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The Heathkit~ HW-100
A yea r ago Hea th introduced the HW.I OO. We thought
that its excellent features a nd lo w cos t would make it a
well accepted rig. It was no t only well accepted, it was a n
emba rra ssing success.Within the fi rst few weeks our entire
stock of HW· IOO·s was sold out. For the first time in o ur
history. we had to pu t a piece of ham gear o n allocation.

But now you can buy your HW-IOO immediatel y. and

join the tho usa nds o f hams who have already disco vered

the rea l meaning of the wo rd " value" , Order a top per­
forming rig fo r yo ur shack no w - the HW- IOO . . . o ne
of the hot ones from the hams at Heath.

Kit HW·100. 18 Ibs.• no money d n.• $22 mo $140.00·
Kit HP·13A. DC power su pply. 7 lbs .. $7 mo *64.95"
Kit HP-Z3A. AC power supply. 19Ibs.• $5 mo.... •. . . 149.95·
Kit S8-600. 8 ohm speaker. 6 Ibs : • • 118.95·

HW.I00 SPECIfi CA TIO NS - RECEIVER . Se nll l iyi t y : Len Ihon .5 micro ·
wa ll for 10 d8 signol.plus·no i", to noise ra tio for 5SB opera tion . Se l..c ­
IlyitYl 2.1 kHz minimum 0 1 6 d B down 1 kHz mO Kimum a t 60 dB down
(3.395 MHz filler). Input: Low impedance for unbalanced COOK iat input .
Ou'pul im peda nce : 8 11 speaker. and high impedance headphone.
Po ..... r ou'put : 2 walts with leu lhon 10% d lstorl ion . Spu rioUI relpanl. :
Ima ge a nd IF re jection better thon SO d B. TRANSMITTER . DC '0.....'
in pu t : 558 , lA3j emin ion) 180 watt P.E.P. (norma l woice : cont inuous c! uly
cycle ). cw, (AI emiu ion l1 10 wo"s (50 '0 duly cycle). RF Po ..... , a Ulpu' :
100 wol1s on 80 Ihrough 15 melerl; 80 ""o" s on 10 melers (SO n non ·reoct,we
load). Output Impedanc. : SO ilIa 15 U with len thon 2 :1 SWR. O scil_
lator ' Md-throug h or m lx'r product l : 55 d 8 below rated . "tPVt.
Harmo n ic ' a d lo tio n : A5 d B betow rated ou tput. T,anl m it· recely, o p­
. ra tlon : SS8, PH or VOX. CW : Pro... ided by operat ing VO X from a
keyed Ion• • using gr id· bloc k keying . CW Sld..' on, ; Inlernolly , witched
to lpeoker or headphone. in CW mode. Appro. imotely 1000 Hz tone .

• Sond-stete (FET) VFO , 80-10 meter cover­
ag e . 180 w atts inp ut PEP SSB - 170 watts
inp ut CW • Switch selected USB . lSB or CW
, Crystal filt er for sharp selectivity , Full
cove rage on a ll bands with 500 kHz per band
segment • Smooth vernier control of fre ­
quency with patented Harmonic Drive> dial
mechanism . Outstand ing frequency stability
• Built-in 100 kHz calibrator . Separate offset
CW carrier crystal , TALC, Built - in S -meter •
Quiet. enclosed relays . Run fixed or mobi le
w ith HP-23A or HP-13A power supplies .
Easy assembly with circuit board -wiring her­
ness construction

Mlcrophon. In pu t : High impedance wilh a roling 0 1 - A5 10 - 55 dB.
Co,rl' r luppr'IIIon : 45 d8 down from sing le·lone oulput. Un....anted
I ld'bond lupp"lIlon : 45 dB down lrom single·lone oulput a t 1000 Hz
reference . Th ird order dlltortlon : 30 dB down from Iwo ·lone outpu t.
I F Comp"lIlon (TALC· ); 10 dB or g realer 0 1 .1 mo fino l grid current.
GENERAL. Frequ. ncy cov'roge: 3.5 to 4.0; 1.0 to 1.3; 14.0 10 14.5;
21.0 10 21.5 ; 28.0 10 28.5, 28.5 10 29.0; 29.0 to 29.5; 29.5 to 30.0 (mego.
hertz). Frequ,ncy liability ; Less thon 100 hertz per hour a fter 30 min.
ules wor mup from normol om bient co-.d it ions . Less than 100 Hz for . 10%
line ..-ollage woriotions . Mod,. 0' o perat ion : Selectoble upper or lower
side bond (Iuppressed corr ier} ond CWoDial calibrat io n : 5 kH, . Coli bro··
tion ; 100 kHI crystol. Audio f reque ncy re,ponl': 350 10 24SO HI .
Tron, llton : MPFl05 FIT - VFO, 2N339 3 - Voltage regulator. l_,
.p'on conn..clionl : CW Key jod ; 8 n output, ALC input; Power ond
occessory plug ; RF output; Antenna; Spore . I'o ..... r ,.qulrem,n'" 100
10 850 wolts ot 250 ma with 1% mo.imum ripple, 300 wolls 0 1 I SO ma with
.057c mo. imum ripple, - 11 5 ..-otts ot 10 mo with .5~ mo.imum r ipple ;
12 ...ol ts AC/ DC 0 1 4.16 ampl . Cobin" d lme n,lon, : 1411,.-i. · W . 6JA." H
• 13H " O.
' T, iple Action Lewer Conlrol T I<o4

Run Fixed Or Mobi le W ith These Heathk it Power Supplies
HP-I J A Solid-Slate Mobile Power Supply . . . now with a higher DC input
vol tage range for co mparability with newer ca rs. All solid-sta te circuitry
produces high, low' &. bias voltages from a 12-1 6 VDC (negative gro und)
input. Primary &. filament lines a re circui t breaker protected. Rugged
silicon rectifiers &. heavy-du ty filter capaci to rs, mounted on a solid circuit
board, provide tro uble-frce o peration. Mounts almost anywhere - mea s­
ures only 7%'" x 7'16'" x 2 ~ '''' . Run mobile with the HP-1 3A now.
Kit HP-13A. 7 Ibs 164.95·

HP-23A Fixed Power Suppl)· ... provides high & low B+ . bias and fi lament
power for your IIW-I OO, from an AC line. Features swi tch selection of
two low B+ voltages, fixed & adjusta ble bias, plus 6.3 or 12 V filamen t
power. All co ntrols and connect ions a rc co nveniently mounted o n the side
for easy access when moun ted in the S8 -600 Speaker. The primary circuit
is protected against o verloads & sho rt circuits by a circuit breaker . t 20/
240 VAC operation too .
Kit HP-23A. 19 Ibs.•••••• .•.•. . ........ .. ... ....•. ... ... .••.•• .... .. . 149 .9 5·
•Mail o rder prices : F.O.B . fac tory.
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World's Largest
Electronic Kit Catalog

MAIL COUPON NOW!,

• Deluxe Color TV ... the sets
you've read about that give bet­
ter performance yet cost no
more; three models: 295. 227 &
180 sq. in . rectangular; exclusive
built-In self-servicing aids. Cus­
tom. wall. or cabinet installation.
New optional wireless remote
controls. and new Heathkit an­
tenna line.
• Transistor Organs .. . deluxe
19-voice and low cost 10-voice
Thomas models in kit form - s ave
up to $500. Also VOX " J a g ua r"
combo organ at $200 savings.
• Electric Guitar Amplifiers and
accessories.. .amps, "fuzz" boost­
er, microphones and speakers.
• Portable and Table Radios and
Phonographs • . . AM . FM . short­
wave radios • • • mono or stereo
phonographs.
• Stereo/Hi.. Fi Components ..•
stereo receivers ( including the
famous Heathkit AR-15) . am­
plifiers, tuners, speakers, turn­
tables.
• Amateur Radio Gear ... world"s
most popular line ... SSB trans­
ceivers. transmitters, receivers,
accessories.
• Citizen·s Band Radio ... fixed
and mobile transceivers. walkie­
talkies.
• Test and Lab Instruments . . . a
complete line for home & hobby.
shop. educational and industrial
use. Newly designed and styled.
• Scientific and Educational . .•
Berkeley Phys ics Lab. Malm­
stadt-Enke instrumentation in­
cluding Analog I Dig it a l equip­
ment, kits for home & classroom
study.
• Marine Electronics ... radio­
phones. RDF. depth sounder. fuel
vapor detector.
• Photographic Aids ... Heath I
Mitchell Fotoval" and Colorval "
darkroom computers for perfect
B&W and color printing; elec­
tronic photo timer.

New ... Over 300 Kits
For Every Interest .••

Save Up To 50%

Address _

C;ty St. t. Zip -----,.....;;;

Name --;:==-==,- _

CL-339l J

• Biggest Selection .•• Over 300 Kits
• Up to 50% Savings
• Easiest To Build
• World Famous Easy.To.Understand

Construction Manuals
• Highest Quality Components
• Be.t Performance
• Unique Creative Satisfaction
• Pride Of Achievement
• Fr•• Technical Consultation
• Easy Cr.dit Term.

See page 110 for New Reader Service March . 1969 • CO • 1
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Ted
need a
rugged linear

triode.
So

hecame
to US.

Two rugged Eimac 3-500Z high-mu triodes
are featured in Henry Radio's new 2K-3

linear amplifier. Henry designed the ampli­
fier around versatile Eimac power tubes
because these popular triodes are ideal
for grounded-grid operation at the 2 kW

PEP SSB input level, and at the 1 kW
DC input level for CW, AM and

RTTY. Users of this new Henry rig
wil l enjoy a conservative plate dis­

sipation rating of 1000 watts for
year-in, year-cut reliability under

key-down service. Henry's choice
should be your choice. For more

information on the 3-500Z and on
Eimac's line of power tubes for

advanced transmitters, write Eimac
Amateur Services Department or

_ ..contact your nearest
Varian/Eimac

distributor.
division
01 varian



ZERO
BIAS

NCE again, in 1969, the Congress of the
nited States will attempt to rectify an error

in the original "Reciprocal Licensing" mea­
sure passed in 1964. The error-or ommission

allowed amateur operation by foreign na­
tionals visiting the U.S. (when proper applica­
ions were made, and when proper reciprocal

agreements existed between the U.S. and the
particular foreign government), but did not
permit similar privileges for individuals who
had cmmigrated to the U.S. and were apply­
ing for U.S. Citizenship.

Last year, Representative Theodore R.
Kupferman of New York took the first step
in that direction with the drafting of a Bill ­
(H.R. 16764) designed to permit such opera­
tion. Predictably, H.R. 16764 died in com­
mittee, but with the recent re-election to the
Senate of K7UGA, Barry Goldwater, the
hopes of immigrant would-be operators rose
once again. Also, predictably, Senator Gold­
water has taken the bull by the horns, and
introduced in the 91st Congress a Joint Res­
olution "To amend the Communications Act
of 1934 to provide that certain aliens ad­
mitted to the United States for permanent
residence shall be eligible to operate amateur
radio stations in the United States and to hold
licenses for their stations."

, The Joint Resolution labeled S. J . Res. 27
'was introduced January 23, 1969, read twice
land referred to the Committee on Commerce
[for study.
• We sincerely hope that the efforts of Mr.
Kupferman, Mr. Goldwater, and the fire­
brand behind the whole situation, George
Pataki, ex-Y02BO, will not be in vain, and
that we'll see the amendment become law
during this session of Congress. Amateurs
can help assure the success of the measure

See page 110 for New Reade r Service

by making their feelings known to their sta te's
Representative and Senators. A Post Card,
Radiogram, Telegram or letter stating your
desires may not move mountains, but when it
comes time for a vote, Joint Resolution num­
ber 27 may sound familiar to your Congress­
man because of YOllr letter. Please write
today.

On the Cover
Our cover this month depicts the fl am ing

re-entry of three U.S. astronauts aboard an
Apollo space capsule. The artist's rendition.
courtesy of NASA, is a filling keynote fo r
this issue of CQ which features a very special,
and very exclusive story about the amazi ng
communications system which brou ght three
astronauts to a moon orbit and back with
textbook precision and reliability. T he story
comes from Howard Kelly, K4DSN, a tele­
vision newscaster at WFGA-TV (Channel 12)
in Jacksonville, Florida, and CQ's own WPX
Award Chairman. Howard was right in the
middle of the sto ry of Apollo 8 as it was
happening, since his sta tion often acts as a
pooling center for the three major networks
during space shots. In months to come we'll
be receiving regular news stories from
K4DSN on the Man in Space program, help­
ing keep CQ Number One in space coverage
in amateur radio.

Not to be outdone by NASA, the Project
MOONRAY group at NASTAR in Long Island,
N.Y. outlines the details on communicating
through the all-amateur transponder which
they hope to be able to have on board one of
the later Apollo moon shots. Their story
begins on page 36.

73 , Dick, K2MGA

March, 1969 • CO • 5



The Classic Feed System

DESIGN ING EN G INEER - CLASSIC F E ED P RO J E C T
MOSLE Y ELECTRON ICS. INCORPOR ATED

4610 N. Lindbergh Blvd., Bridge ton, Mo. 63042.

By W. E. "BARNEY " ST. VRA IN, W~P X E

'"co-
•"U
8

Conyer si on to Other Ba nds

F ig. 1.

•

Z A = 50 + JO

•

Z A = 30 + J O

•

ZA = 50 + J 50

•

•

A +
2

A-2L

L

F ig. 2.

Classi c beams are not designed for 40-mete
or other co nve rs ion. The Classi c Fe e d Sys­
t em has a fixed c ap aci ty whi c h is not e eed lj
cha nged. This cap acit y is not high enough
(or the a nt e nn a to operate on 40 meters
with out making the element e xcee a ive l y
long. The e ngineer s at Mos le y designed the
Classic F e ed to g ive the ham increased
bandwidth and e x tra gain on all bands. It i s
our co nviction that discriminat i ng DX' ers wil
fi nd th e s e new be ams specifica lly s uited
to thei r ne e ds .

F ig. 3_. _I f-. ~

pac itor o f 50 o hms re act a nce, le av in g 5
ohms feed point res is tance (F igur e No. 3
Series c a paci to r s us ed on t he Classi c a
tennas are mad e by inserting a suit a bl
l ength of heavily insulated \·,.. i r e into eae
half o f th e element tube at the c e nter. Th
wires are t erminat ed in a plasti c tube e
clo s ure wit h a t ype " ;\ " connecto r for co
ne ct ion of th e coa xia l c a ble. To isolate th
outer coax co nductor from gro und, the c o a
line is coiled for a few turns near the ante
na e nd. Thi s i s designed to prev ent t he ver
unlik ely e ffect o f "Fe e d Line Hadiar ion. "

T he C la s s i c Sy s t e m

In order to give hams a new cho ice in beam
matching systems and an antenna featur ing
maximum ga i n with in creased bandwidth , we
devi s ed th e mat ching method used on o ur
new Clussi c ant ennas--Balanced Capacitive
~tat ching ( P ate nt Apprcv edj-.a method whi ch
take s a dvantage of the principle that anten­
na re si stance at the center driving point
increas es as t he antenna length in creas es.
Figure No. I shows the radiator e le ment o f
a thre e -element beam at re s onanc e having an
impedan c e at the driving point ( Z A) of a bout
30 + j O ohms . If the e lement is made lo nge r,
Z A c a n be rai s ed to about 50 + J50 ohms
( F igure :\0. 2). Sinc e the reactanc e is induc­
t i ve, it c a n be c a nce lle d with a ser ies c a-

Test ing Other Feed System s

In t e sting, we fo und a t hre e- band ga mma sys­
t ern ineffective without is olation network s
which re sulte d in a fe ed sys tem cos t about
equal to the ant enna cos t; with a system
using hairpins, th e cos t proved low but the
system did not provide a better mat ch than
the orig ina l Mosl e y matching sy s tem. It be­
c a me quite clea r to us that the ~losl e)' s ys­
t em was hard to be a t , for we had found onl y
one s light di sadvantage: the e lements ne ed­
e d to be s tagger tuned to rai s e the fe ed
point re sistanc e from about 30 to 50 ohms.
This s light de t uning , wh ich proved advan­
ta geous in in creas ing t he bandwidth , L.rought
about, in turn, a s light ga in loss o f a bout
0.5 to 1.0 db. at re s onanc e.

S [Ne E the int roduct ion of m ulti-frequency
D beams s e vera l ye ars ago, t he me thod
I of fe e di ng such antennas has been a

s ubject o f much di s agre ement. Wh en t hes e
a ntennas were introdu ced :\los1e y El e ctron­
ic s ran a series o f ad vert isements in the
te c hnic al maga zine s e xp l a in ing the metho d
us ed o n o ur Trap-Master and P ower-Mast er
series. Sinc e that t ime we have tri ed a wid e
vari ety o f fe e d systems e nde avor ing to im­
prove o n the orig inal system.

6 • CO • March. 1969 See page 110 for New Reader Service
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Pat. No. 3419872

..·Jell
"610 N . .L INDBERGH BLVD., BRIDGETON MO. 63042

Dept. 181B

Sat isf ied TA·36 owners can convert their beams to the
Classic 36 with the new TA36/CL36 Conversion Kit.

As the latest add ition to the world-famous Mosley Trap­
Master line of amateur antennas . the Class ic 36 off ers:
fre quently-imitat ed, never-improved-upon .Ilosley Trap-

Master Traps; automatic bandsuiitching by means of
exclusively design ed, high-impe dance parallel resonant
Trap Ci rcuits; weather-tested Trap-Master construction.

With 'Patent Approved' Classic Feed System'
You've been hear ing about the Class ic Feed Sy stem and

its phenomenal success in three-el emen t config ur­
ations. Now-in response to repeated requests-thi s

revolutionary new matching system. Balanced Capac i t ive
Matching. has been incorporated into the or iginal six­

element configurat ion of DX-proven TA-36 to create the
new Classic 36. Th i s tri-band beam, rated for max imum

legal power onl0,15, and 20 meters. features the Cl ass ic
coax-fed bal anced element for more eff icient beam per­

formance. increased bandw idth, and maxi mum gai n.

The Mos ley name is your guarantee: Mosley builds quality
antennas and stands beh ind them. Write fac tory

direct for complete specificati ons and performance data.
including VSWR curves and gain figures.

_.

OaK FOR THE
ClASSIC 36
the SSB Show
rch 25, 1969



90651·A

The No. 90651-A

GRID DIP METER
Now w ith t rans istor d .c. amplifi e r '0
increase sens itivity. Full scale meter reed­
ing at . 11 frequencies 1.7 to 300 me.
Tau. band meter. These additions made
while maintaining all of the features
which have made the MillEN Grid Dip
Meter so thoroughly reliable . Same steble
oscillator w ithout spur iou s dips .
Transformer-type po wer sup p ly . The
standard 90651 will continue to be evell­
able also.

JAMES
MFG. C

•

Our Readers Say

Correction

Editor, CQ:
Illy letter published in December CQ con­

tained an error. Please publish the following
correction.

W4HHK has pointed out to me that he was
not the first to bounce a ham signal off the moon.
This was done by Ross Bateman, W4AO, and
Bill Smith, W3GKP, on January 27, 1953. There
was no two-way communication, I believe. until
1960, when WlBU and W6HB worked on 1296
me. W4HHK and W2UK made the first 144 me
meteor-scatter contact.

Important individual contributors are identifi­
able but it takes some digging to get the details
This might be remedied if a careful write
brought "200 lIIeters and Down" up to date. 11
would make a good serial.

Thomas E. Coates, WA 8FQJ
Englewood, Ohio

Youth Speaks Out

Editor. CQ:
I refer to the letter in the December 196

CQ, Ouu REAIlEllS SAY, from Paul Ni nke n
W2WDH (how he ever got a call sign I' ll neve
know.), condemning, slandering, denouncing
and reproving the youth of today.

I am a teenager, 17, was just licensed las
June, and like a multitude of other yo ung adu lts
am interested in other activities than ".. . smok
ing pot and in Sugar Easy X-Ray." We, th
youth of America, have done many unmentione
things for people. but it seems that although th
vast majority of the middle-aged set are ver
understanding to our problems, that there is al
ways some fac tion that thrives on the exnloita
tion of the minority of our age group that in
dulges in worthless activities.

I got into Amateur Radio because I was fas
cinated at " .. . picking up a mike and talking t
a brothe r Ham 2000 miles away." Granted,
great number of teenagers are not interested i
communications, which is fair a nd good . but jus
look at those who are ! It puzzles me that 0 1\
W2WDH mentioned picking up a mike rathe
than a key. whasarnater, been on s.s.b. too lon~
to remember the code? I

The one thing that bothers me the most i ~
that it seems that those in Mr. Ninken's grou~
lo ve to stereotype our generation, but neve1
bother to mention those in their a ge group tha
get on that rats' nest of QRIII, C B. I'll bet rrn
bottom QSL that the ratio of teens on C B i
lower than that of oldsters.

I challenge III r. Paul Ninken, W2WDH. to a
apology to the young hams of America .

Bernard K. Skoch, WN5VP
Jacksonville, Arkansas 1

I



NEW·
FROM

I

The FM-2400 is designed for testing
and adjustment of mobi le and base
station transm itters and rece ivers at
predetermined frequencies between
25 and 470 MHz. The FM-2400 pro­
vides an accurate standard frequen­
cy signal to which the transm itter can
be compared. Th is same signal is
appl ied to the associated rece iver(s),

I thereby assuring an accurate fre­
quency adjustment on all parts of
the communicat ions system.
Up to 24 crystals may be inserted
into the meter fo r the selection of the
frequencies requ ired for testing of
the system transmitters and receiv­
ers. The frequencies can be those
of the radio frequency channels of

See page 110 for New Reader Service

operation, and / or of the intermedi­
ate frequencies of the receiver be­
tween 100 KHz and 100 MHz. Self
conta ined unit. Battery operated.

FM·2400 (mete r 0 nly) $395.00
RF Crystals with

temperature run $23.50 ea .
IF Crystals

200 - 2,000 KHz See Catalog'
2,001 - 13,000 KHz.. .__ .See Catalog'

' WRITE FOR FREE CATA LOG

CRYSTAL MFG. CO.• INC.
10 N O LEE • O K L A CITY. OKLA, 73102

March, 1969 • CO • 9
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by NEW-TROIVICS
the home of orig inals!

HUSTLER is the mobile antenna that has
won the widest pra ise from everyone that
has used it. For really reaching out, and
10r exceptiona l resu lts on every band , the
HUSTLER has no equa l. For unbiased opi­
nion of performance, ask any HUSTLER
use r ••• there are thousa nds of them.

See the HUSTLER at your dealer or write
us for literature.

10 • CO • Ma rch, 1969

Announcements
Benton Harbor, Michigan

The BARA Club Auction will be held on
March 16, 1969. It will be at the Downtowner
Cafeteria , Benton Harbor between the hours
of 10 and 5 P.M. T here will be free parking,
drawings for door prizes and luncheon food
will be available. For a map and bulletin
contact : Paul Playford. W8AEF, 653 Pearl
Ave.. Bridgman, Mich . 491 06.

Stolen Equipment
On or about Jan. I. 1969. the premises of

the Grumman A RC (Bethpage. L.Ll were
broken into and the fo llowing equipment was
stolen:

( I) Collins 32S-1 Transm itter. Serial o.
1089 1. ( I) Coll ins 75S-3 Receiver. Seria l No.
10779. (I) Coll ins 312-B-4 Station Control.
Serial No. 52496.

Please direct anv information with reua rd. -
to the recovery of said equipment to: Emmett
Goodman Sr.. WA2J FA. 18 Apollo I.an e.
H icksvil le. L.L, N.Y. 1180 1. Tel. No. 5 16­
W E 1-571 7.

Midland, Texas
T he 1I1idland Amateur Radio Club (W5­

QGG) of Midland, Texas has scheduled its
annua l 'Swapfest' for Sunday, March 23.
1969 in the Midland County Exhibition Build­
ing . An informal dance will be held Saturda y
night. March 22 . Further information and
advance registrat ion forms may be obtained
by writing P.O. Box 967. Midland, Texas
7970 I.

Knights Round Table QSO Party
The Knights Round Table Local et of

~ I ilwaukcc. Wisconsin announces their up­
comi ng QSO Party, It will sta rt at 0000 G MT

1I1 arch 30, 1969, and end 2400 G MT April 6.
and is open io all opera to rs. on all bands
and all modes of tran sm ission. Point system
will be as fo llows: RST a nd QSO number.
five points for each Wisconsin contact, tcn
points for each Milwaukee contact. fifteen
points for each net member contact. Awards
will be, fi rst place-trophy, all others. certif­
icates. Deadline for applications is April 26.
Logs along with fifty cents to be sent to Net
Control. Joseph F. Williams. W A9TSG . 114
East Brown St., M ilwaukee, Wi sconsin 53203.

[Coll t i llued 0 11 page 97]
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Please don't call it a TRANSCEIVER...
Some people don't like transceivers. Too
much compromise, they claim . . . only sepa­
rate t ransm itters and receivers can deliver
really top-notch performance under a ll con­
ditions . . .

Pretty hard to argue that point . .. UP UN·
T IL NOW!

BUT NOW ... S IGNA L/ONE brings you the
DELUXE INT EG RAT ED STATION . . ..
· .. more performance than any transm itter/

/ rece iver co m binat io n
· . . more convenience than any transceiver
· . . unprecedented versat il ity

WHATEVER YOUR CHOICE IN THE
PAST . . .

COMPARE IT POINT-BY-POINT with
the NO·COM PROM ISE CX7 ...

COMPARE the CX7 with any receiver for
se nsitiv ity, se lectivity options, dynamic

range, AGC merit, VFO smoothness, inter­
ference rejection . . .

•

COMPARE the CX7 w ith any transmitte r
for continuous power o ut pu t in all modes,
P.A. ruggedness, cri sp aud io punch, low
distortion, instant CW break-in and spotting,
quick band-change . . .

COMPARE the CX 7 w it h any t ransceiver
for total size and weight . .. the extreme
flexibility of its dual -channel system ... the
convenience of its completely self-contained
design ...

CONSIDER the CX7 's inco mparable fre­
quency coverage and readout precision .. .
aerospace-bred excellence in engineering

and craftsmanship built-in " ext ras" . . .
overall versatility .

" I t Speaks for Itself"

Slgna//one
A D ivision of Eel ( An NC R Subsidiary )

2 20 0 Anvil Street N . • 51. Peter sburq, F lor ida 33 7 10



makes first class

soldering the easiest

part of any job

Also available : A new Battery Operated Iron for use with 12
von ba ttery or 12·24 vol t AC/ DC source. Complete WIth 12 ft .
cord and battery clips. Mode{ TCP·1 2.

Feenix. Ariz.
Deer Hon. Ed:

I am riting yo u post-hasty on acct. I having
trubble like I not having before. The trubble
I having is that I not having any trubble.

And, not having any trubble ean reely be
big trubble. How can I riting you to telling
yo u about Scratchi's problems when not
having any?

Resently a ll kind good things happen ing.
Even good old IPOIO law is evidently bei ng
repeeled . You know about IPOIO, Ho n. Ed .
- the In ate Pe rve rsity of Inanimate Objects.

Likesame one day before dee-x contest
you blowing to Hon. Smithereens on ly toob
in your rig that local deelers not stocking­
that IPOIO. Or like finding you having to
rite two checks reel fast, and findin g you
only having one check left in check book .

Or when blowing resistor in rig. it being
the one you desiding to mounting under the
tubul ar capacitors. and yo u having to un­
sodde r eleventeen conneekshuns to et to it.
Or, the fu se yo u blowing is the one size you
not having in junk box. That all being IPOlO.

Not happening to Scratchi resentl y. which
reel y disturbing me. Like take the other day.
I dropped a piece of toast on the floor. and it
landed buller side up! Before that I ru nning
out of gas in Hon. Jeep. Gcss where? Rite in
front of gas stayshun . I even coasted in.

I just making out m y income tax-finding
I have a refund coming! Putt ing rig on ai r,
calling Hon. Test twice and signing. and a
UA9 coming back to me! Checking standing­
wave ratio on beem and it measu ring less than
I :25 to I! As you can see Hon. Ed.• I in reel
big trubble!

Absolutely nothing go ing wrong. Other day
I tripping on rug when walking into shack.

[Continued on page / 4 ]

The
o rig inal Dua l Heat

Solde ring Guns

•
•

1._-

Preferred b} tech nici ans for t heir
fast heating coppe r t ips, exclusive

tngger-ccntrcned dual heat , and high
solde ring efficiency. Available in 3 watt ­

age sizes. each with spotligh t.

l OO/140.waU Model 8200. 145/ 21 0-watt
Model 0 ·440, and 240/325·waU Model
0 -550. Al so in complete kit s:

•
Ind ustn~ I r ated pencil Iron we ighs only 1% ounces. yet delivers
tip temperal Ures to 860°F. Coot . im pact·resistant handle. All
parts read ily replaceable_ Model W-PS With ~-i nch tapered t ip .

• 2 5 ·watt. I ~-oz . Model S P·2 3 With ~" I ' P (In kit With e ..lra upe.
so'dennll a id, so ld er - MOde l SP.23K)

• 4 Q-watt, 2 -01 . Mod el SP.40 With W ' 1ip

• BO-watt, 4 -0 l . Mod el SP·80 With ~.. tip

• 12 Q.watl. t u-ca. Mod el SP· 120 With Yz" t iP

• 175 ·watt. 16 ·oz. Model SP- 175 with ~" tip

25-watt Technician's Iron
for intri cate circuit work

De pend a b le MARKS MAN Irons
in a size for every jo b

•

' Ideal for deep chassis work and ccntmoous-cuty sctcenng.
M arksm an irons outpe r form others 01comparable size and
weight . All five feature long-reach stainless steel ba rrels
and replaceable t ip s.

Complete Welle r l me . t your Electromc P.rls Dlstr' butor.

VELLER ELECTRIC CORPORATION, Easton, Pa .
WORLD LEADER IN SOLDERING TOOLS

12 • CO • March, 1969 See page 110 for New Reader Service



HY·GAIN ELECTRONICS CORPO RATION

N.E. Highway 6 at Stevens Creek
Lincoln. Nebraska 68501 DI,I. AC·3

Hy-Gain dealer (he's the best o ne 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
an tenna.

And that's th e real beauty of it.

ELECTRICAL
• Nom inal 52 ohm impedance - no special

matching device needed.
• Widest bandwidth. highest power handling

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

MECHANICAL
• Turn-over mast is hefty !¥B8 dia. so lid rod of

highly poli shed heat-treated aluminum.
• All connections are standard ~-24 th read.
• Mast folds over, swivels, and turns over.

You can mount it on bumper deck. In addi­
ti on . this flex ibility makes it easy and
simple to change coi ls.

• Coi l and tip rod s are a o ne-piece assembly.
Coil diameters are co nsta nt, only lengths
change.

• Shake-proof sleeve clutch facilitates quick
band changeover and fold over for garag ing.

Looks aren't
everything.

This new Ham Cat may be the best loo king
ham mobile antenna you've ever seen, but
that's ju st th e half o f it.

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

First of all , it 's got a shake-p roof sleeve
clutch that folds over when you want to
garage it.

Which also means yo u can change from
one band to another in a co uple of seconds
by simply unscrewing one complete coil
and tip rod unit and screwing another o nto
the foldover mast.

It's also strong enoug h to take a knock
wi thou t bending. And the turnover mast is a
hefty %" so lid rod of highly polished. heat­
t reated aluminum.

We've also don e away with the old-fashioned
plastic shrink tubing and sealed the light­
weight precision-wound coil s in an indes­
truct ible epoxy-fiberglass sleeve. (Which is a
dist inctive white th at'll add to the beauty of
your car.) And, all fittings are heavy chro me­
plated brass.

Th e new Ham Cat combines higher a with
wider bandwidth perfo rmance , without us ing
a lossy-heat generating coil like the others
use. So it not only looks beyond yo ur wildest
dreams, it works beyond them, too.

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

Th e Ham Cat mobile ham antenna is at yo ur

I

~am
caT

MOBILE HAM
ANTENNA
FROM HY·GAIN

See page I 10 for New Reader Service
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Scratchi [from page I 2l

•••••••••••••••••=World Radio laboratories :

• g:~~c~;r~J:~r::aa~15Dl Dept. CO·s39 •• •• Ge n tlemen : •
• Please send me your Free 1969 C(l t ll lo~ . •

• Name •

• •• Addre" •

• City Stat. Zip •

• ••••••••••••••••••
Remember to check pages 34 and 3~

,
for the CQ WPX SSB Contest rules .

landing fl at on m y back on the fl oor,
slid ing half-wa y across room undemeat
ta ble. I thinking-Hot Diggity my troubb
a re over. No indeedy. Looking up a t u nd
side of table a nd disco vering rare QSL c
I losing cupple months ago. It slid ing ou t

,
d rawer a nd stuck under ta ble. i

I even afraid to opening male . Rese n,
gell ing big stack of QSL cards from fe ller!
QSL'i ng to yeers ago. Gelli ng copies of ma J
zincs even though subscri pshun have expi rl
Next thing you knowing I gell ing letter td
ing me I winning contest or something. I

Scratc hi bee n th inking of putting a nten
way Up in foo thills about a m ile from
shack, but not wanting to spend money
feed-li ne fro m rig to a nte nna. Any day
expecting to gell ing lette r from sum bud
telling me how to doing it. Either that 0

inhe rit ing one mile good grade coax.
Hon. Ed ., it scary. [ ge lli ng so despri

des iding to make something bad happ
Going into shack, firi ng up rig, grabbing n
o n VFO a nd giving it a big twist to taki
signal way out of band. Taking m ike, calli
sec k-you, and fe ller in New York comi
back pronto .

Th is surprizing me, so asking h im to gi
me rough freakwency c heck. H e tell me t
I rite smack dab in middle of fone ba
Ho kendoke !! [ checking, a nd he ri te !!
VFO ha ve slipped o ut of ca librayshun .
ca n' t even doing a nythi ng wrong rite !

Woe is me. O h, eggscoosi ng me one minu
Hon. Ed . Land line tellyfone a rc r inging.

Hot diggity fo r reel ! Everyth ing fine aga
Everything arc peeches a nd skim milk (Scr
chi on d iet)! Scratc hi in reel big trubble, T
fone ca ll from local lawyer-type fe lle r. [
bei ng sued fo r cupple thousand bux . Wha
grate a nd glo ry us fee ling!

Hon. Law Suit a rc ha ving something to
with the twenny foot a nte nna on Hon. Je
Seems it knock ing down power line a mo~

ago. Do n't worry about it, Hon . Ed . Bo y l
boy it are good to be bac k to no rma l agat
I riti ng yo u soon from the poke y. I

Respectivel y youl
H ashafist i Scra tcl

Brand New!
Filledwithamazing
buys in electronic
equipment includ­
ing dozensof new
and exclusive
itemsyou can't
buy anywhere
el se!

Anyth ing in the
book on easy
credi t terms,
TOO '

-----WORLD RADIO LABORATORIES

WRL
Electronic Equipment

CATALOG

LATEST... Most UI1-to-Oate
Selection of the Best in

• ELECTRONICS!

~R~~. JUST MAIL INr 55 • COUPON!

92 pages- filled wi th the most comp lete
inve ntory of Hi-Fi, Rad ios, Tape Recorders,
CB equipment, Hamgear, Electron icequip­
ment. Parts and tool s.. .at real money­
savi ng pnces. Send for your copy now!

•
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SPECIAL NOTICE
Amateur Radio DX Handbook is off
presses and in the mail. CQ read­
who ordered their copies direct from
publ isher will have thei r copies as
issue of CQ is being prepared.

dreds of local distributors and book
es will also have cop ies in stock.

Is book is the absolute, most com­
Ihensive sourcebook avai lable on DX
fhe Radio Amateur. It contains every
rceivable piece of info rmation he' ll
~d toward working better DX.

3 chapter headings are listed below,
hough they don 't come close to doing
s fanta st ic volume t he just ice it
se rves. You have to see a copy to
oreciate just how valuable it is .
•

~ antic ipate that our first print run will
exhausted within the next month. To
Ike sure you get your copy while
,y' re still available, check your local
tributor or order direct from the pu b­
ier. The price is $5.00 fo r 200 pages
priceless reading.

roduction
Propagat ion
ateur Frequencies and the DXer
~ DXer: International Factors and Local
l egu1at ions

OX Station
~ k i ng OX From the Home Station
bile OXing

DXing From the Rare location

QSLing
The SWL OXer
OX Contests
OX Awards
OX Clubs
Great Circle Bearing Charts

,......•••••....•.•••••••..••••••••...•.••••
an Publishing Corp., Book Division

anderventer A ve., Port Washington, l. 1., N.Y. 11050
I

.sed is $ for copy (ies) of the AMATEUR
DIO DX HANDBOOK
e Call .

1

1 .

................ .... .... ............ ...........State Zip .
rork City o nd Stote residents add a pplicab le sales tax.................................................

See page 110 for New Reader Service March, 1969 • CQ • 15



The NCL-2000 is desk-top dynamite in the form of
a 2000-Watt 5·band linear amplifier. If you want
high efficiency, superb linearity, operator-oriented
des ign, and contest-winning punch in a pile-up, the
NCL-2000 is your kind of linear. NRCI reliability
engineering also assures that there's no need to
retune with every frequency shift. Turn on the legal
limit in this beautiful package.
D Frequency Range: 80, 40, 20, 15 and 10 meter
bands, with significant band-edge overlap for MARS
service. D Input Power: SSB - 1000 Walts aver­
age, 2000 Walts PEP. AM, CW, RTTY - 1000 Walls.
D Output Power: SSB - 1300 Walls PEP minimum

on all bands. AM - 300 Walls minimum. CW, RTT
- 600 Walls minimum. D Drive Requirements: 2
to 200 Walls, PEP, adjus table. D Output Impedanc
40 to 60 Ohms (minimum). D Power Supply: Built-i
solid-state design. 115 V.A.C. or 230 V.A.C. Draws 1
amperes maximum at 230V. D Tubes and Semico
ductors: Two 8122 ceramic tetrode output tube
plus 13 semiconductors. D Fully metered, sa fe
engineered.
PLUS: ALC provisions, internal dummy exciter loa
full-access front and rear panel design, and t ime d
day, plate overload, plate power and antenna relay

AMATEUR NET PRICE: $685.00

37 Washington Street. Melrose. Mass. 02176
Telephone: (6 17) 662·7700 TWX: 617-665·5032

1001
Se e your favorite deale r, or write directly to factory for co mple te speci fica tions and descriptio

NATlONAL RADIO COMPANY, INC.
NRCI

International Marketing through: Ad. Auriema. Ine., 85 Bro.ad Street, New York. New York 1
o 1969. National Radio Company. In

16 • CO • March, 1969 See pag e 110 for N ew Reader Service



The Voice of Apo110-8
BY HOWARD W . KELLEY•• K4DSN

""......- -.--•
Apollo.8 leaves the pod December 21, 1968 at 7,51 A.M. At this moment communications are
handled basically on v.h.f./a.m. with a 2100 mc backup and data link. It tokes 7,500,000 Ibs. of

thrust to get the Saturn 58 and spacecraft off the launch hill.

See page 110 for New Read er Service March. 1969 • co • 17



The Voice of Apollo-8
BY HOWARD W. KELLEY.* K4DSN

T UEworld is still reveling over the remark­
able success of the Apollo -B moon m ission .
Among its many successes. the night int ro­
duced new strength into communication
th eo ries and practical applications. To th e
Greeks, Apollo was a god of li ght and if
Apollo-S did li tt le else it certa inl y shed a lot
of it on modern science.

Telecommunicat ions aboard th e spaceship
had to he something speci al to he able to
provide voice, television , telemetry, and
tracking and ranging hack to earth . It had to
also provide communication among the
astronauts in the spacecraft and include th c
centra l timing equipment for synchronization
of other equipment and correl at ion o f tele­
metry gear. All of this and sti ll he sma ll.
compact, and require minimum drain on the
craft's power plant.

The kcy to the entire telecommunications
system in the Apollo series is a ne w innova­
tion in the track ing network known as Unified
S-hand . The S-band of frequencies occu pies
from 1550 m c to 5200 mc.

Unified S-Band

The actual equipment includes two phased­
locked transponders'anLi one f.rn . transmitter
all housed in a sing le unit. The transponde rs
operate on 21 06.4 mc a nd '287.5 mc with
the f.m . sec tio n em itting o n 2272 .5 me wi th
identical power outputs of 300 mill iwatts.
Both sec tio ns feed amplif iers increasing thei r
outputs to 2.8 o r 11 .2 wa tts.

"' 656 3 Sapphire Drive, Jacksonville, Florida
32208.

The fact that this system docs usc this
part icular stre tch of frequencies and put s ou t
what so me hams might regard as flea power I

is not really so import ant as what the system
can do in terms of the Apoll o mi ssion .

Unifi ed S-band com bines the fun ct ions of
acq u isition, telemetry, comma nd , vo ice, tele­
vision, and tracking o n one rad io link. Th is
means much fewer ante nnas to cope with as
well as transmitters and receivers. hut pre­
serv ing the capacity to process a ll th e needed
data.

This single frequ ency syste m makcs things
sim pler o n th e ground, too . Practicall y all of
the jobs o f a tracking sta tion can he per­
formcd o n one high-gain antenna . For a
tracking ship at 'sea more data ca n he co m­
piled with less equipment.

Range Measuring System

S-hand trackin g is by the two-wa y o r
double-doppler method . In this technique, a
stable ca rrier of known frequenc y is trans­
mitted to the spacecra ft where it is recei ved
by the ph ased-locked rece iver, multiplied by
a know ratio. and then re-transm itt ed to the
gro und for compariso n. Because o f this. S­
band equipment is a lso referred 10 as th e S­
hand transponder.

To determine spacec raft range. the gro und
station phase-modulates the transmitt ed ca r­
rier with a pseudo-random noise hin arv rang- I. "
ing code. Th is code is detect ed by th c space-
c ra ft 's S-hand rece iver a nd used to ph ase­
modulate th e ca rrier Iran smitted to the
ground. The ground statio n receives the

Table I-Freque ncy Chart o f Apollo Moon Missions

Freq. (me) M od" I nf ormation
-

2287.500 (sec) I' :\1 Vo ice. track ing/ ranging. data
227 2.500 F:\I TV, data
2106.400 (pri) I'M Voice. trackin g/ ranging. data

2%.800 A:\1 Voice, data
259 .700 A:\1 Voice, data , Apollo-to-moon
243.000 A1\1 Recover y beacon

•
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The night before
launch and the
Apollo-S stands ma­
jestically an Pad 39
at the Merritt Island
Moonport on Flori­
da ' s east coast. The
363 ·foot " bird"
weighs 6,200,000 lb.
wit h a full load of

propellant.

signal and measures the amount of delayed
time between transm ission of the code and
reception of the same code. thus obtaining an
accurate measurement of range. Once estab­
lished, this range can be continually upd ated
by the double-doppler measurements.

Data and Voice Link
T he ground sta tions also can transmit data

commands and voice to the spacecraft by
means of two subcarriers: 70 kc for up-da ta
and 30 kc for up-voice.

The S-Band transponder is a double-super-
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Fig. l-Block diagra m of the Apo ll o Communication syste m.
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C-BAND
--ANTENNAS

14 PL ACES)

VHF ANTENNA
12 PLACES)

HF RECOVERY
ANTENNA (WHIPI

VHF RECOVERY
ANTENNAS

S-UND
OMNIC/lRECTIOHAL
ANTENNAS
104 Pl.ACES)

NO.1

.0. 1

.......- NO.~

NO. •

SOLAR RIB
REFLECTORS

HIGH -GAIN
S-BAND
ANTENNA

F"EEDHORNS
10· OFFSET

NO. 3
•

Fig. 2- The S-band high-gain antenna system aboard the Apollo spacecraft. Different antenna
combinations provide five different gains and beomwidths as required fo r various communications

situations.

Fig . 3-Four S-band omnidirectional antennas
ore surface mounted on the spacecraft '0 pro­
vide ba ck-up service for the high gain di rec­
tional antennas in deep space, and primary

coverage in near-earth situations .

het phase-lock loop receiver that accepts a
p.m. signal with its two subcarriers, and a
pseudo-random noise code when ranging is
desired . This signal is supplied to the re­
ceiver through a triplcxer in the S-ba nd
power amplifiers and presented to three sep­
arate detectors: the narrow-band loop phase
detector. the narrow-band coherent amplitude
detector. and the wide-band phase detector.
In the latter, the i.I. is detected . and the 70
and 30 kc subcarricrs arc extracted . amplified.
and routed to the data and voice discrimina­
tors in the prcmodulation processor. In the
loop-phase detector, the i.I. signal is fi ltered
and detected hy comparing it with the loop
reference frequency. The coherent ampli tude
detector provides the a.g.c. for receiver sen­
sitivity control. In addition. it detects a .m. on
the carrier from the high-gain antenna sys­
tem .

The S-band equi pment also conta ins a
separate f .rn. transmitter which permits sci -

5 BA!. D
...:.1( '-',1.
ASS(M8l'Y

COAXtAl
CAelE

•

••
\.'• •

\

HUT SHlfl O
AIlAT OR

... . L... tO" 'lUG

ANHN" "
IRIGHT ·HAN D
POll\RllfO HEliX)
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~_ PULS[ - COD[
WOOUlATtON TEUWURY

r
__ • IGNAL

CONDITIONER

~-VHF/A"

r-r-r-: TRIPLEXER

,..---YHF BEACON

r-- AUD IO C[NTU

'-- PR[MODULAT~

'RDenSOR

1.. RADlO FREOUfNCT
SWITCH

'- CENUAL TIMING
t l [ HINO)

'------ UP OArA LINk

'----- DATA STORAGE

'- S -IAHD POwEIt
AMPLIFIER

Locatio n of Apollo telecommunication equipment.

entific. TV. or playback da ta to he sen t simul­
tancously to the ground wh ile voice. real-r ime
data. and ranging arc hein g sent th rough the
transponder.

All received and transm itted S-ha nd signals
pass thro ugh the triplcxer. Rece ived signals
from the antenna are fed through the tri­
plexor to the receiver. hut transm itte r outputs
a rc sent fi rs t to a pai r of amplifiers. He re the
signa ls may e ither he bypassed d irectly to the
triplcxer and o ut to the an ten nas. or amplified
first if ext ra signal streng th is called for. and
then fed to the tr iplcxc r. Both low a nd high
power (2.8 a nd I 1.2 walls) a rc avail able. The
high-power fin al is automa tica lly chose n fo r
the f.rn. transminer.

Figure I shows the audio, r.f. and ante nna
section in relat io n to other systems.

The source of m uch of this space-to-earth
communication is the astronauts themselves .

See page 11 0 for New Reader Service

Each wea n, a head set that conta ins two in­
dependentl y opera ted earphones und two
mic rophones wi th self-co ntai ned preamps,
There is a sepa ra te a udio co ntrol panel for
each man that enables him to select a ny pos­
sible combi na tion of transmit ting and rece iv­
ing sources. Push-to -tal k is accomplished hy
a button on the electrical um bilica l cable
feeding the spacesuit. This button doubles a,
a key for c .w. in an emergency. At the !l ick of
a swi tch each m a n can gO from m an ual to-VOX opera tion.

The a udio sig na ls go d irect to the premed­
ulation processor where nearl y all forms of
spacecra ft data a rc assi m ila ted , integrated ,
and distributed . It accepts signa ls from tele­
mer ry. data storage. TV. central t im ing. and
audio cen te r equipment. It modulat es. mixes.
and switches these signals 10 the app ro pria te
transmitte r or tape recorder.
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however. as a primary means for dat a in­
formation.

Once the Apollo spacecra ft is in orbit or
goes in to outer space. th e enti re operation
switches over to the Svband system. When
comm unica tion with earth is not possible, a
li mi ted amount o f audio can be stored on
tape.

During recovery the a.m. v.h .f. gea r and

[Colltilllled all page 95]
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The third stage of the
huge Saturn ro c ke t
pushes the spacecraft
and the three Apollo
astronaut s out of
earth's orbit and into
o new world. All com­
munications with the
space men are carried

out on the Svbc nd .

Methods of communication after splashdown.

Equipment Function
D uring the launch, ascent, ncar-earth

phases a nd splashdown of the mission com­
mun icat ion is m ain ta ined basica lly thro ugh a
5 watt output a.m, v.h.f. tra nsmitte r-rece iver
combination (p rima rv 296.8 me, seconda rv.. .
259.7 me) capable o f simplex or d uplex
operat ion . Ssband is used as a seconda ry voice
source during these phases o f the m ision.
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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 strength and durability attainable on the amateur bands.

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

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

And, every Long John comes with Hy-Gain's exclusive Beta Match
and a super-power balun to make sure you get Ihe lap electrical energy
transfer with minimum SWR.

When you really start getting serious about OXing, 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-Gam
SPECIFICATIONS "1IIl.1 ,.....

4-E1'.tlt
zt ...ter

.....1403.
Hle.tlt
41 Meter

".~e l Zl58
SOEI....t
21 M'lef

.....11061
5-EI....t
10 M.t.r

...~.1155•
Sou....t
15 M.tef

ELECTRICAL
Forward Gain 10.33db 945<1b 1145db 14.5db 13.45<1b
Front·lo·8.lck Rat~ iJ\',,,g,) 13db 15db 18db lldb 1lIdb
Frent-te-Side Ratio (Avefagel 40db 35db 40db JOdb 30db
Ma.unumPower (Rf) 5 KW 5 KW 5 KW 5 KW 5 KW
VSWR (at resonance) 1.2 :1 Mal. 1.2:1 Mal. 1.2:1 Max. 1.2:1 Ma. 1.2:1 Mal.
F~pojnt Impedance 50 Ohms 50 Ohms 50 Ohms 50 Ohms 50 Ohms
Hatt-Pnwer Beam Width(E Plane) 53 59 48 42 41.5
Hatt.Pawer Beam Width(HPtal'le) 72 79.5 64 54 60
Frequency Rang' IM,gac"les) 14 to 14.35 7to 7.3 14 to 14.35 18.0 to 19.7 11.0 to 11.150
Allpt... Band.,otnat R,sonanc, (1J SWR) 315 KG 115 KG 370 KG 600 KG 600 KG
Polarization Horiz . Horil. Horil. Hom. Horil.
MECHAHICAl 18 n.
Longest EI,,,,,,,t 38 tt. 73.5lt 38lt 1\. on. 14 '8"
[lement Diameter (largest) Ilh in. 21,7 In. 1\7 in. 32 h. 11,; in.
Boom Length 31lt 46n. 46n. JV.on. 31'Ilr
Boom Diameter (largest) 4\7 in. 4 in. 4 in. 17.6 ft. 3lh in.
Tur"ng Rad,"S 14.1 n. 41.1tt. 19.7 n. 115 MPH 1lI.3lt
Ma.ilfllmWind Survival (No eel 125 MPH 125 MPH 125 MPH 2241bs. 125 MPH
WindLoad nOlI MPH) 360 lbs. 71{) Ibs. 5551... 5.6 1741bs.
Total WindSurface Area (SquareFeet) 12.8 23.6 18.1 1511bs. 6.9
N,t Wolghl (Assembled) 1I61bs. 150 I... 1851bs. 6 1511bs.
Total Number of Elements 4 3 5 1671bs. 5
Shipping Weight 1601bs. 300 Ibs. 250 Ibs. 7.8 cu. ft. 1671bs.
Shipping Volume (Packaged BCP) 8.9 cu. ft. 21.9 cu. ft. 12.5 cu. ft. 2 7.8 cu. ft
ShipPIng Cartons 3 4 3 2

For recommend!d rotators anlI s!lPporIlnl structures. see Hy·Galn Technical Data Reports on MoOeIIlP1S rout lnl sled pole alllt Mo<IeI R-3501 rotatOfl .

-GAIN ELECTRONICS CORPO RATION· N. E. Highway 6 at Stevens Creek · Lincoln, Nebraska
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Underside view of
the v.h. l. phase
modulator shows,
from left to right,
the output connect­
o r, (Inducto r l2 is
located underneath
the connector but
is blocked I ro m
view by the capac­
ito rs .) , the Bias Ad­
just pot, l , and the
diodes, C t , T1, and

the A. ·F. Gcln.

•

A PHASE MODULATOR

FOR XTAL CONTROLLED

V.H.F. TRANSMITTERS
BY FRANK C. ]ONES,* W6A]F

T B E circuit shown here is useful in obtain­
ing a phase modulated or frequenc y modu­
lated output fro m a c rysta l controlled two
meter transmitter. A great many two meter
or 146 mc transmitters usc crystal s in the 8
me range. so the circuit constants were set
up for this range. The phase modulator coil.
L " has an inductance ra nge of about 25 to
40 microhenrys a nd the outpu t coi l L ,. a
center range in the 2 microhenry region . For
6 mc crystals L, center range shou ld be
around 50 and the output coil L, about 3
microhenrys. For 4.5 crystals. the coi l values
should be a round 100 and 6 rni crohcnrvs•

Circuit Description
Since th is un it is a solid state device, F.E.T.

un its we re used in the crystal oscillator and
buffer stages. Motorola l\lP F 105 transistors
work effec tively and arc in the one do llar
class. Sil icon diodes such as I :-1645 arc usable
as variable capacitor diodes though they
require two or three times as much audio fre­
quency voltage drive as would a regular vari­
able capaci tance diode in the 5 to 15 mmf

· 850 Donner Avenue. Sonoma, California 95476.

24 • CQ • March, 1969

range. Some I I 645 diodes are better than
others but the main thing to measure is their
back resi stance as checked wi th a high range
volt-ohmmeter. T he hac k resista nce should
be at least 1000 megoh ms which is thc usual
value measured here on a few dozen samples.
The units arc rated at about 200 p.i. v , a nd
200 rna in power rectifie r service. Sma ll
power diodes or even "top-hat" diodes arc
apt to have a capaci tance of 5 to 15 mmf
with a few d.c, volts of back bias. Computer
diodes arc not suitable si nce the capaci tance
is much lower. The I :-1645 diodes arc rea­
sonably priced, and a pair of new ones
shou ldn't cos t more than about a dollar.

The phase modulation circui t is slightly
different than those usually shown using a
reactance tube or transistor or diotic as a
reactance device across a coil in the output
of a crysta l osc illa tor. The two diodes a rc
used like a pi-network with a slug tuned coil
set somewhat above resonant frequency of
the crystal. In effec t the dra in outpu t circuit
of the crystal osci llato r is the input side of the
pi-network and the high impedance gate of
the buffer stage is across the output side. T his

See pa ge 110 for New Reader Service I
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Second underside
view of the modu­
lator showing mo re
details of the la y-

out.

reduces the resist ive load on the phase modu­
lated coil L ,. and make it easier to get the
desired phase angle change with swings of
audio voltage. Some freq uency modulat ion
probably takes place since this circuit is part
of the crystal oscilla tor. so if extremely pu re
phase modulat ion is desired. an extra butTer

Istage and LC circui t would be needed to
isolate the oscilla tor from the phase modu ­
lator. Monitoring the output on two meters
ind icated acceptable results without an extra
butTer stage.

Output Circuit
T he output F.E.T. stage acts as a n extremely

high impedance load on the phase modulator

and increases the volt or two of r.f. to abo ut
30 or 40 milliwatts of power into a 50 ohm
load. such as the base input of a low-power
bipolar transistor doubler or tripler. The
input impedance of the latter is apt to be
about 50 ohms and it will double the fre­
quency and increase the power to abou t 60
or 70 mill iwatts wit h a good transistor. A
tripler will abo ut brea k even on power in
and a li t va lues unless it is a reall y "hot"
transistor. or the system is regenerative. In
genera l. bipo lar transistors are bette r than
F.E.T.S for frequency doubling or tripling
(also lower priced).

The coupling capacito r from L I to the
F. E.T. buffer gate was chosen so the r.I.

Ou tput
8 + me Motor olo

MPF 10 5

1.5mmf

L, MPF 105
MP F I 0 5 15

0
-0= •,

0Y, Im h
3301< He= 330 1< .002 510 L,T e, 510

J 12 0 05 .20 ! 220
.002

410
100 1< ' 0

410

•cpprcxr-transformer,
step up.

mike to g rid
mately 35 :1

V,-Crystal, 8+ me.

l,-55 t. # 30 e ., 5/8" long on 1/2" dia . slug
tuned form; F slug .

12-14 t. # 26 e. , 1/4" long on 3 /8" dia . slug
tuned for m; F) slug .

TI-l:35 .002
ew.... 100 1<.
M ,k.

II 2501< A ' GA.",

20mf 4ml
+ +

~ I'
I

!l~

I - +
12.

tFig . 1- Circuit of a phase modulator suitable fo r v.h.f . service. All resistors are 1/2 watt; all
capacitance s one or greater in value are in mmf and capacitors less than one are in mf except

where noted otherwise. The output is 30 to 40 mw into a 50 ohm load .
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voltage from gate to source was about one
volt. The. buffer should operate in the Class
A region in order to have high input im­
pedance. This circuit will work even when
the F.E.T. is diven into the class B region
with lower input resistance such as with an
F.E.T. doubler but the phase modulator has
to work harder, and regular variable capacitor
diodes such as the Int. Rect. Corp. 6.8 Sc20.
or PSI PC-I 12-10 diodes or more modern
10 mmf at 4 volts bias IN series. arc needed .
These arc more expensive than small power
rectifier silicon diodes.

If regular fairly low capacitance diodes of
these types are to be used, less a.f. voltage is
needed. A 20 to I turns rat io transformer in
place of thc 35 to I unit shown in the circuit
and photograph. ca n then be used for con­
nection to the usual carbon microphone. The
1000 ohm resistor from +2 volts was chosen
to furnish about 10 rna of current to the
carbon microphone. Some units require as
much as 50 rna or more in which case a
lower value of resistor in the supply lead
is needed, such as 200 ohms.

The hack hias for the diode modulator was
obtained from a potent iometer across the 12
volt supply. It should he adjusted for hest
sounding modulation as monitored in a
phase or frequency modulation v.h.f. receiver.

The 250K pot acts as a deviation control
for selling the bandwidth swing on 144. 220.
432. or 1296 mc.

Construction
This unit was huilt on a surplus piece of

copper plated epoxy board about 6 inches
long and I V. ' wide. This will fit into a 6
inch wide c hassis as a protective and shielding
case. Additional un its such as frequenc y
doublers, triplers and amplifiers of either tube
or transistor types may he mounted in thi s
chassis. The MPFI05 transistors were sol­
dered into the circuit using a pair of long
nosed pliers as a hcat sink clamped on the
transistor leads between the plas tic case and
the soldering joints. Half irich diameter
potentiometers were used for back bias and
deviation controls in order to save space.
The 5 to 20 mmf variable capacitor (or a 5
to 25 mmf adjustable NPO ceramic trimmer)

was included in order to move the crystal
frequency into an f. m. net channel. For
example, the crystal freque ncy can be moved
a few mc in the two meter band.

Some F.E.T. crystal oscillators with UC734.
TIS34, MPF I05s, etc., require a small added
capacity of I to 2 mmf connected from gate
to drain as shown in the circuit diagram.
Some transistors will oscillate well enough
without this capaci tor. A very high gain
F.E.T. in the buffer stage might tend to osci l­
late with a 15 mmf gate coupli ng ca paci tor.
If this problem arises at proper adjustments I
of L, and 1_". usc a sma ller coupling ca paci tor
such as 5 or 10 mrnf, or a higher value of
source bias resistor in this stage.

A. F. Circuit
The audio system is about as simple as

possible. If some othcr type of microphone
is to be used such as a high impedance crystal
mikc. a two stage resistance coupled amplifier
with MPF I0 3s. should provide approxi­
rnatclv a volt or so of a .f. output. This would
mean 'c1ose talking type of operation. If three
stages arc used for a desk type of micro­
phone. an audio gain control may he needed
in addition to the "devia tion" control. The
latter is rea lly just an a.f. output voltage
con trol.

Producing f.rn . at two meters requi res
more a.f. voltage than for 220 me. Using this
unit for 432 mc requires very much less a.f.
At 1296 mc with a frequenc y multiplication,
o f 162 times. the a.f. gain or deviation con trol
has to be turned down to ncar the back hia
and by-pass ca paci to r end of th is control.

The circuit as shown will function with
6. 9 o r 12 volt supply but 12 volts wil
produce better r.f. output for driving ,
doubler or triplcr stage. It has also been usc
with an 18 volt supply for driving a fairl
good sized triplet stage.

T he outpu t coi l is tuned to the same fre
qucncy as the crystal for maximum r.f. int
the load. a tra nsistor or 50 ohm coax lead,
The other coi l L, is usually tuned to a hi gher
frequency in order to ohtain oscillation wi t
the crystal. This effect is familiar to those
who have used triode tuned plate crysta
oscillators with tubes or F. E.T.S. •

PLEASE USE YOUR ZIP CODE NUMBER ON ALL CORRESPONDENCI
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C AN a radio amateur be said to be radiant
over the ai r'! Rad iant, like a bride '! W2LEC
was radi ant, for his was the indubitable fi rst
QSO with G B2LO. He glowed like a fin al
fit to bust.

All hell broke out after that fi rst QSO. It's
surprising how many people arc around on a
Mond ay morn ing, when some thing unusual
crops up on the air. The combination of
'intriguing callsign and tremendous signa l,,
from that 200 ft. high quad, brought them
all out, like bugs in Spring. Second QSO
went to G3WRU/M , who had helped during
the GB2LO tests, by moving his ca r all ove r
London to give comparati ve reports. " ['m

*95 Coll inwood Gardens Clayhall, li ford, Essex,
England. '

•••••

l unchtime crowds a t G B2l0.

See page 110 for New Read e r Service

500 yards away. heading in your direction
th rough thick traffic," said Graham, " Is there
anywhere I ca n park '!" Just as well ask a
T exan if Alaska is the biggest State.

Oo r duty policeman was outside, as
wrought with curiosity as any 80 inches of
City of London coppe r could eve r be said
to be. They've seen just about everything.
these boys, but maybe this one had never
seen a radio sta tion in a goldfish bowl before.

"Exhibition radio car approaching, Ser­
geant," I sa id. T here's no th ing like rapid
promotion for getting someone to do what
yo u wa nt. "W here ca n he park '!"

"Bring it right up here on the pavement
(side walk) madam," he suggested. As in a
dream, G 3W RU/ Mobile found himself es­
corted up onto the sidewalk next to the studio,
by a policeman .

" My friends are never going to believe
this!" he uttered , as the policeman saluted.
then stood loving guard by the car.

The operators had been briefed on the
details of the Ci ty of London and its Festival.
Sometimes enthusiasm might have clashed
with accuracy. Far distant amate urs accepted,
with good nature, ou r clai m that real esta te
in the City is the most expensive ,in the world,
which is true. T hey we re well mannered
enough to accept, too, the wide spectrum
statement that this same esta te costs £250
($600) a square inch. Inch-shrninch, foot­
shmoot- who cares'! Since when did adver-
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The mobile instollation of G3WRU/M, who was
a llowed to pork on the sidewalk, with the

plessing of the police.

tising rely on accuracy for effect?
There is a technique to talking big. though.

which our operators perfected. although talk­
ing big is un-British . The height of tha t an­
tenna . for instance-i t must be conceded that
200 ft. is high, by any standa rds. In Europe.
200 ft. might as well be 2.000. Only one
Italian and one Russian (at Moscovv' Univer­
sity) ante nna arc higher. My son. G3Ui\ IL,
who will he wasted in the electronics caree r
he has chosen, for he should go st ra ight onto
Madison Avenue. developed an envia ble.
de licate . throw-away casua lness when de­
sc ribi nu the G B2LO antenna.-Our home antenna is a telescopic tow~r.

resting at 25 ft. and rising to 60 when Don
M ille r is somewhere that he isn't . So. when
we speak to a \V6. with his Californ ia Kilo­
wall and 100 ft. tower. Laurie is properly
humble. But every dog has his day. G3U i\ IL
was operating G B:! LO anti working a gaggle
of W 6·s. one of whom he congratu lated on
the quality of his signa l.

"M avbc it's because I've cot rnv antenna. - .
at 160 ft." suggested the W6.

" Rea lly." replied Lau ric. in that tone which
makes people loathe the British (and do their
d arncdest to copy them !) "Ours is at 200 ft! "
This left the W6 a very worried man indeed .

Five main roads intersect at Hol horn
Circus, pronounced "Hoe-b'n." where the
G B2 LO Goldfish Bowl huddled against the
bulk of the Daily M irror building. The police
assess that 45.000 vehicles a day pass the
spot. The noise was so great you could to uch
it and taste it. The double windows helped
keep it wi th in bounds. but the police insis ted
that all three studio coors be kept open. fo r
safety. when the station was open to the
public. so most of the ti me the tra ffic noise.
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together wi th the no rmal ruckus of a health y
s.s.b. station. ampli fied fo r the audience o n
the sidewalk. approached a pitch that was
almost more than human nerves could stand.
A n hour of this treatment was as much as
most operators could tolerate. One fea tu re
which we had not thought to include in a u '
list of operators' essential qualifications wa~

physi c ial toughness.

An ave rage of 3.000 people a day visite9
the station. Most were content to stand outj
side, adeq uately entertained by the talk;
through system . Mnn y ,..'ere enticed ins id<,
and wandered through. to get a closer look
at the works and to as k questions. U''ilIa ll~
the public were receptive and entrance :
eve n by the ba rrage of QRi\1 and QR:-I tha
we couldn't always avoid blaxtiru; at the. -

T alk- through wa, ac hieved by feeding th
mic direct to the t ransce ive r and to the hig
impedance mie input circui t of the puhli
address amplifier. The speaker was si m ilar l
connected to a low im peda nce mic inpu
W hen the con tact ,..'as good. we turned up th
volume of the talk-throuuh . But of cOUP.-
radio conditions were awful , H ave radi
amat eurs ever been known to admit thatcor
dit ions arc an ything other th an awfu l? So "
couldn' t always be as di scriminatin g as we'
have liked. Ne vertheless, G 1l21.0 made I.S(
contacts in 13 days' operation. with It
countries.

Afte r on ly one day. we could see. from t
excitement G B2 LO was ecncratinu all ov- -
the ama teur world. that we would have
ex tend o perating time beyond the perio
the sta tion was open to the public-I I A ..

to 4 P .M. Plainti ve complaints ca me from V
ZL and the West Coast that they would
get a bite of the cherry. So G3Ui\ IL did t
all-n ight stints. in which he said he had be
the center of some of the bigges t DX pile-u
he had ever heard. and there was some e.
night operation. too..

Within seconds of the first. sensational g
from John Graham. G3TR. President of !\
Radio Society of Great Britain. the Goldfii
Bowl phone began to ring. Surprisingly, f
o f the call s concerned TVI! This is the a
vantage of operating in a place with fq
residents. like the middle of the Arizol
Desert, or the City of London. On Sund'
we d id interfere a little with the organ i
nearby church, but ba refoot operation solv
that problem. One day J got a frantic ei
from the offices of a mighty insurance cor

See page 11 0 for New Reader Servi
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ny, across the road.
"You're coming through on our dictaphone
stem!"
"So what do you want we sho uld do?" I
plied . They sho uld have taken out insur­
ce against such a contingency!
Most of the enquiries were to ask what
quency we were using and could we he

ceivcd on a transistor radio. Time and again
had to explain that. no, it could only be
pne if you had the local oscillator of a
Icond receiver to heat with the received
nal. By the end of the exercise. I almost
derstood what it was I was explaining.
One of the first call s came from the B.B.C.
was natural that the y should take a li vely

terest in GB2LO. considering th at " 21.0 "
s the call sign of one of the world's first

ireless sta tions, th at transm itted from Lon­
n in the ea rly 1920's and developed into
at is known now as the B.B.C. They fea­

red the GB2LO Story in several programs.
In the B.B.C. World Service program with
ich I am connected , IVorld Radio e ll/h .

e had . understandab ly. covered the story in
me detail. Now I had a call from another
ograrn. Could they come alone with a tape
co rde r ri ght away and interview me?
" Be my guest." I coo-ed. swallowing what

as left in my glass . The Daily Mirror had
unched GB2LO in the only possible decent
avl
Minutes later I was closeted with the

.B .C. man in an empty Daily M irror offi ce.
e switched on his recorder. gave me onc
ading question and I talked for ten minutes.
ithout hesitation. succintly. fluently and,
ore rem arkable, logically. He switched off
d eyed me with some respect.
"T hey told me you were good." he said,
lit never how good!"
"T hey never told you how good I can he
ter four glasses of champagne. darl ing!" I
plied .
B. B.C. apart. we had plenty of favourable
blicity. Technical magazines the world over
vc gone to town on the story. The Daily
irror (dail y circulat ion 5112 million) had a

elightful front page story and a couple of
,her useful snippets. The "quali ty" papers
'ere gracious enough to refer to their noisy
rva l's scoop. but the other popular papers
'nored us. We heard on the tomtoms that
ny one of them would have been glad to play
ost to GB2LO, if they had been approached .

was the good luck of R.S.G.B. and the
<lily Mirror that they got us first.
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GB2l0's distinguished neighbour - Sir Alec
Rose's tiny sailing boat, Lively l.ady, in which he
had just completed a single-handed circuit of

the world.

G B2LO really was a goldfish bowl. T he
biggest crowds assembled at lunchtime, when
office workers arc glad of any diversion to
enliven their lunchtime stroll . Some regular
customers stood, noses pressed aga inst the
glass. for close on two hours. Some brought
their lunch sandwiches and munched through
the QRM .

I guess some of the public didn't under­
stand much of what they were hearing. Hun­
dreds of miniskirted young girls fl ocked round
the studio, like brightly colored. leggy birds,
qu ite ca ptivated, but I got the idea th ey
thought the operators, especially the younger
ones. were real, live Disc Jockeys. There
was a lot of nudging and grimacing and
giggling outside the studio and as much
stra ightening of ties and esoteric fid dling with
transmitter controls inside.

Across the road was another Daily M irror
City Fest ival exhi bit and one we were proud
to have as neigh bour. A middle-aged E nglish­
man called Alec Rose had, th at week, com­
pleted a single-handed circuit of the world
in a tin y sailing boat. and hee n knighted hy
the Queen on his triumphant return. The
boat. Lively Lady . so small I wouldn't have
crossed Centra l Park Lake in her, was on
public display and Holborn Ci rcus was gay
with hunting and fl ags, including a message
in naval code straddling the road, in which-we had a vested interest.

The evening Lively Lady was to arrive was
co ld and wet, yet a crowd gathered to see her,
so do the British love anything small and
brave. There was a great taradiddle of di­
verted traffic and barriers across the road
and impatient police, whilst the last of the
decorat ions was hoi sted into place. Then the
string broke. A Daily Mirror workman ran
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All kinds of people inspected GB2l0. The
gentleman in the forma l rig wa s on his wa y bock

from a garden party at Buck ingham Palace.

across the studio.
"G ot any insulation tape, mate?"
In this context, " ma te" conveys no bio­

logical sentiment . It's basic Cockney for:
"This is a democracy, whethe r you like it

o r not !"
A piece of insulation tape? What a question

to ask a coven of rad io amateurs!
So there. proudly blazoned across the road.

was the message: "T HE C ITY OF LONDON
AND THE DAILY MIRROR SALUTE SIR
A LEe ROSE!" held up hy a small piece of
R.S.G .R. insulation tape! So is history made
hy Joe Soaps like you and me.

T o run an exhihition sta tion for a couple
of days is one th ing. To run it for two weeks. -
tak es sta mi na. O ur operators collaborated
sta unchly in what became, towards the end
of the two weeks. a physical endurance test.
Because those doors had to he open. some­
tim es it was sti fl inalv hot in the Goldfis h

• •

Bowl, sometimes so cold we had to wear
coats. The British Summer can produce a
temperature swing of 30 degrees in as man y
hours. Meals. although they were excellent
and cheap, because we were allowed to usc
the heavily suhsidised Daily M irror StafT Ca n­
teen, had to he rushed. because lunch-hour
was rush-hour and everybody who could he
available was needed "on stage" d uring the
normal lunch hour.

"On stage" is an apt phrase. GR2LO was
Show Biz. Soon we were even using theatrical
jargon-"Curtain up!" when it was time to
raise the bl inds a nd commence the day's per­
formance; "O verture beginners!" to gel ope r­
ator, logger and publ ic rela tions pe rsonnel in
position hefore each ope ning; and. of course.
the inevit able "The Show must go on!"-And Show it was! You had to play to the
gallery and o fte n the gallery responded with
all the verve you would expect from a London
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audience. One of the best Stateside signals
into G had been, consistently, for many
years, that of WUFG, Willard Cook, Hope­
dale. Mass. Willard can always be relied on
to be there a nd to be loud and clear. GB2LO
contacted Willard and explained whe re we
were and what we were doi ng.

" QRX," said an excited Willard, '" read
about that somewhere. Yes, , remember,
there was an article and picture in CQ Maga­
zine.. I've got it right here!"

The signal was 5/9 with no QRM and the
audience outside lapped up the fl at, New Eng­
land voice like it was Frank Sinatra.

By coi ncidence. of course. I had that issue
of CQ with me. I rilTled through the pages.
found the item and held it up fo r the crowd
to sec. They clustered round as it were an
unex purgated " Last Exit" I was showing
them. the ones in front interpret ing for thc
unfortuna tes in hack. There was wha t publ ic
relat ions people ca ll spontaneous immcdiacv
ahout the situation. which would ha ve bee n
difficult to con trive. even for a pu hlic rela­
tions ex pe rt. A nd I cou ld have sold that copy
of CQ a dozen limes or more.

The Show m ust go 011.' Of cou rse \ \ 'C had
an emergency. tears throu gh the greasepaint.
And it was a ri ot. Nothing small time for
R.S.G .B. Ou r backstage emerge ncy involved
the Mayors of New York . Washington and
Phil adelphia and the Lord Mayor of London.
no Ics-;; !

Once G R2 La was launched and I cou ld sec
it was a success. I thought I cou ld never agai n
have an idea to top it. How ca n you gild a
lily'! lIut , trying to slee p a fter the excite ment
of the first day, I suddenly thought :
" Why ca n' t the Ma yor of New York ta lk to
the Lord Mayor of London. vi a GB2LO?"
Wh y not. indeed ? My ever-loving husband,
G3 r-I R. was snoring at my side. This al­
ways irri ta tes me. If I ca n' t sleep. nobod y
sha ll sleep. I kicked him awa ke and explained
my new idea.
" Lord Mayor won' t be allowed 10 speak. ot
a licensed ama teur." he grunted, rather
nastil y. I thought, then he went off to sleep

•aga m,
I lay there think ing about that for an hour

or so. But if we asked Ihe G .P.O. ever so
nicely, even the G .P.O. couldn't he so dense!
as to refuse permission for the City 0

London's First Citizen 10 sav a dozen word•
on G B2l 0 . They must realize what a tourist
att rac tion such an episode. stage-ma naged,
would be. And Britain needs tourists and
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. needs to provide the tourists that do come
with somethi ng to write home ahout. In the
silence of th e subu rban night it a ll worked
out logica lly.

Next morning I had a wo rd with a friend
who is a very high-ranking official at th e
American E mbassy in Lo ndon.
" Let me work on it. honey," he said. "and
I'll call yo u to night." He worked on it. Late
th at n ight I had a ca ll direct from Washing­
ton, from anothe r infl uential frie nd .
" 00 you want th e Mayo r of ew Yo rk only.
or wo uld you like the M ayors of Washington
a nd Philade lphia. too. honey?" he asked .
" Le t's not be niggard ly," I replied. "Let's
have a ll three !"
"All we need is a cable fro m yo ur G .P.O. to
the F .C.C. that th ey will agree, in this o ne
instance, to our using pho ne pat ch to link up
the th ree Mavors in o ne 050:'

•
Pho ne patch and 3rd pa rty tra lTic are, of
course , ba nned in Britain.

An ho ur la ter ca me another Wash ingto n
call.
" Don't worry about that cable. T he FC.C.
ha ve agreed to waive th e phone patch clause,
in view o f the exceptional ci rcums tances:"

F.C.C. m ight be o n the ball and wide vis­
ioned. Not so th e British G. P.O. To our re­
q uest for permission for the I.ord Mavor to

• •
say a few words o f greeting to three Ameri-
can Mayo rs. the repl y was an unequivocal.
bland O !

I raged and roared and blazed.
"T hey can't be that stupid! They can't! Be­
sides, I remember tha t th e Lord Mayo r of
Lo ndo n is above the law with in the 1.03
square m iles of the Ci ty of London. He even
takes precedence o ver the Sovereign in the
Ci ty . If he wants to talk, he m ay tal k. If any­
bod y eomplains the re's probably a law o n th e
Sta tute Boo k that enti tles him to have them
hanged , drawn and quartered and th eir heads
stuck up o n poles o n top of London Bridge.
or, better sti ll, burn t alive.. . !"

We must call the Embassy and explain tha t
it was no-go fo r th e Mayo rs' h isto r ical 050.
Fulminat ing, I d iscussed the m aile r with
G3 BIO, Edgar Wagner, who is th e cleve rest
man I know.
" You' ll never budge them," he said, 'Things
like 3rd party traffi c , phone patch and allow­
ing unlicensed persons to talk over an ama­
teu r r ig will never be permitted in Brita in,
because they might threat en the Sta te's
monopol y of telephone and telegraph serv­
ices. But calm down and ask any American
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The lord Moyor of londo n, Sir G ilbert Ing le field,
sign s the visi to rs' Book for R.S.G.B. General

Manager, G4AR, Eric Dowdeswell .

why they don't have an outgoing OS L Bureau.
Few of them have bothered to fi nd out. Thev
just accept things as th ey arc and join an
o rga nization like R.S.G .B. to ge t the OS L
faci li ties. If they do delve deep enough. they
m ight ge t qui te a surprise!"

On J uly 18, after a gruelling morning re­
hearsing and recording at the B.B.C.. I was
having a quiet lunch with my Producer in the
B.B.C. StafT Canteen. not as good as the
Daily Mirror's, but posher. An o therwise de­
light ful man , he has yet to be persuaded th at
amateur radio affai rs should have as promin­
ent a bite o f h is program as broadcast OX
news. I am working on this problem. friends.
and hope. by di nt of good example and the
basic sweetness of my nature. to ma ke him
sec things my way.

I was in process of working on it when
the re came an urgent phone message. Would
I re turn to GB~LO at once because:
a) th e rig had blown up:
b) the Lo rd Mayor was to visi t th e sta tion a t
3 P.M .:

c) a ews Team from yet another B.B.C. pro­
gram was wai ting to interview me in the
Goldfish Bowl.

An R.S.G .B. member who is one of th at
e lite corps, the Lo ndo n taxi drivers. had been
sent out to fetch me. He had presented him ­
self to us on the first day of G B2 LO. an
s.w. l, eager to do anything to help. Each day
he appea red fo r an ho ur. Where did he leave
h is taxi in that hotbed of no-parking a nd fire­
breathing policemen. we asked.
"T he cab breaks down nearby each day and
I leave it wi th the hood up!" Never did a
Lo ndo n taxi drive with such verve and de­
te rm inatio n through the thick of the Cit)'
traffic .

I found chaos. The rig had broken do wn
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Waiting for the sked with A.R.R .L.-G3TR, John
Graham, President of the Radio Society of Great
Brita in, with G6Cl, John Clnrrlcoc ts, and the
au tho r. G6CL is wea ring his cha in of offic e a s

Mayor of Enfield.

and m y husband was in process of fixing the
replacement. Praise be our fiercely contested
decision to usc commercial gear. Imagine
trying to trace and repa ir a fau lt in home­
brew equipment in one hour!

l\ly husband had been dragged from his
business at the busiest hour of the busiest
day of the week, to do the exchange. In shirt
sleeves, sweati ng, unshaven, missing his lunch ,
racing against time, using words I didn't know
he knew, he looked as unsavory and villainous
as a Corsican bandit on an off-day, If he was
still around when the Lord Mayor arrived,
we must pretend he didn't belong to us.
Otherwise bang would go the image I had
been so careful to build and sustain. at
GB2LO, of radio amateurs as urbane and
respectable citizens.

I coped with the B.B.C. reporter. who was
doing a program in Finnish, this time. about
GB2LO. He kept asking tactless questions
about why the British-made equipment had
broken down.
"Nonsense!" I retoncd, "the British equip­
ment is perfect. It's the American mic and
the Japanese cabling that failed!"
Strangely enough, it was the American mic
and Japanese cabling that had failed and set
everything else awry. That's public relations.

The duty policeman was all calm.
" Don't worry, madam, it' ll be alright. you'l l
sec!" he soothed, as I tried to call the Lord
Mayor's office, to make sure he was coming.
I was trigger happy about hoaxes. The day
GB2LO opened the police got a squeal that
300 hippies were on their way to "take over"
the station.

A police inspector came to say the police
had no information the Lord Mayor was
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planning a visi t. Therefore the Lord Ma yor
would not be coming. He was sti ll th ere when
the Lord Mayor's secretary ca lled to say the
Boss was on the way.

Meanwhile the substitute rig was in action
and contacting W2RP. "Charles, if yo u wa nt
the QSO of a life time. QRX aboutS m inut es,"
we said. Charles Q RX'd .

The Lord Mayor arrived and you'd have
thought we had been preparing for him for a
week. T he as htrays were emptied. th e fl oor
swept. everybody's hair was in place. except
my husband's. and we bundled him neatly out
of one door as the Lo rd Mayor entered th e
o ther. Like stage ex tras a group of America n
to urists appeared. cameras clicki ng .
"Welcome to G II2 LO, m y Lord Mayor." I
purred, all public relatio ns and Lanvin's
A rpege, "there's an A merican radio amateur
in ew York standing by to send greetings to
the City of Lo ndo n."
W2Rp was hoarse with exci teme nt but he
carried the occasion olT beaut ifully. A fter­
wards he told us that. in his long amateur
radio career. this had been the highlight.

He wasn't the o nly amateur who rose
splendid ly to th e occasion. T he G II2LO ope r­
ators were instructed to concentra te on the
interesting and informative stations. \l1.. h~

would remember there could be several hun
dred members of the public listening and t
qui t the techn ical tal k but join with us in th
job of ente rtai ning th e pu blic. for th e sa k
of amateur radio, evervwhere. I tho ucht th i. -
might have meant cutting short at least o n
QSO in two. I was wrong. Almost every con
tact realized what was req uired of him . Yo
could practically sec radio amateurs a ll o vc
the world sitt ing up and preen ing the ir whisk
ers, as they shared ou r responsibi li ty. On
after another thev came back with intercsti n•
descriptions of the ir home towns and thei
jo bs, with remin iscences, o ften funny . 0

visits to London. with comments about Britis
miniskirts and weather and beer and wit
beautifully phrased greetings to the listeni n
crowds.

Perhaps the most exciting moment of th i
exciting fo rtn ight ca me when R.S.G.II. con
tactcd A.R.R.L. T here on sked was Johi
Huntoon. W I LVQ, A. R. R.L. General Man
ager. In London we had operating G6Clj
Jo hn Clarrieoats. This was the fi rst time tha
R.S.G.II. and A.R.R.L. had ever had an of
ficial amateur rad io contact. Wh ich make

[Continued 011 page 1001
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Send (he following books : Nos. _

Order from any Electronic Parts Distributor, o r
ma il to Howard W. Sams & Co., Inc., Dept. CO-3
4300 W. 62nd sr., Indianapolis, Ind. 46268

o Send FREE 1969 Sams Book Catalog

So Vou Want to Be a Ham (4th Ed.)
by Robert Hertzberg. W2DJJ. Completely revised to in­
c lude informati on on the incenti ve li censing. This Is the
book to have to learn about amateur rad io, ham equip­
ment, operati ng procedures, and how to pass the FCC
exam. 192 pages.. 20607, only . . • •. •••. •••• •. • •. $4.50

ABC 's of Ham Radio (3rd Ed .)
by Howard S. Pyle . W70 E. Enlarged and updated to in­
clude all the study matertat required to obtain the
novice -c la ss license. Covers latest FCC regulati ons,
Including new incentive licensi ng provisions . 144 pages .
20638, only • .•• • . . . • . . . . • .• . .• . .• . . . .• , • . ••. • . $2.95

Amateur Radio Mobile Handbook
by Charles Caringe lla, W6NJV. Provides comple te
Info rmation for going mobile. Expla ins circui try and
cons truction of commerc ially built mobile amateu r
eq uipment. Shows how to build mobile converters, trans­
mitters, tran sce ivers , and modulators, etc. 176 pages.
20035, only . . .• •• . .••• •.• • . • •••• ••• .• • .•• •• •• ,$3.50

Transistorized Amateur Radio Projects
by Charles Carlngella. W6NJV. Presents a complete
eelecttcn of trans Istorized ham radio construc tlon
projects for the beg inner as well as advanced amateur,
Inc ludes several prin ted-c i rcui t board projects and the
negatives tor etch ing them. 140 pages.
20570, only , • . • . , •. .• . . . • . . . •••. •• . •••.•• .•••.$3 .50

Ham Antenna Construction Projects (2nd Ed .]
by J. A. Stan ley . Practi cal gui de to cus tom·building
your own antennas ; descr ibes all types of arrays, In­
stallation, tun in g up and testing; shows you how to
make the best use of antenna power. 160 pages.
20654. only . . . . .• . . .•• •• •• , . . .•..•. •.. •. .. • • • •$3.95

lOt Easy Ham Rad io Projects
by Robart M. Brown & Tom Knaltel. A selection of easy­
to-bu ild. Inexpensive circu its for a variety of w orthwhile
ham devices. Provides brief descriptions. construc tion
hints, diagrams, and parts l ists: includes substitut ion
guide appendix . 160 pages. 20674, only •••••. • . , $3,95

Transistor Transmitters for the Amateur
by Donald L. Stoner. W6TNS. Shows how to buil d solid­
state crys tal checker/ calibrator, low-powe r cw xmi tle r
And eigh t o ther transistorized prolects. 128 pages.
20450, on ly • . . . . , . . .. . . • . • • • • • • • •. . . . . .. . . • • • . $3.25

Amateur Radio Antennas (2nd Ed.)
by Harry D. Hooton. W6TYH. Provides full details on
theory, des ign, construction, and app licati on of anten­
nas. Te ll s how to selec t the best antenna system for
op timum performance. 176 pages. 20611, only • • • . $3.95

Practical Ham Radio Projects
by Charles Carlngella, W6NJV. Includes circuit dia­
grams. parts nets. and detai led Instruc ti ons tor build ing
12 unique and useful ham shack devices at the lowest
poss ible cost (no item exceed s 550), 128 pages,
20042, only •. •••• .• . • • . . •• .• ••• .• . .• •. • .•• • • • •$2 .95

Amateur Rad io Construction Projects
by Charle s CItf ;ngelfa, W6NJV. Shows how to build
nov ice transmitters, converters. all-band phone-cw
transmitter. and others. Provides detatted. easy-to­
foll ow building and operating instructions. 136 pages.
20045, only . . .. . . . . . .• , . . . . . . . . . • • . • • • , . , . . ... $3.25

Amateur Rad io Incent ive licensing Study Guide
hy Ro bM t M. Brown, K2ZSQI W9HBF and Tom Knelte/,
K2 AES. Full y explains the new incentive licensing
wh ich auec ts both newcomers and cte -umers. Co vers
"In the nElW FCC Regulations and band allocat ions.
l"c ludE' !' sample exams tor Novice, Technician. Con ­
ti.ti ona t. and Genera l-Class licensing. 160 pages.
[E-050, only . . , , •••• • • • • • •• • • • • • • • . • • •• •• • • • .• $2.75

Th. VH F Amateur
by Robert M. Brown, K2ZSQI W9HBF. Completely up­
dated handbook Incorporating the f inest material on
vital vhf subjects from the rare back Issues 01 the
tamous VHF Magazine, pl us new data ot great i nterest
10 both old and new vhf men. 160 pages.
EE·65060. on ly • •• . . .• . .• . . • . . • . • . • • • • • . . • ..••• $4.50

Commercial Radiotelephone License
O&A Study Guide

by Woodrow Smith & Rober t Welborn. Invaluable prep­
aration lor the exams. Que st ion s cove r ti rst four ete­
ments 0 1 the radiotelephone license exam. Answers
ru e detailed and comprehensive, 272 pages.
EE·031. only • . • . . • • . • , • . . ... . • •. • . •. • •.. •. . . .. $6.95

Single Sidebend : Theory and Practice
by Harry D. Hooton, W6TYH. The one-sou rce guide to
ssb. covering orig in and princip les, derivat ion of ssb
si gnals, ca rr ier-suppression techniques, sid eband se­
lect ion , and a complete ana lysis of ssb equipment. 388
pages. EE.350, only . • • • . . . . • . • • • • • . . • • • • . . . • . • •$6.95

Transistor Radio Handbook
by Donald L. Stoner. W6TNS & Lester A. Earnshaw,
ZLJ AAX. Covers the use of transistorized communica­
t ions equ ipment for amateur and commercial appnca­
tions . Provides simplif ied theory, plus practical con­
struct io n projects for solid-state equ ipment. 180 pages.
EE·044, only . . . . • • . • , • • . • . .• . . . • . . .. . •• ••• • , . . $5.00

Tells how to design. bui ld , and
operate latest types of arn e­
teur t ransmitters, receivers ,
transceivers. and ampl ifie rs.
Provides extensive, simpl ifi ed
theory on practica lly every
phase of radio. All original
data. ve-tc-eete, complete , 848 pages,
EE.167, only. _•. • •• • • • • . • • . • •... • . • . • . • • • , .. . $12.95

General-Class Amateur License Handbook
by Howard S. Pyle, W70E. A com plete gu ide, in cluding
typi cal FCC test question s and answers, to help yo u
prepare for the r ect mtcten. Cond itiona l. or General­
Class radio exam. 144 pages. 20639, only . .•• • • •$3.25

Bu ild ing Your Amateur Rad io Novice Station
b y Howard S . Pyle. W70E. Provides comple te . easy-to­
follow con struction deta ils to r bu ild ing an Inexpensive
transmitter and rece iver, p lus several va luable acces­
sory items. tor Novi ce or Gttneral Class operation . 12a
pages. 20050, on ly .• • .. .• . . . .. ..•. •. • • . •. • . . . . $3.75

International Code Training System
by International Teaching Systems, In c . Special pro­
grammed charts and 33 V:J -rpm record ings help you re­
cei ve at 2·3 wpm in just a few minutes. You'll be recelv­
in g and sending up to 22 wpm with less than an hou r
of recorded in struc ti on . 96 pages ; 6 record sides.
20138, only . • . • • • • • . . . • • • . • • . • . • . . • . • . . . • • • . • , $7.50

11TH EDITION Of THE fAMO US

Radio Handbook

Famous Editors & Engineers Books

Advanced & Eltra·Class Amateur License Handbook
by Howard S. Pyle, W70E. Prov ides all the into rmation
you nced to obtain your advanced-or ex t re-c tess
license. Makes preparat ion for the se top licenses far
CAsler for present holders o f lower licenses. Includes
SAmplo questions lor each exam. 192 pages.
20649, on ly ...... .•••• .•• .•.. . .. •.• ••••• .. . . . . $3 .95
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THE CQ WORLD WIDE WPX SSB CONTES]
April 12.13, 1969

I Contest Per-iods Starts: 0000 GMT Saturday.
Ends: 2400 GMT Sunday. Only 30 hours of
the 48 hour contest period permitted for
Single Operator stat ions. T he 18 hours of
non-operating time may be take n in up to 5
periods anytime during the contes t, and must
be clearly indicat ed on the log. Multi -opcr­
ato r sta tions may operate the full 48 hours.
II Objeetive: Object of the contest is fo r
amate urs a round the world to contact as
many amate urs in other parts of the world as
possi ble during the contest period .
III Band" All ba nds, 3.5 thru 28 me may be
used , but operation is confined to two-way
si ngle sideband only,
IV Type of Competition: I. Single Operator
(a) All Band, (b) Single Band . 2. Mult i-op­
erator, All Band, only, (a) Si ngle Transmit­
ter, (only one signal permitted) (b) Multi­
Transm itter, (one signal per band permitted)
V Exehunge: Five figure serial number. RS
report plus a progressive three digi t contact
number starting with 00 I fo r the firs t con­
tact. (Conti nue to four digits if past a 1000)
(Multi Tra nsmitte r sta tions usc separate
num bers for each band.)
VI "()inl~: I. Contacts be twee n stations on
different continents count th ree (3) points.

2. Contacts between sta tions on the same
continent but not in the same country count
one ( I) point. (Exception: Contacts betwee n
stat ions in different countries in North Amer­
ica count two (2) points. (This applies to con­
tacts within N.A. boundries only.)

3. Contacts arc permitted between sta tions
in the same country for the purpose of ob­
ta ining a Prefix mult iplier, but have no QSO
point value.

T he WAC continental boundries wi ll be
th e standard.
VII ;\Iultiplier: The multiplier is determ ined
by the num ber of different prefixes worked,

A " prefix" is conside red to be the two or
th ree letter/number combination which
fo rms the fi rst part of an amateur call. (W I,
W 2, WA2, DLI , OJ , 4X4, 5A I and etc. Sec
WPX rules.)

Each prefix may be counted only o llce
du ring the contest.
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VIII Scoring: I . Single Operator (a) All Band
sco re, total QSO points from all bands mUl~

tiplied by the number of different Prefi xes
lworked, (b) Single Band score, QSO points

on that band multiplied by the number a
diffe rent Prefixes worked.

2. Multi-Operator stations. Scoring i
both these categories is the same as the AI
Band scoring fo r Single Operator. ·

3. A sta tion may be worked once on cae
band fo r QSO point credit. However, prefi
cred it can be taken only once regardless a
the band.
IX Awards: Certificates will be awarded t
the highest scoring station in each categor
listed under Sec. IV.

I. In every participating country.
2. In each call area of th e United States

Canada and Australia.
All scores will be published, However t

be eligible for an awa rd, a Single Operata
station must show a minimum of 12 hours 0

operation. Mult i-operator sta tions must sho
a minimum of 24 hours.

A single band log is eligible for a singl
band award only, If a log conta ins more tha
one band it will be judged as an a ll ban
entry, un less speci fied otherwise. However ,
12 hour minimum is required on the singl
ba nd.

In countries or sections where the return.
justi fy, Znd and 3rd place awards will b
made.
X Speciul Awards: I. WORLD~Singl

Operator, Single Band . A trophy donated b
Jack Cha lk, KW6EJ.

2. WOR LD- Single Operator, All Band
A Trophy donated by Paul Bavassano, I I Ril

3. WORLD- Multi-operator, si ngle trans .
mitter. T he Ted T ho rpe, ZL2AWJ Memorial
Award, donated by Don Miller, W9WNV. ,

4. WORLD-Multi-operator, multi-trans,
mitter. T he Chuck Swain , K7LM U· Me'
morial Award, donated by Don Millen
W9WNV.

5. CANADA - Single Operator, Single
Band. A Trophy dona ted by Gene Krehbiel,
VE6T P.

6. OCEANIA-Single Operator, All Band.
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A sample log sheet already
filled out. Official log sheets
ore available from ca, see

(7.) below.

,
'Ullll -tr .... QSO I' .... 11 .

P1tEPIX

t.ljf ' ..... ..1..,J!1!.l ..2... ,. , ••

""",,",' __1--'., ---'"' _

· . '

SRJ.lA L I'Il.JMIEA

s.. .....I..d

WORLD·WIDE WPX SSS
CONTEST

STAllON

CALL -.J t. L :. 1 \ ;. UIot Por~ .... IIlt.ad

(lIM HPU'. 101 lOT -...:JI buld . )
=-=0"---"'----'--

,

•

,

•

•
,

,
• • ,

, -, • .' / .
• • , • •

,

• •
V

/

,

• • <' •

.j • • • •- ,
,

" ,,

" • . ,
• •
'" , ,

"
,

"• , ." ......
• • • •,

• ~ • , •
~

.., .. • ..
• • • ,-- '" ..

• • •
, ,, ,

.. ..
• .. •

I ' , • 4 ..- \-';II
, , . .:: L •

I • ' .:L ..
~
~ • ,

..; " ' l '.l- ", , •• ·, .. ..
• ... "• , ..; -:;.. .. , ..

' j ITOTAL POINTS TlUS SHEBT L-__-'-'-__..L'-'--

A trophy donated by Jack Chalk, KW6EJ .
XI Club Competition: No club award is
planned at thi s time, however one may be
given if sufficient interest is shown.
XII Log Instructlou-« 1. All times must he in
G MT. The 18 hour non-operating periods
must be clearly shown.

2. Usc a separate sheet for each band .
3. Prefix mult ipliers shou ld be entered

only the FIRST TIM E they arc contacted.
4. Logs must be checked fo r duplicate

contacts and prefix multipliers. Recopied logs
must be In their origina l fo rm , with correc­
tions clearly indica ted.

5. A prefix check list is no t only desirable
but a must fo r proper contest operation. ( It
is recommended that you also send it along
with your contest log.

6. Each entry must be accompa nied by a
Summary Sheet listing all scoring info rma­
tion, the eatagory of competition and the
contestant's name and mailing address in
BLOCK LETTERS.
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COM M U N I C A T I N G

THROUGH

MOONRAV

BY KENNETH J. DOYLE.* WA2QMC

M ANY readers, in response to several re­
cent articlest-' o n Project ~IOONRAY. have
requested information concerning the type of
equipment ncedcd to work th rough the lunar
package. NASTA R". origi nator of Project
MOONRAY, has chosen enough of the para ­
meters to make reasonabl y accu ra te pred ic­
tions of antenna, receiver and transmitter
req u ire ments at th is time.

Background
Project MOONR AY is the original concept

of Niek Marsha ll. W60LO, President of
NASTA R. Nick was forme rly Teehnica l
Direc to r of the O SCAR program and res­
po nsible for design, development, engineering
and testing of OSCAR'S I , II a nd II I : Pro­
ject MOONR AY has becn actively pursued at
NASTA R si nce 19 67 under the able leader­
ship o f W 60LO.

~I OONRAY will be a fi ve pound. isotope
fue led -thermo - electric powered. 43 2 mc
translator that will be eapa ble of relaying
all types of amateur signals from any onc
part o f the world to any other. both locat ions
being line-of-s ight to the moon. NAST A R
w ill ask NASA to ta ke the ~IOONRAY pack­
age a lo ng o n the th ird Apo llo / L~ I lunar
mission sometime in the ea rly 19 70 's. and
h ave it placed o n the lunar surface by one of
our Astronauts. (hopefully a ham). NASA
is also interested in MOONRAY'S ability to
act as backup emergency com munications
package a nd as a si te relocator beacon.
NASTA R is presently pre pa ring a teehn ical
p roposal to ASA. This proposal will o utli ne
in detail the technical a nd e ngineer ing aspects
of the project including o bjectives, eq uip ment
description. ove rall s ize a nd weight, po wer

· N AST A R, P.O . Box T, Syosset, N .Y. 11 791.
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requi rements. spacecraft and environmental
constrai nts .

Design Philosophy
T he MOONRW design philosoph y is to

bui ld a free-access u. h .f'. tra nsla to r tha t will
be usable by as many Amateurs as possible
while pro vid ing world-wide coverage. T he
target design objective fo r the continuous
o pe ra ting lifetime of the package is o ne year,
wh ich, o f course, depends o n severa l fac tors
inc lud ing the ability o f MOONR AY to su r­
vive the rm al cycli ng, high intensity neutro n
a nd ga mma flu x radia tion damage. solar
radiation . cosmic rays. meteorites. erosion.
semicond uctor degrad at ion , fat igue, etc.

A summa ry of MOONRAY pa ramete rs is
given in Table I. An excelle nt analysis of the
basic pa rameters ca n he fou nd in a recent
CQ ar ticle".

Frequencies
T he transla tor will operate in the 432 me

band. with an up-link frequency (Earth-to­
Moon) nea r 440 me and a down-link freq­
ueney (Moon-to-Earth) near 430 me. These
frequeneies have been ehosen to provide the
widest possible separation between input and
output channels to permit full duplex opera­
tion while remaining within the intcrnation­
ally allocated part of the 70 cm band. Six
to twelve channels of telernctrv will time
share with the tra nsla tor. D ur ing the first
minute of every 10 mi nute period, normal
operation of the tra nslator will be interrupted
a nd the "SS" identifier and te leme try se­
quenee will be transm itted in Morse code.

A sepa ra te command shut-off receiver and
dccorder, inside the MOONRAY package.
opera ting near 450 mc wi ll pe rm it earth­
based turn-off a nd later, turn-on of the
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MOONRAY transmitter.

c. W . Or Voice?

While ,\I00~RAY wil be capable of trans­
lating virtu ally any type of emission . c.w,
appears to o ffe r the best threshold scnsitivitv.
Resea rc he rs ha ve found that the human ear
can detect the presence of a single audio tone
as much as 20 db belo w lhe no ise ' . Slo w
c.w. keying. on the orde r o f 5 to 10 w. p .rn..
Can be cop ied w it h better than 90 percent
readabi lity w ith signa l-to-noise r.uio-, Qf - 10
d h or less. In comparison. voice signa ls usual­
ly req ui re a 4 db 10 (, d b S I N ratio fo r the
same intelliuibi li tv.- .

A c.w, si gna l normally occupies a band-
w idth of 10 0 cycles o r less as compared to
2 kc o r more for a voice signa l. Thus our- .
c. w. rece ivin g bandwidth need onl v be 1120th
of th at requ ired for voice. This resu lts in a
13 db adva n tage of c.w, over voice d ue to
bandwidth conside ra tions alonc. Also. ten
or more c.w, sta tions can occupy the same
space normally occupied b y o n ly one voice
station.

From the above. it is obvious that far less
po wer and a sma ller antenna wi ll be needed
for c.w. communication than for voice. It is
fo r th is rea son . that a ll ca lc ulations in th is
a rticle w ill assu me that c.w , is bein g used .

Up -Link And Down-Link Power Budget

Let us now calculate the i\. fOONRAY I
up- link and down-link power budget based
on the parameters of T able I. The power bud­
get. show n in T able II . is s im p ly a tabulat ion
of system gains and losses. including space
pa th losses from which we can o bta in the
minimum e ffective rad iated power (e .r.p .)
and receiving system scnsitivi tv needed bv an
earth sta tion for c.w. communications through
~fOONR.-\Y .

Ta ble I-Proposed parameters for Moomay I.
Pa ra me te rs marked by (t ) are used in the Power
Budg e t Ca lcula tio ns of Table II. Nominal power
supply operating life ( .) end po int will be
determined by the a bility of Moomay I to survive
the rmal cycling (Luna r days and nig hts). high
intensity neu tron a nd gamma flux ra d ia tion dam­
age, solar radiation cosmic ra ys, meteori tes, e ro-

sion, semiconductor deg ra dation. fati gue , e tc.

•
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• TVI'E OF UNIT:
Free access dual frequency duplex
translator with time-shared tclernctrv.

•

• l\ IOONRAY D ESIGN OBJECTIVE:
One full year of cont inuous operation
with usable signals vvorld-widc.

• O.'ERATING FREQUENCI ES (A pprox.)
Up-l ink (ea r th to v l oon )... -\40 me
D own-l ink (moon to earth ). 4 30 me
T elemet ry
(time-sha red w ith tranvlator)..430 m c
Com ma nd Turn-o n
(a nd Turn-on ) .450 mc

• l\ loo~RAY R ECEtVER (A ll Solid State and
integrated circ uitry)

t oise figure .. .. .. I to 3 db ( Esti ma ted
stale of the a rt b y 19 7 21

t<' - .....Scnsinvuy - 164 dbw
f Sclcctivit y 5 kc a t 3 d b points
Signal acceptance... .c.w.. a.m .. f.m ..

s. s.b.. FS K. AFS K.
rn .c .w.. F AX & SSTV

• l\I OO~ RAY TRANSM'TIER (A ll solid sta le
and integrated circui try) :

Type of M od ulat ion .. .. Narrow lIand
f. rn . (o r p .m.) (Ha rd

Limiting em ployed)
t O u lPUI Po wer 2 .8 W alls (3 .8 dbw)

Tele met ry (, 10 12 cha n nels of
d at a in Morse Code

Ident ifier " SS"
Command
S h utd o wn Eart h-origina ted

command turnolT
(and tu r no n ) capability

• l\I OONRAY ANT EN NA ( 10 foot d iameter
Para bo lic D i,h -Aluminized Mvlar) :

r G ain 17 db at 3 dh poin ts
Bca rnwi d th I (,0 a t 3 db points
Orientat ion Fixed . towards

Earth's center
I' I . . .o an zanon Linear

• ~ IOO:sRAY P OW ER S UPPLY:;

Type .. .. Isotope fuel Thermoelectric
converter

Voltage (f rom d.c.Z
d.c, converter) IO VDC '" 0.5 Volt
C urrent 500 rna
N ominal Continuous
Po we r Output. , 5 W a t ts D C
Therma l Surplus ..200 W atts of H ea t
Operating Lifetime
(I so to pe ha lf-life) 87 V, Ye ars
Nomina l Po we r S upply Life
(Con tinuous D uty)..... .. .2 to 5 Yea rs "
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Table 11-
Moonray IPower Budgets fore.W.
• UP·LINK POWER BUDGET:

No ise Power Density
(10 log KT ) - 204 dbw
M OONRAY Receive r
Noise Figure 3 db
MOOSRAY Receiver
Bandwidth (5 kc) 37 db
~IOONRAYRece iver
Sensi t ivity - 164 dbw
Path Loss 197 db
MOOSRAYAntenna Gain I7 dbi
Required SIN Ratio for c.w O db
Misc . Losses 3 db

Minimum Req uired
Effec tive Rad iated
Power of Earth Station... .. . 19 dbw

(80 W atts)
• DOWN·LI NK POWER BUDGET:

Path Loss - 197 db
MOONRAY Transmitter
Power 3.8 dbw
MOONRAY Antenna Gain 17 d bi
Req uired SIN Ratio for c.w o db
Misc. Losses - 3 db

Req uired Earth
Rece iving System
Sensitivity - 179 dbw

Table II -Moonray power budgets for c.w,

Note that in calculating the down-link
power budget, we introduce a load ing factor
of - 6 d b. It is a typ ical characteristic of
ha rd-limit ing translato rs that if two signals
are present in the passband a nd one o f these
signals is stronger than the other by 6 db
or more. then the weaker of the two signals
will be supressed by another factor of 6
d b.s.6 In o ther words, the stronger signal wi ll
command a disproportionate amount of
power. T his, of course , assumes that both
c .w, signals a re key-down at the same instant.
Thus, the - 6 d b load ing factor can be con­
sidered as a worst case estimate whe n two
or more sta tions are o perating key-down
sim ul taneously.

Earth Station Requirements

From Table II, we find that a n earth sta­
tion, using c .w ., need only have an effective
radiated power of 19 dbw (80 watts) a nd
a receiving system se nsi tivity of - 185 d bw
in order to communicate through MOON'
RAY. The overall SIN ratio will be -3 d b.
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T o obtain your own sta tio n's effective
radiated power (e. r. p.) and receiving system
sensitivity, determine your transmitter powen
output, receiver noise figure and bandwidth,
and antenna syste m gain. Note that the
a ntenna syste m gain is calculated by sub-'
tracting any transmission line loss f rom the
a ntenna gain expressed in db over an iso­
tropic source (dbi). Most amateu r a nte nnas
are measured with re ference to a d ipole. But,
a halfwave dipole has a gain of approximately
2 dbi. Therefore, it is equivalent to 10 d b .
+2 db or 12 dbi. Bewa re of the gai n cla ims
of ma ny antenna manufacturers. T hey ma y
be high by 3 db or more. When designing
lunar communications syste ms, it is a lways
best to be on the conservative side.

Receiving System Sensitivity

T he receivi ng syste m sensitivi ty, Sr, ma y
be calculated from the following fo rmula:

S . = 10 log kTB - Gr + NF

whero S ; - H('('eiving sys tem sensiti vity .
k = Boltzmann's constant

( 1.38 X 10- 23 joule ;OK ).
7' = System temperature

(2!JOoK = room tcmp.) .
H - Il ('('ch '(' r noise bandwidth.
Or = H (' (' ('i \'in~ system antenna gain

(in d . b . i.) which is t he rceeiv
ing antenna gain minus lin
loss.

NF= Bl·(·piver noise figure in db ove
kTB.

If you prefer, the graph shown in fi g. I may
be used. F ind your receiver bandwidth o n the
scale at the bottom left hand side of the
graph. D raw a ve rtical line up to the a pplic­
a ble receiver noise figu re curve a nd then a
horizontal line from this po int to the rece iv
ing ante nna syste m gain, G r. D rop a ve rtical
line fro m this point in o rder to determine
the rece iving syste m sensi tivity, Sr.

A s a n example, (ill ustrated by dolled lines)
a typical station m ay ha ve the following para ­
meters:

Band width : 500 c. p.s.
Receiver oise Figure: 4 d b
Receiving Ante nna Gain: 14 dbi. ,
Transmission Line Loss - 2 db
Net Ant. System gain (Gr): 12 dbl
Locate 500 cycles o n the bandwidth scale;

draw a ver tical line to the 4 db noise figure!
curve. T hen, draw a horizontal line from this
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Fig . 2-Earth station effective radiated power
[e.r.p.].
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Recapitulation
F rom the above analysts, we can see that

the equipment needed to work through
M OONRAY is minimal. Stations with 5 watts
r. f. output power. a low noise transisto r con­
verter and a sma ll yagi antenna are theore­
tically capable of intelligible. long range. line­
of-sight communication. T he signa ls would
be weak but very readable in the absence of
Q RM.

T he calculations presented here are based
on a 5 kc MOONRAY receiver bandwidth.
T here is a possibility that this parameter will
be changed to 10 kc to minimize the fre ­
quency accuracy required by the earth station

ea rth-based transmitter output of only 80
milliwatts.

Effective Radiated Power
Likewise. as shown in fig. 2. the effective

adia ted power (e. r.p.) of any sta tion can be
alculated from:

e.r.p. = 10 log Pout +G t
whe re: Pout = Transmitter power output

(in dbw).
G t - T ra nsmitti ng antenna sys-

tem gain (in dbi) (Tra ns­
mitting antenna gain minus
line loss.)

Again, the transmitt ing antenna system
ain, Gt. is the transm itting antenna gai n ex­
resscd in dbi minus the transmission line

oss. (In most cases where the same antenna
is used for both transmitting and receiving,

t a nd Gr will be the same.) For example,
as shown by the dotted line in fi g. 2, a sta tion

ith a transmitter power output of 5 wa tts
nd a n antenna system gain of 12 dbi will

have an effective radiated power of 19 dbw.

o int to the G r = 12 dbi curve. Drop a ver­
ical line from this po int to find the reeeiving
ystem sensitivity of - 185 dbw.

Moonray YS . Moonbounce
A t this po int. it is interesting to compare

the d ifferences in equipment needed to work
moonbounce and via M OO NRAY. T ypical
1432 mc moonbounce sta tions have large an­
tennas wi th gains of approximately 30 dbi
and transmitter power outputs of 300 watts
or morc. Received signal-to-noise ratios
seldom exceed 0 db and are usually between
- 3 db and - 15 db. If we we re to use the
same antenna fo r M OONRAY work. we
could obtai n a - 3 db SI N ratio with a n
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a nd 10 increase the number o f sta tions that
could work s im u lta neously through M oox­
RAY. T his doubling of ba ndwith will resu lt
in a n o verall SI N degrada tion of 1.8 d b.
Ho weve r. th is will not materially affect the
calcula t io ns presented here since excellent
c.w. copy is possible as low as - 10 d h SI N.
Thus in choosing a n overall signal-to-noise
rat io o f - 3 db in o ur calcula tio ns. we ha ve
given o u rse lves a 7 d b m argin to a llow for
parameter c ha nges a nd unexpected losses.

II should a lso he obvious at this po int that
i\ I OONRAy I is pract ical and feasible us ing
current sta te-of-the-a rt tech niq ues a nd will
allow the a verage radio a mateu r of the 1970's
to communicate over tremendous li ne-of­
sight distances via the moo n, using low power
in the 70 c m band .

Future Articles
•

Several construction a rt icles will follow
d u rin g the next yea r o r so describing typica l
a nte nna systems. low no ise fro nt ends a nd
conver te rs sui tab le fo r usc wi th !\lo ONRW
as well a s methods a nd techn iques for ac­
qui r ing. t rack ing and using the 1\I 0 0 NRAY
I translator.

M an y o f the techniques a nd methods ha ve
alread y been described in va rious amateu r
publications ove r the past seve ra l yea rs a nd
a rc d irectly a pplica ble to I\loo NRAY. An
excellent bibliograph y has been p ublished'
a nd is recom mended for those wi shing to
hroaden their u nderstanding of the role o f
the radio ama teur in space .

An Invitation
Interested ama te urs liv ing o r visiting o n

Lo ng Isla nd arc inv ited to visit ASTA R
faci lities. w here the M OONRAY design a nd
development work is being done. We a rc
located o n the Cam p us of N assau College.
G arden C ity. Lo ng Island. New York (form­
e rly the site of the o ld M itc hell Field A ir
Base ). For d irections o r addi t io na l informa­
tio n wri te: ASTAR. P. O . Box T . Syosset.

.Y. 11 791.
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C Q.BINDER.S
S till trying to find last August's copy
of CQ? Is it down in the workshop (it's
dclinitely not in the shack because
you've turned it upside down) or did
Charley borrow it and forget to return
it? In any event, it's not around when
you need it.

In order to avoid this frustrating
problem (created by inveterate re­
searchers and footnote users) mav we-
suggest the purchase of CO Binders.

The CO Binder is ruggedly hand­
some, covered in red leatherette and
embossed in gold with both our name
and the year. They arc priced at $5.00
each and arc also available for previous
years.- Not only do they preserve youn
copies of CQ. but Charley will have to
think twice before he takes the whole
Binder (it would be too obvious).

Before it's too late. send $5.00 to:
Book Division. Cowan Publishing. I~
Vandervcnter Ave .. Port Washington,
L.I.. N.Y. 11050. and request the 1969 1
CO Binder. -
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The
next-best-thing

antenna
IWhen you can't swing a beam
this one will get you on beam anyway.!
If it's not worth risking the dough or your happy home for a beam,
don't despair. Hy-Gain's got The Next-Best-Thing Antenna.

It's the 14AVQ, the most popu lar vertical under the sun.

We ca ll it The Next-Best-Thing Antenna for a good reason. Because
it is.

It develops an extremely low-angle radiation pattern, so you get
a super powerful signal for short hauls or long ones.

Plus, you get low V5WR on all bands with the abili ty to adjust and
readjust ' for top performance at any specific frequency.

" Hy-Q" low loss traps are each prec ision tuned to frequency to give
true resonance on each band.

And the 14AVQ is the only trap vert ical at DC ground. So you get
pract ically no static or lightning problems.

If you want, you can phase two 14AVQs and get the signal d irectivity
of a beam without the bother or worry of a tower or rotor.
The 14AVQ is built of high-grade, heat-t reated aluminum using high
impact polystyrene. So there's no rust, no deteri orat ion. And, it's
amazingly simple to install.

Get down to the best d istr ibutor under the sun (he stoc ks all Hy-Gain
products) and look over the 14AVQ.

Compared to The Next-Best-Thing Antenna, there is no next best thing.

•14AVQ from HV-G In
• FOR THE STRONGEST SIGNAL UNDER THE SUN!
Hy-Gain [ Iectronic:s Corporation. N.L Hil h• • y 8 at
Stevens Creek. Uncoln. Nebraska 68501 AW

I
See page 110 for New Reader Service
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BY JULIAN N. JABLIN.* W9IWI

•

Components
Look for the smallest possible component

Electrolytic capacitor C, will probably be t
largest item. I foun d a Japanese import abo
the size of a 1/2 wall resistor. Resistor
shou ld be a 1/8 or 1/ 4 wall uni t. You c:
fi nd both o f these on surplus comput
hoards. where they come o ut to a few cen
each, but sub-min iature parts arc ava ilab
through such distributors as Allied Rad i

ewark o r Lafayette at moderate pric
Changing the va lues 2f C. and R will chan
the ra te a t whieh the transm itter clicks.

Al most any N.P.N. transistor designed f
R.F. lise will work although fo r the rcas
given be low you m ay prefe r an epoxy-cnca
sula tcd transistor to one in a metal case .
you have a P.N.P transistor. reverse the b
tcry polarity. I used a si licon transistor:
you try a ger maniu m uni t. you may ret aw
wi thout resistor R.

T he coil is scra mb le wou nd o n a srn
plastic form. A drink ing straw. wi th a CO LI

of card board end washers to hold the w
in place. will do fine. It should be possif
to usc a for m with a large-enough diarnct
to slip a tiny transistor inside. sa"ing -'pal
In this event. use an epoxy transistor:
meta l-cased semi-conductor would act like

transmitters arc intended to measure an
transmit temperature information from th
digestive tracts o f an imals undergoing variou
experiments.

Construction and selection of componen
arc morc im porta nt thi n the ci rcui ts the
selves. Y OLI arc aimi ng at extreme rninir
turization . After selec ting the component
breadboard the transmitter to assu re tho
every th ing is working right and then wor
toward putt ing together the small es t packa,
that you can m ak e. In thc bread boa rd stag
lead length and paris placement a rc not i
portant: it is hard 10 get this rig not to wor
A nd if it works in haywire for m. it will tran
m it we ll in its fi na l form.

~.

7St 225 '

• c.

•

Fig. I-The author's ·'Mini.Transmitter" which
measures 3/8" in diameter by 1 Va" in length.
B- # 312 Mallory. Burgess or Eveready.
( ,-I mi. 3 v ,
C2- 100 mmf disc ceramic.
1-3001 # 4 3e. tapped 01 751. 1/4" dia (see

text).
Ol-See text.
R-l meg, 1/4 watt or smaller.

' 9 t 24 N. Crawford Avenue. Skokie. Ill inois
60076.

c,

H AVE yo u had it with chasing around o n
rainy nights, looking fo r a transmitter hidden
in the boondocks? Or is you r group a low­
frequency ga ng whose idea of a d.I, loop is
a 20 meter quad? T hen here is a hidden trans­
m ille r hunt for you. and the field of action
can be a restau rant table with a dozen hams
around it.

The idea is simple: build a transmitter the
size o f a pencil stub mine measures 3/8" x
I V. ") with a range o f a foot or two. h ide
it in full view, and challenge your ham
buddies to sniff it out with a broadcast-band
transisto r radio. It 's not as easy to fi nd as it
seems.

The transm itter (fig. I ) is a sim ple Hartley
oscillator with the oscillations blocked to
produce coded clicks. Th is. and the a lter nate
circuit o f fi g. 2, were ada pted from "Bio­
Med ical Telemetry" by R. Stuart Mackay
(Joh n Wiley & Sons). a fasci nating book for
any techn icall y-m inded ham. The o riginal

42 • CO • March, 19 69 See page 11 0 for New Reader Servi
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course. and th is is part of the hidden-trans­
mitter hunt.

The circuit of fi g. 2 is sa id to have a some­
what longer range th an th at of fi g. I. Con­
struction would be about the same. I have
found the transmitter of fig. I to be entirel y
adequate. and so have not yet tried fig. 2.

At our club's monthl y dinner meeting. I
scooped a hole in a small pick le. inserted
the transmitter. and plugged the hole wi th
scraps of pickle . Then I put the pickle back
in the relish bowl- a!l('/' I was sure that no
one was in a mood to cat any more. We used
onc receiver and the fellows took turns
trying to find the transm itter. I gave vcrv few
details. simply telling them to li sten for a
coded signal somewhere. I did specify th at
the signal source was on top of the table. In
any hunt -of thi s kind, hams will hold the
receiver right on top of the signal source and
will refuse to believe th at the transmitter is
in a piece of bread. a pipe bowl or other
innocent object. Perhaps thev are looking for
a six foot rack a nd panel job! - •

~o I ~ O, 1001

c,

R

Fig. 3-0ne arrangement for a battery-holder.
for the # 31 2 mercury cell (not to scale).

c,

Fig. 2-An alternate Mini-Transmitter circuit; the
double-tapped coil is said to result in greater

signal strength.
8-Same as fig. 1
C, -0.68 mI.
e2• 0 1• R, same 05 fig. 1.
1-200t # 43 e, tapped at SOt and lOOt. 1/4"

die,

g and change thc inductance of the coil.
e fine wire, about # 43. I took mine from
> secondary of a junked transformer. Tin a
g end, wind the 75 turns. and twist a loop
thc tap. tinning the loop. Thcn continue

th the 225 turns. tinning the othcr end.
ecp track of which end o f the coil is which .
nally, smear the coil with epoxy cement
hold everything together. When dry, ce­

ent Co, the smallest d isc ceramic you can
d. to the end of the coil. .
Thc battery is an "odd-ba ll " item which is
ite easy to find. The Mallorv, Burness or. -
ercady ::3 12 mercury ccll is about the
'e of a well-worn pencil eraser. Other mer­
ry cells (W- 1. 400. 575) are larger and
II do. Any sto re th at sells ba tteries for
aring aids or electronics watches w ill have
esc cell s in stock.
Making contact to the mercu ry cell is a
rned nuisance. as the heat o f solderi ng will
in it. I drilled holes the same diameter as
• battery in two scraps of phenol ic copper­
id PC board. ThenI soldered copper foil
ross thc holc in thc foi l side. Finally. I cut
d filed the board to produce two round
.ulatcd wafers with copper bottoms to
ich I soldcrcd Icad wires. These wafers are

LIS battery holders. with the battery fittin g
thc holcs and the whole "sandwich" held
zcthcr with a narrow strip of electrical tape.
in fig. 3. A ::3 12 cell has kept my trans­

Otter run ning for several weeks.
Final assembly of the transmitter is accorn­
shed by clipping all leads sho rt. juggl ing
• components to take the sma llest physical
· cc. soldering everyth ing together and
ipping off the loose ends. Usc the smallest
n you have. and solde r qu ick ly. heat sink­
, with long-nose pliers where possible.
beral doses of epoxy glue will hold th ings
place a nd provide some insul at ion . If vou
n to hide the transm itter in a moist "en­
onrnent" seal it in a scra p of Saran wra p.

Operation
The transm itter sho uld produce a rccular
cking across the whole broadcast ba nd .
e a sma ll transistor receiver and tune to

quiet place in th e band. The range of the
-up depends on the transistor in the trans­

itter and the nature of the receiver, and will
n from 18 to 36 inches. The best receivers
not always have the best repsonse. so try

y cheap transistor radios available. Orienta­
n of the receiver loop-stick antenna with

e transm itter affects the signal strength. of
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"There is hardlyanything in the world that

some man cannot make a little worse and sell a

little cheaper. and the people who consider price

only are this man's lawful prey."

JOHN RUSKIN

CO's advertising rates are three times greater than th:
of one competitor and one and a half times greater tl
those of a second. At the same time, CO's readership
approximately ten times that of the first competitor ~
four times larger than the second.

Advertising in CO is still the best buy in the Ham Ra
Market!

44 • CO • March, 1969 See page 110 for New Reader Servi
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TED HENRY
W6UOU

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, Hammarlund , Hy-Gain, Tristao,
Johnson , Mosley, National, Telrex, Waters, New-Tronics.
Galaxy, Tri-Ex and many other receivers, transm itters,
antennas, towers and parts at low prices. Plus, of
course, the superb new 2K·3 Linear Amplifier.
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 finance all terms our­
selves.
SATISFACTION: Henry Radio has satisfied
thousands of customers since 1927. Ask
any ham about us.
PERSONAL AITENTION: You get persona l
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 visit any of these
stores for personal service. Send us your orders and
inquiries. Export inquiries solicited. Also , military, com­
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 featuri ng a versa­
tile antenna package program that is second to none.
Write for literature.

BOB HENRY
W0ARA

WALTER HENR Y
W6ZN

CAll DIRECT . . . USE AUA CODE

Butl er , Missouri , 64730
11240 W. Olympic, Los Angeles, Calif. , 90064
931 N. Euclid, Anaheim, Calif. , 92801

816 679·3 127
213 477-6701
714 772·9200

" W orld's Larges! Distributor of Amaleur Radio Equipment"
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saved...
t Walt Henry's

(W6ZN) $2300. Ri

A while back, Walt Henry IW6ZNl of Henry Radio Stores was co
merely to sell Waters Protax Coaxial Switches with automatic grou
Today, Walt not only sells them but swears by them. Seems he ins
a 376 Protax on his home rig. And the rains came ... with a I
lightning! Walt's antenna took a jolt, passed it down the leed
into the Protax. The Protax passed it to ground. Sure, the s
took a licking, but $2300 worth 01 line gear didn't. Waters rep
the switch! Free!

Is your rig as well protected?

PROTAX Switches
operate

through lS0MHz

Model 376 Protax Antenna
Switch in W6ZN's installa­
tion after diverting light·
ning charge to grou nd.

Antenna Switch ...

This $12.50 PROTAX ®

Furnished with knob escutcheon
plate, eraseable marking panels
and mounting brack.et on 376.

PROTAX Mod. 375 ... 6 position
rear moonted aJial connectors

$13.95

PROTAX Mod. 376 . . . 5 position
side mounted radial connectors

$12.50

PROTAX Mod. 380 ... 3 position
rear mounted a.ial connectors.

$12.45

WATERS
MANUFACTURING INC.
WAYUNO, MASS. 01778

Waters Manufactur ing is a member of Electronic Industries Associa'

, .j



BY P AUL J. K IRSCH .* WA8ASQ

-

'ra nt view of the Hea th HW-l 00
r.s.b , transceiver with the two
pic bs mounted. The new drive
[vste m provides a 6 :1 tuning ratio
lo r fa st tra verse and a 36 :1 ratio

for fine tuning .

li E tille of th is article pertains to the
gth of time necessary to complete this
d ifi cation to the HW- IOO. It takes two
cks to order and receive the parts and two
urs to install.
O bviously, this ar ticle is directed to owners
the new HW- IOO. Heath's fine lillie five-

I .• ..nu transce iver.
While the HW- 100 is electrically an ex­
lIent piece of mach inery, the dial vernier
a t they have named the " Harmonic Drive"
'an all-plastic affai r which is something else
.a in, It depends on the lubricant for smooth
~ rfo rmances and, as you well know, any

ricant is suscept ible to temperature varia­
ns, and if you are mobile with this toy,
u will find it almost im possible to fine-tu ne,

41 58 Foch. Livonia, Michigan 48 154.

for example, 50 cycles.' Now, I take pride
in my kit assembly work so when I assembled
my HW- IOO. I spent almost as m uch time
trying to get a smooth action from the dial
mechanism as I did assembling the kit. I
found when the temperatu re in the car ex­
ceeded 80 degrees, as when the car is parked
and the windows closed, the d ial would stick
and when it was cool from one night it would
grab. After a couple of weeks I started twist­
ing dials on every rig I could lay m y hands
on. I finally carne across the "Swan" trans­
ceiver vernier, and to those who have twisted
that d ial, they know how fine and smooth a

IThc Heath Co., aware of this problem. has
made available a new lubricant that clears up
the pro blem in most instances. The author's
modification. however. will also pro vide two
speed tuning.
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hours to insta ll. When y
place your orders. ask f
the two ball drive vcrnic
and the two knobs: tot
cost is $5.87 . There arc
holes to dri ll. on ly a coup
of shafts to cu t down. Y,
will also need six 9 / I(, in
spacers. The photograp
should help clear up ur

questions.

•

Rear view of the modified
dial assem bly of the
Hea th HW-100 s. s. b.

transceive r.

Madification Procedu

The steps ala He"
Techn ique arc as Iollov

I. Remove the v.I.o, a
all of the harmon ic dri
components.

2. Measure back 1/ 4 inch from the
ring slot on the v.I.o. ca pacitor shaft a
cut it ofT.

3. Remove the stop bolt from the v. f
box and file the nut nat on one side. so t
the dial retainin u collar can ro tate frce lv

o •

the v.f.o . shaft when the collar is up agai
the v.I.o. housinc,-4. Cut 1/ 4 inch ofT of the shaft of (
Jackson ball d ri ve so that the units. w
connected together. will be as close as p
sible to each other.

5. Disassemble the plastic dial plate fr
the metal plate.

6. Usi ng four 9/ 16 inch spacers and nee
sary length of screws. remount the plate
to the metal plate. so th at the dial face
9/ 16 inch ahead of the plate.

7. Slip the retaining collar. d ial plate.
pressure spring onto the cut-down shaft

8. Place the ball drive that is cut down 0

the v.fo, sha ft and secure it. Brinn the co-with the long set screw up against the
plate and. wit h the v.I.o. out of the set. adj]
the stop as per the instruction manual.

9. Pl ace this assembly onto the cha
and put the fo ur v.I.o. mounting nuts
bu t do not tighten them.

" <0 -
~o r:c -.,
te

•
•

p • f't0 0;- ~

0 -~-
• (

- ~...

\

vern ier it is. with a 6- 1 high speed move­
ment for rapid transverse of the dial and a
36- 1 fi ne tunc adj ustment. I adapted th is dual
speed dial to the HW-IOO and that's where
the title of the article comes fro m. two weeks
to order and receive the necessary parts from
"Swan" of Oceanside. Califo rn ia and two

Front view of the Heath HW-I00 showIng the
added vernier drives with the knobs removed. [Colllillaed 011 page /OlJ
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Clevela nd Institute o f Electronics
has been successfully teaching Elec­
ironies by mail for over thirty years.
Right at home, in your spa re time,
you learn Electronics step by step.
O ur AUTo-P ROGRA M MEo1t lessons and
coaching by expert instructors make
everything clear and easy, even for
men who thought they were "poor
learners."

Your FCC License •• ~
or Your M oney Back!

By the lime you've fi nished your CIE
course, you'll be able to pass the FCC
License Exam with ease. Better than
nine out o f ten C IE gradua tes are
ab le 10 pass the FCC Exam. even
though two out o f three non-elE
men fa il. This sta rtling record of
achievement makes possible ou r fa­
mous FCC License Warranty : you'll
pass the FCC Exam upon completion
o f you r course or your tu ition will be
refunded in full.

F ind out more. Mail the bound-in
post-paid card fo r two FREE books,
" How To Succeed In Elect ronics"
and " How To G et A Commercial
FCC l icense." If ca rd has been de­
tached, use coupon below.

Address _

Name -;;;=== Age _

E NROLL
U N D E R N E W

G .I. BILL

AU CIE courses
are available un­
der the new G.I.
BiU.lfyou served
on active duty
since January 31,
19S5, or are in ser­
vice now, check
box on card for
G.I. Bill informa­
lion.

maintain at least IS base stations and
85 mobiles. This would add up to at
least S12,OOO a year.

How 10 Gel Started
How do you break into the ranks of
the big-money earners in two-way ra­
dio? This is probably the best way :
1. Without quitting your present i'ob,
learn eno ugh about electronics un­
damentals to pass the G overnment
FCC License. Then get a job in a
two-way radio se r vice shop and
" lea rn the ropes" o f the business.
2. As soon as you've ea rned a reputa­
tion as an expert, there are several
ways you can go. You can move o ut,
and sta rt signing up your o wn cus­
tomers. You might become a fran­
chised service representative o f a big
manufacture r and then stan getting
into two-way radio sa les, where o ne
sales conn ect might net you S5,000.
Or you may be invited to move up
into a high-prestige sa la ried job with
o ne of the same manufacturers.

The first step- mas tering the funda­
mentals o f Electronics in yo ur spa re
time and getting your FCC License­
can be easier than you think.

r-------'r-------------------------,4

C IE Clevelend Inet; lt;ut;e af Elect;,.anlc.
1776 e• • t 17th Street, ClevBllInd.Ot....o 44114

Please send me without cost or obligation:
1. Your 44-page book " How To Succeed In Electronics"
describing the job opportunities in Electronics today. and
how your courses can prepare me for them.
2. Your book on "How To Get A Commercial FCC License."

OW W OULD VOU LIKE to earn SS to
S7 an hour. . . $200 to S300 a week

SIO,OOO to S15,000 a year? One of
ur best chances today, especially if
u don't have a college educa tion, is
the field of two-way radio.
Two-way radio is boomi ng. Today
re are more than {it,.~ mil/ion two­
y transmitters for police ca rs, fi re
cks. taxis, planes, etc. and Citizen's
nd uses- and the number is grow­
• at the rate o f 80,000 per month.
This wildfire boom presents a solid
Id o pportu nity fo r tra ined two -way
io service experts, Mosl o f them

e ea r n ing between $5 ,000 and
0,000 a yea r mor~ than the average
io-Tv repair man.

Why You'll Earn Top Pay
e reason is thai the U.S. doesn't
rmit anyone to service two-way ra­

systems unless he is licensed by
FCC ( Federal Communications

mmi ssion). And there aren't
ugh licensed experts to go around.

is means that the available li­
sed expert can "write his own

ket' when it comes to earnings.
me work by the hour and usually
rge at least $5.00 per hour, $7.S0
evenings and Sundays, plus travel
enses. Others charge each cus­
er a monthly retainer fcc, such as
a month for a base sta tion and

.50 for each mobile sta tion. A sur-
showed that one man can easily

are than 5 million two-way trans­
IUers have skyrocketed the demand
r service men and field, lystem, and
& 0 engineers. Topnotch licensed
perts can earn $12,000 a year or
ore.You can be your own bOSl , build
ur own company. And you don't
ed a college education to break In.

ow to get into one of today's hottest
oney-making fields-servicing 2-way radios!

•,....._,"' .
•

......... ...

-

• /lyln« hllfll . Br /o" h r got his C IE trainin g and FC C L icense , Ed Dulanr y's o nly
tessional jk ill was as a com mercial pilot engaged in crop d usting, Today n e h'J;f
own two- ....ay radio com pany. ....ith seven full- timr employees , " I am much b etter
financially , and rrali r njoy m y ....ark: ." h~ says, "I found m y electronics lessons
ro ugh and easy to un ers tand , Thr C I£ cou rse ....U$the best in v' $tmrn' I ever made."

Rudn#'u i . boo,..in«. Augu$t G lbb emever
....as in radio·TV "pair ....ork b , for, $' udy4
in g ....ith C IE. No w, he savs, " wr ore in
,hr marlnr and t o- ....ay radio business,
Our trade n as gro n b y leaps and b ounds."
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Part X

BY CAP T AIN PAUL H . LEE.* W3JM

A folded unipole antenna less than a quarter wave long can be used to trans­
form the low input resistance of a short vertical antenna to a resistance which
is more reasonable to match and drive. The author discusses the operation and

design of the folded unipole antenna in this installment.

Fig . 90 - Ba sic circuit of the folded unipole
ante nna .

· 5209 Bangor Drive, Kensington. Maryland
~()795 .

" ' Lee. 1'. H .. " Vertica l A ntennas- Pa rt III '"
CQ. August I96X. p. 52.

devign« which accomplish this. It will be
noted tha I each of these uses a fol ded uni­
pole type of feed. Folded antennas as a
class or lype provide a means of securing the
desired impedance transformation with in
the antenna itse lf. thus simplifying the rc­
quircd mat ch ing network.

" Rohe rts· W . Y.. " Input Imped ance of a
Folded D ipole'" RC A R eview, Vol. X. No.2.
J une 1947. p . 2X9.

Folded Dipole
It is likel y tha t a ll readers arc fa milia r

with the fo lded di po le . Some ma y he usi ng
o ne fo r transm itti ng. hut it is m uch more
probable that o ne is heing used fo r TV re­
ception . as the fo lded d ipo le is the "d riven
clement" of most such v.h .f. Vagi arrays.
The reaso n for its usc in that a pplica tion
is the very one mentio ned previously. to
presen t a more [uvoruble im pedance m atch
to the JOO ohm transmission line tha n wou ld
he possible if an ordinary linea r di pole
were used.

T he folded unipole is no thing hu t a ha lf
of a fol ded dipole. wi th ground replaci ng
the o the r ha lf. It is represent ed in fi g. 90.
wh ich shows a sim ple single fo il! unipole
an te nna. T o a na lyze this a nte nna a nd its
o peratio n. let LiS assume a gene ra to r voltage.
EI . a nd proceed to dete rmine the c ur rent.
I . tlow ing in the lower e nd of pa rt d i , of the
a nte nna . Ro be rts ; I has shown a n a nalysis
of this type of antenna . F igu re 91 is the
equivalen t circuit of fig. . 90. for purposes o f
the ana lvsis. Abo assume that the a ntenna is
90 electrical degrees ta ll.

By usc of three generators shown in fig.
91. we can by the principle of superposi t io n

'.'.
•

V ERY low input resistance i, often pre­
sent in antennas. This is due to the antenna
being very short electr ically or to the: mutual
impedance p rese nt from another ncurby an­
te nna . The coupling network required to
m atch a low resista nce (of the order of one or
1\ \ '0 ohms. o r less) to a 50 ohm line i\ not
d itlicult to com p ute. hut it ma y include some
ra the r impractica l values of rcuc tuncc , 1\
short series fed a nte nna looks ca paci tive. a nd
its ca pac iti ve reac ta nce is usua ll y qu ite h igh:
the shor te r the a nten na the hi gher the react -•
a nee. The se r ies coi l necessary to resonate it
(called a " helix" in low freq ue ncy or very low
f requency work) usua lly con tributes convidcr­
ahle loss in itse lf. and it is the re fo re desire­
able to get rid of it if povsible and usc some
other method of matching and feeding
power 10 the antenna. The Type UG and the
NO R D a ntennas described in Pa rt III " : arc
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Fig. 91-Equivolent circuit of the folded unipole
that can be used for analysis.

\\" 11('1"1 ' /.1 = input illl ]H'd :111 t·(' of ti ll' roldl'd
uuipoh- nutc-nnn .

/. n = input illl ) Wc!:lIl('(, of :1 ~ i ll g: I (' ( , 1( ,­

nu-nt dt'pol( '.
II - in pu t ('II IT(' lI t ra t i o / :! / 1

( Fo r ('qllal .... iz(' (' lI l1 d ll l'f fl r~ thi:"
" 'IIt:d" I. )

7. , _ ( I + n )"
/. 11

p =

which is equa l to approxi mately 4R . This is
true provided that parts d, and dz a rc close
together. The impedance transform at ion (fo r
equal size conductors dv a nd d") is approxi­
mately 4.

This transformation rat io can be expressed
in the form of an eq ua tion:

Unequal Conductors
So far in this analysis the case of equal size

conductors has been di scussed . Now. how­
ever, with the transformat ion ratio expressed
in terms of the current ra tio (whic h de pends
on conductor size) . we can consider the case
of unequal size conductors. which is shown
in fig. 92. A s in the previou s case. generators
2 and 3 are alike and produce equa l and op­
posing voltages E", which place the bottom
end of part d: at ground potenti al. H owever.
generator I must now he produ cing a volt­
age £ 1of such va lue that no current will fl ow
through generator 3 when genera tor 3 is not
providing any voltage. In this case £1 is not
equal to E '.!. , and its determinat ion is one
essent ial part of the problem. T he di vision of
the antenna current between parts ell and d:
(when genera tors I and 2 are not genera ting

r

f=

( d , d, )

E, E,
'V\ 'V

2 I

tV l- E'T'E,

add the currents produced by each generator
to find the current in the lower end of part
dv. The polarit ies of the generators arc
shown by the a rrows. Since each gene ra tor
is producing the volt age Es, and genera tors
2 and 3 arc opposed. the lower end of part
d: is at gro und potential. Gene ra to rs I and 3
produce a voltage 2E, which is impressed on
the lower end of part d i, In view of these
facts- fi g. 9 1 is in fact equivalent to fi g. 90.

As the next step in the ana lysis. assume
for a moment that gene ra tor 3 is shut down.
and as a result there is only a volt age 2£,
developed by gene ra tors I and 2 between
the lower ends of parts d, and ds. It was
stated previously that the antenna is 90° tall.
Thus. inasmuch as parts d , and d" form a
tran smission line of 90° length wh ich is
shorted at its upper end. the input resistance
between til and d: for this transmissi on line
case is very high . and only a very sma ll trans­
mission line current will flow through gener­
at ors I a nd 2, and into the lower end of
part d»,

Next , assume for a moment that only gen­
erator 3 is producing any voltage, and th at
generators I and 2 arc shut down . In th is case,
the lower ends of parts d , and d: a rc eITee­
tively co nnected together at the same poten­
tial. as far as ge nerator 3 is concerned, assum­
ing zero internal impedance in the generato rs.
Thus parts d , a nd d: act merel y as a 90°
vert ical radiator (in parall el). Assume that the
radiation resistance o f thi s vertica l radiator is
R. a nd th at it is being driven by generator 3.
which is supplying a current equal to E, I R to
th is parallel combina tion of conduc tors d,
and ds. But si nce there arc two cond uctors
the current, I = E tI R. divides between them.
If the cond uctors ,It and d" are of the sa me
diameter. the current will divide equa lly be­
tween them. Thus I ,. the current in part d,
is equal to 1/ 2 X E ,I R . and l z, the current
in part da, is the same.

Now if all three generators, 1, 2 and 3, arc
working at the same time. the voltage im­
pressed at the bottom end of part d, is 2E,

,and the current in it is 1/2 X E, I R plus a
very small amount o f transmission li ne CUf­

rent produced by gene ra tors I and 2 in series
as described above . Since Ohm's Law applies,
and resistance equals voltage divided by cur­
rent, the input resistance at the lower end of
part d i is:
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Fig . 92- Equivalent circuit, for analysis, with
unequal diameter elements.

and generato r 3 is generating) is the other part
of the problem. Roberts uses an electrostatic
or capacitive method of anaIysis7l• whereas
Guertler uses another more complicated
method.P T he fo rmer described here. Simply
stated, the currents will divide di rectly in
proportion to the ratio of the capacities to
ground of the two elemen ts, whereas the volt­
age ratio will be the inverse of this. Thus, in
th e analysis we can assign capacities C, and
C2 to parts dl and dz. Refering to fig. 92,
then:

" G uertIer, R . " Impedance Transformation in
Folded D ipoles," Proceedings of IR E, Sept.
1950, p. 1042.

--
Fig . 93 - Multiple fold configuration for in­

creased bondwi th.
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Considering the whole thing as a vertical
a ntenna of parallel conductors, th e current
Ii at the bottom end of part d. will be:

where I is the total antenna current due to
generator 3.

Inasmuch as parts dv and dz are a 90·
shorted section, the transmission line current,
which is very small, can be neglected for
practical purposes, and the total current due
to generator 3, which we called I , is equal
to E2/ R , where R is the radiation resistance
of the two parts connected in parallel. The
input resistance at the lower end of part d.
(the driving point resistance of the fo lded
unipole) is:

From this we t-au deri ve:

.This last equation says that the resistance
(or impedance) step-up ra tio is proportional
to the rati o of the conductors' diameters.
(Their capacities are proportional to their
diametcrs.) The step-up ratio is inversely
proportional to the diameter of the driven
fold or element, a nd di rec tly proportional to
the diameter of the grounded element or
tower. T he spacing between fold and tower
enters into the picture slightly also, but it is
not critical.

T his antenna has fai rly good bandwidth,
but the best way to increase the bandwidth
is by increasi ng the number of folds, as in
fig. 93.

It ean also be shown that the transfor­
mation ratio is:

P = (I + ~,)Z,

where 2. is the characteristic impedance of
a two-conductor transmission line made up
of conductors of the smaller diameter, and
2 2 is the characteristic impedance of a two
conductor transmission line made up of con
ductors of the larger diameter, with th
spacing of eaeh of these two lines equal t

See page 110 for New Reader Servic
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the center-to-center distance of the two con­
ductors of the antenna .

It is assumed in the above equation that
the tower is gro unded. and the smaller con­
ductor (o r fold) is fed . The impedan ce step-up
will always be greater than four in this case.

Short Unipole
Thus far a folded un ipole 90· tall has been

discussed . Now we must turn to the case of
the short folded un ipolc, something much
less th an 90· , wh ich is the case where the
method of feed gives us the greatest advan­
tage of impedance step-up, enabling us to get
rid of the helix with its inherent losses. Some
assume that the tran sformat ion in the short
case is the same as that in the 90· case but
this is not correct, because in the short case
the transmission line currents present be·
come of appreciable magn itude and can np
longer be neglected. ;'; In this case. fig . 94
applies . Reactances have heen arbitrarily
added to the two branc hes of the circuit of
fi g. 92 for the sa ke of the analysis. As in the
previous case. we can consider the whole
thing as an antenna consisting o f paralic)
conductors fed by genera to r 3. and also we
must consider the transmission line case
where generators I and 2 arc in series feed ing
the short section of transmission li ne. The
circuit of fig . 94 can be replaced by an equi v­
alent circuit as shown in fig. 95 . The sections
of the un ipole have been replaced by boxes
containing certain impeda nces. Z I and Z :! arc
the impeda nces to gro und of the two parts of
the unipole. and Z," is a complex impedance
represent ing a mutual impedance between the
two parts (or elements).

As the firs t step in th is analysis. consider
the antenna mode. where generators I a nd 2
are not producing voltage. and the configu ra­
tion is being exci ted by genera tor 3. The
curren t, I . will divide into two parts. I , and I ".
in accordance with the transformation ratio
as previo usly explained. for Z tIZ" = p , If
the currents I " and " arc to be in phase and
of the ra tio p = 1"1I ,. which they must he in
the antenna case. then [X« must equal p X [X».
As far as Z," is concerned. no curren t flows
in it, since points I and 2 (lower ends of parts
d . and d") arc at the same potential and parts
,it and d: arc effectively in parallel.

;"Leonhard. J . et, al.. "Folded Unipole An­
tennas:' IRE Transactions on Antennas and
Propagation. Vol. A P-3, No. 3, July 1955, p.
I I I.
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Fig . 9 4 - Equivalent circuit, fo r analysis, of the

short folded unipole.

Now to consider the transmission line
mode. we assume generator 3 is not produc­
ing. In order for the currents in Z , and Z" to
be equal and opposite. which they must be in
this case. E1 must equal p times E". Since E,
plus E" equals E (refer back to fi g. 90). E" is
equal to EI (1+ p ) , and E, is equal to E p I
(I + p ). T his is shown in fig. 96.

We arc now ready to exami ne the input
impedance of the unipole, a t feed point F,
fig. 96. T he total current flowing at F is the
sum of the antenna mode current and the
transmission line mode current. Let the
former be de signated by I A and the latter
by h. By shorting out the lower genera tor 3
we have the sum of generators I and 2 drivirr ;
the unipolc as a section of transm ission line.
h is therefor determined from the following
equa tion:

[I,C~ p) + I 1pJ_
.i (x " + p x , + X z)

z"
•

jX,
E, E,

IX, . jpX,- -
2 '" '"

,
2 I

z, 3 '" IE, Z,

Fig . 95- Equivole nt sche ma tic of f ig . 94 .
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mined by consideration of the radiator's L/ D
ratio and its electrical length , and by con­
sulting fi g. 13A and 13B of Part II of this
series." We also have X2 and pX2 in parallel
in this antenna mode, in series with R" -jX".
The parallel combination of X 2 and p X 2

equa ls [ p / ( I + p ) jX2, and the driving volt­
age fo r the antenna mode is E/ (l + p).

The total antenna mode current is. there­
fore:

3 E"IE
_ ~: a

Only a fractio n of this. however. flows in
pa rt cI, of the unipole. T hat fraction is:

Fig. 96-Equivalent circuit of the folded unipale
showing the generators in terms of E and P.

E

I , = ( I ) I , TrI1 ·
I + p

or:

From feedpoint F of the unipole 10 ground .
the input impedance is:

I - I,., -
. Ifl" ( I +p)' - .i.\'" ( I +p)' +.ip ( I +p) .\' ,I

From th is Ict us now subtract the value 01
jX , (equa ls j p X 2) to obtai n the true input
impeda nce :

where X I. is the transmission line inductance
of the sho rted section.

The antenna current is found by shorting
out the two upper generators I and 2. Since
points J and 2 arc then at the same potent ial.
the two conductors of the unipole arc consid­
ered to be combined into a single vertical
radiato r. whose input impedance we shall
designat e by R " - jX". T he reactance will be
negat ive because the radia tor is shorter than
90". The values of R " and X " ca n be deter-

/. =
I':

I ., + I ,

" Lee. P. H.. " Vertical
CQ. July J 968. p. 25 .

Antennas-Part II :' I~'
- - - ip.\' ·,

' . t +', . -

f ig. 97- Schematic diagram of the equivalent
circuit for input impedance, lin .

By substitu ting the values of f A and h ' in this
equation. we can find the input imped ance
as a fu nction of X2 as shown in the equation
at the bottom of the page.

The equivalent circui t of the sho rt fo lded
unipole is shown in fig. 97 . In the case of thc
90" folded unipole. the circu it of fig . 97 and
the preceding equation ca n be used. and si nce
in that case X " is zero (the antenna is self­
resona nt), X :! is zero- and X J. is infini te
(sho rted quarter wave line). the resulta nt
/." . = R ( I + P j2. which would be expected.

Ra (1+P)'

1
jp X2

I
J
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Thus the general case docs fit the 90° special
casco

F rom all of thi;; we o bserve th at the unipole
m ult iplies the input resis ta nce and react ance
of the ante nna by the factor ( I + p F. and it
a lso transforms these new va lues o f R ./and Xu
thro ugh an equiva lent ci rcui t T -nct work
action d ue to its inherent transm ission line
mode. T he final result is dependent o n the
va lue assigne d to X :! . In the case o f the
grounded base short tower, which is qui te
common, X :! is of course absent from the
c ircuit. H oweve r. usc of X :! can he qu ite be ne­
ficial if o ptim um efficiency and ba ndwidth
a rc desired .

Summary

T o sum ma rize. the input impedance of the
short folded unipole is influenced by a num ­
ber of fac tors. F irst. it depends o n the
division o f cu rrents between the fed and
unfed cond uc to rs. o n the presence of con­
sidc ra bic tran smissi on line cu rre nts in th e
fed and unfed cond uctors. and on the value
of a n impeda nce wh ich ca n be connected
between the unfed conductor (or tower) and
ground . T he reactance of a sho rt ve rtica l
antenna ca n he reduced bv incrcasinu the. '.

diam ete r/length ra tio of the ante nna . T his is
done by dropping wires down fro m o utr igge r
a rms connected to the top of the tower. a nd
connecting them in parallel wi th the tower.
This is in effect a "fa ttcnina" or broadband ­
ing action. as desc r ibed in Part V II o f this
se rics.!". Such a structure ca n he eusilv modi­
fied to the folded u nipole method of feed by
driving o ne o r mo re o f the d rop wires. whi le
the res t a re either left connected to the tower
or grounded through a reactance X :! . Suc h a
configurat ion is shown in fi g. 98 .

An addi tional adva ntage of the fo lded u ni­
pole is that the ante nna struc ture i~ a t d .c,
ground potential. and no sta tic d ischa rge
devices a rc requ ired . If X " is not employed
the tower is actua lly grounded. and light ing
ci rcuits, t ransmission lines to o ther ante nnas
suc h as u.h .f. and v.h.f. a rrays. and rota tor
cont rol c ircu its ca n be run right up the tower
witho ut any isolation.

In th is Part. both the genera l and the
specia l cases o f folded unipole antennas have
been su mma rized . In Part XI I am goi ng to
discuss the effects of ground o n the efficiency
and vertica l pallerns o f ante nnas. and the

" Lee. P. H.. " Ver tical Antennas-Part VI!."
CQ. Dec. 1968. p. 59 .

See pag e 1 10 for New Reade r Service

Fig. 9 8-"Fa ttened" o r brood banded tower fed
as a fold ed uni pole with multiple fold s.

necessity (or lack the reo f) fo r a ground sys­
tem a t the base of a vertical antenn a.

Errata

We regret that the re a rc several typo ­
gra phica l erro rs in Part V II in the Decem ber
1968 issue. O n page 62. a t the top of the
right hand colum n. the eq ua tion should read:

SlUIcing S " = I!" - I! ,,+I = I!" ( I - T)

T he second sente nce in the seco nd pa ragr aph
on that side of the page should read :

T hus fo r a given ang le rr , the re is a m ini­
m um value of T :
O n page 63 . in the first paragraph be low fi g.
74. the equation should read :

[To Be Con tin ued ]

Back issues o f CQ conta ini ng earlie r in ­
sta llments of " Vertica l Antennas" by Ca pt.
Pa ul H. Lee, \V3J ~1. a rc avail a ble from the
CQ C ircula tion Department . 14 V ander­
vente r A ve.• Port Washingt on. N .Y. 11 050 .
P rice pe r copy is SI.OO. with the exce ption o f
January 1969 , which is 75 ('. The entire series
is planned to run twe lve consecut ive in stall ­
ment s.

March, 1969 • CO • SS



._------------~------------- -------------------

Zip

__. Call _

State __

Volume I was a sellou
Here's your chance to get,
on the follow-up to the Ele
tronic Circuits Handbook!

Tom Kneitel, K2AES, has dug
158 more electronic projects aim
at making life in ham radio 0 sna
Included in Volume II of the Ele
tronic Circuits Handbook are tra
millers (1 wall to a kilowall), r
ceivers, power supplies, modulati
devices, test gear, QRM killers, mo
fications to commercial gear, rna
tors-all this plus a special add
BIG VHF section. There's somethi
here for e ve ry bond from 160 met
to 1296 mc/s! Keep it around t
shock to g et you out of that sudd
panic when the radio store is clos
and all you can rely upon is t
overflowing junk box. How ma
books will give you a poor man's
or 80 meter transmiller while sim
tan eously solving th e problem
whot to do with that 117N7GT th
you've had lying around for 9 year

Quick, send $3 and we'll rush y
an ea rly copy of Electronic Circu
Hondbook, Vol. II .

-----

•

-------

Address

City

Name _

COWAN PUBLISHING CORP., BOOK DIVISION
14 Vanderventer Avenue
Port Washington, L.I ., N.Y. 11050

Gentlemen: Enclosed is $ for copy(ies)
of the brand new ELECTRONIC CIRCUITS HANDBOOK,
Volume II. Please rush me one of the first copies hot off
the press!
*New York City and Stot e resid e"h must odd SCII., ta ll: applicable 10
your area .

56 • CQ • March, 1969 See page 110 for New Reader Service,
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EVERYONE IS INVITEDl
Here's your big opportunity to see . n the
newest Ham gear from the leading manufac­
turers, and to talk directly wllh the '.dory
people. All a' the 1969 Single Side-lIIInd
Show, Tuesday. March 25th, from noon to 9.

All Hems. would-be Hems. C8 H ._•
their friends! Come 10 the PetW, Top Acci "
01 the STATLER-Hilton .-. 71h Aia ue
and 33n1 Street. New YoIt< City ,__
Pennsylfllnia Sbltion).

SHOW SPECIALS I Big Savings

TECHNICAL SESSIONS
Informative discussions by Ine
experts from leading equipment

0
1manufacturers.

I I , .
.! ::

VALUABLE PRIZES
,

• •;

Awarded every hour on the
hour. (Be sure to bring your

.() ~Ham License.) • •-... .. Zlll

Come see the bare
;
•

INSIDE STORY
(top-less and bottom-less)

;

OF THE ONE THEY'RE
ALL TALKING ABOUT

IC••• the YAESU • • -.. -
f . 'I :- •

FT Dx400
• •-- I I I I ••• •

I

ICan't make it to the BIG SHOW? I -• -
JuS( s.end us ,"our chec k lor $.599.95 ilnd • • '11 deliver. • -
pr.paid.• brend new nd......ao 10 )'ou. POO' (I ' you •-preter. EASY TERMS .rranged.)

e page 110 for New Reader Service March, 19 69 • CO • S7
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BY RICHARD M. BALDWIN ,* K4ZQR

LOT of hams must have built the home­
brew slot for two meters, judging from the
mail I have received since thi s article ap­
peared in February 1965 CQ'. Many of these
letters asked dimensions of the slot for dif­
ferent frequencies in the two meter band;
others simply expressed satisfaction in the
performance achieved. The original slot for
two meters was 45 " X 15" and was cut for
145 mc. One of the advantages of the slot
antenna is that it is a broadbanded device,
and I used mine quite successfully on a MARS

frequency at 143.95 me without any change
in its dimensions. The purist who wants to cut
exactly at 144.1 for example, would make the
slot dimensions 46'l4 " X 15'l4 ", not a very
great difference as you can see.

All of this has no bearing whatsoever on
a homebrew slot for 43 2 mc except to point
up one of the main advantages of th is fine
antenna our Brit ish cousins have been using
so successfully on u.h. f. The 420 mc band is
50mc wide, and if you plan to operate up in
th is rarified atmosphere it is well to have
an antenna which is tolerant of frequency
variations. gives excellent gain. and is com­
pact in size. The slot is the best answer I can
th ink of to all three.

· 409 Kaelin Drive, Louisville, Kentucky 40207.
' Baldwin, R.M., "The Homebrew Slot Antenna,"
C Q , Feb. 1965, p. 26.

58 • CO • March, 1969

My interest in this band, by the way, deve
oped when the ham TV bug bit, but that
not part of this sto ry. Suffice it to say th
this antenna does a real fine job on ham
and the one I bui lt was from dimensions 0

tained from the Indiana TV and V.H.F. Clu
an organization of avid ham TV'ers located
over Indiana and meeting every six to eig
weeks in Indianapolis. Several of us Kentuc
ham TV enthusiasts have been commuting
Indianapolis for these fascinating meetin
held at Naval Avionics. With no claims as
originality in design, let us proceed to bui
it. I might say that you can also buy t
British version which is imported and cu
rently advertised for about 525.00.

er

For raw materials I can suggest the sa
procedure recommended in the first articl
pay a visit to the TV stores in your city, a
the chances are you might be able to scroun
some old TV antennas. If they throw the
away as fast as they put up new color a
tennas, then try to arrange to be present a
pick up the pieces. What I am saying is th
you should be able to get material for lit
or nothing, but you'll need several old
antennas as this slot is a ten over ten, and th
means two booms and twenty elements i
eluding the slot.

See page 110 for New Reader Servi
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I,..

Feed
POlnls 6-11 "

7-1 1Y,"
8-1 1';' ''
9-5101

10 -13 Y'"

1-10'/.4'
2-10%"
3-1 0 '10 "
4-10 ';'''
5- 10%"

Element LengthsSia l De lads

V-FU d Rods

I "5 Long
Top V,e .,

I
14 r'

" I- 6 - .,
Cel'le. 10 CenTer

Fig . l -Two views of the 43 2 me sl ot antenna and details of the driven element. All e le ments
are fabricat ed from 3/8" o .d. aluminum tubing whil e the booms and the forward upright are

made from 3/4" o .d. aluminum tubing.

Construction
F igure I is a sketch of the antenna and

he dimensions of its clements. As you sec, it
as two booms approximately 6S" long and
t least 3/ 4" in diameter. No regular TV
oom will be this long, and you'll either have
o piece them together or resort to other
ources for aluminum tubing for the booms.
f you piece them do it well so that the joint
s stro ng. These booms are spaced 14Va "
part by the slot, and they are clamped to
he mast by TV clamps behind the reflector
hich is element ten. A solid spacer also

oins the booms just in front of the first direc­
o r, so the assembly really is rigid after you

ount it. The front spacer can be the same
ate rial as the booms, or it can be slightly

mailer in diameter. Bolt it securely to each
oom.

Make the refl ector, and the directors out of
o rdina ry 3 /S" 0 .0. TV antenna elements.
You will need two of each length listed in
the table. T he slot itself is best made from
3/S " solid aluminum rod, as it bends nicely
at the corners. and is more rigid. While this
is recommended, I made mine out of hollow
T V clements and it works OK, although it
isn't as easy to make a nice looking job or to
attach the impedance matching stubs which
are S¥s" long. These should be attached by
self tapping screws through holes drilled in
the slot at the mid-points on each side. They
are angled toward each other, and the n paraI­
led about an inch from the ends to fit in two
holes drilled in a piece of pol ystyrene about
a half inch apa rt. Th read a self tapping screw
and a washer into the end of each stub to
attach the leads of your transmission line.

ee page 110 for New Reader Service March, 1969 • CO • 59



number ten wire if you can, or at least some­
thing stiff. You can hold this simple dipole
in the center with your fi ngers, or better still
tape it crosswise to the end of a yardstick.
The lamp will light for quite a few yards in
front of your beam. depending on the power.
You can also trace the r.f. around the edge
of the slot, and at the tips of the directors.
Stand in front of the beam and you can see
how large a pattern comes off of it. II's
surprisingly sharp; move even a few inches off
the direct line of fire and the lamp goes out.

F. S. Meters
We used a combination of this simple tester

and a little home brew field stre ngth meter
mounted on the roof (with the meter in the
shack) to test out various feed lines. (See fig.
2[BJ.) Between the two you can get a good
idea of how efficiently you arc matching you
transmitter to the antenna . At fi rst we trie
coax feed through a balun at the ends of th
slot stubs. but thi s did not produce as goo
results in our case as feed ing the slot directl
with foam 300 ohm TV cable. Other users 0

this antenna tell me that they feed the slo
with coax with no ba lun. You can check you
own part icular situa tion out easily in th
shack with these two handy gadgets and ,
few lengths of feed lines. Details arc show
in fi g. 2.

H aving determined how yo u arc go ing t
feed it. be sure to weather-proof your connec

'tions a t the antenna. You ca n usc a plast i
container and seal it with cement.

Ilecause the slot has quite a sharp direc
tional pattern, you really should provide
means of rota ting it unless you plan to wor
only one direction on 432. If you followe
the advice about putt ing a litt le field strengt
meter o n the roof. you will find thi s littl
device handy in helping you at all times to g
all possible r. f. out of your antenna. Simpl
rotate the antenna enough toward the fiel
strength indicator to get a good reading an
tunc for maximum ~utput.

If I've sold yo u on the slot for 432, perh a
you arc now wonderi ng how to get on ha
TV. This is beyond the scope of th is articl
but there has been quite a lot of good materi
publ ished in CQ and other magazines in t
past few years.

Whether you're simply tired of QR M,
interested in looking at your pal's ugly rm
as well as talking to him. try the 420 to 45'
mc band . It's easier than yo u think, and 101
of fun.

••
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"- To RemOle
Met.,

The reflectors and directors may be at­
tached at the indicated points either with nuts
and bolts or with pop rivets. I drilled holes
and used pop rivets and it worked out well.
In either case put a lock washer between the
clement and the boom. it helps prevent
turning.

(A)

(B)

Fig . 2(A)-Simple te st dipole using a # 47 bulb
as an indicator. (B)-Simple u.h.f. field strength
meter that may be used as a tune-up aid. The
antenna wire fo r both units should be # 10, a
half wavelength lang, 13%". The dotted line
indicates a small melal enclosure sea led against
the weather and mounted on the roof. The sensi­
tivity control is set according to the power of

your transmitter .

Patlern
One of the advantages of th is antenna is

that it is small enough for you to build in
the basement. or wherever your workshop is,
and still be able to get it out of the door in
one piece. This means you can hook it up
to your tra nsmitte r while it rests on a table
or across a couple of chairs and check out
the rad iat ion pattern . You can also test var­
ious feed lines before you put it up on the

• mast. For a simple r.f. ind ica tor solder a no.
•
47 dial lamp to the end of a piece of stiff
wi re 13 \4 ' long, as shown in fig. 2(A). Usc

•
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CQ Reviews:

he Paxitronix IC-3

requency Divider

or 25 kc Markers

Y WILFRED M . SCHERER.* W 2AEF

--

ANV of the modern receivers are equip­
ped with a 100 kc crystal calibrator for accu­
rately locating the band edges or other inter­
mediate 100 ke points. With the new band
subdivisions in force due to incentive licens­
ing, 25 kc markers are a desirable feature for
pinpointing the limits of these band segments.

With receivers incorporating a 100 kc cali­
brator, or where an external calibrator is
available, a 4: I frequency divider driven by
the calibrator will provide the necessary 25
kc signals. Such a device is the Paxitronix
IC-3, a solid-state affair using an integrated
circuit.

It is built on a printed-circuit board slightly
more than 1!4 " square with a maximum
height of about I/ 2" taken up by the com­
ponents. Its very small sizc and compactness
make it feasible for installation in about any
existing receiver. Furthermore, it may be
powe red from the receiver B-plus.

Principal of Operation
A bi-polar transistor (2 5133) and a dual

flip-flop integrated circuit (Motorola
MC778P) are the active devices employed.

IThe 100 kc calibrator signal is applied to the
transisto r which triggers the first flip-flop.
thus providing a 2: I frequency division. This
divider in turn drives the second flip-flop
which again divides the frequency by two.

I for a total frequency division of 4: I, result­
I ing in 25 kc signals derived from the original

J00 kc source.
Operation of the device requires approxi-

·Technical Director, CQ.

See page 110 for New Reader Service
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mately 3 v.d.c.• but to allow operation from
receiver B-plus potentials of 100-180 volts.
a dropping resistor is incorporated in the
IC-3 to drop the applied potential as needed,
If power is to be obtained from a higher- or
lower-voltage source. a different value drop­
ping resistor is used and is thus supplied with
the unit according to the different source
voltage as specified by the customer at the
time of ordering. The current drain is 5-10
rna. depending on the supply voltage.

The IC-3 will function with any 100 kc
calibrator thaI is capable of delivering 1-1.5
volts r.f. into a 100,OOO-Ohm impedance.
which just about takes in all those generally
in usc, including solid-state jobs.

Installation
T he Paxitronix IC-3 is supplied with hard­

ware for installing it horizontally on an in­
sulated spacer. In cases where space is at a
premium. it also may be mounted vertically
on a bracket or with spade lugs such as with
which our sample was supplied. There arc
four inter-connecting leads. one for input. one
for output, a B-minus or ground and the B­
plus.

Complete installation instructions are pro­
vided to cover a variety of situations, includ­
ing methods of switching power. Operation
also may be had from the a.c. heater supply
by rectification to a d.c. voltage as obtained
separately.

Performance

We tested the IC-3 with a number of dif­
ferent receivers using their built";n 100 kc
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cal ibrator, or an external one, for a driver.
Good signa l levels were obtainable at the 25
kc increments in all cases, even up through
the 50 me band. Although the model tested
was the standard one for use with supply
sources of 100-180 volts, it still fun ct ioned
quite well with as low as 40 volts, hut as
might be expected, with a somewhat lower
output.

The output is a square wave and as such
is made up primarily of odd-order harmonics,
so some of the 50 kc intervals may be found
weaker than the 25 and 75 kc ones. If th is
should occur, a small coupling capacitor
bridging the output of the first nip-flop to the
output of the IC-3, will provide higher-level
50 kc intervals. This will also hold up the 100
kc points a bit better, which otherwise were
found weaker than normally obtained from
the 100 kc calibrator operated alone. In
respect to the latter, it might be noted that

the 100 kc calibrator will always work
through the IC-3, unless a means of switching
is used to bypass the frequency divider.

Since the IC-3 provides man y more signals
th roughout the frequency spec trum than does',
a 100 kc oscillator, namely those at 25, 50,
and 75 kc intervals, care must he exercised inl
distinguishing the correct points on multiple­
conversion receivers or those easily subjectl
to r. f. intermodulation products, images or
other type spurious responses such as often'
experienced even with a 100 kc calibra to
used alone.

The IC-3 frequency divider will be foun
a most useful adjunct for defining the ban
limits and as such will be an aid for min imiz
ing the possibility of receiving a pink ticke
from the f.c.c.

It is now priced at $7.25 postpaid and mal
be obtained from Paxitronix, Inc.. Box 1038
Boulder, Colorado 80302. - W2A E

CQ Reviews:

sso
CP-•er

gella Com
de•pI

e CariT

BY WILFRED M , SC;:HE RER,* W2AEF

NE of latest comp ressor amplifiers to
arrive on the scene is the Caringella Elec­
tronics Model ACP-l Solid State Compressor­
Preamplifier which is furni shed in kit form.

Since the functions and advantages of em­
ploying such a device should be fairl y well
known through past descriptions of other gear
designed for the job, we' ll not go into a

' Technical Director, CQ.

The Ca ringella Made l ACP- l Solid-Sta te Com­
pressor-Preamp.

detailed disserta tion thereon , except to sirn
ply state that an audio compressor maintain
a relativel y uniform output level with vary,
ing input levels when operated within the de
sign specifications. I

Thus, the modulating level of a transmittei
can be maintained up to maximum capabili­
ties without over- or under-modulating it
mak ing speaking-voice levels and positionJ
around the microphone less critical for susi
taining optimum amplitudes.

A true compressor is distinguished from ~

"clipper-type" one in that the latter rnerelj
clips the waveforms to a specific level whicl
can thereby be maintained, but such a process
can introduce considerable distortion. Or
the other hand, a true compressor automatic
ally varies the ampli fi er gain as needed tl
sustain a given level, and what is most irnpori
tant, it does so without introducing adverso
distortion that might otherwise not only re
suit in unpleasant sounding a. f. quality, bu
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Interio r view 01 the ACP· 1. The battery is held
by the clip a t top center.
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finger-adjust control for setting the o utput to
the proper modulat ing level.

The assembly work can be done in 2-3
hours. In th is connection , it wo uld be mo re
convenient to install the completed circuit
board in the box he/ore the jacks and the two
controls a re mounted. If it is ins talled afte r
these other components arc in place . as per
the instructions, you'l l ha ve to bend th e sides
of the box outward to insert the c ircuit board .
Other than this. no assem bly problems were
cncountered in putting our unit together.

Fig. l -Composile block diagram for the ACP. l .
C, is the emitter bypass for Q 2' See text for

details.

Performance
Compression with the AC P-I commences

with an input potential of I millivolt and
holds the output level constant with inputs of
2-40 mv, thus providing a flat compression
range of 26 db. With 1-2 mv input. th e o utput
is held to within 3 db. The maximum o utput
a ttainable with compression is 200 mv (o utput
control full y ad vanced) .

W ith input Icvcls bel ow I rnv, the device
simply functions as a conventional pre-ampl i­
fier with a 40 d b vo ltage gain.

When th e input level exceeds 40 mv (with
the input-level control at maxim um), no
furthcr compression is real ized and the o utput
rises sharply. Microphone level s seldom ex-

which also might cause splatter or other un­
desired distortion products.

The ACP-I is a true compressor combined
with a pre-amplifier. It employs five transis­
tors and o ne diode. Refe rri ng to the block
diagram at fi g. I, th e first amplifi er stage
utilizes an I.e.t., Q" to provide a high-imped­
ance input and ensure a low input-noise level.
The seco nd and third stages incorporate sili­
con bi-po lar transisto rs, Q,,-Q:I.

The ou tput from Q:I is rectified by D, with
the resulting d.c, voltage amplified by Q.
(another silicon un it) the o utput from which
is used to control th e bias o n Q ;, that is a
germanium transistor operated in its linear
collector-to-emitter resistance region.

Any change in Q ;,'s base current. as a re­
sult of any bias changes from Q•. th us causes
the transistor to function as a current-sensi­
t ive va riable resistor. The collector-to-emitter
resistance is in series with the ground return
for the emitter bypass. c.;, at Q~. Therefore,
as the resistance of Q;, varies, the bypassing
effect of c.; likewise changes a nd alters the
gain of Q~ .

The result is that as the level of the input
signal rises, the amplifier gain decreases and
accordingly reduces the output from Q:I. Simi­
larly, the opposite effect takes place when
th e input amplitude drops. Co mpensa tio n at
the output is thus obta ined with varying
in put-signal levels.

The amount of compression is controlled
by a potentiometer that varies the input level
to the unit. The o utput level of the com­
pressed signal is adjusted hy ano the r control
a t the o utput of the device.

onst uc ion
Except for the controls and connectors, the

ACP-I is assem bled by the user o n a glass­
epoxy printed-circuit boa rd which is then
installed in a small metal box. Three-way
jacks a re used for input a nd o utput connec­
tio ns, thus permitt ing push-to-ta lk o peration
to be conducted d irectly through the unit
without any external wiring to the transm itter
needed.

The input jack is o n the front panel a long
with the input-level or compression cont rol.
A switch on the control activates the unit
which is powered by a self-conta ined 9-volt
transisto r-rad io battery. Power al so may be
obtained from an external source for wh ich
there arc screw-type terminals on the rear of
th e box.

Also on the rear is the output jack a nd a
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ceed 40 mv with normal speech, so compres­
sion under these conditions can be maintained
during on-the-air operation; however, shout­
ing or whistling into the m ic at a close p rox­
imity to it. will exceed the compression capa­
bilities and produce a higher output fro m the
amplifier. To avoid these consequences with
high-level input signals, the input must be
reduced accordingly with the panel control.

The ACP-l has a very fast attack time of
I millisecond. No overshoot is therefore ex­
perienced until compression takes hold on
initial voice impulses, as is sometimes found
with other devices designed for this applica­
tion. The release time is approximately 2
seconds.

In addition, checks made by a distortion
analyzer with the amplifer in operation with
full compression, indicated no significant d is­
to rtion.

For applications with radio transmitters,
an r.f. bypass capacitor at the gate of the
input I.e. t, minimizes the possibility of r.f.
feedback. With this arrangement, the fre­
quency response through the unit is 20-5000
c.p.s.

The ACP-I also may be used ( 0 advantage
for maintaining a high uniform level for p .a.
systems or recorders, in which case removal
of the r.f. bypass will permit a response of
20-20,000 c.p.s.

The unit has an input impedance of 500,­
000 ohms and is thus set up for use with high­
impedance microphones. The output imped­
ance is 5000 ohms.

There is no built-in provision for bypass­
ing the compressor. If this is desired, the uni t
must be disconnected and the microphone
then be connected directly to the related
equipment.

Power requirements for the unit are 9 v.d.c
(with internal battery) or 9-1 2 v.d.c. at 3-5 m
(from an external source). Dimensions a
2 Yz " X 4 14 " X 3 Yz" (H.W.D.) and it i
finished in hammertone brown.

The Model ACP-I Compressor-Pream
lifier is priced at S 18.50 (kit) with two match
ing 3-way phone plugs (you don't have t
shop around for these), and complete as
sembly instructions. Battery is not supplied
The manufacturer is Caringella Electronics
Inc., P. O . Box 327, Upland, Californi
91786. - W 2A E
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IBY JOHN A. ATTAWAY,* K4IIF

T'S a real pleasure to write this month's
lumn under relaxed circumstances, usually

e a re hurrying around with many family a nd
ofessional obligations to worry about and
ly a minute here and there for amateur
dio. The majority of our column writing is
ne between the hours of five a nd si x in the

orning, so it is a luxury this month to be
rit ing at th ree in the afternoon on the bal­
ny of the XYL's famil y home in KP4-land

ith a mild breeze blowing in off the
aribbcan ,
Sp ring is upon us again, and between the
rna l equinox and the sum me r solst ice we
ould have good OX. The seco nd ARRL
ontest weekends come up this month
llowed shortly by the C Q Worldwide WPX
o ntest in April. C hec k Frank Anzalone's

,O NTEST C ALENDAR for the exact dates he­
ause these are good times to chase zones.
Ire fixes, and countries.

Since writing the February column we
ve begun to worry about the future of the
dio amateur's ability to promote interna­

o nal understa nding through his hobby.

.0. Box 205, Winter Haven, Florida 33880

,

\- .•

n the left is Hal Hanlin, ex-KC6 BW, af the
icronesia M ission. Hal gave many a DXer a
w one with the 20 meter quod shown on the

right.
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SSB OX Honor Roll
W2TP ..._ 317 K6CYG •.•••.305 KlI XG ••••.. 288 G3WW ••••..269
VK3AHO 315 K6YRA •.•.•.305 K2LV ••.•.•..286 K80NV •.••..269
WA2RAU ..315 WA8AJI ....304 W6EUF ..•...286 MP48BW ..267
W91LW •••.315 W6YMV •..•303 K8RTW ••.•..286 G2PL ..•.•••.265
TI2HP •..•..313 WOQVZ 303 F2MO •...... 283 G2BVN 264
W3NKM .313 W2BXA ...•..302 W3KT ._..281 W2MJ 261
WA21 ZS 312 G3ll.WZ .301 Willf ..•...280 CL3RK _..259
G3FKM 310 G6TA .••.....301 W6UOU 280 G3DO 259
KP4CL .•••310 W3DJZ •..•..301 W4RLS •..•• 279 W6WNE ••..259
DL90H ••••..3t OXEIAE 298 K40EI 279 PlZAA ...•..258
W2RGV ....309 5Z4ERR __..298 K4HYL ..276 KI SHN ....•.257
W40PM ••••309 K2DX 297 DLIIN •••...276 WA2EOQ . 256
G8KS 307 W4QCW 297 N7DlR 276 W6BAF _254
W5KUC •••.307 W4SSU .•..297 K9EAB ••••.B3 K6CAZ .254
K6 LGF .•••..307 W4UF .••.•.295 K9LUI 273 PAOSNG .•••252
W8DE 307 W4PAA 294 W6RKP 272 WIAOL 250
IlAMU ••••..305 W8EVZ 293 PZIAX 271
W2ZX 305 W2FXN 292 G3NUG 270

There a rc m an y more D X stations o n c .w,
than a re o n s.s.b., a nd when the next su nspot
minimum occurs a ll co ntacts with those c.w,
sta tions will be over the freq uencies 14 .000­
14.100 a nd 7.000-7.050 mc. The 10 and 15
meter band s will be useless fo r internatio na l
contact a t th at time., But look, 100 % of the 7
mc c.w , DX freq uencies wi ll be avai lable
only to the tiny m ino rity of amateur ex tra 's .
as 7.050-7. 100 mc is a p hone ba nd else­
where in the wor ld. Since RTTY is preva lent
a round 14090 , renderi ng the to p of the lo we r
100 kc segme nt of 20 mete rs improper for
OXing. over 50% of the 14 mc c.w. DX
frequencies will a lso he ava ilable o nly to
extra cl ass license holders. T his is a da nger­
o us s itua tion. so we ha ve pet it ioned the FCC
not to carry th rough their origi na l inten t to
furthe r restrict the c.w, DX hands next
November. This petit io n is the subject o f De
Extra wh ich fo llows:

De Extra
T .. : Secretary. Federal Co m m unica tio ns
Com m iss ion, W ash ington , D .C. 20554

Ed Peck, W6LDD, of Ookland, California . Ed is
on attorney and was a member of the 1967 CQ
OX Awards Advisory Committee. He is a mem-

ber of the Northern Californio DX Club.
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Pa ul We iss, K2SBW, of Scotch Plains, N.J . Pau l
is a country chose r and since Nov. 1966 does
most of his DXing on s.s.b. However, he reports
thcit the DX stations a n s.s.b. don't QSl as well

as the ones on c.w.

I rulll D r. J o hn A. A ttaway. K4I1 F . DX
Editor. CQ Magazine , (P.O. Box 205. W inte r
H aven. Fla. 33880)

n bjr ,-I Petition for modification of new
rules u nder Section 97 .7a which affect oper­
ating privileges in the ama teur service.
Ohj"t,t: To prevent a severe restr iction on
the U.S. ama te ur's abili ty to enhance inter­
nat ional good will, and to provide a mo re
effective usc of a c r it ical port ion of the ama­
teur spectrum.
Dear Sir,

As you a rc awa re, one of the most import­
a nt objectives of the ama teur service is to
enha nce interna tional good wi ll thro ugh pe r­
son to person contact be tween individuals of
various nationa lities. The amateur service
fullfi lls th is objective very well as evidenced
by the hu ndreds and sometimes tho usands
of daily contacts be tween U.S. amateurs
and the ir counterparts all over the world. in­
cluding the developing countries and the
countries of the communist block. This acti­
vity is known as DXing, and these amateurs

I

Do ve, W4AZK. one of the top operators from
the Florida DX Club.
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who devote a substantial share of their time
to it a rc known as DXers.

In most a reas of the world o nly a very
small percentage of the amateurs arc a ble to
own the sophis ticated and expensive eq uip­
ment necessa ry fo r s.s.b. opera tion. Conse- :
q uentl y. many mo re inte rnational contacts)
arc made usi ng the c.w. mode than a rc rnade l
by voice. Two of the most im portant bands
for these contacts arc the 14 and 7 me bands.
pa rt icula rly during the years of m in im um I

sunspot activity when the 2 1 and 28 mc bands
arc useless fo r long dista nce communication.
In the 14 mc band DX contacts arc m ade on
c.w. between 14.000 and 14.100. except for
an area nca r 14.090 which is used prcdorni­
nare ly for Rad io-teletype. The freque ncies
from 14.100 to 14.200 arc used by oversea's
amateurs as a phone band. so our DXers do
not transmit c.w. over th is po rt io n of the bandl
as a courtesy to the oversea's operators.

In the 7 mc band DX contacts o n c. w, a rc
made be tween 7.000 and 7.050 me. the scg I
ment from 7.050 to 7.1 00 a lso bein g used
ove rseas as a phone band. Conseq uently . i
the ame nded section 97.7a goes into effect in-
its entirety on No v. 22 . 1969. o ve r 50 % 0

the 14 mc e.w. band and 100 % of the DXin
segment of the 7 mc band will be ava ilahl
o nly to holders of the amateur extra class
licen se .

Figu res fu rnished me by the Amateur an
Ci tizen's D ivision of the FCC show that
months afte r the an nouncement of the amend
ing of Section 97.7. only 2.6% of the som
260,000 U.S. amateurs held the amate u
extra class license. This fi gure will rise. an
probably reach o r exceed 5 % d uring 1969
Ho wever, for several years the majo rity 0

the c.w, frequencies for international contac
will only be available to a tiny mi nori ty 0

U.S. amateurs. T his will be a /IIoIl se",'r
blow to our ability to enhance in ternationa
good will thro ugh pe rson to person co ntact
It will also leave these freque ncies open t
intrusion by unauthorized services which arc
hecoming an increasingly severe prohlem.

Most amate urs obtain their licenses when
they arc still you ng and in school. and have
relatively few responsibi lities. Ho we ve r. soon
they arc in thei r peak productive years a ne
have fa m ilies and responsible posit ions ir
business. govern ment. and industry. The)
then become more inte rested in enjoyi ng thl
few moments they have available for a rna teui
radio rather than using them fo r tcdiou-
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The WPNX Program
The latest top Novice DXers and their

certificate numbers arc:
Don E. Stradley. W N IJOF-9
John O. Tucker. WNIIUU ~I- I O

Complete rules and application bla nk for
WI' X may he obtained by sending a self­
addressed. stamped envelope to WP NX
Award Manager, K4GRD. P.O . Box 524.
Lakeland. Florida 33802.

The VPX Program
The first winne r of the new Verified Pre­

fixes award for s.w.l.s is:

WI'X ~lix",I: W8K SR- 186 and K4 UT I
- 187.

WI'X C.W.: W4DRK- 899. DJ IQX-900.
UA I DF- '10 1. UW3F D-'102. O K I r-r - 903.
OE2 I.EL-904. K8NQ p- '105. and W 2G UZ
- '106.

EII,lor" 'II\('III" 5.5. /J .: H I' IJC - 500 and
DJ 3WW-250.

C. 11'.: UA I DF-450 and O K I pT- 350.
M ixed : W9ZTD- 600. W8KSR- 600. and

K6SDR- 450.
Conti nen tal : Europe: DJ IQX. O K I IQ.

UA I DJ and W9ZTD.
Africa : W'IZTD.
Complete ru les and application blank for

Wl'X may be obtained by sending a self­
addressed. stamped envelope to WPX Award
Manager, K4 DSN. 6563 Sapphire Drive.
Jacksonville, Florida 32208.

l eft, CO OX Edito r, K4 11F, and right, Stew Perry,
WI BB, posing with Stew's CO OX Hall of Fame
plaque. The photo was tak en in the shack of
Bob Wa ters, W I PRI, after last August's New
Eng la nd OXCC din ne r g iven in honor of WI BB.

(Photo courtesy of WI PRIJ

Th WAZ Program

News winners of the Worked All Zones
ard th is month were:
WAZ S.S. B. : SM7 ASA-627. VE3EVU ­

28. W6ZC- 629. H PIJC- 630, PYI ~IB­
31. V K41\1Y- 632. WA6QWN- 633. an d
K IAA- 634.
WAZ Ph...... : K9COS- 402 and OZ3Y­

03.
WAZ C.W.-l'lw lle: K4RDU- 2554. WA ­

DIY - 2555. S~1 2COP - 2556, W6BPO ­
557. SP2AOB- 2558. DJ2TK- 2559. WB­
FOV- 2560. K4C EB- 256 1. K4QI E-2562.
A6QWN- 2563. K8UHB- 2564. DJ3 FW-

565. and HB9p L- 2566.
.Complete rules and application blank for
AZ may be obtained by sendi ng a self­
d ressed. stamped envelope to DX Editor.

.0 . Box 205. Win ter Haven. F lorida 33880.

Th y.J X Program

Our successful prefi x chasers include:
WI'X S.S.B. : K9HDZ - 382. VP7NF ­

83. UA I DJ-384. DJ 3WW- 385. and Hp­
C-386.
WI'X S.S.B. COlltesl: SK5 AJ - 13 and
A2SFP- 14.
WI'X Phone: YV5BpU-1 62, C0 8RA­

63 and DJ3WW-1 64 .

:udy. Therefore it will take many years to
roduco a sign ificant num ber of extra class
eense holders. As we ca nnot alTord to allow
lur frequ encies to remain lightly populated
~ i rng this interval, I pet it ion :

That the portion of Sect ion 97.7a which
adds thc frcq ue ncies 14.025-1 4.050 mc
and 7.025-7.050 mc to the list of those
assigned exclusively to the amateur extra
class license holders as of November 22.
1969. be rescinded so that those freque n­
cies may contin ue to be used by the holders
of adva nced and ge nera l class licenses.
The freq uencies 14.000-14.025 and 7.000­
7.025 wou ld still be exclusively for ama-

I teur ex tra class license holders.
No othe r changes arc asked at th is time. buti is suggested that a study be undertaken

I> insure the most effective usc of the bands
~d prevent fu ture inequi ties . The petitioner
~e ls that such a study will show that an
" ocation of only 10 kc fo r the amateu r
xtra class license, ra ther than 25 or 50 kc ,
ould pro vide a better balance of band usage.
rt icularly in the case of the 14 and 7 mc
nds.
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with approximate date and band you want
a VR6TC QSO he will try 10 arrange asked
for you.

Ar ka nsas DX Associa tion 'et-This is a
DX information net on 3860 kc eve ry Mont
day night at 0030 G M. It is open to all ama
teurs interested in DX regardless of cal
area.

International Ca ll AreasAwa rd (lCAA)
- T he International DX Organization (IDXOj
set up by the 4U I1TU boys in Geneva i'
sponsoring this award to promote and stimu]
late friendl y and skillful DX operation on th
160 - 10 meter bands. It will resemble CQ'
WPX Award, but all 50 of the states rna
count separately. Callsigns not in line wit
IT U regulations will not be recognized . Als
not to be recognized arc islands normall
uninhabited, and neutral or demilitarize
zones.

W910 P 2 nd 0 1" - This helpful guide ha
recently been updated and should be 0

every DXer's desk. For info contact Publica
tions in Electronics, 21 6 West Washingto
Ave., South Bend, Ind iana 4660 1.

QSL ~lanal:er's Directory - This ver
helpful publication can be obtained fro
Bookbinder, P.O. Box 54222, Terminal An
nex, Los Angeles, CA 90054.

QUAX-QUA=Here is news of X= Te,
This is the 6-8 page monthly bulletin abo
DX and propagat ion phoenomena on th
28 me band. Sample copies may be obtaine
from SM4DXL, Djurgardsv. 35C, S-681 0
Kristinehamn, Sweden.

Rare DX Inte rested in DX-Rashee
YK IAA, recently applied for 2 way S.S.

WAZ and recei ved certifi cate No. 634.
Baker smoshes Troster- Just joking

course. Dave and Jack aren' t karate-cho
ping each other, but the W6WX- 278, 7 1
to W61SQ-278, 414 points in the CQ Worl
wide Phone Contest in October was abo
as close as any scores we've seen.

New CANAD·X ~Iemhers-Newmembe
of the Canadian DX Association are VE2
CX, VE2DHH, VE2 UN, VE3BAP, VE3
UC, VE3BYN, VE3FEC, VE3TB, VE4S
VE5GG, VE6AQL, VE7AQ R, and VE
BVM. '1

Volunteer QSL Monnger- Sleve Bard
WA3HUU, 384 Union Street, Uniontow~

Pa. J540 1 would like to be QSL Managd
for a DX sta tion. I

G3 DO-Apologies to George for omitti
his s.s.b. WPX score of 6 17 prefixes fro
the Honor Roll which appeared in the NOI

I

Lavoyd Kuney, WPE8AD
7618 Beaverland
Dertoit, Michigan 48239
T his was a Phone award with endorse­

ments to 400 prefixes.
Complete rules and application blank for

VPX may be obta ined by sending a self­
addressed, stamped envelopeto VPX Award
Manager, K4DSN , 6563 Sapphire Drive,
Jacksonville, Florida 32208.

5.5.8. OX Award Program
100 Cnuntries 200 Countries

DY4 PX-539 PY3AHJ- 16 1
VK9WD- 540
HP IJC- 541

Complete rules and application blanks for
the CQ S.S.B. DX Awards may be obtained
by sending a self-addressed, stamped enve­
lope to S.S.B. DX Award Manager, W8HDB,
3785 Susanna Drive, Cincinnati, Ohio 45239.

Here and There
Iruli an Ocean DXIJcdition - Steven

Gibbs, VQ8CC, hopes to be able to visi t St.
Brandon and Rodriguez sometime during the
period March to May, 1969. Call signs will
be VQ8CCB (St. Brandon) and VQ8CCR
(Rodriguez). Operations will be on all bands
160 - 10 meters using Drake equipment.
Further information about dates and times
of operation, frequencies to be used, and
QSL arrangements will be announced when
they are definitely known.

VR6TC-lf you send W50LG an s.a.s.e.

Lovoyd Kuney, WPE8AD, winner of Verified
Prefixes IVPX) Certificate No. one. lavayd has
confirmed aver 2100 QSO's of which 1200 were
DX, using an HQ·1 BOA, HQ·215, and an NC-9B,
with 3 separate antenna systems. He is 51 years

young and carries the U.S. mail.
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ember, 1968 issue. George's phone total IS

now 71 5, and his mixed score is 755.

OX Bulletins
As the West Coast DX Bulletin boys say:

"If it is over 10 days old, it's history and
not news." Conseque ntly, you can't rely on a
monthly magazine fo r your D X tips. Every
serious DXer should take I or more of the
DX only publicat ions which appear weekly
or biweekly. T hose which we receive include:

West Coast DX Bulletin, 77 Coleman
Drive, San Rafael, Calif. 9430 I

Long Skip, c/o VE3 HJ, 48 Wimpole
Drive, W illowdale, Ontario, Canada

DX'-press (In English), c/o A. J . D ij k­
shoorn, PA~TO, Jan van Gelderdroof II ,
VOORSCHOTEN, T he Nethe rlands

DX News-Sheet, 62 Belmore Rd., Nor­
wich, Nor. nT, England

DX-MB (In German), c/o D L3RK, 895
Kauf beuren, Box 262, Germa ny

The DXers M agazine, Route I , Box 161 -A.
Cordova, S.C. 29039

Long Island DX Association Buletin, c/o
W2GKZ, 43 Cameron Drive, Huntington.
N.Y. 11 743

GB2SM Desires RTTY Skeds
An RTTY installation. recently added as

a perman ent feature to Science Museum
Demonstrat ion sta tion G B2SM, has proved
very popular with our visitors. We are
anxious to bring our interest in RTTY to
the notice of all radio amateurs. Ou r normal
demonstration times are Monday-F riday at
1030-11 00 and 1500-1 530 GMT. If any station
ca n offer us regular short contacts on any of
the bands 80-10 meters during these tim es we
would be most appreciative. Schedules may
be arranged through Mr. W.K.E. Geddes,
Science Museum, South Kensington, London.
S.W. 7, England.

160 Meter News
According to reports fro m Stew, WI BB.

and Herb, KV4FZ (W~VXO), Transatlantic
I DX Test No.1 fo r the 1968/ 69 season was a
i big success. Stew reports many W/ VE/ EU
, QSO's as fa r west as W9-land with signa ls

up to 5/8/9 and everyone having a ball.
WIBB himelf worked 17 DX stations. Herb
found that in KV4-land the European sta tions
peaked an hour earlier than in the states. He
logged in 2-way QSO's with EI9J, G3 RPB,
PY2BJH, G3TSA, G3 LIQ, an d G3 RXH .

T here was also a good turnout for the

See page 110 for New Reader Service

left to right, YN4JAB o nd WSQPX during the
recent visit of the former to the latte r's QTH.
YN4JAB' s XYl is YN4EB ond one of his dough-

ters is YN1YB ond the othe r is YN4DAH .

Transpacific Test with fair to good condi­
tions. KH 6G LU worked 21 North American
and 4 Japanese stations. He has a 500 ft. Vee
up 100 ft. NE/SW in an isolated area of
Molokai Island and is really putting KH6 on
the 160 map. Ed says that east coast USA
stations should use 1800-1803 and all othe r
1993-1996 to avoid Loran QRM.

D uring the CQ Worldwide C.W. Contest
in October, Sam Harris, WI FZJ /KP4 made
a fi ne 160 showing worki ng many Europeans
with a 2-element, steerable array.

Herb, KV4 FZ, also reports working K9­
SBLI Mobile in downtown Chicago on 160
meter s.s.b, with Q5 signals both ways.
W9UCW heard the QSO and rushed out to

Father William J . O 'Donnell , MM, TGSWJ belter
known as Bill (W B2G JR), op a t K2ESE during
mid and early '60's. Bill is ex-K90BS, from
Chicago area, and still retains the call of
WB2GJR along with the TGSWJ ca llsig n. He will
keep the latter ca ll for some time ... since he is

permanently assigned to Guatemala .
(Photo via K2 DDK)
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One of the top OXers of Europe, Dr. Alfonso
Parrella, IIAMU, of Rome, Italy.

his ca r where he also contacted K V4 FZ.
These contacts were not prearranged. bu t
were a sim ple answer to a C O call. H erh
cou ld n't copy ei ther of the 9-land sta tions on
a horizontal a ntenna . pro ving the wo rt h of
the vert ical fo r 160 DX.

CO OJ< A ard AdvISory Cemrnirtee
These a rc the folks who guide us in the

interpretation o f the C O DX Award's rules.
and vote on the nom inees for the DX H all o f
Fame. An y di sputes in the award's program
arc resolved by a majo rity vote of the Com­
mittee. Fortunately. however. as zones and
prefixes a rc re lat ively non-controversial e n­
tit ies the Com m ittee has had a relativel y
peaceful yea r with little work to do . Each
Committee mem ber is also au thorized to
ve rify cards for WAZ a nd the C O S.S.B. DX
Awards if you prefer to ha ve your cards
checked ncar your home OTH rather than
ma iling them to C O .

The Com mi ttee members, the DX C lubs
they represent. and their addresses arc as
follows:

H.." Kr" I'<'r, YE30l.C, Canadian DX
Assoc iat ion. 30 Zen ith Drive. Scarborough.
Ontario. Ca nada

na~' Walk"r, WIOIIL. N ew En gland
DXC C. 8 Yukon A ve .. Watertown. :\l ass.
02172

F r -a n k A"za l..n e , WI W\" (CQ Contes t
Editor). 14 Sherwood Road . Stam ford. Conn.
06905

1Iowa r ,1 Kid", WB2EPG, Long Island
DX Associat ion , 123-60 83rd A ve ., Kcw
G ardens, ew York

II"" II. S I"""' ISlJl\, W2BXA, N orth Jer­
se y DX Association , 50 Sycamore Rd.• Co­
lo nia , New Jersey

lI..h Wil.,JI\, W:lGIIO, Frankford Rad io

70 • CO • March, 1969

Club, 139 Ca m pbell Avc., H ave rtown , Pe nn
sylva nia

J.." Hlller, W-101'.\I, V irginia Ce ntu r
Cl ub, 2208 D inwidd ie Road. Ba yside, Vir
gi nia Beach , Virgin ia 23455

1I.....a r ll Kelh·y. Jr.. K40S;\" Florid a D
Club. (CO WI'X Manager). 6563 Sapphir
D rive. Jackson ville. Florida 32208

Fa-auk Ca ll1 ph ,,lI. W51GJ, West Gulf D
C lub, 2153 U nive rsi ty Blvd .. Housto n 25
Texas

Ga ry A. S lil..-"II, W6~JU, Southern Cali
fo rn ia DX C lub. 7 I64 Rock Rid ge Terrace-Canoga Pa rk, Ca lifornia 9 1304

Da ve Huker-, W 6WX. o rt hern Cali
fornia DX Club. 930 Colby A ve .. Men]
Pa rk. Califo rnia 94025

Lnu i-e Hipl"', W81101l, Ohio Valle}
Am ate ur Rad io Association , (CO S.S.B. D X
A wa rd Man aucrj. 3785 Susanna Drive

•

Ci nci nnati. Ohio 4 5239
lI..h 1'''ih"rl. W9ARY. Northern lIIinoi.

DX A ssociat ion. 70 8 W. Ill inois Ave.. Pa la
tine . Ill ino is

Ili,'k S I,,,,, ,·d,,y. KY·1AA, Member-at
Large. 1'.0 . Bo x 403. S1. Tho mas. V irgi
Isla nds 00802

Mike Feruusun, WAaGGN~ Member-at
La rge for WI'X . 2335 Ni les Ave., S1. J oseph.
M ic higa n 49085

New Award's Checkpo-nt

xtcxi can DXers may now have their card
for WAZ a nd the S.S.B. DX Awards c hecke
in their own country. The XE-Iand check
point is man ned by Fe rnando L. Vallarta
XE IA E/4A IAE. P.O. Box 27240. Mcxic
7. D .F.. Mexico .

Pad c OX e

A Pac ific DX Net has been o rgani zed h}
the A loha DX C lub. It meets Frida ys a t 070
m IT wit h Ed. KH6KLU as N CS. The pur
poses of the net a rc 10 d issem in ate c urren
DX news in the Pacific. promote regul a
ac tivi ty fro m remote sta t ion. and assist mem
hers in working toward DX Awards o f the
Pacific a rea. Correspondence should be di­
rected to Ed a t Box 762. Ka una ka ka i. 1\1010­
ka i. Hawaii 96748.

QSL Informa ian
A2C\O- Via ZS9Q I'JI\CC- e / o W2ADE,
C:\ lII l11-To W2GHK J . A. Doremus.
C1l:1KII- c/ o W2CTN Pocono Rd.,
II lJ IOil - Via W2CT N Mountain Lakes, N .J.

[COl/ I iI/ lied 01/ page 98]
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Propagation
BY GEORGE ]ACOBS,* W3ASK

A considerable improvement is expect­
ed in OX propagation condi tions d uring
March and the early spring months, on long
openings between the northern and south­
ern hemispheres. This is a seasonal affair,
and should be most no ticeable on openings
between the United States and South Amer­
ica, southern Africa, Austra lasia, and the
southern Asiatic regions. T his improvement
is expected to take place on all h.f. amateur
ba nds, epsecially during the sunrise and
sunset periods.

T he following is a thumb-nail picture of
h.f. amateur band propagation conditions
forecast fo r Ma rch, 1969. For specific
times of OX openings, refer to the OX
Propagatio n Charts which appeared in last
month's column. T his month's column con­
tains Short-Skip Propagat ion Cha rts valid
fro m March 15 th rough May 15, as well as
Propagat ion Charts centered on Alaska and
Hawaii. T he Short-Skip Cha rts conta in
band opening forecasts for predominantly
one-hop openings for distances varying be­
tween 50 and 2300 miles.

For average day-to-day propagat ion con­
ditions expected during March, see the
" Las t Minute Forecast", which appears at
the beginning of thi s column.

10 Meters: Excellent OX openings fore­
cast to nearl y all areas of the world from
shortly after sunrise through the late after­
noon hou rs. Excellen t short-skip openings
are also forecas t during the daylight hours
over distances varying between approxi­
mately 1300 and 2300 miles.

15 Meters: Expected 10 be the optimum
O X band during the daylight hours. Excel­
lent openings a re forecast to all areas of the
world fro m shortly after sunrise th rough the
early evening hours. Excellent short-skip
openings a re also expected during the day­
light hours, between distances of approxi-

*11307 Clara Street, Silver Spring, Md. 20902.
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LAST MINUTE FORECAST
Day-to-Day Conditions and Quality for

March. I, through A pril 15, 1969 (t;Plor)

Forecast Rating &: Qualitll
DaYB (') (3 ) (2) (1)

Above Normal: 3,7, 9,17, ·A A-B B B-C
20, 3 . 9.

N ormal: 1-2, 4-6, 8.11-1 2. A-B B CD
15-1 6,1 8-19. 2 1. 24, 28-31 .
1_2,4, 6_8, 10, 12-13, 15.

Below Normal: 10.13-14, B-C C-D D E
22_23 .25.27, 5, 11, 14.

Disturbed : 26. C-D D-E.; E

How To USE TH ESE C HARTS

The following is an ex planat ion o f the sym bols
shown above. a nd instructions Cor the use of the
CQ neopazatton pred ict io ns:

r -e-Enter P eonazar to n Charts o n following pag1"8
u nder appropriate band a nd distance o r g eograph­
ical area colum ns. Read predicted t imes oC band
openings at intersection o f both colum ns.

2- Fo llow ing each predicted time o f band o pen ing
is a fo recas t rat ing wh ich indicates the relative
number of days the band is expected to o pen du ring
each mo nth o f the fo recast period. The higher the
rating. the mo re f requent the opening. as follow s :
(4) band open more than 22 days each month; (3)
between 14 and 22 days; (2) between 8 and 13
days ; (1) less than 7 days .

On the "Sho rt-S kip" Chart, where two numerals
are show n within a s ing le set of parenthesis. the
first applies to the shorter dis tance for which the
forecas t is mad e. and the second to the g reater dt e­
taeee. Note the forecas t rat ing for later use.

3- With the Corecast rating noted above. su rt
w ith the numbers in parentbese at the top o f the
"Last Minute Forecast" a npeart na a bove. Read
dow n the table fo r a day-to-da y forecast o f propa,
gation conditions in terms o f Above Normal ( W W V
rating h igher than 6); N ormal ( W W V rating 5-6) ;
Below Normal (W W V rating 4) ; D is turbed ( W W V
rating less than 4) . T he letter symbols (A- E )
describe reception conditions (signal quality. noise
and fading lev el s ) ex pected for each day o f the
mo nth and ha ve the following m eaninl{S: (A -ex­
cellent opening w ith stro ng. steady signals; B­
good opening, mode rately strong signals, little
Cading and noise; C- fai r o pen ing, signals fluctu­
ating betwe-en moderately st rong a nd weak ; De-poor
opening. signals generally weak a nd considerable
CadinK and no ise; E - lH>Or opening, o r none at a ll .

4- This month's P ropagation Charts are based
u pon a t ransmitter power oC 75 watts c.w. : 160
w atts s .s.b.. or 300 watts d.s.b.• into a dipole anten­
na one quarter-wave above g rou nd on 160. 80 and 40
meters a.nd a half-wave above m-ou nd on 20. 15 a nd
10 meters. For each 10 db increase above these refer­
ence levels , recentton Quality show n in the "Last
Minute Forecast" will improve by one level: for each
10 db loss reception w ill become poorer by one level.

5- Loca l Standard T im e fo r these predictions is
based o n the 24_hour system .

6- T ht>Se Propag ati on Cha rts are valid th roug h
May 15. 1969. These Charts are prenared f rom lmsic
nronae at ton. data published monthly by the Insti­
tute For T elecommunication Sciences And Aeron­
omy o f the U .S. Dept. o f Commerce. Boulder,
Colorado.

mately 1000 and 2300 miles.
20 Meters: Expected to remain open

one area of the world or another, alma
around- the -clock. OX conditions shou
peak during the sunrise period, and aga
during the late afternoon and early eveni
hours. Excellent short-skip openings a
forecast for the daylight hours, betwe
short-skip openings between 1300 and 23

See page J J 0 for New Reader Servic
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iles should be possible during most of the
urs of darkness as well.
40 Meter.: Fairly good DX openings

e forecast to man y areas of the world
om sundown through sunrise. with con­
tions peaking during the hours of darkness.
xcellent short-skip openings are expected
tween 50 and 750 miles during the day­
ht hours. and between 500 and 2300 miles
night.
80 ;\Ieter.: Seasonally higher sta tic levels
e expected to make reception somewhat

bisier than during the past win ter months,
~t some fairly good DX openings arc still
kpected to occur during the hours of dark­
bs. Excellent daytime short-skip openings
re forecast over distances varying between
pproximately 50 and 250 miles. D uring tho
p urs of darkness the short-skip range
rould increase to between 200 and 2300
~ i l es .

160 MeIers: No skip openings are expect­
fJ during the daylight hours due to high
lar absorption, altho ugh groundwave pro­

I>gation should be possible over distances
up to severa l dozen miles, or more. As

ght falls. the band sho uld begin to open for
ip propagation, and openings as grea t as

POO miles are forecast for the hours of
a rk ness and the sunrise period. Occasional
X openings arc likely to occur during this
me period .

Sunspot Cycle
The Swiss Federal Solar Observa tory at

urich reports a mean monthly sunspot
umber of 11 3 for Decem ber. 1968. This
suits in a l 2-month smoothed sunspot
~mber of 107 centered on June, 1968. A

oothed sunspot number of 102 is fo recast
r Ma rch , 1969. The present sunspot cycle

appears to be declining slowly from its max­
imum value, which occurred sometime last
year.

According to a recent study conducted
by Bob Cooper t- K6EDX, a considerable
increase in trans-equatorial 6 meter open­
ings should take place during March and the
early spring months. The best path for T .E.
openings from the United States is into
South America, and the best time is during
the evening hours. between 8 and II P.M.
local time at the path mid-point. There is
also a very slight possibility of a regular
F-Iayer opening on 6 meters between the
USA and southern and tropical regions.
du ring the afternoon hours.

Short-skip openings due to sporadic-E
propagation arc expected to increase by late
March. and an occasional 6 meter opening
sho uld be possible over distances between
approxi mately 1000 and 1300 miles.

Auroral activity is ex pected to continue to
increase during March, with the likel ihood
of a number of v.h.f. ionospheric short-skip
open ings of the auroral-scatter type. Check
the "Last Minute Forecast" at the beginning
of this column for those days that are fore­
cast to be disturbed or below normal. T hese
are the days on whieh v.h.f. auroral-type
openings have their best ehance of occurring.

Not much meteor activity is expected
during the month, but some v.h.f. meteor­
type openings may be possible when minor
meteor showers peak on March 16 a nd 26.

Next month's column will contain DX
Propagation Charts centered on all the major
areas of the world. for use during the spring
months. 73 , George, W3ASK

'The study is summarized by Bill Smith
WB4HIP in 'The World Above 50 Mc.... QSr:
Sept. 1968. pp 94-96.

CO Short-Skip Propagation Chart

MARCH IS-MAY 15, 1969
15 N. 08-09 (0-1) 07-08 (1) 07.08 (1)

BAND OPENINGS GIVEN IN 09-1 5 (0-2) 08-09 (1 -2) 08-09 (2_3)

OCAL STANDARD T IME AT PATH MID-POINT
15_1 8 (0. 1) 09·15 (2- ') 09-15 (4)

15_18 (I-1) 15-18 (3_4)

(24-HoUR T IME SYSTEM) 18-19 (1. 2) 18-19 (2_3)
19-22 (O-l) 19-21 (1-3)

Distance From T ra nsmitter (Miles) 2 1-22 (1. 2)
22-00 (o.r)

nd 50-150 1 .'. 0- '1 60 750·",00 1800-! 3 00
20 11·13 (0-1) 07-08 (0-2) 06_07 (l -2) 06-07 (2)

d (!rs) ...,au M il f' lJ M ile. M ile. 13-1 5 (0-2) 08. 09 (0-3) 07-08 (2-3) 07.08 (3)
15-17 (0-1) 09 -11 (0-4) 08_09 (3-4) 08-10 (4)

N. 09·IS (0-1) 07.09 (1) 07-08 (1) 11-13 (I _.S) 09.1 7 (4) 10-15 (4-3)
09-12 (I -2) 08-09 (1.2) J3-1 5 (2_4) 17.19 (3• .t ) J5-21 (4)
12-13 (1-3) 09-12 (2..3) J5-17 (I -4) 19-21 (2_.t) 21-23 (3-4)
13-15 (0-3) 12-1 5 (3.4 ) 17-19 (0.3) 2 1-23 (1-3) 23 _00 (2.3 )
15-17 (0-2) 15_17 (2-3) J9-2J (0-2) 23-02 (1-2) 00 -02 (2)
17-20 (0-1) 17-1 9 (1.2) 21· 07 (0-1) 02. 06 ( I) 02 _0 4 (1-2)

19-20 (t) 04-06 (I)
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0tl -07 0-2) 0Il-07 (2-3) 06-07 (3-2) 06·0R (2-1)
07-09 (2.:1) 07-09 (:1_0 07-0R (·1-2) Oq·) :, 0 · 0)
09 19(3 1) 09 11( 1 3) O~09( 1 1) 1"1 6 (" 0)

.0

.- . .- • • -. - • - ..- . - OPENINGS G IVEN19-22 (2.:1) 11-1 3 ( 1.2) 09. 11 (3- 1) Hi_Ii (2-11 IN
22-00 0-2) 13_1 5 (-1.3) 11 -13 (2- 1) 17.1 9 (3·2) HAWAIIAN STANDARD TIM Et
00-01> (0 . 1) 1:-.-20 (.1) 13.IEi (J . I) 19.00 (.I)

20-22 (3_-1 ) 1:;·17 (-1 -2) 00.0:1 (1. 1)
'N 00 (', 3) 17.1 9 (·1-:1) 03.011 (2-3) T o: ,.. I .; ... "' °18f)--- _A.
00-03 (1 ·2) 19-22 (.. ) .1I r t r ' !!1 .1t,.trrlf .\t ,.,,. ,1C Mf'frr~
O:l-M ( I) 22 .00 (:l_-I )

Easter-n OS.09 (I) 0.i·06 (J) 12-1-1 (I) 18-20 <j00-03 (2_3) USA 09-1 t (2) M . OA (2) 14.1 6 (2) "0 ' J') (03_06 (1·2) .. -.-
11. 13 (3 ) OR-12(1) I+;.IR (3) 22.0 1 (

.0 07-0 ~ (3 --1) 07.0H ( 1-2) 07-0'1 (2- 1) 07-0'1 ( 1-0) 13 . 1;"1 (2) 12.1 1 (2 ) l R-20 Col) OL02 (
OR_II (.1) OR.II (.1.1) os.n (1 .0) OR.)Il (0) 15.1 f> (I) U_1 7 (3) 20-22 (:n 02-03 (1
11- I R ( I_3) I I _I n (3_0) I I _l n (O) 1n_ p~ (1 .0) 17_19(2) 22-0 1 (2) 20-22 (
I ~_:! :! (3- ·1) I n- I R (3-2) In_IR (2- 1) ix .zo (2_1) 19.20 (1 ) OI·On (3) 22_0 t (~

22-00 (3.-1) P I_20 ( I·:n 11ol · 20 (3-2) 20-22 (·1-2) M.07 (2) 01 - 02 (I
00_03 (2-3) 20·00 (1) 20.0'~ ( I) 22-03 (·1-3) 07. 0R (I )
03-0.; (1 .2) 00_03 (:1- 1) 03 _0.; (3 ) o:~_ o.-, (:~ -2 )

Centra l OR-09 (1 ) Ofl-07 (l) 0!l·1 3 ( I) 19-2 0 (0 :;·07 (2 -:!) O:~_O '-, (2-3) 0:;.07 (3- 2) Ori . 07 (2_ I)
0'-,_07 (3) USA 09. 10 (2) 07-09 (3) 13. l i, (2) 20-22 (.

10_12 (3) 0!L 12 (2) 1'-,_1 7 (3) 22-03 ('
100 0;;_07 (·1-2) O.-,.Or, (2_ n O.;-M (1) O.;-Ol; 0-0) 12.1 ·1 (.I) 12_13 (3) 17. 21 ( .1) 03.0 I (

07-0!) (3- I) 01;_07 (2-0) 01;-19 (0) 01>_ 19 (0) 1 1_1'-, (3) 13_1 f. ( I) 21.00(3) 0 1.01> (
09-17 (2.0) 07_0!1 ( 1. 0) 19_20 (2-1) 1/l.20 (t -0) 1;;_ 1" (2) Ifl_ IR (3) 00_0.; (2) 20-23 (
17 -1 !1 (3- 0 09-17 (0) 90_')0) (3 " ) " O_'J') (" ) 16- 17 ( I) I ~-20 (2) 0.;.07 (3) 23-03 (I- -- .-- - -- -
I fI -20 (-1. 2) 17-I !1 (I-O) 22_03 (-1 _3) 22_03 (3-2) 20-21 (J) 07_0fl (2) 03 _0 I (:
2 0-0:-, (.I) 19_20 (2) 03 -0 .; (3.2) 03_0:-, (2- 1)

Wes ter-n 0~-09 (t) M -07 (I) 1;;_17 (3) I R-i fl q20-22 ( -1 -3)
22 ·03 ( l) USA 09·11 (2) 07 _Ofl (2) 17-21 ( -I) 19-2 1 ('

II_I :? (3) Ofl-II (-I) 21 -00 (3) " I "., (I03_0.; 0-3) - ---
12-11 (-1) 11_11 (3) 00-02 (2) 22-0-1 ( I
1-1.1 .-, (3) 1 1-17 (-I) 02-0 1 (I) 0 '-0" g
l a.17 (2) 17_19 (3) 01_06 (2 ) 0:.-00 ~
17.1 9 (1) 19_21 (2) M -OR ( I) 21-22 (

21 -22 (1) 0~.tO (3) ." , " 3 (---_.
OP ENI N G S G IVEN IN oxrrt 10_1 :> (2) 23.0·1

01·0'-, (
M.on (

To : '" " 2 /1 !, II I JW f Hn wai ln n Standard T'im e i!\ r, hou r I' lli' h ind F.ST
,\ I"'r r.., ,\f"' rr.~ .\l rt ,>rH ,\ l r' r rtt h ou r" hrh illd C!\T: 3 hou rs lorli ind ~IST : 2 hou r" 1.,.11

f:a "h 'rn 20-22 (I) 1!'l-20 (I) 13- 1."> ( I) M_13 ( I) EST a nd to hou r" ', rll illd C.~IT. Fo r r-xam nh-, whe-n i

USA 22-00 (2) 20_22 (2) 20-:?2 (t) 07- 1:! ru - noon or 12 hou rs. in Ho nolulu , it i ~ ;; P.;\!. o r t7 ho
00-0 1 (I) 22-00 (3) 22 .0 1 (2) in N YC nnd 2 1' . '1. or 1-1 hou r-s in 1..0 " 1\ n"n, t.,:'!.

00.0 1 (2) 01 .03 (3) <' I n il il"a h 's I)rt 'II le t t'i1 .0 !\.I d .' r o lH' n inlrs, Opt'n in J,!s
Ot·O:! (I) 03_0 .-, (2) 1RO :\It'h ' r s nr,' also li kt'ly t o occur du r in J,! l hus(' ti

en-on (I ) w hen . 0 M" tt' r olll'n in.l-:'s art' s how n wit h n fort,

Cent.rn l 20.23 (I) 1!'l·20 (I) ].1 .1"(1) 07- 1-1 (I) r a li n Jt of (2) or h iJtht' r ,

USA 23_01 (2) 20 -23 (2) ~0_2 :\ (I) O'l-I:? (t) (> t To convert to Lu r a l Stnndard T im!' in Al n ll kn. ~uhf

01-02 (1) 23_01 (3) 23_02 (2) 8 hou rs f rom t he- tirru-e npl" 'llrinll in th e- Ch a r t in
01-0~ (2) 02-0 I (3) Par- i fie Sift min r rl T tme Zon,,: " hou rs ;n t he Y u
02_03 (I) 01 .0'-, (2) Zon,' : :,"11 10 hour~ on the A lllllk:m Sin ndn nt T

0 .')_07 ( I ) Zon" . T o UH' C. ~I T in other- a rea s or t he Unitt..1 Stn

wester-n 20-2:\ (I) 1!'l-20 (I ) 1'i_I R (I ) 07_ 09 (I)
'ln M ra r t :; hou rA in the F. !'iOT Zont' : f. hou r" in t he
Zont>: 7 hou r!' in the '1 ST Zont· a m i ~ huurA in t he

USA 23.00 (:?) 20-22 (2) 18-20 (3) 09· 12 (2) Zon",. For example. when it i~ I q C. ~I T it ill 10 A . ~1
00-02 (3) 22·1)0 (3) 20_00 (2) 12_11 (I) San Pranclsco and I P.~I . in N Y C.
02-03 (2) 00. 02 ( H OO_O:! (3) Ofl _10 U P
03 _0 I (0 02-0 I (3) 02 -0 1 (I) 10_1 2 (2) -

01-0'-. (2) 01-0:-, (3) 12-1 3 (I) '"
0:;-01> (I ) 0:>-06 (2) SUBSCRIBE TODAY06_10 (0

SHOPPING - CART MOBILE
I know you have heard of maritime mohile. carport roof and he used the 12 voll hall
aero nautica l mohile. and just plain mobile of a renta l car for power input. All I ca n .
b ut. ha ve you ever heard o f "shopping-ca rt"
rnobi ling? It all happened last fall when Ray
C unningha m. WA80 KE. went to Arizona 10
visit with rel at ives, H is car was going to he
tied up for severa l d a ys for repairs so Ra y
removed his gear from the car. As usual.
a mate ur a ntennas we re ta boo a t the apart­
ment building where Ray and his XYL were
slaving. So. not to he deterred bv suc h an. - .
asi ni ne ruling he used a shopping-carl fo r
mobility from the apa rtment to the carport
where he had an a ntenna clamped to the

is tha t thi s is the apes or pinnacle of son
thing,
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TODAY
BY ALLEN KATZ ,* K 2UYH

is the clement of surprise. among others.
ich att racts many ama teurs to thc u.h .f.
ctrurn . How far can yo u work o n 432 mc
a ny u.h.f. band for that matter: No o nc
ws the answer (0 this question for Slife .

,. records arc continuall y changing.
t is known that troposhcric propagation is
primary mcans of extended rangc u.h .f.

rnrnun ica tio n. and that layer type (te rn ­
aturc) inversions tend to favor the lower
.f. -u. h. f. bands. wh ile duct type inversions
'o r thc higher ones. We all know of some
asion where 144 me and 220 me were in
ellen! shape. while 432 mc appeared dead
r was it just lack of activi ty'? On other
hts 4'32 mc has bcen o pen whi le 144 mc

remained normal. Simi lar phenomena
c been observed on 1296 me and above.
Vhat metco rlogical conditions favor one
c of tropospheric propagation over an­
cr is not clearly understood: nor is it pre­
~ ly known where one propagation type
s and the other begins.
s amateur participation on these higher

us increase s. it will contribute more
wledge of these special propagat ional
ditions. Eventuall y enough info rmation
I be made ava ila ble that a ll the p ieces will
in place and ano ther challenge o f rad io

be mel.
Vhcn it comes 10 predict ing how far yo u

work under normal condit ions. the sit­
ion is vastl y different . We have devoted
eral past columns to a discussion o f
ateur commun icat ions from the syste ms
nt of view.' In these columns we pointed

the impo rta nce of ind ividual pieces of
sys tem on the overall sys tem perform­

e. hut we never really discussed the path

Skytop Road, Cedar Grove, N.J . 07009.
F Today. C Q , p. 35, April 1968.

F Tod"y. CQ, p. 90, August 1968.

pag e 110 for N ew Read er Service

Bill , K2TKN with contest winning 432 me 4B
element collinear yagi array and screen re ­
f1ector. Picture token by Rich, K2R IW at Ce ntra l. , .
New Jersey VHF SOCIety s antenna measuring

contest.

loss (the signal power lost between the trans­
mitt ing and receiving antennas) except to note
the obvious fact for a given path condi tion.
the be tter vour overall svstc rn performance.
the fUTl he; you would be able to communi­
ca lc.

O ne reason for not stil ting actual va lues of
path loss is that most ama teurs arc not inter­
ested in normal condi tion. hut in abnorma l
co ndi tion . And it is precisel y these specia l
propagational condi tions (as noted earlier).
which cannot be pred icted at present. How­
ever. it can be useful to know what the no rmal
ra nge capabilities o f your stat ion a rc. if for
no o ther reason then to know if it is operat ing
as it should .

At v.h .f. and u.h.f. frequenc ies there arc

O lie , K3MAW with his 32 element 1296 me
a rra y also at e N.J. VHF Socie ty' s A.M.C.

Tha nks goes to K2RIW fo r this shot also.
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Fig . 1- Median path 105s as a fun ction of freq. and distance [ee re deg ree take-off angle).

basically two normal modes of propagation.
T he fi rst is ground wave (radio line of sight)
propagation which predominates for sho rt
range communication. The second is tropos­
pheric scalier propagation. a process by
which small amounts of radio energy are
sealiered back to earth by the residual tur­
bula nce of the a tmosphere. The loss due to
this second form of propagation varies with
time of year and day. In general it is best
during th e summer and late evening-early
morn ing hours and worst during the winter
and noon hours.

Figure 1 illustrates median values of
loss for both forms of propagation a
function of frequency and distance. T his
was obtai ned from a National Bureau
Standards Technical Note." In interpre
th is data the take-off angle o f yo ur ante
is very important. The losses given in fi
I arc for a zero degree horizon. For
degree your horizon is below zero dcgr

a-Characteristics of Point-to-Point Troposp
Propagat ion and Siting Consideration", Ki
Rice, and Maloney, National Bureau of SI
ards Technical Note, October 1961.
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Transmill . r Output Power 200 Wotls c 2 3 dbw
Transmitter Anlenna Gain 9681. Arroy • 20db
Receiver Anlenna Gain 9681. Array c 20db
f ron, minion Line Lon 71 S-Heholl • - 3 db
Nois. et me Receive, Ike. Bandposs 3 db NF Pre-

ampt Normal
432mc. Sky
Noise • 17 0db

WB6IOM has been able to detect G3LTF's
Moonbounce signals, however the signal level
was such that no inform ation was exchanged .

Since the last tests a special code was de­
vised to facil ita te the transmission of informa­
tion. T ra nsmissions of 2 seconds on-2 sec­
onds off were used for identification purposes.
Upon positive iden tification of the opposite
sta tion, sendi ng ra tes were increased to 5
seconds on - 5 seconds off. Because of the
unorthodox coding system, we do not know
if the ARR L will recogn ize this contact and
are awaiting their confi rmation.

Equ ipment at G3LTF consisted of 15 foot
dish, 150 watt transmitter and 2 db para­
metric amplifier. G3LT F received W6IO M's
signals by car abou t 5 to 6 db over th e noise
in a 100 cycle ba ndwidth.

WB6IOM used a 10 foot dish, 500 wa tt
o utput transmitter and I db paramp. Peter
was never able to hear G3LTF's signals, bu t
th ey were clearly visible in his pen recorde r
output which had a 2 second post detec tion
time constant. T his report was received
th anks to the V ERON V HF Bulletin. T hese
fellows do a fine job at gett ing moon bou nce
and OSCAR news distri buted q uick ly.

Good Day on 432 Me
What's a good day on 432 mc? Well, it

depends upon who you a rc. Some stations
who have never seriously opera ted 432 mc
might consider it to be working several sta-

[Con tinued on page 100]

Fig. 2-The determination of the ta ke-off angle.

J lose approximately 12 db of path loss,
wise each degree your hori zon is above
ou gain approximately 12 db of path Joss.

u ca n determine your horizon by climbi ng
r tower with a transit or by means of

ological maps and compensating for the
vature of the earth. A typ ical horizon
dition is illustrated in fi gure 2.
igure 3 demonstrates how the average

ge of a sta tion may be determined usi ng
re I. T he example sta tion happens to cor­
ond to our present 432 me setup in

~mpted commun ication wit h a similar
~ipped station. wtth an assumed zero de­
c take-off angle which docs exist in most
etions from our QTH , we therefore
uld be able to absorb 230 db o f path loss
still maintain a I to I signal-to-noise ra tio

he receiving end. Whether a I to I s.n.r. is
asonable choice for e.w. com mu nication

lerves further discussion . Based on passed
perie nce, we suggest its adoption (for the
lent) as the detection critera. T hus, accord­
i to fi gure I , we should be able to work

miles regularl y on 432. Whether th is is
case, we cannot say at present. not having

the 96 clement array up long enough.
hough a similar calculation fo r our prev­
s array indicated a 300 mile relia ble
ge-which was indeed the case.

similarly eq uipped station on 144 me
uld have a reliable ra nge of almost 475
es (assum ing the same low sky tempera­
). However, to maintain the same antenna

on 144 me would mean ha ving an an­
na 9 times as large in area. Such an an­
na is not impossible to achieve on 2 meters
e it is relati vely easy to obtain large ef­

tive areas with yagi a rra ys. But for equal
d (not gain) antennas at two meters, the
rage distance would actually be less (down
bout 350 m iles) due to the loss of 9.5 db

both the transmitting and receiving an-
as. T hus we are forced to conclude all
gs being eq ua l, th e higher one goes in
uency the further his re liable commu ni­

ions range should be. At the present
teur sta te of the art 1296 mc probably

iresents the best band for furthest consist­
, communications.

Fig . 3-The determina tion of the Median Com­
munications range.

TOIO I (1 :1 SNRI • 230db

From F iQ.l determine distance which corresponds to
230db and 432mc.

, New 1296 Moonbounce Record
n Nov. 9, 1968 G3 LT F and WB6IOM

ceeded in a two-way informational ex­
nge o n 1290 me. T his contact betters the
ting 1290 EME record (W I BU-KHoUK)
about 400 miles. During previous tests

Distance (approxi motely) ~ 400miles
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THE

PROGRAM

BY ED HOPPER,- W 2GT

H E STORY OF T HE MONTH - "DOT',
K5BTM, afte r these commercials. Dot. K5­
BTM received USA·CA-2500 Award, Mixed:
USA-CA-2000-Awa rd, endorsed A LL 14
MC A3A ; USA-CA- 1500 and USA·CA·1000
Awa rds endorsed ALL 14 J\ IC A3A, Mixed
and A LL MOBI LE. Bertha. WA4B~IC (Sec
"STORY" on Bertha, page 88, CQ. May
1967) received USA-CA-2500 and SA-CA­
2000 Mixed Awards. F loyd, K7WQJ q uali­
fied for USA-CA·2500 Mixed Award . Dur­
wood, W4R MT hit the jack pot with USA­
CA-2000, 1500, 1000, and USA-CA-500
Awards all endorsed, ALL SSB. Bob, G W­
3NWV, the onl y G W sta tion to qualify for
USA-CA, received USA-CA-IOOO Award,
ALL SSB. A USA-CA-500-Award, endorsed
ALL A· I, went to Rick, K90 VK and USA­
CA-500 Awa rds, endorsed Mixed wen t to.
Jerry, WAllLYO; Lou, WB2C DZ and to
" ob," J A I KSO, a 19 year old student. And
I nearly missed mentioning that "Ukic" W4­
SWW received a USA-CA-IOOO ~I i xed

Award and Carol (Bless those Gals) received

" 103 Whittman si., Rochelle Park, N.J. 07662.
,

Dot Dickenson, K5BTM.

78 • CO • Ma rch, 1969

flASH!
JA 1KSO-Nobuyasu Itoh

First Individual/ Single Operato r
Asian Station to Qualify

For SA-CA-Award .
(KA9 M F C LU B ST ATI O N)

(Qualifi ed in April 19(8)

USA-CA-500 and USA-CA- IOOO Awar
endorsed, A LL Phone.

Dot Dickenson, KSBTM
Dot, the K5Big Texas M am a, is marri

has fo ur sons, 10 gra ndchildren, and 2 gr
gra ndsons. Although the 01\1 is not a ha
he is sure helpful in keeping the anten
and other equipmen t in working order.

Apparently the first amateur in the fam,
was the youngest son, Bob. K5WWL. a
when he received his license ( 1960) and w
into the avy- Dot also beca me an amat
so they could keep in touch. T hen sho r
another son, "Cotton", K5YF K and X
Helen, K5YFC, joined them fro m Guth
Oklahoma.

Now the two sons of "Cotto n" and Hel
Mike, WA5UUE and Lee, WA5 UFK , h:
also joined in from Gu thrie, Ok laho ma
they have fi ne fam ily round tahlcs-cscci
like they cou ld almost sta rt their own Net.

Since Dot has had two strokes a nd nu
erous heart attacks, she has retired a nd arr
teur radio fills a large pari of her lime. Y,

amateur radio is a most wonderful hobby I
ret ired people and shut-ins.

Her specia lty now is Cou nty Hunting, •
she insists the County Hunter Guys and G
arc certainly a great bunch, always read y
go out of their way for needed counties a
a grea t help in assisting a ll to get throu

See page 110 fo r New Reader Serv
I
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Islands-On-The-Air

Award.

Il"'.,."(...ftlo _

ISLUn •• TIft " III
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Dot, K5BTM & son, K5WWl.

Continued Good H unting M rs, Ro bert
Dickenson , better known to the County
Hunters as " Dot" .

Letters
ure, WB6LNS, (ES6E. 1938·41 ). writes
"Greetings from a fellow QCWA mem ber.
Am writing fo r help for C R6E I. who is in te r­
ested in the USA-CA Program.

A great num ber o f his W I K QSLs do OT
ment ion counties a nd he wonders whether
any book e xists wh ich would help him
ident ify the counties.

C R6E I's son wa nts to correspo nd with a
sta m p collector 10 e xc ha nge specimens. An y
takers? Write WU6LNS, Ulo Vi lms, 7072
Topaz. Alta Lorna . C a lifo rni a 9 170 I. for
more details. (Yes, USA-CA rules ha ve been
se nt a nd a POD 26-to assist in ide ntify ing
the co unties-has been se nt by Gil. W 5QPX).
ED.. KII6GLU, V H3DY, KP6AP, 'Hi..·s:
"Sorry fo r not send ing in regular reports. but
not much county activi ty here . . . During F ield
D ay I operated fro m Kalawao County. . . So
a ll QSOs wi th KH 6GL U/KH6 during ARRL
FD 68 netted the recipient a KALAW AO
COUNT Y Q SO.

H a ven't received a ny correspondence la te ly
regarding ei ther Maui o r Kalawao, so thought

(Continued on pas;« 82J

GW3NWV •.•... 144

500
K90VK .• ...691
WAOlYO •••••_692
KIWUR ..__. __.693
WB2COZ •••••_694
W4RMT ...695
JAI KSO ...•._696

1500
K5BTM . 82
W4RMT 83

1000
K581M ....•••• 140
W4SWW 141
K7WUR .•. 142
W4RMT 143

2500
SBTM ..•••__ . 31
A4BMC ._.... 38
7WQJ ..•••••• 39

2000
S81M .•••••• 53
A4BMC ••••....54
4RMT __.__•.•. 55

the m any mobiles wandering around the
~ S .IDot says her latch string is a lways o ut a nd
a ny County Hunters ha ve stopped hy her
irH for a n eye ba ll a nd a cup of co lTee o r
3.
Dot insists she is a lways late. a nd even

;r birth came a da y late for a C h ristmas
'ese nt-cycs, she was born the 26th of Decem­
~ r a nd was 65, December 26, 1968.
•And she has mct many o f the Cou nty
lunte rs and M obilcers a t D a yton and a lso
~nver YLRL Conventions a nd she had the
nor of bein g elected "Sweetheart" in 1964
o ne o f the Nels a nd received a bea utiful

weetheart Troph y" .
K5BTM is the proud owner o f ove r 200
ards/Trophies. Among her many c redi ts

elude. membership in ARRL, YLRL.
EN. NWTEN, "Family Team", LCLY LN .
I., R U N # 15 1, Y LlSSB # 129. WJ C.
-K5-6. A I-Op a nd T.O.O.
He r US A-CA claims are : U SA-CA-500
ard # 336, ALL A-3. dated February

64; and then on N ovember 16. 1968­
SA-CA-I OOO # 140. USA-CA- 1500 # 82­
esc endorsed ALL 14 M C SSB. M ixed a nd
1.1. Mobiles. Also o n N ovember 16. 1968­
SA-CA-2000 # 5 3. endorsed ALL 14 :\I C
B and USA-CA-2500 A ward # 37. e n­
rsed 1\1 ixcd.
N aturally the cou nties a re ha rd to get. now

a t Dot is a t the 2500 m ark. but she doesn't
ind as it gives her so mething to strive
r. the thr ill of hearin g a new one. She docs
ve 12 sta tes com ple ted a nd some like
rmont ( I). M a ine (I). H a wa ii (I ), Ill ino is

), F lorida (3), U ta h (2). a nd Maryla nd com­
ete as soon as the QSI_s a rrive. Not a bad
cord for 4 years o f County Hunting.
At the sta rt o f County H unting. the r ig
s a Viking Valiant a nd a n HQ-145 with a

i-band beam for 10- 15·20 a nd d ipole for
and 75 .

The present rig is a Galaxy III Transcei ve r
d with her QTH being about m id-wa y be­
een the East a nd West coasts, good reports

e received from most o f the U.S.A .

U5A-CA HONOR ROLL
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You say your taxes were raised?

You missed three payments on
your Jaguar XK-E?

You had to turn in your
Playboy Club Key?

Your salary was cut?
You say the F.C.C. has expressed

interest in your four different
calls?

You say food is so expensive it's
cheaper to eat money?

You say you invited your boss to
dinner and during the soup
course the finance company re­
possessed your furniture?

You say your XYL backed the family car out of the garage after you backe
it in the night before, and now you can't get to the Newsstand to get you
monthly copy of CQ?

I I
••

While we are in no position to alter the tax structure, give you a raise. or sway the

F.C.C .• We can save you a pile of cash on COl So drop that anchor. pick up a pen

and dash off a CO subscription right awavl

1 vr I PAY ON LY $ 6.00 a savings of $ 3.00
2 vrs_ I PAY ONLY $11.00 .•. •. ••.... a savings of $ 7.00
3 vrs, I PAY ONLY $15.00 a savings of $12.00

And now with all this newfound money at your disposal, you can
begin to really live again!

co • 14 Vanderventer Avenue. Port Washington, N.Y. 11050

Dear OM:
Enclosed please fine $ for Yearls) Subscription to CQ,

The Radio Amateur's Journal .

: .._-----.._-_._--- --.._--------- _------- _------ _-_._--------- __.__ _-_ -------_ ----_..--_.--_.
•,
•••••••

0 NEW: Start with ..........issue.
0 RENEWAL

Name • • • • • • • • • • • • • • • Call • • • • • • •

Address. • • • • • . . . • . . . . • . . • • • • • •

City . • . . . . . . . . . . .State . . . .Zip • . . .

3 Years.....$15 02 Years.....$11 01 Year.....$6 0RATES:
•••••
~ ---_._ ._._-----_.__._--------_.__ ._---------------------------------------_ -----------_._.-..--------_._ ---~ . ' ,
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Nights At The /
Round Table

Awa rd .

IOT A -AI IOT A Arctic Isla nds Award
IOT A-Ill IOT A British Isles Award
IOT A-WI IOT A West Ind ies Award

QSL requirements for the last three of the
awards listed have now been made easier. and
replacement pages for your IOT A D irec tory
may he bad from Geoff W alls for I IRC. The
18-page Dir<'ClOry-OI-lslallds gives all the
islands and island-groups which count for
IOT A . and also contains informalion on all
the awa rds. with fu ll details of the IOT A
CONTEST. Send 4 IRC s (Air-mail-6 IRCS)
to Geoff W all s.
i'li~hl' At '1'1.., nUIII,,1 Tahle. Please note
new QT H of Custodian : P hyll is l\ Ic C a rth y.
W A 2P VIl. 403 Rive rdale Ave" West . New
Sh rewsbu ry. New Je rse y 07724. Issued for
the req uired 50 mc QSOs with membe r stu­
tions after November I . 19(,3 a nd confir med
by QSl,s. 25 ai r mi les of Newa rk, N .J" 12
contacts requi red. 25 10 100 m il es of Newa rk.
8 contacts req uired . 100 or more mi les. 3
contacts required . Member station ... of igh ts
A t The Rou nd Table arc: W A2QCQ (now a
silent key). W A 2I'VIl . \VA 2BXI'. WII 2 F EQ .
\VB2HOW. \V B2 HQQ. WA2~I VI, K 20KA .
\vA 2 PW Z . \V A 2QPC. W A 2VT J . \VA2·
VYl\1, WA2YW~ 1, WA2J G and K2EFN.
There is no charge for this certificate.

The Hare 011," or ;\'ew O r- leuns: The
Group of 8 businessmen and amateur radio
operators (formed 4 years ago) is pleased to
olTer this award . This Group was chosen by
the City of ew Orleans to represent them
during the Celebration of the 250th Anni­
versary of the City of New Orleans and for
that event. special certificates signed hy the
Mayo r as \..'e ll as medallions were awarded,
During that 3D-day period. this group of 8.
made in excess of 7.000 contacts. This
AWA RD is available 10 am' amateur for
establishing two-way communication with
cach one of the eight-member group. one
time. any hand. any mode. on or after J a n­
ua ry I. 1965. T here is no charge nor cert ifica­
tion required; subm it log extract only. Each
station worked must have recei ved your

The Ra re O nes
Of New Orleans

Awa rd.

--._-

Awards
'1'1.., I,I"",I, ·O,, -The-A ir- Awal'.l, (l OT A):
Mentioned in CQ of June 1965. issued by
GeolT W alls (D X NE WS-SHEET) 62 Bel ­
mo re Road. Norwich, NO R 72T. England
have some additions and some changes of•
rules to help these interested .

In addi tion 10 the Silver Cup awarded each
year to the world-champion station (also top
s.w. l.) in the yea rly IOT A Contest. a Cup
will now be awarded 10 those who claim all
12 IOTA Awards:-
IOT A -A F IOT A Africia Award
IOT A-A N IOTA Anarctica Award
IOTA-A S IOT A Asia Award
IOT A -E U IO T A Europe Award
IOTA-N A IOT A North American Award
IOTA-OC IOT A Oceania Award
IO TA-SA IOT A South America Award
IOTA-C C· IOO Century Club 100 Award
10TA·WW IOTA World D ip loma

U5A-CA Urom page 79 )

I'd remind everyone still need ing them that
I a m QR V Ior skcds 160-10 mctcrs c .w-s.s.b.
from 0330 G MT from Ka una ka ka i (Maui
County) M olokai . W ill go to Ka lawao County
agai n for Field Da y 1969. and sooner if
e nough county hunters request it.

Our Club is now sponsoring a W OR K ED
ZON E-3 1 A WA R D and I' ll send details and
sa mple as soon as received from the printer."
G il. W5QI'X. W rites: " May I suggest tbat
the County H unter Mobile operators. while
rid ing around the country side. stop at the
small town post offices Ord Class) and pick
up the used issues of POD 26. There must be
hu ndreds of these la ying around under the
co unte rs and in the hack rooms of the small
post offices.

Although they arc expendable and dis­
posa ble . seems th at most Postmaste rs/ Post­
m istresses just d isl ike throwing them away.
The new o nes cost $3 .75. hut there have been
no im portant cha nges since 1965. so the o ld
ones a rc st ill o f grea t value in ide ntifying the

. "counties .

82 • CO • March, 1969 See page 11 0 fo r New Reade r Se rvice
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Club. Inc.• o f Lincoln , Nebraska and is avai l­
able to a ny a m a te ur or s.w.I. The basic award
is issued for working o r hearing 40 Nebraska
Counties, a nd extra Seals for 60.80 and ALL
9 3 Counties. Basic Award . 75r . Seals for
s.a.s.e . Send GC R List to Award C ustodia n.
WA\IKGD, Michael Nickolaus, 492 1 T ip­
pera ry T rail, Lincol n, Nebraska 685 12.
Awa rd is free to II I P.

Cornhusker
County Awa rd .

.- ._--000-- -
....-. • • ?

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

\)SL a nd each member will QS L 100 % for
cards received . The Group has one com mon
m ail ing add ress. thus pe rm itt ing m ore than
one card to be sent in an envelope: P .O. Box
29265. Ncw Orleans. Lo uisia na 701 29.­
Members o f the Group a re:

K 5USO. Marv, The Old All igator Agita to r
WA 5 JU. M ac. The G reen Bull frog
W 5Q O . Bob. The Bald Headed Turtle
W 5DNB. Russ. The Blue C rab
K 5 F Z L. Morris. The Pin-feathered Pelica n
W4pK1 / 5. Louie. The Pink Shrimp
W A 5 R IO. Em ile. The Baby C rawfish
W 5VSR. Buddy. The Purple Catfish

(Note. the fin ished AWARD has the afore­
m entio ned figures on it in color). While memo
bers of the G roup work all bands. " G roup
frequency" is 7.255 plus or minus 5. each
n ight 1900 to 2400 CST.. and a t the Spiced
O live C ockta il Ho ur. sam e frequency. 1700
to 1800 CST on Sunda ys o nly . Award of the
Certificates confers Associa te Membership
and related privileges.
Cornh ll!"k t~ r Cuu nty Awa rd: Th is awa rd is
sponsored by the Lincoln Am ateu r Rad io

BY THE WAY...
L ee J . Miller, WA 7A EL. (o n the right) a n
electronics technician at the ational Center
for Rad io logical H ealt h's Southwestern
Rad io logical H ealt h La bo rato ry. Las Vegas.

evada recent ly rece ived the U.S. Depart­
ment of Health. Education a nd Welfare
Supe rio r Service A wa rd . Lee rece ived the
award for "extreme competence" in an emer­
gency operation of a short-wave radio which
was the o nly com munications link with flood­
st r icken Fairba nds. Al aska for a bout four
four davs last August.

• •
The award was prese nted to Mr. Miller by

Dr. Philip R. Lee. A ssistant Sec retary for
H ea lth a nd Scientific Affai rs of the Depart-

.See page 110 for New Reade r Se rvice

Editor's Notes
Million tha nks fo r a ll the many SEASONS

G REET! G C A R DS and W ELL WISH ES.
actuallv from a ll ove r the world - al so thanks

•
for the fi ne box of ca ndy.

I have been havin g M U CH fu n checki ng
into the Independent Coun ty H unter Net o n
1433 6 as o ften as possible. wha t a fine bunch.
and the CSs arc do ing great-ma ny many
th anks for all the FB QSOs a nd QSLs. so if I
am slow in answeri ng your mail. it is beca use
I'm on th e ET o r se ndi ng out QSLs fo r the
man y new COU TI ES worked !

Aga in thanks to Gi l. W5QPX for se nd ing
a POD 26 to each o f the following: CE8 A A.
C R6E I. C R7 IZ . ON6N H. and 4S7 DA- d id
you reali ze th at a new PO D 26 now costs
S3.75 '!

1\1 ike Nickolaus. W AI\ KG D. 4921 Tipper­
a ry Trail. Lincoln. Nebraska 685 12 is willing
to o fTer his se rvice as QSL Manager for a
dese rving OX C O U N T Y H U NT E R.

ACTUALLY I a m takin g good Ca re of
mail received. so don't hesitat e. write and
tel1 me - How was your month '! 73. Ed ..
W 2G T .

ment of Health. Ed uca tion and Wel fare at a
cere mony a t the N at ionalinst illltes of Health
in Bet hesda . :\1 aryla nd .

James G . Terrill . Jr. (left) Di rector o f
the N at ional Ce nter for Radiologica l Health.
Rockville, Maryland congratulates Lee upon
receiving this awa rd, -
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Contest Calendar
BY FRANK ANZALONE." WI W Y

Calendar of Events
March 1-2 ARRL DX Phone Contest
March 1-1 6 IARC Prop't ion CW/ RTIY
March 8·9 YL/ OM CW Contest
March 8·9 RSGB BER U Contest
March 15·16 ARRL DX CW Contest
March . 2 1·23 Novice WAS Party
March 22·24 Virginia QSO Party
March 29·30 Florida QSO Party
Mar 29·Apr 13 IARC Propagat ion Phone
April 5·6 SP DX CW Contest
,\ pr ;1 12.13 CQ WW WPX SSIl Coure- t
Ap ri l J9-20 Helvet ia 22 Contest
April 26·27 PACC CWI Phone Contest
April 26-27 ONE LAND QSO Party
May 24·25 YL International SSB
July 19·20 Min nesot a QSO Party
October 4· ) YK /ZLl Ocean ia Phone
Oc tober 11 ·1 2 VK/Z LlOcean ia C.W.
Ot' lnht~r 25-26 C(~) ww nx Phone Co n te- a
October 29-30 f:( ) \V\V nx C.w, C m llt'!"1

ARRL OX Contest
Phone: M a rch 1-2 C.W.: March 15-1 6

Sta rts : 000 I GMT Satu rday
Ends: 2359 GMT Sunday

T his is the second ha lf of the annual ARRL
m a rathon. If you were unable to take a crack
a t it last m o nth, you can give it a go now.
But you arc never going to catch the guys
who already put in a week-end.

Get your logs in the m a il before April
12th, and they go to : A R RL Communication
Dept.. 225 Main Street, Newington, Conn.
06111. (As if you didn't know.)

IARC Propagation Co"test CWI RTT Y
0001 mIT March I to 2400 GMT March 16
Ph...",: 0001 March 29 to 2400 Apr. 13

The "con test with a purpose" was covered
in last m o nth 's CALENDAR. Remember its C P R
Zones, not the CQ Zones boundries. you usc
in this one. If you didn't already send fo r
the C P R m ap you're in t rouble. Bette r ge t
one before you send in your score. Complete
deta ils in last month's CALENDAR.

Yo u have until June 1st to m ail your log

' 14 Sherwood Road, Stamford, Conn. 06905 .

84 • CO • March, 1969

to : L. M . Rundlett, lARC Contest Com m it­
tee, 2001 Eye Stree t, N.W .. W ashington. D .C.
20006.

YL /OM C.W. Contest

Starts : 1800 GMT Saturda y, March 8
E nds: 1800 mIT Sunday, M arch 9

This is the c.w. week-end for the Y L, to
see how m any OMs they can work. Sec page
12 of Ja nuary CQ fo r a ll the details.

Get your log in the m a il before Ma rch
24th to : Ebba Kristjansson, V E5DZ, P. O .
Box 7 1, Colo nsay, Saskatchewan, Canada .

RSGB BERU Contest

Starts: 000 1 G MT .Saturday, March 8
Ends: 2359 GM T Sunday, March 9

Th is announcement is for the benefit of
o ur Canad ia n neighbors a nd friend s in the
Ca ribbean area. It 's the a nnua l contes t open
o nly to RSGB members residing in cou n­
tries o f the British Com monwea lth around
th e world .

Its been around a long time, th is is the
32nd event. It 's a c.w. o nly contest a nd com­
plete rules appeared in the Septembe r issue
of R adio Communication, the RSGB rnaua-. -
zmc,

M ailing deadline for your logs is April lst,
and they go to : BER U Contest Com mittee.
RSG B, 35 D oughty Street, London WC I.
England.

Novice WAS Party

The Sierra Nevada ARS members w ill be
active on the Novice bands, between 24:00
PST March 21 a nd 24:00 PST M a rch 23rd. to
m a ke Nevada available fo r those need ing
tha t sta te for their W AS.

C lub members will be found o n the fo l­
lowing freque ncies: 3710. 3735, 7 160. 7175 .
7 190, 21 120 a nd 2 1150.

Send your QSL cards to the individ ual sta­
t ions or to Ken Slough, W A 7 H VX . 1606
Laiola St.. Reno, N evada.

See pag e 11 0 for New Reader Service



Virginia QSO Party

Starts: J800 GMT Saturday, March 22
Ends: 0200 GMT Monday, March 24

The Roanoke Valley ARC is sponsoring
this one to make Virginia counties available
for the USA-CA and Old Dominion awards.

Phone and c.w, are considered separate
contests and separate logs are requested.

Exchange: QSO nr., RSiRST and QTH.
ICounty for Va. stations, state, province or
country for all others.
I Sco r ing: One point per QSO. Va . stations
I will multiply their total QSO points by the
sum of states, provinces, countries and Vir­
ginia counties worked for their final score.
Out-of-state stations multiply their QSO
points by the number of Va . counties worked.
(Max. of 98) (Do not count Va. as a state or
Canada as a country.)

Frequencies. C.W.-3560, 7060, 14060,
21060, 28060. Phone-3930, 7235, 14240,
2 1310,21400.

Award., The highest scoring station in
each state, province and country will receive
a certificate. (What about Va. stations?)

Mailing deadline for logs is April 30th,
and they go to: Roanoke Valley A RC, All:
WA4BIX, 110 Union Street, Salem, Virginia
24 153

Florida eso Party

Three time periods:
J500-2000 GMT Saturday. March 29
0000-0500 G MT Sunday, March 30
1400-2400 GMT Sunday, March 30

Florida Sk ip, the amateur radio magazine
announces its fifth annual QSO party.

Phone and c.w, are separate contests, the
same station may be worked on different
bands for QSO points and Fla. sta tions can
wo rk in-state stations but forQSO points only.
(And for the WAFC award.)

Ex change: QSO nr., RS/RST and QTH.
County for Fla. stations, and state, VE
province or country for all others.

Sco r ing: Fla. stations. I point per QSO,
multiplied by the number of sta tes, VE prov­
inces and countries worked.

Other stations: I point per QSO multiplied
by the number of Florida counties worked.
(Max. of 67) In addition bonus points will
be given for Fla. counties worked as fo llows:
F irst IS, 100 points; second IS , 200 points;
third IS, 500 points ; all 67 counties, 1500
poi nts.

Frequencies: C.W.-1 8l5, 3560, 7060.

See page 110 for New Read er Service

CHaObtM 1, a GaM !
Most of the pictures we receive are the same
stereotype photos of rigs, a ntennas, etc. It's a
relief to receive a little gem like this one once in
a while, I'd like to share this N ew Year greeting

from UA 1DG with you.

14060, 2 1060, 28060. Phone-1 81 5, 3860,
7360, 14260. 21360, 28860.

Awa rds: Certificates to the top scoring
stations in each state. province and foreign
country. (5 or more contacts) And each Fla.
county to both single and mult i-operator
winning sta tions. (Multies must show 50 or
more contacts) Troph ies to the "Top Ban ana"
in the following three catagories: Out-of-state,
Florida single and Florida multi-operator.
(C.W. and Phone scores are not to be added)

Mailing deadline is April 30th to: Florida
Skip, Contest C hairma n, P. O. Box SOl,
Miami Springs, Fla . 33166. Incl ude a 6~

sta mp for copy of issue with the results.

SP OX C.W . Contest
Starts: 1500 GMT Saturday, April 5

Ends: 2400 GMT Sunday, April 6
It's the wo rld working the SPs on c.w.

onl y in this one.
I . Use all bands, 3.5 thru 28 me.

March, 1969 • CQ • 85
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1968 RTTY Sweepstake s Resu lts
The Top T en sta tions were: PY 2CQ.

ON4CK. II KG. W5QCH. DJ 6ZBA. WA ­
RIIOT. W 2R UI. E U N . VK 3KF and
W9 HHX . All arc the winners o f the
"CA RTG" Plaque.

In addition . the following stations arc
also the winners of awards in special cata­
gories : W RCQ. VK3KF. W9HHX. W 20·
E R. II AH and Paul Mcnadier.

2. There a rc two d ivisions: Single operator.
s ingle band and a ll ba nd; and mu lti-ope rator.
all band only. (Single transm itter o nly) SW Ls
m ay also send in an entry.

3. Exchange: RST report plus a 3 fi gure
QSO number start ing with 00 1 for a ll fore ign
sta tions. Polish sta tions will send the RST
report plus the ir powia ts lette rs. (ie: 579WA.
579CP)

4. Each QSO is worth 3 points.
5. Yo ur mult ipl ie r is determ ined by -the

number o f different po wiats worked on each
band .

6 . Final sco re. total QSO points multipl ied
by the number of d iffe rent powiats worked
on a particular band for single band ent ries.
and the sum from all bands if it's an a ll hand
ent ry.

7. Certificates to the top scorer in each
catagory. in each cou ntry. Also 2nd and 3rd
place awa rds will be made in countries where
re turns justify, but for a ll band entries on ly.
(Contest contacts may be credi ted for the
m any PZK awa rds, and applications may be
sent along with the contest log.)

R. Usc a sepa ra te log sheet for each band
and ind icate the multiplier only the first time
it is worked. Include a summa ry sheet list ing
a ll the scori ng information and your name
and ad ress in BLOCK LETTERS. Logs must
be checked for duplicate contacts and accu­
racy o f the scoring. on pena lty of d isq uali­
fi cat ion .

Mail ing deadline is May l st and logs go to :
pZK Contest Manage r, P.O. Box 320. War­
szawa I , Pol and. (Ind ica te SP OX Contest)

Helvetia 22 Contest
Starts: 1500 G MT Saturday. April 19

Ends: 1700 G MT Sunday. April 20

The HB boys usua lly make every effort
to activate a ll 22 Ca ntons, especially the
rare ones. so here is your opportuni ty to snag
that e lusive H 22 Certifica te.

86 • CO • Ma rch, 1969

Usc all bands, 1.8 thru 30 me, c.w .lc.w.
and phone/phone. T he same sta tion may be
worked o nce on each band for QSO and
m ult ipl ie r credit. e ither on c.w. o r phone.

Exchange. T he RS I RST report plus a
progressive contact n umber sta rting wit.h
00 I. Swiss sta tions will also include their
Canton. (ie: 57900 I I ZH)

T he 22 Cantons a rc : AG, AR, liE, as, FR.
GE, G L. G R, LU. N E. NW, SG. SH, SO.
SZ, TG. 1'1, U R, VD, VS. ZG , ZH.

Srorillg: Each contact counts 3 points.
Yo ur mu ltiplier is the sum of Cantons worked
on each band, a possible 22 o n each ba nd .
F inal score. total QSO po ints from all bands,
m ult iplied by the su m o f Ca ntons from all

bands. /
Awa r ds: Certifica tes to the top sco re r in

each country and eac h ca ll a rea in the Un ited
States and Canada.

Lo!!" Usc a separate log sheet fo r each
band. indicate a Canton the fi rst time it is
worked. and check your log fo r dupl icates
and accuracy. Incl ude a summary sheet show­
ing the scoring and othe r informa tion. your
name and address in BLOCK LETfERS.
and a signed declaration that all rules ami
regulat ions have bee n observed.- .

Mail your log w ithin 30 days to : Manus
Roschy, HII9SR. USKA Traffic Mgr.. C h.
des G renadiers 8. 1700 Fribou rg, Switzerland.

CO World Wide WPX SSB Contest

Complete rules will be fo und on page 34
of this issue. Also a brief rundown in last
month's CALENDAR.

No changes have been made, they a rc the
sa me as last yea r. The compulsory rest per­
iods for single o pera to r sta tions is being
reta ined by popular demand. And counting
the prefix multiplier only once du ring the
contest is a lso retai ned because we sti ll think
it's the practica l th ing to do . (You fellows
have not been very responsive with any sug­
gestions.)

Also keeping in mind that the re a rc now
two divisions in the multi-operator section.
sing le and mult i transmitter.-

Don't o verlook the six Trophies that a rc
now available for different catagorics and
sections.

Editor's Notes
A couple of issues ago I said that a ll certi­

ficates had been mailed and that you should

[Contlnued on page I DOl

See pag e 11 0 for New Reader Service
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BY WILFRED M. SCHERER,*
W2AEF

Antenna Sense

I T is not unusual to hear amateur operators
complain of QR:'. I that makes a QSO either
difficul t o r impossible. which in man y case'
makes them give up on a parti cul ar QSO.
Th is need not always be so if. under certain
conditions. one uses a little common sense
relat ing to the handling or selection of an­
tennas for reception.

During times when the hands arc mobbed
with strong signals. (as is often the case on
contest weekends), Q R" t is expe rienced not
only from on-, ncar-on or adj acent-channel
signals. hut also due to inadequat e rece iver
performance in the way of poor signa l­
handl ing ca pabi lities. This results in cross
modulation. r.f. inter-modulation or other
spurious responses caused by exceptionall y
strong sign als th at may he present. even
relativel y far removed from the desired
signal.

In this respect. during the past few month s
we have made quite some extensive mea­
su rements on many receivers in relation to
their linearity characteristics. Of these. the
inter-mod ulatio n products usuall y a rc the fi rst
to appear as cross modulation, splatter or
no ise. The results indica led such effects to
commence with two or more signals of JOO
I'V with many of the popular amateur re­
ceivers and transceive rs- while signals up 10
ncar 3000 u.v . were required for these effects
with the better receivers.

W hen o bse rved o n an accura tclv calibrat ed
or honest S-meter wi th an 5-9 'reading re­
qu ired for a 50 I' V signal. these levels repro­
sent signals of from 59 + 15 db to 59 + 35
d b! 0 wonder then that the bands often
sound so noisy. tha t operators unjustly hi a rne
a fe llow amateur for splatter or that one is

' Technical Director, CQ.

Se e pag e 11 0 fo r Ne w Reade r Se rvice

unable 10 pinpoint the source of elusive
splu tte ring sound, that often elu tter up the
hand on a particular receiver. Y es, this also
may even include those Telet ype signals that
seem to creep into the picture occasionall y.

One approach to the problem. besides o b­
ra in ing a better receiver, is to reduce the over­
all signal levels applied to the receiver to the
point where the receiver deficiencies can he
min imi zed . Th is may be accomplished by
usc of an a ttcn uutor at the antenna input or
by red uci ng the r. f. gai n .

Altho ugh th is wi ll effect ivel y red uce the
receiver scnvi tivi ty in relation to a speci fic
signa l-to-noi se rat io . you 're not goi ng to have
much luck copying weak signals anyhow
under the aforesaid condi tio ns. no less havinu-
d itlicult y in reading moderately stronger o nes.
so some deterioration in the 51~ ratio i"i not
goi ng 10 he too meaningful from this stand­
point.

Another method whi ch we have found
ver y effective in combating QR~ 1. is to lise a
separate antenna for receiving. one that may
have lower gain or differen t directiv ity than
a high-gain beam antenna otherwise used for
tra nsmitt ing.

O n innumerable occasions we have noted
\...irh qui te some amusement that hv em ploy­
ing only a O-X foot indoor antenna". we have
rea lized good Q-5 copy. of even OX signals.
under conditions where other local amateurs
have been unable to copy such signals. he­
cause of strong signal levels from their beams
wh ich raised havoc with the receiver.

On the o the r hand. re-or ienting the bea m
to a point where the effects from stro nu sig­
nals originating from a cert ain area can be
m inimized, hut to also where at the sa me
lime yo ur signa l can be adeq uate ly hea rd by
the station you're working. will often provide
a way out toward making a QSO more com­
fortabl y possible. Kicking the othe r guy's
Svmctcr 10 59 plus-de-plus is not ncccssarilv
a lway, requ ired 10 carry on a Q5 QSO. unless
you're o ne of those S-meter-happy fellows
needing glowing reports to sa tisfv vour own
vanit y. . .

So. when you're beset with Q R1\1 ditli­
c ulties, give a little throught to and follow
through with a little "antenna sense" , We
have found it works-maybe you wi ll too!

Novice Station Equipment
Q UESTION: I have some equipment a ll lined
up and vvas wondering i f you would com men t
on it. This is a Heathkit H R-I Oil rece ive r
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Fig . I-Selup using 6BSB lube with 12.6·voll
heale r supply in Swan 350. (A)- 6 BS8 heale r
in se ries w ith tha t of 6BA6 to be used fo r the
c rysta l ca lib ra to r. If a 6 BK7 B is issued in the
S·9 'er, R1 should be made 43 ohms, beca use
this tube draws sligh tly higher curre nt 1.4 5 u.]
Ihon the 6BS8. IB)-6 BS8 heater in series with
a 15 o hm 2 watt resistor may be used a lo ne.

a nd DX-6013 transm itter tha t cover the 80-10
m eter a ma teur ha nds. Do you think this is
a good N o vice sta tion setup? I should a ppre­
ciate your com ments as m y dad and I a rc
both in te rested in am a teur radio .
A NSWER : A N ovice a mate ur sta tion con­
sisti ng o f the H ea thkit HR - IOB Receive r a nd
the DX-60 B Transmitter shou ld p rovide a n
excellent setup which a lso wi ll not become
obsolete whe n you advance to a General­
C lass Licensee. as it will enable operat ion on
the General class a nd higher class frequenc ies
a nd m odes.

Ano the r good setup, hu t stric tly fo r opera ­
t io n in onl y the c. w, hands o n 80. 40 a nd
15 mete rs is the Heath kit HW-1 6 N ovice C W
Transmitter.

Data on Craftonics CT-120 Transmitter
Q UESTION: I recentl y bought a C raftonics
Model CT-120 Transm itt e r. I've been trying
to locate a manual fo r it. hu t without success.
A letter to the man ufactu re r's address wa s
retu rned stam ped " no suc h ad d ress." Ca n you
su pply a ny da ta o n this unit?
A NSWER: W e have no t been able to locate
a ny data o n the C ra fto nics CT - 120. bu t if
any of o ur reade rs should ha ve such ava il­
a ble , we'd appreciate a ny rela ted informa­
t ion. P lea se communic ate d irectl y with Dale
E. Frie, Box 361. C h ugia k. Alaska 99567.

Element lengths for Zl Special Antenna
Q UESTION: I ha ve been worki ng o n a version
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o f the ZL-Speeial two -clement bea m using
the same length fo r both cle ments as given
by U.S. au thors. Some fo re ign wri te rs sta te
that the m ax imum forwa rd ga in occu rs when
the reflector is 6 % longe r than the driven
clement. Is th at sta te me nt based o n publi shed
ex pe rime nta l work '!

It seems to m e that a driven bea m should
have c lements of equal le ngth . M a ybe its a
case of adopting a new rel igi on (d riven
beams), but to be o n th e safe side the y re tain
some features of the o ld o nes (pa rasi tic
bea ms)!
A NSWER: W e ha ve no in forma tion on which
the q ueried sta tement was based: ho we ve r. it
most likel y would he true if the cle ment
spacing we re such that would no t a llow the
interconnecting phasing sec tion to he the
co rrec t length fo r the req uired p has ing.
Otherwise, we sec no reason why the refl ector
should be longer if the spacing. pha sing a nd
current ra tios in each cleme nt arc properly
mai n tained . T his is the way it is done wi th
broadcas t a ntennas.

S-9'er With Swan 350
Q UESTION: H a ving had good results in the
pa st with the MK I a nd M K II S-9'er de­
scribed in CQ fo r M ay 195(, a nd Decem ber
1959. I should like to bui ld o ne for m y Swan
350 whic h has a 12-volt heate r su pply. Is
the re a 12-volt substitu te fo r th e 6 .3-volt
6 1l K 71l or 6 BS8 originally used in th is S-9 'e r?
If not. can I con nect th e 6.3-vol t tube heater
in series wi th that of the crysta l-calibrator.
substi tu ting a 6 1lA6 for the 12 1l A6 ca libra tor
tube?
A NSWER : A 12-vo lt tube fo r the job m igh t
be the 12A V7. O r. as yo u ha ve sugges ted. the
6 1lS8 heater m a y be con nected in series wi th
the ca libta tor-tubc hea ter using a 6 BA6 for
the calibrator. Sin ce the 6 BS8 d ra ws 0.4 a .
a nd th e 6 BA6 ta kes 0 .3 a .. the 6 1lA6 heater
should he shun ted wi th a 62-ohm I-watt re­
sistor. T he setup is show n at fi g. I A .

Another m et hod is to usc the 6 1lS8 heater
a lone wi th a series-d ropp ing res istor o f 15
o hm s (2-watt). T he setup is shown at fi g . lB.

Articles on HRO-50/60
Q UESTION: H a ve yo u any a rticles o n the
HR O-50 o r HR O -60 rece ive rs'!
A NSWER: T he only art icl es we have o n the
subjec t is " 15-:-' le te r Coils for H RO -60 ,"
Ja n ua ry '64 C Q, page 52. Back copies a rc
available from the Circulat ion D ept. a t $ 1.00
each .

See pag e 11 0 fo r New Reader Service
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Prop-Pitch Motor Conversion
Q UESTION: H ave you a ny informa tion o n con­
version of the prop-pitch motors?
A NSWER: Information we have on ~I con­
version for the prop-pitch motor may be
found in the August 1949 CQ. page 20 . The
title is "Quick C ha nge fo r Prop- Pitch l\Iotor."
Th is describes how to a lter the un it 10 rota te
at I r.p.m . wi th 9-volts applied . Presumably.
the speed can be ra ised by runni ng the moto r
with near the normally higher voltage. -

lafayette HA-3S0 Receiver
On 160 Meters

Q UESTION: Is there a simple way to modify
the Lafayette H A-350 receiver for Ifill-meter
o pera tion o r docs a converter have to he used
for th is.
ANSWER: The best bet for 160-meter recep­
tion wi th the H A-350 is to usc an outboard
converter as described in the March '68 Q &
A Column wi th the followi ng changes:

Usc a 9 mc crystal and l\I iller antenna coil
# B-5495-A. The i.f. will be in the 7 mc ba nd.
so the mixer-output ci rcuit should be tu ned
to about 7.3 mc. Use the 7 mc band o n the
H A-350 and read the freq ue ncy o n the white
scales o f the dial w here 2 mc will be at 500:
I.7 mc will be at 200 o n the dial.

Pre-Amplifier Switch With Transceiver
Q UESTto N: I wish to usc an outboard pre­
am plifier with a transceive r, How ma y the
p re-amp be automatically bypassed o n
transmit?
ANSWER: The pre-amplifie r for the trans­
ceiver may be bypassed on transmit using an
auxilliary relay as shown at fig. 2.

Fig. 2- Re loy circuitry for bypassing transceiver
oulboard pre-amplifier during tra nsmit.

An addi tional safety measure for the volt­
mete r function. is to be sure to install the
voltage-dropping resistor. Rs; in the B-plus
side of the meter as shown in the original
d iagram for the referred-to- metering setup.
Also. con nect a small neon bulb across the
meter terminals.

Se e pa g e 110 fo r New Reader Se rvice

Metering Safety Measures

A number of readers have q uestioned the
ossibi lity o f voltage breakdown and a shock
azard at the meter ze ro-set screw with the
etering setup described in the October 1968
&. A Colu mn: also suggesting it mi ght be

safer to install the "circui t" resisto r ( R~) in
he B-minus lead . instead of the B-plus o ne .

Since the case in po int involved a 3000­
'000 volt circuit. such a change would be a
esirable safety measure. inasmuch as the

insulation-breakdown rating on the "insu­
atcd" type mete rs is in the region of 1200 v,

In any event. such a cha nge would be a
ust a t eve n lower voltages wi th o lder type

me te rs tha t have a m etal adj us ting sc rew. We
an well remember the day many years ago
vhcn we were breaking in a new man o n a
broadcas t transmitte r. Befo re he could be
varned he asked. " W hat is this meter for?".
at the same time touching the metal set screw
on the plate-voltage meter. eedless to say.
in an instant he was rolling across the room
o n the floo r. Luckily. there was an ot herwise
happy ending to the story,

It m ight be noted. howe ver. that if the
circuit resistor is installed in the B-m inus lead.
the meter will ind ica te the su m of the plate
a nd scree n-grid currents if a tct rode is in­
volved along wi th a com mon power supply
for both tube elements.

The circui t resistor a lso may be installed
in the cathode or filamen t center-tap re turn.
in which case the total mete r reading will
include the control-gri d current. A small
amoun t of self bias a lso will be introd ueed
by the resistor.

W here such situations rnav not be desir­
able. thus requ iring ins talla tion o f the circui t
resisto r in the B-plus lead. a sa fety measure
that can be employed is to mo unt the meter
o n a n insula ted panel behind a protective
glass or clear-plastic wi ndow.

Source for Used Motorola FM Gear

UESTION: Where can J obtain used Motorola
~I gear for converti ng to 2 mete rs and for
'hat priee?
NsWER: Suggest you contact the followi ng

or informat ion on used Moto rol a FM gear:
G regory Electron ics
249-C Ro ute 46
Saddle Brook. N.J . 07662
F M Surplus Sales Co.
100 T remont Street
Roxbury. M ass. 02120
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was 26 inches high. T he A FSAY· 133C con­
sists of two units, the demodulator itself (at
bottom of Fig. I) and the power supply,
indicator unit (at top of Fig. I). T he dernod u­
lator could be operated independe ntly, if a
source of 150 volts d.c. and 6.3 volts a.c.
power is provided. T un ing might be diffi cult
without the 'scope presentation , but certain ly
not im possible. Figure 2 shows the hookup of
the two units, with J- I the input/ output jack
and J-2 the power/ indicator connector.

r
l ine 1

Signal Input of RcYF I '4 C T 2
;t:• L i ne 3

r Gr d. •Keyed DC
Output of Channel l • L ine ;;::5

{'
l ine 6

Key ed Tone .. G. r 7
Output of Channel t

• li ne ;;::8

{'
Li ne s

Keyed Tone III C.l 10Ou tput of Channel 2 ..
Li ne ~11

Keyed DC { .. Li ne ) 12
Output of Channe l 2 1II Grd. ) 13

{'
Li ne ) 1.

Signal Input of Revr 2 .. C.T. ~15
• L ine '+' 16

P, J,

( 22
Go tll'l9 Pu lse (Re v, 1) Ou l pul

2 .
\ " (Revr ll Outout

23
Fl (Rc vdJ Outpu t

2 1

20
F 3 (R evrll Output

( F.. {Revr ll Ol,l loui
;;:;, , 0

Go lll'lq Pul se{ ~c v r 2 10ulpul
12

" (Revr 2) Oul pul
11 F'2 (Rev r 2) Output

;;:;, • F 3 fRev r 2) Out pu t
8 F 4 ( Revr 2) Out put
5 Keyed DC (Channell ) Ou t

17 Keyed DC (ChanneI 2)Out
1

2
1 6 .3 V AC (In )13

I . J
3

•
} 6. 3 V A C O n)15

( I.
} 6 .3VA C (I n)I.

7
\ +150 V {J n)

' 8 - 15 0 V (In)• G"

P, J ,

BY GORDON ELIOT WHITE*

T wo more interesting surplus pieces from
the intelligence community turned up here in
the Washington area this winter. I found
both, brand new, in General Services Admin­
istra tion sales. One, an AFSAY· 133C, de­
modulator, was manufactured by Rad iation
Inc.. for the National Security Agency. The
other, an EP-66-ISPC Echoplex unit. was
made by Kahn Research Laboratories. prob­
ab ly for the Department of State.

Now neither of these devices promise to
become common in every surplus dealer 's
shelves. bu t the AFSA Y-13 3C has sta rtcd to
turn up in the usual disposal channels, and
the Echoplex is an interesting application of
scrambling techniques which cou ld have
value for improving re liability of voice sig-
nals. •.

The AFSAY·133C (Fig. I) is a radiatele­
type (RTTY) demodulator. similar in hasi c
design to the DEN·3 5 (eQ Surplus Column,
J uly. Sept .. Oc t. 19( 8). It weighs about the
same ( 105 pounds) but is of later design . My
inform ation pu ts the D EN-35 at ahout 1950
and the AFSA V-13 3C is dated 1960. The
later unit is sma ller, taking only fourteen
inches total height in a standa rd 19 inch rack.
compared to the DEN-35 (AFSAY-35) which

*5716 N. King's Highway, Alexandria, Virginia
22303.

Fig. 1-Photo of AFSAV·133C. Fig . 2-Diagram of connections to AFSAV-133C

90 • CO • March, 1969 See page 110 far New Reader Servic
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Fig . 3-Transistar keyer for AFSAV·133C. AD­
just the voltage deviat ion for minimum swing to
proted the keying transistor. which will switch
with a voltage change of less than zero to plus
one volt. II mighI be a goad idea 10 clamp Ihe
negative side of the d.c. output to ground with
a diode and use a voltage divider to reduce the

positive excursion.

West 22nd Street, New York, produces com­
mercial twinplex MUX gear, notably the
T ype 178 receiving converter and the Type
177 transmitt ing combiner. Frederick Elec­
tronics, Frederick. Md., also makes MUX
systems of this sort.

Input to the ASFAV· 133C is audio. 600

•

(BI

II}-- - -r-{l hr--

Fig. 4 - Discriminator dia ­
gram for the AFSAV-133C.
For 850 c.p.s, shift, tune the
circuits at pins 1 and 5 to
points 850 c.p.s. aport. II
the original ba ndpa ss filters
are used, 5075 c.p.s, and
5925 c.p.s, would be the
proper lanes. (54 15 and
5585 for 170 c.p.s. shift.)
The indudors are not in the
discriminator can. Fig . 4(8)
indicates the complete circuit

for one channel.

This system compares very favorably with
he more common CV-89 demodulator, and

its close cousin, the CV-60. I have found it to
give far better copy on fading signals. though
it is not quite as convenient to usc as the

V-89 ct a/.
Like the DEN-35. the AFSAV-1 33C is

esigned to copy twinplex frequency shift
. eyed signals. These are commonly used on
Imany commercial high-frequency channels.
Iparticularly in Lati n America and among
Soviet Bloc countries. Cuba, notably, trans­
mits 60 word per minute, pl ain-language
twinplex from Havana much of the day. The
unit will of course copy single-channel,
ordinary FSK (or AFSK) RlTY signals.

Twinplcx, briefly. is a method of using a
single transmitter to carry two independent
channels by time-sharing, without the com­
plexities of fulltim e-<livision multiplex (MUX
in the communication jargon). Where stand­
ard frequency-shift keying uses two frequen­
cies, 850 cycles apart, for Mark and Space.
Twinplex requires four frequencies. nom i­
nall y 250 c.p.s. apart.

For example the hasic frequency of 3.50 1.9
kc would represent Mark in channel A and
Mark in chancl II; 3.502.1 5 kc would give
Mark in channel A and Space in channel II ;
3,502.4 kc would he Space
on channel A and Mark on
channel B; 3,502.65 kc
would give space on chan­
nel A and Space o n chan­
nel II.

If channel B was idle-as
is often the case. I find. in
the signals from Havana,
3,501.9 would give Mark
on channel A and 3,502.4
kc would he s pa ce on
channel A. while channel B
wo uld rema in ma rking.
This would be a normal 500
c.p.s, shirt FSK signal in
the first channel. Likewise
ordinary FSK signals may
be copied as if they were
half of a twinplex trans-

• •rmssion.
Though twinplex was

used early in the develop­
ment of MUX hy the So­
viets (much to the conster­
nation of U .S. monitors for
a short while) Northern
R ad io Corporation , 143

See page 11 0 fo r New Reader Service March, 1969 • CO • 9 1
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ohms nominal. between -I lie and 7 lie. Thi
is a higher audio frequency than normal de
modulators a~'llilable to amateurs requi
but this means only that in receiving one mus
offset the beat-frequency oscillator differentl
so as to place the output tones in the pass
band of the AFSAV-133C. Center frequcnc
should he 5.5 kc,

Two receivers may be used. if desired. fo
space-diversity reception. a technique whic
gives greatly im proved reliability in the pres
ence of fading signals.

Outputs are ( I) on-off keyed audio Ion
which may be fed to an associated Ion
demodulator, say the AFSA ·39C. a Nor
them Radio :;IO-t. R-446-UC or R-55 1-U
etc., and (:!I a keyed d.c.• with mark repre
sented by + 15 "OiL' and space by - 15 volt
de. This could easilv drive a transistor 100
keyer (see Fig. 3).

The Demodulator is equipped with thre
input bandpass filters.. I. 2 a nd 4 kc wide. i
each channel. selectable by a front panel con
trol. There is a spare position in case o the
filters are desired. This could convenientl
be used for an amateur channel. with a filte
capable of accomodating frequencies fro
2 kc to 3 kc for standard 2 1:!51:!975 Ion

SHIFT switch S' chooses among Ih
available, plug-in discriminator networks fo
shifts of :!SO c.p.s.• 500 c.p.s, or 1000 c.p.s
between frequencies. A 250 c.p.s, shih wa
described above in the explaination of Ih
twinplex MUX mode. Available vacant posi
lions readily permit construction of up I
three additional discriminators, say for I 7
c.p.s., 4:!S e.p.s. and 850 c.p.s. plug-ins fo
standard single-channel reception, See Fig. 4

Display of an incoming signal o n th
AFSAV-133C indicator should be a cross

*
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but unlike the ordinary + display, on this
unit each "leg" of the cross represents one of
the four twinplex frequencies. The object is
10 tune the receiver so that all four legs arc
eq ua l ampli tude.

T he circuit of the AFSAV-1 33C accepts
the audio input, passes it through the selected
bandpass filters, with indication of level on
the appropriate VU meter.
.T~bes ~l a~d Va arc triode limiters, with i

clipping rn diodes C RI,a.:.",,,. The square
wave output from the limiters is amplified in
Van and V;;, giving low impedance to the
discriminator stages, Cathode followers V"
and V" arc directly coupled to selecto r diodes
and a series of jacks used to set up different
Mark/Space assignments. Diversity selection
is made in d iodes CR","<, which allow the
stronge r signal 10 drive the succeedi ng sta ges
when two receivers a re used.
. T ubes V,;; and V" form a flip-flop or
slicer circuit and are followed by V"" a

. cathode follower, which provides the low­
level d.c, output, o r keys V,o, a tone oscilla te
putting out a 3 kc audio signa l. Tubes V ,A,
V", and V"" are part of the d.c, output circuit,
providing cl ipping and a low impedance out
put 10 pin. 22 of 1-2.

The unit will not compete with the IT/
with its DTC circuit, but if it ca n be obta ine
inexpensively, it can represent a real bargai
in a n RlTY demodulator. If you have a
interest in seei ng what goes on in those twin
plex circuits, it is one of only three su rplus
units I have seen capable o f handl ing thi:
bra nd of MUX.

T he EP-66- I-SPC unit, bui lt by Kahn Lab
oratories. F ree port, Long Island. is relat ivel
new on the surplus market. in fact th is model
"scrambler" was produced only 30 month.
ago. in August, 1966. T he device is one 0

the several modes of pro vid ing privacy fo
phone conversations. In Wash ington. gra
telephones in scores of Pentagon and othe
offices where classified data needs to be dis
cussed are equipped with scrambli ng units
of which echoplex may be one. Most of th
so-ca lled " privacy" devices take the voice an
split it into a number of freq ue ncy segment
which arc then inve rted or juggled befor
t ransmission. At the receiving end, a n un
scrambler puts the voice back together.

Actually. suc h devices are pretty muc
obsolete today, They may conceal informa
tion briefly, bUI a rc not safe against a deter
mined eavesdropper who can tape record th
scrambled conve rsa tion a nd meticulously re

Works on
110 VAC

$10.95

lid........ N.Y. 11227

.. 'n;',~. _ .... tat ill 2.
bI 1'1 • • _ .., -.• • ' .
bah £ I , ...
........ .., ,.- &. * -
,_ all Inl" celled.. .. ..ok.

WA2ZHA
M....It.. Lapel ... _ $1.50 Metol... Tie Clip - $2.2.5

SENO FOR FREE CATALOG .

ARNOlD'S ENGUYING

YOUR SURPLUS WANTED BY
THE fASTEST GUtoi IN THE EAST

A bm ited number of openinas are wailabie to
men wdl me to train fM the interest ina and well ·
p.lid ureer 01 abrine Radio Officer aboard U . S.
Fl. merchlint vessels. An F.C.C. 151 or 2nd CI.ss
Commercllil Radiotelelraph license is required.
TIWse openings will be particularly appealinl to
younger men who have completed their military
obIiaations. Write to The R.dto OfficeB" Union.
Room 1315. 225 Wnt 34th Street. New York..
N.Y. 10001.

RADIO OFFICER
T AINEES

ELECTtIC

ON-THE-AIR
SIGN

WITH CAll

PERSONALIZED ENGRAVING

PLEASE indud. your

* ZIP cocI. number on
aU correspond.nce *

I _--.1OC:];Q~~RUCTJClftr 'N ulC.m na1- LOWDi PlaCES - .. HR. .... hEW'
Thousands of frequencies In ate<·
T)'IMS include Hai/U, HCII/U.
" -241. FT·243. "-171• • c.
$end 10, tor catalOi .IUIl oscUlltor
circuits. Refundld on first OIdtr.
241M Djstll ..... flrt lit.... fIL U-_u,
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Apollo 8 (f rom page 221
recovery intercom equipment a re used to
maintain contact with grou nd stations and
with frogmen. An automa tic 3 watt line-of­
sight v.h.f. beacon is tr iggered just p rior to
splashdown. The small a.m. transm ittcr is
modulated by a keyed 1000 c. p.s. to ne.

e
There arc nine antennas aboard the Apollo

series of space vehicles. Mo re than half o f
the radiators are associated with Unified S­
band equipment.

The S-band high-gain antenna (fig. 2) pro­
vidcs sufficicnt gain for two-way contacts at
lunar distances. To accomplish this. the an­
tcnna ca n he oriented manually or automatic­
ally toward ground stations for maximum ef­
ficiency. The radiator has three modes of
opera tion for transmitting and two for receiv­
ing. The gain and bcamwidths are:

The Ep-66 units is quite complex. with
most of its ci rc ui ts transistorized. and with
jack panels p rovided to jumble th e voice
segments. I have no photo of th e unit. but
if anyone has one of these devices I ca n pro­
vide Xerox copies of the operating manual ,
includi ng a schematic diagram. F ig. 5 is a
block d iagram of the Echoplex system,
which is a patented product o f the Kahn
Laborato ries.

The sine qua non of crypto work is the
purely ra ndom cypher, in which each charac­
te r is represented by a number chosen at
random. An infi nitely- ra ndom based cypher
is unbreakable by even modern computer
methods. but il is cosily 10 prepare the tapes
which are used in true-random crypto, a nd
the process of sending the encrypted message
is slow. There arc ways to accomplish this. but
don't try 10 make one for commercial sale
if you work out you r own litt le jiffy code
mach ine. The Na tional Security Agency docs
not permit commercia l usc o f true-random
code devices. Altho ugh legally. the re is no
federal monopoly. N.S.A. has ways o f pre­
venting private enterprise in the crypto fi eld.

•

400

40 0

11.30

4.5 0

3.90

BcamwidthGainMode

Widc-TX 9.2 db
W ide-RX 3.8 d b
Medium-TX 20.7 db
Medium-RX 22.8 db
N arrow-1X 26.7 d b

run it th rough a computer-programmed
decoding process. Not everyone can affo rd to
do this sort of th ing o n a large scale. but even
commercial spies can take the time to un­
scramble important conversations, and where
national defense is involved. the risk may
be unacceptable.

I More sophistica ted scramblers today a re
,built around digi tal techniq ues. T he voice
,freq ueneies are divided into mult iple chan­
Inels. which are trea ted as d igita l "bits" which
Imay be scrambled in virtually infinite ways
which arc far more d ifficult to "brea k." T he
origina l " Vocoder" was such a digi ta lized

,voice scrambler which late r spawned a large
fam ily of digita l or pulse code mod ulat io n
techniq ues. With the rise of digital techn iques
for computer and communication lISC. almost
a ll encry ption devices today a re based o n
digital modes. leaving voice-freq uency scra m­
blers for low-secu rity applications .

Echoplex offers more th an merel y a degree
o f security. Th rough selective-delay features
it pro vides time d iversity which tends to
counteract th e short , deep fades wh ich a rc
most serious in high frequency radio circuits.
In add ition. by sp read ing o ut vo ice peaks. up
to 7 dh higher modulation levels may be used
without exceeding 100 percent a.m . modula­
tion on peaks o f the speech wave.

The circui t o f the Echoplex involves a set
o f filters which break up a vo ice signal into
five d ifferent segments. Each set of filters is
fed through a di fferent time delay circuit.
to an endless tape loop. in such a way th ai th e
first voice segment is delayed .25 seconds, the
second .50. the th ird .75 and th e fou rth 1.0
second with the fif th sent undclaycd, before
be ing transm itted . A t the o ther end of the
circuit the process is reversed. with delays of
1.0. .75..50 and .25 seconds being reintro­
duced in proper order to reconstruct the voice
signal.

Obviously. the filters and the delay times
may be juggled in different ways to provide
a certain degree of difficulty to a nyone listen­
ing to the circui t.

The diversi ty fea ture is provided by the
delay times which act to offsctlosses of signal
in deep fades which last less th an a fu ll sec­
nd, Since th e delay tape sends portions of
he voice sig nal sepa rated by a fu ll seco nd.
ven a complete fade ca nnot cancel the entire
ignal unless it lasts longer than a second. A

fair degree of intelligibility is obtained from
he remaining segments of the voice.
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The astronauts tune the antenna manually
with the use of an 5-meter. After acquiring
the signal. the antenna automatically tracks
it wi thin the travel limits of its gimbal mount.

This high-gain antenna. which is responsi­
hie for the excellent lV pictures sent back
to earth during the Apollo-S flight. consists
of a four-parabolic dish array whose attend­
ant feed hams are offset 10· for the desired
propagation pattern and a cluster of four feed
horns enclosed in tbe center, In the "wide­
mode. the center feed horns are used for
transmission and reception. In the "medium"
mode. one of the parabolic antennas is used
for transmitting and all four of the dish­
reflectors are used for receiving the $-band
signals, In the ""narrow" mode. all four dish
reflector antennas are used for transmitting
and receiving.

The four 5-band omni-directional antennas
(fig. 3) transmit and receive all $-band signals
during the near-earth phase and back up the
high-gain antenna in lunar operations. The
antennas are flush mounted. right-hand polar­
ized helical. and in a loaded cavitv. Tbev are• •
rated at IS-wans c.w.

The v.h.f. omni-<lirectional antennas and
ancilllll)' equipment consists of two v.h.f.

The tra cking network for the Apollo missio
includes 14 ground stations strategically place
around the globe. In addition, five specie]!
equipped ships were converted to support th
lunar mission. The key to the entire system is a
innovation called Unified Scbcnd which 0110

a multitude of informa tion in several differe
modes to be transmitted through one radio lin

using one high-gain antenna.

scrimitar radiators, a triplexer, anten
switch, and the necessary signal and contr
circuits. The portable life-support commun
cation equipment also can be check
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- with a MATERIAL DIFFERENCEI
lJee. I, one of the moat depend.ble

t..tlmonltit, 0' endoraement" tma Telr• •
orocIueta .re In UN In U, Landa

UBea e.P er"ANTENNAS,UBALUNS"
I. V. KITS a d ROTATOR SYSTEMS!

Enjoy. World renown TELREX performance,
value and durability ! Send tor PL68 teeh, data
and pricing catalog. describinr profeu ionaUy
engineered communication antenna systems.
rotator-aellyn..indieator-ayatems. "Balun.", I.V.
Kits, Towen. uMano-Pole". IIBie·Berthas", ae­
celsories, ete., etc..

,

Etogineatlllo
rex a..lIotaforie.

,mIrY MIlt" IIlW .'try 177U. u.u.

*
PLEASE Include your

ZIP code number on

all corretpondence *

H A MV E NTION
April 26, 1969

Day ton Ama teur Radio Ass n .
Dayton, Ohio 45405

Dept . C, Box 44

through this system.
T he v.h.I. triplexer is a passive , three­

cha nnel filtering device which enables three
items of v.h.f, transmitting and receiving
equipment to utilize one antenna simultan­
eously. The three channel filters are com­
posed of two tuned cavities each, which func­
tion as ba ndpass fi lters. No power is required
by the device and there are no external
cont rols.

T he v.h.I. ante nnas are omni-di rectiona l
with approximately hemispherical radiat ion
patterns; fu ll omni-directional capabilities
can be had by swi tching from one antenna
to the o ther.

There are two v.h.f. recovery antennas
stowed in the forward compartment of the
command module. Each consists of a quarter­
wave stub, I I inches long, and a ground
plane. However, the system is set up so that
the recovery beacon transmitter or the main
v.h.f. transmitter can swap antennas either
by manually switching or manuall y discon­
necting and reconnecting the proper antennas.

T his was the setup for Apollo-Be-the space
mission that punctuated 1968. The same con­
fi gurat ion is scheduled fo r Apo1l0-9 with
some refinements and likewise for missions

See poge 110 for New Reader Service

10 and I I to follow. The v.h.f. and 5-band
equipment double for communication with
the LM (Lunar Module), that vehicle that will
actually take the first U-S man to the moon's
surface. -

Announcements Urom page fO]

Baltimore, Maryland
The B&O 1 C&O RRS. Amateur Radio

Club's 10th annual Di nner Dance will be
held at the American Legion H all in Arbu­
tus, Maryland on April 19, 1969. Tickets
are $5.00 per person and must be obta ined
by April 5th. Tickets and further informa­
tion may be obtained from Joseph W. Zor­
zie, W3LBC, B&O I C & O RRS. A. R. C,
B&O Central Bldg.-107. Baltimore. Mary­
land 21201.

Johnson City, N.Y.
T he tenth annual New York State South­

ern Tier Hamfest sponsored by the 111M
Amateur Radio Club, QCWA. A REC and
affil iated clubs will be held on April 19.
1969 at SI. John's Memorial Center in John­
son City, N. Y., starting at I P.M. Adult
tickets $4.50 and student tickets $2.50. Ad-
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73, John, K411F

o tfrom page 70]

UJJ IUI'- To WB6G FJ I'HIII.H-Dalton R. de
EI.2 I1 E-c/o WB8ABN Barros, Box 10,
EI'2I1Q-Dr. Harry Guanhaes, Minas
McQuillan, c/ o Dept. Gerais, Brazil
of Geology, Pahavi 1'\WlX-Via I'Y7ACQ
University, Shiriz, Iran I 'Y~OK-To PY2S0

EI' 2 KII-Via W3HN K I'Y~O~I-c/o PY2S0
ET3 JJSA-V. N. Olake, I'Y~SI'-Via PY7AOA
VE31 G, 287 Kathleen TAl Ill - c/ o W4GHV
Ave., Sarnia, Ontario, TA3AII-R. E. Slone,
Canada W5RBO, P. O. Box
F~KI -c /o G2 DHV 4 16, Anna, Texas
FII8XX- To FR7ZD 75003
FK8A JJ- c / o VE3ACD TF2\\'KX- To
FM7\\'V-Via F3KK, WA61FG

Box III , Grenoble, T}lAI.- c/ o W2M ES
France T}I AU-P.O. Box 115,

FII7ZII/C- To 1'.0. Ebolowa. Cameroon
Box 103, St. Pierre, VK2 I1 K~I/VK2-

Reunion Island, Via W2CTN
Indian Ocea n VK2111'0/VK9 lI li d

FY7YQ- c/ o VK2 11 I1J /VK9 - To
WA4GQM , 392 Byron Bob James, W4WS,
Drive, Memphis, Box 635,
Tenn. 38109 Dunedin, Fla. 33528

Cf:3SVK-Via G3TZZ VK9CH- c/ o W2CTN
J11llll .I.- To WA4WAO VK9KS-Via WIYRC
II K lll\~JO-c/o VK911] - To K6UJW
WA(,AHF VI' I lie- c / o WB(, EFA

1IL9\\'K-Via K7CHT VI'7i'iI'-Via WB6SJS
IIQ2(;K- To VE IASJ VI'BFI., VI'BjC,
I1R2AFK-P.0. Box VI'BjS, und VI'Bj l-

254, San Pedro Sula, To Eric R. Chilvers,
Honduras I Grove Road, Lydney

IIsmu .'<: IISI~UI - G los.. England
Via WA4VOE VS5HCS- c/ o n l2NF

IIV3Sj - c/ 0 WB2ETI VSIiFX-Via W2CTN
jA.lAS- Via K6PIH, X\\'8CS- To VE6AO

72 1 North 20th. si., YA2I1WI - c / o W9FU
San Jose, Cali fornia ZU9111.-Via WA(,AH F
95112 ZS3C, ZS3D, .'<: ZS3BP

Kl'f,AQ- c/ o W5 -c / o K4RTA
Bureau 3A~AV- To II ZBS

KV·lFZ (ex-W~VXO/ ·l X·lUF, 4 X4VII,
KV·i) -Box 310, 4Z·J11I.,.'<: .i z.mx-
Christiansted, St. Via WA4\VTG
Croix, V.I. 5WL\S-c/ o WB6KBK

K llf,iS-Via KR6RL, for QSO's after J uly I,
Box 4356, A PO San 19(,8
Francisco, CA 9(,235 5Z4KO-Via WAI GIA

KXr.J)H- To WB(,SJS IiOIGJI - To WI YRC
KZ5TC- Via WI EII Ii\\'BUY- c/ o VE4SK
LAMB - c/ o W2CTN 8QAI.K-Via P.O. Box
MI'4MJlO- Via 53, Bangalore I, India

G3 POA 9X5AA-To W1YRC
OIl5FII- To WB6HGU 9Y4VU- c/ o WA3EPB
O~BJII-Via G2 DHV

vance sale o nly. C los ing date on ticket sa les
is April 16. Afternoon activities include
speeches, di splays and contests. Surprise
events throughout the da y. Banquet/ Dinner
promptl y a t 7 P.M. Tickets and full partic­
ulars may be obta ined from ticket chairman,
Joe Kuntz, WA 2ZTY, 1020 Forrest Road,
E ndwell, N .Y. 13760.

Nationally sold to pro­
mote safe driving, the
RADAR SENTRY puts your
mobile unit in l ine with
space age technology.
Gives advance warning
as you approach radar
controlled speed and
danger zones: sirnul ta­
neously picks up both
radar channels used.
Clips on sun visor and
operates from sett cc-.
talned 1.000 !'lour mer­
cu ry cells. no antenna
needed. Drive saf~lv with
the aid of RADAR SEN·
TRY! Only $39 .95, post­
paid (No COO's), batter­
res Included.

Patented alarm protects your
car bumper to bumper ­
doors, wheels, trunk, ignit ion
.. . every th ing in it too!

Simply attach under hOod to
auto horn. No further wiring,
just connect. Set switch to
on before leaving car. The
sl ightest tampering sets off
an intermitt ent blast that
scares thieves away ... shuts
off when tampering ceases,
resumes if tampering starts
aga in. Compact rustproof
steel unit measures 6" • 2" •
3" and weights l ~ Ibs. GUJr.
10 yrs. JeJ inst defects.

Two Elemen ts $77 .73
Ext,. Elements $45.00 ...

Price is F.O.B. Winni~
INCLUDES U.s. CustOfN Duty.

t
l

KIT COMPLETE WITH
• SPID ER
• ARMS
• WIRE
• BA LUN KIT
• BOOM WHE RE NEEDED

SEE OUR FULL PA GE AD IN MA Y C.Q.

I

f AVAILABLE NOW FROM

GEM·QUAD FIB RE - GLASS
ANTENNA FOR 10. 15. 000 20 M ETERS.

Get a maximim structural strength with low
weight, wing o ur " Tridetic" arms.

Burnm A"6nU6. Winnipl!l'fl 16. Manitoba. CatMda.

to' 't « ., """"""U

Buy two elements no w - a third and fo urth
may be added later with little effort.

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

DON'T SPEED!
OUR MINIATURE
DETECTOR
WARNS OF
RADAR ZONES!

STOP CAR THEFT
& VANDALISM

2662 Hewlett Une
Bellmore, L. I., N. Y. 11110

$995 PPD
Complete
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LETDOW-KEY HELP SOLVE YOUR ANTENNA
SWITCHING PROBLEMS • • •

c

". ,.
• •... .. •.-

~
•,...
••

SPOT
REMOTE 1l5V Ie
60-262842

SP6T
MANUAL
78·0604

SP6T
REMOTE 115V Ie
71·260401

SERIES 78 The series 78 coaxial switches are manually operated with true coaxial switching members (not wafer
switches). They are offe red in 2, 3. 4 & 6 position (illust rated) types, plus a transfer or c rossover and OPDT. The
usefu l frequen cy range is 0-1 Ghz except 500 Mhz using UHF connecto rs. The unused positi ons are open ci rc uited
or non-shorting . Also available wi th other type connectors such as N. BNC. TNC or C.
SERIES 60 The se ries 60 are remote operated, of rugged const ructi on and designed for low-level to 1 KW use.
The unit illust rated is equipped with a special high isolati on connector ("G oo type) at the normally closed or re­
ceive positi on . This " G" connector increases the isolation to greater than -100db at f requencies up to 500 Mhz,
although it red uces the power rating through this connector to 20 watts. This is also available with othe r type con­
nectors su ch as BNC, N, TNC" C or solder term inals.
SERIES 71 High powe r 6 positi on switches commonly used for switch ing anten nas. transmitters or receivers
at f requencies up to 500 Mhz. The un it is weatherproof and can be mast mounted. The illustrated unit has the
unused input sh orted to ground. It is also available wi th a wide range of connectors, d ifferent coi l voltages and
non-shorting con tacts o r resistor terminat ions. Each of the six inputs has its own actuating coil for alternate or
si multaneou s switching .

-
ORDERING INFORMATION:

Contact your local electronics dist ributor or Dow-Key
COM PAN Y sales representat ive, or write direct to the factory.

226 0 I ND USTRIAL L AN E. BROOMF IELD .

T E L EP H O N E A R EA C O DE 303 / 466 -7303

COLORADO 8 00 2 0

• P . O . BO X 3 48

Model RTY.3SB filte rs, tuned fo r o pe rat ion
with SSB transceive rs 179.95

Model RTY·3K sa me as Mod e l RTY·3 but
wit h bu ilt-in AFS K keye r. 159.95

MODEL

RTY-3
Improved model of ou r solid
sta te RTTY re ce iving convert ­
e r. Three shift fre q uenci es,
850, 425, and 175 cycles. This
audio filte r converte r ha s
proved itself in ma ny ham
shacks . The circui t is made up
of limite r, a mplifi e r/ filte r d riv­
er, 3 stage filter, detector,
pulse sha pe r, a nd selecto r
magnet keyer. 100 volt 60 mao
loop sup ply included .

Still only 139.95

• INC.
P.o. Box 175 EAST FALMOUTH, MASS. 02536
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73 for now. Frank . WIWl

VHF ijrom page 77 )

tions 200 or so miles away, but not Doug
Armes, K2ACQ. Doug, the only winner of
CQ's past Century Club certificate on 432 me.
sta rts his day every morning by working sev-:
era l sta tions in N.Y.-N.J . area about 300
miles from his Western New York QTH­
your autho r among them. So that when Dougl
has a good day, it is a good day; and he had
several good days between October 8th and ]
the 15th. During this time, he worked
W9U NN (Ill .), K~DOK (Mo.) , K8DEO
(Ohio), VE3EVW (O nt.), VE2L1 (Q ue.).
W4FJ (Va.), W5RCI (M iss .), W8MNT
(Mich.), K2UYH (N .J .). KIJIX (Mass.).
K 2YCO (N .Y.), W3R U E (Pa.), WIQVF
(Conn.), That is a total of II states, 2 Prov­
inces. 8 U.S. call areas, and a maximum dis­
tan ce of 880 miles. All the above contacts
were made with random calling, including the
one which was probably Doug's biggest thrill
- the QSO with W5RCI in Marks, Miss . This
contact was made at 7:30 A. M . on a Wcdnes­
day morning. Doug runs 600 watts input to a
pair of 4X ISO's. His antenna is a 128 cle­
ment Collinear array up 60 fed with RG -17 U.
For receiving, he uses a transistorized preamp
into a 6CW4 conve rter and a 75A4. That'.
wha t a good day is on 432 me! -

73, Allen Kat z, K2UYH

Contest Calendar ijrom page 86 ]

be receiving yours. However I did not anti
•

cipate the dock strike that has tied up al
shi pping out of New York. So you fellow
overseas arc pro babl y sti ll waiting for you
awards . Sorry fellows.

I do know that all of a sudden the incomin
logs slowed down to a trickle, with the cxccp
tion of those sent Ai r Mai l. I'm sure thos
sent via surface mail will eventua lly ge
through but it might hold up the final results
depending on whe n the strike is se ttled. W
hope to make it fo r June and July as in pas
years.

you wonde r whe re all the public rel ations of
fi cers have been hid ing all these years
G B2LO chalked up a remarkable score 0

"firsts ." Prefi x-wise it caused a sensation; it
achieved the biggest publicity program eve!

Sylvia ifrom page 32 ]

See your favorite dealer or
order di rect (add 25C for
mailing in U.S., Possessions
& Ca nada . Elsewhere add
50¢ ).

• Radio Amateurs' Prefixes
by Countries!

• A.R.R .l. Phonetic Alphabet!
• Where To Buy!
• Great Circle Bearings!
• International Postal

Information!
• Plus mu(:lt more!

GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in the U.S. edit ion

$6.95
Over 135,000 QTHs

in the OX edit ion
$4.95

,. RAmo AMATEUR 116 k
~

c:a 00 INC
Dept. C,4844 W. FullertonAve.

Ch icORo, III. 606~9

WRITE FOR
FiIE

BROCHIIRE!

-
EASY TO LEARN CODE

--

t
BANDIT 2000C LINEAR AMPLIFIER

• 2000 watts PEP HUNTER SALES INC.
• Five bands Box 1128C
• ((it form University Station
Write for details Des Moines, Iowa 50311

These va luable EXTRA fea tures
included in both editions!

• QSL MJlulers Around the
World!

• Census II' Radio Amateurs
throulhout the world!

• Radio Amateurs' license
Class!

• World Prefia Map!
• International Radio

Amateur Prefixes

- ':;-WI<
S071-e NO. BROADWAY. CHICAGO. ILL. 60640
4700-C Crenshaw Blvd.• Lo. Anaele•• Calif. 90001~

iNDORSED IlY THOUSANDSI
1M ••"'Vlt...... 11 CH. 1..... lIur.l11
....... lb. pia« 01 In OOtfl...~ ·IDItrut'Cor Ind
..-bl.. IQGGf LO ItarD Incl au" cock wtlb·
.. t ..~Utet ...bunc,. Tboualll4l of ' ..II'"
fill openLOn h,n " ItQl,I l r ttJ the ee je" with lhl •••tr..tt......11 1)'1­
t__ W~I\I tooJ" for ran plnIC'llI,,. and toftual..l rental plull.
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---
AMECO
----

I

NUVISTOR LOW NOISE PREAMPLIFIER
For 27 (CB), 28, 50, 144 or 220 MC. (Also available
for 150·170 MCS)

Add this Ameco Nuvistor Preamplifier to your reo
ceiver (or converter) to improve the sensitivity and
noise figure. Two tuned circuits also improve rejec­
tion of image and spurious frequencies. Compact.
easily connected and low power requirements. wired
and tested with tube.
Model PV 27 $11.95
Models PV 28, 50. 144 & 220 .. $13.95

Write for details on 150·170 mcs and others.
Ideal for improving performance of surplus FM Two·Way equipment for " NET"
operation on the 2 and 6 meter bands.

.

MANUFACTURERS OF FM AND AM TWO·WAY RADIO, SSB AND ISB
COMMUNICATIONS, CONTIlOLATOR FUEL CONTROL AND DATA EQUIP·
MENT, AMECO o HAM. CB AND SHORT WAVE LISTENING EQUIPMENT.

--- - - - ---

AMECO EQUIPMENT CORP.
A SUBSIDIARY OF AEROTRON. INC. • P. O. BOX 6527 • RALEIGH. N. C. 27608

" .
• •

•
~":.I •. ;. . _-.... '. '

ee page 110 for New Reader Service

•
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BTl LK-2000

LINEAR
AMPLIFIER
For 55B, (W, RTfY
MaximuM legal input
Full loading SO-10M

Rugged Eimac 3-10002
Dependable ope ration
Easy to load and tune
Na flaltapping with ALC
Distinguished console

Instant t ransmit
High efficiency circuit
Designed for safety
fast band sw itching
Real signal impact

Price •••• $7950 0
READ Y T O OP ERATE I

sustained by amateu r radio anywhere ;
hroke new ground and broke down old pr,
judices. But if it had achieved only this or
h ist o ri c QSO, be twee n A . R. R. L. a ~
R.S.G .B .• it would have justified all th e e
fo rt th at went into it.

At 1500 G MT o n July 20 . John Graha r
G3T R. President of the Rad io Society ,
Great Britain. closed the station. as he hi
opened it o n J uly 8. Fo r two hours hefo~
hand we had heen warning tha t G B2 LO rn u
close down o n sked . It was a time of day wh '
Stateside was comi ng in fast and there wa:
last m inute pile-up that vied with the D
J\liller farragos. American sta tions c1awi
each other o ut of th e way. pushing up th
antennas. pushi ng up their power. in a fra nt
frenzied elTort to get a QSO with this un iq
statio n whi le there was time. But John
rut hless.
"Sorry. gentlemen." he apologized , as
closed with the last QSO. K8CFU . "hut th:
. '"It.

Otherwise. we'd have been th ere stil l.

2 2 0 01 [from page 48)

10. Usi ng two nuts as spacers (appr
matel y 1/8 inch) he tween th e mounting I
of the dri ve and th e rear of th e front pa
slip a 314 inch X 4-40 screw th rough
two horizontal holes in the fron t panel,
secure loosel y. Cut ofT the excess scr
length.

II . From the fro nt of the panel . slip
second ball drive o nto th e sha ft and , us
two 91 16 inch spacers wi th I inch X 4
sc rews and washers through the lugs. sec
th e second ball mount through to the
ve rtica l holes on the panel.

12. T ighten the four screws of th e v,
maki ng sure th e d ial is parallel to the f
panel.

13. Tighten the inside ball d rive. shi f
it around as necessary for free operatio

14. T ighten the outside hall d rive firs
the shaft. then the holding screws while
justing for free opera tion.

15. Insta ll th e kn ohs.
Several things arc now apparent. You

have a dual speed vern ier operating a t a
ratio for fast transverse and a 36: I rat io
fine tuning. There is no longer any
quency skipping. d ial sticking. and o n r
roads. no "woubula tion" of the signals.
yo u a rc set fo r o peration with your
drive.

Se e page 110 for New Reader Se

See your favorite dealer or
order d irect (add 25¢ for
ma iling in U. S., Possessio ns
& Canada. Elsewhere add
SOC ).

• Radio AmateulS ' Prefixes
by Countr ies!

• A.R.R.L. Phonet ic Alphabet!
• Where To Buy!
• Gteat Circle Bear inls!
• International Postal

Information!
• Plus much' more!

GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in the U.S. edition

$6.95
Over 135,000 QTHs

in the DX edition
$4.95

RADIOAMATEUR 116 k
c:a 00 INC
Dept. C, 4844 W. FullertonAve.

Chica~o, III. 60639
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• QSL Managers Around th e
World!

• Census 01 Radio Amateurs
throughout the world !

• Radio Amateurs' License
Class!

• World Prefix Map!
• International Rad io

Amateur Pretiaes

These valuab le EXTRA feat ures
included in both edi tions!

In AMATEUR DIVISION

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



NOW. • • YOUR BEST SOURCE FOR DRAKE

DRAKE MN-4
Matching Network

$90.00

DRAKE MN·2000
Mat ching Network

$160.00

A Drake MN-4 or MN-2000 matching network is a worthwhile addition to an y amat~ur
station where peak performance is desired. Basically identical. except for power handhng
capabili ties, the MN·4 and MN·2000 enables feed line S.W.R.'s o f 5 :1 to b e matched to the
transmitter . If input impedance is purely res ist ive, even higher S.W.R."s can be handled.

$430.00

NOW IN STOCK
THE NEW

TR.6 TRANSCEIVER

$599.95

The R·4B Receiver is 3 to p qualit y all -band
s.s.b. receiver provid ing t he ult imat e in versa­
(ilil y . Wi th accessory crysta ls. the f{·4B covers
160 m., MARS fr equencies. c a. WW V, etc ., or
up t o S me con t i nuous coverage f or use with
VH F converters. Fea t ures passband tuning,
no ise b lanker tha t works o n a.m., C. W. , and
s.s.b. , notch filter . cr ysta l lattice 1st i.f. filler
for low cross- mod ula tion. Gear driven dial o n
solid sta te p.t .o .

DRA K E R-4B
Receiver

5430.00

DRAKE W-4
Directional
RF Wattmeter

549.50

DRAKE T·4XB
Transmitter

The T·4XB is an a ll-ba nd , a ll mo d e tr ansmitter
providing 200 wall s p.e.p. input o n s.s.b. or
a.m, and a conserva tive 200 wat ts o n c.w.
Trunsce ive ca pab ilit y is provided for, when used
in conju nc tio n wit h t he Drake R·4 series reo
ceivers. Solid sta te lin ear permeability tu ned
v.F.o . produces be t ter than 100 cycle stability.
and I kc ca libra tion . 160 meter o pera tion with
accessor y crys ta l. VO X o r PTT. Sid eba nd sup­
pression be tter than 60 d b.

The new Drake W-4 direc tional, t hrough line,
R F wattmeter represents a significan t advance
in wattmeter d esign. Through th e use o f prin ted
cir~\ ' Its, toro ids and o ther t echniq ues. perform­
ance is atta ined which u p t o n ow was ava ilable
o nly in units selling for more than twice the
price. The W·4·s accuracy meets o r exceeds that
of these units.
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Ham Shop
Adve rtis ing Ra te s : Non-comme rcia l a ds I O¢ per
word including abbreviations and addresses. Com­
mercial and o rga n iza tion ads , 3 5¢ per word. Min i·
mum Charg e $2.00. No ad will be printed unless
accompanied by full remit t ance. Clos ing Dat e:
The 10th da y in the second month preceding d ate
of publication.

Subscribers to CQ are e ntitled to one fre e
3·line ad per mon t h . Ad copy m ust be accompan­
ied by mailing label from subscr iptio n copy of CQ.

Because t he advertisers and equipment con­
tained in Ham Shop have not been investig ated.
the publishers o f CQ cannot v ouch for t he m er­
ch andise listed therein.

Direct All Correspondence & Copy to: CQ Ham
Shop, 14 Va nde rve n l e r Ave .. Port Wa s h ing to n ,
L I.• N.Y. 11050.

f OR SA LE: H eath 58·301 Rec eiver, With 3 f i lters,
$2 50,00. K2 EEK, CQ M ag a z in e. 14 Va nd e rvente r Ave.,
Port Washington, L.t ., N .Y ., 11 0 50.

WAN TED: Heath 6 10 osci lloscope a t rea son ab le p r ic e .
Kirby Kautz. 11 Berkshire Court. Huntington Station,
New York 11746.

TRADE: 250 watt amp., modlpwr suppl y . 81 3 /811' s l
3828·s /81 6's . Built t o plug into Ranger. Swap for
receiver o f equal v alue . Write : W . E. Thurston, 2 16
Cottage Rd ., Sou t h Portland. Maine 04 106.

FOR SA LE: John son signa l sent ry , l ike new, unused ­
$ 10 or $1 0 .50 PPO. T ra d e for v tb roptex key . Bil l M oss ,
WA8AXF. 715 H a rvey St ., Pet oskey , Mic h . 49770 .

FOR SALE: H am m a rlu nd H Q-170 A, clock, s w itch ing
fo r 2 m c on v . & 6 m pre-amp. Min t c on d it io n . Orig .
ca rton - $ 250. H a ro ld O. M o h r, K8ZHZ. 56 70 Ta y lor
Rd ., Gaha nna, Ohio 430 20 .

f O R SALE: Telet ype Model 19-$1 00: Hallicrafte rs
S-108 rcvr - $75; Lafayette 2m converter - $1 5.
WA 2HWJ. 7 Elmtree Lane, Huntington Sta ., Ne w
York 11746.

FO R SA LE: Swan 2 50 and 117 lCC perfect c o nd i t ion
- $29 0 . Or t rade for good comm . rec . J . Wi lso n , 173 3
foster Rd .• Las Cruc es . New Mext cc 88001.

WAN TED: B r and es Navy.type headphones w i t h swivel
ball joi n t headband. Al so is t here an SP-600 IF
around for sale? W 6QV. 1091 2 Sherm an Grove . Sun­
l and, Ca l i f . 9 10 40.

f OR SA LE: Ea rly HRO w ith coi ls. po wer supply and
m anua l. Good working condition . A lso HRO-60 " A"
and " E" coi ls . Best o ffer o n any or a ll . W ill ship.
must s e l l. Ron a ld Keule r. 33 1 Saratoga St .• Chilton .
W is c . 530 14.

f OR SA L E: National SilCty 4 b and rec e ive r. B roa dcast
and 1.6 t o 3 1.0 m c -$40 . B . F. Ryan , 43 50 Kra ft Ave .•
Studio Cit y. Cal if . 91 604.

-- --
f OR SA LE: Complete ham s t a t ion consisting o f H eath
M ar auder ( H X-10) and H am m a rlun d H Q-1 70 plu s
speaker and 80/40 meter H y -Gain d i pole - n ever u s ed .
Pr ic e $400. Write Ronn ie Benfield. 107 Grenburnie
D r .• N e w Bern . North Ca rolina .

FO R SA LE: $BE-34 with m ike. SW R brid g e $ 30 0 o r
make o ffe r. 7 5. 40. 20 meter Hustle r a ntennas- $25 .
Knight v .t .v.m . (K G-625) - $30. Mechanical f ilte rs.
F4 5 5-FA21 or F4 5 5-Y21 -$20. Dean Gearhart. 48 East
Jefferson. Naperville. Illinois 60540 .

FOR SA LE: Taesu fT·I00 all band t ran sistorized
s .s .b.ya.m. zc.w. t r an sc e iv e r. mind co nc x w /mike.
Hustler m obile an tenna w / all except 15M resonator.
W i ll ship. $320 takes all . Franklin. 38 Raffaele.
Kincheloe AFB, M ic h . 49788.

HOS$ TRAD ER Ed says if you don't buy your han
gea r f rom him. you m ig ht pay t oo much . Write a
telephone the " Hoss" for excetten t c as h quotes a ni
tra d es anyw here in the U.S.A. New equipment, d is
con ti nued item s: Swan 500 - $379: Gala xy 5 M ark II
$ 309 ; H y-Ga in TH6-DX beam-$109; RA-A rece iver ­
$ 309 . N ew Rohn 50 ft . foldover towe r, PPD -$1g e
N ew M osley TA·3 3 b eam and Dem o H a m -M rotor ­
$179 . U sed eq uipment : Drake 2A 's- $ 129; SX· 1 11
HT-44 & supply - $4 59 ; TR·4-$409 : T4-XB -$349 ; R4·1
- $ 3 19; Swan 5OOC-$40 9 : KWM·2-$649 ; H am ·M rc
t o r -$8g .50 : $ B-34-$299; Eico 7 53 & 7 51 s upply­
$1 59 : Swan 350- $259; SX-I01- $ 129. Ed M oo r'
W ho lesa le Rad io Co .• Box 50 6 , D eWitt . A rk an s a
72042 , Pho ne (SOl) 946-2820,_ --, -.!i1

FOR SA LE: Rec eive r band changing ro tary SWitch
25¢ PPD. Free ca talogue available. Bob-Fran k Ele
tron ic s. P.O. BOJll 1327. Harr isburg. Pa . 1710 5.
"f OR- SAL E: Johnson Vikin g KW match bOll -$ IO~

Excellen t condi t io n . WA4YDT. 2523 Wood f in . Chaj

t an oo g a . Tenn . 374 1~5~. ---------------

FOR SA LE: SB·34 SBE 4 ban d t ra nsc eive r. brand ne~

-c t a ct o ry s ea led bOlC - $325. N o t ra d e . Jo h n Wesl
P.O . B olC 176. Grandview, Mis souri 64030. _ _ ~

WANTED-QSrs - La st four issues needed t o c o
p lete 191 6-FEB. MAY, JUN E. JULY. A n y reasonabl
price paid . K2EEK. CQ M ag azin e. 14 Van d e rvent
Ave .. Port Wa sh i ngton . L. I., N e w Yo rk 11050 .- ~

W R L's u sed gear has t rl at-guarantee-t e -m s ! Gons
G 28- $99 .9 5: H eath 5 B300 - $299.9 5; HW2 2-$89 .9
HW.I 0 -$1 29 .9 5: H a tncratters SR34 AC- $ 149.95: 5
146-$1 89 .9 5: Globe VHF62-$79 .9 5 : Swan 40 0 / 420
$29 9 ,9 5: 400 /40 6-$239 .9 5: Galasy 300- $ 139 .9 5: V
$ 229 .9 5: Vmk 2-$279 .9 5: Hundred s more- Free "btu
b ook" l ist. WRL, BOll 9 19 , Council Bluffs , Io w a 5 150
WAN TED: Ea rly Atwater Kent and RCA radio & p a rt
Fo rm er emp loyee, n ow c o llecto r. (Crys ta l & bette
sets on ty.) Frank Att ee. 9 2-3 1s t Ave .• St . Petersbu
Beach , Florid a 33706.

FO R SALE: SBE-34 with m ike. s w r bridge-$300
m ake o ffe r. 7 5. 40, 20 met e r Hustler an ten n ils - $ 2
Knight v t vm ( KG·6 25) - $ 30 . Mech a nic a l filt ers , F4 5
Fa 21 o r F45 5-Y21 -$20 . Dean Ge arhart , 48 East Je
e rson . N apervill e , Il l. 60540.

D EC AOE COUNTER KITS $1 3 .9 5. p-ottess to n at qu
Iity rea dou t. Free in formation . D ispla y Elect ron ic
B ox 10 4 4. litt leton . Colo . 80120. ;~

liN EAR-BUILDER S: 10 0 MFO @ 3000 VDC cond e
sors - $30 each . Bas il J . Wea ve r. 18 31 -0 Ave . M . L u
boc k . Texas .
3 PLASTIC- tiOU::iER S will f r am e an d protec t 60 c a rd
$ 1.00 o r 10 holders-$3. Prep a id and g ua ra n t ee
Patent 3309805. 're o abc o. BOlC 19 8Q. Gallatin . Te
nessee 370 6 6 . __ _ ~_ _
RTTY GEAR fo r sa le . lis t issued m on thl y . 88 o r
M hy toroids. unca sec . five for $ 2 .00 p ostpa id . [IIi
Buchanan and Aa seoc tet es , tn c ., 10 67 Mand ana Blv
Oakland. Calif . 94610.

TEST EQU I PMENT WANTED: An y equipm ent m ade
Hewlett-Packard . 'rektrontx . General Radio. 5 todda
M ea su rem ent s . Boonton. Als o mili tary t ypes w i
URM.( ). U5M-( ). T5 ·( ). SG·( ) and simil
nomencla t ures. Waveg u id e and c o a lC ia l com ponen
also needed. Please s end accura te description
wha t you have t o se ll and its co n d i t ion t o Tuck
Elec t ron ics Company, B ox 7050. Garland. Tex
75040.
SELL:N e""Y.i'"'"" NCX5-MKI-'-$400--:-00. NCA P j 5 - $75"];
N C12000 $425.00. all f or $850. Eight m o nth Facto
W ar r an t y le ft. S8-34 $ 250.00, P&H LA 50 0 M , I
Linear $75.00. P&H PSI000B Mobile P/5 $7 5.00 . W
s t e r Big "K" Mobile A ntenna $ 25 .00. all for $ 350.
A lso Panadapter, VHF Converters, T ra nsm itte rs .
tennas, m any others . W rite f o r l ist . K2MLB Fra
Gross o. P.O. BOlC 4. Wes t Orange. N .J . 07052, pho
201 ·73 1·50 64 (even ings).
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RTTY Info r m ation fo r t h e Am a teu r interested in
RTTY. F. DeMotte . 4008 S. Atl ant ic Ave., Daytona
Beach. Fla . 3201 9 .

FOR SALE: Heath H W· 16 xcvr aligned at Hea t hk it .
M in t condll .-$9 5 f irm . Hy-Getn 18-AVQ. wri te for
details . W B8B EG, 24 126 Martha Washington. Sou th­
f ie ld. M ic h . 4807 5.

WANTED: Model TCU xmfr control un it for Swan
SW·240. N . Wehrli . B OK 1102. Ft. Stockton. Tex . 79735.

SELL: Sensi tive Rp.search 0 - I S Ua . DC Standard.
es c . $4S.00. Sensitive Researc h 0·3 Ma . DC St and ard ,
esc. $25.00 . Others s i m i la r low priced . SASE. G.
Samkofsky. 20 1 Eastern Parkway. B rooklyn. N .Y.
11238.

FOR SALE: H RO coils . new. un used fo r 14·30 m c only.
M ade or igi na lly fo r t he grandfather HRQ but w ill fit
any model HRO. Wi ll supply refe rence materia l on
modifying fo r 6 and 15 meters . $6.00 each postpa id .
J . Shank . 2 1 Terrace lane. Eizabeth town, Pa . 17022 .

COLLEG E Expense. complete stat ion for sale . HT·37.
4·1000 homebrew linear. T R·44. rela ys. coa x. m ikes,
beam. very cheap . L. Kirschemann. P.O. BOll 633.
Regen t . No. Oak. ~8650.

105•coMa rch, 1969 •

" DON A ND BOB" d iscount sale. New Gataxy GT-500.
AC su pp ly. 465.00: Galaxy R·530 625.50; Ha mmarlund
HQ-2 15 4 75.00: W·Sl tower. prepaid frei ght . TH60XX.
HAM-M 589.9 5: Sony 250 A station recorder 109.50:
W r ite fo r d iscount q uotes o n new gear. New g u a -a n­
t eed surp l us: Jen n ings Vacuum UCS· 5001 0 KV 30.00;
Telex H M Y2000 st et hoscope head set 3.95; 6VI0A
transformer 3.95: 12VI 0A 4.9 5; GE 3 828 4 .9 5; HEP·
170 Epo xy diode, 2.5A. 1000PIV 39t; Sangamo 4MFD.
4000V. 7.50: ANB Milita ry 6000H M Head set wi t h
cord , band. plug 8.9 5; We carry m an y new non­
c urrent p roducti on tubes. Write fo r l ist on your needs.
Co ll ins repai r station p lus o the r l ines. Don KSAA D.
Bob WA5UUK, M adison Elect ron ics . 1508 M c Ki nney.
Houston , Te xas 77002 71 3-CA 4·2668

SELL: PS-1 50 -120 H all ic ra ft e rs suppl y. $SO.OO. or
swap 4· 1000 and suppl y fo r HI power m atchb o x.
D.J . A nd er son , 781 6 Schu ltz Rd ., Clinton. Md . 20 73 5.

SELL: LM 13 freq . meter, 110 vac p I s , self ca l i b .
b ook and manual . $50 .00 . W . Steucenmater. 1229
Chanteloup Dr.. Hendersonvi lle. N .C. 28 739.
-FOR SA LE: 52.525 M-H Z- FM rig . GE rcvr., Kmtr.• m ic .•
cables spkr ., con t ro l head. etc . 117vac . L. A . Gerig.
R.R. 1. Morgan Rd.• Monroev ille. Ind. 4 6773.

SELL t rade a quantity o f Jerrold wired TV access­
ories fo r ham gear. List on req u est . E. A Hubb e l,
6633 East Pa lo Verd e l an e, Scottsdale. A r iz . 85251.

FOR SALE: Ap ache xmtr and Se l0 sse generator
with ma nuals $100. Need space. L. R. Palmer.l04 10

E. 39th Terr., K . C. M...o~.-;.6-:4=1i:3:.3,:. ;:;::-;':0-;;"'''''-;;-;;;;=
WANT ED: Gonset GSe-:2 2 m tr xcvr w ith AC supply.
W rite Tom W eiss . 263 1 Wood wa rd Rd ., Cuyahoga
Falls. Ohio 44221 .

HOSS T RADER ED MOORY says i f you don't buy your
Ham gear from him. you might pay t oo much. Shop
around for your best price and t hen call t h e " HOSS"
before you buy! Cl ose outs on new equipment: New
Galaxy 5 M k Ill. $309 .00 : Early M odel Swan SooC.
$409 .00: S8·34, $329.00: R4·A Rece iv er, $31 9 .00 : New
Swan 4 10C VFO and 22 B V FO adapte r. Reg. ($ 14 7.00)
cash p rice $9 8.00 : H y-Ga in TH 6-D X Beam. $99 .00 .
New Ro hn 50 ft . heavy d u ty fo ldover t ower prepa id.
$1 94 .00: New Mos ley TA·33 Beam and Dem o Ham -M
Rotor. $1 79 .00: U SED EQ U IPMEN T: HQ·170, $1 59 .00;
H alli crafters SX·1l 7. HT·44, & supp ly, $439 .00: Mint
TR-4. $41 9 .00 : T4·XB. $349 .00; R4· B. $309.00: Swa n
350. $279.00; Ha m ·M Roto r. $79 .00 : EO M OORY
WHOLESAL E RAD IO CO.• Box 506. DeWi tt, A r k an sas
72042. Ph on e (50 l) 946-2820.

WAN TED: Late model Ai rst ream trailer for u se as
porta b le KW ham st a t ion . W7BIF. 10 7 Wyom in g St .•
Boulder City. Nev. 89005.

L' s BROWNIE W3CJ I·3 11 1 lehigh Alle nt own , Pa .
103 . Sam ple s lO~ with cat a log 25.: .

C Antenna Tuners 2·30 MCS. 1 KW plus. For long
re o r parallel feeders . $ 25.0 0 FOB. 40 " infra-red
aters 4 5 % off list . send for brochure. RF CUS·
M S. 253 Bellma n, Wa rw ic k , R.1. 02889.

LL: H a tl ic rafte r 200 0 PEP HT33A Li near modi f ied
r f actory sp ecs . t o H T33B , in ex cellent condi t ion,

rSO.OO. G. S . Bean, 613 Asbu ry Roa d. Cinc innati,
hie 4 5230

IO~R""T7H~E~R"'"N""C"--a~, ;7fo-,-n~;-a-;H-:-a-m-s-:-;B~e-s-t~.~d-e-a7's--n-e-w--a-n-:d
ondi t ion ed equipment. Write or stop for fr ee est t­
teo The Wire less Shop, 130 5 Tennessee. Vallejo.

lif.94590.

~L's by RUTGERS VARI ·TYPING SERVICE. Thom as
"' Milfo rd , N .J . 0 884 8 . Fr ee samples.

PR S ALE: R-IOOA mint w /spkr. S mete r, xtal calib-
5. T·150 ltmt r- $40. VF·l vlo w /hb supply- StO.
vent u rer 50 w cw-$ 15. W . R. Wo rtm an, W 5QN Y,
x 305, l os Alam os, N .M . 87544.

R SALE: EICO 753 w / ss vtc. 752 mobile supply .
st te r antenna with 80 a nd 20 m resonato r . $1 50 .

A8CKT, John Wagner, 662 W. Lincoln St .. Ce re. Mi.
723.

!ANTED: Millen g rid d ip m eter. M ust b e i n perfect
ndition and reasonable . Ru ssell F. Hardy. 4 5 West
ac h Orchard Rd ., Ray t on . Ohio 4 541 9 .

~·GA I N T RAPS, u nused. b lue p last ic 2 p a i r 15 mtrs ;
p air 10 m trs . $6.50 /pair p p . All 5 pair- $2 5.

A4 N ED, Bo x 468, Gatnesvtne. Ga. 30501.

S E FOR LIST o f junque. Want mech f i lt e rs '0'
A4. Jack Short . W4UHA, Oxford , Ala . 3620 1.

A N UA L WANT ED fo r BC·348-M receiver. A lso CQ
ue for Jun e 19 54 . W . F. Montgom e ry. KZ5FN . Box
• Gat u n . Cana l Zone.

AN T ED: Inst ructi on book o r schematic for Graetz
rie 171 / 7 receiver and OS 8 / U osc i l loscope. C. R.

oe. 6790 Bollinger Rd .• San Jose. Ca lif. 95 129.

R SALE: KWM·l ace. 350 -1 mt, 516E· l de supply.
atch spkr l p at c h conso le. Offer? Have Dr ake MN·4
nf MN·2000 . K6S0E. 6 10 Inwood Dr ., Campbell.
. 95008.

OR SALE: 7 5A4 serial 4209 speaker wi th ligh t e xce l-
nt-$325. Collins wattmete r 302C· l-$3S. Coll ins
9A·2 patch -SI S. Te let ype model 15 convert e r CV·
/ U RR- $7S. T_ E. Con ley. 28 Bay ber ry Circle W .

verpool , N .Y. 130 88.

A NT ED : SX 28 Hall icrafte rs recei ver. Some work
eded. Pri ce a nd cond ition f irst letter. WOFDS. 607
uth 4th s r ., Princeton , Minnesota.

R SA LE: DX·I00B transmitter. Good ccndx. p ick-u p
lly. $65. W4KAU . 6 17 Windsor Rd .• Sava nnah, Ga .
40 6.

:JR SALE: RCA TM-21 color m onitor, video D A's, two
·1 0 cameras. assorted TV elect ro n ics . W ant cash
good SSB transceiv er. H . L Ha rr i ng t o n , 908 W.

ea u er Ave., State College. Pa. 1680 1.

R SA LE: Vik ing" wi t h VF·l vfo-$8S. HQ·1 29 X-
5. BC·221AE-$4 S. 1500 V @ 500 ma CCS pw'
ppl y parts-$2S. 6 foot (19 i nc h p an e ls ) steel
b i net -$20 . SCR·S22 con verted-$20. Sorry no ship-
ng. John W. Wingfie ld, 5323 Cobb Or.• Dayt on. Ohio
'43 1.

P R SALE: Frequenc y meter BC·22 1·M . Perfect condx .
ith ca l ib . c h art and t ec h manual TM 11·300. In
eta ! c ase. $7S . A. M. Fox, Box 89 5. Greeley, Colo.
63 1.

AN T ED: Old radio t ubes all kinds made prior t o
23. Al so UV203. UV22 5. UV274. R. W . Schenc ort.
o Monroe Ave., River Forest. III. 60305.

OR SALE: DB 23 p resetector. like new ccnd x. Best
fer. plus shipping. Melvin L. Duke, W4MBE, 25 10
wd Lane. Richm ond, Va . 23235.
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WANTED- 32 S I or S3-75 S3 B o r tra nsceiv er-Wanted
Drive MN2000 . Will t rad e KWM 2 or buy for cash if
reasona ble. WALXX, F. E. Cob le. 2 51 Co llier Avenue,
Nashville, Tenn. 372 11.

FOR SALE- T ri-Ex T588 88' t ower, $1 50 . Abt 90' 52
Ohm alum coax $30 .00 . Delivery wi t h i n 100 m iles.
WA7GHQ/7. Paul J . Etcheber ry, J r ., 2104 N.E. 4 5t h
Street, Seattle, Was hington 89502 .

FOR SALE-SX 96 exce llent . $80 .00 HX20 excellent
$110.00. S830 1 w it h CW filt er $260 .00 . W80WJ ,
W8DWJ. E. C. Casey, 500 Norway Avenue, Cincinnati ,
Ohio 4 5229 .

WANTED- l K.W. RF Am plifier and 1 K.W. 2000V.
power s upp ly or pa rt s. W21 SL-41 A llen Po rt erfie ld
P. E., 41 W innebago Road, Yon ke rs, New Yo rk (9 14)
SP 9-6 14 5 _

TRADE: DXI OO for HW·1 6 FOB, w ri te Robert L St urgis
W8 4 8 YJ, 3 10 Noel Roa d . Ora nge Park, Fla ., 32073 .

QSL's- 8 ROWN IE-W3CJ 1-3111 Le high-A llent own, Pa.
181 03. Ri chard E. Brown, W3CJ I.

COLLINS 5 1 J·4 Overha uled. New f i lt ers in Nov. 68 .
Exce llent co nd it ion. Trade for SS B t ra nsceive r o r
$400 .00 . C. A. Bowers. EP2C8. Box 2000. USDAO.
US Embassy, APO New Yo rk 09205.

GONSET 50 - Six m et er t ra nsce iver exceuent cond i­
t io n. $1 30 .00 . A lso TA·40KR convers ion kit . Adds 40
meters to a ny Mosley be am. w it h hard ware, $30.00 .
H. G. Vandegrift WAOVMP, 43 50 Heidelberg, Afft on.
Mo . 63 223.

S B401. S B30 1. M ic rop ho ne, keyer. low pass f ilt er.
dumm y lo ad for $3 50 . Excellen t co nd it io n. Steve
Scott. Box 720 1. U SAF Academ y. Colorado.

QSL Sam p les 10 ¢. Ken Ha nsen. WA9H GE. 3628 W.
80th Avenue. M er r illvi ll e. Indiana 464 10.

B ECKMAN Elec t ro nic f requency count ers . 6023: t r an­
sisto r ized. operates t o 2 M HZ $19 5.00 . Hig her f re­
q uency unit s ava ilab le. Parts: Iva n L Sundst ro m . 131
Allen Av enue, Sp ringf ie ld. Ore. 97477.

MOTOROLA FM TRU-A IV(AF)ID- 2 way mobi le radios.
152-174 Mc. FM. Pai r for $2 5.00; PE·I 03 dynamoto r
$7.50 . Good used A-12 5A $1 0 .00 . 2 new Eimac
4 XI05A's $ 12.50 ea c h. Art Cran e WOUGU. 12865 8 ell
Road, 8urt , M ic h. 4841 7.

AVAILAB LE NOW: Ma inline TT / L·2 FSK demodulat or .
So lid st a te ST-3 and ot her TU untt s-fut ers-accesso rtes.
J. J . Electronics, Communica tio ns Speci alist . Cante r­
bury. Co nn . 0633 1.
AMATEUR'''''R~A~D~'O~C~E~R~~T~IF~I~C~A~T~E~'~D~;s-p'I''a-y~;m-p-,e-s-s~;v-e
8 % " x 11 persona ll y endorsed cert i ficate in your
shac k. Send $1.00 to Am ateu r Certificate. BOI< 224.
Miami. (Kendall Br.), Fla . 33 156.

SEL L: 3 EL full s iz e 20 mt r be am $35.00 ; 10 sets QST
19 51 t o 1960 $25.00 . M . A . George. W1 B KG. 3 5 Ridge­
wa y Avenue. Pitts f ie ld, Mass. 01 201.

H eath receiver wit h c rysta l ca lib ra to r- 80- 10 m eters.
Good condit ion $80 .00 . Al so 25 watt Rig. 80-1 0, Good
condit ion $2 5.00 plus XTALS. After 5:00. Jay Fr ied­
man, WA2EXE, 484 Elmont. New Yo rk 11003.
Te letype m odel 28 R·T set . $1 2 5.00 . Heut c rert ers
SX· 10 8 receiver. $70 .00. Mod el 19. $100 .00 . WA2 HWJ,
J . Ha rt. 7 El m t ree La ne. Huntingto n Sta t ion, New
Yo rk 1174 6.

FOR SALE: Apache TX-1. Excellent co nd i t ion $1 25.00 .
Al so Ercc 753 New neatly wi red & operat ing $1 50 .00 .
Both FOB th is QTH . K2ABH Lt . Co l. H . M . Ru ssell, 83
Ri chm ond Avenue. Deal. New Jersey 07723 .
Po werstat v 0-135 Vac at v4 5 Am ps, 60 Cyc les . 75 Ibs.
$75.00 . R. D. M ace, W6RW, 8600 Skyline Dr ive . Los
An geles. Ca l. 90046.

FOR SALE- M arauder HX·1O m ade by Heath em­
ployee. Perfect c ra f tsm enship $22 5_00. HW·29A. Stxer
p lus t w o c r ys t a ls $35.00 . WA90 NZ, La r ry Dunville.
1820 5 Denslow. So ut h Bend. Ind . 4 661 4.

WANT ED- Ant iq ue rad io Xm itting and re ce iving t ut»
m ade prior t o 19 20. SM La Dage, W2EZM , 43 1 Oa
land Avenue, Maple Shade, New Jersey 080 52.

WANTED: Two m eter skeds: AM, CW, o r SS B. WA9 Q2
AI Wa rd , 402 Red Wing La ne, Barrington. III. 6001

Md . H am s: The CVTN now meets Mo nday, T hu rsda
and Saturd ay. 12 5.62 MHz at 10 PM. W. Page Py n
WA3EOP. 7 17 Oa k Hil l Aven ue, Hagerst ow n, M
2 1740_

FOR SALE: C. E. 20A exciter $75.00 t ube test­
$1 5.00 . 4 701 A tetrode tubes w ith fil. xfm r $20 .0
B. E. Fo rt ne r, W9 FYM, 1538 S. Post Road. Ind ian
polis, Ind . 46239 . I

WANTED: Dam aged o r non w o rki ng 75SL receive r j.
be used for parts. Mi ke Lud k iew icz, WI DGJ, 1 ,
Ri chm ond Road, Ludlow, M ass. 0 1056. !

WANT ED: Burnell & Co. Model S·15000 To ro id S~
f i lter. Sta te price. J. A. Fredricks. K7GGJ . 3 14 SOUl
13t h Avenue, Yakim a. Wash ingt on 98902.

WANT ED : Rot ato r, TR44 o r Ham -M Sta te cond it i
& p rice. W. G. N ic k less. W8 HXZ, RTE 2- Bo l< 48
Low ell , M ic h. 4933 1.

Eico 723 Xmtr / Xta ls. m int cond x. $35.00 t ra d e? Wa
- RX preamp (O B·23) keye r padd le. Ba r ry Gros
W82 RNL. 36 Gerhard Road. Plai nvi ew. N .Y.

PCT200 Panadapter, 3 B PL; 4·new 8236's; 5 n
7360's. Want Noretco Ca r ryco rder. Chest er Be ns
W91 FB, 73 2 Sout h 14t h, Ric hm o nd, India na. 4 737

FOR SALE: Col li ns 75S1 l ike new w /cw fil te r . $329 .
cash p lus s hip ping. M. D. Ferg uson , W5PM C. 92
Roanoke D rive. £1 Paso Texas. 79924 .

FOR SALE: Eico 720 T ransmitter $3 5.00 . Eico 7
m odu lator $30 .00, Ha ll ic ra ft ers SX-99 $ 50 .00 (as i
Heat h Tower $4 5.00, Vang ua rd 2 meter convert
$1 5.00 Relay $1 0 .00 , 10 xTa ls $1 2.00 . R. Ha jda
WA3J DT. 4 Hom er Street . Greenvil le, Pa. 161 2 5.

FOR SALE: 1920-19 22 QST's, Old 1920 Radio se
Send SASE fo r li st & prices. W4WSF. John C. Kanoc
224 Parkway, Wi nc hest er. Va. 2260 1.
S["LL: Po rt ab lest at ion AR~C~P~O;:CR~~T:'f;-o:'rt~y-'o--'n~1 y--'--',--;t~1 --=-c ~
t rolled see Jun 68 CQ p . 6 1 $30 .00 . 1.7 to 3 me A
5 receiver w it h pwr sup $20 .00. tu be 4-65 $8 .
Eddystone :ta93 d ial $ 16.00 wri te W6BLZ- E.
M a r r iner. 528 Co li ma Street. La Jo lla, Cal if . 9 20

WANTED: M otorola Se nsicon G or U nt-ct-en net
receiver fo r loband . For sale o r swap Col l ins KW~
m ob ile power supp ly, MP·2 $75.00 . Sc h um ac h
12030 Wash ington Blvd., Los Ang eles, Ca li f.

FOR SALE: Heath Marauder HX·I 0 . Excellen t con
with extra set o f new f inal s $200 .00 . OB23 Presetec
$20 .00. Les G. Arndt, W9ALP, 4 522 So. Kedvale
enue, Chicago, III. 60632.

SALE: Drake R·4 & matching spea ker w it h m an u
Excellent cond it io n. $265.00 cert i f ied chec k o r m on
order . Will sh ip collect. R. M . Sm it h. K4KAK·WBGI
9 16 West Cherry, Lo mpoc , Ca . 93436. W6FWR.

M in t KWM·2 w it h 5 16F-2 A SUPp _. $69 5.00. 755-1 w
3 128-3. ::3 10 Package $9 25.00 . Wa 5J XC, Wm .
Bea rd , 573 5 Wi llow bend Blvd .. Ho uston , Te xas 770
SXU5 $300 .00, Ap ache $80 .00 Mohawk $140 .00.
in m int condit ion . Wi ll not ship. Ch uc k Ev ola, 142
Leno re. Det ro it , Mich . 48239
WANTED : Co llins 75 AF or newe r rec . i n perf
cond o J w a s tewtca. 229 Sa rles Lane. Pleasa ntvil
New York, 10 570

WANTED: Sked w it h a KH6 or other Ocea nia sta t i
and an Asia o r Ja . for WAC. Kent Mc Corkl
WN 4J YB- 27 15 Li l ac Drive . Gree nsboro. N .C. 274
FOR SALE: Boo m -tess -q uad - 10 · 15 ·20 m eters,
met al elect ri call y sep arated sp read ers . Bui l t t o fa
t he rugged weather and high wi nds Never has be
put up . Brand new, fi rst com e, fi rst serve fo r $ 50 .
F.O.B . K4UCK Farmer Stati on. Ashboro. N .C. 272
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AN T ED - Ham · M rotor co nt ro l. Bruce Grum strup.
AQVBM, 1724 So. Bluff, Clinton. Io wa 52 732.

OR SA LE: Het ttc ra tte rs gen coverage SX·122. xte t
a t. spea ker. mint cond ition-$225. K4JK, 2804 Bread­
Iew D r.• Huntsvi l le, Ala . 358 10.

107•coMarch, 1969 •

SELL - 3 s peed 12" tu rnt a b le. Garrard TPA·I 0 arm.
b ase. like new. $2 5.00 BSR rec , chgr .. base, " 45"
spindle, stereo ca rt .• $1 5.00. V. R. Hei n , 41 8 Gregory.
Rock fo rd . III . 6 1108.

WAN T- A lig n m en t t oo l f o r older RCA shielded magic
brain turners. identified by Riders M anual as RCA
:: 12636. Dic k Shuff. Plev n a. Kansas .

CAN A DIANS: Complete amateur equipment service
by licensed radio t ech n ician and amateur. VE 6TW.
Bob fransen. Box 197. Sherwood Park, Al bert a , Can.

SELL: Collins 755-1 Rcv r $265.00 . 32S-2 Exctr-xmtr
$375.00 . HP·23 AC Pwr Sup $39 .00 . Low Hr5, One
owner. M int. Wan t ed : 3 12B·5 W4L PL. C.B. Pres le r. J r .
11 5 Hearthstone Drive, Fayetteville. N .C. 28304 .
RCA Employees SSB NET meets M on d ay Nights 8:30
P.M. EST. o n 3885 ± 2 KCS. W2Kf Kne Miller. 309
Cherry Hi ll Blvd ., Cherry H i ll , N .J .-
f OR SA LE: H .Q. 170Ac RCVR factory p ress , spotl ess,
gua ran tee, SRY no Sh ip . Wi ll SAC fo r $225.00 Phone
MI 1·2559. WA2HQD Fred Co le l la . 10 5· 18 13 1 St reet,
Rich m on d Hill, New York 1141 9 .

ANTIQU E RADIOLA 17. serviceable con d x wan ted.
Sta te price and con d i t io n . Sell - Heath OP· l profes­
siona l scope. W2 O F 0 R. Men delson. 27 Somerset
PI. . Mu rr ay Hi ll . New Jersey 07971.
FO R- SALE: InstructographllO t ap es. $25.00 . Heath
VFl·VFO. New. $1 2 .00 . Pair 8 13·s. $20 .00. You p ay
shipping. KQTQM . BII Congdon, Crane Lak e. M i nn .
55725.

SWAP - Ken ned y model 28 1 amateur receiver and
am pl i fier, for Grebe or Fede ral receive r . Th om as.
Tu rner, 30 1 Ka lam azoo, Michi gan 49007.

FOR SALE: Grid Di p Meter. EICO model 700. 0 .4-250
MHz. works perfect, $ 18 .00 . WA3 BH Y A . H . a ou. 340
Sou t h 24t h Street , Qu in c y. Illinois 62301.

BC 348-Q Tun in g Condenser n eeded . K8VBL. Thomas
M. 'r r uner. 30 1 Sabin. Ka lamazoo, Mich . 4900 7.

75A4 ::4794 W it h 3. 1 and 1.5KC filters. perfec t con­
dition , $400.00 firm. W9SRA Thos. Lesage. 7960 So.
116t h Street, Fra nk l i n . W i5C. 53 132.

WANT ED : Gonset G· 15 1·A r .M . Communitator. in
good repairable condition . W . J . David K6KZT, 4434
Josie Avenue, Lakewood, California. 90 71 3.

DRAKE 2- B rece iver. vern ie r knob and Drake sp eak er
f o r $ 164 . Aeronautic a l Center Amateur Rad io Cl ub ,
Postal Sta t ion 18, Okla homa City, Okla . 73 169 .

WAN TED: QST befo re 19 30. Sell-QST. 73 or CQ. E.
Guimares, Jr.• 17 West End Ave.• M idd leb oro . Mass.
02346.

FOR SA LE: Cent ra l Electronics 100 v tra nsmitter .
Aut om atic tun in g -$299 . B ill Ha nberry , 1340 Moun·
t a i n Vie w Ave.• South Pasaden a. Calif. 9 1030.

WANTED: Heath HW·l00 or s im i l iar . Robert Hartman.
200 North East St .• M cConnell . III. 6 1050.

FOR SA LE: EICO 720 cw xm t r, 40 & 15 m ants. key.
13 xtets. VFO ada pter. B&W 550A coax s w itch
mounted-$45. f o r all. WN 5TVM . 695 Todd Ave.•
Beaumont. Te xas 7770 7.

GEN ERAL RADIO heterdyne oscillator and other GR
it em s . W rite for list and prices. Car l C. D rumener.
W 5JJ, 5824. N . W . 58th St ., Ok lahoma City. Okla.
731 22 .

SALE: HW-1 6. $1.00 plus s hipp ing; 300 WTXMTR.
v r o . XC U R. $11 8.00. WA lISU Scot t D. Row ley, P.O.
Bo x 29 3. W ill iston Academ y. Easthamton. M ass.
0 1027 .
·wA-NTE"O"-:'T~e~c~h~n";=c=a'i--::m::-::a=n7u~a:;" f~0~,--;V"O'"X'·'3-. -'V~a",T; a~b"lr::e
master oscilla tor by technical materia l. KL7GH B. G.
Greene. 41 57 Do rot hy Dr .. A nc h o rage. A lask a 99 ~04 .

A LUMA· fOAM COAX- l o w loss for VH F. 10e: per foot
ppd . Samples 25( . WOVLD. K. W . Mo rey. 803 West
Sixth. Pi tts bu rg . Kansas 66762.

A NT ED : VHf equip ment, en tire s tation. Need t o
t art f rom scratch. W ant 2 and 6 meter «curs capable
f AM and GW. Need t o w er. rotor, beam. Entire deal
o t over $300 .00 . Single Items accepted . R. Hajdak.
A3J DT. 4 Homer Street . Greenville, Pa . 161 25.

FOR SA LE: Drake DC·3. MMK·3 and Hustle r A NT
~ith 80 t hru 15 resonators an d body m ount. Mi nt
~ond x-$1l5 com p let e or t rad e for g ud rcv r. L.
Pou lso n . Gra nada. Minn. 56039.

OR SALE: EICO 753, Elmac AF67. PMR·7, M· I070
~;'" S mete r. rel a y, p w r, p lug. good cond x. wi t h

anuats. KOHQW. T. Isaacson, Rt . 1, 883 E, Bran son.
o. 65616.

~ANTED : Comdel speech comp resso r . H . Smith.
8VVD, Bo x 4 52. Bi rmingham. M ich . 4801 2.

Iw'A N TED: Late model CRT tester a nd rejuvenetor.
~int condx and prov iding for new tube re lease charts .
rF: M . M ille r , W 50YT, 3 15 S. E. W il sh i re Ave.• Bartles-

iIIe. Okla . 7400 3.

IJ:'OR SALE: BC·453. 190- 550 kc. w lllO v power supply
l-$30 . W 3MTK. 329 Winter Qu arte r5 Dr.• Pocomoke.
IMd.. 2 1851.

t-vAN TEO: Good b uy on a beam antenna. BOiled fo r
b h ipp i ng . 40-2 meters . AI50 need HA-2 t r ans vert e r.
1K·8 U ZX, P. O. Box 2. W ash ington . W. Va. 26 18 1.

FOR SALE: SX- 122 w i t h crysta l ca libra tor. g ud condx.
,"0 scra tche5- S150. Rick Heckert , Route 23. BOll 234.
Kan sas Cit y. M o. 64 151.

FOR SA LE: Collins 75A4. 2 filters. vernier d ial, m in t
Ico nd x plus Coll ins Com p a n ion speake r. Reasonable .
W2A SI . 15 Kensington Ova l. New Rochelle , N .Y.
10 8 0 5.

ISALE- 120 W. SS B X Mitter: $1 25.00. 1 KW Lin ea r :
ti22 S.00 T ranspac-TR10A: $30.00 Stamps for list and
~~otos : W1MRR L. Kulhay. 19 Topston e, Danbu ry .
lConn. 06810.

ISAL E- Ta33JR beam . good conde. Package deal. 4
Inew 4C X25 or (400 pep out ea) t u bes in sea led pack-
[ages and 4 Johnson sockets. A '50 4 new 4E27A tubes.
~~4GHV. A . G. Bar ry, 135 N .W. Drive , Pat rick AFB,
n a. 32925.

ffRADE MAGAZIN ES- Have QST & CQ from 1930 's on.
eed QST 1/4 2. 1943. 7 /4 5 & p rio r 9 /34 . Need
a nous CQ, 73 and Ham Rad io . W 8EN. Cal Enix. 10 4
. Chicago Road. St u rgis. M i. 4909 1.

ELL- 2 Heat h CB· l units w ith g round plane and
Heliwhip antennas wi t h 1 mobile 12 vol t power supply
un it . In good condi t ion. $3 5 .00 exp ress collect .

OEJE. Jerry Miller. RF08. Bo , 364. Springfield ,
M issou r i 65804.
VIKING VALIANT- S145.00- Swa n 350 , with ca libra tor,
p eaker & A.C.. sup p ly . $ 32 5 .00. Clegg 9ger. with

V FO $9 5.00. or best offers . All a re like new. WI EA R
A. E. Jacq u es, 493 M ain St r eet , Northboro , Mass.

YHF--;--iv. FM·D X - Old estab lished c l ub w it h ne w
format. International co lum n. p ictu re page. and OX
reports every m onth. Dues $3.50, U S f un ds: samples
Oe. World w ide TVFM OX Assn. WPE9TV F. S. Dorn-

b row sk t, P.O. Bo x 5001. Milw auk ee. Wi sc . 53204.
SALE- Te let yp e model 14 R.O. base new, in original
~:nopened ca rton . O ne only $6.00. J . Thom sen W9YVP,

280 S. Tennessee, Claredon Hi lls . 111. 605 14 .

~IX 1l7. HT 44. PSl50. CABL ES: first M .O. or Cert i f ied
heck for $ 575.00 Plus f reig ht. WOFDK E. F. w c tt ec k.

2 122 Scenic PI. St . Paul. MN .

ANTED- Co l l in5 30S- 1 and Coll i ns 3 12 B-5. State
ri ce and condition . W 2HC-O. L. ? resnell, 129 H erv-

ard Street. Westbu ry. New York 11 590.
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WANT ED - GO Watt 2 meter F.M. Base station . ReasCl
able. K80XO

FOR SALE: Health l Q.21 Scop e. Excellent conditic
Extras! $40.00 Wi ll iam Karl. WA2VSO, 24 M ill St ret
Cooperstown, New York

FOR SALE: M int Drake T·4X /Ac4 $350.00. R·4 A $3C
00. Yaesu-Musen FL·20ooDX with s pa res $185.C
Want late TR·4 or KWM·2A. Bruce Wachtel! WB6R(
Box 433 Sausali to. Calif 9096 5

WANTED- H B liner. good operating condition, W
or 2 803's in GG. 80 m tr covera g e o nly is OK. AI
4·1 000A socket & chimmney. Lindblom WNOMN
5 12 Grandview, Chi ll ico t he. Mo. 64601

WANTED: Heath SB620 o r SB6 10 scope, low p~

filter. Dummy load. Grid dip meter. Tom Dornba
K9MKX. 19W167 21st Place. Lombard. lJIinios GOl!
Hw-12. Clean. upper-tower sideba nd se lection. SGOj
plus shipping. O.E. Halbakken-WAOPN D. 414 Pr
pect Blvd Waterloo Iowa 50701••

FOR SALE: SX96-excellent condition $90 .00 HX
with HB power supply $1 20 .00. Will consider t ra
Edmund C. Casey M D·W8DWJ 500 Norway Aven
Cincinnati, Ohio 4 5229

SWAP- 4·6S's. 4E27's. 5-125B's. 4 x1 50A's, 4 CX2 50M
Need 4.400A. 150 uF 4 KV variab le-K4EPI R.L. Gua
CMR Box 7542, Patrick AFB Fla. 32925

RTTY VHF in Boston-Look fo r the "Beantown" c r
on 51.192 MHZ; All on AM /AFSK. Many on Autosta
R.G_ Dick-WAIDPX. 6 Herbert Road Arli ngt on M a
02174

WANTED- Gonset 2 mi ter sidewinder. Good Con
tion. W3MSN, L. W. Briggs, 5400 Bou ld er Drive, Ox
H ill , Md. 2002 1.

GONSET 11- 2 mete r, 12 VDC? 117 VAC. AC &
dords, mike and a crystal. $110 .00. WA2CSE. R.
Greenberg, 55 Bulson Rd ., Rockv ille Ct r ., N .Y. 115

SALE- Tw o 8 14 tubes w ith socke ts a nd fil am
transformer. A lso one 8 13 t ube w it h socket . W7C
frank Ked l, 55 E. 8t h St reet , Sheridan, Wyo . 8280

SELL- Com plete Swan 350 station U SB/LSB, AC a
DC pwr supp lies, mobile antenna - 2 coils. EV "1
mike $375.00. A lso Mod 151t $75.00. WQUSD. D.
McNeil. 904 Mississippi Blvd .• Bettendorf. Iowa 52 7

FOR SALE: Drake 2B, 2AC calibrator, 2 BQ Q m u lt
speake r. $200.00 OR same with SB400. $450.00. B
excellent. Going trensceive. WA2WH N. I. W. Bud
8 Briarcliff Drive, Merrick, New York 11 577 .

FOR SALE- EICO 723, 60 W CW Xmtr for 80. 40,
15 and 10 meters. $25.00. R. Gauger, 20 Glen La
Glen Head. New York 11545.

WANTED- Ea r ly 1920's battery operated receiv
and early w ireless equipment. Also want CQ i!

QST binders. Radio equipment need not be in work
condition. state price. N. Wehrli, Box 1102. Ft. Sto
ton, Te x. 7973 5.

WANT ED - Nov ice Xmtr antenna and equip ment. H
recvr ., need the rest. Earl Kroll. Ironton, M ic h. 497
. - --
FOR SALE: Cent. Elec. 20A (table), QT·I. 458 V
with Conv. $100. & Valiant I $100.• both exc. P
Sm ith, 804 Mena St., Mena Ark. 71 9 53.

FOR SALE: HRO· 5oo W/Speaker min t cond it io n b
offer over $1 .000.00; Johnson Invader 2000 excel!
cond ition & performance $550 .; SBE·34 wi t h VQ?
calibrator $275.; Johnson T R switch $ 10. ; Model
Teletype $400. and Model 19 $1 20 ., both clean & g
cond it ion. Moving to new QTH. Tom Austin.
K40TM /4, PO Box 2586. Mob i le. A labama 36601.

FOR SALE: Galaxy V M K3, VX3 5C VOX, AC·4oo po
supply. G500 DC power supply. all fo r $540 .00 Oem
st ra tor . A lso a SX 100 ve ry c lean, $1 39 .00. G.
Scott KO W FG, 20 15 Beverl y Blvd ., N. Platte. N

FOR SALE: Wheatstone oi led 15/ 32" perforator tape
for Bohme Ke ying heads. W6DOU, P.L. Lemon, 31 54
Stony Point Road. Sa nta Ros a, Cal if. 9 5401

SWAP HW·32A for G·7 6, T-1 50A/R·I00A combo. or
other TX·RX com bo R.l. Guard-K4EPI, CM R Box
754 2. Patri ck AFB Fl a. 32925

WANTED- Co m p lete used Galaxy sta t ion. Please ad­
vi se what yo u have and price. Thank you. Len Malone
- WA5DAJ , 4305 Windsor Drive, Garland, Texas.
75040
fOR':":;;S"A"L' E' OB>=' ''a''n''d-Cn''e''w'''D''.""il'i0''4'''C;;, y:;;s'it";a'' ";;m"'''k:;;e:-, -;n;;o;-;st"a;;n;;d'.
$1 4.00 post paid. R. Scott, W8fDN 371 Claymore
B lvd ., Cleveland Ohio 44143

GALAXY OWNERS ATTENTION- Easily m odify your
Galaxy 111, 5. or MKI to the new higher power of t he
MKll l -SASE for details . WA5DAJ Len Malone, 4305
Windsor Drive, Ga rl and, Texa s 75040

WANTED: Anyone interested in putting out a novice
technician and beginner bullet in. A lso need som eone
w it h access t o a mimeograph machine. R. Hajdak,
WA3JDT, 4 Homer Street. Greenville, Pa. 16125

75A4 used less t han 10 hrs .• ex t ra-mint cond.• all
m odifications, ma nual, $390.00. S. A . Tucker-W2HLT
5 1· 10 Little Neck Pk wy .• Little Neck. New York 11362

M embers for 71 70 kc. was net wanted. Membership
b ullet i n for net. R. H ajdak-WA3JDT 4 Homer Street,
Greenville, Pa t 161 2 5

G3 1DG will swa p Eng lish ham m agazines fo r " QST"
July-Sept . & Dec . 19 21. Jan.-Mar . 1922. (IRC with
inq ui ri es, p lease). A . H err idge. 96 George Street.
Basingstoke, H ants, England

TUBES FOR SALE- RCA 7094, new $22.00. Two
slightl y used, $17.00 each. Free socket a nd heat
dissipa t ing p late connecter goes with buyer of two
o r a ll. Eim ac 4·4ooA, used , good . $17.00. Taylor 203z,
two, used, good, $2.50 each . T2-40. tw o new @ $4 .00
each. t wo used. good @ $2.50. 830B, t wo. $4.00 the
p ai r . Used. good. 8 14, G.E., never used $2.50. 81 5,
RCA, good . $2.50. 211. RCA, new $2.50. Le wis 3C24 ·
24G. New $4.50 Ei m ac 4 x-1 50a. Tw o. look OK. not
t ested . $ 5.00 each. CR tubes. 2A PL and 3FP7. also
a 5B PL. M ake offer. Al so some good 2A3 @ $2.00
each. W2 EEJ . Herbert Greenberg, 821 Rutgers Road,
Franklin Sq ua re, New York 11010
(c lea r i ng Shac k)

FOR SALE: New Turner dynamic m ike 90 0-3 PTT
m obile coiled cord f ine for SSB_ Cost $32.50 $20.00
post p aid . Ha rold 0 _ Mohr K8ZHZ 5670-Ta ylor Road.
Ga han na, Ohio 430 20

WANTED: PL·175-A o r 4·4OQ.A Send price & condition
to Ern ie Hendry K4CAH P.O. Box 939 ft . Myers.
Fla . 3390 2

FOR SALE: H eath OX·6O. Perfect, ::65-H Y-GAIN 5BDQ
80-10 meter d oublet, :: 25-techceiver 6 transceiver­
:: 15. Want TA33 o r ot her ret-beam. Lee. K402Q.
93 12 Ha bersham Drive. Lou isville. Ky_ 40222

WANTED TO BUY: Old radio magazines, Popular
Radio. Radio Broadcast. Rad io News of the twenties
a nd call books . Erv. Rasmussen, 164 Lowell. Red­
wood City, Calif. 94062

SE LL: Teletype converte r CV- 57. with tech manua l.
$75.00. Also CE 100V perfect $300.00. G. Tate. 7
Artillery Road, Ta ylors, S.C. 29687

RTTY Jo urnal & fla . RTTY bulletin ba ck issues wanted .
B uy, swap o r rent to d upe. H ave spares-what have
yo u? J . Sheetz K2AGI 5 H ansell Road, Murray Hill,
New Jersey 07974

WMMX wants old QSL's h istorica l i tems. for our
collection . Old " IXM" a nd " I M X" cards desi red .
M.I .T. Radio Societ y, WIMX, Box 558,3 Ames Street,
Ca mbridge. M ass. 021 39

WANTED: January 1968 issue of CQ to complete
collect ion. Alan Scott-WN6AJU-1606 N . Fuller Ave .•
Hollywood. Californ ia 90046

10 8 • CO • Ma rch, 1969 See page 110 for New Reader Serv
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LICATIONS IN ELECTRONIC S , INC•
• Washington A venue. South Bend. Indiana 46601

hether you are a beginning
or a long-lime member

e Honor Roll . a " Second Op"
e you r best friend In the

shack. In just seconds
es you accurate beam
jogs from the East, Midwest .
t, and now the Southwest .
also see time difference,
one, country, continent, and
I rates insfantly for every

x. A nd there's also a handy
e to log each prefix worked .•.
confirming QSL's.

e 5th Edition " Second Op" is all
in every way. Every current
try and prefix is li sted , plus QSL

8US and other vital facts for effective
enjoyable OX. Beam headings were
rammed and checked by a computer to
antee accuracy.

st a $1.50 investment can clean up the
rwark In your ham shack in minutes. Pick up
test " Second Op" at leading ham radio distributors,

rile direct to W9IOP at the address below.

w I Direct
om W910PI

~ new1969
, Edition of the
rid famous
ECOID OP"

Icalculator
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For Sale-More Usable Sideband Talk Power

• Instantaneous limi ting
action

• No appreciable distor­
tion

• Talk power gain
greater than l Odb

• Completely com­
pat ible with SSB

• Opt imum frequency
response for voice

• Installs in micro­
phone lead

• All solid state
ci rcuitry

new design of distortion free audio clipper
led the Comdel CSP 11 ha s been made
ilable to the trade. Frank ly, we are enthused
Jut its performance from actual on-the-air
rs. Two NCX-S's were ho o ke d up to a SPDT
x antenna sw itch. One was barefoot wi th
processor in series w ith its mike. The o ther

s using a BTl loaded to one ki lowatt in pu t
the sa me mike wit hou t p rocesser. Rep orts

kate almost co mpa rab le results. 1 am not
ing tha t the Comdcl replaces the li near, b ut
o say tha t the grea tly increased talk power

ost obvious and therefore advantageous in
ups or when the going gets rough .

he Comdcl speech processcr is in itself a
plete miniature sideband transmitter and

elver with a common oscillator. Its circui try
ludes filters and limi ters designed so as to
p out the " crud " and at the same time, ra ise
average level of the spoken voice by a fac­
of 10 db. Each human vo ice is different.

rious qualities of inflection, euphonies, and
plitude are characteristic of each of us in­
idually. Our human voice has a notoriously

mean-to-peak signal rat io. Hence, the aver­
~ signal, which determines the loudness at
receiving end, is only a small fra ction of the

.11 available peak power output. Convert ­
nally, clippers are effective for increasing the
an-to-peak power rat io at the expense o f
"ere and often objectionable harmonic d is­
tion . Normally th is d istortion limits the
-fulness of these clipping devices. In the
mdel speech processor, the objectionable
monic distortion is ab sent and the intelligi-

bility is enhanced by the unique ci rcui t show n
in the block diagram .

Conventional sideband transceivers or tra ns­
m itters have power supplies w hich are de­
signed for a duty cycle of about 15 to 25'/,.
App li cat ion of the Comdel speech processor
w i ll make it necessary for the power supp ly to
bear a substantially greater burden, since th e
average power is now approximately 60%

•

Thus the average transceiver of and by itself
cannot be util ized ad ­
vantageously by th e
Comdel. But if you have
a transceiver which
drives a linear wi th lots
of room to spare, o r if
the linear that you have
has a real bruiser o f a
power supply, such as
may be found with th e
Henry II K or the BTl. or
some Collins linca rs, o r

most home-brew lmears. then the Comdcl will
positively amaze you with its effectiveness. The
unit is comp lctc-lv trans istorized and requires
but 9 volts of DC at 18 rntltampcrcs. wi th th e
nega tive side grounded . Thi s power ma y he
su pplied hy dry «·11" or hy means o f a drop pi ng
resistor from ,1 higher VO!t,lgP supp ly. The
fro nt pane! provides an in and uu t sw itch
w hich conlwcb tho m icrophone st raigh t
th ro ugh Ih(> equipmen t. or shunts the m icro­
phone around the oqutp rnent . dep end ing upon
your own wish . The volume control provides a
means fo r sc lt ing the pe-ak leve l when th e n e­
vice i" turned on . The Comdcl is p riced at
$120.00, postage paid, i n the continental l im it s
of the United States. we have this very adva n­
tageo us tool in stock, for Immediate shipmen t,
and we are heartily endorsing th is product for
usc by rad io amateurs or even commercial
sideband stations. literature is availab le for
those seeking it.

.AU.NCID 1+ """"'" I+- /<011.'1 h.....u . . ..........

I ~
....., .c<A< U)W .AU

A"""U'1I1 OKIUAIOI: ~n.

~ "'"! ~
••• l lANSM1TR I

...oa: DlAGaAM ell' n

HERBERT \V. GORDON COMPANY
\'<foodchuck Hill , Harvard, Mass., 01 451

T elephone 61 7-456-3548
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4 EL 10 _
7 EL 10 _.__
4 EL 6 _
8 EL 6 _. _

12 EL 2 ~__
.20' boom

All-BAND VERTICALS

2 EL 20 $19
3 EL 20 25
4 EL 20 32.
2 EL 15 _ 15
3 EL 15 _ _ 19
4 EL 15 25.
5 EL 15 __ 28.

GOTHAM ANTENNAS ARE MUCH BETTER
OF COURSE, YOU PAY MUCH LESS

How did Gothom drastically cut antenna prices? Mass purchases, mass
production, product specialization, and 16 years of antenna manufacturing
experience. The result: Th e kind of antennas you want, at the right price!

QUADS Worked 42 countr ies in two weeks with BEAMST he fi rs t mo rni ng I put up my :
my G otham Quad and only 75 walls... men l Gotha m bea m (20 ft ) I we

W 3 C UBICAL Q UAD AN- Y0 4C T ON5 1 W SP9
T ENNAS - these two element ' - , -
beams have a full wavelength A D Q , a nd 4 U I I T U .
driven e lement and a reflector; T HA T A N T E N N A - __-..«(
the ga in is equa l to that o f a W O RKS! W N 4DYN Com- -
three clement beam and the di- pare the pe rfo rmance , val-
rectivity appears 10 us to be ex- ue, a nd price of th e fo llow-
ceptiona l! ALL M ETAL (except I ing beams a nd you will sec
the insulators) - absolutely no that this o ffe r is unprece-
bamboo. Complete with boom, den ted in radio history !
aluminum alloy s preade rs; Each beam is brand new; f ull size (36' of II
st u rdy , universa l-t ype be am for each 20 meter cle ment, fo r instance)
mount: uses single 52 ohm coaxia l feed; no stubs
o r matching devices needed; full instruction for the solu tely com plete incl ud ing a boom a nd a li i
sim ple o ne-man assembly a nd insta llat ion are in- ware; uses a single 52 or 72 o h m coaxial
eluded; this is a fool-proof beam that always works line ; the SW R is I: I : easily handles 5 K W
with exceptional results. The cubica l quad is the a nd I" a lu m niu m alloy tubing is employe
a nte nna used by the DX champs, a nd it will do a maxi m um strength a nd lo w wind loadinj
wonderful job for you! beams a rc ad justable to any freq uency il

band .10/1 5 / 20 CU BICAL Q UAD SPECIFICATIONS

Anlenna Designation : 10 /1 5 /20 Quad
Number of E lements : Two. A fu ll wavelen gth
driven element and reflector 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.
Operation Mode: All
SWR: 1.05: I at resonance
G ain: 8.1 db. over isolropic " A ll band vertical!" asked o ne sk
F I B Ratio: A minimum of 17 db . F IB "Twenty m eters is murde r th ese d ays. Let
Boom: 10'iong x 1\4" O.D.: 18 gauge steel; doub le you m ake .a contact o n twenty meter phon
plated ; go ld colo r lo w po we r!" So K 4 K XR swi tched to tw
Hearn Mount: Square alum inum alloy plate incor- using a V80 a ntenna a nd 35 watts AM . H
porating four steel U-bolt assembl ies. Will easily .
support 100 Ibs. Universal polarizat ion. a small portion of the stat ions he wo

Radiating Elements : Steel wire, tempered and VE3FAZ, TI 2F G S, W 5KYJ , W I WOZ,
plated, .064" diameter. O D H, W A 3DJT, WB 2FCB, W 2Y H H,

X Frameworks: Each framework consists of two FOB, W A 8C ZE, K ISYB, K 2R D J , K I
12' sectio ns of I" OD a luminum 'hi -strength' ( Re- K 8HGY, K3 UTL, W 8QJC , WA 2LV E,
vere) tubing, with telescoping y,, " tuhi ng and short M AM , WA8ATS, K 2 PG S, W 2QJ P , W
section of dowel. Plated hose clamps t ighten down K 2PSK, W A 8CGA, WB 2KWY, W 2IWJ ,
o n telescoping sect ions. KT , M o ra l : It 's the a nte nna that coun ts !

Radiator Terminals: Ci nch-Jones two-terminal
fillin gs FLASH! Switched to 15 c .w. and worked

Fced line ( not furni shed ) ; 52 o hm coaxia l cable IK N , K Z50 W N , H CI LC , PY5 ASN, F G
Now check these start ling prices-a-note that they X E21, KP4A Q L, SM5 BGK, G 2A O B,

are much lower than eve n the bamboo-type: CLK, O Z4H, a nd over a thousand o ther sta t

10-1 5-20 C UBICAL QUAD. . . . . . . . $35.00 V40 ver tical fo r 40,20, 15, 10,
10-1 5 CU BICAL QUAD 30.00 6 mete rs $
15-20 C UBICAL QUAD 32.00 V80 vertical for 80, 75 , 40, 20, 15 ,
TWENTY METER CU BICAL QUAD 25.00 0 6 $
F IFTEEN MET ER CU BICAL QUAD 24.00 I , meters . . . . . . . . . . . . . . . . . .
TEN METER CU BICAL QUAD 23.00 V I60 vert ical for 160 , 80, 75, 40, 20,
t a ll usc sing le coax feed line ) IS, to, 6 meters $

HOW TO OROER: SEND CHECK OR MONEY ORDER. WE SHIP IMM EDIATELY UPON
RECEIPT OF ORDER BY RAILWAY EXPRESS. SHIPPING CHARGES COLLECT.

GOTHAM, 1805 Purdy, Dept. CO, Miami Beach, Fla. 331



lEWPower!
lEWFeatures!
lEWBeauty!

5BAND
SSB
Mob ile or
Fixed
Sta t ion

{( A N D A COMPLETE LINE OF HAN DSOME

MATCHED ACCESSORIES !
- -

- - -

•
The :\ew CaJon y

\\'attmett'rlAnteu na Sc iector
The Powerfu l Xew Gal axy
GT·S.'}U THA:\" SC E IYEH

Tilt." Ht·llUtifu l. \ takhill/(
G al ax y SIlt"<Ikt'r C o n, n lt"

"HOT," Husky, and Handsome!
You asked for it . .. now it' s here! The new GA LAXY GT-.'5.'50 a nd a com­

plete line of handsome matching accesso ries!
Your sugge stions made it possibl e . We took you r ideas - added so me

of o ur own and w ent to w ork. W e built in n ew p ower, new co nven ie nces-;
such a~ a 25 kl l z ca libra tor o pt ion . °mI110 [req uencu j u IIIp whe n YOIl sw itch
sidebands . Then w e hired the best d e signers in the busine ss to give
GA LAXY a di stinctive "New Look"!

Our new GT-550 has a ll those great qualiti e s of the fam ou s Galaxy V's
.. . and then some! It has ne w PO\\'EH ... .'5.'50 walls SS H, making it the
holie st tra nsce ive r made! A new si ngle seale VFO D ial make s frequency
interpolation c h ild ' s play . . . the ne w skirted knohs make tuning and band­
changing a spht-second job .. .and, that s tick, ki ng-s ized finger-tip tuning
knob works li ke a dream! S t ill the most co ni puct - only 11'14 x 123/. x 6 '"

P .S. Sounds unbeli e vable but it ' s an even HOTTEH receiver than
our pre vi ous Galax y V' s!

SplJce pre cen ts t elling you all abou t th e hand som e , m atch ed acce..,,'wry
line. \\'rite for a free b rochure th at's load ed IdtJr excit ing ne IL-s!

BALAXYELECTRONICS
" Pa ce se t te r in Amateur/Commercial Equipment Design"

10 South 34th Street • Dept. AA39 Council Bluffs , Iowa 51501
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· Optional Distributor ren re p
Prices m.y be' Slightly higllar
" lu k.ll. Haw. ii, and Ihe We.

The RCA-SOOA all s
sta te. batte ry opera
VoltOhmyst ellrnlna
warm-up time, elimini
zero-shift that can O(
in tube ope rated V,
meters.Completely po
ble. Only $75.00.* Cor
w i t h shie l ded AC/
switch probe and ca

For a complete cat
w ith d escr ipt ion s
specifications for all
test instruments,
RCA ElectronIc Co
nents, Commercial E
n eer ing . Dept. W1
Harrison. N.J. 07029.

[
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The RCA WG-412A R-C
circuit box can help you
speed Ihe selection of
standard values for resis­
tors and capacitors,either
se para te ly or in series
or parallel R C combin­
ations. Only $30.00.* It's
easy to use. rugged. and
compact.

-
•

•
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-

The RCA WV-38A Volt, The RCA WV-nE Volt­
Ohm Milliammeter is a . OhmystO can be used for
rugged, accurate, and ex- " count less measurements
treme lyversatile instru- in all types of electronic
ment. We think it's your' c ircuits. Reliab il ity for
best buy. Only $52.00.- b Ud g e t p r i c e . O n ly
Also .available in easy to $52.00.- Also available in
assemble kit,WV-38A (K). •:. an easy to assemble kit.

WV-77E (K):.'

LOO RC FOR INSTRU MENTS TO TEST/MEASUREIVIEW{MONITOR/GENERATE

The RCA-WT-S01A in­
circuit out-or-circuit tran­
sister lester is battery op­
erated . completely porta­
ble. II tests both low and
high power transistors.

•
has NPN and PNP sockets
for convenient transistor
matching for complemen­
tary symmetry applica­
tions. Only $66.75.-

The RCA WC-S06A tran­
sistor-diode checker ot­
fers a fast. easy means of
checking relative gain
and leakage levels of oUI­
ot-circu it trans istors.
Compact and portable. it
weighs 14 ounces, meas­
u res 3'/, by 6V, by 2
inches. Only 518.00.*

The RCA WV-98C Senior
VoltOhmysl is tile finest
vacuum-tube voltmeter in
the broad line of famous
RCA VoltOhmysts. Accu­
rate. dependable. ex­
tremely versatile. it is a
deluxe precision instru­
ment. Only 588.50.* Also
available inan easy to as­
semble kit. WV-98C (K).
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