AQ L, SM 5BGK, G2AOB, YV.
C LK. OZ4H . and over a thousand other station
V40 vert ical fo r 40, 20, IS, 10,

6 mete rs . . ...
V80 vertical for 80, 75, 40, 20, IS ,

10 , 6 meters
VI60 vertical for 160, 80,75,40, 20,

15, 10,6 meters . S I8 .
HO W T O ORDER: Send mo ney order . W e sh ip im
d tateb- by REA Exp ress, chargt'S collect. Gotham h
and CB antennas are available (or pick-up in :
Co rd , III. : Ora ns e, Ca liC. : Clevelan d, Oh io ; Dayto
Bea ch , Fla. ; Cahmry, Canada; H a nn ibal, Mo.; I ndia
polis. In d. ; South Rend, I nd.: Oklahoma City. Okl '
and in the Benelux Coun tri es and AustrRIin.. Write
name a n d a ddress o f f ranchised distributor. Ot
cit ies o pt-no

\

1969

GOTHAM ANTENNAS ARE MUCH BETTER
OF COURSE, YOU PAY MUCH LESS

How did Gothom drastically cut antenna prices? Mass purchases, mass
produdion, product specialization, and 16 years of antenna manufacturing
experience. The result: The kind of antennas you want, at the right pricel

I

BEAMSThe first morning I pUI up my 3 ele' J
rnent G o tha m beam ( 20 ft ) I worked

Y04CT, ON5LW, SP9­
ADQ , a n d 4U I ITU

THAT ANT E N NA "--<.i-:=
WORKS! WN4DYN Com -
pare the performance, val -
ue, and price of the follow-
ing beams and you will see
that th is offer is unprece-
dented in radio history!
Each beam is brand new; full size (36' o f tubing
fo r each 20 meter element, for insta nce} : ab­
so lu tely co mplete including a boom and a ll hard­
ware; uses a single 52 or 72 ohm coaxi al feed­
line ; the SWR is I: I ; easily handles 5 KW : V. "
and 1- alum nium alloy tubing is employed for
maximum strength a nd low wind load ing; all
beams are adjustable to any frequen cy in the
band .

2 EL 20 $19
3 IlL 20 25
4 EL 20 32'
2 EL IS IS
3 EL IS 19
4 EL IS 25'
5 BL IS 28'

112 • CQ • July,

10/1 5 / 20 C UBICAL Q UAD SPECIFICATIONS

Antenna Designat io n : 10/15 /20 Q uad
Number o f E lements : Two. A fun wa ve length
d rive n element and re flecto r for each band.
Freq. Covered : 14-14.4 Me. 21 -21.45 Me. 28·29.7
Me.
Shipping Weight : 28 Ibs. Net Weight : 25 Ibs.
Dimensions: About 16' square .
Power Rating: 5 KW.
O pe ratio n Mode : All
SW R : 1.05 : I at reso na nce
G ain : 8. 1 db . over isotropic
F IB Ratio : A minimum o f 17 db. FI B
Boom : 10 ' lo ng x 11.4 " 0 .0 .: 18 ga uge stee l; double
plated; gold color
Rea m Mount : Squa re aluminum alloy plate incor­
porating four stee l Ll-bolt assemblies. W ill easily
su pport 100 Ibs. U niversa l polarizat ion.

Rad iating Eleme nts : Steel wire. tempered a nd
pla ted , .064" di amet er.

X Frameworks : Each framework consists of two
12' sect io ns o f I" OD a lumi num 'hi-stre ngth' ( Re­
ve re) tubing, with telescoping l'3 " tubin g a nd sho rt
section o f dowel. P lated hose clamps t ighte n down
o n telescopin g sections.

Radiator T e rmin a ls : Cinch-Jones twc -terrni na l
fitt in gs '

Fcedline ( no t furn ished }; 52 ohm coa xia l cable

Now check these sta rt ling prices-note that they
are much to wer tha n even the bamboo-type :

10- 15-20 CU BICAL QUAD . . . 535.00
10-1 5 CU BICAL QUA D .. . . . 30.00
15-20 CU BICAL Q UAD . . . . . 32.00
TWENTY M ETER CU BICAL QUAD 25.00
FI FTE EN M ET ER C UBICAL Q UAD 24.00
T EN M El ER C UBICAL QUAD 23.00
t all use sing le coax feed line)

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139

QUADS Wo rked 42 cou nt ries in two wee ks with
m y G otha m Quad and on ly 75 watts . . .

W3 CU BICAL Q UAD AN­
T ENNAS - these two element
bea ms have a full wa ve length
driven element a nd a reflector;
the ga in is equal to that o f a
th ree e lement beam a nd .the di­
rectivity appears 10 us to be ex ­
cepl ion al ! ALL METAL (except
the insula tors) - absolutely no
bamboo. Com plete with boom.
al u mi n u m allo y s p reader s ;
s t u r dy . un iversal -type be am
mou nt: uses single 52 oh m coax ial feed ; no stubs
o r matching device s needed ; full inst ruction for the
sim ple o ne-man asse mbly a nd installation are in­
cluded ; th is is a fool- proof beam that always works
wit h exceptional result s. The cubical quad is the
antenna used by the DX cham ps. and it will do a
wo nderful job for you!
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try World travel ...first class!
Sit down to one of the new GT-550s ... sw itch on th at tremendons

power.. .and pick up one of your favorite OX contacts . You 'll swear
you 're talking to the guy next door!

This is the rig. The one th ey a ll want. And now yon understand wh y.
Make s you want to go home and throw rock s at your ow n o utfi t.

The price kinda surpri ses a guy. too, D oe sn 't cost as much as yo u
figured to ow n th e be st. You can add those great matched acce ssorie s
one at a time until you have eve ryth ing a ham could want.

Wonder what you can get on a trade-in ? Ask your deal e r.
See the Galaxy line a t your D ealer's. If he doesn't

have it , u- rite U 8 for one near you who does .

GALAXY ELECTRONICS
" Pacesetter in Amateur/Co mmercial Equipment Design "

10 South 34th Street • Dept. CQ-CC43 • Council Bluffs, Iowa 51501



r
enyou lookintoyour fine

ook for the R A- 122

ACA·8072
Conduct ion-cooled

RCA·8122 Axial
forced-ai r cooled

~"' A'E ~e 12 1 Transverse
.-" forced-air cooled

Not just because it's an RCA beam power tube, eithe r!
We think you deserve power and relia bil ity-and we
know, just as leading manufacturers 01communications
equ ipment know, that the RCA-8 t 22 has more of both,
For a starter, it has more than 50% greater dissipation
capabil ity than older tubes of comparable size .. .and
delivers up to full rated output with as little as 5 Watts
drive all the way to UHF. It gives you design options,
loa; the RCA-81 22 is usable with co axial, strip -line , or
conventional lumped component tank circuit.

Reliability? Thi s amateur type tube is a member of the
same fam ily as the 8072 and 81 21 that br ings the latest
in tube technol ogy to both med ium and high powe r
commercial and military equ ipments.

Ceramic-and-metal construc ti on, exclu sive elect rode
configuration, and precision-a ligned gr ids elimin ate
mechanically-caused noise even at the high tempera­
tures and severe vibration levels encountered in mobile
service.

So whethe r you plan 10 buy or build, get the full story on
the RCA-8122 as your first step. Write for a copy at the
RCA-8122 Data Bul let in to RCA Electronic Components ,
Commercial Eng ineering , Section o.UM, Harrison, N.J .
07029. Or see you r local Authorized RCA Industrial Dis­
tr ibutor for a copy of the new Power Tube Product
Guide, PWR-506C.
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