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New Heathkit S8-650 Digital 17995*
Frequency Display. .. another
"first" from the hams at Heath.

Provides
precise
readout
of frequencie.
on all Heathki

•receivers
& transceiver

• Resolution to within 100 Hz -+- 1 count
• Compatible with all Heathkit S8

Receivers and S8 and HW Multiband
SS8 Transceivers

• Six bright readout tubes display
MHz, kHz and hundreds of Hz

• Full 80 th rough 10 meter coverage

You asked for it and Heath produced it. An exciting
piece of ham gear to bright-light frequencies ...
readable from up to 30 ft. away The new S8·650
digital frequency display reads the three trequen­
cies of a heterodyne circuit; then computes and
displays the actual signal received or transmitted.
All within a tight 100 Hz accuracy. Six bright digital
readout tubes show you exactly where you are as
you tune across the 80 through 10 meter bands,
from 3 to 40 MHz. The S8·650 lets you read kHz to
five places.. .plus tenths of a kHz.
And talk about compatibility. The S8·650 is de·
signed to team up with all Heathkit S8·Series
Receivers and Heathkit S8· or HW·Series Multiband
Transceivers. When it's in combo with atransceiver,
the "650" calculates and displays both transmitted
and received frequencies. To make installation eas­
ier, theS8·650 manual fully describesand illustrates
all Inter-connections necessary for the specific
Heath gear you own.
The addition of aOigital Frequency Display will in no
way degradeyour station's performance - and when
teamed with budget equipment, such as the Heath-

kit HW·IOI. the S8-650 can give you pinpoint tunin
accuracy to rival transceivers costing hundreds
dollars more!
The all solid-state circuitry uses 35 ICs and s
transistors. An IC voltage regulator protects thed
vices from failure due to overvoltage, a commo
problem with discrete regulators. Abuilt-in memo
assures non-blinking operation, and there's a sp
cial circuit to minimize last-digit jitter.
Your S8·650 assembles in just four to five hou
... because IC's and display tubesplug into socke
on the double-sided glass epoxy board. And becaus
there are no tuned circuits, only four easy intern
adjustments are needed to get your "650" peake
up and ready to go.
The S8·650 Digital Frequency Display. It's got
be one of the most "up-and-coming" pieces of ha
gear ever offered. It's another trend-setting " firs
you can count on ... from the hams at Heath.
Kit 58·650, 9 Ibs.• mailable $179.9
S8·650 SPECIFICATIONS - Frequency R.nl e, 3-40 MHz (8
10 meters) . frequency Display: 6 display tubes (kHz to
places, plus tenths of kHz.) Mix imum Viewine: Distance: 30
Maximum Input Signal: 5v rms. Accuracy: 100 Hz :=1 cou
Compute Time: 160 msee. Sensitivity: Adjustable. Input I
pedance: 2000 ohms. Internally Genera ted Spurious freque
cies: Approx. 0.25 uV equivalent signal level. Crystal (c loc
Frequency: 1 MHz. Crystal Aging Rate: Approx . 10 ppm /
Ambient Crystal Stability: Approx. 10 ppm from + 10
+ 65° C. Ambient Operating Temperature: 0° · +40° C. A
bient Storage Temperature: - 55° to +80° C. Power Sourc
120/240 VAC, 50/ 60 Hz, 10 W. Dimensions: 31h" H xl0"
x 10" D.
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The Heathkit S8-220 is the linear am­
plifier that the competition tries to
measure up to. Two conservatively
rated Eimac 3·500Z's in a grounded
grid circuit offer up to 2000 W PEP
SS8 input, or a full I kW on both CW
and RTfY; The bro~d·band ~r~tu ne d pi­
input delivers maximum etficiency with
low distortion over 80·10 meters. Only
100 watts of driving power is needed
toproduce full-rated input.
S8·220 features includeabuilt-insolid­
state 120/240 V power supply; circuit
breaker protection; zener diode regu­
lating operating bias to reduce idling
current for cooler running and ex­
tended tube life; a largequiet fan; AlC
to the driving unit to prevent over­
driving; front panel switch selected
monitoring of grid current; relative
power and high voltage. The S8-220
offers a clean, compact design with
the liberal use of internal shielding for
extra strength and component isola-
tion. Its green table-top cabinet corn-
plements all your S8·series gear.
Kit S8·220, 69 Ibs 369.95:""*-0=----'

---------------------~t~~--~T ' E!~,'".~ I
: HEATH COMPANY, Dept. 12-6 . •. ~ ,
I Benton Harbo r, MichIgan 49022 I
I I
I 0 Please send FREE Heathkit Catalog. I

I 50 ' . II 0 Enclosed is $ , plus lppmg . I
I: Please send model(s) I

I I
• Name I
I I
, Address I

: City State ZiP :

I Prices & speci fications subject to change without notice. :
I -Mail order prices; F.O.B. factory AM·265R I
I J

~------------------------------

--~-~,~----=---.~a---=---
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team the newHeathkit5B-650
Dig!tal Frequency Display
with the 5B-1 02 Transceiver
and 5B-220 Linear
for theultimate in
computer-age communications.

•

Here's exceptional stability and dial Iinearity­
made possible by an all solid-state linear master
oscillator with I kHz calibration. The S8·102 sta­
bilizes itself in a fast 10·minutes, drifts less than
100 Hz per hour after initial wa rm-up, The receiver
section delivers an S+ N/ N rat io of less than 0.35
uV for 10 d8 - with front-panel selection of built-in
2.1 kHz SS8 crystal filter or optional 400 Hz crystal
filter. And there's a dial resettable to 200 Hz; ~80

WPEPSS8 input, 170 WCW input; sw!tc~ s~lectlon

of upper or lower sideband and CW;built-in s~detone

for monitoring; built-ln 100 kHz crystal .cal.rbrator;
triple action level control to reduce chppl~g and
distortion; built-in VOX, and complete meterrng.
The S8-102 is the value leader because you build it
yourself to save on initial investment and servi~e.

Simple circuit board /wiring harness c?ns!rucllon
gets it all together. Order your round-trip ticket to
the world now - the famous Heathkit S8·102 SS8/
CW Transceiver. Combine it with the new S8·650
Digital Frequency Oisplay, shown at left, for the
ultimate in positive station identificat ion.

I Kit 58·102, 24 Ibs 385.00*
Kit 58·600, 8 ohm matching speaker with

, mounting space for AC supply, 7 Ibs 19.95*
58A·301·2, 400 Hz CW crystal filter, l ib 22.95*
Kit HP·23A, AC supply, 19 Ibs 51.95*
Kit HP·l iA, DC supply, 7lbs 69.95*
S8A-l00-l , mobile mount, 6 Ibs 15.95*

•
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STEP UP TO TELREX
Professionally Engineered Antenna Systeqls

Single transmission line "TRI-BAND~ ARRAY"
By Ihe only lest that means anyth ing ...
on the air comparison . . . this array con­
l inues to oulperform all compelit ion ...
and has for Iwo decades. Here's why
, •. Telrex uses a unique Irap design
employing 20 HiQ 7500V ceram ic con­
densers per antenna. Telrex uses 3 optl­
mum-spaced, opt imum-tuned reflectors
to provide maximum gain and Irue FIB
Ttl-band performance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES " .
• Power rating 4 KW PEP . . .

rain or shine
• Wind rating survival 110 MPH
• Patented broad-band coaxial Balun
• Heavy-duty steel gusset mounting

plate
• Aluminum boom 2 in., 2V, In. 0 .0.

x 18 ft .
• Large diameter, .058 wall taper­

swaged dural elements for minimum

weight and exceptional strength
to weight ratio

• Stainless steel electrical hardware

Wilh a Telrex Tri-band Array you gel 49
Ibs. of educated aluminum engineered
and built to provide many, many years
of performance unmatched around the
world by any other make. Longest ele­
ment 36 It. Turning radius 20 ft . Shipping
weight 65 Ibs. Shipping container 13 in.
x 5 in. x 13 ft .
Note: If not available from your dea ler,
order direct. You'll gel fast, personal
se rvice.
Telrex Labs are design engineers , lnno­
vators and manufacturers of the world's
finest ;'4 to 160 meter commun ication
systems and accessories priced from
$25 to $25,000.
For technical data and prices on com­
plete Telrex li ne, write for Catalog PL 70 .

TRAP

BALUN

---
Elements shortened
10 show detail•.

OTHER
MULTI ·BANO
ARRAYS AVAILABLE

MONARCH
TB5E~/4KWP $395.00

FOB Asbury Park, N.J.

TYPICAL TElREX MON OBANO ANTENNAS
Mod. 15M317.15 mtr, 3 el. rotary, 10 DB gain. 4 KWP pow. rat., 2~" 0.0. x Ir boom $175.00
Mod. 2OM326- 20 mtr, 3 el. rotary, 10 DB ga in, 8 KWP pow. rat. , 3~ O.p. x 26 boom . . . . . .. 355.00
Mod. 2M609- 2 mtr. 6 el. array, 14 DB gain. 300 Wpow. rat., I x ~ boo~ .' . . 39.95
Mod. 2M814C. 2 mtr, 8 el. array, 16.5 DBga in, 300 Wpow. rat .. 1}75 .x 14 boom . . . . . . . . . . . . 59.00
Mod. 6M516- 6 mtr. 5 el. array. 13 DBgain, 400 Wpow. rat., 1.5 x 16 boom 63.95

SINCE
1921

Communications and TV Antennas

rex LABO~TORIES
Asbury Park, New Jersey 07712 201-775-7252
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UWhat's Past Is
Prologue. . ."

An address delivered by A. Prose Walker, W4BW, Chief, Amateur and
Citizens Division, Federal Communications Commission, on March 11 ,
1972 at the O ld Timers Club Banquet of the Quarter Century W ireless

Association at Gaithersburg, Maryland.

T HE selection of a subject for tonight was
somewhat difficult. There were three categories
which seemed to fit the occasion. First I thought
of talking about "The Good Old Days," but
there are many of you here who know much
more than I about that era ... who can better
recall the virtues of spark, the pungent smell of
ozone, the blinking of the "slop jar" rectifiers,
1 mblz-wide amateur bands without much QRM.
So I gave up on that one. .

The next possibility seemed to be the "trouble­
some present:' That is a subject that I probably
know something about, but I have been talking
about such matters recently. a t Las Vegas, Dallas
and Miami. and most of you know what I think
about many subjects which concern amateurs
today. Furthermore. your speaker on this occa­
sion last year. Mr. Burch, talked about one of
the most troublesome aspects of current prob­
lems. the interpretation of Section 97.39 of the
rules, commonly known as the "Eye Bank
Docket:' But neither that subject nor a lot of
others are yet resolved. Probably it seems to you
that it willtake some kind of miracle to conclude
most of the pending matters. Well , I think that
miracle has happened, for we now have a John
Johnston with us in our division. as Chief of the
Rules and Legal Branch, responsible for the
resolution of pending matters.

So rather than try to further elucidate any of
those, I decided to discuss the only subject left.
the "questionable future ."

According to an old Chinese proverb. "It is
extremely difficult to prophesy, especially with
respect to the future:'

But there are signs and events, if properly in­
terpreted. which may give us the jump on the
natural evolution of things in amateur radio. o r
perhaps even guide them to a more proper con­
clusion. At least it might provide the opportunity

for a head start; whether we take advantage of
it is up to us.

In respect to the "questionable future." tum
your minds. if you will. to the potential of satel­
lite communication for amateur radio. as has
already been demonstrated commercially, I
know that you thrilled a couple of weeks ago to
the sight and sound of our President and the
events surrounding his trip to China. Last sum­
mer in Ge neva, the lTV established the amateur
satellite service , :' .' ASS ... One of our well
known pundits who is often in error bu t never
in doubt. says that if we sit on it we are sure to
lose it . .. which is generally the history of spec­
trum allocations . . . as it should be.

Recently, I had the opportunity of hearing
some ideas on a "professional" amateur satellite
from Bill Eitel. W6UF, well known to all of you
as one of the founders of Eimac, and a leader in
the communications industry. \Ve didn't have
much time to work out the details. but Bill's idea
stimulated some additional thinking about the
kind of satellite he perhaps had ' in mind. Dur­
ing the next few minutes. let's think about that
satellite ... what it might be ... what it could
do ... the limitations that probably will be im­
posed on it ... and the best way to use it, not
only for amateurs but for the benefi t of mankind.

I say mankind, because we shall think about
something that could be beyond the normal con­
cept of the "public interest, convenience and
necessity."

All of the five OSCARS launched to date have
been short-lived, low altitude. non-synchronous
orbiting satellites, Those that did contain re­
peater/transponders or whatever you wish to
call them. were ava ilable to only a small number
of amateurs throughout the world . . . amateurs
who had unusual competence to track the satel­
lites and top-notch equipment for receiving and
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transmitting, The people who were instrumental
in building and launching them deserve a tre­
mendous amount of credit for their pioneering
achievements. \Vithout their work, it is most un­
likely th at the lTV would have esta blished the
Amateur Sate llite Service it wasn't easy even
with their achievements and we didn't get
everything we wa nted, but at least we got our
foot o ne inch further in the door. Let's speculate
briefly about the majo r technica l cha racteristics
of one version of this " professional" amateur
sa telli te ( with apologies to Bill E itel if this isn't
qui te wh at he had in mind ) .

One of the major objectives is th at it be avail­
able over a long period o f time : not just a month
or 6 weeks. but a period of seve ra l years.

Predicted li fe of satelli tes today is in the order
of five years. whet her we could obta in that is
debatable. perhaps, but it should be operable
for at least a couple o f years. This requirement
is synonymous with a solar cell power supply,
backed up by batter ies.

Secondly, for the satelli te to be genera lly ava il­
able, its orbit must be such th at complicated
orbit prediction is not required nor complex
tracking equipment necessary. Third, and this is
almost a part of point two, ava ilab ili ty to all
amateurs of the wo rld at one time or anothe r.
points to a near-geostationary satellite; one
which slowly drifts around the world remaining
available for periods o f weeks or even months to
amateurs in a ny particular hemisphere. This is
the kind of satell ite I would like to discuss .. .
not a toy, but a " professional" amateur com­
munication sa tell ite, the limitations of which
are only those imposed by cost considera tions
and the decision to put it into o rbit.

Perhaps yo u a re skeptical at this point. In stead
of thinking about it in terms of resources, turn
your thoughts arour.d 180 °. For centuries it has
been true tha t the avai labi lity of the resource
produced the decision to accomplish the objec­
tive. \Vithin the past decade tha t has cha nged.
and now it is th e decision to accomplish the task
which br ings about the resource necessary for
the job. Throughout the rel atively sho rt per iod
of our engagements in space expl oration. the
decision was first made to do the job .. . then we

Mr. Wal ker has advised that the arithmetic
in his example is in e rror in th at the path
losses should have been about 176 db at 435
mHz and 166 db at 146 mHz. Thus the system
in the example would have Jess capacity and l
or signal-to-noise ratio than ind icated. How­
ever, various configuratio ns of ground and
sa telli te equipment characteristics can be
assumed, each giving different capabilities for
an overall system. Needless to say. the ex­
a mple used was not intended to be used in a
hardware proposal for a system .

6 • CO • June, 1972

set about providing the resource which resulted
in the technology a nd hardware to probe the
o ute r limits of the eart h's a tmosphere and be­
yond. This list of man's accomplishments in
space is long; Explo rer, Vangu ard , Topside
Sounders. Earth Resources Satellites. Orbiting
Astronom ical Observato ry, Solar Observatory.
Geodetic Observatory. \Veather Satelli tes, not
overlooking the ser ies of manned flights start ing
with Mercury. G emini, Apollo , and now Sk ylab
and Sh uttle .

Without denying the "fall -out" benefits from
th is giga ntic effo rt, none of these endeavo rs have
really been for the direct benefi t of the common
man. T his ma y wel l be the shining opportunity
to bring the benefits of satellite technology down
to at least a segment o f the populat ion of the
wo rld through a " profess ional" amateur satelli te.
If the decision to put this kind of satelli te in orbit
were made by the Director of the OTP o r the
President of the Uni ted States. how many of you
doubt th at it would go up? \Vhy not have it ready
for the bicentennial celebration of our country
in 1976? I hope and believe that this will come
about, some how. somewhe re, in some way. I
know that Bill Eitel is thinking seriously about
the prospect s. The technology is here ... are the
amateurs read y?

What kind of sa tell ite is this? It must be rea­
sona bly small and lightweight. but this depends
on economics. It must have enough r.f . power
output and bandwidth to permit its simulta neous
use by a number of amateurs. Without going
"overboard" and just for discussion, let ' s assume
that it has 20 watts output. The operating fre­
quencie s probabl y should be as high as possible
without ruling out general part icipation by arna­
teurs. Let's choose a sa tellite with a n up-link
frequency in the 435-438 mHz band and the
down-link in the 144-146 mHz band. The choice
o f these frequencies is probably rather good be­
cause on 435-43 8 mHz, remember. the ITU has
told us that we must have the capability of elim­
ina ting potentia l inte rference to othe r sha red
services in tha t band . Obviously, it is easier to
prevent interference from the ground than on a
sa tellite . On the ground we can reali ze sub­
stantial a nte nna gain at that frequency. This
could be done on the satelli te, but there are other
aspec ts to consider. As an aside. one of the cur­
rently planned satellite experiments in conjunc­
tion with ATS-G will be using a 30 foot d ish in
space, havin g a gain of 18 dbi (Syncart ) ,

To the uninit iated, so me of the terms used in
space work a re confusing. \Ve don't speak of field
strength in m icrovolts pe r me ter. but of power
flux density, dbw/ rn>, The o rigin for this and
other terms came from the field of micro-wave
communication where they spea k of signa l levels
in terms of quantit ies of energy ( flux) per unit
area. The term dbw/m- simply means a number

[continlled on page 88]



Over-tho-shoulder, mobile, or et home
Completely transistorized, compact, portable.
Capacity for 6 channels. Built-in telescoping
antenna. and connector for external antenna.
Use barefoot or with accessory amplifier. Ex·
ternal 12 VOC or internal ni-cad batteries.
built- in 120 VAC banery charger.

GENERA L: • Freq. coverage: 144· 14S MHz . 6 channels, 3
supplied • Push· to-talk Xmit • DC Drain: Rev, 45 mA;
Xmit, 450 mA • Siza : 5-3/S" x 2-5/16" x 7·1/S", 3-3/4 Ibs.

RECEIVER: • Transistorized crystal-eontrolled superhet . 1st
IF: 10.7 MHz, 2nd IF : 455 kHz . Ant. Inputlmped : 50 ohms
• Sensit ivitv : 1 IlV or lessl20 d B S+N/N • Aud io Output:
0.7 W. Buil t- in speaker.

TRANSMITTER. RF Output over 1 W • Freq. Dev. adj. to
15 kHz max., factory set to 5 kHz.

Versatility plus! . . . in a

2 Meter fM Transceiver

Complete with : Dynamic Mike.
O·T·S Carrying Case, 120 VAC
end 12 VOC Cord. , Speakerl
Headphone Plug end 10 Ni-Cad
Betteries.

5199 !~ur Net

AA·22 Amplifier $149.95
MM K·22 Mobile Mount $Ii.95
BB LT·I440 Hustler AnI. $27.95

R. L. DRAKE COMPANY I~ IiIim 540 Richard St, Miamisburg, Ohio 45342
~ Phone, (513) 866-2421 • relex, 288-017

Announcements
• -

Fre e Code & The~ry Courses

Land Of Electronics is offering free code and
theory courses leading to an amateur license .
They will be given every Wednesday evening at
8 :00 at 400 South M ain Street, Lombard, Ill inois
60148. Anyone interested can call Phil, K9DT B,
at 312-495-1234 for further information.

Chadron , Nebraska

The Pine Ridge Amateur Radio C lub of Chad­
ro n, Nebraska will hold their annual Hamfest/
Picnic at Chadron State Park. located 9 miles
south of C had ron on Hwy. 385 Sunday, June 4,
1972. All amateurs and families welcome. Bring
a co vered dish and your own utensils. So ft drinks
and coffee furn ished. N o admittance charge.

Rome, New York

The Rome Radio Club, Inc. sponsors its 20th
consecutive Ham Family Day on Sunday, June
4th 1972 at Beck's Gro ve, 10 miles we st of Rome,
New York. Technical Talks and Demonstrations.
V. H.F. Roundtable, Contests, Ladies and Kids
programs. The Po st Office Traffic Net will hold
their annual meeting here and there will be a big
M ARS Meeting plus a Flea M arket. Lots of
prizes. Registration starts at 1100 with a chicken
and steak dinner served at 5:00 P.M . Advance

adult reservations $5.50. Child ren under 12
$2.00 , under 6 f ree. At the ga te ... $.50 a ticket
extra . Send your reservatio rs to: Ro me Radio
Club, Inc.. P.O. Box ::72 1, Rome, N.Y. 13440.

0lliesby, lIIin oi~

The Sta rved Rock Radio Club H amfest will
be held June 4th at the La Salle County 4·H
Home and Picn ic Area Southwest of Ottawa,
Ill ino is. just o ff Ill inois Route 7 1. Follow big
Yello w Hamfest signs fro m the South end of the
Il linoi s river bridge at Ottawa. Free coffee and
doughnuts at 10 A. M., food available o n the
grounds and ample parking space. Free swap
ro w. Advance registrations, ur til the deadline,
May 24-$1.50. At the ga te $2.00. Fo r more
in fo rmation, contact SRRC , WnlKS, RFD ::1.
Bo x 171. Oglesby, Ill inois, 6 1348.

Huntington. West V !rginia

The Tri-State A mateur Radio Association will
have its 10th annual Hamfest at Camden Park.
Huntington, \Ve st Virginia, June 4 , 1972 from
11 A .~f. to 4 P.M . Activities : C.\V. Contest, QSL
Bull etin Board, Flea Market, Prizes for the Old­
est Ham, The Youngest Ham and the Ham from
Fartherest-away. D rawir gs fo r the M ajor prizes
at 4 P. \f . , featuring: D rake TR 4 and Drake
TR22. You do not have to be present to win
major prize. T ickets are $ 1.25 ea. or 5 for 55 .00,
available , by mail from Tri-Sta te Amateur Radio
A ssociation. P.O. Box 1295, Huntington, West
Virginia 257 15.
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Arlington, Virginia
. On-the-air am~ teur rad io faci li ties will be pro­

vided by ' he Chief o f Naval Operat ions (CNO)
amateur radio sta tion. K4NAA, du ring the
Armed Forces Commu nication and Electronics
Associat ion (AFCEA) convention in June. K4­
NAA is the officia l AFC EA co nvention amateur
radio sta tion and convention delegates with ama­
teur rad io licenses a re invited 10 operate the
Navy's amateur facilities to contact frie nds dur­
ing the convention on June 6, 7. and 8. 1972.
The K4NAA portable sta tion will be ope ra tiona l
from 0900 to 2200 E.D.S.T . with two available
positions fo r c.w. and s.s.b. on the 10, 15.20. 40
and 80 meter bands. Licensed amateurs through­
out the world are invited to make contact during
the AFCEA convention and a specially designed
QSL card. signed by the Chief of Nava l Opera­
tions, Ad mira l E. R. Zumwalt Jr.. has been pre­
pa red and will be sent to ack now ledge a ll
contac ts. The U.S. Navy and AFC EA invite a ll
amateur radio enthusiasts to vis it K4NAA on
June 6. 7, and 8, 1972.

Atlanta, Georgia
T he Atlan ta Amateur Radio Club will hold its
Annual Hamfest o n the Mall at the Leno x Square
Shopping Cente r, o n June 10th and I I tho A
banquet will be held Saturday night. J une lOth,
with enter tainment . Main prizes include your
cho ice of a Drake T R·4 transceiver with a.c.
supply or a RCA Home Stereo Center. A Re·
gency HR-2A will also be given along with a
host of othe r fi ne prizes. Experts on Teletype ,
F~ I , DX and many o ther subjects will be present.
If you ar e a swa p-sho p enthusiast , you wo n't
want to miss this fantastic event. For further in­
fo rmation, contac t W4J 1\1, James G undrey, 2498
Echo Drive. N . E.• Atlanta . Georgia 30345.

Hollywood, Florida
The Hollywood Amateur Radio Club has ap­

plied for the call KE4FLA fo r Flo rida Amateur
Rad io Week and Field Day. Jun e 18-25. Ap­
pro ximate fr equencies used will be 70k Hz in the
bands on c.w.: o n phone : 3930. 7230. 14330.
21430, 28530. QSL·s should be sent to W40 ZF .
23 11 W. Nassau Dr., Miramar, Florida 33023.

Akron, Ohio
The Goodyear Amateur Radio C lub will hold

its 5th Annual Hamfest Picnic o n June 18th a t
Goodyear Wingfoot Lake Park east of Akron,
I mile west of Suffield, Ohio on County Rd. 87
near Ohio Rte. 43. Jo in us fo r an enjoyable day
of enterta inment, swap-and-shop, prize awards,
and good fellowship Refreshments, displays.
huge flea market. Hours: 10: 00 a.m. to 6:00
p.m. Family admission S2 prepaid. $2.50 a t gate .
For de tails write to Eugene J . Cooke K80RL.
3079 Rosebay Blvd., Norton, 0 1-1. 44203.

Englewood, New Jersey
The Englewood Amateur Radio Association

announces that the week o f June 18 through the
24t h has been proclaimed Amateur Radio Week
in Engl ewood. WA2RI N, WA2NVG and WA2·
CCF attended while his Honor \Valter S. T aylor,
Mayor of Englewood signed the proclamat ion.

•

NO. 25000 SER IES
HIGH Q MINIATURE

VARIABLE AIR CAPACITORS

MA IN OFFICE AND FACTO~Y

MALDEN
MASSACHUSETTS

Hig h Q 0 1 high fre q ue ncie s. Ro tors a nd
Stolon p re ci sio n ma ch in e d from • • "
t r ud ed so lid b ran. Term inol in teg ra l
pa rt o f Slolo r b lock . Sho ft o n inte g ra l
p art o f Ro tor. Scre w . d rive r s lot a d ju st.
ment o r V. " flll lend. d sho ft fo r k ~ob.

O nly 6 porh to a co mp lele Capo ci to r.

Sto ck sizes 15. 2S & 3S mmfd. sing le o r
d uo l un its.

M



." y~ars ago the 'liD
mobile antenna

concept shook the ham fraternity

vvith "fixed station reports
from the mobile"
-it has since been the most

imitated but never equalled!
Hustler and only Hust ler gives you 11 ye ars of proven per formance, mechani ­
ca lly and electrically su perior to all others. You get exceptional repor ts on
every band, 'owest SWR and broa dest bandwidt h. Match inG devices are not
required . Use any convenient length of 52 OH M feed hne. Choose from
either standard or super resonators and buy the mast and resonators for t he
band s you operate.

Convenience of fo ld -over mast for rapid band c hange or easy garaging,
optim ized per formance on each band and a t ime proven concept in mobile
com m un icat ions. a concept veri fied by t he overwhelming majority of ama ­
teurs. are yours only with Hustler!

Model MO-1- 54' Mast for Deck or fender mount - Folds at IS' above base . . Price: $12.50

Model MO·2- 54" Mast for Bumper mount - Folds at 21" above base Pri ce: 112.50

• •

• STANDARD HUSTLER RESONATOR Witts Pow"'-Ilormal sse Duty Cycle
_ IlIUO. .10 meterresonator . $ 8.50
Mode11lM·15 . .15 meter resonator 9.50
Model RM·2O . .20 meter resonator 10.50

I
Mode! RM·4O . .40 meter resonator 12.50

• Model RM·15 . .15 meier resonator 14.50
Model RM·80 . .80 meter resonator 14.50

I SU PER HUSTLER RESO NATOR5-legal Power Limit-Normal SSB Duty Cycle"1 Model RM·I0S 10 meier resonator $1 1.95
Model RM·15S 15 meterresonator 13 .95
Model RM·2OS . . . . . . ... 20 meier resonator 15.95i' Model RM·4OS .40 meter resonator 19.95

.. Model RM·15S .75 meter resonator 24.95
Model RM·80S .80 meter resonator 24.95

The ong in.al
hinge and

sleeve clutch
mechanism.

Rotates 360 · in
horizontal plane

Export Dept. _m Agencies. Inc. 349 W. 14th St.•New Yorte. N.Y. 10014. C.... Address, Robumage - New Yorl<

16800 COMMERCE PARK DRIVE
BAOOK PARK , OHIO 44142

the best!

•

Available from al/ distributors
-who recogmze

NEW-TRONICS CORP.



Q
Z
c(

WILFRED M. SCHERER,. W2AEF

V.F.O. Problems
We have been receiving an increasing num­

ber of queries related to v.f.o , problems.
Quite a few of these situations have been
taken up in past Q & A Columns. The solu­
tions to many of these difficulties usually falls
within the same realm in each case. so after
the following replies we shall call a temporary
moratorium on v.f.o, difficul ties and suggest
th at readers with such problems refer to the
applicable information found below and in
forme r Q & A Columns.

"' Technical Director, CQ.

•

Frequency Instability With Gonsel 76
Q UESTION: I have a Gonset 76 where in the
a.rn , position it loses about 5 kHz when
warming up, but after that it remains pretty
well fixed until you push against the chassis.
Then , when the key is plugged in and switch
to b.f.o., all stability is gone. A person's
wal king across the room can change the fre­
quency as much as 10kHz. When you throw
the B-plus or v.f.o. switch again, the set
changes 10kHz. Where shall I look for the
trouble?
ANSWER : The frequency instability you ex­
pe rience with the Gonser 76 Transceiver ap­
pears to be a mechanical one with the v.f.o.,
or possibly the b.f.o. The approach the n is to
make sure all leads are well soldered ( these
might be touched up with a hot soldering
iron), that all nuts and screws are tight, that
shielding, cabinet and panel are stable, that
sockets are okay. that tubes a re tight, etc.
There may be a bad v.f.o, or buffer tube.
Make sure the tuning-capacitor wipers are
clean (use a contact cleaner if needed) and
th at the drive mechanism for the tuning and
dialing is firm and operating properly. Make
sure the key and any switch contacts are clean

• and that wafer switches are properly aligned
and seat firmly at the detents, Contact cleaner

9 EL EMENT YAGI
GAIN : 16 db.
Mode l: MY ·1 44-9

5 EL EME NT YAGI
GAIN : 12 db.
Model : MY-144·5

VIRTICAL GROUND PLANI ...
with specia l custom features fo r
150 to 170 MHz.

Ga in: 3.4 db. compared to 1/4
wove ground plane. Power Rated :
1 KW AM; 2 KW P .E .P. SSB .
Frequency Range: 144 -148 MH z.
with spec ia l c ustom feat ures for
150-170 MHz .. VSWR: 1.5/1 or
better at resonance .

Ma tch ing system incorpora te s a 200 Ohm
fo lded d ipo le with a 4 to 1 coax ia l ba lun.
E lement length is ad justab le for c r it ica l
tun ing .

For deta iled specif ications, see
you r a uthor i zed Mos ley Dea le r
or wr ite Dept. 21 2 •• •

DIPLOMAT - 2
Mode l: DI-2

DIPLOMAT SPEC IAL
Mode l: DI-2A

10 • CQ • Ju no, 1972
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•. .with Robot, the whole is
substantially greater than
the sum of its parts.
As you know, it is entirely possible to build
a slow scan monitor by using surplus parts.
But Robot equipme nt uses NO surplus
parts. Instead, when we designed our Slow
Scan camera and monitor, we engineered it
for dependabili ty, performance, and to be
trouble free. In so doing, we specified com­
ponents of the highest quality, and in some
cases had to develop some components from
scratch to meet our specifications.

The results have been most satisfactory.
Of the hundreds of Robot monitors and
cameras now in usc, not one has developed
any major problem, and less tha n 2% have
experienced any difficulty at all.

But more important, by having parts of

such high quality, the Robot Monitor and
camera, give remarkably high performance.
And that, after all, is the name of the game.
As we said .. .with Robot, the whole is sub­
stantially greater than the sum of its parts.

ROBOT MODEL 70 MONITOR $495
ROBOT MODEL 80 CAMERA $465
25mm 11 .9 LENS $ 30

ROBOT
ROBOT RESEARCH INC.

7591 CONVO Y COURT, SAN DIEGO, CA 12111
(714) 219-9430

See the comp lete line of Robot SSTY equipment at your nurnt dea ler.

Birmlna:ham, ll.i1 . 35233, James W. Clary Company, 171 3 Second Avenue SOuth, (205) 322-2486 • Anaheim, Calif. 92104, Henry
Radio Company. 931 North Euclid . (71 4) 772-9200 • Los Anl eles, Calif. 90064, Henry Radio Company. 11240 West Olympic acute­
vard. (213) 272-086 1 • Oakland, Cal if. 94607, Amrad Supp ly, 1025 Harrison Street , (415) 451 -7755 • Den'ter , Colo. 10202, CW
Elect ronic Systems, 1401 Blake Street, (303) 244·5523 • Miami , Fla. 33137, Amateur Radio Center , Inc., 2805 NE Second
Avenue, (305) 374-4101 • Honolulu, Hawaii 96103, Honolu lu Electronics, 819 Keeaumoku Street, (808) 949·5564 • Ba ltimore,
Md. 21211 , Amateur Radio Center, 1117-19 W. 36th Street, (301l 889-5214 • Wheaton, Md. 20902, Electronics International
Service Corp.. 11305 Elkin Street, (301) 946-1 088 • Readinl , Mass. 01867, Graham Radio Company, 505 Main Street , (617) 944-4000
• Muskelo n, Mich. 49441 , Electronic Di stributors, Inc.. 1960 Peck Street, (616) 726·3196 • Butler, Mo ., Henry Radio (816) 679·3127
• St. LOU is, Mo. 63132, Ham Radio Center, 8342 Olive Boule'tard, (314) 993·6060 • l as Cruces, New Merico, 88001 , Mannies Hec­
t renrc and Photo Supplies, 802 So. Solano, (505) 524·3646 • New York, N. Y. 10012, Barry Electronics, 512 Broadway, (21 2)
925·7000 • Ash'tille, North Carolina 21101 , h eck Radio Supply, 38 Bi ltmore Avenue. (704) 254-9551 • Cincinnati, Ohio 45231 ,
Queen cur Electronics, 1583 McMakin we., (513) 931·1577 • Cle'teland, Ohio 44112, Amateu r Electronic Suppl y, 17929 Eucli d
Ave., (216 486·7330 • Dayton, Oh io 45404, SREPCO, 314 l eo St., (513) 224·0871 • Portland, Orelon, 97205, Por tl and Radio
Supply, 1234 S. W. Stark st., (503) 228·8647 • Pittsburlh, Pa. 15222, Cameradlo Co" 2801 liberty Ave., (412) 391·7400 •
Trevose, Pa. 19047, Hamtronics, 4033 Brownsvil le Rd., (215) 357·1400 • Fort Worth, TulS 761 10, Ed Juge Electroni cs, 3850
SO. Fre eway, (817) 926·5221 • Hou ston, Teus 77002, Madi son Electronics Supply, 1508 McKinney Ave" (71 3) 224-2668 • Spokane,
Wash . 99206, HCJ Electronics, E. 8214 Sprague, (509) 924·2343 • Milwaukee, Wise. 53216, Ama teur Electronic Supply, 4828 W.
Fond du l ac Avenue, (414) 442-4200 • CANADA: Freder icton, N,8" Audio tectrenres ltd.. 79 Prospect Street, (506) 454·3380
• Toronto , Ontario , VE Amateu r Radio, 3768 Bathurst Street , (OOwnSvlew/. \416) 636·3636 • Montreal , Quebec, Payette Ra dio
Company, 730 St. Jacques, (514) 866·6681 • EXPORT AG£NT; Chlcalo, III no s 60645, E. D. Magnus & Associates me., 571 5 N.
linco ln Ave., Cab le UllMAG, rerex 253503.
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-
may also be needed at these switches. If the 12BY7 buffer also could be cause.
v.f.o, employs a slug-tuned inductor, make The only other suggestion is to keep the
sure the slug is tight and not wobbly. A de- v.I.o. and buffer heaters turned on at all
fective padding capacitor also could be the times, even when not operating the rig. This
culprit. may require a separate heater transformer

V.F.O. Stability fo r RTTY With OX-I 00 for these stages.
QUESTION: Do you have any suggestions for Drift With Apache TX-I
making the v.i.o. of a DX-100 transmitter QUESTION: Any suggestions on how to re-
more stable to permit RTTY operation? duce excessive frequency drift of the v.f.o, in
ANSWER: Any attempt to improve the stabil- the Apache TX- I?
ity of the v.f.o. in the DX- 100 probably ANSWER: Beller stabilization of the v.f.o, in
would be a mailer of experimentation with the Apache TX- I may require different
temperature-compensating capacitors. This temperature compensation of capacitors at
requires a determination of the direction in CtO, C u, CI7, or C19. If the difficulty occurs
which the frequenc y drifts and providing the not only one band, the change would involve
additional compensation or de-compensation only the capacitor related to that band. Other
accordingly. If the frequency goes down- capacitors that may require attention, due
ward, negative capacitance compensation is to a defect thereof, are ClI, Ct a, Ct" C IG,
req uired (lowering capacitance causes the CI El, C 21, C2~, C29. C30, C3t. Make sure
frequency to rise) . Conversely, if the fre- M ts (N E-2) is okay. Also check the VR tube,
quency creeps upward, positive, zero com- as well as the v.f.o, and buffer tubes. Check
pensation or less negat ive compensation than R•. For other suggestions, refer to the pre-
already employed may be needed . vious answers on the subject.

If the present drift appears to be quite FTdx 560 On C.W.
excessive, look for defective components QUESTION: Will the FTdx 560 work on c.w.
such as mica capacitors, temperature-com- without the c.w. fil ter?
pensating capacitors, bandswitch contacts,
loose v.f.o. coil slug, tube, etc. A defective [Continued on page 92)

Am.iI~ur

N~I.

R.egenoy a M e t e r FM - A rne r 1o a n rna.de a.t. 1rn.port. prioes

Get the American Made E ~~~ HR-2A
2 Meter Mobile FM Transceiver.
15 watts minimum output. Only $229.00

-..,-

Model AR·2 Ampli fier boos ts
2 Mete r FM output power
300% .
$119.00 Amateu r Net ,

1 ......-

NEWl Model HR·21 2
12 channel 2 Meter FM
Transce iver. 20 watts output
power. $259.00 Amateu r Net .

Specifications
Power Output: 15 watts at

13.6 V DC
Frequency Range:

144-1 48 M Hz
Channels: 6 transm it ;

12 receive capab ility . :'- .Sensitivity : 0.35 p.V (nom.) + '''1.,] I. t:
20 D8 quiet ing Model HR-2A

Spurious Rejection : 60 DB Mobile Unit. Incl udes microphone, mount ing
Size : 2 V2 " x 5V2 " x 7'12 " bracket.tx and rx crystals for 146.94 MHz

for all your 2 Meter FM needs

Model HR-2MS 6 cha nnel Transcan Tr.l
with signal sea rch recepti on
and 15 watts minimum output.
$319.00 Amateur Net.

E' 'fI;'4~~ Electronics, Inc.
I 7900 Pe nd leto n Pike . Ind ianapo li s, Indiana 46226

R.egenoy a Met.er FM-Arnertoan. rnade a.t t :rn.p o r t prices

12 • CQ • June , 1972



YOU DESERVE THE ULTIMATE . . . REMOTE CONTROL
ONLY SWAN ELECTRONI CS GIVES YOU THIS CONVENIENCE IN A

MULTI-BAND MOBILE ANTENNA

Model

558
Patent No ·s.

2961657
3614574

Swan's remotely contro lled Mobile 558 is the

ONLY deluxe High Q automatic band-switching

antenna available !

Convenient f inger-tip control allows you to

change meter bands while driving , Swan's pat­

ented automatic motor drive control unit covers

10, 15, 20, 40 and 75 meters; and , an indicator

light te lls you when you 're ready to transmit.

Power rated at 1000 watts P.E.P., the Mobi le

558 is top quality throughout .. . gold plated

contacts exclusive LEXAN unbreakable cen-

ter post 6 foot adjustable whip high rad i-

at ion efficiency ... will not heat up Kwik-On

connector . .. and all the experience and skill

that Swan has become famous for in the an­
tenna field.

SWAN MOBILE 55B ANTENNA, $9900
with cable and control included ... .

If you prefer an economical version of the Mo­
bile 558, you can choose the manually adjust­
able Mobile 45 antenna wh ich offers rapid
band-switch ing w ithout the need to remove
and change coils . . . . . . . . . . . .. $6900

Fo r single band operation, try Swan's 2000 watts
P.E.P. Mobile 35 antenna line. Select the com­

binat ion that suits you best. To get the com­
plete details on all Swan antennas and acces­
so ries, like extra Kwik-On antenna connectors
and deluxe bumper mounts, see the 1972 Spring
Catalog.

Model

45
Patent No.
296 1657

USE YOUR SWAN REVOLVING CREDIT SERVICE ACCOUNT AT 10% OOWN

SIMAItI
E LEe T RON I C S Dept. C

A SubSidltlry o f Cl.Jbic CorporatIon

305 Airport Road • Oceanside , CA 92054 • Phone (714 ) 757-7525
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A Modern 2-Tube OX
Receiver To Meet 19 3 1's

Strict Operating Standards
BY WILLIAM I. ORR,* W6SAI

L et's [nee u. Todn)"s J9.11 um uteu r operation is tough busin ess, espe­
ciollv [or th e DX Hound. If';th ever 20,000 licensed amateurs in th e U.S . und literullv
hundreds of operutors on 20 meters around th e world, DX ·chasing e lln be (I frustrating
nrui difficult experience. especially for th e operator hnring I I poor r ecen-er. Lust night,
for example, 1'16KR in ,\1osul, lrnq IH lS coming through QSA 5 (l 1I([ R 6. lIe culled CQ
on 14,405 k c lind li'US literully su-am ped b,. at least six or eigh t stations, jammed into the
high end of th e band between J-l·.390 hoc find 14,400 k c, all culling him nuull,. ! ,rlml
razor.shnrp receiver would su ffice in such u jam-up? If'i,h this type 0/ bed/mil in 1931,
imugin e what th e QRM will be in 40 years ( 1972) when u rare OX station muy have as
m un us len or 1I('enl)" cullers al aile lime ! To com plicate m llll ers. m ore and more (lnltl·

leurs nre running higher oml higher poteet. •U UII )" DX chasers are running uplHlrds 0150
10 100 I('ulls und it is rum ored thut ce rluin prominent Culi lorn iu unmteu rs are running
us m uch as 500 'H,IIs. Fnntustic l Obl'iousl)"• .sucb a situation culls lor (I recen -er ol lhe
highest caliber.

T HOSE fo llowing the trend of amateur rad io
cannot he lp but be conscious of two impor­
tant developments in receiver construction.
These are, of course, the a.c. operated re­
ceiver and the newly developed screen grid
detector tube. T he practicabil ity o f the a .c ,
rece iver has been pointed out by many. and
the testimony of experts has co nvinced even
the most skeptica l opera tor that the sc reen
grid tu be is vastly more sensitive than the
triode.

Aside from the greater sensitivi ty of the
newly developed type 24 tube as a detec tor
and the consequent advantages of using it in
any type of receiver , there is a grea t deal of
satis faction in being able to plug into a light
socket and run the set-and know there is no
battery to be charged afte r seve ra l hours of
cont inuous operation!

The 1931 Regenerative OX Receiver
This compact, sensitive rece iver IS the old

"standby" regenerati ve detector and one-step
audio amplifi er. Most active ama teurs need
no int rod uction to this circuit, having used it

' 48 Campbell Lane, Menlo Park, CA 94025
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at one time or another. This improved, 1931
version is shown in the schematic, and the
various photographs show the layout of parts.
which is not critical.

A departure is taken in this design in that
the receiver is built upon an aluminum chas­
sis. ra ther tha n a breadboard. The panel, 10 0,

is sheathed with a luminum on the rear, to
reduce unwanted hand capacity to an abso­
lute minimum. On the panel a rc mounted the
variable-ratio tun ing dial at center. the band­
set condenser at the left and the regeneration
potentiometer at the right. The rema ining
co mponents are mounted on the chassis.

Three sockets are required, o ne for the
plug-in coi ls and two for the tu bes; the variety
used in this set are sub-panel sockets of the
type widely used by broadcast receiver manu­
fac turers. Some of the mail order houses
carry them if they are d iffi cult to obta in
locally. Note th at the a.c, tubes require the
new 5-prong soc kets, whe reas the coi l takes
the sta ndard 4-prong socket.

Chassis Layaut
The chassis is bent up out of onc piece of

alumi num . The deck is 12 inches long and 5



inches deep, with a II2-inch lip along the
rear edge to give greater rigidity. Two end
pieces su pport the chassis so that one inch
clearance exists under it. Two additional
aluminum brackets bolt the chassis securely
to the panel. Behind the panel, an aluminum
shield plate measuring 12 inches by 4~

inches high completes the assembly, which is
held together by brass screws of 6-32 thread .
All ground connections go directly to the
chassis, and electrical continuity exists be­
tween all alumi num parts, including the panel
shield. As a result, no Common ground buss
wire is requi red, as with the more popular
breadboard construction.

The only unusual component is the Na­
tional 5- 101 audio coupling unit, which is
shown in its component parts in the sche­
mat ico If it cannot be obtained, a sui table
choke is listed in the parts list, and a replace­
ment unit may be built at home. [EDITOR'S
NOTE: W6SAI is overcome by nostalgia . The
N at ional coupling unit is as rare as hen's
teeth. They were hard to fi nd even in the
"good old d ays." )

Insulated, pusk-back wire is used fo r all
connections. except the ones to the tuning
condensers, and these are made with tinned
# 14 wire fo r rigid ity. Antenna terminals are
mounted at one end of the set, on a triangul ar
brace , and th e ea rphone jacks a re at the op­
posite end of the set.

Point-to-point wiring is used. the only pre­
caut ion being to place the filame nt cente r-tap
resistor at the detector socket to minimize
tu nable hum. All power connections are
made to a binding post strip mounted on the
rear edge of the chassis, which may be seen
in the rear and bottom photographs.

The grid-leak and condenser are supported
from the front panel of the receiver on a small
ceram ic sta ndoff insulator to permit the
shortest possible gr id connection to the 24
lube . whose gr id terminal is at the lOP , rather
than on the base, as is the case with most
lubes. T he erstwhile grid connection on the
base is wired to the screen element of the
tube.

The cathode type tubes lake nearly a min­
ute to warm up, and ope rate from a 2.5 volt
a.c . supply. The tubes draw several amperes
o f fil ament current so the bui'der must take
ca re to see that a full 2.5 volts is delivered at
the tu be sockets by the power supply.

Bandspread Tuning
A simple bandspread tuning scheme is

The two tube OX receiver . Simplicity of de sig n a nd
ease of tuning are combined in this se nsitive 1931·
style regenerative receiver that you can build
yourself. Centered on th e ponel is the variable
ratio "Ve lvet Vernier" tuning dial which g ives
over 50 degrees of bandspread on the ham bands.
To the left is the bandset condenser and to the
right is the regeneration control potentiometer.
Antenna and ground termina ls are at the left of
the receiver, on the a lu minum side brocket. The
panel is ma de of a piece of Masonite, spray·
painted black with a coat of clear epoxy over it.
The panel is backed by an a luminum sheet to
reduce hand capacity when tu ning for the weak

OX signals.

used , with the parallel BANDSETTI NG va riable
condenser placed conveniently at the side of
the main tuning dial. Once the amateur ba nd
is properly located by the ba ndsetting con­
denser. all tuning is done with the BASD­
SPREAD condenser attached to the "Velvet
Vernier" tuning dial. A separate plug-in coil
is used for each amateur band. Each coil has
two windings. The larger winding is the in­
ductor for the tuned grid circuit and the
smaller winding is the feedback, or " tickler"
winding. Care should be taken that both
windings arc wound in the same di rection on
the form! Coil data is provided in the chart
for the 160, 80, 40 and 20 meter bands. The
receiver even works well on ultra-high fre­
quencies, such as the unexplored 10 meter
ama teur band.

The receiver design, by the way, is taken
from one built by George G rammer, and
described by him in the December, 1930 issue
of QST magaz ine , and the writer takes no
credit for th is simple and effecti ve circuit.
Those readers interested in obtaining more
background material on this fi ne se t are re­
ferred to tha t article.

A final note before adjustment and tuning

June, 1972 • CO • 15
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Fig. l-Schematic of OX rece iver.

( 1-100 mmf bandset condenser. Homma rlund
" Sta r" midget SM·100, o r e q uivalen t.

(2-20 mmf bandspreod conde nse r. Hammar­
lund " Sta r" mid get SM-20. or equivale nt .

CJ-About 5 mmf. Twist lead fro m o nte nna
te rminal around grid lead about thre e or
fo ur t imes. Adj ust for best sig na l stre ng th.

C..- 250 mmf micra. Aerovox type 1460.
C5-O.25 mf non-inductive paper condense r.

Gircrd-Hopkins type PY.
C,-.OOO1 mmf. Aerovox type 1468.
R1-S megohm grid lea k. Ae rovox " Meta lohm."
R2-100,OOO ohm pote ntiometer. Centro lab or

Electrcd.

RJ-20 ohm cen te r-to p filament resistor. Pilot.
R~-2000 ohms, 1 watt. IRC.
TI- No tional 5-101 Aud io couple r. If uncvcll­

able, use All ied Knight [Knig ht] 350 henry,
5 me choke [stock number 54A2350!,

51 ' 52-Twin Terminal strip. EBY 22-5.
RF C- 2Y, mh Nat ional R.l00.
Coils-See coil table. Or use Bud "Lc-Coil" kit

# 222 (4 prong, 2 wind ing).
NOTE: Compone nt specif ications taken from
" Ra dio's Moster Encyclopedia" , first edition,

1935.

is discussed : this receiver uses blue glass
A returns tubes, as they have proven beyond
a doubt to be super-sensitive for shortwave
reception, and much superior to the colorless
glass tubes, commonly used by many unth ink­
ing amateurs.

Receiver Tuning and Alignment
The only complicated part of receiver con­

struction is winding the plug-in coils. Several
manufacturers make plug-in coil sets, and
they may be used with this receiver. provided
the tickler winding turns are adj usted by ex­
periment to make regenerat ion occur about
a t mid-point on the screen grid control. Most
ma nufactured coi ls have too many tickler
turns fo r the supe r-sensitive 24 tube, and
turns must be removed for proper operation
of the coil set.

The reader sho uld be warned to follow the
pin sequence on the coils to insure tha t the
wind ings go to the correct points in the circuit
and , fin ally, he should be alerted to the fact
that the coil pins should be thoroughl y
cleaned of fl ux and solder to make sure con­
tact with the socke t receptacle is firm and
sure.

Since all readers a re fam il iar with coil
winding procedures, these detai ls will be
skipped and we will consider receiver tun ing
and alignment.

Tuning and Alignment

The receiver will wo rk we ll with a plate
potential o f from 90 to 250 volts , with the
higher voltages provid ing slightly louder sig­
nals. After plate voltage is applied and the
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Rear view of receiver. Major
components are mounted to
the aluminum chassis, which
is used in place of the popu­
lor breadboard. At the rig ht
is the plug-in coil, with the 24
tube to its left. The grid leak
and grid condenser are
mounted to the aluminum
panel by means of a sma ll
sta nd off insula tor. Next to the
detector is the audio coupling
unit, and at the left hand end
of the chassis is the 27 audio
ampl ifier stage. Earphone
terminals are mounted in the
for aluminum side bracket.
Power leads terminate at the
five bind ing posts mounted on
~ bake lite strip at the rea r of

the chassis.

tubes warm, touch the grid ca p of the 24 wit h
yo ur finger, a click or buzz should be he ard,
depending upon the setti ng of the regenera­
tion control. With a 15 foot antenna con­
nected, and the receiver grounded 10 the
radiator or heat ing system in your home, you
arc read y to recei ve signa ls. Advance the
regeneral ion contro l until you hear the soft
" plop" of regeneration, and start looking for
s ignals. If a ll is well . you will hear many of
them as you tunc back and forth . If not, make
sure of your connec tions and that your ear­
phones arc plugged in.

Once amateur signals arc heard, by adj ust­
ing the ba nd-set condenser, the high fre­
quency end o f the band should be found by
tr ial and error. as the main tu ning dial is
adjusted for ncar-minimum capaci ta nce on
the bandspread condenser. With the band-set
condenser properly adjus ted, the high end of
the 80 meter band will fall abo ut 10 on the
main dial. and the low frequency end about
70 . That's real bandspread !

And how does the little receiver work?
Very well. With a 50 foot antenna, Europeans
have been heard on 40 meters from the west
coast and Africans and South Americans
have been heard o n 80 meters. ( E DITOR'S

N OTE : The receiver works well on s.s.b.• too l]

Final Nates
There arc a few d isadvantages resulting

from coupling the detec tor tube d irectly to
the antenna, most of wh ich can be overcome
with care. One of these is the effect of thc a n-

tcnna on receiver tun ing. U nless the ante nna
is tightly strung and rigidly supported there
may be a waver in the note of incoming sig­
nals when the antenna swings in the wind.
An indoor antenna will slop thi s annoying
problem.

The size of the antenna coupling condenser
is fairly critical. If it is too great, sensi t ivity
may suffer and the recever may overload on

Table 1-
Coil Winding Data for 2 tube OX Receiver
Coils are wound on 11;2" d ia mete r forms, 4 prong.
160 meters-Primary, L1: 70 turns # 32 silk covered

wire, c1osewound .
Tickler, L2: 10 turns #32 silk covered

wire, c1osewound, about 1/8 inch
below primary winding.

80 meters-Primary, l1 : 37 turns # 22 d .c.c.,
c1osewound.

Tickler, L2: 6 tt~rns #22 d.e.c ., close­
wound, about 1J4-inch below pri­
mary winding.

40 meIers- Pri ma ry, LI : 19 turns #22, spa ced
3/4-inch long.

Tickler, L2: 4 turns # 22, about 1/4­
inch be low primary winding.

20 meIers- Prima ry, L1: 8 turns # 22, spaced
about 1/2-inch lo ng.

Tickler, L2: 4 turns # 22, about 1/4.
inch below primary winding .

NOTE: Primary winding goes to " g rid" and "File ­
ment" pins of coil form . Grounded end of primary
wind ing is at bottom end of form. Secondary
winding goes below primary winding, wound in
same direction. If se t refuses to oscillate, reverse
secondary winding connections at socket terminal.
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EARSPLITTER
"The distinctive Warning S ignar '

$35. 95
Int roductory
Pr ice 1.5 poundtSiIo, .-. 5-

ELECTRONIC SIREN ES·900
Now being used by :

Vol. firemen, aux. pol ice, boats, fire
alarm systems, burglar alarm systems, etc.

Thri EARSPLITTER ES-900emiU. Ioud.
......' oOIt-9'fU ~'.II''t. ,.., wlflofnll
_ rod, juS'! I, t he ...... Ii._u.d on m.
lM_ pole., f Iftd _ ...ncv ......ic:ift.

No moving pwtl to .... ou, Of' ru lt!
• ' he tOfte ....... f rom low to higtl

....1Of"\eIc.!ty .
• 0._ ""' ,"'-' 1 *"C»" from bel ­

'.....
• W.II opere" 011 12) 6 voll l....' ....n

bin.......,
• Opt""" ..n wi t . ~ 13 vol" D. C.
• ElectrOftI(: .,od ..........um l ' UrflCi'H

hoi... ... budl in lO _ in ' ..... UN'
wftoc:h "total ly _'.Droof

W'*' YOU r-.d ." "011 EARSPLITTE R

A lso available as car theft alarm •••••••••• $ 39 .9 5

WRITE FOR NAME OF NEAREST OEALER

CRYSTALS
the "long playing" crystals

BOMAR CRYSTAL COMPANY
201 Blackford Ave., Middlesex, N. J. 08846

Phone (20ll 356-7787
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Under-e:hassis view of receiver. Simplicity of wiring
is a feature of this regenera tive receiver. Compo­
nents are mounted tastefully about the a rea, using
as short leads as possible. At the left is the 27 sock.
et, with the 24 socket and coil socket a t right. The
filament center-top resistor is placed a cross the
terminals of the de tector socket. Only 5 po rts under

the chassisl

strong local signals. Coupling sho uld be as
loose as possible.

Finally, the problem of "dead spots" should
be noted. When the receiver tunes across the
resonant frequency of the antenna it may be
difficult, if not impossible, to make the de­
tector oscillate in the vicinity of such points.
Lowering the capacity of the coupling co n­
denser will help, or the an tenna length should
be changed so th at resonance does not occur
in any ham band.

Receiver Hum?
Those not used to thc new a.c. tubes may
question the hum level of the receiver. De­
tector tubes vary considerably with respect to
hum, so it is wise to try a few different ones
and choose the one with the lowest hum.
Although not shown in the photographs, it
was found necessary to add an aluminum
tube shield around the detector tube, espe­
cially when the set was operated in the vicin­
ity of light lines. The use of a tube sh ield and
"hand picking" the 24 tube will result in a
hum level that is almost inaudible.

A ~ompanion Transmitter
Once you have gotten the "hang" of operat­

ing this fine receiver, you should be ready for
your next construction project. This will be
a 1931-style c.w. transmitter for 80 meters
using a rel iable and rugged 210 tube in the
popular Hartley circuit. Watch for it! [NOTE:
The receiver described in thi s article, and
much of the information is taken from "A
Two Tube A.C. Receiver," by George Gram­
mer, in the December, 1930 issue o f QST.] •
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A High-Selectivity I. F. Filter
BY IRVING M. GOTTLIEB,* W6H D M

(0'

Fig. l-Evolution of the high.selectivity filter. (A)
Circuit of pi-section ima ge-pa rameter filter. (8)
Equivalent circuit with an internal impeda nce step­
down arrangeme nt. (C) Equivalent circuit with an
a lte rnate step-down tech nique. (0 ) A third method
for affecting internal step-down of impedance so
that practical values of L1 and C, can be used. It
was decided that th is method would be the easiest

to implement.

downright minimal outlay of the media of
inflation!

An apropos prelude to actual construction
involves a few words about i. I. transformers
and bandpass filters. The frequency response
of conventional i.f. transformers is generally
attained by slightly overcoupling two hi gh-Q
resonant circuits. By overcoupling, is implied
an inductive coupling somewhat in excess of
the tightest coupling which would still pro­
duce a single maxima in the overall response­
curve. Actually, the overcoupling, and its
resultant double-humped response is a means
for the avoidance of the more needle-shaped
response of single high-Q tank circuits. It is
true that the single-tank response can be
selective enough to provide high discrimina­
tion between closely-spaced signals. But such
selectivity is not very kind to modulated
carriers. (To obtain steep skirts, the designer
would be forced to cascade a number of such
"universal resonance" type responses and the
bandwidth would be too narrow for reason­
able fideli ty in the passage of a.m., s.s.b., or
narrow f.m. signals. And stagger-tuning is not
too different from the overcoupling technique
insofar as concerns the net response.) What
is needed, of course, is a flat-topped response,
wide enough to offer equitable passage to the
more significant of the modulatio n sideband­
frequencies. Admittedly, the conventional i .f,
transformer does well in this regard, but it
appears reasonable to suppose that still better
results would obtain if we could narrow the
bandwidth somewhat, and simultaneously
steepen the slope of the skirts, i.e., a closer
approach to the ideal rectangular-response.

A rectangular frequency response curve
would represent the beautiful situation where­
in full accommodation of the significant mod­
ulation-sidebands could be had, along with
optimum discrimination of off-channel inter­
ference. It is no great secret that such re­
sponse is hotly pursued, but never quite
captured. Of course, mechanical fi lters and
multiple-stage i .f. channels are capable of
producing quite steep skirts. And relevant to
this are the frustrations filter designers have
felt about the matter. For years, near-rect­
angular responses have been designed into
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T liE basic selectivity of the 450 kHz i.r,
channel in both single and double conversion
receivers can, in many cases, be apprecia­
tively improved by a passive-filter technique.
The method to be described does require a
fair measure of patience and a healthy zest
for experimentation. Nonetheless, its imple­
mentation is well within the domain of minor
surgery. Although the presentation will be
oriented towards the practical, this article
will not attempt to spell out the specific
modus-operandi for a particular receiver via
a regi mented how-to-do procedure. Nor will
this innovation be represented as competitive
with a nice, but expensive mechanical-filter in
its ability to suppress off-channel interfer­
ence. It is only asserted that many receivers
can be considerably benefitted, and with

'931 Olive St., Menlo Park, Cal. 94025
R L C,

I

June, 19 72 • CQ • 19



tivation here is that we are not seeking the
needle-shaped selectivity depicted in fig. 2,
but rather, a reasonable approximation to the
rectangular shape of the ideal response also
shown in fig. 2.

Having now imposed masochistic obstacles
in our path, let us explore the possibilities of
overcoming them and arriving at something
good. The network shown in fig. I (A) is a
full-pi section bandpass fi lter 'in which the
elements are determined from the principles
of image-parameter theory. This formidable­
sounding method is not really difficult to use
inasmuch as the formulas for the filt er ele­
ments are simple algebraic-equations. The
beauty of this basic network is that one can
obtain very nice bandpass responses when it
is used as a building block of a more exten­
sive filter. Even the single section can pro­
duce a more-desirable response than obtains
from overcoupled tanks. And when used in
conjunction with a slightly modified, or "rn­
derived" section, the skirts of the response
curve can be made even steeper. The only rub
in the above statements is that practical im­
plementation. though easy at 10 kHz, is
impossible at 450 kHz. The series-arm would
consist of an inductor of many henrys and a
capacitor of a frac tion of a picofarad. The
only sui table hardware which can comply
with such values is a quartz crystal. Si nce it
is not our objective to design a crystal filter,
we have to search for a different technique,
one that will permit the use of reasonably­
sized elements. In the network of fig. I (A)
a large inductor would self-resonate below
450 kHz and a fractional-picofarad capacitor
would have its desired effect masked by much
larger stray-capacitances.

A way out of this dilemma could be the ar­
rangement of fig. I ( B). Now a lower imped­
ance series arm (smaller inductance. larger
capacitance) can be employed to achieve
identical performance to the network 'of fi g.
1(A). T he auto-transformer action of the
tapped windings preserves the mathematic­
ally-necessary impedance match within the
fi lter network. It looks good, especially when
one considers that impedance varies directly
as the square Qf the number of active turns.
For example, a center-tap would provide one
fourth the full-winding impedance. Great,
but who wants to horse around with the miles
of fine wire on an Lt. coil? Such a lazy ap­
proach to one's goal leads to the link-coupled
version of fig. 1(C). This could, indeed, be
the way to fly. However, in view of the re-

~
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Fig . 2-De siroble a nd nct-sc-desirc ble response
curves.

networks intended for bandpass functions in
. telephone work. But these have been imple­
mented for audio and low-carrier frequencies.
say to 40 kHz. When attempts are made to
extend the design of such bandpass filters to
the 450 kHz region, we wind up with im­
practical elements such as multihenry-induc­
tors and fractional-picofarad capacitors. And
the picture is even worse when we think of
higher impedance levels than the nominal
600 ohms used in the telephone industry.

In orde r to alleviate the above-mentioned
frustrations, the author indulged in some ex­
periments with combinations of i.f. trans­
formers. Figure I shows some of the ideas
investigated. These configurations did seem
to suggest the possibilityof improving the re­
sponse of the conventional i.f. transformer.
The experimentation was guided by the fol­
lowing premises:

I. The insertion loss which might accom­
pany a more rectangular response is not of
adverse consequence providing it is kept
within reasonable bounds. Although, it would
not be desi rable to deplete the gain of an Lt.
channel too much, most receivers probably
have an excess of available i.I, gain. So, if a
moderate loss of i.f. gain accompanies a de­
cided enhancement of the i.f. skirt selectivity,
there wi ll ensue an overall improvement of
performance. ( Moreover, there are generally
ways in which a fair share of lost gain can be
'recaptured .)

2. Inasmuch as the author does not possess
winding equipment or sophisticated bridges,
it was decided to seek the desired improve­
ments without winding or modifying indue­
tors, This might seem to be too much to hope
for, but wait!

3. Finally, no active circuitry, op-amps,
Q-multipliers, regeneration, etc. Only passive
LC networks would be allowable. The mo-
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Fig. 3-The circuit of the high-selectivity l.f. filter. R1 a nd Rz are used only during bench-testing and
alignment outside of the receiver. Capacitors C2 and C, do not p roduce any resonances in the
filter. They are large bypass capacitors and are intended to provide a low-impenda nce c .c. path
to ground. These capacitors can be ignored during bench-testing and alignment outside of the

receiver. See Table I for the values of the components used in the filter.
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Fig . 4-Response of the high-se lectivity i.f. filter.
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units should make for easy packaging. )
Now let 's tackle the series-arm, comprised

of T2 and h. The road to high Q in a series­
resonant tank is via large inductance and
small capaci tance. Because of stray capaci­
tan ces and ye olde law of diminishing returns,
it was determined that it would not be too
rewarding to resonate with less than, say 12
pf. To get into this ball-park, the series-con­
nected coils of a 262 kHz i.f-transformer are
used. First, disconnect the coil leads from the
connecting pins in order to remove the orig­
inal parallel-resonating capacitors. The coil
must then be connected in series, but it is
necessary to achieve the right phase-relation­
ship so' that the net inductance will be the
highest of its two possibilities. Using the test
setup of fig. 5. determine the phasing which
yields the lowest reso nant frequency. Having
done this, cement or tape a 12 pf capacitor

. " .
t'? the inner structure of the transformer. The
two leads of the resultant series tank are
brought out opposite sides of the assembly so
that they can be 'passed th rough 1111 6" slots
cut in opposi te faces of the shield can,

Next , connect up the entire filter-circuit as
shown in fig. 3. Do not replace the shield cans
yet. Use the test procedure indicated in fig. 6

stricted working-space inside of a small i. f. ­
transformer, it could be easier said than done.
And one would have to contend with the
coupling-coefficie nt between the link and the
i. f. coil. No. there must be an easier way yet!

To make a long story short. the easier way
turns out to be the configuration of fig. I (D).
for it turns out that impeda nce-reductiori can
also be accomplished by a capacitive di vider.
This is intriguing because we have now recon­
ciled much of the incompatibilitythat often
exists between theory and practice. This being
so, let's refer to fig. 3. and to Table I for the
basic information needed to implement this
idea. Our efforts should be rewarded by a
ffequency-respoqse similar to that shown in
fig. ~. Theinsertion lossof the high-selectivity
filter is about 4 db greater thanthat of one of
tHe-oi .f. transformers used in the'conventional

• •

way. But, the response is much-mare selective
and many receivers should perform in a more
desirable man ner when modi fied with this
filter. ,

With regard to i.f. transformers T. and T3,
disconnect the leads of one winding fro m
their connector pins. This also accomplishes
disconnect ion of the plastic-encapsulated
resonating capaci tor. Next, substitute the
series-connected capaci tors, C3, C-l in one
transformer, Cn, C7 in the other. These ca­
pacitors have to be physically small so that
they can be inserted within the inner structure
of the plastic fra mework of the ' assembly.
Otherwise. it will not be possible to replace
the shield cans when the filter is ready for
installation in the receiver. (Although the
smaller mica-capacitors are OK for this pur­
pose, the au thor in retrospect would suggest
consideration be given to ceramic capacitors.
For example. the Mallory "discap" is avail­
able in several different temperature coeffi­
cients. and the flatshape of the small-100 volt
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Electric vOltme'er
Of oscilloscope

Fig: 5-Test procedure for phasing the connections
of d . transformer T2 in fig. 3. The series connection
of the coils which results in the lowest resonant
f r.eq~ency is correct. Resonance is indicated by a
dip In the response of the monitoring instrument.
Be sure that the coils ore dis.connected from their
o rig inal resonating capacitors. After the desired
i~forma tion is obtained, the 150 pf capacitor is
discarded. No test need be mode of the series reso-

nance behavior of these i.f. coils .
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adjusted to one side or the other of maximum
response. If not, one of the associated resonat­
ing capacito~ will have to be made larger or
smaller. (Which way to go will be evident to
the brand of experimenter who has gone this
far, so detailed instructions would serve no
useful purpose here. ) Keep in mind, how­
ever, that C3 and Co exert very much g reater
effects on changi ng resonant-frequency than
do C. and C,. Also, if other circumstances
allow, the author suggests that alignment be
finali zed at about 445 kHz. (This was the
center frequency of the response shown in
fig. 4.)

When it is felt that the response of fig. 4
has been essentially duplicated, the i.f. trans­
former assemblies can be inserted into their
shield cans. The three cans can then be taped
together to form a fairly compact overall
filter-unit. An alternative packaging tech­
nique is to mount the three i.f, transformer
assemblies within a metal box with external
dimensions of approximately 2%" x 2" x 4".
Such boxes are readily obtainable at the larger
dealers in electronics gear. If such a box is
used, insert shim-stock partitions between the
transformers so that the filter will not be de­
graded by stray coupling.

In conclusion, those with the fervor of the
born-experimenter can investigate the follow­
ing suggestions :

I. By making capacitors C. and C, some­
what smaller, the insertion loss of the filter
can be reduced. (With prescribed component­
values, the insert ion loss is about 4 db greater
than one obtains from a single i.f, transformer
used in the conventional manner. ) The band­
width and selectivity of the filter will then be
somewhat degraded, but not drastically if this
modification is not pursued too far. Con­
versely, if more insertion loss can be toler-

I" PUf • OutlllJt • •
, terminal 1 termlnal- A

\ 0.,"" • •
' . rmtl''IO t· B

Fig. 6-Test procedure for alignment of the high
selectivity filter. Note that the large bypass eepecl­
tors, CJ and C, are not used for the test. Considera­
tion should be given to the capacitance of the out­
put monitoring instrument so that no more than
about 10 pf is added to the output circuit. The
objective is to optimize the output by adjustment
of the permeability slugs in the three I.f. transform.

ers of the filter.

150,1

L, p

262 kHz

I.F. Trons.

L. S
39K

to ascertain that the fil ter network is func­
tional. The output monitoring instru ment can
be.either an electronic voltmeter or an appro­
priate 'scope. In the laller case, it is desirable
to use a x10 divider probe to avoid excessive
detuning of the secondary of Ta. All cores
sho~~d be initially adjusted to their midway
posmons, (A special nylon tool is available
which allows adjustment of either core in a
given transformer from the top of the unit.
Thus, the descriptive-name "top-tuned." ) Do
not initi ally strive for alignment at a desired
i.f. frequen cy. Rather, by patient adjustment
of both the cores in T. , T2, and Ts, and the
d. generator frequency, try for an initial
alignment no mailer what frequency thi s oc­
curs at. It will be found, particularly at the
final stages of optimization, that there is some
interdependence among the adjustments and
it is necessary to repeat the procedure a num­
ber of times. However, once the gross ad­
justments have been made and it is felt that
subseque nt optimization is in the nature of
refinement, the generator frequency should
be left alone.

After the above optimization has been
achieved. note the positions of the various
cores. If any of them are at one extreme of
their travel, it is likely that tru e alignment
was not accomplished . Taking into account
the generator freq uency and the desired i.f.
mid-frequency, it ca n be determined what
corrective mea sure is necessary. Perhaps
none wi!1 be required because the next step
of the alignment procedure is to try for align­
ment at the desired i.f, frequency, where it
will hopefully be found that each core can be
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Component

C" C,

Description
and Rating

455 kHz "Top-Timed"
Lf. transformer.

262 kHz "Top-Tuned"
i.f. transformer.

Origin al resonating­
capacitors .

"Small" mica-capaci­
t or s o f imped an ce
tran sformation net­
wo r k . 12 0pf . 5 % ­
100 v.

"La rge" m ica-capaci­
t o r s o f i m ped a n ce
tran sfo rm at ion ne t­
work . 1300 pf', 5%­
100 v ,

Cera mic disc capacr­
tors. .02 mf.

1\1 ica ca pac itor for
se ries-arm. 13pf, 5%­
100 v.

Simulat ing resistance
for inte r na l imped ­
a n ce o f g e n e r a t o r
(m ixer or i .f . ampli­
fi er ) 68K. t / 2w.

Simulat ing resistan ce
for load (grid-return)
2.7 meg.• 1/2w.

Manufacturer
and Model

Miller-Type 16-PCI

Mill er-Type 14-Hl

C o r n e l l-Du b l ie r ,
Sprague, Centra lab .
EM. etc.

C o r n e ll-D u blier ,
Sprague. Centra lab,
EM. etc.

Mallo ry, Ccntralab,
Sprague, etc.

C o r n e l l-Du b l i e r ,
Sprague, Centralab,
EM. etc.

Comments

In T I • the original resonating ca­
pacitor in the secondary ( L2) is
disconnected and is re placed by
the series combination. C3 and C.. .

In T2. the origina l resonating
capacitor in the primary ( L 5) is
disconnected and is replaced by
the series combination, CG andC7.

In th e fi lter ci rcuit. the primary
and secondary co ils are both dis­
connected f rom their original re­
sonating capacitors. The two coils
a re then connected in series aiding
and series-resonated by C:;.

The i.f . coi l connectio ns to these
capacitors remain intac t.

T hese capacitors a re critical in
their effect s on resonance.

T hese capaci tors are not cri tical in
their effec ts on resonance.

T hese c a pacitor s p r o v id e a.c .
ground paths to shields and chassis
of receiver.

Try for resonan ce In co mpleted
fi lter circuit.

Use only during tests. Remove
when fi lter is installed in receiver.

Use o nly during tests. Remove
when fi lter is installed in receiver.

Table I-list of components for the filter of fig. 3

a ted, C, a nd C, can be m ade somewhat larger
and the se lect ivity of the filte r will be sharp­
ened. Fortunately, Col and C7 can be varied
over an appreciable range with relatively little
effect on resonance which is prim arily gov­
erned by C3 and C r..

2 . A com prom ise was made in the arrange­
ment o f T z to minimize surgery. An even
closer-approach to rectangular response can
be had if the two coils of 7 2 are moved so
that they are physically adjacent and share a
com mon permeabil ity-slug. U nder such con­
ditions, se ries reson~nce o ccu rs in the 8 to 10

pf ra ther than in the 12 to 15 pf regi on.
3. In a ll insta nces. better filte r-performance

obtains a t lower frequencies. say 430 kHz
than a t the higher f requencies, such as 460
kHz.

4. The author in vestiga ted the m ailer o f
grounding o f the inner c ircui try of the filter.
Experiments were conducted with grou nd ing
of the ju nc tio n of C, and C, as well as wi th
o ther circu it ju nct io ns. No such grou nd co n­
nection yielded beneficial results ; indeed, a t
least so me degradat ion o f the response ap-

[Continued on page 80 ]
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Tips

For

Worki

DX
BY GILBERT C. FORD,* W70XD

o NE of the biggest thrills in ham radio is
working OX. T o talk personally with a fellow
hobbyist in a distant part of the world is still
exciting even in thi s modern day of advanced
tec hnology. No one can define preci sely
what a OX contact is, and we all know that
a . contact tha t is fantastic OX on eighty
meters may be just ord inary on the fi fteen
meter ba nd. A QSO that is just run of the
mill for the experienced OX man with kilo­
wa ll , l Ofl- foot tower and five element bea m
may seem like the contact o f a lifetime to the
ham who has just had his license a few
?,onths. Generally, however, for a ham living
In the United States, any contact with a sta­
tion outside the continental United States
and the lower tier of Canadian provinces is
considered OX.

Why Work OX?
Why do hams like to work OX? Although

each of us may have our own special private
reasons for enjoying DX contacts, these reas­
ons tend to be much the same for all hams. A
certa in pride o f accomplishment comes along
with doing the unusual, and talking with a
fellow hobbyist on the opposite side of the
world is something the ordinary ci tizen docs
not often do. Such cont acts arc still difficult
enough to give most o f us a distinct feel ing o f
accomplishment. And for those with collector
instincts there arc QSL cards and awards,
awards of enough different types to appeal to
and satisfy almost anyone's psychological
needs in this area.

04 15 E. Sherman Ave., Nampa. Idaho 83651.
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The ability to work OX serves as an excel­
lent proof of performance of your statio n.
If you can work AP2 KS in East Pakistan, or
LZITO in Bulgaria, your station really must
be a ll right. And there is no better way to get
fami liar with the vagarit ies of the ionosphere
than to become a serious OX-er. You will
soon become quite aware of the Fvlayer,
diurnal and seasonal variations in propaga­
tion characteristics, and the eleven-year sun­
spot cycle.

Although most hams do not take advantage
to any extent of their opportunities to learn
about the countries they contact , O X contacts
nonetheless do afford an unequaled opportu­
nity for learning about the geography, eli­
mate, customs, and culture of other parts of
the world. All that is necessary is to develop
a modest amount of skill in asking the right
questions.



I
Kinds of OX

There arc really only two kinds of OX
stations, rare and common, with , of course,
some gradations in between. The rarity of a
OX country is not determined primarily by
how far away it is but by how few amateurs
are on the air there. The really rare OX coun­
tries have no active amateurs, and your only
hope of collecting a QSL from them depends
upon a OX-expedition sett ing up a station
there temporarily. A contac t with a country
halfway around the world can be a common
OX-QSO, if the country has a large popula­
tion of amateurs. The prime example of th is
type of situation is Japan with is burgeoning
ham population. Once you have made any
kind of start as a OX-er, you will soo n have
had man y JA contacts.

Styles of OX Contacts
To a certain extent the type of QSO you

have with OX stations is up to you. You can
have a short, snappy, concise, contest-style
contact with an exchange of signal reports,
QTHs, handles, and then 73, and it's all over,
or you can enjoy a leisurely rag-chew style
exchange of interesting information about
your sta tions, how you earn your living, and
the unusual fea tures of life in your respective
countries. You don't always have a choice.
Your contact may be in a hurry to work a lot
of sta tions, and if he is a rare catch, a lot of
your buddies will be waiting on frequency
anxious to snare him as soon as you let him
go. But if he is fro m a country which would
generally be considered common and if he
seems at all inclined, try to draw him out into
an interesting conversation by giving him
some unusual fac ts about your area or life
style, and by asking some lead ing questions.
You will be pleasantly surprised by the re­
sponse you will usually get. If he seems anx­
ious to get away, by all means graciously let
him go and look for a more interesting type.
With a little practice and some advance
planning, you'll soon be a master at turning
what would otherwise be a routine OXQSO
into an exciting experience.

Station Requirements
What kind of sta tion do you need to work

OX easily and successfully? Hams work OX
with all kinds of gear, ranging from simple
homemade QRP rigs delivering only a watt
or two to a dipole up to stations having sepa­
rate kilowatt amplifiers for each band feeding
rotatable six-element beams 150 feet in the

o
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An unusual aTH often works wonders.

air. But ~ Iost DX contacts are made with
equipmen t somewhere in between these two
extremes. The average OX station runs about
150 watts to a three-element Yagi or a two­
element quad up 35 or 40 feet. Only a few of
them have higher power or more elaborate
antenna systems. Since reciprocity is nearly
always valid for radio transmission paths, you
can be sure that if you run 150 watts or so
to a simple beam, the OX stations will hear
you if you can hear them. However, you can
improve you r abili ty to hear them by pushing
your beam up to 70 to 100 feel above ground,
and of course they will hear you bet ter, too.
The amount of energy radiated or received at
the low angles important in OX work im­
proves markedly as you get your antenna
higher in the air. Only a few enterprising
hams usc a rotatable beam for OX work on
40 and 80 meters. On these bands you might
consider a fixed direction beam if there is a
particular geographic area of special interest
to you. But in any case, mount your antenna
as high and in the clear as possible.

Is High Power Necessary To Work OX?
H igh power isn' t really necessary, but it is

sometimes helpful. H igh power doesn't help
at all in receiving, and being able to hear OX
is more than half the battle. H igh power mat­
ters most when you arc fighting for a OX
station's attention in a pile-up, or under con­
ditions of heavy QRM.

In summary, to work OX with relative
case you should plan on being able to radiate
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Some bands require daytime , others prefer a night
path, while another Is not too par ticular.

•

sleep schedules, and it is helpful to remember
that these same restrictions hold true for DX
stations as well. Even if the ionosphere is
cooperating, you won't hear many stations
from a country when it is 3 A. M. there local
time. Other fac to rs being equal, the number
of stations you will hear from a OX country
will go th rough two maxima each day, a
minor peak during the early morning hours
and a major peak during the late afternoon
and early evening. Morning and evening here
refer to local time in the OX-country. The
peaks will be somewhat evened out on week­
ends when the constraint imposed by working
hours is removed. Of course the other factors,
chiefly the sta te of the ionosphere, usually
aren't constant during the day. The point is
that in addition to the ionospheric propaga­
tion charts you should also consider what the
local time is in the country you are trying to
contact.

Best Band For OX
No one band ca n be really said to be best

for OX. The 20, IS, and lO-meter bands are
usually thought of as the standard OX bands,
but OX is worked on all bands. Year in and
yea r out, probably more OX is worked on 20
meters than any other single band, but during
the yea rs of sunspot maximum the 10 and
IS-meter bands can perform fantastically
well. But when the number of sunspots begins
to wane, first the 10-meter band fades and
eventually also IS, but the amount of iono­
spheric absorption at the lower amateur fre­
quencies decreases, and as a result the 80 and
40-meter bands become real OX bands.

The propagation characteristics of the com­
mon amateur bands can be summed up by
the following simple ideas. The 10 and 15­
meter bands require a sunlit or daylight
path, the 80 and 40-meter .bands require a
dark or night-time path for bx propagation,
while the 20-meter band will produce OX
contacts over either a daylight or night-time
path, or a combination of the two. These
ideas can be refined considerably by studyi ng
the propagation charts, but they do tell you
basically what you need to know about the
propagation characteristics of the different
bands. •

Phone or CW
Which mode is best for OX, phone or c.w.?

From a strictly technical viewpoint, c.w. has
the edge by a few db in regard to receiving
efficiency, and frequently when a band has
gone out for phone to Europe, for example,

•,
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You won't hear many stations from a country when
Ills 3a.m.lhelr time.

100 walls or so by means of efficient beam
antenna. for example a two-element quad
or a three-element Yagi, and to have a re­
ceiver that is stable, has good selectivity, and a
sensitivity in the range 0.3 to 1.0 ~v for 10 db
(S+ N) I N ratio. If you ca n meet these basic
requirements, you will be able to work lots
of OX. PUlling your antenna up to 70 feet
or higher and increasing power to the legal
limit will improve your results, but probably
not as much as you might expect. Increasing
power output by a fac tor of 10 will make a
10 db increase, or approximately two S-units
difference. T hese two S-units will be of im­
portance to you mainly during marginal
conditions.

Best Time of Ooy To Work OX
Except for weekends, the times most of us

can operate are restricted by our work and
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You will become aware of the F -Icy er, diurnal and
seasonal variations In propagotion characteristic s.

and the 11 year sunspot cycle.

calls can still bring you success. Two im­
portant don'ts should be observed. Don't
call While a contact is still in progress, and
don't call while the DX station is transmitting.
He won't be able to hear you if he is trans­
mitting. If your state is a rare one, be sure
to give the name of your state when calling.
I have found that mentioning my QTH,
Idaho, often works wonders.

Does it pay to call CQDX? Generally not,
but again if you live in a rare state, as I do,
a CQDX works extremely well in raising the
more common type of DX and may even turn
up something rather rare on occasion since a
surprising number of foreign hams are work­
ing towards WAS.

If you are really serious about working 300
countries or more, you are going to have to
keep track of all the DX expeditions and
other one-time operations from the zero ham
population areas of the world, but my advice
is not to take working DX that seriously.
Settle on some more easily obtained goal such
as a DXCC certificate, and have fun while
doing it. In my opinion, it's a lot more re­
warding to talk to a real Bulgarian or Span­
iard in his native country than it is to have a
60-second QSO with a fellow American , even
if he is operating from some previously un­
inhabited rock off the coast of Madagascar.

[Continued on page 82)
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How To Listen For OX
The serious UX man will spend a. lot of his

operating time listening, and his success in
fin ding DX depends on a few simple prin­
ciples. Certain situations always alert the ex­
perienced DX..,r to the presence of a DX
station. The most obvious of these is of course
the pile-up, but there are other somewhat
more subtle indicators to look for. On phone,
an y time you hear an American ham talking
slowly and deliberately with careful enuncia­
tion, the probability is high that he is in con­
tact with DX, and if you hang around the
frequency you are likely to get a chance to
work the DX too. In tun ing arou nd, give spe­
cialattention to weak signals, especially those
havi ng a wavery, quavery character. Of
course when the ionosphere is fully coopera­
tive, DX signals may be as strong and clear as
locals. Under these conditions on phone you
can still listen for non-American accents, and
on either phone or c.w, you can pick up clues
from the information being exchanged. Com­
ments about weather or the local time are
often helpful aids in deducing what part of
the world is the source of particular signals.
If all else fails, you can listen long enough to
pick up call 1ellers.

How To Initiate The OX Contact
If you should hear a DX station calling

CQ, the situation is completely straightfor­
ward. All you have to do is call him, and hope
that a dozen other stations haven't had the
same idea. If the DX is of the common vari­
ety, there won't be too much competition and
you'll probably land him, but if he is rare, a
pile-up may immediately ensue. Don't give
up-persistence and careful timing of your

you can still make DL and G contacts in the
c.w. segments of the band. But it must be
admitted that certain parts of the world are
not well represented on c.w. This effect is
especially noticeable with Latin America.
You can find some Central and South Ameri­
can stations on c.w., but for every c.w, signal
from this part of the world, there are twenty
on phone. DX signals do have the advantage
of bringing you the fl avor of distant places.
Clipped Brit ish accents and Continental style
English really add au thenticity to a DX
contact.

Probably the most satisfactory answer to
the phone versus c.w. question is to plan to
do some of both. Variety adds to the fun of
working DX.
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Noise and Noise Generators
Part II

By JOHN j. NAGLE,* K4Kj

Noise generators c~n take seve~al fornis, depending upon their application
and the funds avar/able. Described here is one type which is useful to the

amateur.

Fig. 3-Simpljfied sche­
matic neglecting series

lead inducta nce.

Fig. 4-Single channel
compensation of shunt

capacity.
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quency increases, the stray capacitance, C.,
causes the diode load impedance to decrease
thus lowering the noise power output and
causing the noise figure measurement to be
high. The effect is the same as the fall-off in
the high frequency response of a video arnpli­
ficr. At a frequency where the capacitive
reactance is equal to the resistance, the noise
power output for a given d.c, plate current
will be one-half o f (or 3 db down from) the
low frequency noise power output. In a
typical noise generator, the stray capacitance
is 12.3 pf so that with a 50 ohm resistor the
hal f-power frequency is 270 mHz or with a
70 ohm resistor, 200 mHz. Bear in m ind that
the error will be greater at higher frequenc ies
and less at lower frequencies. At freque ncies
one-third those given above (90 m Hz and
66.6 mHz), the noise generator will be in
error by I db.

The accuracy of the diode circuit at high
frequencies can be improved by counter­
acting the effect of the stray capacity. This
can be done in either of two ways : first. an
inductor can be placed across the load re-

o

sistor to resonate with the stray capacity at
the frequency of interest. This is shown in '.
fig. 4.

This arrangement is convenient when the
noise generator is to be used over a relatively
narrow range of frequencies. Commercial
noise generators are available using this

L• .............
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Fig. 2-Bosic schemotic of a thermionic diode noise
g enerator.

" 12330 Lawyers Road, Herdon, Va, 22070 _

L AST month's installment discussed the
nature of receiver noise, methods of rneasur­
ing. it. and discussed types of noise generators.
T his month's discussion will center around
design considerations of noise generators.

The basic circuit of the thermionic diode
noise generator is shown in fig. 2.

The diode is operated in a temperature
limited condition, i.e., all of the electrons
leaving the fi lament' arrive at the anode. The
resistor R matches the input impedance of
the receiver under test. C. represents the
stray capacity of the tube; L .. the series in­
ductance of the leads withi n the tube a nd
socke t while C. is the stray capaci ty of the
socket, load resistor. and output connector.
The inductance of L . is relatively small at th e
frequencies under consideration, being such
as to resonate with typical stray capaci ties
at about 700 mHz. L •. can therefore be ne
glected. Al so neglected will be th e effects of
transit time wh ich, for the tube used, cause an
error of only 0.2 db at approximately 500
mHz.

Neglecting the inductance and transit time
reduces the circuit of fig. 2 to that of fig. 3
which we will consider to be a practical
circuit.

The theory of the generator is based on the
assumption that all the diode noise current
flows through the resistor, R . As the fre-

28 • CQ • June, 1972

-



l

As can be seen from fig. 5, an inductance
is placed in series with the load resistance, R.
The value of inductance is adjusted so that it
resonates with the stray capacity of the cir­
cuit in the frequency range where the re­
sponse starts to fall off. Thus, the resonant
rise of the inductance is used to extend the
frequency range of the ci rc uit; as the Q of the
ci rcuit is increased, the resonant rise becomes '
greater. The Q of the circuit must be adjusted
so as not tocause the resonant rise to be ex­
cessive. howeve r, for this can cause just as
much error as the fall-off caused by the stray
capacity. Assuming an accuracy of 1 db
(voltage constant to within 1.12), it is neces­
sary that the resonant rise be held to less than
this value. From Terman's Radio Engineer­
i llg l , it can be seen that a Q of 0.55 will easily
meet the requirements. Since Q~XLl R=
0.55 and R = 50 ohms, we can easily solve
fo r L. The frequency is taken to be the fre-

lRadio Engineering. F. E. Terman. Third Edi·
lion, p. 254, fig. 6-t8.
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quency where the response would be down
3 db without compensation. The stray capac­
ity is 12.3 pf and the resistance is 50 ohms so
that this frequency is 270 m Hz. Substituting
this frequency into the above equation and
solving for L gives:

L = Q XR = 0.55 X50 _
2"'1 2", X 270 X 10. - 0.0 162 ph.

:or a 72 ohm load resistance , the frequency
IS 187 m Hz and the ind uctance becomes
0 .0366 ph.

F rom a practical point of view, either of
these values of inductance is too small to
~esign; it is neces~ary to determine the proper
inductance experimentally, This can be done
by measuring the impedance looking into the
output terminals of the noise ge nerator at
va rious freque ncies with an RX meter a G R- ,
1602 admittance meter or a sim ilar device '. '
the diode fil ament is cold when this m easure-
ment is made. T he inductance is adjusted
until th e desired impedance vs. frequency
curve IS obtained, A typical inductor can be
obtained by winding one of the resistor leads
into a one-turn coil using the shank of a 9/64­
inch twist drill bi t as a windi ng form. T his
one-turn coil extended the I db range of the
noise generator fro m less than 125 mHz to
over 350 mHz!

Figure 6( A ) shows th e m easured value of
the noise ge nerator load impedance as seen
looking into the output terminal of the gene­
rator. The theoretical response of the ge nera­
tor without compensation is shown by the
dotted line. The increase in useful frequency
range is readily apparent. The impedance,
plotted on an expanded Smith chart is shown. 'm fig. 6( B) for frequencies up to 300 m Hz.

Since the no ise diode acts as a constant
cu~rent source, the no ise power output of the
noise generator is directly proportional to the
resistive component of the diode impedance.
As seen from fi g. 6(A), this is essentially
constant to within ' '+- 1 db to over 350 mHz.
At low frequencies the resistive component
approaches 52.6 ohms as this is the actual
resistance of the nominal 50 ohm resistor
used. Actually, accuracies better than 1 db
can be obtained by using fig. 6(A) as an
instrument calibration curve showing the
noise power output versus frequency. Thus
at 225 mHz the noise output is I db high so
that the noise fi gure as calculated from Eq,
(2) will be 1 db too low.

Other accuracies are easily obtainable; if
an output constant to within ± I/ 2 db is re-

•
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Fig . 5-Broadba nd co m­
pensation of the circuit

shunt capacitance.

principle; a range switch is provided to switch
inductances for covering the frequency
ranges of Interest, usually the various TV
channels.

This arrangement has the advantage that
it is relatively easy to adjust. A grip dip meter
is coupled to the inductance and the induct­
ance varied until resonance occurs at the
desired center frequency. It is necessary, of
c~urse, to d isconnect the load resistor; other­
Wise, the Q of the circuit will be so low that
it, will not be possible to obtain a meaningful
dip of the grid dip meter. This arrangement
gives accurate results over a relatively narrow
frequency range, but becomes inconvenient
to use when a wide range of frequencies must
be covered.

A second method is to rea rrange the com­
ponents into the circui t shown in fig. 5; the
frequency ra nge may be ex tended from the
hi gh audio through v.h.f. without band­
switching or o ther readjustments.

The principle is the same as that used to
extend the frequency range of a video ampli­
fier. Since the impedances are so low, the 3
db frequency can be extended to several
hundred megacycles.

L



capac~tance. 1?e two most logical places to
do this are with the coaxial connector and
tobe socket; for example, use a BNC con­
nector instead of the u.h.f. type shown. Re­
ducing the capacity by 1 db from the present
12.3 pf to 11.3 pf will increase the high fre­
quen.cy limit for a given accuracy by ap­
proximately 8 per cent.

The design of the remainder of the system
is relatively straight-forward.

The fil ament leads to the noise diode
should be filtered to prevent line noise from
reaching the noise diode and increasing the
noise output of the generator. The amount
and type of filtering will depend on the
amount of line noise in the particular location
of the used.

The power supply should be capable of
supplying 100-150 volts d.c. at 35-50 rna.
The main considerations in selecting an
anode voltage are: first, the voltage should be
high enough to insure operation in the tem­
perature saturated region. The saturation
curve for the 5722 shows a decided knee at
50 volts so that the anode voltage should be
well above this va lue. Second, the anode volt­
age must not exceed the maximum rated volt­
age, which for this tube is 200 volts. A nd
third, the voltage should be as high as practic­
able in minimizing transit time effects. Con­
side ring these factors, operation in the vicin­
ity of 150 volts is a good choice.

T he fil ament of the noise diode is usually
supplied from a separate fil ament transformer
with a means of voltage control in its primary.
An adjustable transforme r, such as a Variac,
gives smooth control and is convenient. A

[Colltinued 0 11 page 81]
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diode load impedance. The dotted line shows the
theoretical uncompensated resistive component.
(8) An expa nded Smith chart plot of the measured
diode load impedance between 40 and 300 mHz

referenced to 50 ohms.

quired, a smaller coil can be used giving less
resonant rise. Th is will also give a smaller
frequency range. If a tolerance of 2 or 3 db
is acceptable, a larger coil would be used and
a greater freq ue ncy response obtained.

The frequency range, for a given accuracy,
can also be extended by reducing the stray
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B y the time this appears in print, the
AMSAT-OscAR-C (A-O-C) satellite should
have been neatly packed and sent on its way
to NASA's Western Test Range in California
where it will await a piggyback ride into space
with an ITOS-D weather satellite.

Although there has been some slippage in
the ITOS-D launch date chances now seem
good for a late July or early August launch .

The technical characteristics of the A-O-C
satellite were discussed last month ("Summer
Launch Planned For OSCAR·6"). This an i­
cle will discuss the satellite's orbit and how
to communicate through OSCAR-6.

Once successfully in orbit, the A-O-C satel­
lite will be called OSCAR-6.

• •

OSCAR 6'$ Orbit
One of the advantages of using a satel­

lite fo r commu nications is that its orbit can
be calculated and predicted with a high de­
gree of accuracy. Unlike the chance openings
upon which ground-based v.h.f, OX contact s
depend, it will be possible to pred ict th e times
that th e OSCAR-6 satelli te can be used for
communications.

It should be fai rly easy to keep track of
OSCAR-6 once it is in orbit. NASA plans to
place the latest radio amateur satellite into
an orbit similar to the one experienced with
Osc AR-5; that is, near sun-synchronous, polar,
and at an altitude of 900 miles.

Here are the planned parameters that will
assist in tracking the satelli te:
Inclination: 102 degrees to the equator, which
is equivalent to 12 degrees west of north.
Period: The satell ite will complete an o rbit
every 115 minutes.
Velocity: 250 miles a minute.
Equatorial Crossings: Approximately 28.8
degrees of longitude further west for each
successive south-to-north crossing.
Satellite Range: Geographically, the satellite
will see a circular area approximately 4600
miles in diameter, with the point on earth
directly under the satellite as its center.

Getting Ready For The
OSCAR·6 Satellite

BY GEORGE JACOBS,· W3ASK

Direction : The satell ite will travel in a north­
to-south direction during portions of its orbit
th at are in daylight and in a south-to-north
direction during darkness.
Launch Site: NASA's Western Test Range
located near Lompoc, California.
Launch Time: Launch is planned for 9 A. M.
PST (1700 GMT).

Geographical latitude will determine how
many consecutive orbits will be within range
of any location . At 40 degrees north latitude,
which is almost the center of the USA, at
least three consecutive orbits and sometimes
four should be within range each evening and
morning. At the equator a total of four orbits
a day will be with in range, wh ile in polar
regions almost every orbit will be within
range.

During the orbit of closet approach to a
specific location, the sate llite should remain
within communication range for as long as
twenty minutes. Passes to the east and west
will be heard for progressively shorter dura­
tion the further away they are.

Once OSCAR·6 is in orbit, up-to-the-minute
orbital information will be transmitted daily
by WIA W. These transmissions will include
times and longitudes of equatorial crossings,
as well as the approximate times th at the
satellite will be over selected areas.

WIAW normally transmits offic ial ARRL
bulletins in c.w. at 0000 and 0400 GMT on
1805, 3580, 7080, 14080, 21 080 and 28080
kH z, and voice transmissions at 0100 and
0330 GMT on 1820, 3990, 7290 , 14290,
21 390 and 28590 kHz. T he 0000 and 0100
GM T transmissions are carried Monday
th rough Satu rday (GMT), while the 0330 and
0400 GMT tran smissions are on Tuesd ay

· Space Communications Editor, CQ. 11307
Clara St., Silver Spring, Md. 20902

Fig. l - Artist's conception of the OSCAR 6 two-to­
ten-meter amateur radio repeater satellite.
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through Saturday. While OSCAR-6 is in orbit
these special bulletins may be given on a daily
basis and at other times as well.

Similar orbital and other information con­
cerning the OSCAR-6 sa tellite will be trans­
mitted on special A MSAT h.f. networks. A
net serving principall y the easte rn portio n of
the U.S. now meets the second and fourth. .
Mondays of each month on 38551' Hz at 9
P.M. EDT. A second net meets the second and
fou rth Su ndays of each mon th on 14280 kHz
at 1800 GMT. A th ird net also presently meets
on the second and fourth Sundays of each
month. at 1900 GMT on 2 1280 kHz. All of
these nets will meet much more frequentl y
as the launch of OSCAR-6 draws closer, and
they will probably meet daily once the satel­
lite is in orbit. Listen for the AMSAT club
sta tion call W3ZM on all nets and schedules.
A nyo ne interested in the A MSAT-OSCAR
project is invi ted to check in.

\I is also planned to transmit orbital data
d irectly from the OSCAR-6 satellite . A novel
electronic memory device, designed speci fi­
cally for the project, will be aboard the satcl­
lite. Called CODESTORE, it is ca pable of stor­
ing messages received in Morse Code for
repeated retransmission, upon command, on
the satellite's 29.450 mHz beacon transmitter.
T he memory length of CODE'TORE is sufficien t
to permi t storage of approximately 15 words
in Morse code. The unit is set to retransm it
messages at 13.4 w.p.m. \I is hoped to be
able to load CODESTORE with orbital data with
the following being a typ ical readout:

"ORBIT 203 1101 Z AT 101 W A D D
115 RIIl MI A D 28 R781 D E G
P ER O RBIT"
T his would mean that OSCAR-6's 203rd

orbit should begin by crossing the equator at

Table I-Approximate Times OSCAR·6
Within Range Of USA
(Local Standard Time)

Appror.
Time In

A Iternate Interleaved Satellite Range
Days Days Direction (t.linuus).

6:55 A.M . 5 :55 A.M. N-S 10
8:50A.M. 7 :50 A. M. N-S 20

10 :45 A.M . 9 :4 5 A. M. N-S 15
6 :55 P.M. 5: 55 P.M. SoN 10
8 :50 P.M. 7:50 P.M. SoN 20

10 :45 P.M. 9 :45 P.M. SoN 15

Based on a launch time of 9 A.M. PST
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101 degrees west longitude at 1101 GMT. The
latest period is given at 11 5.111 minutes, and
successive orbits will pass 28.781 degrees of
longitude further to the west.

CODESTORE will also be used to transmit
other information concerni ng the satellite,
and for other messages of importance.

The orbita l data transmitted on \VIAW,
the AMSAT nets and CODESTORE, together
with the parameters given at the beginning of
this article should enable the OSCAR-6 sate ll ite
to be tracked with high precision. A proce­
dure for using this data to determine acquisi­
t ion and loss of signal times a ppea rs in
"Atistralis-OSCA R 5: Where \Is At," by W.
Danielson and S. G lick, page 54 of the Octo­
ber, 1969 issue of QST.

For those who prefer simpler, but some­
what less accurate o rbital data, T able I shows
the approximate times to begin listening for
the satellite at locati ons wit hin the USA. The
table is based upon a launch time of 9 A.M.
PST, and the times shown in the table should
be corrected by the amount that the actual
launch might differ from this.

T he satellite will be in a near sun-synchro­
nous orbit. \I will complete 12';> o rbi ts every
day and 25 orbits every other day. This means
that it will pass o ver a given location at just
about the same local time every other day.
On alternate days this will be one hour later
than on the interleaved days because of the
uncompleted half orbit on these days.

Frequency Info

OSCAR-6 will be a radio-frequency trans­
lator, or repeater. \I will accept any mode of
transmission within a 100 kHz-wide passband
in the 2·me ter band (between 14 5.90 and
146.00 mHz ) and repeat the transmission
within a corresponding 100 kHz-wide pass­
band in the 10-meter band (betwee n 29.45
and 29.55 m Hz ). Th is means you transmit
10 the satellite on a fre quency in the 2-meter
passband, a nd you listen for signals repeated
by the satell ite on a corresponding fre~uency

in the IO-metcr passband. The relat ionship
between transmit and receive frequencies arc
shown in Table I I. For example, if you trans­
mit on 145.95 mHz, listen on 29.50 inHz. If
you hear a signal on 29.480 mHz and you
want to call him, transmit on 145.930 mHz,
etc. Keep T able II ncar your operating posi­
tion since it can be very useful in rapidly de­
termining where to transmi t and where to
listen. Note that the repeater docs not invert



the passband. In other words, upper sideband
transmissions remain upper sideband on the
downlink. This represents a change in design
resulting from the aircraft ftighl lests of the
OSCAR-6 repeater conducted last year.

The lO-meter receive frequencies shown
in Table II will vary slightly due to D oppler
shift. As the satellite approaches the ground­
based receiving location, its velocity will
cause the received signal to be as m uch as
4 kllz higher in freque ncy. At the point of
nearest approach, the Doppler shift should
be ze ro, but as the sate ll ite continues away
from the receiving sta tion, the freq ue ncy will
continue to decrease for about another 4 kHz.
The Doppler shift will require slig ht but al­
most constant retuning of the received signal,
particularly as the satellite passes its point of
nearest approach.

OSCAR 6's beacon, telemetry and CODE­
STORE will operate on 29.45 mHz. A 435.10
mHz beacon with a power output of about
400 milliwatts is under construction as this
is being written, and if completed in time it
will also Iransmit telemetry and CODESTORE
data.

Communlcoting Through
OSCAIl·6

Figu re 2 shows how a trans-Atlantic QSO
between radio amate urs in NYC and London
could take place through the OSCAR-6 sa tel­
lite. A 4600 mile diameter communication
range circle is drawn about each location.
The area of intersection is shown by shading.
Communications between both locations
should be possible when the satellite's orbit
passes through this area of mutual visibility.

Assume tbat W IAW has announced that
an OSCAR-6 orbit will crass the equator at 40
degrees west longitude at 2340 GMT (6:40
P.M . EST). Since this is an evening pass, it
will be in a south-to-north direction.

T he communication range circles and the
o rbi t's pa th can be plotted on a globe or a
suitable map as described in "A ustralis­
OSCA R 5: Where It 's At," referred to earlier
in this article, and as shown in fig. 2.

T he dis tance along the orbital path fro m
the equatoria l crossi ng to the point on the
communication range circles where the
satellite is first acquired (ACS) is measured
as 2500 miles. Since the satellite travels at
250 miles a minute, it will reach this point
10 minutes after crossing the equator. or at
2350 GMT. At th is time, with transmitting and
receiving antennas pointing towards the satel-

Tobie II-Relationship Between Transmit
and Receive Frequencies Through

OSCAR·6

Transmit Corresponding
Freq. Receive Freq .
mHz. mHz

145.900 29.450
145.905 29.455
145.910 29.460
145.915 29.465
145.920 29.470
145.925 29.475
145.930 29.480
145 .935 29.485
145.940 29.490
145.945 29.495
145.950 29.500
145.955 29.505
145.960 29.51 0
145.965 29 .515
145.970 29.520
145.975 29.525
145.980 29.530
145.985 29.535
145.990 29.540
145.995 29.545
146.000 29.550

Based on: F , = F , - 116.450 m Hz
F , = F, + 116.450 mHz

lite on a bearing o f 110 degrees, the NYC
station begins to call the British station on
145.950 m Hz. The London station is listen­
ing on 29.50 mHz with his antennas aimed
at 220 degrees. He adjusts h is receiver a kHz
or two higher in frequency to compensate
for Doppler shift, T he N YC station also
tunes his receiver to the same frequency. As
soon as he hears his own signa l comi ng
through he knows that he has accessed the
satelli te. T he British station also hears the
N Y station, and responds on the transm itt ing
frequency of 145.950 m Hz. Both sta tions are
listening on 29.50 mHz. The London' sta tion
knows he has accessed the satellite when he
hears his own signa l in his receiver. Both sta­
tions are now in communications through the
sa tellite, T o maintain peak recept ion, both
stations will have to adjust their receivers to
compensate for the Doppler shift, and they
will have to ro tate their antennas to keep
them pointed towards the satelli te.

In the example shown in fi g. 2, the distance
between AOS (acquisition of signal) and

[continued on page 86)
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O F SUPER HIGH-PERFORMANCE ANTEN N A S ••

MODEL HQ-1-$7995

THE

HYBRID
QUAD~
A brand new idea for superior reo
f1ector operation. A high Q Quad
reflector element using Mini·
Products new multiband High­
Pot Loading' properly phased
with a linear driven element for
maximum gain and maximum
front to back rat io. Here in one
small package is performance
never before thought possible
with miniature antennas.

AM. NET.

· P A T EN T PENDIN G

• 4 Bands 6·10·15 & 20

• Higher Gain

• Higher Front to Back Ratio

• Small Size -
(Turn ing Radius 7')

• Lightweight - 15 Ibs.

. 50 Ohm Feed

• Wind Survival - 75M PH

. 1200 Watts P.E.P.

MU LTI BAND COAXIAL ANTENNA
lor 6 ·10 · 15· 20 METERS

Needs no ground plane radials. Full electrica l
Ih wave on each band. Excellent quality
construction. Mount with inexpensive
TV hardware. Patented.
Power Rating 1400 Watts P.E.P.

Total Weii ht 6 Ibs.
Heiaht 11'

SWR at Re$Onance 1.5 to 1.0 max.

Model C4 Net $36.95

Sinile Feed Line 52 ohm

8·24 + RK·3 Combia,li.. N,I nU5 •

SEE OUR ENTIRE LINE AT YOU R NEARBY DISTRIBUTOR •• •
OR W RITE THE FACTORY FOR FURTHER DATA & LITERATU RE

MINI·PRODUCTS, INC.
1001 W . 18th ST., ERIE, PA. 16502 - CALL 814/454.2171



Adriatic Islands Expedition
BY T INE BRAJNIK,· YU3EY

F OLLOW I NG the example of many other
countries, the Yugoslav DX Club (YU-DXC )
was recently formed. Although the club was
concei ved several years ago, it was not of­
fici ally founded until June, 1970. The organi­
zation established its membership criteria
based on awards and contest achievements
and began publicat ion of a newsletter, the
" YU-DX Bitten.' written in Scrbo-Croat lan­
guage.

\Vc confirmed as our first major action the
o rganization of a Yugoslav Islands DX-ped i­
tion. Interest for such an activ ity was high
among Y U amateurs so we looked with great
o pti mism towards the realization of the idea.
However, plans arc qu ite different from the
work itself and while man y people promised
their suppo rt. the complete arrangements for
the opera tion including finances and equip­
ment lay on the shoulders of the operators
them selves.

We planned operations from eight Yugo­
slav islands in the Adriatic Sea ncar the
coastal to wn of Split. We requested permis­
sion froIII the national radio society, SRJ, to
lise a special prefix for the expedition. OUf

request was approved and we were assigned
the first 4N 2 prefix ever issued.

Be fore departing we made some last­
minute arrangements in Split at "Hotel Y U2-

' c/ o Carl G. Kratzer, WA3H RV / 2. 402 Eddy
51.. ApI. 3. It haca. N.Y. 14850.

NEG " as we called the flat of Tom, our
DX-ped ition leader. Everything was ready on
schedule so earl y in the morning on July IS,
1970 in a small motor boat sal: Tom, YU2­
NEG ; Ljubc, YUIQBC (operato r at YUI ­
BCD ) ; Mujo, YUnCB; Stojan , YUINFP ;
Miro, YU I XB ; Rato and Vlado of YU2 ­
AKL, and T ine, YU3EY. For equ ipment we
brought a Heathkit HW- IOO, a Swan 500C,
a portable Honda generator, a trap dipole,
and a three band quad antenna. The operat­
ing crew changed during the course of the
expedition since the entire operation lasted
o ver a month and such participation is not
to urist Iravel but hard work.

We first landed on a small rocky island
named Ciovo, where the first contac t using
the 4N2 prefix took place. On July IS, 197 1
at 1000 GM T the first contact was made; the
lucky man was OZ9MV and the operator at
4N2C I was YU3EY. From then on we had
almost constant "pile-ups ." In less than Ihree
days we had over 3300 QSO·s. T he quad ,
although only ten fee t above ground, and the
HW- IOO transceiver worked perfect ly, Every
day stateside sta tions filled our logs with their
o utstanding rapid co ntacts. Such was not
possible with the European stations which
usuall y took longer time . Al so. we received
mu ch enco uragement from the American
hams. giv ing us additio nal motivation to
contmue

Three of the operators
of the YU-DXC expedi­
tion on the way to
Ciovo Island by motor­
boot. l. 10 r.e YU2N EG,
YUJEY, YU1 Q BCl.
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The Yu OX Club expedition to the Adriatic Is lands
touched on eight islands off the coast of Yugo­
slavia . The islands are numbered in the order they
ore o ctivated. Ove r 30,000 a s o 's were mode

using the 4N2 pref ix.

After three days we moved to Solla Island .
AI 4N2S0 we had probably the strongest
signal of an y of our opera tions since the quad
was about 50 feet above ground level and the
ground was about 500 feet above sea level.
From 4N2S0 we had about 6000 QSO's in
fi ve days though we could not opera te full ­
time d ue to TV I problems. The TV I was
worst on Soila, wh ich is a popular summer
resort. Fortu nately, our operation did not
suffer too much. T he weather was beautiful
but we had littl e time to swim or bathe. Soila
remains in our memories for the fantastic
pile-u p of American stations, especially on
c.w,

After five days at 4N2S0 we moved on to
the third island. Between operati ons we tra­
velled by ferry boaI back to Spl it where we
purchased gasoline, food, and other supplies
for the next stop. Then we took another boat
to the next island. Th is way we lost only one
day between each two islands.

YU3EY with complete lug gage at 4N2S0.
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The third operation took place on Brae
Island, the largest of the group. 4N2BR was
not acti vated immediately since we all had a
common rest the first night. Here, another
member who joined us was Pol, YU3BU but
YU INFP had to leave us due to problems
with his studies. The whole group was very
homogeneous which helped very much on all
problems we had d uri ng the expedi tion. From
4 N2BR we had good pile-ups again and for
the fi rst time co ndi tions were good towards
the east and we worked many Japanese sta­
tions. From then on the JA boys waited daily
fo r our "beaming far east" calls.

Though many th ings happened during the
DXpedilion , more was happy than sad . For
example, one night we awoke Mujo, YU3­
TeB to take his turn al the rig . He rose
slightly, still half-asleep, and muttered. "O K,
you' re 59, QRZ?"

Aft er four days of operation from Brae
we went to Hvar Island. Here we had co n­
side rable trouble locating a camping site.
Aft er a whole day of runn ing around under
the hot sun we fin ally found a suitable loca­
tion. If we needed four hours 10 build a co m­
plete station at the first is land, this time it was
shortened to less than one hour. We became
much more proficient as the expedition pro­
gressed. The quad antenna was very clumsy
to build each time but it was very quick. On
Hvar we had our first weather problems. Rain
poured for severa l hours but fortuna tely the
tents stayed together and kept the equipment
dry. Then anothe r "miracle" happened-for
a wh ile the bands closed so that even Radio
T irana, which normally makes a terrible
racket on 40 Meters, could not be heard.
A ft er an hour or so conditions returned to

[ Conti f/ lled " f/ page 86J

location of 4N2cr on Clove Island in Adriatic.
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CQ Reviews:
The Ross & White RW-Bnd

2-Meter Transceiver
BY GLEN E. ZOOK,* K9STH/S

I
I

R oss & White Company, already known
to the amateur I.rn. operator for tone encod­
ers. has recently added a 12 channel, 10 wall
OUlput, solid-state 2-meter f.m. unit to their
line of amateur f.m. equipment. This trans­
ceive r may be equipped for si ngle-tone ("tone
burst") operation with a built-in 3 tone en­
coder. The basic unit is imported fro m Japan
and the lone encoder added stateside. Tone
frequencies normally preset are 1800 Hz,
1950 Hz, and 2100 Hz. However, other tones
can be preset on special order. The RW-Bnd
comes from the factory with crystals for
146.940 mHz simplex operation and 146.34/
.94 m Hz repeater operation. Also included
arc microphone, power cable. and mobile
mounting bracket. Other featu res include a
3~position transmit power switch. relative­
output/Svmeter, and att ractive chrome and
black styling.

Technical Details
The Ross and White RW-Bnd 2-meter

transceiver is a fully solid state unit con­
structed on phenolic circuit boards. The tone
encoder is on epoxy board with provision for
changing the preset tone frequencies. Chan­
nel switchi ng is accomplished by a 12-posi­
tion rotary switch.

Transmitter : The transmitt ing section of
th e RW-Bnd is fully solid-sta te using 12 mH z
crysta ls as the freque ncy source. Crystal
multiplication is 12 times. accomplished in a
tripler and two doubler stages. Six transistors
and three integrated circuits are used in the
transmitter. Each crystal has its own warping
capacitor to allow adjustment for on-fre­
quency operation. Audio is provided by a
dynamic hand-held p.t.t, microphone. Ampli­
fi cation and shaping is provided by a single
integrated circuit and associated circuitry. An
Instantaneous Dcvation Control (" IDC") is
provided to keep maximum deviation con­
sta nl. Modulation is by the phase method,

· FM Editor, CQ.

giving excellent audio characteristics. T he
remainder of the transmitting circuitry in the
RW-Bnd transceiver is relatively straight­
forward along conventional design. The final
output stages arc de-rated sufficiently to allow
momentary short or open circuits without
damage to the equipment.

Receiver : The receivi ng section is loaded
with J F ET s and I.C.'s. The r. f. amplifiers arc
both J F ET , thus giving low noise, low inter­
mod probability, with high gain. The first
mixer is also JFET. High i.f. frequency is the
usual 10.7 mHz and the low i.f. is 455 kHz.

. First injection voltage is provided by one of
12 crystals operating in the 45 mHz region
and a mulliplication of 3. Each crystal is pro­
vided with its own warping capacitor to in­
sure on-frequency operation. T he high i.f.
circuitry co nsists of a band- pass filte r, a bi­
polar amplifie r. and a cera mic fi ller (original
models had a mechanical filler). Second
mixer is another JFET and the remaining low
i.f. devices are bi-polar and integrated cir­
cuits. The audio stages arc included within
the integrated circuits and the squelch noise
derived . Of note is that early models had both
mixers as bipolars.

The Ross & White RW·8nd 2·meter f.m. trcnsceiver.
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T O//(' Encoder: The tone encoder in the
Ross & W hile RW-B nd transceiver is sim ila r
10 the TE-2 a nd T E-5 models ma rketed as
add-o n units. Th is version has three p reset
to nes. usually 1800 Hz. 1950 Hz. and 2100
Hz. Ho weve r. special frequencies can be
o rdered o r the encoder can be reset in the
fi eld . Construc t ion is on a small epoxy board
which is insta lled within thc t ranscei ver. T he
tone selection cont ro l is mo un ted o n thc right
side o f thc un it nea r the fro nt. Each time the
unit is keyed (and \\ hcn encoder is in the
"on" mode ) a 1/ 2 second burst o f tone is
sent ~ l l the hcg inning of the transm ission . This
to ne is se t with a devia tion approxim at ely
3/ -+ that o f max imu m voice peaks.

Specifications and Perfarmance
T he R\\'-B nJ was put th rough an exhaus­

tive test cycle under both actual operating
cond it ions a nd cont rolled laboratory condi­
tio ns. In both cases the uni t performed very
well in most areas. The in put voltage was
13.8 v.d .c, in both fie ld a nd laboratory usage.

In the lo w position the tra nsm itter output
was aho u t .1 5 watts : in the medi um posit io n
abo ut 1.75 watt s: a nd in the high posit ion
abou t 12 .5 watts. T ra nsm it aud io was excel­
lent as long as the devia tion W ;'IS under :t 7
kH z. A bo ve that value the a udi o wi th voice
modul at io n became qu ite un-sym metrical
with about twice the deviation o n one si de
as the o ther. \Vith sine-wave in put the devia­
tio n was fa irly sy m met rical to : 15 kHz.
H o weve r, since most amateur f.m . opera tion
is going tow ards narrowband or : 5 kH z
deviation. the un-symmet rica l audio at the
h igher devia tions sh o uld present no prob­
lem s. A second problem was e ncoun tered
with the Rw-Bnd t ransm itte r. Both t ransm it
c rysta ls were pre-set a lmost exactly 10 kHz
h igh . Ross I.'\:. W hite has assured the au thor
tha t th is was a n error by the chec k-ou t tech­
n ic ian a nd steps have been undertaken to
prevent a nothe r un it from leaving in the same
shape. The crysta ls did pull onto frequency
wirh 110 difficulty.

The receiving sect io n checked without a ny
diff icult ies. Both receive crysta ls were with in
to le ra nce and held there under usage. Receive
aud io quality was excellent as was perform­
ance o f the squelch circui try. All spurious
responses were w ith in the - 60d b specifica­
tio n. with the worst case being the low LL
image a t + 910 kH z from desired carr ie r.
T h is spu r was o n ly 6 2 db down. bUI all others
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were 70 db o r mo re down, a nd all within the
2-meler amateur band. The fact that a ll spu rs
wh ich could be determ ined with an input of
100.000 m ic ro vo lls were with in the amate u r
band is a grea t help in areas w it h a 101 of
com mercia l activi ty. Not o ne spur could be
found in the usual high-ba nd frequencies
assigned fo r com mercial usc! H owever. th is
docs no t mean tha t intermod from two or
more commercial s o r from am ateu r a nd com­
mercials ca nnot happen . Just that it is less
li ke ly. Thc un it tested had the ce ram ic filler
rather th an the mechanical filler o f the
earl iest mode ls. W ith the ce ram ic filt er the
adjacent cb annel reject io n using the 20 db
q uieti ng method was excellent, wi th the : 30
kHz channe l 60 db down and the '" 60 kHz
channel over 70 d b down. Basic sensi tivity o f
the receiver was a bout 0 .2 micro volts for 20
db quieting,

The out put of the lone encoder was a very
nice looking sine-wave on the 'scope readout
of the se rvice monitor. The freq uency o f the
tones were within 5 H z o f cen te r. a nd the
tim ing was about 0 .6 seconds. All in all, very

•good for tone access repeaters.

·Construction
The construc t ion ami wo rkmansh ip in the

Ross & Wh ile RW-Bnd transcei ver is ve ry
good o veral l. T he p rinted circu it hoards are
well Iayed o ut and so ldering and wo rkman­
ship o n them is quite good . T he hand wired
portions arc also good . T he wi res a rc not run
th rough the term inal s and wrapped before

( 9 _
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Top view of the Ross & White RW·Bnd transceiver
shows the so li d-construction.



Ross & Wh ite RW-BND 2M Transceiver

GENERAL SPECIFICATIONS :

Size: 2A" x 7A" x 8A"

Wei!:", .' 3.75 lbs,

Po wer Requirem ents: 13.8 v.d.c. @ O.l5a
sta ndby; 2.2a transmit

A ccessories Fu rnished: Microphone, installa­
tion hardware. power cable. crystals for
146.941146 .94 mHz an d 146.34 / 146.94
m Hz operation.

T EClIS ICAL SPECIFICATIOSS:

VI

I

R ecei ver: Claimed

I

0.15 w .
1.75 w.

12.5 w.
± 8 kl-iz

0.2 "v
62 db
70 db

" H" 10.0 w.
Preset Deviation .... .... none

Sensitivity 20 db
quieting 0.5 pv

Adjacent Channel Rejectio n
:::t. 30 kHz t

"' 60 kHz t

Audio Reco very (full qu ieti ng signa l ) :
± 5 kl-l z 5w. 4.3 w.
± 7.5 kl-iz Sw. 4.6 w.
'" 15 kHz 5w. 5.1 w.

Number of Channels 12 12

Frequency Stability 0 .002 % m et

Transmitter:
Power output @ 13.8 v.d.c.

"L" 0 1.-. .. .. .... .. . . \\'.
"~I" 1.0 w.

single-tone encoding wi ll be a ttrac ti ve to
m any amateurs now in areas using to ne ac­
cess, or in the future if tone access becomes
a necessity.

The Ro ss & White RW-Bnd 2-meler f. m .
t ranscei ve r sells fo r $359.95 includ ing crys­
tals for 146.940 m Hz simplex and 146.34/
.94 repeater, microphone. power cable .
mounting bracket and tone encoder. If de­
si red the u n it can be ordered less encoder
for $3 19.95. For more in fo rma tion contact
Ross & White, 50 West Dundee Ro ad , W hee l­
ing, III. 60090. - K9STlI / 5

Maximum
Deviation -+- 20 kHz :t

Number of Channels 12 12

Frequency stability 0.00 I% me t

-:- Ori ginally published specifica tions gave
information for mechanical filter. Ceramic
filler specifica tions not ava ilable a t time of
writing.

t Maximum deviation W<lS beyond ca pabil­
ities of author to measure. Test equipment
available measures onl y to :::t. 20 kHz, This
point achieved at a lmost full I De sett ing.

soldering as in most Ll.Si-built gear, but the
connections are brigh t with good solder
jo ints. Components appear to be of good
qualit y.

Underside of the RW Bod transceiver.

General Comment.
Like all rigs reviewed previously the Ro ss

& While RW-Bnd has some weak po ints
amo ng the strong po ints. The. d isto rted audio

•
at t he higher deviation levels is a distinct dis-
advantage to the amateur living in areas still
using wideband techniques. Ho weve r, th is
would no t a ffect the amateu r using na rrow­
band. Second, the switch on the tone-encode r
is not la be led . T h is makes going from "off"
to any of the tone frequencies a feat of mem­
ory. For the record a ll the way counter-clock­
wise is o ff', then 1800 H z, 19 50 H z, and 21 00
H z. A labe led knob would m ake th is quite a
bi t easier. Finally, the instruction manual
leaves quite a bi t to be d esired . A long these
lines Ross & W h ite is ha rd a t work improv­
ing the m anual. Not present in the o rig ina l
manuals are pictorial and board layout in ­
formation . Also, no tune-up information is
present. There is, however, a comprehensive
voltage measurement chart. When the man­
u al is updated with the p ictorial d iagra m s
and align ment instructions it should prove
an excellent manual. ,.

Now, on the plus side, the receiver is one
of the bette r un its seen to da te. The lack of
spu rs in the com mercial port ion of the band
<at leasI in the test unit) is a definite plus .
Next, the styli ng is quite attractive and the
size conven ient fo r installa tion in even the
m ost com pact a u tomob iles. W orkmansh ip
and m aterial s a re o f sufficient quali ty to rate
ac tive consideration as well as clean layout
a nd ease of access. Finally. pro visio n for
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2 Meter Fixed Station
Designed for the man who demands professional standards in 2
meter equipment. REPEATER LINE fixed station antennas are the 2
meter HAM's dream come true. With everyth ing you need for top fixed
station performance .. . toughness, efficiency and the gain to gain
access to distant repeaters with ease. Work many stations, fixed or
mobile, without access to a repeater.
The right antennas for the new FM transceivers .. .or any 2 meter
fixed station.
REPEATER LINE Fixed Station Antennas
Tough, high efficiency antennas with a long, low radiation. For the
top signal and reception you want. .. and the top performance your
transceiver's ready to deliver.
267 Standard 1/4 wave ground plane. May be precision tuned to any

discrete frequency between 106 and 450 MHz. Takes maximum
legal power. Accepts PL-259. Constructed of heavy gauge seam­
less aluminum tubing.

266 For repeater use. Special stacked 4 dipole configuration. 9.5
db offset gain. 6.1 db omnidirectional gain. Heavy wall com­
mercial type construction. 144 thru 174 MHz. 1.5:1 VSWR over
15 MHz ba"ndwidth eliminates field tuning. Extreme bandwidth
great for repeater use. Center fed for best low angle radiation.
DC ground. Complete with plated steel mounting clamps.

336 Colinear ground plane. 3.4 db gain omnidirectionally. Vertically
polarized. 52 ohm match. Rad iator of seamless aluminum tub­
ing ; radials of solid aluminum rod. VSWR less than 1.5:1 . All
steel parts iridite treated. Accepts PL-259.

362 SJ2S4 high performance all-driven stacked array. 4 vertically
polarized dipoles. 6.2 omnidirectional gain. 52 ohm. May be
mounted on mast or roof saddle. Unique phasing and matching
harness for perfect parallel phase relationship. Center fed.
Broad band response. DC 'ground.

340 3 element high performance beam. 9 db gain. Coaxial balun.
Special VHF Beta Match configuration. Unidirectio!'lal pattern.
VSWR 1.5:1 .52 ohm impedance. Heavy gauge aluminum tUbing
and tough aluminum rod construction.

341 8 element high performance beam. 14.5 db gain. Coaxial balun.
VHF Beta Match. Unid irectional. Boom length 14' . VSWR 1.5:1 .
52 ohm feedpoint. Heavy gauge commercial type aluminum
construction.

231 15 element high performance beam. 17.8 db gain. Coax ial balun.
Beta Match. Unidirectional. Boom length 28' . VSWR 1.5:1 .52
ohm feedpoint. Extra-strength heavy wall commercial alumi­
num tUbing.

NEW

For the most powerful entennas under the sun
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WRITE FOR DETAILS

For top fixed station performance on 2 meters ...
THE REPEATER LINE

From
HY-GAIN ElECT ONICS CORPORATION
BOX 5407-FF LINCOLN, NEBRASKA 68505

362

from Bin

Antennaswith real PUNCHI
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update information in the same format as the
o riginal directory. This will be published in time
for the height of the vacation season. By the way.
ho w do you like the directory and its form at ?

Photograph•
It is obvious that severa l photographs are

accompanying this column. These are the results
of efforts by the roving F;\I cameraman, T om.
WA5KHU. Tom's employment keeps him on
the road all over the So uthwestern and Weste rn
portions of the United States. Since Tom is a
very active I.m.er, he often makes many friends
using ma ny repeaters. This gives him a chance to
view and photograph the actual sites and equip­
ment for inclusion in CQ. So, Why no t beat Tom
to the punch and take some photos of your rna­
chine and send them in.

Teehnleal Talk
" M y ';:. @ <'$ ':Ja ptrac" intermods everytirne I

go downtown." "Tha t @-+= .t: #% " Rice Box"
hears .76 when I'm on .79," Sound familar? The

•
ham only f.m. rig often referred to as "Japtrac"
o r "Rice Box" has been the target o f many com­
ments and criticisms. Some criticisms are de­
served in specific ca ses. However, intermod and
adjacent channel interference problems are often
not the fault of the ham only f. m. rig. Sure, you
hear the adjacent channel at times, and the unit
intermods when in the presence o f many and /or
high powered commercia l units. But, we ama ­
teurs are not alone. The comme rcial services
have been fighting intermod for years. Now,
with, what it seems, everybody with two-way
radio intermod is a definite problem all over the
spectru m.

Ve rnon, W5 BAJ, shown working on the Midla nd
Repeater. (Photo courtesy W A5KHUJ

•
~

•

•

W E'VE been recognized! The 1972 edition of
the ARRL Radio Amateur's Handbook has rec­
ognized f. m. with its own complete sect ion. This
is remarkable since the Handbook only really
recognized transistors in the 1969 edit ion. Cer­
lain portions o f the f.m. section are a bit out­
dated. especially those dealing with standards.
However, fo r the first real efforts towards f.m.
by the Handbook I say Well Done. and thanks
10 the ARRL and to f.rn.ts f riend with in the
A RRL. Roy Al bright. W5EYB. West Gulf Divi­
sion D irector.

As many readers already know, there is an
approx imate 60 day lag between writing of th is
column and its arrival a t the mailbox. Because of
this lag, th is co lumn is being written about 1
month after the Rep eate r Directory hit the news­
stands. Comments about the directory have been
qu ite favorable. The prime criticisms were from
people in areas which did not report thei r re­
peater activities. Fortunat ely, the se areas are
now sending in reports right and left. Thus, next
mon th's co lumn will include a large number o f

- S18 Bren twood Lane, Richardson , Texas 75080.

BY GLEN E. ZOOK,* K9STH /S

Site of Midland, Te xas repeater is about 4 miles
south of the city. The receiver antenna is a OB-220,
360 ' above ground a nd the transmit antenna is a
5 /8 wave groundplane 300' above ground. (Photo

co urtesy WA5KH UJ
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isten

to anyone

ese?
1

W6A M doesn't have to.s ince he began
using our professional quality VH F­
F M 2 meter tran sceiver with exclusive
A stropoint. T he precise and powerful
Ast ropoint syste m actually blocks out
all interference. So when one of the
nation 's num ber o ne hams is having a
2-way co nve rsation he won' t have un­
wanted interference.
Astropoint is featured on all standard
transceivers including
the rugged, 12 channel
SR-C826 M.

It's not only a compact
mobile but even fully
portable with the addi­
tion of a batte ry pack .
And there's a lot more
that a ppeals to Don :

•about the SR-C826M
•

than just Astropoint. All silicon semi­
co nductors with solid state circuitry.
Ten watts of R. F. output power com­
bined with low power co nsumption.
MOSF ET R.F. A mplifie rs and mixers.
And the li st of features goes on.

Which is why Don Wallace hasn 't been
li stening to anyo ne else lately. Not that
he's choosy about who he listens to.
Just whose equipment he listens on.

For complete specifica­
tions and the name of
yo ur neare st deal er,
write:

STANDARD
COMMUNICATI ONS
CORP.

639 North Marine Ave .,
Wilmington. Ca lif . 90744
(213) 775-6284

,
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Close up of Midland, Texas ARC Repeater. It uses
a Sensicon "A" Receiver and RCA-tO Transmitter.

(Photo courtesy WA5KHUJ

Many f.m.ters have noticed that the o lder
commercial f.m. rigs do not have as many prob­
iems as the units designed for amateur f.m. work.
This effect is quite apparent when one looks at
the spec's. For example, the typical amateur f .m.
rig has a spurious response specification of - 60
db or better. The same spec hold s for the ad­
jacent channel rejection, -60 db. Now, take a
look at the older tube-type commercial gear. For
example, the Motorola "a" receiver (TA 140,
etc. series ) has an adjacent channel rejection of
-100 db at either = 18 kHz or = 32 kHz depend­
ing on which Permakay Filter is insta lled (nar­
rowband or wideband ) . The spurious response of
this receiver is also - 100 db. The newer Metrae
receivers like the " MOO have a spurious rejection
of - 100 db, an adjacent channel rejection of
= 15 kHz at - 100 db, and. EIA SINAD inter­
mod spec of - 80 db. Thus. the commercial gear
is 100 times as good in rejecting spurious and
adjacent ch annel interference.

\Vhy can 't the ham only rigs be as good ? It's
simply a matter of economics. The average top
grade commercial f.m, receiving section alone
costs more th an the entire ham only rig. The
manufacturers of the ham only equipment could
make the specs on their equipment just as good
as the top Motorola, GE, RCA, and others. How­
ever, the price would be out of the range of most
amateurs. Thus, lower price must bring lower
performance. You get what you ~ay for.

44 • CO • June . 1972

Well, since we must live with the economical
units. we must find ways to get rid of the prob­
lems. In some cases the addition of a pre-amp to
the receiving section has cured intermod ills!
This is really due to the additional selectivity of
the tuned circuits in the pre-amp and their ability
to reject signals in the Commercial bands. Of
course the pre-amps are not as wide as the re­
ceiver front-end , so one cannot make as great
frequency excursions. Fortunately most f.m. ac­
tivity is confined to about 1 mHz on two meters,
and the normal pre-amp has no difficulty cover­
ing the segment.

In more severe cases a filter must be added
between the receiver and the antenna. This can
take the form of a simple strip. line filter as in the
ARRL VHF Manual. Such a filter can be ad­
justed by varying the coupling for various band­
widths. The insertion loss is in the neighborhood
of 1·2 db, but is often worth it.

Where single frequency operation is all that
is needed, as in a repeater, the cavit y often does
an excellent job. Since cavities are often used
to keep the transmitter out of the receiver, they
are normally installed before the intermod prob­
lem becomes apparent. The cavity has a higher
insertion loss, but it is also very narrow and
admits only the desired frequency (for most
practical purposes).

The above cures are helpful only if the mixing
and intermod generation takes place within the
receiver itself. In other cases the mixing can take
place outside the receiver. For example, a rusty
joint on a downspout can generate all kinds of
mixer products. In this case more drastic action
must be taken. If the mixing product falls
exactly on the desired frequency there is not
much which can be done. However, the product
is often just to one side or the other of the de­
sired signal. In these cases a cavity does help at
times. However, the best cure is usually the on­
frequency crystal filter. These filters are rela ­
tively expensive ($150 + > but are quite sharp at
the operating frequency. Of course the input
signals must be stable in frequency to stay with­
in the bandpass of the filter. The insertion loss
ill) between 2-3 db on a typical filter.

Before trying any of the above cures, first try
a complete re-alignment of the rig involved.
Often a good alignment will reduce or eliminate
many problems. Then check the antenna system
for co rroded joints, connectors, hardware, etc.
to keep products from being generated in the
antenna system. In mobile installations the stri p­
line filter is often all that is needed to keep out
intermod from commercial sources.

Now. in the case of adjacent channel inter­
ference . Realignment of the i .f. coils for a peak
can often help here. Since most amateur f.m. is
going narrowband. it is not usually necessary to
use a sweep generato r and keep the i.I. cans
tuned broad. In other cases it may be necessary
to replace the ceramic or other type of filter with
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know obout Sentry

II

From South Africa to the Hawaiian Islands, you 'll find
Sentry crystals. The personal choice of both amateurs
and professionals.

I
I

You' ll also find us as standard equipment

in the best of radios, and wherever quality,

dependability and service are important. If

these are important to you then specify

Sentry crystals.

Today, more and more people are turning to

Sent ry. That's because we take extra care to

make sure when you buy crystals from Sentry

you " Buy the Best" ,

11 you haven't received a copy of our new

1972 Catalog of Precision Quartz Crystals

and Electronics for the Communications

Industry send for your copy today-._

"Buy the Best"

SENTRY MANUFACTURING COMPANY
Crysfal Parle, Chicleasha, Olelahoma 73018

______PHONE: 4()5.224-6780 I TWX 910-830-6925 ---- - --- -
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General layout of Big Spring, Texa s W5AW re­
peater. Note ca vities a nd cooling fa n arra ngement.

IPhoto ccvrtesy WA5KHUJ

Internal view of the Big Spring, Texas repeater. It
consists of a Bendix Mobile unit converted for re­
pea ter use. Object in upper right is code wheel

lid. (Photo courtesy W A5KHUJ
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a similar type with sharper skirts . This will usu­
ally cure a ll but the most severe problems. II
you are trying to work 146.790 m Hz in the sa me
building as the repeater with 100 watts o utput
on 146.760 m Hz, forget it and move.

As a tip in bu ying a new piece of gear, take
a good look at all the specifica tions. Remem ber
that channel spacings in many port ions o f the
country a re 30 kHz now. Also remember that
intermod is a pro blem in the heart of a major
metropolitan a rea, but that most a reas. including
the suburbs do not have such a problem. Also,
alw ays read the reviews in the major amateur
magazines to see how the units fun ctioned under
co ntrolled circumsta nces.

Mini·Review

New-Tronics Corpo ration, bette r known by
their trade-mark, Hustler, has just come o ut
with a new 2 meter mobile antenna designed for
the mobile f.m. o pera tor. The model CGT- 144
is different fro m all other mobile whips on the
market at the present time. This antenna is two
half waves in phase ! The CGT- 144 is spec 'd at
5 db over a qu arter-wave groundplane antenna .
Although it is quite long, about RS ", it has suffici ­
ent ga in 10 make it qu ite attractive to the ama­
teur in the fringe a rea or who is running low
power

A sample of the CGT- 144 was forwarded by
New-Tronics 10 thi s columnist for evalua tion.
Since the length is R5", it was decided to mo unt
it on the rear of the XYL's stat ion wagon rather
than on top of the van normal ly used for corn­
muting. The rig in the sta tio n ' wagon is a
U43HHT- 1130E Me trae runni ng about 50 watts
output. The CGT·144 was ad justed for mini­
mum reflected power using a Bird 43 Thru -line
w a ttmete r . This is accomplished by sliding the
whip within the base and tightening :.I set-screw.
Best reflected power was about 2 watts with 50
forward.

After recheck ing the Me trae for peak per­
fo rmance on the bench 1 sta rted out wo rking a
local o n 1.t6.940 m Hz direct. \Vithin minutes
o ther amateurs had joined in. A fter driving
no rth on US?S fo r about 1/ 2 hour I gave up.
T he signal was sti ll quire copyable, and usua lly
full -quiet ing to a sta tio n about 65 miles away!
Not bad 'It a ll fo r direct. In (he Richardson area
there are a few holes in which a mobile signal is
usual ly lost, or. a t best becomes quite noisy. The
CGT-144 talked out o f these holes with a "full
qu ieting" signal.

Since I do not have a full antennae laboratory
at m y disposa l I cannot adequa tely judge the
absolute ga in of the CGT- I.t4. However. I, like
most amateurs, am conce rned with how the an­
tenna performs, not how it looks on paper. The
New-Tronics people info rmed me that the ap­
pro ximate angle of rad iation is 15-20 degrees
above the ho rizon. Also, the theoretical gain o f



ADD A lINEAR*TO MY FM RIG? Why not?
You did on 80 . 40 · 20 . 15 . 10 & 6
And you did it for a good reason!
You wanted to put out a signal that others could hear without
noise, fade, fatigue, or interference.

A DYCOMM BOOSTER*can do for you what it has for over 3,UUU amateurs.

• Provide up to 50 times increase in
power.

• Reduce the cost over a h igher power
rig.

• Is fully transistorized · no tubes to
ever replace.

• Provide mobile rig w ith more vartew .
car-car, car-base, plus more repeaters
you can work through.

• Is fully guaranteed to perform with
an outstanding warranty program.

A model for virtually EVERY 2M rig! & UHF MODELS ALSO

S99.95

ES

"Super BrickITR22 Booster" ,
nO'N y ou can have from 35- 45
watts for .8-2 watts input.
Typically 38 watts outputl1
watt input .

S99.95

o
" Block Booster ." 8-12 watts
in, 40-55 watts output. Your
HR·2A will typically put out
5~60 watts.

All booste rs have automat ic low insertion loss
in/out switching. All operate from 12-15V DC.
Isn't it time you also went D YCOM M?

They are rugged: built to take vibration. load
mismatch and over·voltage.
To order: See your nearest D YCOM M dealer,
if none near you, order d irect and add $ 1.55
fo r shipment.

10·0
The ult imate in solid state pow­
er 8-15 watts inpu t will put
o ut 80 watts m in imu m, 125
wetts maxi murn, T ypically 100
watts ou tput for 10 watts input.

S 195.00

* A common term for add-on amplif iers.

For mare informu ian,
call or write: 305/844·1323;844·1324
DEALER INQUIRIES INVITED

DYCDMM
DYNAMIC COMMUNICATIONS. INC .

948 Avenu e " E" R,v,era Beach. Flonda 33404
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Alex, W5TOC, shown checking out W5AW, the
Big Spring repeater. Repeater site is about 2 miles
south of the city on a hill. The receive antenna is
a " l" pole about 250' above g round. Transmit
antenna is about 220' up. (Photo courtesy of

WA 5KHUJ

two half waves in phase is about 6 db. However,
the feed o f the CGT·144 is suc h that the lop
section is sta rved voltage fed with the slight rep
duction in gain.

T he antenna is ava ilable wit h two types of
mounting : 3!4H hole mount; and trunk-lip
mountin g. T he suggested list price was not ava il ­
ab le at press time , but watch the ads. The CGT·
144 is worth considering.

NEWS
More DX news this month! Ansyl, YV5D LT ,

dropped a card in the mail with the foll owing in­
fo rmatio n about f.m. in Caracas, Venezuela .
Their 2 meter f.m . repeater is on a 7000 foot
mountain with an input of 145 .000 mHz and
an output of 147.000 mHz. A second repeater is
under construction and will also be at the 7000
foot level. The average level of the city of Ca-

racas is 3000 fee t, so those repeate rs must romp
and stomp, For the simplex operato r 146.940
mHz is used extensively. Ansyl has promised
more information, so we should be hear ing more
and more about f .m. in th at part of the world.

Texas VIII' Fl\l Socic')': The winter meeting
of the Texas VHF-HI Society was held during
the later part of February in Corpus-Christi ,
Texas. Prime discussions were the new Constitu­
tion, which was tabled for further rewording;
the T1RS o r Texas Inter-city Repeater System
for co nnecting repe aters during emergencies;
and a 220 mHz band plan for the sta te. The 220
m Hz ba nd plan makes use of severa l plan s
which have been proposed in the va r ious publi­
cations. Basically it sets aside the 220·220.5
mHz and 222 .0-222 .5 mHz ranges for DX work
as requested by the A RRL. Also. the cha nnel
spac ings for f.m . a re 20 kHz and repeater input !
output spacings a re 101Hz to allow simplex
operation wit h the same equipment. The plan is
such to place as much activity in the besieged
lower 2 mHz as possible. Inputs were placed on
the high side simil ar to the sta te 450 mHz band
ptan . Guard cha nnels a re provided to keep f.m .
away from the DX'ers. A Sketch of the proposed
band usage appears as figure I. The next meet­
ing of the Texas VHF F~I Society is planned for
Aust in in August.

Channel Marker
The schema tic of the WSPCX channel marker

which appeared last Apri l has an error. T he
connect ions to Ulc should be made as shown in
figure 2. Also, the proto type model worked well,
but subsequent models have ha d to have pins 6
and 7 of both U2 and U3 grounded for proper
operation. Don't quite know why. may be a
difference in manufacturers.

Finale
The last couple month 's Techn ical Talks have

been rather devoid of co nstruction. He re's hoping
that next month's project wo rks out all right. If
so, then back to construction. Now, get out those
cameras and head out to the repeate r dur ing thi s
warm sum mer weather. Also. suggestio ns as to
jus t what you want to see a re always needed to
keep thi s column in tip-top shape. So let's have
those com ments and suggestio ns. Best of Juck
and see you ne xt month . 73. G len. K9STU /5

.2>ZZ4.Z3ZZ.ZZt
, l,Jr'oMr O"OC~ by £ IA
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Fig. 2-Corrections a nd Additions to Channel
Ma rke r (April, 1972),

Guo"

Fig. 1-Te xas VHF FM Society 220 Band Plan.
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NOTES

MATH'S

B Y IRWIN MAT H ,* WA2N DM

L AST mon th \ \ '1: looked a t the different
famil ies o f Int egra ted C ircuits available and
lea rned a li ttle bit a bout them . T his mont h
we will di scuss some practical uses fo r read­
i ly avail able un its.

T he most commo n f'a m ilv of d iuita l inte­
grated circuits available is' the 'rrt. 7400
se ries. T hese chi ps a rc a ll JOm Hz (approx.)
logic. full y com pati ble with each other, and
operate from a 5 volt power supply. A lmost
a ll of the major types o f logic functions arc
a vai lable and the cost fo r even the most com­
plcx chi p ra rely exceeds $2 .00 on the surplus ..
market. Complete techn ical deta ils pertai n.
ing 10 speci fic device numbers arc avai lable
fro m most o f the intcuruted circui t m anu --f'actu rcrs. A t the completion o f th is months
column , we have indica ted the techni cal dat a
division add resses of these ma nufactu re rs . A
sho rt note, descri bing the chip in q uestion
as well as OJ bri ef (no more th an one o r two
sen tences) descript ion o f the intended usc
wi ll o ften bring data sheets and a pplica tio n
notes tha t will a ll but solve (he problem . You
will have to interpre t the dat a . tho ugh. as
most com pa nies do no t or will not design
circui trv for indi vidua ls as thcv a rc fa r mo re

• •
co ncerne d wi th their quanti ty use rs. Now to
the circuits.

F igure I is a schema tic d iag ram of a n
SN7~OO qu;uJ. ~-input gate \\ hich is quite

· 5 ~l eh ill e La ne. Grea t Neck, N .Y . 11O::! 3.

Top Vi••

.~ ...

10 s 8

I N4 001

Fig. 2-60/120 p.p.s. pul se generator d escribed
in text. Don't forget the + 5 volt source fo r the

SN7400.

common a nd very read ily avai la ble . It co n­
ta ins. as C;1Il be seen from the d iagram. fo ur
( q uad) .2-input gates. completel y se pa rated
from each o ther. In o rder for the o utpu t o f a
par ticular gate to be lo w. bot h inpu ts to the
gate must be high . W ith this thought in m ind,
we C.1Il proceed to fig . .2 .

T h is circu it is a Schmitt trigger. used to
produce accurate, highl y stable tim ing pulses
from the a.c. line. Such pulses are pe rfec t for
a ma te ur te levisio n synchronizi ng a pplica­
tions as well as all kinds of specia l ti m ing
system s. By connect ing a ~ 60 di vider to
the output o f this " pulse genera tor" \VC C'1Il

o bta in I pulse per second to an accuracy of
about 0 . 1% , the inhe rent accura cy o f the a .c .
line. Such pu lses a rc pe rfect for digita l clock
appli cat ions .

As cuu be see n fro m the schematic. either
ha lf wave rectifi ed ( 60 p.p.s.) o r full wave
rectified ( I~() p. p.s. ) half sine waves arc
a pplied to the input o f the first gate. \Vhe n
the input is a t the zero point of the wave.
the o u tput o f the first ga te is h igh the reby
making the o u tput o f the second low. T h is
low output is fed back through the .270 ohm
resistor to the firs t gate " locking" the output
of it to the h igh sta le .

As the in put now rises, o ne input to the
gate becomes high but the gale will not
swi tch un til the diode conducts and a llows.~ ".

•
• 5 ". Z p.p., .

"'Ou l 6 p.p. s,

6 00"".' .
1 p.o.,.

.. , , , 11 11 , , • •
SN74 90 SN74 92

• ,
'" • , re

Fig . 1- SN7400 sche ma tic.

1 2 3 4 6
Fig. 3-Divid e by 60 circuit . Note tha t the SN7492

a lso provides a 2 p .p.s. ou tput.
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Fig. 4- Ma rker generator described in text.

Fig . 5-40 ns to 40 second monostable. See text
for values of Rt and Ct.

good for a few hundred kHz or so) the
SN7490 will divide by 10. any signa l up 10

its lim it of about 18- 20 mH z.
Another useful 7400 series integra ted cir­

cuit is the SN74121 . T his versatile device is
a monosrablc rnult ivibrator, often ca lled a
one-shot. with a period that can be anything
from 40 nano-seconds to 40 seconds. Figure
5 shows the hookup for this device.

A posit ive pulse o f at least 50 nanosecond s
in length into the input pin 5, will cause the
c irc uit to produce an output pul se whose
length is d irectl y dependent on the va lues of
R , and C, acco rd ing to the fo llo w ing
formula :

O u t p u t pulse wi d th - Co R , lo g. 2 .

R. can vary from as low as 2K to 40K while
C , may he any value from 10 pf to 10 mf.
T he two charts of fig . 6 will be of great help
fo r those not wishing to do the math, Hi ! I
might also add that the input pul se can he
of any length greater than the previousl y
ment ioned value. It is the rise time that fires

...J L
Oulpul

•s,c,
-lL'

•

" 0 ,

J.. " Ull " • •
SN74121

, , , • • • ,

JL
Inpu t

both inputs to become high. Only at that
point does the gate output become low forc­
ing the following gales output to become
high. Again. the feedback th rough the 270
ohm resisto r loeks the sta te. As the input
now begins to fa ll. it ean be seen that the fi rst
gate will not revert hack 10 the high sta te
unt il the input falls mueh lower than the
po int where the gale origina lly switched.
This is because of the feedback signal th at
keeps the other input of the gate high . The
two remaini ng gates in the SN 74 00 are con­
nected as inverters and serve to further
"steepen" the rise and fall times of the
system.

Figure 3 shows an SN7490 decade divider
and an SN749 2 ... 6 ehip con nected as a
... 60 eircuit. T his configuration. connec ted
to the o ne just described will provide the ac­
curate Ip.p.s. pulses for the d igit al clock and
similar applica tions.

The SN7490 ca n also be used as a freq­
uency d ivider by employing a trigger ( fig. 2.)
connected as a dr iver for it. With a 100kHz
frequ ency standa rd ( present in all good
qual ity recei vers ) as a signal source, the ci r­
cuitry shown in fig. 4 will produce harmonic
rich markers at 100kHz. 25kHz, 10kHz.
205 kHz. IkHz. and even 250kHz which
should be of interest to even the most de­
mand ing s.s.b. enthusiast. Since the division
ratios of these ci rcuits are fixed, inputs can
be any frequency up to the limit o f the chips.
In this way many differen t frequencies can
be produced from a single source. Just think
what a v.I.o. driver will do!

By employing a tr igger suita ble for higher
frequen cies ( the one in fig. 2 is probably only
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Fig . 6 - Timing charts for SN74 12 1.

c,

the circuit and . o nc e fi red. the input no longer
has any effect.

Other 7400 circu its availa ble but too
numerous to ou tline here in c ircuitry arc :
SO mH z flip-f lo ps ISN7-1 H IOI) : BCD to
deci ma l conve rters (SN 74-1 I ) ; decade BCD
counters (SN 7-190) ; D ivide by 2, -1 , X, and
16 in o ne pac ka ge IS N 7493): a nd Divide by
2, a nd 6 in o ne pack age (SN7492 ) not to
mention a ho st of other logic functions.

We would he most happy to hear about
you r accomplishm ents w ith di git al circuitry.
e specia lly w here it is o f interest to radio
am ateurs. and \\ ill be happy 10 pass o n worth­
while info rm ation to o ur readers.

As pro mised . here is a lis t o f integrated
ci rcuit m anufacturers :

Fig. 7-Simple f.m. dete ctor circ uitry.

• 12 v.

AudIO
ou lpul

2 .7 K
10m1

.0 K .~.~ .....,( •

h. 2 N4123-
10 K 4 7 0 k:· 3 ml

i ov,

- ...
Fig. a-Simple one stage audio amplifier for use

with circuit of fjg . 7 .

l\ I OTOROl.A S r:M ICONUUCTOR PRODUCTS
SOOS Ea,' ~ l clJowcll Road

Phoenix, Arizona 85008
FAIRCIIILD S EMICONDUCTOR CUR l' .

3 13 Fairchild Dri ve
Mountain View, Calif. 94040

T EXAS I N S-I RUMENTS I NCORI'ORATI D
Marketing & Info rmation Service -,

P. O. Box SO l2 ~IS ) OX
Dallas. Texas 75 :!22
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Sunnyvale. Calif. 940 1" 6

RCA
Solid St at e Di visio n

Somerville. New Jersey 08876
I T T S EMICl INUL'C I ( )RS
330 I Elect ronics W ay
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Altho ugh we rarel y repeat informatio n. in
respon se 10 the nearly 150 hams who have
wri tten to me perta ini ng to two articles I had
pre viously w ritte n in N ovember 19 71 CQ .
and Feb ruary 1972 C Q, I am ta king this

[Coll tillued Oil page 801
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emiconductor upermart
• MOTOROLA. RCA. FAIRCHILD. NATIONAL. HEP. SIGNETICS.

DIGITAL READOUT SPECIAL OFFER PLESSEY
At a price everyone. • Digital readout SL403D
can afford... $3.40 • BCD to 7 - Segment 3.5 W AUDIO AMP rc

Decoder/driver HI -FI QUALITY• Operates from 5 vee 7490 Decade Counter• $3.95• Same as TTL and OTL 7475 Latch• with 12 pages of• Will last 250,000 hours. Only $8.40 construction data
Actual Size

The MiNitron readout isa miniature direct
viewed incandescent filament display in a
16-pin DIP with a sealed front lens. Size
and appearance is similar to LED readouts.
The big difference is the price.

LM370
LM373
LM309K

AGC/Squelch amp $4.85
AM/FM/SSB strip $4.B5
5V, 1 A regulator, 3-lead to-3-case.
Easy to use. Recommended for all
TTL circui t s $3.50

MFC8040
MCl30BP
MCl34P MOTOROLA DIGITAL

PREMIUM QUALITY
TEXAS INSTRUMENTS
TTL IC's

POPULAR IC's

MC1550 Motorola RF amp $1.80
CA3020 RCA Y, W audio $3.07
CA3020A RCA 1 audio $3.92
CA3028A RCA RF amp $1.77
CA3OO1 RCA $6.66
MCl306P Motorola %"W aud io $1 .10
MC1350P High gain RF amp/LF amp $1.15
MC1357P FM IF amp Quadrature det$2.25
MC1496 Hard to find Bal Mod $3.25
MFC9020 Motorola 2·Wall audio $2.50
MFC4010 Multi-purposewide-band

amp $1.25
Low noise preamp $1 .50
Dual Stereo preamp..... ..... $2.75
FM mult iplexerstereodemod$4.95

7447

7400
7441
7490
7475
7495
7493
74121
7473

Decoder/driver for the digital readout
or other 7·segment displays .........•. $2.25

gates .35
NIXIE driver $1.95
decade counter $1 .40
quad latch $1.40
shift Reg. $2.00
divide by 16 $1.90
monostable $1 .80
dual flip-flop .85

FETs

MPF102 JFET $.60
MPF 105/2N5459 JFET .96
MPF107/2N5486 JFET VHF/UHF $1.26
MPF121 Low-cost dual gate VHF RF .8,5
MFE3OO7 Duet-gate $1.98
40673 $1.75
3N 140 Dual-gate $1.95
3N141 Dual-gate $1.B6

PLESSEY INTEGRATED CIRCUITS
GREAT FOR SSB RCVRS AND XMTRS

SL610 low noise 150MHz RF good AGC$5.65
SL612 low distortion IF good AGC .. $5.65
SL621 AGe generator for 8SB rcvrs .. $8.30
SL620 AGC gen. SL630 Audio $8.30
SL630 multipurpose audio amp $5.35
SL640 Top performing balanced mixer 10.88
SL641 low noise rcvr mixer $10.88

SIGNETICS PHASE LOCK LOOP

NE561 B Phase Lock Loop $9.50
NE562B Phase Lock Loop $9.50
NE565B Phase Lock Loop $9.50
NE566V VCO (Function Generator) $9.50
NE567V Tone Decoder IPLLI $9.50
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MC724 Quad 2·inpul RTL Gate $1.00
MC78BP Dual Buffer RTL $1.00
MC789P Hex Inverter RTL $1.00
MC790P Dual J·K Flip-flop $2.00
MC799P Dual Buffer RTL $1.00
MC1013P85 MHz Flip-flop MECL $3.25
MC1027P 120 MHz Flip-flop MECL $4.50
MC1023 MECL Clock driver $2.50
MC4024 Dual VCO $3.00
MC4044 Freq. Phase Del.................. .. $3.00

TRANSISTORS 8< DIODES

MPS6571 .60
MPS A12 NPN Darl in gton Gain 20K . . . . .70
2N706 packet of 4 $1.00
2N221B packet of 2 $1.00
lN4oo1 packet of B $1.00
lN4oo2 packet of 6 $1.00
1N4004 packet of 6 $1.00

Please add 35t for shipping

CIRCUIT SPECIALISTS CO.
Box 304 7, Scottsdale, AZ 85 257

FA CT OR Y AUTHORIZE D DIST R I8 UTO R FOR
Mo1OfOI. HEP··ClrC: ... 'I ·Sltk ··~

An~+e-..,' hrn qu. hly tnd .,. , ... Ily .....nt-.t.
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CQ Reviews:
The Heathkit IM-l02
Digital Multimeter

BY WILFRED M. SCHERER,* W2AEF

,
I

T li E trend in recent years has been toward
equipment wi th digi ta l readouts obtained
electronica lly. In li ne with th is the Heath
people not so long ago introduced a low-cost
frequency cou nter. ' They ha ve no w come up
with another d igital instru ment, the M odel
IM -1 0 2 Digita l Mu lt imeter ( D M M) that is
an a.c, opera ted v.o.m, to measure resis­
tances. d.c. a nd a .c. vo ltages and currents.

Bes ides having a n up-to-date state-of-the­
art d evice. the adva ntage gai ned b y the usc
o f the DMM over the ana log type of device
( those using a m echanical m eter m o vement
with pointer and sca le) is the a ttai nmen t of
much grea te r acc u racy. h igher resolut ion.
d irect readout, repeatable read ings, correct
indications obtained from any viewing a ngle
a nd regard less of the instrument 's physica l
posit ion. Gone arc the errors encountered
w ith pa ralla x problems, interpol ation , fr ic­
tion , balance . s ta tic e lec tric ity and non­
linea r ity.

The IM - IO:! is a solid-stat e affa ir offeri ng
a n accuracy of 0.2% ± I digit o n fi ve d .c .
ra nges of 200 rnv, 2. 20. 200 a nd 2000 v. with
a resolut ion o f 100 I-( V o n th e 200 mv range
a nd up to I v , on the 2000 v. range . Adjust­
mcnt to the sta ted tolerance is m ade using a
factory-assembled 0.2 % preci sion d .c. cali­
brator sup plied with the k it. A t rans fer
method. us ing inte rna l circui try of the IM ­
102. pro vides an a .c. accu racy o n like ranges
o f 0 .75- 1.5 '70 '" I digit (40 H z- I OkH 7.) . de­
pending on the range. ( I kv limit on :!OOO
v.d .c, and 500 v , limit on 2000 v.a .c, ranges.
T he curren t ranges a rc 200 uu, 2, 20, 200 rna
and 2 a . with a n accuracy of 0 .3-0.5 % :!: I
digit o n d .c . and 1·1 .5 % ± I d igit o n a .c.
(40 H z-I O kHz ). Six resis tance ranges a re
200. 2K. 20 K, 200 K. 2M and 20M wit h an
accuracy of 0.5 % '" I digi t. except 1.5 '70 on
the two highest ranges.

"Technica l Directo r, CQ.
I"CQ Reviews the Hea lhkil ~I o<..l el IB- 101
Frequency Counte r:' CQ. July 1971 , p. 47.

Note tha t the percentage of accuracy is
based on act ua l reading, not on a fu ll-scale
basis as done wi th conventional meters whe re
the percentage o f e rro r rises a t values below
full scale. Fo r exam pic ; with a meter rated
a t '" 2 '70 of full sca le, the tolerance on the
50 v. range is '" I volt (.02 X 50) at any
point. A t20 vol ts a I v, error amou nt s to 5 % ,
whereas wi th a tolerance based on »ctual
reading. the percentage o f error is cons tant
over the range.

The pol arity on d .c. is automaticall y indi­
catcd by a plus o r minus sign a t the viewing
window, e lim ina ting the need for sw itch­
ing leads under cond it io ns of d ifferent polar­
ity." An over-range indicator tells when the
measured parameter is greater than the full­
sca le capabi li ty of the ra nge in use . The
decima l poin t is automatically placed on a ll
ranges. O verlo ad protecti on is obta ined w ith
fu ses o n the volt-ohm input , the current in­
put a nd a .c. power line . Except o n the d.c.v,
func tion, protection a lso is provided wi th
clamping diodes.

The unit o pe ra tes from a 120 v.a .c. source
(or may be wired for 240 v.a .c.) for wh ich
there is a detach able 3-wire po larized line
cord with the grounded lead connected to the
chassis for perso nne l protect ion . Unli ke m an y
v.t .v.rn.ls. the com mon-in pu t lead and rhe

vf he pola rit y is rela ted to tha t above or below
th at at the com mon lead.

The Heathkit IM·l02 Dig ital Multimeter.
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Fig. l-Cha rge and d ischarge times for opera.
tion of the IM· l 02 a s exp la ined in the te xt.

T his action is shown at fig. I. T he sum of
the two time clements, T I-T 2, is the tota l
tim e, T , required for 8000 pulses of a clock
oscillator th at functions a t 40 kH z ( beca use
of th is sum mation, ope ration is not depe n­
dent on clock accuracy o r stabi li ty). During
T I, a n integrator charges a capacito r as in­
d icat ed by the upward-sloping ramp. D uring
T 2 the ca pacito r d ischarges as shown by the
downwa rd-sloping ramp. T he ramp down
lime, T 2. is cou nted , decoded and displayed
by cold -cathode N ixie lubes.

A.c.-input voltages arc converted to d .c.
using an average-res ponding a.c-convcrtcr
setup cali bra ted in r.m.s. The converter pro­
duces a full-sca le d .c.vo utpu t poten tia l of 2 v.
fo r all a .c. ranges.

C urre nt read ings are obtai ned by measur­
ing th e voltage d rop across one or mo re rc­
s isto rs in se ries with the circuit under test.
T he resistance net work is so nr rnnucd tha i-th e full -scale potent ial fo r all ranges is 200
mv. T his is measured using either the cl .c. o r
the a .c. voltage-input circu it a ... the need
requ ires .

Resistance is measured hy passing a con­
stan t cu rre n t th rough the unkn ow n resistor
a nd then read ing the d .c. voltage d rop across
it. Th is curren t is different for each ohms
range. running from I rna on the ~OO-ohJ11

range to only 0.1 na on the 20M range.

Construction
The uni t is assembled on double-faced

printed-circui t hoards in much the same
fashion as previously described fo r the Heat h
freque ncy counter. Sim ila rly, the panel is
d ie-cast zinc with a tin ted viewing window.
T he unit is housed in ;'1 light-we ight alu­
minum case made up of top and bottom U­
shaped half-she lls. A carryi ng handle mal' he
used as a til t-up stand. The various facilities
arc automatically set up usi ng a -l-position
function swi tch and a 12-positio n range
swi tch . Input terminals arc banan a-pin jacks
of which there arc three : one red . one black

•,

Circuitry
A det a iled descript ion o f th e circui t ry in

th e IM - 10 2 a nd explanation of its operat ion
is too involved to present here (com plete da ta
is g iven in the rna nuul ) , hu t basically the se t­
tip is as fo llows :

All in put ruc t io ns arc sca led or converted
to fund amental ra nges of 200 m v or 2v. as
the need req uires for the pa rtic u lar ra nge
sett ing. T he d .c. vvolt agc measu ring arrange­
mcnt engages a high-i mpedance hi pola r an­
a log-to-digi tal con verter th at functions on a
pa tent ed d ual-slo pe: principle.

--

-- -

ci rcuit-board grounds arc iso lated from th e
chassis and the case and may bc fl oated 500 v,
above the power-linc ground . A high input
impeda nce m in imizes circui t loading. For
d .c, it is 100 1\1 on th e 200 rnv range, IDOOM
o n the :! v. ran ge and IO~ I o n the ot her
ones . T he a .c.vi nput impeda nce is IM at 150
m m f o n all ra nges.

Bottom view of the IM·l 02.

- -

Inte rior view at top of the IM·l 02.

-

-

S4 • CO • June, 19 72

'---------- - - ----------- -



I

and o ne white. A black eom mon test lead is
assembled with a cl ip at the test end. The
other lead is red and is put together with a
test prod on the end o f which may be slipped
a miniature elip equipped for the purpose .

Assembly
It took 14 hours to get our 11\1-1 02

together and calibrated. time wh ich may
have been shortened had it not been for our
current custom of measuring each resistor to
make sure it is correct before installation.
This is a procedure that might have saved us
operational headaches in other cases!

Assembly is made on two ci rcuit boards:
a large main one and a small one for the a.c.
converter section. Special range and functio n
switches. enclosed in ceramic and designed
for circuit-board installations, also arc ern­
ployed . There are 25 d iodes, 19 lC 's a nd 18
transistors ( incl udi ng a number o f FETs )
to be installed . For the IC's, sma ll pins. serv­
ing as connectors. nrc fi rst soldered to the
boards. 14-pin socke ts are installed for three
Nixie tubes which d isplay the last three
digits. A vertical neon bulb is used for the
first digit when four fi gures arc required and
shows up as figure I (the highest indication
on any range is 1999 ) ." Sma ll " t rim-pots,"
some of which are accessib le th rough holes
at the rear of the case, arc installed for most
adjustments.

Calibration
The ca librato r cons ists o f a mercury cell

in co njunction w ith a resistive network that
is adjusted and scaled at the fac tory fo r an
output potential of exactly 200 mv. Th is
serves as a standard for ca libra ti ng the 200
mv range o f the IM- 10 2. After this is done.
the mercury cell is switched off and another
resist ive network is connected to a 3.5 v ,
point o n the DMM circuit board and is ad­
justed by the user to produce 200 rnv across
o ne section o f the net work as indicated by
the 200 m v range pre vio usly calibrated. T h is

"Th js is characteristic of a 3 ~ digit instrument
of which the IM- 102 is a type. This mea ns that
for a four-numeral readout the unit displays
three decades up to 999 above which only a one
can appear as the first signifi cant fi gure . Hence.
the highest norm al indication is in terms of
1999 ; however, the definit ion also impl ies some
over-range capabi fi ty which in the case o f the
IM- I02 is rat ed at 20%. Under such conditions
onl y three digits show up and must be mentally
preceded by a '"'0. On the o ther hand, a maxi­
mum display o f 9999 would require a 4-digit
instrument.

The cal ibrator for the IM-l02 is supplied ossem­
bled on a sma ll circuit board a s shown here.

causes 2 volts to appear acro ss another por­
tion o f the network wh ieh is then used as the
standard to ca librate the 2-volt range . The
other ranges automatically then fa ll in line.
Incidentally, the calibrator also may be used
to chec k o ther high-i m pedance ins truments .
such as a v.t.v. m ,

A .c. cal ibration is as fo llows: With the
function switeh set fo r d .c . volts. a displa y is
had o f the average va lue of a hal f-wave a .c,
potential. Such a potent ial is obtained from
the power transformer, through a rect ifier,
and is applied to a lest poinl wh ere it is ad­
justed for a reading o f + 9.00 on the 20 v.d.c,
range of the DMI\I . Sinee this is the average
val ue. the r.m.s. potentia l is 9 .99 + ( 1. 11 X
av.) . T he circu it is next swi tched so that a
fu ll sine wave from the transfo rmer is ap­
plied to the test point (via the adjust contro l
which has already been set ) where the Lm.S.
potential is now doubled (because of the fu ll­
wave action ) to 19.998 + volts. close enough
to cal ibrate the a.c. runge at 20 v.

The o hms se t up is ca librated usin g pre­
ci sion resistors o n the calibrator board plus
separate o nes supplied with the kit.

Operation and Performance
Not ha ving o n hand any othe r voltage

standards o r voltmeters wit h a better rated
tolerance than that of the IM- 10 2. we were
not in a posit ion to prec isely check the ac­
curacy o f the instrument: however. co m pari­
sons between two 1~1-1 02·s . calibra ted
agai nst individual calibrators su pplied with
each, ind icated both instruments to track
together withi n the rated tolerance. C hecks
against several voltmeters of kno wn accuracy
at speci fi c points ( recently cheeked aga inst a
commercial preci sion voltage calibrator )
confirmed our bel ief in the preciseness of the
IM- 10 2·s.

IContinued Oil page 8 4 J
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Go all the way into

There 's nothing half-way about the new Hy-Gain REPEATER LINE.
Designed for the man who demands professional standards in 2
meter mobile equipment, the REPEATER LINE is the 2 meter HAM's
dream come true. It's got everything you need for top performance .. .
toughness, efficiency and the muscle to gain access to distant re­
peaters with ease. Reaches more stations, fixed or mobile, direct,
without a repeater.
The right antennas for the new FM transceivers ... or any 2 meter
mobile rig .
Rugged, high riding mobiles. Ready to go where you go, take what
you dish out.. .and deliver every bit of performance your rig is ca­
pable of.
261 Commercial duty 114 wave, claw mounted roof top whip. Pre­

cision tunable to any discrete frequency 108 thru 470 MHz. Com­
plete with 18' of coax and connector. 17-7 ph stainless steel whip.

260 Same as above. Furnished without coax.
262 Rugged, magnetic mount whip. 108 thru 470 MHz. Great for

temporary or semi-permanent no-hole installation. Holds secure
to 100 mph. Complete with coax and connector. Base matching
coil for 52 ohm match. 17-7 ph stainless steel whip.

263 Special no-hole trunk lip mount. 3 db gain. 130 thru 174 MHz.
5/8 wave. Complete with 16' coax. Operates at DC ground. Base
matching coil for 52 ohm match. 17-7 ph stainless steel whip.

264 High efficiency, vertically polarized omnidirectional roof top
whip. 3 db gain. Perfect 52 ohm match provided by base match­
ing coil with DC ground. Coax and connector furnished.

265 Special magnetic mount. 3 db gain. Performance equal to per­
manent mounts. Holds at 90 mph plus. 12' of coax and con­
nector. Base matching coil fo r 52 ohm match. 17-7 ph stainless
steel Whip. DC ground.

269 Rugged, durable, continuously loaded flexible VHF antenna for
portables and walkie ta lkies. Completely insulated with special
vinyl coating. Bends at all angles without breaking or cracking
fi nish. Cannot be accidentally shorted out. Furnished with 5/16­
32 base. Fits Motorola HT; Johnson ; RCA Personalfone; Federal
Sign & Signal ; and certain KAAR, Aerotron , Comco and Repco
units.

the

For the most powerful antennas under the sun
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Top performance for 2 meter mobiles
THE REPEATER LINE

from

HY-G IN flEeT ICS CO PO AIION
BOX 5407-FF 1.INCOLN, NEBRASKA 68505

WRITE FOR DETAILS

260 261

•

,
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197 I IZV
198 PY7AEW
199 S~ 1 5Sll

•

BY JERRY HAGEN,* WA6GLD

P RORARLY thc Wcst Coast's outstanding
O X Activity is th e Annual OX Conference
which is alternately sponso red by the North­
ern and Southern Califo rnia OX C lubs. This
year's conference was no exception , however
for .CQ it was even more significant as three
major awa rd presentations were made to out­
stand ing DXcrs. M art in La ine, OH2 BH was
inducted into the CQ OX H all o f F ame while
Gordon M arsha ll , W6 RR was presented th e
CQ Plaq ue for H igh USA Score in th e 1970
CQ WW Phone Contest and Bob Ferrero was
presented the Potom ac Valley A RC C up for
the 1970 CQ WW Pho ne Contest. Popularity
of the event continued to grow with a final
a ttendance figure of 325 includi ng all ca ll
areas ex cept 1,4 and 8 plus V E, KH 6, KL7,
D L, O H, VR I , a nd featured speakers JAI­
BK, VK9N P, OH2 BH a nd JY90K.W 6A SO I
O L500 won the dista nce awa rd comi ng
from Germany on a particularl y well timed
business trip.

Proceedings star ted with a motion pictu re
of XU 1AA operat ion narrat ed by JA 1BK
with some footagc of notable OXers in Japan .

· P.O. Box 1271 , Covina. CA. 9 1722

....
G le nn Ro ttma nn, W 6MAR a ccepts the SCDXC
" DXer of the Year" plaque from SC DXC President

Dick N o rton, W 6D GH.
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The CQ OX Award Program

C.W. OX
87 DK5EL 89 K6VA
88 K2MFY

2XS.S.B. OX
200 W6YMV
201 DL6KG
202 DJ2AA

CQ OX Endorsements
C.W.

K2MFY-150

2XS.S.B.
310 - S~15Sll , W6Y~tV; 300 - G3RWQ.
I IZV. K4 RTA ; 250-DL6KG, G3KYF ; 200
- OJ2AA.

Complete rules for the CQ DX Award
Program may be found on page 58 of the
Janu ary. 1971 issue. Application blanks and
copies of the rules may be obtained by send­
ing a business size se lf-addressed stamped
envelo pe to the Award Manager, P.O. Ho x
1271. Covina . Ca. 91722 or to the OX Editor.

N ext came slides of NCOXC a nd SC O XC
members' sta tions featuring W6 " Big Guns."
CQ OX Ad visory Com m ittee member W6N­
J U conduc ted a OX Forum, concentra ting on
OXCC cou ntry c rite ria c hanges being con­
sidered by th e AR RL OX Advisory Com­
mittee. After much discussion and voting the
summary vote showed the attendees to be
o verwhelmi ngly in favor o f maintaining the
current OXCC criteria, including unadmin is­
tered rocks -and reefs. The pre-banquet coc k­
tail party was its usual success. The banquet
program feat ured Martin's presentat ion o f
the 3C I EG a nd 3C\\A N OXped it ion wit h
slides contributing a vivid description o f the
a rt icle which appeared in J anu a ry CQ. N C­
OXC awards were presen ted to K6CQF, K4­
BV O / 6 , WA 6 IQM. a n d K 6A HV. The
NCOXC OXcr of th e yea r was awa rded to
Don Sc hless inger, W6MAV, who has been
very ac tive in contests and o rganizing the \V6
QSL Bureau a nd NCOXC 2-Meter OX Net.
SC OXC Awards were m ade to W6 RR, K6L­
O M, K6 RU , W6HX, W6VSS, and W6ANN
fo r OX contest ac t ivity while G lenn Rat t­
m ann, W6MAR was honored as SCOXC
"DXcr o f th e Year." G lenn has been ex­
tremel y active in OX Contests and was just
awarded 5 Band OXC C # 126. The eveni ng
was capped by the door prize award o f a Sig­
na l One whi ch was won by W B6N RK .



THE MOST EXCITING RECEIVER AND TRANSMITIER TO ENTER THE AMATEUR SCENE IN RECENT YEARS. THE
KENWOOD R·599 SOLID STATE RECEIVER AND T·599 HYBRID TRANSMITIER HAVE ESTABLISHED NEW STAN·
DARDS OF PERFORMANCE, RELIABILITY, FlEXIBILITY, STYLING AND VALUE.
THE R·599 RECEIVER: .5 microvolt sensitivity
(amateur bands 1.8·21.0 MHz) • Dial readout
to % kilocycle. Special detectors for 558, AM,
and FM • Transceive operation with T·599 •
Built-in 100 kc and 25 kc crystal calibrator.
Built-in 500 cycle CW filter • Provision for two
meter and six meter coverage with optional ac­
cessory self-contained converters • Adyanced
"Space-Age" styling • Adjustable threshold
squelch • Only $349.00 • 5599 Speaker $16.00

THE T·599 TRANSMITIER: Clear, stable, select­
able side-band, AM and CW • 4-way VFO Flex­
ibility plus Receiver Incremental Tuning (RIT)
when used with the R-599 • Amplified AlC •
Built-in VOX • Full metering, including cathode
current, plate voltage, Ale and relative Power
Output. Built-in CW Sidetone monitor and semi­
automatic break-in CW • Built-in power supply.
Maximum TVI protection. Employs only 3 vac­
uum tubes • Only $395.00

PS 511 S • Powe r S u pply with bu ilt -in
s pea ker $ 10 5.00
CW· I Filter $39 .00
VFO 5S S $ 105 .00

KC (at 6 db) with 2 10 1 slope ratio
C\V more Ihan 0.5 KC (at 6 db) 0
A.F. OUTPUT: more than 1
wall (l0% dis1ortion) 0 TUBE &

SOLIO STATE COMPONENTS: 10
Tubes, 1 IC, 37 Transislors, .. FET,
52 Diode, 0 PR ICE: S~15.00

OQ
.~ ~ 0- 0
W: ~ ~"i-.r ,q .,-. ' "

............- .
:: : : :::: ::: : : :::::: :: ::: :::
•••• •• • ••••••••••• • • • ••• •• ••••••••••• •••••••• •••••••••••••••••••••• •••••••••• ••••.......... .••••• ••• ••••• ••••• •••• •••• •
•••• ••••• •• • • •••• ••• ••• ••••••••••••••••• •• ••••• •• •• •••.. ......... .. ...... ........
• • • • • • • • • • • • • • • • • • • • • • • • • • •• • • •• •• • • • •• • • • • • •• • • • • • • • ••••••••••••••• ••• • • ••• •• •••••••••• •••••••••••••• •••••••••••••• •• •••••••••••••••••••••• • •• • •• •• •• •• ••• • • •• •• •• • • • • • • • • • • • • • • • • • • • • • • • • • •••••••••• ••••••••••••• • • • ••
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FREQUENCY RANGE : 10, 15,20,
40 & 80 meters (Amateur Bandel
o MODES : LSB, USB, CIV 0
INPUT POIVER: 500 wall' PEP,
300 watts C\V nominal. 0
SENSITIVITY: 3.5-21.6 mHz band;
0.5 uv SIN 10 db 28.0-2(J.i mHz
band; 1.5 uv SIN 10 db and less
than 100 cps frequency drif1 per
10 minutes after warm-up 0
SELECTIVITY: SSB more than 2.~

======== = = = = = ==:!

THE KENWOOD

T5-5115
TRANSCEIVER

The Kenwood TS~511 S i~ .1

five hand SSB and C\V trans­
ceiver packed with power
and performance .. . offering
features never before avail­
able in its price range. For
example: buill-in VOX, crvs­
1.11 calibrator, noise blanker,
receiver incremental tuning,
1 kHz frequency readout , 8
pole filler, stable HT VFO,
dual conversion and acces­
so ry C\V fi ller.



WPX HONOR ROLL
T he WPX Honor Roll is based on confirmed
current prefixes which are submitted by sep­
arate application in strict conformance with
the CQ Master Prefix List. Scores are based
on the current Prefi x total regardless of an
operators all -time prefix count.

W40P~1

VE3G CO
W 8LY
F9R~1

DLl CF
ON4QX
DLlMD
KISHN
W 3PVZ
W8ROC
W9WHM
GJ DO
DJ7CX
W41C
W 3GJY
YUIAG
I6SF
WA6MWG
W4BQY
W4CRW
WMUB
CTI LN
KllBLT
PY4AP
K8UDJ
WA5LOB
W 8GMK
WA6EPQ
SM 7TV
K2AAC
WAIICPX
W9ZTD
W 8KSR

MIXED
Joe Hiller 11 62
Ga rry Hammond 903
Michael A. Bakos 894
Jean-Pierre G uillou 88 1
Heinz Hildebrand 872
Bob Berge 848
Heribert Rechl 844
Chuc k Banta 83 5
Joseph M. Olnick 826
F rederick W. Riecks 83 1
John R . Leary 8 11
D.A.G. Edwards 810
Leonhard Poelt 808
George A. ~I ack 803
John F . Wojtk iewicz 797
Djura Borosic 797
Serafi r.o Franchi 780
John P. Billon 779
G . B. F isher 773
Robert C. Sommer 753
Bill Bergmann 752
Paulo J . S. Coelho Vie ira 749
Frank Cahoy 733
"Biu" Marra 7 15
C ha rles L. Hutchinson 7 12
James Edwards 699
John Marhefka 683
Larry Brockman 676
Boris Goransson 674
1. O. Archibald 673
Edward C. Gray 656
Leslie Bannon 628
Jon Hodgin 609

W40PM
W4 JF
D L90H
W9DWQ
IM~IU

HP IJ C
D LlMD
18KDB
K 2PO A
\V\lYDB
G 3DO
W41C
KI SHN
W3DJZ
WA5LOB
F2MO

W40PM
W8LY
W8KP L
W2HO
W2AIW
D Ll QT
VK3AHQ
O N4QX
W9FD
WB2F~IK

O K2D B
DJ 7CX
K ISHN
G2G~ 1

YUIAG
W41C
K2AAC
16SF
KILWI
W8G~IK

SM5BNX
VOIAW
VE40X

SSB
Joe H iller : 1075
Gay E. Milius 980
Ka rl M uller 813
Edward A. Goodbout 803
Alfonso Po rretta 759
Jua n G. Chen 750
Heribert Rechl 748
Giampaolo Nucciotti 743
Arthur B. Johnson 733
W . C . " Bill" Higgins 72 1
D. A. G. Edwards 719
G eo rge A. Mack 702
Chuc k Banta 697
Arden B. Hopple 694
James D. Edwa rds 692
Michel Dort 686

CW
Joe H iller 950
Michael A. Bakos 89 \
W ill iam W . Simpson 853
W . Vollkommer 825
Charles W . Rogers 8 13
Helmut Baumert 810
Henry Denve r 809
Bob Berge 790
W . W. JohIer 740
Robert J . Rasche 710
Ja roslav Dufka 693
Leonhard Poeh 680
Chuck Banta 673
F . D. Cawley 667
Djura Borosic 65 5
G eorge A. Mack 652
1. O . Archibald 640
Serafino Franchi 639
F. Wendell Boyden 629
John Marhefka 628
Ake Sundvik 6 12
Clarence Mitchell 605
D. E. ~l cV i ll i e 600

The DX Brea kfast featured a recap of K 2­
IXP 's world wide trip and DXped itio n to
W ill is Is la nd w he re Larry signed V K9N P/W
a nd m ade an attempt to activate M ell ish
Ree f. A slide of the boat interior a fter t he
s torm provided good reason for the a bandon-

l ,.

Ken Anderson, K6CQF receives the NCOXC One
Mi llion Point Club Plaque for his score in the 1970

CO WW Test.
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ment of the D X ped itio n plan.
D a rleen, W A6FSC gave a charming de­

scription of her trip 10 Jordan and operation
as JY9DK. D a rleen presented a fascinating
story of life a t the Palace and the culture and
geography of J o rd a n . The conference closed
with a description of operation a t4WI AF and
slides of ,sana, Yemen by Clyde, W6KN H.

Other nota ble guests included Stu M eye r ,
W 2GHK/4, J ohn G riggs, W 6KW the SW
D ivis ion ARRL Di rector and Armond Noble,
WB6AUH . Armond is the p ublisher of
W orldradio , an amateur radio newspaper
w hich featured the D X Conference in the 28
F eb rua ry 1972 issue. Our thanks to Armond
for providing the fine photos for th is DX
Column. The o u ts ta nding conference prepa­
ration was provided by General Chairman
F ra nk Cuevas, W6AOA with help from W B­
6U DC, WB6DX U and W6EJJ .



The WPX Program

5.5.B. WPX
671. 005BA 674 K8CSG
672 1IZSQ 675 WH2NRU
673 .JW9DL 676 TF2WKE

C.W. WPX
I I52.. DK5EL I I58 .sP9AQY
1153... SM5RC I I 59 0K2BWI
1154 ,WA2HZR 1160 ZL2GH
1155 SM~PX 1161. W4YVK
1156 SM6HDW I I 62 HB9ANR
1157 0K3AS 1163 K2LQQ/TF

Mixed WPX
322 K4I UV 325 PY6FI
323 SM7CRJ 326 018WO
324 WA2HIN 327 WH2HNO

WPNX
46......WN7JKQ 47.. .. ..WN4UCC

WPX Endorsements
SSB: W4NJF-IOOO. DLlMD- 750. 00­

5HA. ZL3NS-700. I1ZSQ-600. W3­
YHR-450, JAIAG. WB2FI\IK. W9KAA
- 400.

ew: KILWI. JAIAG, KIlARS-550, VEI ­
I\IF-450. SM5ACQ, SM5RC-400, W7­
IUO-350.

Mixed: DLlMD-850, JAIAG-700, PY6·
FI-600, WA2EAH-550, SM7CRJ, W3­
YHR-500. OK3 CAU-450.

VPX: W4-10646-350.
160 M eters: DJ8WD.
80 M eters: I1ZSQ, DJ8WD, SP3AIJ .
20 M eters: WA2EAH, I1ZSQ, ZL3NS, SP3-

AU .
15 M eters:SP3AIJ, DUGJ, WA6TAX.
10 Meters: W9EVD.
Africa: KI LWI , WB4KZG, OD5BA, I1ZSQ.
Asia: OD5HA, I1ZSQ, SP3AIJ, K ILWI.
Europe: WA2HZR. 005BA, IlZSQ. 018·

WD, DUGJ , K0DEQ.
N orth America: W8GKI\I , KILWI, WA2·

EAH. 005BA.
Oceania: 005HA.
South America: OD5BA, W8GKM.

Complete rules for WPX, WPNX and VPX
may be found On page 67 of the February,
1972 issue. Application blanks and reprints
of the rules may be obtained by sending a
business size self-addressed. stamped envel­
ope to Award Manager, P.O. Box 1271,
Covina, Ca . 91722 or to the OX Editor.

Here and There In The World of OX
A note from J ack, 9V I QJ states that quite

a few 9VI 's a re active with 9V I N Q being the
Singapore Arts President. J ack has relocated
to downtown Sin gapore and hopes to have his

Rusty, K4BVO /6 hit the jackpot with twa OX Con­
te st Awards from the NCOXC.

beam o n top of a 12 story apartment building.
9V IQJ is ex· K R6J D, HL9TJ, and W5NSQ.

Dean, KX6IY says that the KX6 islands
of E niwe tok a nd Kwajalein have se parate
mail services which may dela y QSL delivery
if sent to the Bureau Stat ion KX6BU on
Kwaja lein. Dean suggests that Eniwetok
QSL's be se nt to KX6BQ.

Bob, WA6ETN suggests that DXers have
a copy of Websters Geographical Dictionary
to assist in locat ing OX stations subdivision
locatio n a nd other information.

Dave, CEIIA D/6 is awai ti ng relocation
back on Easter Island where he was quite
active in the past 2 years.

WPX News
Congratulat ions to G ay Milius, W4NJF

who has just earned the 1000 endorsement to
the SSt! WPX Award. As of this date only
W40PM, W4LRN, and W4NJF have topped
the 1000 mark on any mode.

The specia l calls DB~MOD and DF0MOD
will be activa ted in com memoration of the
summer Olympic games to be held in Munich.

Dick, W9CTY operated from N epal in
October of 1971 with the call 9NCT Y which
is only the 4th call issued to an amateur in
N epal. This prefix would count for 9N 0. See
April CQ for the full sto ry.

left to right, Gordan Marshall, W6RR, WA6GlO
and CO OX Hall of Fame member Martin laine,

OH2BH.
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Complete W AZ rules are shown on pgs.
64·66 of the Ju ne, 1970 issue of CQ. Applica­
tion blanks and reprints of the rules may be
obtained by send ing a se lf-add ressed. stam ped
envelope to DX Editor, P.O. Box 205 . Winter
Haven. FL 33880.

Harold North, VP7NA
OX ers the world over lost a great frie nd

with the death o f H a rold Kendal North, V P­
7NA, at 5:30 P .M . on March 4, 1972. M r.
North would have been 60 years old on June
5. H e was a radio pioneer in V P7-land and
had been President of the Bahamas Amateur

3339 LA3BG
3340 PAI\DN
33 41.. WIl8HAT
33 42 LZ2EE
3343 K7NHG
3344 S1\17EOJ
3345 S ~ I \lPX

3346 0 H5 PA
3347 S~1 5 UH

3348 S~I7DQC
3349 WA 2A UB

3328 I IYS
3329 UR2QO
3330 UT5EW
333 1 UW3AM
333L UH8DL
3333 UR5 LR
3334 UA4Q~1

3335 UK2IlAP
3336 KH6HIF
3337 0L7NS
3338 0K3GI

Pavel , JTIIA E was active during the spring
o n 14 m Hz c.w.

The Mex ico 60 prefix has been used in
contest activity at 6 D IAA and XE 1J a nd
C rew activa ted the 60 4 prefix on Revill a
G igcdo Isla nd.

Beginning on M ay 15, 1972 the Okinawa
Isl ands will revert to Japan and the prefix
J R6 will be used for Japanese cit izens.

The special call WM2G K was used from
14 thru 21 Ma y 1972 in co mmemora tio n of
the 75 th Anniversary of the Marconi-Kemp
Bristol C ha nne l T ests. The Garden State
Am ateur Radio A ssociation and Old T imers
Club opera ted WM 2G K from Twin Lights,
H ighla nds, N.J ., the site o f Marcon i's first
rad io experiments in the US in 1899. Several
GB stations and PA9,I AR U participated in,
the activity with the Ba rry College of Further
Ed ucation Radio Society sponsoring an
award for working various stations.

The WAZ Prollram

5.5.B. WAZ
972. K lORN 978 KC6IlK
973 UA4CZ 979 0K IYG
974 W 7GSP nO CR4AJ
975 W9WR~1 981.. W20ST
976 F08 IlY 982 S~ 1 5IlFC

977. K9WEH

C.W.-Phone WAZ

Don Schlessinger, W6MAV, the 1971 NCDXC
"DXer of the Year."

LU50L, LU 30GX a nd LUlDJ U planned
to opera te from Bahia Anegada Islands in
March using the LUll prefix. Bah ia Ancgada
Islands a rc located just off the Centra l Argen­
tina Coast.

The V irginia Ce ntury Club operated WJ4­
AZF for the 19th Azalea Festival from April
25-30.

USS R Activity using spec ial prefixes from
:!3 February to 7 June was to commemorate
50 yea rs o f rad io in the USSR. Each Republic
signed the 5\1 prefix for o ne week beginning
with U A5 11, U B511, UC511 and etc. ending
with U R511. For WPX only the 1st 3 letters!
numbers a rc counted-thus U B51lC counts as
UB5 and UR511A counts as UR5.

Armed Forces D ay activity sign ing WU 3­
SNA was from the US N aval Academy in
Annapolis while K06USA was used by the
South EI Monte US Army Reserve Ce nter in
Cali fornia.

Yonton, ex-AC5TY is now signing A 5 1TY
which is a mighty rare prefi x as well as being
exotic Bhutan.

W S3VOA was the spec ial call used by the
VOA Amateur Radio Club for the 30th An­
niversary of the Voice o f America. The pri­
mary o perators were T om, W3AEC and CQ
Propogation Editor W 3ASK.

Iris Colvin, W 6DO D with N CDXC One Million Point
club plaque . [contin lied on page 90 1
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""" Sal..555 _
1.ina>In, Illinois62656

Alhetl Radio SIIack
Essex Green Plaza
w.st Orange, NJ.07052
Amateur Oectn>,;c s.pply
4828 West Fond Ou lache.
Milwaukee, Wisoonsin 53216

Amateur Radio tenter
11l7·19w.st 36th Street
Baltimore, MalYiand 21m
Electronic Distributors Inc.
11324 Fern Street
\\Ileatnn, Ma!Yland 20902
Oeclnlnic II1temalional

semce CoIp.
11305 EJkin Street
P.0. ilal l993
\\Ileatnn, Ma!Yland 20902
Grand Contral Radio
124 £asl44th Sbeel
New Vorl, New Yott< 10017
Hamson Radio CoIp.
20 Smith Sbeel
Fanningdale, u, N.Y. 11735

MJrtus Communications. Inc.
134 East Cen1Ef Sbeel
Manches1Ef, Conn, 06040
Portland Radio Supply

Company
1234 S. W. Stark
Mand, Oregon 97205
Priest Electronics. Inc.
643lrldewaterllrM
_~ Virginia 23509
Satterfield EIectronic~ Inc.
1900 South Park Sbeel
PD. ilal l438
Madison, Wisamin 53701
Stuart Electronic

0islribtrtDn, Inc.
79-12 Parsons Boulevanl
nushing. New York 11366

S.ar lzIander Radio Umited
1524 Oak__
Fremollt Ohio 43420
Trevose T. Y. &. Electronics
4033 Brownsville _
Trewse, Pennsytvania 19047

lonf's Electronics
II South 55th Place
Birmingtlam, Alabama 35212
Klaus Radio Inc.
8400 North _ Parkway
Pooria, Illinois 61614
Ham Radio Co_,Inc.
83420i;"' BM1
Stloois, Mi"""; 63132

Land of Electronics
400 South Main
lmtlanl. lIinois60148



Propagat ion

LAST MINUTE FORECAST
J",",. 1111

Rati"o .I: Forecast Q",alitJl
00 ._ «) (3 ) (2) (I)

Above Norma l : 4, 9. U. 20-21, A A 8 C
25-28, 21'1

N ormal : 1. 3, 5. 8, 10-12. Il. A 8 C D
18. 11'1-18, 22, U, 27. 30

Below Normal : 2. 8-7, 13, 17. C D D E
23, 29

Disturbed : None D D E E

BY GEORGE JACOBS.* W3ASK

A sudden increase in sola r activity during late
February and throughout much o f March reo
suIted in so mewhat better propagation condi­
lions on the amateur h .f. bands than had origin­
ally been expected, especially on 10 meters. This
increased ac tivity al so slowed down somewhat
th e rate at wh ich the present sunspot cycle is de­
clining, There is no explanation for this sudden
increase in so lar activity, but short-term changes
of this nature do occur from time-to-time.

June's Forecosl
Solar activity continues to decline, although at

a somewhat slower rate. A smoothed sunspot
number of 49 is now forecast for June, 1972.
T h is means that O X propagation conditions on
the 10, 15 and 20 meter bands will be somewhat
below the cond itions experienced last summe r.
when solar activ ity was at th e mid 60 level. Con­
d itions on the 40, 80 and 160 meter bands are
ex pected to be much the same as last yea r, or
perhaps slightly improved.

In general. propagation conditions during the
summer months of this year should be quite
simila r to those which occurred during the sum­
mer months o f 1966. when the solar level was
a lso near 50.

A sha rp decrease is expected in OX propaga ­
lion co nditions o n 10 meters during J une and
the summer months. While few openings are
pred icted, some may still take place. to southern
and tropical a reas o f the world during the after­
noon hou rs.

A sharp decrease is also expec ted for OX
openings along most east-west paths on JS
meters. Good conditions a re forecast. however.
to most sout he rn and tropica l a reas. DX propa­
gat ion cond itions are expected to peak on this
band during the late afternoon hours.

While DX openings to one area of the wo rld
or another are fo recast almost around-the-clock
o n 20 meters, propagation conditions are ex­
pected to peak on thi s band during the earl y
evening hours and through most of the darkness
period . During June and the summer months, 20
meters should be the optimum band for O X
openings from the late af ternoon hours through

' 11307 C lara Street , Silver Spring, Md. 20902.
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How T o U SE THESE CHARTI
T h. tollowln &, I. an upla n lltlon of the aymbol.

ahown a bov• • a nd In.truetlon. tor the u•• of the
CQ propa &,atlon prl!dlctlon. :

I - En ter l'ropa&'atlon Cha rta on tollowln&, pa &,e,
un der a ppropriate band a nd d lmnce or &'~&'rt,pb_

Ical area N lumn.. Rea d predicted tim" of band
open ings at Intersection of both column••

2- -Followln&, eeeh prl!d leted time ot band op~nln.

I. to. tor..oea.t ratl na wb lch Indlcat" the relatlv.
n umber ot day. the band I, expect ed to open dur in ..
u ch month ot the foreea . t period. The higher the
ra tln &,. the more f requent the open ln &" a, follow. :
(0&) ba n d open more t han 22 day. each mon th ; (8)
between 14 and 22 dRY.: (2) be-tween 8 a nd 18 d"y,:
(1) Ie.. than 7 da" .

On t he " Shor t.Sklp" Chut where t wo num . ra l.
are .hown with in Il .Inale l et of pa renthe.'. , the
Brat applle. to the ehcrter dl.tance tor which the
foree"t I, made. a nd the eeeo nd to the arutu dl._
tenee. Nnt~ the foreea , t notln &' for la ter use.

8- \Vlth the forecad: retln &, noted above••tart
with the num bera in par~nth"" at t he top of the
" Leat Minute Foreeaat" apP",rl n8' above. Read
down the table for a da)'-to-day forecalt ot p ropa­
gation condition. In term, of Above Normal (W W V
ra tl nl' hl&'her than 6): N ormal (WW V ratln l' 5~8) :
Bt'low N ormal (W W V raUn &, 4) : Dletu rbed (W W V
retin &' le.. than 4) . The letter .ymbor. (A-E)
describe reeeptton ('ondltion . (,hrna l quality. nol",
end t" dlna' level .) expected for toach day of the
month and ha ve the followlnl' m eanln.l (A- ez_
eeltent open ing with .tro n i'• • tea dy ,lgn"I, : B­
s eed o pe nl n &" moderately .tron &, .I&,na l,. IIttl.
fIt.dlnR and nol.e: C- fa lr open Ina-. '''rnal. ftuctu ­
a Unil' b~twtoen moderately .tron &, and wt'ak: D- -poor
open! n ll• •12nal, 2en l'l'Il, lIy wt'"k an d con.lderable
ta dln , ard nol,!; E-poor open ln &" or non . a t an .

<I -Thl, month. DX P ropagation Chart. are b..ed
u pon a tran.mltter POwer ot 2/)0 watu e.w.: 1 kw
n.e.p••.•.b•• or 1000 'tVatll d•••b.• Into a d ipole a n _
ten na a quarter_wav e above &'rou nd on 180 and 11 0
meten a ha lt-wa ve above ..roun d on 40 and 10
metera. " nd a wave-Ienlrth above &'round on 15 and
10 meteu . For eeeb 10 db pin a bove the•• refer­
enee level•. reception quality ahown In t he " I.a At
Minu te Fo reca st" wil l Improve by nne level: tor
f'Rch 10 db 101111. rt'Ceptinn will become poorer hv nn e
level.

!i- LOCAl Standard T ime tor thellf' predletione III
hAlffl on the 24..hour Iy.tf'm.

6- T he BRIlter n USA ChRrt eR n be used In the I ,
2. S, 4. 8. KP4 . KG~ and KV t a mRteu r call RreR':
Th e Cen tr,,1 USA Chart In the 5. 9. a nd 0 RoreRI.
The charu are valid f rom J u ne 15. 1972, t b roueh
Aug. 15, 1972 a nd are prepared from bRAlc p rone­
a nd the w est ern USA Ch"rt In the g, and 7 RrM • .
ifatlon data publl.hed mon thl, b, the Insti t ute For
Telf'("()mmun lcatlon Seteneee ot t he U.S. Dept, of
Com merc"!'. Boulder. ColorR,lo.

the hours of darkness, and until a few hours a fter
•sunnse.

With fewer hours of da rkness and a sha rp
seasona l increase in sta tic levels, OX propa ga­
tion co nditions are expected to be poorer on th e
40, 80 and 160 meter bands dur ing June th an
they were eartier this year.

Despite these poorer cond itions, some fairly
good OX openings a re forecast for 40 and 80
meters during the hours o f darkness and th e sun-



Jan. 9 1.3 July 8 1.0
Feb. 79.0 Aug. 6 1.4
Mar. 60.7 Sept. 50.2
Apr. 71.8 Oct, 51.7
~l ay 57 .5 Nov. 63.2
June 49.8 Dec. 82.2

Table I-Official Zurich monthl y mean sunspc t
numbers for 1971.

rise period. What lit lle chance there is for a 160
meter DX opening should also take place du ring
these same time periods.

This month's CQ Propagatio n Charts co ntain
DX predictions for the period June 15 through
August 15, 1972. Sho rt -skip predictions for June,
for distances between SO and 2300 miles, and
from Hawaii and Alaska to the mainland, ap­
peared in last month's column. Instructions for
the use of th is month's DX Charts may be found
direc tly below the " Last Minute Forecast" which
appears at the beginning of th is column.

V.h.f. Ionospheric Openings
Sporadic-E sho rt-skip propagat ion should in­

crease considerably du ring June, and this is
expected to result in fa irly frequent 6 meter
openings over a range of 1000 to 1400 miles.
During periods of widespread ionizat ion, two­
hop 6 met er openings may occasionally be pos­
sible up to distances of approx imately 2300
mil es. An occasion al 2 meter short-skip opening,
between appro ximately J 200·1400 mile s, may
also be possible du ring periods of intense spo r­
ad ic-E ionization. Shan-skip openings are most
likel y to occu r between 9 A.M . and I P.M. and
again betwee n S P. M . and 9 P.M . local standard
time, altho ugh they can take place a t a ll other
times <I S well.

No major meteor showers are forecast for
Ju ne, and very lilli e auroral activity is expected.
Check the " Last Minute Fo recast," since wha t­
ever auroral propagat ion may be poss ible during
June is most likel y to occur on those days fore­
cast to be below normal o r disturbed.

Trans-equatorial (TE ) scatte r propagation is
expec ted to fall off considerably du ring June,
bu t an occasional opening might be possible be­
tween 8 and I I P.M . , local standard time. on
north-south paths which cross the geomagnetic
equator a t approximately right angles. TE open­
ings favo r locat ions in the southern region of the
USA, with openings into more northerly areas
unlikely during June.

Sunspot Cycle Info
The Swiss Solar Observatory at Zurich re­

ported a monthly mean sunspot number of 92
for February, 1972. This results in a smoother
sunspot number of 6S. centered on August, 1971 .

The Zurich Obse rvatory recently released

Year Annual Sunspot Number

1964 10.2
1965 15.1
1966 47.0
1967 100.6
1968 105 .9
1969 105.5
1970 104.7
1971 66.6

Table II-Annuol mean values of solar activity
recorded during Cycle 20.

o ffic ial sunspot data for 1971. The final values
of monthly mean sunspot numbers for the year.
those that will appea r in scientific record books.
a re shown in Table I.

T he yea rly mean was 66.6, which was con­
side rably lower than the value of 104.5 recorded
durin g 1970. T able II lists the annual mean
val ues of so lar activity recorded during the pres­
ent cycle.

T he highest level of solar activity recorded
during 1971 . acco rding to the Zurich Observa­
tory, took place on January 21, when the daily
sunspot count rea ched 13 1. The lowest level was
recorded on September II, when solar activity
dipped to 16. The sunspot count exceeded 100
on only 45 days during 1971.

The official numbers re leased by the Zuric.:
Observatory alter slightly the monthly smoo thed
sunspot numbers reported in th is column during
the past year. T he table of smoothed sunspo t
numbers shown in "Sunspot Cycle 20 ~ Progress
197 1: Prediction 1972" (T able I, page 32, CQ
Jan. 1972) should be revised as shown in T able
II I.

[Charts start on next pa~:e.1

1970 1971 1972
January 106 80 59-
February 106 78 57-
March 106 74 55-
A pril 106 71 53-
Ma y 106 68 51 -
June 105 67 49 -
July 104 66 47-
August 101 65 45-
September 97 65- 43-
October 94 64- 4 1-
November 89 63 - 39 -
December 84 6 1- 38-

Tab le III-Sm oo thed su ns p o t num bers. Va lue $
shown wi th a n c sterisk a re predicted; all others

are observed .
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June 15-August 15, 1972

T ime Zone: EST (24-Hour Time )

EASTERN USA TO :

10 J.' ZO 1.0/80
Meter!4 Mete rs ,' I"'(' /">I .ltd er ll

ester n n« IH 8 (1) O'l-OH (:!) , • •21 I!!
& Central os-n (l) 21·22 (2)
Europe & 11·13 (2) 22·00 (:1)
No r t h UH ;; (3) 00·01 (2)
A ( r i c ll I :i. l!l (-I) 01·02 (1)

19·20 (3) 21·23 (1 ) (1
9 0-' ) " (o' l 23-00 (2) <:-- -- -
2 2-0'1 (I ) 00-01 (1) 0

Northern N il IH7 (1) 08·14 (\ ) 20':' ~ ~!!
E Ul"OlJe & 1 1. 1 101 (2 ) 21-23 (2)
USSR 18·22 (3) 23 ·01 ( I)

22·00 t ! ) 20-23 (1) 0)
0 0-0.-, (1)
0,,-08 (2)

Ens te-n a 1!H7 rn 11. 1 ~(1) 10-21, ~ .~ !
Mcdtter- 18· / 7 (2) 21·23 (2)
1"1\ n l 'll n &; 17·23 (:1) 23-00 (l )
:'>lilldle 23-00 (2) 21·23 (1 ) 0
t;:n:-l 00 -0:; (l )

0;;·07 (2)
07 -MI (I )

\V.<,Sl No1 09· 11 m- 02.06 j l !' 19·21 (I)
A fr ica 11-13 (2) OI;·OH W 2 1-23 (2)

13-11i (3) OH· l ·' (1 ) 23-01 (I )
16·17 (2) I H I; (2)
17·19 (1 ) I Il - l H (:i )

I H-:!:! (.t )
22-00 (:1)
00-02 (2)

E i\sl &; I it 12·14 (II 13· '" (\ 1 :W-2 3 {l J
Cen t .ru t 14-16 (2) Li ·1i ( ~ )

A f d ca 16·1 8 ( I) 17 · ~ O (:1)
~ O·~ I W
~I ·~ :\ ( I)
~3 -01 (:!)
01-0;; (I )

Sout h il 09·12 (\) 23 -00 (I f 20·2 1 !I!
Africa 00-03 (2) 2 1-23 (2)

0:\ -01; (I) 23-01 (I )
I.\ -L-, (I) 22-00 (I ) "
1:,-17 (2)
17·! R (I )

C~' n tl'l\ l & Nil l\ it " .\9 (\) Hl -~O OJ
Sou th 1!1-21 (2)
A gia 21·00 (1)

O!;-O~ (I )

Southonst N il Nil 0:,· 0' (II '"Allia 06 -0R (2)
O!\- IO (I)
1!\-20 (I )

F il l ' lil 17·1' ( I) 0" ·0' (I) Nil
«;m,t on-on (2)

O!I-11 (I )
1!l·OO (1 )

Sou th 17·20 (I) " ·17 (I) 17·20 (1) 00·02 I!!
P a c ific & 17 -20 (2) ')0-0)0) (,») 02·0:i (2)- -- -
Nt.·w 20 -22 (1) 22 ·00 (2) 0:i-07 (1)
Zonland 00 -02 (-I) 03-0::; (I ) "

02 -0a (a )
03 ·0.i (2)
O.-,-OR (I )

A ';1s t r a l- Nil 18·21 (\) 22.0oHf i O~-O~ ~ ~!
ltSl a 00-0 I (2) I 03-0 :, (2)

01 -03 (3) 1 O.i·Oli (I)
03·0 I (2) 03·0;; (1 ) 0

, 04-07 (I )
07·09 (2)
09-11 (I )
1;;· 17 (I)

o Predic ted t imes o f 80 m et e r one nin a s. OpL'ni n JZ"!:l on
160 m et e rs a r e a lso Iikt.> i}· to occur ,lu r inJr t hose ttmes
whe n 80 m et e r open in gs a re sho w n w it h a fo recast
I'a t ing of (2), o r h i ll:her.

66 • CO • June , 1972

Northern 10-14 (1) 07·08 (I) 05-06 (2) 20·22 (1)
&. Cen tral 14·1 6 (2) OR-14 (2) 06·07 (3) 22-03 (2)
South 16·17 (1) 14·\6 (8) 07·0' (I) 03·05 (l)
Amvrtcu Hi·1 8 (4) 09-11 (3) 22 -03 (1) 0

1R·1 9 (3) 11·! ;; (2)
19-20 (2) Iri-17 (3)
20-2 1 (I) 17 -~ ~ (.1)

22-00 (3)
00-0 I (2)
oi-os (1 )

Hr-nzi], 13-14 ( I) 07 ·08 ( I) l :i - I ~ ~ ~ ! 23·0~ ~!L
A r~t'nt ina , 1·1-1 6 (2) 08-10 (2) 16 ·1 8 (2) 00·0·1 (1) 0
Chill' & 16·17 (1) 10·14 (I) UJ.HI (3)
Uru~ay 14 ·15 (2) 19·22 (4)

Hi -1Ii (3) 22-00 (3)
16-18 (4) 00 ·0 2 (2)
I R·! fl (3 ) 02-0ii (l)
I fl·21 (2) 011·08 (2)
21·23 (I) 08· 10 (1)

I\fcMunio Nil N il 16 .1 ~ j,!! 0, ·0 ' (I ,
So u nd, 18· 22 (2)
Antn reticn 22-00 (I)

,

T ime Zone : CST & MST (24-Hour Time)

CENTRAL USA TO :

JI) 1.; 20 .WI sn
,lId r r s ,\I f' t e r~ .l1d,' r H M d e r tl

\V('Rh-rn Nil 14-1 7\1T O ;; - O!~ ~ .~ ~ 19· , (I)
& Central 06-08 (2) 22·00 (2)
Eu roue 08· 12 (1) 00 ·01 (1)
&; North 12·1·\ (2) 2 1-23 (1) 9
Afr icn H·I !! (3 )

l!l·21 (2)
2 1·00 (I )

No rthern l''ti i l N il 04-01; ~_~ ! I ·2 , (1)

Europe & us-us (2)
E u ropean OM·I :, (I )
USSH 1;;-22 (2)

22·00 (1)

E nsu' r n N il 13·15 (I) 1 2 .1 ~ !.!! 20·23 (1)
:\!l'(!iter · 1I;-I R (2)
run va n & 1s-ao (3)
:-' Iiddl~ 20 ·22 (2)
Ellst 22·00 (1)

06 ·0R (t)

\ \ 'l' lIt a !"'d N;I 09-12(1) \3 .1.', !! ! 1 9 -2 ~ ~!r
Cen tro! 12-16 (2) 1.·)·1 7 (2) 22· 23 (1) 0
A f d(~n 111· 18 (1) 17· :!! (3)

21-2:1 (2)
23-01 (I)
0 1· 07 (I )

East Na 11·1 5 (1 ) 14·17 ~_~ ! 19·22 OJ
A ( r ica 17·20 (2)

20·23 ( I )
0.i ·07 ( I)

South N il 09·11 (1) 21· 23 (1) 20·" !,!!
A. I rtcn ~3 ·02 (~ ) 22·23 (2)

02 ·0n (1) 23·00 ( I)
12·14 (I ) 22-00 (1) 0
14-16(2)
t e-r a (1)

Cent ra f Na N;l' 16·1 8 ~ ~) ,va
&. Sou t h l R·21 (2 )
A Ria 21·00 (I )

O~· 06 (I)
Oti·OR (2)
OR-O!l (1)

Southea st ;1 19·21 (I) 04 ·01; ~.~ ! "A ",ia 06·09 (2)
01l-10 (I )
2 1-22 (I )
22·00 (2)
00-01 (I )

Fa r Ea st N il 19·22l!Y 06·07 (I ' 03·0' II)
07-09 (3) 04-0Ii (2)
Ofl · IO (2) 06 -0R (1)
10-12 (1)
19-23 .(1)
23·02 (2)
02-0·1 (1)



I

Sou t h t7 ·1!101 12· " . !.!! I•.' ~ I.!! ~,'O~ !~!
P lIci fi c & t :;-17 (2) 1R-22 (2) 00-02 (2)
N e w 17-21 (3) 22 ·00 (.I) 02-0 1 (3)
Zt'nln ncl 21·22 (2) 00·0 1 (3) O·I -Of> (2)

22-23 (I) 0.. ·0 f> (2) 06 -07 (I)
Of>-Ml (-I) OO-Oil (1) 0
01'1-10 (2 )
10-12 (I)

A~!l t rnJ- _"" i t 1:1-1 . I-'.! 21 -23 (I) OO-O~ !~~
a lOin U -16 (2) 23-00 (2) 02-06 (2)

16-1 1'1 (I ) 00 -0-1 (3) 06-07 ( I)
I H-:W (2) oI-O *> (2) 03-0f> (1 ) 0
20-22 ( I) Oil-Ol'l ( -I)

OR-I0 (2)
10-11 (1)

Nn,·th('rn 10·". \~! 07-08 (~! 01- 0-1 (_~ ~ 20-2~ ~!~
&. Cent ra l )4-1 6 (2) 01'1-10 (2) 0" -0'-. (2) 22-03 (2)
South 16- 17 ( I) 10-1:; (3) 0:;-06 (3) 03-0:; (I)
Aml;"riCR I :;-I H (.I) M-OH (.I) 22-0-1 ( I)

11'1-19 (3) 0 1'1 -10 (3) 23-02 (l) ~

I !l-20 (2) 10-1 :-, (2)
20-12 (I) 1'-,-17 (3)

17-21 (.I)
21-23(3)
23-01 (2)

H rn z i1. 13·'7 <I) 0il-07 (!! 13-1 '-. (I) 21 -22 ~ ~!
A n tl'nt imt . 07-09 (2) 1'-,-17 (2) 22-01 (2)
Chile &. 09-13 (I) 17-18 (3) OJ -O-l (1)
U'·UI...-uRY 18-16 (2) 18-22 (4) 23-03 (1)

1:,-1 1; (3) 22-00 (3)
1*> _1 1'1 ( -I) 00-02 (2)
HH 9 (3) 02-0-1 ( I)
I !1-20 (2) o1-0 *> (2)
20-22 (I) 0*>-09 (l)

~leMu'·( lo S it .\ i l I s-IS !.!! 02-0:-, (1,
Sound , 11'1 -21 (2)
A n t ll ,'e t k n 21-2:t (I)

Ti me Zo ne : PST (24· Hour Time )

WESTER N USA TO:

'0 , .j '0 .w! }<tJ
,1!r t,' rH .1!"' ,' rH ,1I d ,' rH ,1Id "rH

\ \ 't's lt' .·n N it l -I-I *> (1) 0-1,0:-, (1) 19-22 (11
E u t'n JlI ' &. 0:;-07 (2)
Nu rl h 07-1 -1 (1)
A f t·je ll I I-Ifi (2)

1+;-1 9 (:')
1!1-21 (2)
2 1-2:\ (I)

Ccnt rnl &. l \ i l xn 0' -0'-. !'! 1.1-21
Nnrtht'r n 0:-,-07 (2)
E u rOI't· &. 07-oe (I)
Eu rol ' t"lt n 12-1 +; (I)
USSH l li-21 (2)

2 1·00 (I)

E» !llt' r n Sil ,\, it 11i-1!1 t~! II" II
~h..li lt·" _ 1!1-21 (2)
r nnnen &. 21-2 2 (I)
~l i " , lIt' I-:"Hlt 0'-,-07 (I)

W t'!'t &. Nu 08-11 .l.!! )4 -17 (!! 20-""
Ct<nt r al 11 -1 :; (2) 17- l!1 (2)
A f r i('l\ 1:-,-17 (1) 1!1·21 (3)

2 1-2~ (2)
t~ -O~ (I)
Oli_Oll (1)

E a s t N il 12-1 :. (I) Js-re (,~! _"II U
A ( r ica 1!1-21 (2)

:!I -22 (I)
S..u th .....iI 09·11 (2) 1.J-I t> (1) 19-:!2 (I )
Afr ica :!1-22 (I)

22-00 (2)
00-01 (I )
0 1-07 (I)

Ct'n t rltl &. N il '"il 0 -1-06 (I) N il
South 0"-0.'1; (2)
A :!I i a OH-IO (I)

I '-,- I H (I)
20-22 (1 )
22-00 (2)
00-01 (1)

Southt'list N il 09 -11 (1) 22-00 (I) 02 -0+; ( I)
A lO in 1!l-2 1 (I ) 00-02 (2)

02-0.; ( I)
Oli-OS (3)
OH- IO (2)
10-1:1 ( I)

Far E RJllt N il 12·1 -1 (I) 11'1-20 (I) 01-02 ( I)
19-21 (I) 20-22 (2) 02 -0:, (2 )

22 -00 (:n O.-,-M ( I)
00-02 (I) 02 -0 I (1)
02-0:' (2)
03 -0'; (l)
01;-117 (2)
07_ml (:H
on-t t (2 )
11 -1 1(1)

South 1:-,-19 (1 ) 10-12 (1) 1';' ))0\ ( I) 2 1-22 I~~
P nd fi c 12-1:-. (2) I H-20 (2) 22-00 (2)
&Nt"W l ii-17 (3) 20-0 1 ( -I) 00-0:, (3)
Z Wlhwd 17-1 9 (.I) 0 1-0;, (:n 0;, -0'; (2)

19-20 (3) 0;,-07 (n 01';-07 (I)
"0_" " (") 0.-09 l:n 2:1-0I (I)- .. -
22-23 (1) 0!I-I0 (2) 01-0 1 (2)

10-12 (1 ) 01-0'; (I )

A~st ra l- .".. il ) t -1-1 0 ) 19-21 (I) ""-0 I <I)
astn 1-1 -17 (2) 2 1-23 (2) uI -03 (2)

17-20 (3 ) 2:\ -01 (3) O:~-O,i (3 )
20-21 (2) II 1-0;. (2) 0;, -011 (2)
21 -22 (1) 0;,-0" <:H 01i-07 (I)

O~-O~I (2) 01 -111; (I)
O!I·12 (1)
12- 11 (:!)
I I-I:; (1)

No rthern 10-14 (I ) 07-1 0 (I ) OH- I~ !~) 20-22 ( ~.~
&. Cent ra ! 14·1 6 (2) 10·1 2 (2) 10-13 (1) 22-03 (2)
South 16-11'1 (t) 12-1 1 (3) 13-1:-, (2) 0:\-0 .-, ( I)
Aml'r ieil 14- l li (n n -17 (3) 22-03 ( I) "

16-171:n 17 -2 1 (ll
17- 1H (2) 2 1-23 (3)
1M-t O O ) 0 1-03 (I )

O:~-O :, (2)
I).-, -OH (3 )

Brazil. 11-1 6 (I) 07-1 0 (I ) 13-1 :-, (I ) 2 1-23 (1 )
A f",l'ntina, 10-1 1 (2) 1;,-17 (2) 23-0 1 (:!)
C h i'" 8: 14· 1" (3) 17-I H (:n oi-oa (I)
Uru~uay 1;,·17 (-1 ) 1 ~ - :!1 ( I) :!:H)~ (I) "

17-1 H (:n 2 1 -:! :~ (:1)
1 ~ -I ! I (2) zs-oo (2)
19-20 (1) 00-0 1 (I)

n 1-01; (2)
(It;-U!. 0)

~l eMurllo N il .\' iI Ui-1)o( (1) 02-llli (1)
Sou nd . 1"'-2 1 (2)
A ntlueli e!t 2 1-2 :10)

,--------------------,~ ,
" bring joy to "
f your little corner \
: of the world.. . I
I I
I I

! Plan~ a ~ree for !
1 ~omorrowl I
I I
I I
I For deta ils, wr ite : J
I I
I The Nolional AIbo< Day Fomdolion :
I 80. 100 Arbor lodge I
\ Nebraska Cit y, Nebraska 68401 /, /

'----------------------~
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CQ BOOK SHOP
Ham's Interpreter

Th,s ~.Iuable book IS ,mpofled fro m German v
and wnlten by Ol lCU 11co n ta ins a co llect ion
o f phrases and ellPfeSSIQns designed to assist
those Clmal l!urs w ho wish 10 en large Itum
knowledge o f venous languages for use on
amareur radiO 11 IS a mUSl for every OX 'er
$ 1.50

CO Binders
Convenient and economica l a re the words lor
CO 's beauti ful maroon and gold btnders to.
dlVlduallssues can be r em oved QUickly and eas­
Ily without damage 10 Ihe magazine Save
precIOUS lime as reference co p ies are ",," h ,n
Immediate (t,)Ch In ttu s handy binder . $500

The New RTTY Handbook
A lreasury of Vi tal and ··hard· lo·get"· Info rma ·
Iton . Ih ls book IS loaded with valuable equ -p­
ment sc he ma t iCs. adlustment procedures. etc .
A boon 10 beginner and pro , A specia l sectio n
on geulng started. weuten by Byron Krelzman.
W2JTP. a well·known authorltv In the fie ld .
$395

Surplus Schematics
Ken Gea vscn has loaded th IS book with scbem ­
eucs tor cc rreouv poputer preces of cc oveesron
gear . mak Ing It Inval uable to a mateur s as a
gUid e to surp lus gear . $ 2 ,SO

Antenna Roundup I
EdlTed 'bv Art Se id man . a 160 page mass o f
antenna InformatIOn directed at answeflng a
muliliude a t quest ions surrounding the mvs'
terlous anTenna $3.00

Antenna Roundup II
Te n b Ig theQi' y emc tes backed up bv 82
oerauec and IllustraTed co o struc non prOlec tS
tram V LF TO m icrowave, long w ires 10 17 ele ­
ment beams and S terb a Cur tam arravs, $ 4 DO

Shop & Shack Shortcuts
A vo lu me packed wllh hundreds o f hints &
shortcu ts ccuec rec bv Don S ro ner, thiS Will
help an vane to dress u p h iS shack . Improve
shop tecbr uq oes and Increase e ff lcl enc V and
equlD'llenl S J 95

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

CO Anthology 11
195 2-1 959250 pages o f more recent bUl 51111
hard -Io -get Im portan t artic les trom glOriOUS
Veile,yea, . $ 3 00

Electronic Circuit Handbook I
WOllen by Tom Kneuet , WB2AAI . ttns dela ,ls
1~ o f Ihe most ohen needed cucuus ,n 11
qreet cnec re-s In valuable lo r begInners and
otd.nmees a like , $ 3 .DO

Electronic Circuit Handbook II
Tom x oeuet's own seoce r to Vol 1. Ihls
volu me delivers 159 addit iona l cucurts Ih aT
Will appeal to au amateurs Each Cucu lI IS,
fu llv cescnoec m te_1 with co m p let e sch em ·
aTlCS 5300

Surplus Conversion Handbook
Compiled b y To m Knelt e l. WB 2AA I. thiS ceo­
talns 19 2 pages. o f co ovee s.o n emcres. cover­
109 a lmost evet y piece o f su rp lus gear wonh
Ihe effon to convert to ham use 50300

Antenna Handbook I
All new in fo rma t ion on t re nsrmsaion h ne
theory . Anenc encn. Im pedance. S ta ndIng
waves, Resonant and nonresonant lInes. cu r­
ren l dlstflbu ll o n. free space 3 d ime nSio nal pat ·
t et ns o f long w ires o f all practical lengt h and
mut:h . much more by Ken G lanler . $ 4 00

The New OX Handbook
Don Mill er ·s 200 pages 0 1 valuable tecb mca t
in forma t ion and o peratmg a id s. most o f "",hlch
has never beee pub lished be toee and ca n be
lo u nd In no 0 1her volume co n ta ins G reat Cn
ere 8eaw19 Ch arts S5 DO

RllY From A To Z
ThiS new R TT Y Cl aSSIC has been prod uced TO
IIU The gaps In RTT Y knowledge among ama
leurs and cec tess.coets a lIk e 16 cha p ters and
22 4 pages ThIS book IS a m USI In yOUf teen
mee t Irb rar v $5.00

103 · Simple Transistor Projects
The a Im o t thiS book IS to faml ltarl / e t he begin .
ner and advanced e_peflmenl er "",I Th the hand v
sou rce o f referen ce CUCUltS $3.45

-------------
o CO Anthologv II .. . . ........ .......•........ $3.00 a Shop & Shack S hOrtcuts ..... ..•... . ......•.. $3 .95
o Ham', lnterprelet' $1 .50 0 Electro n ic C.,cuits H.ndbook I $3 .00
a CO Binders .••.... ......•.•. ..... . .... ..... . $5 00 a Electro n ic CirCUits H.ndbook II $ 3 .00
o New RTTY Handbook ... ........ ...•..... ... $3,95 0 Surplus Convet'Slon H.ndbook $ 3 .00
a Surplus Sch ema t ics $2.50 n A n t en n. Handbook 1 ...... .....• . ........... $400
a Antenna Roundup I .. . . . . . . .... .. . . . • . . . . . . . $300 0 New DX Handbook ............. . . ....••.. . .. $ 5 .00
a Anlen na Roundup II .............•... . . .. .... $400 II R TT Y Fmm A To 1 $ 5 .00

a 10 3 · S im p le Tr.nSlstor Prolec ts . .. $3 4~
NAME .. _

ADDRESS, _

CITY _

STATE Zlp· _

COWAN PUBLISHING CORP. Book Diy.
14 Vanderventer Avenue. Port Washinl.ton. L.I.. N . Y: 11050
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Contest Calendar
BY FRANK ANZA1.ON E.- W IWY

Calendar of Events
May 20 YL ISSBers C.W. Contest
Ma y 27-28 YL ISS Bers Phone Contest
June 2-5 CH C /FHC /HTH QSO Party
June 3-4 Argentina Co ntest
June 3-4 RSG B National Field Day
June 4 Minnesota QSO Party
June 10-12 A RRL VHF QSO Party
J une 11 ·15 1\l a55. Ci ties & Towns Contest
June 11 ·17 M ass, Amateur Radio w eek
June 24-25 A R RL Field Day
July 1-2 Venezuelian Contest
July 15·16 Space Net VHF Contest
J uly 22-23 Co lombian Contest
July 29-30 Count y Hunters C.\V. Contest
Aug. 5-6 Eu ropean C.W. DX Contest
Aug. 26-28 Delta QSO Party
Sept. 9- 10 European Phone DX Contest
Oct. 7-8 RSGB 21/28 mH z Phone
Oct. 2 1·22 RSG B 7 m Hz C.W. Contest
Oct. 28·29 CQ ww I>X Phone Contest
Nov. 4-5 RSG B 7 m Hz Phone Co ntest
Nov. 25 ·26 CQ WW DX C. W. Contest

YL ISSBers QSO Party
C.W .: 0000 G M T May 20 to 2400 G MT Ma y 20
Phone: 0000 G M T May 27 to 2400 G MT May 28

C.W. is a 24 hour contest with one 6 hour
rest period . Phone is a 48 hour affair with two
6 hour rest periods. Complete rules in last
m onth 's CALENDAR.

Logs go 10 : John Probst. W4AAA, 86 18 W .
Park. Ft. Myers, Fla . 33901 and must be re­
ceived before July 15th.

IARS /CHC /FHC /HTH Party
Sta rts : 2300 GMT F rida y. June 2
Ends: 0600 G M T Monday. June 5

Once agai n I advise th at you send a s.a .s.e. to
K6BX fo r detailed info rmation on this one.

Fo llo wing a re rules in brief.
E xchange- QSO no.• report, name, CHC/ F IiC

no ., state, county or simi la r d ivision. Non-mem­
bers o mit no. a nd send HTH instead.

Scorhun Fo r C HCers: I point per QSO with
other C HCers, 2 point s if it's a HTHer, a nd I
additional point if its a YL. B/P, FHC. Novice.
C HC-200, ~I erit or C lub sta tion. Double above

* 14 Sherwood Road. Sta mfo rd, Conn. 06905

points if QSO is out of own country. For HTH ·
ers: Contac ts with o ther HTHers I point, with
CHCers 3 points. otherwise same as above.

The sa me statio n may be worked on different
bands a nd modes for QSO points.

S.w. I. use sa me scor ing system as HTHers.
~Iu lti p li c r: Each contine nt, country, IT U Zone

and U.S. state. (co unted only once ) .
Fina l Score: Total QSO points from all bands

X sum o f the multipl ier. Multi-operato r statio ns
divide score by number o f operators used.

Frequencies: C.W. - 35 75. 3710. 7070. 71 60.
14075, 21 075, 2 1090, 2 1140, 28090. Phone ­
3770 ,3775,3790,3943 ,3960,7070.7090.7210,
7260,7275. 14320, 14340.21 360,21440, 28620,
28690. For U.S. or DX as allowed.

Awards: The part y su pports hundreds of cer­
tificates and Trophies in the many categories and
div isions. A s.a .s.e . will get you a list.

Include additional postage for list showing
IT U, IAR U, IARC. lARS country, prefix and
Zone list, and map.

Send a ll requests a nd your logs to : Interna­
tiona l Amateur Radio Society, K6BX, P.O. Box
385, Bonita . csur, 92002.

Whe n Don Wallace, W6AM showed up for the CQ
WW Contest last Fa ll. it seemed that most cf the
contacts we re with old frie nds who indica ted their
plea sure. Although W6AM sti ll holds ma ny con­
test records, Don in his 74th year (62 of them in
amateur rad io) tokes it easy now but can still be
found on all ba nds. Besides tha t im pressive display
of gear W6AM still has 9 Rhombics that con be
d irected to 18 d iffe re nt directions a t the fli p of a

switch.
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We often hear of the " d og watch" in multitro ns­
mitler operation but never gave it much thought. I
rece nt ly ron across this old photo of Rog er Mace
giving the night crew at W6RW, last minute in-

structions.

Argentina Cantest
Start s: 0000 G MT Sat urday. June 3

Ends: 2~OO G !\ fT Sunday. June ...
This one i", agai n being sponsored hy the Ar­

gentino Rad io C lub. Activi ty will be found on
all bands. both phone a nd C.W . , and both sing le
and multi -operator categories.

Enh:'IIIJ.:l': RS /RST pills .1 number indicat ing
number of yea rs in amateur rudio.

Sn)rillJ.:: Each l. U C)SO is worth 3 points. o ther
co n tac ts I point. The multiplier is derived from
the number o f LU sta tes and different co untries
worked . (Own country may be worked but for
mult ip lie r o nly.)

Final score r Tota l QSO poi nt s fro m all hands
X su m of l. U sta tes and d ifferent count ries.
A"~lrd_,: C cruficn tes. meda ls und plaques. to

th e highe st sco ring sta tion in each co n tinen t. a nd
cert ificates in cuch cou ntry . Both for phone and
c .w. and in each catego ry .

Usc separate log for eac h band. check for
dupl icate co ntac ts and include a su m ma ry sheet
with sco ring in format ion and equ ipment descr ip­
tion. Yo u r name a nd address in BLOCK LET­
TERS .

~lai!ing deadline is July 3 1st to Rad io Cluh
Argentino . LV OX Contest . P. O . Rox 97 .
Bueno ' Ai res. A rgentina .

Minnesata QSO Party
Starts : 0000 G ~f r Sunda y. J une 4

Ends: 2400 G \ tT Sunday. J une 4
All bands m a y be used o n both c.w. and phone.

There a rc no time rest rict ions and Minn. sta tions
m ay work in sta te station... .

E :\chanJ,:l': QSO no.. RSCn and QT H. Count y
for M in n .. A RRL section o r country for others.

ScorinJ.:: Tot ,,! QSO's X (A RR L sections
worked o n c.w, + sections worked o n phone ) .
for ~I i nn . sta t ions . And QSO's X ( Mi nn. coun ­
ties worked o n c.w. + counties worked o n
phone ) for o u t-o f-s la te sta t io ns. ( T here a re R7
counties. )

There is a low power multipl ier o f 1.2 5 if
input used is 250 watts or less.
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There is a bonus of 25 points per mode for
~1 in n . sta tions if nil sec t io ns in o ne call area are
wo rked. Outside sta t io ns get a 25 poi nt bonus
per mode for every 5 M inn . counties worked .

The bon us points a re to be added to th e final
score after the multiplier.

F requeuc iesr 3 5R5. 70 85. 14 085. 210R5 and
39 85. 72R5. 14290. 213 R5 plus or minus 5 k Hz.

Look for phone act ivity between 0000 - 0400.
0400 - OROlJ. IW lJ • 2000 and c .w. between lJ400
- O~OO. 12lJO - 16lJO. 2000 - 2400. Avoid nets .

A"'ard~: C ert ifica tes to the top scorers in each
AR RL section ( m in . of 10 QSO's ) and each
l\l inn. coun ty . r rnin. o f 20 QSO's ) Special cer­
t ificate to leading sta t ion in a nd outside l\tinn.

Inc lude a check shee t fo r each band if you
make over 50 QSO's. ~I " i l i n g d ead line is Ju ne
25th to : Vik ing Amateur Rad io Society. P.O .
Box 3. w aseca. Minnesota 56093.

RSGB Natianal Field Day
Starts: 1700 G M T Saturday. J une 3
Ends : 170 0 GM T Sunday. Ju ne 4

w hil e sla t ions o utside Great Brita in are no t
e ligible to enter this act ivity . check logs are wel­
co me . A cer tifica te will be awa rded to the over­
seas portable "ta t ion in each con tinent whose
check lo gs sho ws that he con tribu ted the most
poi nts to com peti to rs .

Send your check lo g to : RSG 8 HF Contests,
c / o J. C. Graham. GH R. The W illo ws. C hurch
Ro ad . Lo wfi eld Heat h. Nr Crawley. Sussex .
Engla nd .

ARRL VHF QSO Party
Starts: 1900 G \ fT Saturday, J une 10

Ends: 0000 G \ fT Monday. Jun e 12
Yo u may operate any co nsecu tive 28 ho u r

pcriod during th e above times. A s .a .s.e . to
A R RL will ge t you free log form s. Com ple te
rules arc in the ~ I ., y issue of QST

ARRL Field Day
Starts: I ROO GM T Saturday. June 24

Ends: 21 00 GM T Sunday. Jun e 25
This o ne pro babl y gene ra tes more m an power

ac tivity than any other competit ion in the co u n ­
try. There's a lo t going for it and the :\t a y issuc
of QST \\ ill te ll you all about it.

Additio nal in formation and e tc . can be secu red
from Headquarters. :!25 ~ Ia in Street. Newing­
Ion. Conn. 06 111.

Mass. Amateur Radio Week
Sta rts : 000 1 G MT Sunday. June II

Ends : :!400 G \ fT Saturda y. June 17
This per iod has been proclaimed Amateur

Rad io weck by the Governor of Massachusetts .
If you ful fill the follo wing requirements you will
earn a cert ifica te signed by the Governor.

I . :\ Ia ....... work 16 ot he r ,\ 1ass . sta t ions .
2. New England work R Mass . sta t io ns .
3. Rest of U .S . work 5 M ass. stations .
4 . DX (inc. KH & KLl 2 vtass. stations.
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In a time when transceivers
are a dime a dozen.

ours costs an arm and a leg.

The signal / one eX7A will set you
back $2,195 - but set you way ahead
in amateur rad io operation.

That's because the eX7A has just
about every feature you can th ink of.
Inc lud ing the most sensitive receive r
made, the most " talk-powered"
300 walts of power you ever heard, and
much more. Li ke an extra recei ver,
an RF c lipper, a built-in power supp ly
and an electronic keyer.

Suddenly, $2,195 sounds more like
a baroain than a bund le. Because
you 're gell ing, in effec t, a room full
of gear in one compact desk-top un it.
A un it th at features the industry's
h ighest qual ity co ntrol standards, the

f inest components obtai nable, the
most features , the best performance .. .
we could go on.

Belter yet , you go on over to your
signal / one dealer and see the rig
fo r yourself. Or wr ite us for a detailed
brochure. Once you see the eX 7A,
yo u'll be w ill ing to give up an arm and
a leg for it. Or at least $2,195.

signal/one
a subsid iary o f
COMPUTER MEA SUREM ENTS, INC.
1645 West 135th Street
Gardena, Ca. 90249 1532·9754



The nowly coined term " octopus opera tion" in a
multi-operator, sing le transmitte r contest set-up
must hove originated from this o ld photo I ron
across. The caption called it " The Bra in" on e lec­
tronic device to insure that both fi nals cannot be
operated simultaneously, complete with a larm cir­
cuit, lockout and control relays. It did not soy who
created this brain but I doubt if it was ve ry success­
fu. (I ncidently we frown on this type of operation in

our multi-single category.)

Exchange will be signa l repo rt, county and
state. Certificates will be endorsed for band and
mode upon request.

Appl ications must be received no later than
July 31 st. Include a " 10 s.a.s.e. and send to :
William C. Holl iday, WAI EZA, 22 Trudy Ter­
race, Canton, Mass. 02021.

Mass. Cities and Towns Contest
Sta rts : 000 1 GMT Sunday, June 11
Ends: 0400 GMT T hu rsday, June 15

T his has been organized as part of the Mass.
Rad io Week , but is a separate activity.

Exchanges Signal report, city or town, county
and sta te.

Scoring: O ne point for each Mass. station
worked. And a multiplier for each Mass. city or
town . Final score. total Mass. stations worked
X sum of cit ies and towns. (Mobiles do not
count as multiplier. )

All bands may be used but a station may be
worked only o nce. Portables and mobiles will
be considered as separate entries from each
location.

Awards. Certificates to winners in each state.
province and country. Entries may be single
band or all band, but minimum of 25 points re­
quired.

Logs must be received no later than July 31st
and GO to: Warren Baker, WID FR, 66 Rexford
Street. Mattapan, Mass. 02 126.

Venezuela Contest
Starts: 0000 GM T Saturday, July I
Ends: 2400 GMT Sunday, July 2

T his is a phon e only contest sponsored by the
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Rad io Club Venezolano commemora ting the
anniversary of Venezuela's independence .

Use all bands, 10 thru 80. There are three
categories, single operator, both single and all
band, and multi-operator, single transmitte r and
mult i transmitter.

Exchange: The RS report plus a th ree fi gure
contact number sta rting with 001.

Scoring: One point per contact , 2 points if it's
with a YV staiton.

l\luhiplier: For each country. YV call area
and U.S. call area worked on each band.

Final Scorer Total QSO points X the sum of
the multiplier from each band.

Contacts. Stations i ll the A m ericas: Work
YV·s. other American countries and rest of
world. Stations ill other continents: w ork YV's
and other American co untries only.

A"ards: There are Trophies and Medals for
the leading stations in each category.

In addition, cert ifica tes will be awarded to
each station with the following totals:

Americas: Working 10 different YV sta tions
and stations in 10 other countries. Other contln­
ems: Working 5 different YV's and 5 other
American countries. S.w.l.'s must report at least
50 stations in the contest. A remittance o f S1.00
or its equivalent in IRC's is requested with each
application . (I can personally voucli thut it's a
beoutiiut cenificose.)

Entries must be postmarked no later than
August lst and go to : Radio Club venezolano,
Independence Contest, P.O. Box 2285. Caracas.
Venezuela.

Editor's Notes
In answer to the many justifiable complaints

regarding missing certifica tes.
I can tell you with complete assurance that

all contest certificates have been mailed. up to
and including the 197 I WPX SSB co ntest.

If you have not received yours drop me a
line and give me all the necessary information
and your present address.

I am not trying to make any alib ies but I
sometimes wonder how we are expected 10 get
these awards to some of you fellow s.

With the call of the statio n as the only identi ­
ficat ion on the log. it sometimes presents quite
a problem . This is especially true if it's an over­
seas entry. Not to mention the ever changing
APO addresses. Or the scribbled hieroglyphics
we are expected to decipher.

If you expect to change your QTH within 6
months o f the mailing date, it would be advisable
to include your forwarding address or state-side
QTH.

We issue more awards than any other contest
in the world. which in itself is quite a job. You
can make it a lot easier if you spell out yo ur
name and address in BLOCK LETTIORS.

73 for now, Frank , WI WY
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Special Honor Roll
All Counties

=71 - Robert T. A nderson, J r. WA4LMR.
2-19-72.

=72- James K. Ra msey, WA4 ULL. 3-2-72.

T ilEJune. "Story o f The M onth" is:

Donald W. Schmidt, WA;JRZ
(All Counties =61, 7-27-7 1)

Don was born November 11. 1936. a birthday
present for his father. yes, rather unusual as it
was also his father's birthday. He lived in
Marion County, Kansas until jo ining the Air
Force in 1958.

Don was ra ised o n a farm where he spent the
first 16 years of his life, and then moved to Hills­
boro. Ka nsas. his present QTH.

Graduating from High School in 1954, he
spent the next four yea rs working at a da iry
making butter and ice cream ( Y u m m y ). A cor­
respondence couse in radio and TV servicing
was taken during those fo ur years, but Don did
not get act ively into electronics until 1958 when
he entered the Air Force.

In te rest in a mateur rad io blossomed when he
was sta tioned a t Ha rmon AFB in Newfound­
land, Canada. There were four amateurs as­
signed to the same shop with Don a nd they soon
convinced him to get a license. The theory was
no problem, but he had to try for a Conditiona l
license instead o f a Novice, as a Novice could
not then o perate in Ca nada. So a fter a few
months copyi ng code, a license was received in
July 1964. Operat ion was mainly on 20 meters
using a Heathk it H\V·32 and a vertical.

In March o f 1965, Don was assigned to West­
over AFB. Massachusetts, and then to Offutt
AFB, ebrask a in December 1966.

In November 1967 the G al axy line was ob­
tained and installed in hi s car. One weekend
while driv ing from O ffutt AFB to the home

QTH in Kansas, he ran across the County Hunt­
ers (Don says, no pun intended-Hi.t. John,
W8U~I R and Arne, W 8DCD were the Net con­
trols and they asked Don to run the counties, so,
he became hooked on County H unting.

Many counties in Kansas and Nebraska were
given out for months before Don started collect­
ing them for himself. Collecting them has been
qu ite an experience, yes a thoroughly enjoyable
one.

l t took Don just about th ree years and four
mont hs to collect them all.

Do n greatly appreciates all th e help from
everyone. especially the mobilee rs and the Net
controls. It became quite a race on July 5, 1971
to see who would give him the last county. Clyde,
WA6CCK was in G rant County, A rk an sas, and
Tom. W7HYH was in Dewey County, Okla­
homa at the exact same time. Of course both
were needed but copy on W 7HVH was m inimal ,
wh ile WA6CCK was good copy. Grant County
was wo rked first and thus Dewey County, Okla­
homa made the last county.

Our records show that Don wailed until De­
cember 16, 1970 to send his fi rst applica tion and
was issued 500 =834 ; 1000 =225 ; 1500 = 154, a ll
endorsed All 14 SSB Mobiles. USA·CA·20oo
=123. All 14 SSB; 2500 = 97, All SSB and 3000
=65, All Phone. Then on J uly 27 . 1971 he was
issued All Counties ::61 , All Pho ne.

· P.O. Box 73, Rochelle Park, N .J. 07662. Don Schmid t, WAeJRZ ot Coss County, Nebraska.
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Maracay Cuidad Jardin De Venezuela Award .

H is reaction afte r working them all seemed
rather a let down. Suddenly there was time to
catch up on all the projects that were put off
while chasing those elusive counties. After catch­
ing up on the projects, the lure of County Hunt­
ing has returned .

Don moved to another apartment (same ad­
dress) a few months ago and is unable to install
any outside antenna, so his activities are mostly
confined to mobile operat ion, although at times
he does run a coax cable ou t to the car, and
using the mobile whips, does check into the Net.

As most of you know, Don started the Cliff
Corne, Jr .. K9EAB Memorial Award which is
issued for working holders of All Counties
Awards issued by CQ. As descr ibed in CQ, Sep­
tember 1970, the basic award requires contacts
with 10 All Counties Award holders. Send GCR
list and 50¢ or 5 IRCs to Don at 220 N. Lincoln,
Hillsboro , Kansas 67063. Sponsorship o f the
Award has now been taken ove r by MARAC,
but Don is still the custodian. As this is being
written, 130 such Awards have bee n issued.
There was a foto of Don and Cleo, WA~SHE

page 109, CQ of March 1971.

Awards

Rose City Award: Sponsored by the Windsor
Amateur Radio Club of Windsor, Ontario, Can­
ada. Issued for contacts with \VARC members,
two way communications with an exchange of
reports must be made. Only QSOs after Septem­
ber I , 1971 will count. Applicants in Essex
County in Ontario require 15 contacts; all others
require 5 contacts. Send GCR list or QSL ca rds
to: Windsor Amateur Radio Club, P.O. Box
1322, Windsor 14, Ontario , Canada. (Club sta­
tion is VE30W ).
International Freedo m Festival Award: Also
sponso red by the Windsor Amateur Radio Club
for contacts with WARC members during the
period from June 24, 1971 to July 20, 1971. Two
way communications with an exchange of re­
ports must be established. Continental USA and
Canada applicants require 5 contacts. DX sta-
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tions require 3 contacts and Essex county in
Ontario require 10 contacts. Send GCR list or
QSL cards to: Windsor Amateur Radio Club,
P.O. Box 1322, Windsor 14, Ontario, Canada.
Worked All States by Amateur Television:
(WAS·AT Award). Sponsored by the Dayton
Amateur Radio Association. Inc., to encourage
and promote the latest mode of communica­
tion by Am ateur Slow-Scan Television. A hand­
somely engraved plaque will be presented to the
first Amateur who completes 50 state two way
co ntacts by SSTV, othe rs should receive a WAS­
AT Award . The following rules apply:
I. Contacts must be made to all 50 states from

the same transmitter locat ion sta rting April
24, 1971.

2. Proof of the SSTV contact sha n be a photo­
graph taken of a readable received picture
showing the contacted station's call letters or
his symbol. In lieu of a foto, a recorded tape
(1 / 4" audio ) may be submitted, showing the
received foto of the call letters or symbol.

3. A log shall also be submitted showing the
station contacted, location, time and date.
frequency used, and the type of video equip.
ment of the contacted station. A statement
shall accompany the log , stating that the con­
tacts listed are in acco rdance with the regular
station's log and that FCC rules have bee n
com plied with on all contacts.

4. Photos and reco rded video tapes which are
submitted, may be copied by the DARA for
the record, but will be returned to the con­
testant after the award is made.

5. Logs, photos, and tape shan be sent to WAS·
AT Award, Dayton Amateur Radio Assoc ia­
tion , P.O. Box 44 , Dayton, Ohio 4540 1.

6. Any question of contact authenticity NiJI be
submitted to an im part ial committee, the
members of which are not in the contest.
Such members will be selected from the vari­
ous net control stations of the Saturday SSTV
Net which o pera tes on 14230 kHz at 1900
GM T .

Marolcay Cuidad Jardin De Venezuela Award:
Issued by the Maracay OX Club on the 11th
anniversary of Radio Club Venezolano Secci­
onal Maracay, to all legally operated amateur
stations for two way contac ts with Maracay DX
Club members after October I, 197 1. QSO, with
Maracay DX Club members count for o ne point
on each band (gO. 40, 20. 15, and 10 meters). No
cross mode permitted, all QSOs must be 2 way
phone or 2 way c.w. Applicants require the fol­
lowing: Venezuela stations need 15 points; South
and North America need 5 points; Europe and
Africa need 4 points; and Asia and Oceania need
3 points. Send a QSL confirming each QSO with
summa ry log 10 : Award Manager YV4UA,
P.O. Box 18, Maracay, Venezuela, S. America.
For stations outside Venezuela, include 8 lRCs
for air mail postage. Maracay DX Club mem­
bers include : YV4AZ; 4JB ; 4PA; 4QQ: 4UA ;



the

Magnificent Slgns// one

futures:

1. AU modes 10 through 160
meters in full 1 MHZ
ranges.

2. Broad band tuning. Instant
band changes without tun­
ing.

3. True break·in CW with Tf R
swi tching.

4. If shlft-a rea l aRM slicer.
5. Pre If noise blanker that

rea lly works.
6. RF envelope cli pp ing

sounds like a KW.
7. Transceiver - Plus - Re·

ce tver bu ilt -In- two VFO's.

Phone or writ e
DON PAYNE K41 D
f or a brochure and

a b ig tt ade-In o n you r gear

PAYNE RADIO
BOll 525 $pr ln&fleld. Tenn. 31172

days Niles · Sundays
(6 15) 384 ·5513 (615) 384 ·564)

8. Calibration within 100HZ
on freQuency meter
nixie digital counter .

9. 300 watt p.e .p. con­
t inuous duty cyc le.

10. Built-in: FSK shift , spott er
level. watt meter, SWR
meter, transmit offset.
CW electron ic Keyer.

J1. Qualit y-Plus - American·
made - Hand-p icked in­
strument grade cemse­
nents.

12. New unecua l ted Rf' liabil ·
ity. " Ham" tested by·
hams

13. Perfection tor 52195.00

4VG ; 4VZ; 4WT; 4YC; 4YG; 4HW ; 4VH ;
YVI WX /4; YV IYK/ 4; YV4AAN; 4ADK;
4AFG; 4AGN; and YV4AHW.
Radio Club Paraguayor Issues the following
awards in recognition of proficiency and achieve­
ment o f any amateur or s.w.l, in the world. A
Z P contact is obligatory fo r each award. All
contac ts must be after May 15, 1952. A GCR
list (no QSLs) of contac ts with a fee of 5 IRCs
fo r EACH award sho uld be sent to : Radio C lub
Paraguuyo, Awards M anager, P.O. Box 5 12,
Asuncion, Paraguay, S. America.
Diploma Paraguay (DI): Issued for confi rmed
contacts with 15 different ZP statio ns. South
American stations need 15 and 5 are needed for
a pplicants from the rest o f the world.
All ~Iediterr.mean Countries Award (AMCA):
Issued for confi rmed contacts in C lass A- 40
countries. Class B- 30 cou ntries. Class C- 20
cou ntries. Countries are: CP, ZP, PX, HA, HB,
HB\I, HV, LX. OE, OK, VC2, VG6, vas , 3A,
YA, AC, XW8, JT, 9NI , VL7, UM8, AC3, V18,
UHg. V J8. TZ, XT, 5V7. TT. TL. 5X5, 9X5,
9U5. 7Q7, 912. ZE, A2, 7P8. ZD5, 4U I.
Tropics of Cancer a nd Capricorn Award (fe­
CAl: Issued for confi rmed contacts with coun­
tries touched by the T ropics of Cancer and
Capricorn as follows: Class A -28 countries.
Class B- 20 countries. C lass C- 12 countries.
Countries valid are: Tropic of Cance r: X E. VP7,
EA9 (Spanish Sahara ). 5T5, T Z. 7X, 5V 7, 5A.
SV, MP4T, MP4M . VV, XZ2, BY. BV, KH6,
A P (E. Pakistan). Tropic or Capricorn: ZP, CE,
LV, PY, ZS3, A2, ZS. CR7. 5R8, VK.
All 7..one II Prefixes (AZIIPX): Issued for con­
fi rmed contacts with prefixes if CQ WAZ Zone
II, as follows; Class A- 30 prefixes. Class B- 19
prefixes. Class C. 12 prefixes. P refixes list: ZP l

to ZP9. PYI to PYO, and the special prefixes
issued for \VPX contests.
Diploma Sud-America (DSA): Issued for con­
firmed contacts with countries located in IT U
zones number 12, 13. 14, 15, 16, and 73 as fol­
lows: C lass A- 28 countries and 6 IT U zo nes.
Class B- 20 countries and S ITU zones. C lass C­
16 countries and 4 IT U zo nes. Countries: Zone
12, FY. HC, HK, OA. PJ, PZ, 8R. 9Y4. YV,
YVO. Zone 13. PY north of 16" 13' S., PYO
(Fernando de Noronha ' Island). Zone 14. CE
north of 40" 5., CEOZ, CP, ZP, CX, LV north
of 40" S. Zone 15, PY south of 16" 13' 5 .• PYO
(St. Peter & St. Paul). Zone 16, CE south of 40"
5.• VP8 (Falkland ls.), LU south of 40" S. Zone
73, VP8/LU-Z (So. Georgia), VP8/LV-Z (So.
ence. After trying over 2 J1.z years to get a needed
LU-z/CE9AN·AZ (So. Shetlands).

Noles
Thanks for all the cards and letters regarding

Hetenmae's illness. \Vish I could say that she is
100% again. but perhaps by the time you read
this. she will be tip top again. Also thanks for
the birthday cards. as it is 3-8, 1"11 copy Jack
Benny and from now on I'll stay at 38, Hi.

After receiving co mpla ints about the poor
se rv ice in ge tti ng the C an a d ian W A VEl
WACAN Awards, I decided to relate my expe ri­
ence . After tring over 2'h years to get a needed
QSL, I got help from friends VO IAW and VEl ·
ATP. I sent the application, list, 22 QSLs and
the $2.00 fee to No rtown Amateur Radio Club,
VE3NAR, on March 30, 1971. Fortuna tely I
sent all this via registered mail, getting a return

[Continued on page 92)
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BY GORDON ELIOT WHITE*

LErrER~o we get them, both from CQ
readers, and from readers of another magazine
whose technical editor once recommended me as
the chief expert on surplus. It must have saved
him a lot of postage, considering what I spent
on a nswers.

I don't mind answering readers' questions, but
I do like to get self-addressed stamped envelopes
where replies are desired. T hose eig ht cents and
a few minutes with the address are insignificant
to each individual. but th ey do add up when the
Su rplus Editor has to provide them all. And then
[ get occasional lette rs with questions-but no
retu rn addresses. Sorry. I'm not omniscient.

There is often some delay in gett ing answers
out, due to the pile of letters, the necessity for
looking up an answer that may be hard to find,
or because I have asked another "expert" for
help. I answer all letters as soon as I can, no
matter how long it takes.

T here are of course a lot of unan swerable
questions. There are obscure test sets for which
no data seems to exist. I am unable to offer a
wide-ranging critique of all the military and
civilian receivers made since WW II. ] may offer
my opinion that the R-390-A is a good set. but I
can't cover all the ground such a question would
involve.

I do not sell tech manuals. The ones I have are
my person al library. and I do not loan them out
except in special cases. I can make Xerox copies

. at the nominal cost to me of 10( per page. ( I do
have some extra copies of a 1960 era test set
directory which may help some people, and I
ask $5.50, postpaid, for the 1,500 page set.)

I occasionally recommend sources for manu­
als, but most manual dealers arc working on
mighty close margins these days. They seldom
will answer a query at all without the s.a.s.e.

I love to discuss the Command Sets, particu­
larly with the engineers who worked on all the
different designs who write me occasionall y. If
you are one, I'll do almost anything for you .

I am surely not an expert on strictly civilian
amateur gear.

I feel it might be useful to go over some of the
mail , and ind icate my trend of thought on su r­
plus. For example. a reader in Florida asked my
opinion of the BC-1206, the AN /ARN-7, and

' 1502 Stonewall Road, Alexandria, Va. 22303.
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the low-frequency Command Receiver, for long­
wave work.

He wanted to copy European long-wave sta­
.. tions, 'bui did not. want to spend too much . He

was inl~rested in sensit ivity, power supplies, and
conversions.

Well , the ANI ARN-7 is an aircraft direction­
finder, used in larger airc raft, back in World
War II. It covers 100 - 1750 kHz, and requires a
separa te control box . Function ally, and some.
what physically, it resembles the older Bendix
MN-26 RDF. in that it requires desktop space,
and a remote cont rol head with wiring and
tuning-shaft connections. Ditto on the ARN-6.
If you like complexity, these are your dish. The
ARN-7 requires a 400 Hz. 115 volt supply. or
alternatively, the 12 volt d .c.- powered RA-59-A
power supply.

The BC-1206 is the other end of that scale. It
is about the size o f an old cream cheese box, has
its dial and controls right on the front. and needs
only a pair of phon es and a 24 volt power supply.
However, it is a real oddball of a set, using 24
volts on the healers and the piales. Stability and
noise eliminat ion are not awfully good, nor is
luning accuracy o r selectivity. It is a bit too co m­
pact for its age I might say. It covers 200 - 400
kHz. It has no b.I,o. and the intermediate fre­
quency is 135 kHz.

The Command Receiver looks pretty good, if
you do not need that lower 90 kHz of coverage
or the broadcast band section of the ARN-7.
The R-23-AI ARC-5, particularly, is stable, tun­
ing is accurate, it (like the other IwO) has a
b.f.o.• it is small, may be easily converted to
local control, and has its own dial. Select ivity of
its 85 kHz i.f. is excellent, particularly with the
slugs in the UP position in the i .f. cans.

There is nothing wrong with the BC-4S3,
ARA, or R-23 versions of the Command Re­
ceivers, bUI the R-23-A has just a lilli e better
stability than the Army sets, and certai n audio
improvements, in addition 10 the ARC-S auto­
matic gain control circuit. You can go ahead and
add the R·23·A noise lim iter if you like.

Local controls may be added 10 the front
panel. By using 6 volt lubes, the 24 volt set will
work on 12 volts a.c., and you need only supply
250 volts B plus power. At the junk price of
regulaled lube type power supplies these days, it
ought 10 be cheaper to buy than build; a snap.­
If you want broadcast coverage, use the BC-946,
R-241ARC-5, or the .52-1.5 mHz Command
Receiver.

Another reader writes that he has a BC·312
receiver that has the standard intermediate fre­
quency of 455 kH z. He also has a 500 kHz Col­
lins mechanical filter he would like 10 use with
the BC-312. How do I change the U. ? he asks.

Now possibly th is could be done. Gel Ihe i.f.s
out of a Collins 5114 and put them in. Change
the "tracking" of the r.f. and oscillator of the
BC 312 to handle a 500 kHz i.f.... But you



WILL BUY
FOR CASH
ALL TYPESALL TYPES

LIBERTY PAYS MORE!!
WILL BUY
FORCASH

- ELECTRON TUBES

- SEMICONDUCTORS

- Military Electronic:
Equipment

- Test Equipment

WIRE. WRITE. PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

Liberty Electronics, Inc.
548 Broadway. New York. New York 10012, Phone 212·925·6000

AUDIO OSCILLATOR
TS·382-C • 20CPS to 200KC
Ver. ().10
vctn .
power
110.,
60cy

2-METER·VHF
BC-640 X'MITTER
50 Wltt·CW 81 AM.
Freq. ronve l DO- I 56
crystal controlled me
Pwr. rqml.l10/125-60

17" x 10" x 11" · Shp Wt 45 1bs. crated wt . 600 Ibl. eye.
Used, good condit ion · $65.00 6 ' x 22" w ide. $49.50

TELETYPWRITER TABLES
H eavy du ty construction, shippin g wt . 20 Ibs.,
fo r pa printer. 22" x 18" )( 21" h t . . . $15.95

REPERFORATOR- TRANSMITTER
Model TT·119/FG. M fg. by Kleinschmidt . Tape
prin ting & punching, also t rensm it rer -d istr tb utoe.
11 5 vol ts, 60 cvc., shippi ng wt . 9 0 Ibs. Used,
excellent cond .. (QOv' t. co st $2.0001 . ... . $59.50

Model TT·100. Capable of sending 60- 100 wpm.,
11 5 v, 60 eve. Self co n tained pwr. supply. Ship-
ping wt . 70 Ibs S59.50 ea.
Model TT ·843 . Same as above:
UNUSED. . . . . . 5 15 0.00 ea.

-- a;:":\ :s:.. :

ELECTRONIC SURPLUS BARGAINS
KLEINSCHMIDT TELETYPWRITERS

,.~~ A w id• • r.~. h igh
- • • •• g.lin. port.ble i.st

•
t 0 unit for o bs.erY,Ition

... of pulses, mort·

.... "' . per iod e lect r iu l
• ,. - , distrub.nees. sine
• .... . ;:... WlyeS. B a nd w idth

I}:.' . • • 3 cyc.·15mc.I05 /12St .. .. ...... VAC. 50 ·1000 eye.

AN/USM·50 OSCIL LOSCOPE 579.00

•

ANDY ELECTRDNICS
(Div. of Andy l ntem ational.Lnc.]

6427 SPRI NGER / HOUSTON . T X 77107
7 13 / 645 -70 57 / RICHARD HAL L , W5ZJG
F.O .B . Ho ust on. Texas · Paymen t wi t h order.
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BARGAINS INOSCILLOSCOPES

No rMm tor details; .... for scaPI lilt # 24

don't want to bother. If you have to ask how to
do that one. you shouldn't. A design engineer
might be able to make the set "track" accurately,
but about the hardest thing going is to alter the
intermediate frequency of a receiver. You might
add a second mixer and a crystal oscillator to
give you a 500 kHz i.f. fo llowing your 455 kHz
section, but it would not be any three-hour
project.

Another reader asks where the 1000 kHz
crystal for the LM or BC-221 frequ ency meter
may be obtained . These are currently available
from several crystal manufacturers, one of
which, JA Crystals, 2400 Crystal Drive, Ft.
Myers, Florida. 33901 prices them at 55.10 plus
15¢ postage.

One gentleman writes tha t he has a Northern
Radio Variable Master Oscillator. Type 115,
model I, in excellent condition. He wants to
convert it to use as a frequency shift keyer. The
stability. he notes, is exce llent. the unit having
aged to the point it has about a 6 Hz per hour
stability.

Now the 115 v.m.o. was designed to operate
in place o f the local osci llato r of a pair of SP·
600 receivers, in a diversity setup. It is very
stable, but is not designed for FS K duty. North­
ern Radio made the type 105, 327, and 109 fre­
quency shift keyers for FSK transmitting. It is
undoubtedly possible to put in diodes and make
the 115 v.m.o. into a keyer, but it was not so­
designed, and the modificatio n would definitely
affect stability . It would be better to see if you
could swap the v.m.o. for a keyer, first.

My theory of surplus is to use each set as
much like its originally intended service as you
can to get the most out of it. Don't tear up a good
receiver to make a poor transmitter out of it, for
example. The engineers who originated me de­
sign usually knew what they were doing. (no l
always} A circuit that is stable in the o riginal
may not be in the conversion. If you need a parts
co llection there are a lot of surplus items that
are good for nothing in their original state, and
can be torn up with little loss.

[ advocate finding the original plugs, if possi­
ble, and not hacking up equipment unnecessarily.
It leaves the shack better looking, and usually
bette r-opera ting, in the long run.

T wo sets I recen tly received mail about qualify
for my cannabal ize list, the AN /SRT-4 and the
CAY-5222239 transmitters, Both are huge rack­
mounted beasts. the latter a WW II design, the
former a product of the 1950·s. Both are Navy
sets, suitable for battleships. You need a great
deal of space and patience to use these jobs,
which offer a ton or so of steel capable of a smaH
part of the output of a present-day economy
amateur exciter and linear. If you have no funds
at all, the SRT-4 might be a possibility. The
older stuff will drive you up the wall, and the
neighbors, too, with TVI, Bel, maybe hearing
aid interference too. •
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How much do you want for it?

POLARa.O SPECTRUM·ANALYlER BARGAINS:
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FOR ITEMS OF COMMUNICATIONs-EQU IPT
INTEREST, RADIO RECEIVERS, FREQ. METERS,

ETC. SEE OUR ADS IN 73 MAGAZINE AND
HAM RADIO MAGAZINE. LISTINGSBELOW
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A message from .

ED J UGE, W5TOO/W5NGL

ED J UGE ELECTRONIcs, INC.
3850 South Freeway
Ft. Worth, Texas 76110

Phone (817) 926-5221

Until recently. " Juge" has been a new name to most of you, I'm sure. The first
question we get is " How do you pronounce it?" Answer . .. it rhymes with huge" ,
In order to induce you to trade with that gu y whose name you can't pronounce,
we've gone ove rboard 10 provide so me thing different in ham sto res. We started in
business just over eight yea rs ago, and buill our new buildi ng tw o years ago. II has
been called the best looking of its kind in the U.S. by every single fac to ry man or
c ur-of-town visitor who has see n it . We stock most major brands. and a good
selec tion of used equipment. We select our merchandise carefully . .. IS if we were
going to use it ourselves. (All of our sales and service personnel Ire licensed hams.)
We specialize in personal serv ice to our customers, and treat each one as an ind ivid­
ual with his own special in teres ts and his own unique needs. We also realize that
when you write to us (or prices or info rmation, you want an answer now, not two
weeks from now.. . and you 'll get it ! When you order hom us, we know how it
feels to finally decide to make a purchase.. . your only regret is that you didn't
order last week so you could have il now. Normally, your order will be shipped
the day it reaches us, the following day at the latest , unless of cou rse, as will
someti mes happen, we're out of stock on your Hem . When that happens, we order
your item immediately via tel ex o r telephone , and when possible, request the
fac tory to ship directly to you to avoid delays. We do all we can to cu t any delays
to I n absolute minimum. When we deliver an item to a custome r over the counter,
we normally open it and chec k it for him to be absolu tely sure it is right before he
leaves. . .. welt do the same thing to you r mail orde r, if you will request it when
you order. Some hams do not want the factory-sealed box opened, so we ship that
way unless you ask us 10 check it (and we would prefer to check if you don't
object) . We have an excellent service department. should you haee any problems
with new or used gear , and we maintain a Rood Darts stock. too. If vou wish 10
purchase your gear on time payments, we accept Bankamericard o r Master Charge,
or we can finance through General Electric Credit Corporalion with 10% down and
up to three years to pay. For those who prefer " cash discounts" , we do offer them
on those lines commonly discounted. Such prices are compefitive, but firm. We are
in bu siness to make a profit , and know what it takes to stay in bu siness, so we
don 't try to beat. . . just compete. On " cash" pr ices. we do not pre-check gear, nor
do we offer ou r sto re warrant y. In o ther words, we offer com petitive service to go
with com peti tive prices. We close on Sunday and Monday to give us tim e to catc h
up with our paper work so we can cont inue to provide the kind of service you
want. Our phone is answered automaticall y 24 hou rs each day while we're closed
and after regular hou rs so you can call in your o rder. Phone us at (81 7) 926·S22t.
Telex us al 7S-8329. Write 10 the address above. You'll find "southern hospitalit y" ,
personal serv ice, and a real friendly bunch of hams who sincerely want your business.
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Math 's Notes (from page 51]

opportunity to re-publi sh a schematic dia­
gram with some additional suggestions for
an excellent, low cost f.m. converter. Figure
7 is a complete, double checked schematic
diagram of the circuit. The address of the
nearest Signetics I.C. distributor can be got­
ten by dropping a line to the main offi ce in
the above list.

If enough audio output is not obtained
from your converter, the one-stage amplifier
shown in fig. 8 will be of interest. One en­
thusiast who has built a large number of such
converters, K2SCI , suggests moving the 3
pf capacitor to pin 10 instead of pin 9 for
more audio output. Bill , W2AEF, suggests
that receivers with less than 5 kHz i.f. band­
widths be "broadened" by slightly stagger­
tuning the i.f. strip abour e 1/2 turn for best
audio clarity. Also, be sure that the B+ to
the chip is about 12 volts (15-20 rna ) and
that you adjust the tuned circuit to exactly
the point of maximum recovered audio . The
circuit to date has been used to successfully
convert Gonset I, II , I II, and IV's, Heath
HW-1 7 and HW-17A's, Hallicra fters SR­
42's, Clegg 22er's, and even a Swan 250 on
six meters, not to mention my home station
receiver that now has an f.m, posit ion .

See you next month.

pearcd to be the common case. However, it
is suggested that such experiments be re­
peated. With slightly different physical ar­
rangcments, it is possible that a desirable
grounding-connection might be found.

5. When the filter is installed in the re­
ceiver, it would be well to investigate the
effect of transposing the relative phase of
either the input circuit (L.) or the output
circuit ( Ln) . Because of stray couplings in a
receiver, one connection may prove regenera­
tive and the other, degenerative. If the re­
ceiver is plagued with i.f. oscillation, this little
twist may prove to be the remedy. (C. and C.
were intended to reduce such effects to a
minimum. ) .

6. Two (or more) such filters may be cas­
caded by simply joining the output of one to
the input of the other. Negligible disturbance
will result because the previous resonance,
LC, is retained by the new tank-circuitry
which now is tuned by 1/ 2L and 2C. •

73, Irv, WA 2NDM

I. F. Filter [jrom page 23 ]
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Noise Ge ne rotors [from page 30)
variable resistor is much more economical,
but does not give very smooth control unless a
large resistor is used . G ranularity can be im­
proved by using two resistors, one for coarse
and the other for a fine control. The alterna­
tive is to use a 5 v.a.c. winding on the power
transformer and vary the secondary voltage.
Primary voltage control on a separate trans­
former provides a much smoother variation
of voltage.

In cases where the noi se generator is used
as a standard, and a constant output is de­
sired over a long period of time, a precision,
regulated. d.c. power supply is used to supply
the filament as well as the anode. This re­
finement is not deemed necessary for general
purpose usc.

A means must also be provided for mea­
suring the diode plate current. A maximum
of 25 rna should be sufficient. This corre­
sponds to a noise figure of 14 db at 50 ohms
which is relatively high . As it is also desirable
to accurately measure lower values of cur­
rent, a range switch should be included. A
convenient way of doing this is to use a I rna
movement with two X5 range multipliers.
This gi ves full-scale read ings of I, 5, and 25
rna.

Fig. 9-0verall view of noise generator showing
control box and r.f, head.

Fig . a-Photograph of noise gene r~

ctor r.f. head.

In making noise figure meas­
urements it is convenient to be
able to tum the noise source on

a nd off without having to readjust the
filament voltage control. Turning off the
diode anode voltage with the filament hot will
not completely remove the noise since elec­
trons leaving the fi lament with a sufficiently
high initial velocity will reach the anode giv­
ing rise to a small residual no ise output. This
can be eliminated by putting a negative
potential on the anode. The. easie~t w~y of
doing this is to place a reversing switch m the
power supply leads; in the OPERATE position
the B+ from the power supply goes to the
noise diode anode and the B- to the filament.
In the REVERSED position, the connections
are reversed which makes the anode nega­
tive with respect to the fil ament and so ef­
fectively cuts 01I the diode and prevents any
noise output.

The schematic of a typical noise generator
is shown in fig. 7.

A noise generator may be constructed in
many forms. One form that has proven to be
particularly convenient in operation is a
noise generator constructed in two parts: the
r.f. head, which contains the noise diode and
its assorted circuitry, and the power supply
and control circu its.

A photograph of the interior of the r.f,
head is shown in fig. 8. The components are
mounted in a shielded can with an octal plug.
An ove r-a ll view is shown in fig. 9. The power
supply and control circuitry are housed in a
sloping panel cabinet. The noise diode fila­
ment, explained above, is operated f~om a
separate transformer. A transfo rmer with an
electrostatic shield should be used to reduce
line noise from fl owing into the diode fil a­
ment and thence into the receiver under test.
Line noise will have the effect of reducing the
measured noise figure. If operation is con­
templated in areas of high line n.oise, addi­
tional filtering should be placed m the fila­
mentlead s and perhaps in the primary power
leads as well.

Next month, the conclusion of this series
will describe applications of the noise gen­
erator. -

June,1972 e CQ e 81



Tips o n OX [from page 27]

60-second QSO with a fellow American, even
if he is opera ting from some previously un­
inhabited rock off the coast of Madagascar.

What To Say In A OX Contact
Once you have snagged a OX contact, you

will have to play it by ear as to what hap­
pens next. If he is a rare one grinding out two
QSO's every minute, you had better play
along with him and give him the minimum
information he wants-usually your name,
QTH, his signal report, and a snappy 73. But
fortunately most OX contacts can be, and
are, a lot more than this.

Try to judge how well your contact can
speak and understand English. In most cases
it will be his second language, and he will
apprecia te it if you talk slowly and carefully.
Try to avoid using idioms that he may have
d ifficulty understanding. You don' t need to
overdo it, but remember that even if your
listener is a G or a VK, your style of English
is diffe rent from his, and your signal quality
isn't improved any by bouncing back and
fo rth three or four times between the iono­
sphere and the surface of the earth. Listen a
few times to the Voice of America broad­
casts in English beamed at areas where Eng­
lish is a second language, and you will quickly
learn the speed of delivery and the style of
expression that work best.

To lift your QSO above the level of the
usual trivia about signal reports, QTH, WX,
and the like, plan to have something interest­
ing or unusual to tell about yourself, or about
the geography or history of your local area.
Don't make it too long. Keep it short, snappy,
and interesting. End each exchange with a
leading question or two to encourage your
contact to reciprocate with some facts or
ideas that will be interesting to you.

Exchanging QSLs
If you want a QSL from your contact, ask

him how he would prefer you to QSL. If he
has a QSL manager here in the States, you
can send your QSL directly to the manager,
being sure to include a self-addressed stamped
envelope (s.a.s.e.) , If he wants you to QSL
direct, check during the QSO to see if his
address is OK in the Col/book, or have him
send his address ove r the air. Then promptly
send him your QSL with a self-addressed
envelope and a sufficient number of Inter­
national Reply Coupons. United States stamps

FRE E
INFORMATI ON

CT-1
From!",.oo~~.......

LEclWill allow you
to Dynamically test all

pes of capacitors.

ONLV $1 6.95 postpaid
Capacit ance Range: .00025 - 1000 mfd.
Sensit ivity : Ove r 200 MEGOHMS

Deal er Inquiries Invi ted
3O-0AY UNCONDITIONAL MONEY BACK GUARANTEE

RECONDITIONED USED GEAR :
Col"ns 755-1 receiver $295.00
Collins 325-3 tr ansmitter 5599.00
Collins 325-3 transmitter lIatel $695.00
Collins 75A4 receiver $299.95
Colhns 755-38 receiver [la te] $549.95
Collins KWM·2 transceiver $ 595 .00
Drak e 28 receiver w/ca!. $179.95
Drak e l4·B linea r am p'. $529.95
Hallicrafters SR ·42 5109.95
Halherafte', S X-l11 rec. $129.95
Hallie,afters SX ·122A rec. $249.95
Hal',cr.fters S·120A rec. $40.00
Hallicrafters HT·31 xm tr, $179.95
Hallicrafters SX ·99 rec. $69.95
Halticrafters HT ·45 lin . $199.95
Hallierafter, HT·44 xmtr, $199.95
Haillcrafters HT·3 2 xm t r. $169.95
Hallicrafters SX·l01A rec. $139.95
Halhcrafters HA·' TO keyer $69.95
Hamma,'und HO -180AC fee . $329.95
H ammarlund HQ-17OC ree. $139.95
Hammarlund HQ·l10 rec . $ 1 19.95
Heath HR·10 fee. $73.95
He~th HW·17 2M xcvr. $124.95
H eath HW·12A 589.95
Heath RX ·1 rec. $119.95
Heath VHF ·1 $ 119 .95
Heath SP-630 $59.95
Clegg 22er FM $289.95

TR ADES - MASTERC HARGE - BAN KAME RIC AR D

NEW SIGN AL ONE . DRAKE. ROBOT ·TV. SBE . TE N TEe
REGE NCY. T RI EX. HY G AIN/GALAX Y . A LPHA 70

LEE ELECTRONIC LABS, INC.
88 Evans St .• Waterto wn , M A 0 2172
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po'W'erful perforlDers ...
reasonably priced ...

high poW'er
lID alDplifiers by TelDpo

A. TPL802 (BOW out)
TPLl002·3 (120W out )

True powerhouses. lOW input gives a guaranteed 80 or
120W output (I n fact. typical output runs as high as
140W). Operates direct ly from a 12 VDC power source.
Antenna switching is automatie when as little as 1.5W of
RF drive is applied. The amplifier incorporates Ba lanced
Emitter transistors and state of the art design practices.
making it virtually immune to destructi:m due to high
VSWR or misloading conditions. Features include THREE
40W output transisters (in the TPLl002·3) plus one 40W
driver transistor, low loss input coax connector (complete
with RF cable), low loss sol id state antenna switch (.5 db
or less typica l) and Spurious response; - 60 db typoAll
amps include a built in power output monitor for use with
a Remote Control Head and may be used anywhere in the
2 meter band without the necessity of retuning. Only 9%"
x 41/2" x 3" , the TPl1002·3 can be installed almost any­
place. Since there are no switches or meters, it may be
mounted under a seat. in the trunk or in a desk drawer.
Power output: 120W. Input voltage: 13.8 VDC. Current
required: 15·17 amps. Drive required: 5·25Wlor l00·140W
out. Price TPLl002·3 $220.00 TPLB02 $165.00
B. TPL502
A superior qual ity VHF FM two meter power amplif ier.
Only 611z Hx 3%" X 3" , yet conta ins all the features of
the TPll002·3 and provides a minimum of 45W output
and typically SOW. Price $99.00
Th .bov' .mphfler, .r, compl,t, ly comp.t ibl, with the foUowinl
tr.nSCliver, : Tempo fMII & FMA I Sl.nd.,d 806, 826 I R'I,ncr

HR·2 I Ron white RWB I Telecom I D"k, Ml / Comcrlft CTR·144
I Sim pson Mod,1 A I Son., 3601 I IC20. le21 / or .ny oth.,
5·25W XCVR.

Hi-power amps lor handi-talkies & ,-]W xcvrs
C. TPL252·A2
Unbelievab ly small • • • but outperforms many of the big
ones. 1·3W input delivers an easy 25W power output.
Only $85.00
A. TPLl002·3B (l ·3W in/ llOW out)

TPL802B (l ·3W in/BOW out)
TPL502B ( 1·3W in / 45W out)

Offering a variety of power inpu ts/outputs, but aUwith the
same superb TPl features.
The . bove .mphfi,,,, Ire compl.tely comp.l ibl, wilh lh, followinl
tllnSCl iver': Tempo FMP / St.ndard 811 & Hl ndi-t. lkie / Motorol.
HT200 & HT220 /Dr. ke TR22 / Sonlr 2J07/ lnd Iny olh, r IW·) W
tr. nsCliVir or h.ndi·t. ' kie " ,t hin Ihllr fr.q u.ncy r. nll

UHF Po wer amps

TPL445·30
(4W in)

TPL445·30B
(lW in)

1 or 4W input • . . minimum 30W output. 450 MHz UHF.
Same features . • . same superior quality as TPll002·3,
including low loss solid state antenna switch. Ideal for
use with 1 watt hendi-talkle or other l o ~ power UHF
transce ivers.

TEMPO OFFERS THE MOST COMPLETE LINE OF SOLID STATE AMPLIFIERS AVAILABLE
MODEl !'OWER POWER . ..D PRICE
NUMBER INPUT OUTPUT (mill)

TP ll002·3 5 to 25W 10().135W 2M $220 .00
TP L 1002·38 1·3W .OW 2M f23S.00
TP L802 SW BOW 2M 165.00
TPL802B 1 t o 3W BOW 2M $1 80.00
TPl502 5 to 1SW 3S-SSW 2M f 99 .00
TPL502B 1 to 3W 4 SW 2M 125 .0 0
TPL252·A2 'W 2SW 2M S 85 .0 0
TPL 4 45·1 0 1 to 2 .5W '2W 440M H z $125 .00
T PL 4 45-30 4W 30W 44QM H z $ 21 5 .0 0
TPL 4 4 5 -3 0B l W 30W 440M H z 5 2 35.00
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CRYSTAL BARGAINS will be of no use to him. For the more com­
mon type DX countries you may prefer to
QSL by sending your outgoing cards directly
to the foreign bureaus. Their addresses are
listed semi-annually in QST. Or you may fi nd
it more convenient and Jess expensive to have
one of the several private QSL bureaus han­
dle your outgoing QSLs, for a few cents per
card. You will find their services and charges
described in their ads each month in the
various ham magazines. To receive incoming
QSL cards, keep a supply of stamped, self­
addressed envelopes on file with the appro­
priate ARRL QSL bureau. Their add resses
and detailed information are listed periodi­
cally in QST.

Working DX is a fascinati ng aspect of ham
radio. but it is only one aspect. Don't get
hooked on it to the point where you exclude
all other types of ham activity. You will enjoy
DX-ing more if you keep it in proper perspec­
tive. Good luck, and the best of DX. •

CQ Rev iew s: Heath 1M·I 02 [from page 55)
Tests against a wide variety of resistance

values known to be within 0 .5 % confi rmed
the accuracy of the ohms functions. In re­
spect to these readings, it must be kept in
mind that the ohms-range scales are desig­
nated as the full-scale value (as with volts)
and not as a times so-and-so value as most
ohm-meters are labelled: For example : the
20K range is the full -scale value with the
readings scaled down accordingly. They are
not X 20K.'

Conclusio!1

Although the high accuracy of a D MM is
not essential for every application related to
amateur-radio equipment, it is nice to know
certain values to within a close tolerance,
particularl y involving such cases as selecting
resistors for circuit elements such as pads.
Besides this, once you get used to a D M M, it
is great for convenient measurements en­
hanced by the automatic polar ity indication
and the lesser chance of problems with dam­
age to the device that might otherwise occur
with many meter-type jobs." As for lab work,
there is no question as to the necessity for a
device of the caliber afforded by the IM-102.

In addition, the relatively low cost of
$229.95 for the IM- I02 (kit) is attractive

14.50
4.50
U O

1.50
4 for 5.00

2.50
1.60

4 for 5.00

DIV ISI ON OF BOB
WHAN & SO N

ELE CTR ON IC S. INC.

2400 Crystal Or.
Fort Mvers

Florida 33901
(8131 936-2397

Send 10e for new
cata log with

oscillator circu its
and lists of
thousan ds of

frequencies in
stock .

SPECIALSI CRYSTALS FOR:
Fn quency St..ndu ds

100 KHz IHC1J/ UI
1000 KHz IHC6/ UI

Almo st All CO StU . Tuns. or Bee.
ICa SYnlhu ill!r C,ysU I on n quu t!

Any Amateur Band in FT -243
(h U PI 80 m,lers)

80 MeI er R, AVI in FT ·243
Color TV 3579.545 KHz (wir. lu dl )

Depend on . . .
We supply crystals from
16 KHz to 100 MHz in
many types of holders.
Over 6 mil lion crystals
in stock. We manufac­
ture crystals for al most
all model SCA NNERS.
MON ITOR S , 2-WAY
RAOIO, REPEATERS , ETC.
Inq u ir e about special
quant it y pr ices. Order
d ir ect wi t h check or
money order.
For fir st c1au ma il ad d 1St per
cryst aL .for airmail add 20e ea .

The ALPHA SEVENTY
Power Am lifier of the Seventies

Phone/write Don Payne, K410
f or a brochu re and big t rade-in on your gear.

PAYNE RADIO
Box 525, Springfield. Tennessee 37172

days (61 5) 38 4-551 3 I n ight s (6 15) 3 8 4 ·564 3

av ery high resistance values on the 20M ohms
range require up to 10 seconds for a stable and
correct reading. All other function s and ranges
require 2 seco nds o r less.
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To read peek-to-peak voltages utili;ting Cali.Brain, note the full scale voltage reading
in the beeel above the screen (fig. 1-.100 volta full scale) (fi g. 3-5.00 vclta full llCale).
Pull out the Cali-Brein knob and you will notice that the 1st wavefonn in fi g. 2. reads
.067 volta pop and theaecond wavefonn in fig. 4. reads 4.95 volta p·P.

B & K P recision Model 1465
S3699

•

Probe included

too - _ ..... fl!E_._- _._-~ ---~
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is a utomatic-and takes less than a
second. After you have read waveform
voltage on the scale, you deactivate
CAU-BRAI N system with a single
switch, and the waveform is again
displayed as before. One probe and
onetestinstrument ~ lets you .
concentrate on t rouble shooting, not
the test equipment!

over lay is illuminated on eit her
side of the scope screen. The scale
corresponds to the fu JI scale
voltage indicator in t he bezel.

D. The vertical waveform line on the
CRT moves to eit her side of the
screen, to align itselfwit h the
illuminated 8C8le.
The entire CAW·BRAIN action

New Trigge red Sweep Scope
Mea sures P eak-To-Peak Voltage
with Ca li-Brai n

You're looking at it in this solid state
osci lloscope. The new B & K Precision
1465 is a tri ggered sweep
osci lloscope with CALI·BRAIN - 8
built-in feature for measuring
voltages, automatically without
computation in seconds. CALI·BRAIN
will measure peak-to-peek voltage
on waveforms of any complexity - and
at voltage levels fro m l OmV to 600 V.
Only B & K 800peS have CALI·BRAIN
- 8 real advance in TV test equipment .
. Servicing time goes down ­

picture quality goes up -when you
use t his scope. Now, in one
instrument, you get t riggered sweep
to eliminate those waveforms t hat
won't lock in, a vectorscope for color
TV servicing, 10 MHz response for
high resolution ana lysis . A unique
sync separator generates special
sweep synchronizing pulses to let you
analyze a ny_portion of the TV
wa veform. For eeonomical perfor­
ma nce, use the B & K Precision 1465 .
About the Ca ll-Brain s System

. The CALI-BRAIN system
increases your efficiency because it
leta you measure ita peak-to-peak
voltage without changing your test
set-up. Now you can confirm the
manufacturer's service data exactly­
checki ng out typical waveforms and
peak-to-peak voltage readi ngs at
various test points.
Ca ll-Brain in Action

- Use CAW·BRAIN whenru·
want to measure peak-to- pea
voltage of the wa veform displayed on
the scope screen. Here's what
ha ppens when the CAW-BRAIN
switch is activated:
A. ' The horizontal sweep ccllepses and

the wa veform under examination
appears as a straight vertical line.

B. A nu merica l indicator in the CRT
bezel lights u p to show the fu JI
scale voltage <i ncluding decimal
point) corresponding to the
Vertical Attenuator setti ng.

C. A grad uated scale on the graticule

PrOduct of
DYNASCAN CORPORATION

1801 W. Belle Plaine _ Chicago, Ill inois 60613
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Fig. 2-0rbital arrangement for a tron$.Atlontic
QSO through the OSCAR6 amateur radio sate llite .
The shading represents the area throug h which the
satellite must pass to enable communication be­
tween a New York City amateur and a london

amateur.

""-----" 1\
2 340 GMT F.\- -:,!::-:::-= = -

OSCAR.6 Urom pagel3]

LOS (loss of signal) is measured as 2500
• miles. At a veloci ty of 250 miles per minute,

the satelli te will remain visible to both sta­
tions for about 10 minutes.

In th is example it was assumed that both
receiving and transmitting antennas were
rotatable, ideally in both elevation and
azimuth, so that the satellite could be "locked
on" at all times. While it is desirable to ro­
ta te the antennas in both planes, or at least
in the horizontal plane, for working extreme
distances through the satellite, simpler an­
tennas can be used fo r communicating over
shorter distances.

If rotatable antennas are not used,
AMSAT suggests the use of antenna sys­
tems with relative ly wide beamwidths in both
the horizontal and vertical planes. In th is way
the satelli te will remain within the beamwidth
of both the transm itting and receiving an­
tennas long enough to permit communica­
tions to take place, and without the need for
rotation. Horizontal dipoles or vertical an­
tennas a 1/ 2 wavelength or less above ground
will produce wide bandwidths in both planes.
Consult any reputable antenna handbook for
add itional information concerning wide
beamwidth antenna systems.

AMSAT calculations show that a 100 watt
transm itter, and dipole antennas for both
transmitting and receiving, should be ad­
equate fo r c.w. communication through the

Adriatic DXpedition [from page 36]
normal. 4N2HV was better known in Japan
than in the U.S . since band conditions fa­
vored the east at that time. The bands were
often poor, but we had fun with our 40 and
80 meter schedules with YU stations. It was
very interesting to work YU pile-ups as well
as to talk to our friends and families all over
the country.

The next stop was Korcula Island, site of
4N2KO. Here YU3BU, YU3EY, and YU3­
TCB left the group but G raziano, YU3TST,
and Leo, YU3TXT, joined the others. This
operation was followed by Lopud Island, 4N ­
2LO, Kolocep, 4N2KP, and fi nally Mjet,
4N2MT. Then Our expedition came to an
end. The fini shing honors were due to YU 1­
QBC, YUINXB, and YU2NEG who stayed
with the expedition from beginning to end.

We could write a whole book on each
island and mention the thousands of hams we
worked bu t space does not allow this, of
course. We express our thanks to DL90H,
who helped us make lists on 40 and 80 meters
where our signals were not very good, and to
the whole amateur frate rnity for their en­
couragement. There was probably a QSO
with yourself among the 30,000 contacts
made during our Adriat ic Islands expedition.
Incidentally, QSL cards fo r all 4N2 opera­
tions were handled by Tom, YU2N EG and
an award is available to amateurs who worked
us at several islands. We are most pleased to
provide many DXers with a new prefix and
are look ing forward to conducting other DX­
peditions in the future. •

for a quality instrument of this nature. The
size of the unit is 3" X 7" X 7.9" (H.W.D.)
and the weight is nominally 4 Ibs. It is a prod­
uct of the Heath Company, Benton Harbor,
Mich. 49022. - W2AEF

[)(Joe thing that is a little ted ious to accomplish
is in cases where adjustment of equipment may
be desired for a null reading on a DMM . since
the DMM indicates values at both sides of a
null, making it somewhat confusing as lQ which
direction adjustment must be made as it is con­
ducted back and forth through the proper point
during the time the instrument takes to register
a change. The unit takes 5 readings/ sec.; 2 sees.
are required for a stable reading. The process,
howe ver, can be somewhat aided by making the
adjustment very slowly while watching the polar­
ity indicator for the required directional change .
Once the null has been obtained, it can be a
more preci se one than obtainable with an analog
device , because of the higher resolution of the
DMM .
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High Perfonnance
2Meter Transmitter
The Finest Printed Circuit
Materials and Exclusive
Design Techniques Provide
the Best in Professional Qu I

Model FM-3601-10 Watts . .129915

Each unit comes with 2 pai r c rystals (34T/ 94R and 904T184Rl
Model P84U3-AC ~ul.ted Pow., SuPPly .

.10 WATTS • SOLID STATE •• CHANNELS. HIGH PERFORMANCE RECEIVER

• Channel. with Instant Push Button switching • Military-g,ade, gI...·epoly printed c
Solid St.,• . Finelt qual ity silicon transistors • service.ble deaign, compact conlt,

• Netting trimmer 'or each receive and transmit cry,'a' • Diode protected DUII·g". FET mi•.,
• High quality mech.nic" 'ilt.r for .diocent • 25 tronlilton. 1 IC. 1 MOiFeI, 16 D'

channel rejeclion • Overload protected receive' A.F. ••

Professional Quality for the Professional Amat

satellite. An additio nal gain of at least 8 db
will be required in the receiving system to
maintain s.s .b. communications. This can be
accomplished by the use of a high gain re­
ceiving antenna such as a lO·meter Vagi.

Interference Caution
To keep interference to the OSCAR-6 satel­

lite to a minimum, 2·meter stations not de­
siring to communicate through the satellite
should make sure they do not conduct
ground-based communications in the 145.9
to 146.00 mHz passband. Likewise, 10-meter
stations should not conduct ground-based
communications in the 29.45 to 29.55 mHz
passband. Leave these frequencies clear so
that they may be available for all those who
may want to use the satellite. Amateur radio
can be very proud of the results of the OSCAR
3 and 4 repeater satelli tes, during which time
not a single incident of interference was re­
ported between ground-based stations and
those using the satellites. It is even more
important now that this splendid record be
upheld during the period that OSCAR-6 will
be in orbit.

The output power of the satellite, approxi­
mately 1.3 walls, will be shared by all signals

passing through the repeater at the same time.
Based upon the results of aircraft flyovers,
about ten s.s.b, signals will be the most that
the satelli te will be able to handle at any one
time, although a single, excessively strong
signal could capture and block the satellite
completely. In an effort to avoid interfer­
ence and to prevent repeater blocking, AM­
SAT urges all users of OSCAR-6 to carefully
check the receiving passband before trans­
milli ng. Be sure to pick a clear spot, and back
off on transmitt er power to the minimum
level required for communications.

The FCC has issued a waver to permit
Technicians and Novice class operators to
transmit through the OSCAR-6 repeater, even
though the repeater operates on the 10-meter
band.

OSCAR-6 is an unde rtaking of AMSAT, the
Rad io Amateur Satellite Corporation. The
group is affilia ted with ARRL and receives
modest League fi nancial support. AMSAT
membership is open to those interested. The
AMSAT Newsletter sent to all members con­
tains the latest information on amateur radio
satellite activity. For a membership applica­
tion, drop a note and an s.a.s.e. to AMSAT,
P.O. Box 27, Washington, D.C. 20044. •
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What's Past Is Pro logue Urom page 6 ]

of decibels above or below I walt of energy or
power ( flux) per uni t area of I square meter,
and is spoken of as power flux density. In order
to relate "pfd" to something all hams are farnil­
iar with, keep in mind that I~v/m of field
strength is about equivalent to -147 dbw/m-.

( I th ink it would be help ful if the ARRL
Handbook would include in one of their up­
coming editions some further discussion of terms
and definitions plus some derivat ion associated
with common terms in amateur radio. )

So thi s gives us an understandable relation­
ship between power flu x density in dbw/rn- and
electric potential between point in space, mea­
sured in p.v/ m. The rest of ou r discussion is
mainly simple arithmetic conce rn ing what we
can do with our satellite.

Suppose that "Amateur A" wants to have a
QSO with "Amateur B." The former has a 10Q
watt transmitter with an emission bandwidth of
about 20kHz. and a dish or a phased array hav­
ing a gain of 15 db. Therefore. his effective
radiated power relat ive to an isotropic antenna
(e.i.r.p. ) is + 35 db or about 3 kw. At 435 mHz
the attenuation of the signal (commonly called
path loss ) from "Amateur An to the Satellite, a
distance of about 22,000 miles, is 156 db, a
negative quantity, so the +35 db of power has
shru nk to a -121 dbw/ma by the time the signal
gets to the satellite. If we assume the satelli te
receiving antenna gain is + 15 db, then the sig­
nal at the satellite receiver input will be about
- 106 dbw, about 40 db above our reference,
- 147 dbw/m-, o r roughly 100 ~vm (we'll leave
off the 01 2 for it is assu med ) . So now we have
the signal into the satellite receiver.

Let's assume tha t the satellite receiver we have
in mind has a bandwidth of 200 kHz (which will
accommodate about 10 f.m . signals simulta ne­
ously) and has a noise figure in the order of 10
db, which is about what a real good TV receiver
has. Therefore, the total receiver noise power in
the 200 kHz bandwidth will be about - 14 1 dbw,
and "A mateur A's" signal is about 35 db above
the noise at the input of the receiver.

If you want 10 or more simultaneous QSO's
and we have only 20 watts output fro m the
satellite transmitter, then any one signa l should
appro priate only l /n times the availabl e power
output, n being the number of QSO's. Skipp ing
a little arithmetic related to the satellite charac­
teristics we find that Mr, A's signal of - 106 dbw
has now become 0 dbw or 1 watt, taking into
account the overall gain of the satelli te trans­
mitter, tra nsponder or repeater as you will. On
the down-link frequency of 144 mHz, the signa l
path loss enrou te back to earth is nearly 147 db.
When we boost the J watt output by the satellite
antenna gain of 10 db, and then lose the 147 db,
we reach Mr. B's antenna at a signal level ( re­
mem ber we now call it power flux density, pfd )
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of - 136 dbw, Add to this the receiver antenna
gain of say 10 db, plus a receiver with a noise
figure of less than 6 db, and the result is a signal­
to-noise ratio of about 28 db. G reat . . . o nly in
practice it won't be quite that good because of
inter-modulation amo ng the 10 or 20 signals
passing through the satelli te, which will reduce
the output signal-to-noise ratio to a value some­
what below that for one signal . . . say about 20
db. This is the reason why the receiver noise
figure should be as good as possible, in order not
to appreciably add to the noise already present on
the incoming signal. If we use f.m., the output
si n will be equal to the input carrier-noise ratio
plus the f.m , advantage. We now have a satelli te
about the equivalent in physical size to the
original Early Bird.

One of the greatest problems that amateurs
will have to face and overcome (and thi s is self­
regulat ion ), is the necessary discipline to maxi­
mize use of the satellite. Our postulated satelli te
can handle about 20 QSO's simultaneously, de­
pending on exact values of bandwidth and power
output. But this capability will be realized only
if all participants observe self discipline co ncern ­
ing their e.i.r.p. If some ama teurs appro priate
more than their fair share of the available power
through the satellite, it will leave less for othe rs
trying ' to use the system. Another important
aspect of discipli ne will be listening on the down­
link frequency to make sure that the proposed
channel is clear in both direc tions. If this disci­
pline brea ks down, the result will be no t only
QRM in the ordinary sense, but also cross-mod­
ulation among signals of unequal power in the
satellite receiver and thu s lower the sl n ratio
for everyone using the satellite.

By now you probabl y have concluded that all
is not as simple as picking up your telephone.
Depending upon economics, ama teur satellites
may be power-limited. Therefore we should
maximize the watt-per-dollar product by choos­
ing up-link and down-link frequencies so that we
may obtain as much gain on the earth end of
the circuit as possible. All the satelli te does is
take the up-link signal, boost it by the overall
sa tellite gain, and retran smit it on the down -link
frequency. Also these frequencies must be care­
fu lly chosen with due regard for electromag netic
compatibility on board the sate11ite, which is a
fancy way of saying that we must avoid things
like the 3rd harmonic of the down-link trans­
mitter jamming the up-link receiver. Without
going into details, the choice of 10 simultaneous
QSO's is probably a fairly good figure, even
though you are probabl y thinking, "That ain 't
much." But bandwidth is directly related to total
noise power, and if we theorized on 100 QSO's
instead of 10 everyone would have to raise his
e.i .r.p. JO db or the qualit y of transmission would
be reduced.

Probably this is as good a place as any to re­
mark that we seem to always have with us the



question of the best way to utilize bandwidth ,
whether we are concerned with phone and c.w.
o n the h.f. bands-or satellite communication.
In th is case of o ur satellite. if we consider the use
of c.w.• it would be possible to hold simultane­
ously 200 QSO's on the basis of I k Hz required
bandwidth per signal. If you could accept a lower
minimum bandwidth of say, 200 cycles per signa l
fo r c.w. (which is probably impracticable) , we
could accommodate 1000 QSO's . . . always keep­
ing in mind the disciplines we ment ioned earlier
plus a fe w I haven't touched on. Probably the
best and most acceptable solution, as in h.f., is
neither all phone nor c.w., but a reasonable mix
of both. But in the satellite case, there has to be
world-wide adherence to the disciplines bu ilt
into the system, or the sa tellite will not fu nction
to greatest ad vantage.

Up to now we have covered the sate llite itse lf,
what it cou ld do and the limitations that may be
imposed . But to what purpose do we put it? If
we are able to co nvince others tha t such a sate l­
lite is worth the investment, surely there must be
some useful purpose. I would not suggest that we
should never use it fo r some or a ll o f the pu r­
poses that have been mentioned such as a "sa tel­
lite DXCC: ' a "satellite WAS: ' and "all OSCAR
BPL" o r perhaps even for just rag chewing, but
I have a feeling that these things by themselves
will not justify such a satellite. It seems to me
that o ne of the greatest uses o f such a satellite
can and probabl y should be for educat ional pur­
poses, not onl y to train our own young people
in the techniques of satell ite co mmunica tion, but
a lso othe rs a round the world . . . using the sa tel­
lite for the exchange of info rmation, advice and
actual experience in sa tellite co mmunication.
The so-ca lled "new and developing" cou ntries of
the world have not yet reached an acceptance o f
amateur radio as a worthwhile utilizat io n of the
rad io spectrum . Perhaps if they see a benefi t
such as th is, it wou ld impress them with the
tremendous prom ise that amateur rad io ca n have
fo r them in the development of tra ined people in
telecommunication. In the plenuries of the IT U.
I can assure you, we need the ir suppo rt.

There is another purpose of such a satellite
that should be thoroughly explored. Perhaps it
is signi fica nt that no ne of the currently utilized
or contemplated co mmercial sate llite systems
are specifically designed fo r use in the event of
a natural disaste r, epidemics, famines, floods.
earthquakes, tidal waves and similar things
which afflic t mankind. T he need for such a
sys tem o f communica tion has already been
recognized by the ITU. However, no exi sting
space communication system makes provision
for specific channe ls for emergency communica­
tion. Will the Amateur Satel1ite Service be com­
peten t to meet the challenge in extending our
Charter of 97.1 (A)?

"Recognition and enhancement of the value
of the amateur serv ice to the public as a

voluntary, non-commercial communication
service, particularly with respect to provid ing
emergency co mmunications"

or are we "just little boys playing in our base­
ment" as we have often been referred to in the
assemblies of the lT V? If we are up 10 the chal­
lenge and have .what it takes, we could crea te a
lasting impression of competence and worthiness
in the eyes of world leaders, not just in the pien;'
aries of the lTU.

Perhaps it is too la rge a bite to swallow in one
piece, but if we don't seek a larger goa l than we
have before us at present, what is the futu re of
amateur radio? Are we content to become Irag­
mented amo ng ourselves, arguing like spoiled
children about who should occupy what portions
o f our h.f. bands, o r even v.h.f., now thai we
have finally sta rted to earnestly occupy Ihem?
Are we fundamentally just a bunch of hobbyists
who would idly chatter incessantly over our
transmitters which occupy precious spect ru m
space? How many of you have read recently the
basis and purpose of amateur radio contai ned in
Section 97.1 of the rules?

What is our responsibil ity to future genera­
lions who will inhabit "our bands" some day
when yo u and I are "silent keys"? Are we leaving
them a legacy for the future based on sound
judgment and planning? The growth curve of
amateur radio in the United Slates has been
more of less static for a number of years. Not so
in certain other countries! Novices have con­
st ituted about 81h % of our total ; tec hnicians
19% ; Conditionals II V, % ; General Class 34 %
and Advanced and Ext ra Class 26 %. Are we
att rac ting a fair percenta ge of young people to
amateur rad io? Granted that co mpetition is
greater now than it was 50 years ago, but in­
fo rmation and learning a ids are also more avail­
able Ihan they were when you learned the art of
wireless communication.

\Ve hear a lot about revolution today in our
society. The only appa rent impact on amateur
radio that I can detect is the increase in illegal
operation, the upsurge of foul language to be
hea rd almost any night you turn o n your re­
ceiver . .. (especially o n 75 meter ph one) and
the apparent desire to lower the qu alification for
an amateur license. This is not the kind of
revolution we need in amateur radio. If we have
the imagination to confront and reshape it, we
might expect that this revolutionary alt itude
could be o f help to us rather than a hindrance, in
planning the future, but if it is to be a help, we
mu st present a challenging view of what the
young generation can accomplish, not just what
they can get out of it in terms of enjoyment be­
cause that's not enough. Youn g people are keyed
to a rapidly changing, complex society ... almost
impossible fo r an older generation to compre­
hend. Dr. Robert Hilliard explains it with the
statement,

[continued overleaf]
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OX [from page 62]

Rad io Society for many years, and on official
overseas adviso r to the CQ DX Program since
1968. Many amateurs owe their first Bahamas
and Zone 8 confirmations to V P7NA. And
he opened his home and his station to DX
Editor K411F for two major contests. Ken
died at the Princess M argaret H ospital in
N assau and services were held at SI. Ma ry's
Church . He was survived by 7 daughters, 3
brothers, 2 sisters , and 17 grandchildren.

aSL Information
A2CAL via DK2S1
BV1AB via K4ASI
CZITL P.O. Box 32, Nauru.
CJ IAH via REF
EA8HA via DK4QL
fl\AC:\1 via WA2FJW
f K8AU via It PQ
GMSAXO WA4 UAZ or RSGB
HI3XA:\1 via WA2NDP
HRIR f via W5ZWX
HSJADW via KllVlF
HS4A I'T via W5WJO
KD6USA via W6ANN
KX61Y via WB5EEN
KX6MH via KX6BQ

"At the rate at which knowledge is growing,
by the time the child born today graduates
from college, the amount of knowledge in the
world will be four times as great. By the time
that child is 50 years old, it will be 32 times as
great, and 97% of everything known in the
world will have been learned since the time he
was born ,"
Today's youngster generally, is not thrilled by

the same things that sent you and me into orbit
40 or 50 years ago. He takes for granted what
still gives us goose-flesh in our hind-sight per­
spective of the development of telecommunica­
tions. The front ier of amateur radio is in the
field of satellites. I fully appreciate the difficulties
of trying to keep abreast of things here on earth.
Nevertheless, I urge those who have the re­
sponsibility for plotting the future course of
amateur radio to look far ahead, lest the imrnedi­
ate problems within and outside our ranks
occupy too much of our energies to the long
term det riment of amateur radio.

Over the next few years, I hope the Cornmis­
sia n can erect a few new road signs and perhaps
replace some old ones, to assist in the develop­
ment of amateur radio and keep it going down
the right road. Whatever we do, I know you will
evaluate it judiciously in the context of our corn­
man goa l.

In Shakespeare's play "The Tempest," An­
tonio summed up what seems to me is our
position today when he said ,

". .. . What's past is prologue, what to come
in yours and my discharge." -

PENNW ... _ ... ~ ......... _ •• CO.
fl'MrrU 1(f(lIOHI O

n4q f'A NK\TOWN AVI PIH\&U'C,H . PA l S l o e

~. O"'g,~ .l I n t -M" ..", , ..11 .... 1'1I11
!.lilt pr.Il..... 1"" I t ~ 0!'lI f or FCC F1 r lt
'lid S. cond ch ll llc. ~u• . III CluOtI UIl ­
Olwcl llll !tl ll h cllole l tUti I ll d 1'1
~C Il .... ue clift".... . ' LUS· · S. l f · StIo dl
ltI l llt,. Til t • • • ONL' l 1t .95 'OItDll d

FMRINGO
3.75 db GAIN

AR-2 - $12.50
WORLD'S BEST VHF
FM ANTENNA, IN
STOCK AT YOUR LOCAL
DISTRIBUTOR.

TYMETER' •

IO-m inut. repe oting t imer bun• • wa rn ing to sig n in your
ca ll I.fletr•• Wa lnut or ebony plostic eese. ~ "H. 7:IA "w,
.. ..D. 110V. 60 cy. One Veor Gua ran t••.

At Your Dea'.r , or D••,er 'ROM

CALL-IDENT
10·MINUTE STATION
CALL REMINDER
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We'll GUARANTEE
no o the r balun. at any
price , ha s. all these
fea tu res

UNADILLA, N.Y. 13849
Oep1 . co

•

" 'S W H... T'S
INSIDE

'HAl COUNU I

1. H ANDLES FULL KW I NPUT- TH EN SOME .B road·
Banded 3 t o 40 Me.

2. HELPS TVl PRO BLEM S B y Reduc ing Coax line
Radiat ion

3 . NOW A LL STAINLESS STEEL HARDWARE. 50239
Double Sliver Plat ed

4 . I MPROVES FI B RATIO B y Red uc i ng Coax line
Plck·U p

5. REPLACES CENTER INSULATOR. Wit hstands
Antenna Pull of Over 600 Lbs.

6. BUILT·IN LIGHTNI NG ARRESTER . Protects Bal un
- Could Also Save You r Va lua ble Gea r

7. BUl LT·IN H ANG·UP HOOK. Ideal For Inverted
'lees . Mult i ·Band Antennas. Dipoles. Beam and
Quads

NOW BEING USED EXTENSI VELY B Y ALL BRANCHES
O F THE U.S. ARMED FORCES, FAA, RCA, CIA, CAN A·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
THE WORLD OVER

BIG SIGN ALS DON'T JUST HAPPEN-
GIVE YO UR ANTENNA A BREAK

Comn in 2 model" . 1:1 m.alchu 50 or 75 ohm un.
b.a lanced (cou l ine) t o 50 or 75 ohm b al,.nced lo.a d .
4: 1 m odel m.atches 50 or 75 ohm unbalanced (cou
hne) t o 200 or 300 ohm b.a l.anced load.

...v... H.... a(f AT ... u LEADINC DEAlHS. " NO' . ORD ER DIREC1

UNADILLA RADIATION PRODUCTS "FRS. OF DA W NS .. QUA OS
Tel : 607·369·2985

EXCEPTIONAL QUALITY ...

VHf fM Transceiver

GENERAL . Freq. coverage:
144,14B MHz • 12 channels,
3 suppl ied . Push-to-talk Xm it
• AC dra in: Rev. 6W; Xmit,
50 W • DC drain: Rev, 0.5A;
Xmit, 4A • Built-in Power
Supply : AC, 11 7V 50.60 Hz;
DC, 13.5V ±1O% . Size:7·7/B"
x 2·3/4" x 10.1 /4" , 8-114Ibs.

TRANSMITTER: • Transistorized wi th 6360 output tube .
RF Output: over 10 W • Freq. Dev: Ad j. to 15 kHz max. •
Preq. Sta bility : ±.OO l % or less .- Output Imped : 50 ohms.

RECE IVER: • Completely transistorized, crysta l-controlled
superhet . Intermed. Freq : lst 10.7 MHz, 2nd 455 kHz .
Input Imped : 50 to 75 ohms . Sensitivity: O.5~V or lessI20
dB quiet ing; 1IJV or less/3D dB S+N/N at 10 kHz dev., 1 kHz
mod. • Audio Output, 0.5 W . Spurious Sens., > - 60 d B.

Including transceiver. 3
channels suppl ied. mobile
mount. dy namic mike and
built-in AC-DC power supply.

Accessory BB l T·144D Antenna:
Hustler 3.4 dBgain $27.95

KE 0 PANY I
~~ 540 Richard st, Miamisburg, Ohio 45342

R. L. DRA C M ~~~ Phone, 15131 866-2421 • rerex. 288-017
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ODSHB via LA5FH
TG9NJ via K4UQC
TJ1AW via K4MPE
TJlAU P.O. Box 156, Doula.
VP2AAA via W4DQS
VP2GAE via K3N EZ
VP2GVW via W3GJY
VP2SAU via WB2WOW
VP2LAT via WA9UCE
VR4BS via ZL4NH
VR5FX via ZL2AFZ
VR5LT via VK6Wf
WJ4AZF via W40PM
YV4NS via WA2NDP
ZD9BM via W6KNH
3D6AO via KP4DKY
SN2ABG via W9SCD
SZ4LW via W8KCl
SZ4MX via DK3LR
SZ4NM via DJ3YU
7Q7A:\1 via WA2NDP
8R1AE via WA2NDP
9H3B via VE3MR
9H3C via W2FXA
W6KT E is no longer QSL Manager for the Fol­
lowing stations: HL9KH. XW8AX, XW8AZ,
W6BCf/4X4 , 9M8KZ, 9Q5DG, 9Q5PI.

73, Jerry, WA6GLD

Q & A [from page J1 ]

ANSWER: Yes, th e FTdx-560 will work okay
on c.w, without the optional c.w. filter. The
only difference without it is that the select iv­
ity on receive will not be as good for c.w, as
it would be with the narrower c.w. filler. The
normal selectivity of this transceiver is 2.3
kHz @ 6db, whereas the c.w, filter will pro­
vide 600 Hz selectivity.

Manua l Appea l
A manual for a Precision Apparatus Co.

v.t.v.rn., series EV-I D-S, is desired by Dennis
Bookmiller, WB 2AIO, 309 Roycroft Blvd.,
Snyder, N.Y. 14 226. If any reader can help
in this respect, please contact WB2A10 di­
rectly. Thanks. 73, Bill, W2AEF

USA·CA [from page 75)

receipt. 1 finally received my QSLs back on
September 30, 1971 but no answer to my many
letters of complaint. The awards arrived on
October 15, 1971, although they were dated
July I, 1971. Have never received any expla na.
tlon nor answer to my letters.

County Hunter QSLs for G4JZ, SM3BCZ,
and SM6DHU can be sent to Marv Hagan , WB·
2Sl Q, 353 Woodmere Blvd., Woodmere, N.Y.
11598. Yes, Marv has kindly offered his services
as QSL manager for them for CH Q5Ls only.

Sorry to , fin ally, hear about the loss of another
old fr iend, Charlie Colman, W3QT.

No other hot news nor space so, How was
your month? 73 Ed., W2GT.

514.95

Ama teur Pr ice

MODEL PP
PHONE PATCH

MODEL
AJ1 AUDIO- J ET

REG U LAR t-4 A M NE T ­

tz, .' s
S P,£CI AL. H AM N ET W ITH

100 "' T.' WIRE CA BL E

CDR
MODEL HAM M

5 109.95: PL.US POSTAGE

WT . 11 LBS.
PA. MAoMS

ADO ' .60 T AX

TR ANS FOAMER COUPLEO N O P R I N T E O

C I R CUI T. LOW H UM LE VEL. GOOD H IG H
L. E V E L A U D IO. PR ESS TO TALK. CUS­
TOM MA D E F O R YOU R TRANS MIT T ER
NO M IC, CO N N ECTO RS TO CHA NGS
SI MP L E TO CON N ECT . SP ECI FY TRANS­
MIT TER OR TRANSCE IVER .
PL U S POSTAGE WT.) L BS.
P A . H A M S ADO .• 0 TA X

IF you O W,.,. A R E CE IV ER O R TRANS CEI V ­
ER T .... AT YOU WO U L D LI KE TO IN CREAS E
TI-l E S E L EC TIVI TY IN T H E C W MO OE AN D
R EOUC E T .... e GE NE R AL. Q R N , Yo u N EE D
T HIS EAS Y T O I N S T A L L DE VICE . A U D IO
SELEC TIVITY V A R I A B l E FRO ,"" 100 CPS

TO 1 0 0 0 CPS CONTI N U O USLY. CO"" NECTS
TO • O H M O UTPUT AND INPUT . T H IS IS
TME F IN EST A uDIO IF I L TER I N TM IS PRICE

·C L A S S.

PL US POSTAGE SH IP. WT . 1 LBS.
PE N N A . MA M S ADO _6 0 SALES TAX
MA M NE T ••••••••••• •• •••• •••••••• •••••••••• 59.95

\

\
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KWM-?I Rej. Tuning. PM-2 , $650. Wa nt 75 5·1.
K I VT M.

QSL'S: Quality and Economy. Samples. K2IQH,
Box V, Sherburnel NV 13460.

HAMFEST : Save J u ne 4 fo r the SRRC Hamtest,
For d eta ils w r ite, a fter April 1.1 to SRRC/W9MKS,
RFD 1 , Box 171, Oglesby, IL b 13'''i3 .

Sell: Hammarlund S P-600, m int cone $275. Collins
J51 ·3, mint cond $2 75. Bot h with origina l speaker.
Zonar 8 R-2 1 linear amplifier $60. A sta t ic mike 0 ­
104. with stand, new SI8. Zonar Co m mu n icat io n
power mike S 10. Ca ll days In F lush in g, NV (2 12)
AX 7-C I 0 0 .

D ra ke 2 C. 2 CQ, NB, x U. ce t., perfect $20 0 . Eico
720 nov ice x mt r $ 45. lnstr uctogra ph w/cod e t apes
$25. WNo4 SVM, IS0 4 Elmhurst o-., E I Paso, TX
79925.

Sell: Mo to ro la HT-200, 4 fr equency, 22-82 , 82 -82 ,
3 4-9 4 and 9 4-9 4 . Extra battery & Motoro la Charger
$35 0 . Al so Heathkit frequency counter & sca le r.
Cou nt s 2-175 mhz. Assembled & lab ca librated w /
m an ua ls $35 0 . Johnson, WAOPVW. 55 44 Blue Rid·
ge BlVd., Rayto wn, MO 6 4133.

FREE DELIVER V o n El ect ron ic Pa rt s, transistors,
d iOdes, resistors, ca pacitors and lots m ore at Rock
Botto m Pr ices. Send tod a y for Free ca t a log to:
BASIC ELECTRONIC COMPONENTS, 3 Fa irf ie ld
Dr., Rochelle Par k. N.J. 0 76 6 2 .

S ELL: Ra nger II. Pe rf ect ccncx. Used 40 h rs. O r ig
owner. Facto ry wired. Used as a back-up rig in event
reg rig broke d ow n. $ 150 Is a fair pr ice. O 'Br ie n,
W2 E QS.. 190 Knickerbocker Rd•• Apt. 9, Englewood
N.J. 07. 31. (20 1 )'d8~7:.JI~-<l~O~j~O,,-.----;==-:;-===:::
FCC "TEST S ANSWE RS" . .. O r igin al exam ma n­
ual for FCC F irst a nd Second Class License - plus
"Self-Study A b ility T e st " Prove n ! $9 .95. Sat isfac­
tion guaran teed . Co mma nd, Bo x 263 48-H, Sa n­
F ra nCiSCO, CA 9 412 6.

WA NT E D: Pa ragon DA-2 Det. 2 stage amp.• coils
for DeFo rest 0-10, Atwate r-Kent parts of all k ind s.
G rebe r heost a t s, other old ra d ios.. m sc.;l' part~ books
and magazines. J oe Horvat h. :.2 2 I h ird :>t•• San
Ra fael, CA 9 49 01.

BE PATIENT ! Only 170 days left before the gala
opening of the Hudson Division Convent ion. Exhib­
Its, lectures, z-m et e r F~ RTTV, contests, gabfests.
New vorll sight seeing, r-u n. F ree gift for each early
reg istrant . Oct. 21-22 . Hilton Motor InnLo Tarry­
town NV. Inf o from Dave Popkin, WA2 C(,.;F, 303
T enafley Rd•• E nglewood, NJ 0 76 31. Worth walt ln
fo ri

COLLEGE RADIO CLUB needs donation of back
issues o f CQ for club library. Your donation wlll be
appreciated. Surface postage refunded. Larry Price,
W4DQD.. Box 2067, Georgia southern, Statesboro.
GA 304:J 8.

SELL, 14 A VQ/L CS OQ S2 5 ,HG-1 70A.S 200,Va'·
la n t I. $ 1 40 ; John son TR switC!:'! $ 15 ; Knight vtvm,
SIS. K ITVV, 80 Main St' l Malden , MA 0 2 14 8 .
FOR SALE : New 4·0-3 2 tubes, $8.00 postpa id.
W2RXW, 405 Sayles St.! Oneida, NY 134 21 .
MASTS: 9-1 /2 ' X 3" c.c. aluminum alloy, extreme­
ly stro ng & rigid; 20 Ibs each $8.75 ea. Kle insch·
mid t t eletypewriter (KSR) vy gd eeoc $4 9. Air·
c raft emergency horn. 28 V0 5.5 A (load I» $ 35 .
Model 14 re pe rf , vy gud cond $15. Unused: 4 C X·
250 K $38 ; 4CX300A $ 26 ; 4X150A $17. K3MNJ
8!6 1la ngdon St.• Phila .! PA 191 52. 21 5 /7 25 -23 73
EXCESS US E D EQU IPMENT to r sale. S ignal gener·
a tors, count ers. vO ltmeter~ comm u n icatio ns rece iv­
ers. Write for list: PIE Zu TECHNOLOGV, Inc.,
P.O. Bo x 7877 , O rlando, FL 323 0 4 .

MARINE E LECTRONICS of HA L ES IT E: Sales &
Service _ Pearce Simpson, Konel, Sonar, CItizens
Band. 76 New Vork Ave.• Halesite, L.I., New Vork
11743. (516) 427 -71 99 .
HALLICRAFTERS SX-24 general coverage receiver
mod ified w/product detector - $50 including mat­
c h ing speake r. W2AEF1 CQ Magaz ine. 14 Vander­
ve nter Ave., Port Wash lOgton, NY 11050.
Join QRP ARC Int. : Send sase for inf o . Cor respon.
dingSecy, Ea rl R. La w le r, W5 JLV, Rt . 2 , Box 2 4 K,
Bu rnet, TX 78 6 11 .

R UBBER ADDRESS STAMPS - $ 2.00. S ignature
$ 3 .50. F ree cata log. JackSOn's, Box 44 3 F. Frankl in
Pa rk, IL 60 1 3 1.
WANTED: SB·34 or 58-3 3 reaso na b le. W3JAK,
25 I 8 E ber ly , Hatboro, PA.

QSL'S - Second to None. Same Da y Service.
Samples - 25 cents. RAV, K7HLR, Box 331, Clear­
field, Utah 84015.

WORKED SOUTH AMERICA CERTIFICATE :
Work all 13 countries. Send $ 1 and confi rmation
list to HCl TH; 4050 Drummond, Houston, Texas
770 25 .

AUDIO FILTERS: Knoc k down that baCkground
no ise. KOJO SSB, AM. and CW filter s do .the jo b.
Wr ite fo r free brochure and see how se r io u s D~
boys hear them. KOJO, Box 777 4 , 74 1 E. Highla"d
Ave., phoenrx, Arizona 8 5 0 11.

Letce IIIC camera w/S u m mit a r f· l.2 W.A., Elmar
f-l .4 Tele. 9 0 m m , Summaron F- I .35 lenses. wid e /a
view/F, light meterl.Le ica f la sh , filte rs, ti m e r, tr iped,
car ry ing/c. manual m isc. acces. $ 32 5 cashiers check
W4 ER Z

1
Lesly W. Willi a ms. 2866 N.W. 34 T r., Ft.

Le ucerdate, F L 3 331 1 .
Q u ick Sal e - Coll in s stat ion 75 5-3 B, 32 5-3.51 6 F -2 ,
312 B-4 Wa rr ior , J o hnson Matchbox. Dra ke High
paten, D ra ke Low pass fil t er, all cab les. micro p ho ne ,
etc. Ideal sta tion fo r su m mer or wint dt home. A ll
mi nt condition. Make reasonable offer. B ill Bar ry.
K9U5E, 2 20 5 Reddi ng Rd., Muncie, Ind. 47304.
F .C.C. Practice E xa m s .•. Up-to-date quest io ns &
answers designed t o pre pa re you for any F.C.C.
Rad io Tele phone license e le me nt. 3 rd, $ 7; 2 nd , $ 12;
1 st, s16; Bro ad cast $5 ; Complete Package $ 2 5 .
Resea rch Co ., 320 6 Bailey St. , Sarasota. FL 3 35 80 .
VHF TRANSCEIVERS, a m plifiers, spa res. test &
bench equipment, complete scnemat tc f ile s fro m
Ma rine & Mobile sho p. Li st fro m Bo x 429, Cape
May, N.J . 0 8 204 .
TO SETTLE ESTATE of W6 NIT - SB II 0 A w/H P­
2 3 A $2 50 ; HQ·170C SI 20; HOIO monitor scope­
$40; Sase for var ious other eq ui p & instruments.
Contact A.A. Trumble, 1311 So . Glendale Ave.,
Glendale, CA 9 12 0 5 . i21 3} 2 42-C 7 18.
TECH MANUALS for Govt. sur p lus, only $6 .50 ea.
R.3 8 8 /URR, R.390 /URR

6
R·390A/URR. R·200 /

URR R·2 7 4 /FRR.SP-60 JX·17. Hundreds more.
W3 I HOI 490 S Roan ne Dr., Wa sh ingto n, DC 2 0021.
HEATH KIT HW·I OI E xcell ent co nd itio n. $25 0
ta kes it. WA7 J QS, 102 W. Sussex Ave., Missou la,
Montana 59301.
FOR SALE: BC-6 4 0 VHF t ra nsm itt e rs $50. GC-46­
A l power su p ply fu ll of d iodes. reactors, t ra ns­
formers, & capacitors. various AC out puts, w eighes
Sibs. $9.95. Sc he mat ic available. D.C. amplifi e r,
new condition 19" pane l mounted $1 0.95. Gle n n,
Bo x 188 . R R 2. Mia mi , OK 74354.

Advertising Rates: Non-commercial ads are 10
cents per word Including abbrev iat ions and ad·
dresses. Commercial and organizat ion ads are
35 cents per word. Minimum charge S1.00. No
ad (no n-su bsc riber) w ill be pr inted unless accom­
panied by full remittance. Free to CO subscr ibers
(maximum 3 lines per month l. Recent CO ma il­
ing label must accompany ad.
Closing Date: The 10th day in the third month
preceding date o f publicat ion. Because the adver­
tisers and equ ipment contained in Ham Shop
have not been invest igated. the Publishers of CO
cannot vouch for the merchandise listed therein.
Direct all correspondence and ad copy to : CO
Ham Shop, 14 Vanderventer Ave., Port Wash­
ingto n, New York 11 050.

FOR SALE: Hall icrafters HT-37 . m int condttton.
$200. Hai licrafters s x-t t t - SI45 . Mar ine Elect­
ron iCS, 76 New Vor k Ave., Ha lesite. LI., N.V.
1 174 3 . (516) 42 7-7 19 9 .

D ra ke 2NT.I 2 8 rcvr wl2 AQ multi lIer $300. WA­
6 FAQ 13b B idwe ll Wa Va lleo CA 94590.
Wan ted: Pr in t o n Mod el 488 Radio Cit y Prod. Vom

\
Insp.) . Will return by mail. Weesner, WA9 WU K,
19 W. 7th St ., Mishawaka, IN 4654'"

Wanted : Two Heath two'ers o r slx 'en wymo n ue su-

rplies. Sta te firm pr ice, co nd x. Yo u shi p. WN 2 BSB,
36 Ban k St. , NY, NY 10 0 1 4 .

,,
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L o o k for K 8 ZAS o n Fie ld Day, t h e N ew D elta Cty
A .R . Society Club Sta . from Escanaba, MI. C U o n
t he air.

D A V CO DR·30 receiver - $22 5 .00 . W2AEF, CQ
MagaZine

b
1 4 vencerven ter A ve., Po rt washi ngton ,

N Y 1 10 5 •

COUNTY H UNTERS - Mobilers Q S L Bureau b y
CHC' s US·CH A pro gram. Wri t e lARS, Inc., B o x
385 Bo nita, CA 9 2002 or M gr. W6 C CM.

Standard and Sonar Amateur and Marine gear at
discount. Full lines avai lable. Sta te Model. Arena
~ort, 11 6 9 N. Military Hwy.• N orfOlk. Va2 3 50 2 .
MAGAZINES FOR SALE: CQ/7 3 /QST / HAM RA D ·
10 issues at 10 cents each ( plu s sh ip pin g) from
L ockheed Ham C lUb, 28 14 E mpire, Burbank, CA
91504 . Send l ist and check . Avai la b le issu es and
an y ref und due w i ll be sen t prom pt ly.

ATTENTION N YC HAMS: Put yo ur k now-new of
com m u nicatio ns t o work t o help prevent an d stop
crime in your neighborhood. JOIN THE N YC AU X ­
I LI ARY POLICE. F or i n f o w ri t e : W B 2 FJO, A .
Schu r, P.O . B ox 2 38 , Ryder Stat. , Br oo kl y n, N. Y.
11 2 34 .
Sell or trade : Sur p l us APR-SA, 1000 -600 0mc r ecv,
110 vee sue condx $75 or 6 /2 m gear, what h ave U?
A x so m, 661 NW 75 t h Ter ., Pla ntat io n, F L33313.
Heath SB301 / 401 w /cw fi lter, T urne r 454 C m i ke,
4 BT V ver tica l, excel co ndx $5 25 o r b est . W B9 B X V,
51)6 s. Carpenter, Ch ica go, IL 6060 9 .

CHESS ANYONE? By mail , o r r adio. Inter ested ?
Sase to J.D. A nd rew s, 2 4 Cottage St. , M el rose, M A
0 21 76 .

I M P RO V E RECEIVER sen sit iv ity and selectivi t y
w i t h so lid st at e F- I OO Preserector . F r ee brochure.
Waban LabS., B o x 17 , So . Sudbu ry. M A 0 I 77 6 .
7t h ANN UA L BURBANK HAMFEST - W ill be
held 10 AM-B PM, Saturday, M ay 2 0 at L o ckheed
Ham ClUb (W6 LS), 2 81 4 Empire, Burban k, CA
9150 4 . Th is is the o n ly L.A.-area Annua l Ham
Sho w and i t imp~,o,,;;v~.~s~.~.~c~n~y~.=.~,~!;;;;;:;;;:-;:;;:;;;:;;;;:;;
M I C RO PH O N ES· Shure 404C mob ile controlled
m agnetic , Sl2 .50; 201 m obi le cera m ic - $8 .00 ;
2 45 S uniplex unid irect ional - $1 5 .00 ; 44 8A noise
ca ncelling - $ 34.00 ; 440$L w ith sta nd - $ 20.00;
Electro-Voice 6 74 va r iable-D Hi-Z dynamic car d iOd ,
$45 .00 ; 6 30 H i-Z d y namic - $ 25.0 0; 6 19 Hi·Z and
one Lo-Z dyn am ic - $ 20.0 0 each; 60 0 E mobile
dynam ic - $ 16 .00. W2AEF. CQ Magazine, 14 Van­
cerventer A ve., Port w ashingt o n , N Y 11 050 .

K WM2 , if you have always w an ted one, bu t cost
!!£E.ped you, write only t o WOBNF. 600 L wan ted .
Munst o n"Nassau" mar i ne r adio telephone wi t h 5 ­
m ar i ne channe ls i nst alled , ma nual rnc tuc ec . $60 .
W est ern E l ectri c ousn-tc-teuc terepnc ne-tvoe na nc­
set s, b rand new, o ri gin al price was $ 35 each, wi ll
sell $ 15 each . Marine Electro nics, 7 6 N ew York A v.,
Halesite, L . t •• New York 117 43 . (516) 4 27 -7 19 9 .
THE NOVICE Magaz ine· a new publ i cati o n for no­
v ice s. O X, net s, const ruct ion pro j ., an d m ore. $ 3 / yr
(10 issu es). 40 cen ts/copy. 12 40·2 1 st St . , Hermosa
Beech , CA 9 025 4 .

W A RREN ARA's Famous Hamfest, now family
style, Aug. 20 , Y ankee La ke, Ohio. Gigantic flea
market, sw imming, picnick ing, playground, all free.
Camping ava ilable. D etails : QSL W 8 V T D .
SELL: Per fect eq u i p m ent . All like new. Henry 2· K2
$ 495. TR·4 $ 450. AC-4 $6 0. R V-4 $ 60 . W-4 $ 25 .
Water s 300 1 patch $ 2 5. "rerrex 2 0 M 32 6 B2 0 on the
gr ound and per fect. H am-M ro t at o r $ 8 5 . WAS LSO,
1112 Cro w n St., Kalamazoo. Mich. 4900 7. 6 16 /
3 44 - 2 2 32 w eekd ays eves.

Wa nted : RCA WV9 8A Sen io r v ottonmvst SAMS
A uto Radio Manua ls. Ma nua ls & Service Books. Any
help gratefUlly apprecia ted . P.L. Williams, 106 S.
Jefferson St. , Lewisburg, West Virginia .

WESTON Mod el 489 meter 0 -8 and 0 ·2 0 0 v.c.c . ­
$10 . W2 AE F , CQ Magazine, 1 4 V an d erven ter Ave.,
Port WaShington. N Y 1 10 SO.

RF COA XIAL SWITCHES · DC-I GH Z, 2 kW·SOOW,
Elect r icall y o per at ed , f ree literature . Li nk, 1000
Monro e 'rbk., Monro e, CT 06 46 8 .

NC·300 w / ca librator 2 &6 m con vert e rs , 20 A w /con·
verted vto all in good condx w /manuats. Best offer .
WIGEH (203 ) 23 6 - 4 9 6 0 .

Want : Drake T4 X . Sell x r m rs 3600-0-3600 e I amp
$ 25. 1.7 amp $ 4 0 w / 12012 4 0 pri . Paul Bittner,
8 14 4th St. se., V ir g in ia, MN 55792 .

KNIGHT R l00A rece iver w / S-met er crystal ca t­
ibrato r and product detector as per ca. July 19 69 ­
$6 5. W 2AEF, CQ Magazine. 1 4 V an d ervent er Ave.,
Port WaSh ington, NY 11 050.

5 810l J HP23 & SB600 professiona l ly wired , $ 31 0 .
HA6, e m transverter w / ps $ 75. Al l in gud condx.
WAOJKT, 25 0 4 Pennsylvania Av So •• St . L o u is Pk.,
MN 55 42 6 .

Wanted : I n expensive QTH near F t. Meade, M D.
Small hou se/ro om for an tennas. W BO BAA, Joe
Braun, 126 3 L y le PI. N W, Atlanta, GA 30318 .
Wanted : 5w ss C8 t r anscejver , nee d n o t work.
F. L ingel, 6 W ir t h more L n., L y n n field, M A01940
BC·77 9 su p er pro w /ac su p p ly. Works ok 560 . F o b
W.R. Hempkins, 100 M ai n, D en i son, T X 750 20 .
Electrovo ice 6 6 4 w / E V 419 desk stand $3 5 . HA-J
to-kever w /vibroplex key. 535 . Both very c lean.
Hoffer, WI DL, 2 4 Cherry Rd., Fra m ingham, MA
Sell Drake ML·2 transcvr & t o ne burst encoder $25 0
o r best offer. 217/328 -1468 , Clark, 11 5 Dew ey,
Urbana, IL 61 80 1.

Heath twoer, keyer, vtvm, etc. Davco DR-30 . Sase.
Jurow, Box 183, Olymp ia Fie lds, I L6046 1.
Wanted: Used recv m o r e select ive than Hallicrafter s
SX-140, under SI 50 . Pick up 75 mi o f K.C., KS.
WNOBUU, (9)3) 42 2 -5 73 5.
RTTY perforator tape 11 0 6 w ide, 10 rolls per box
$5 . and $6 per box east & w est of M iss. po stpa id.
B ill ' s, B o x 58 6 4 , A shev ille, NC 28803.

Heath 5B-610 $80 fi rm or t rad e for Swan 55B an t .
M ust be in gud condx. Sacnnott, 306 Linco ln No.
19, COlumbus, M5 397 0 1.

Pr o f essio na l repa ir o f y o ur r ec o r t ransmitter eqpt,
or y'our unused triband ssb t ra n sceive r or F M eqpt.
Mall y our o ffe r fC? r shi pp ing i nstructions. K4 VFA.
Lowry. 9 15 M adison St., ManChester, TN 37355.
BC-2 2 1 f req mtr t o 20 mc w / m oc u tatton , calib b k .,
need pwr su p p ly . $6 5 PP. WA2FFZ,33S B lvd ., Pit­
man, NJ 0 80 11 .

Sell o r trade: D ra k e 2 B . 2 A C calibrator, E ico 460w
scop ':! Fuj ica compact detu x 35 ca m era. G o sman,
143 n c xtc n Rd., Pla in v iew. N Y 11 803 .

Heathkit 2m am L unchbox x cerver $1 8 . Swap or
se ll sp are Bearcat scanner x t al s $ I ea. Reid, V A
Hospital, W ood, W I 53193 .

Sell: x v t r , xcvr, xmtr , antenna, m ikes. etc. Send
sase f or com p lete li st . K 5 Z U V / 4 , P.O. B o x 75 02 ,
M iami, FL 331 55.

Ham gear, part s, tubes, mags. o ld rad ios t o sell or
trade. Need sco pe. T V service gear, ssb ecpt o r w hat
have U . Adams, 14 0 2 W 13 t h St., Pan ama Cit y, FL
W orked 3 A OFN, HBOX JG o r WA4 W ME/LX ? Q SL
directl y t o vandergr i ft, MATCOM -DS O. APO, N Y
0 90 5 2 .

Sell: Swan 2 40 w / ac p s, ex cel concx. Galaxy DC ps
cable s, Webster bandspa nn er , all $2 75. Kosbab, W A ­
D LJF, Milnor, N o 5 80 6 0 .

Heath SB·300 rcvr, am /cw/ ssb filte r s. E x ce llent
concx. WA5GFE. Pick up H ouston, T X $1 90 .
(J13) 664 -46 39.

Complete N ov ice Stat ion : D X -6 0 , xtals, vtc. n ew
condx. Knight R- I 0 0 l. m tc, key, pho nes, j u n k b o x .
SIOO F ob WA6I Z Y, 2 :t 2 Chollo N o. 5, Pleasan t Hill
CA 9 4523 .

Wanted: S X 2 S, condx unimportant, but prefer i t
ch eap . Vern Wei ss, WA9 V L K , 7 19 W . W at er St . ,
Kankakee, IL 6 0 90 1.

Scopes - Tektronix 5 45 w /dua l t ra ce p lug-in , gud
condx. Make offer. H eat h 10-18, mint 5 5 5 . W N 2­
B R Q , 12 Top O'Hill Rd., Wappingers Fall s, N Y.
Wanted: service literature o n S X-2 5 general cover­
age recv. Kerry Field S, 14 '1 8 South Bak er , Santa
Ana, CA 921 07.

WANT CLEAN COLLINS 5 IJ-4 ; also D rak e C-4.
w / rnan u ats & o rig i na l sh i pping containers. No j u nk!
F ir st letter g ive each serial number, condition. p r ice
also p r ice for both, if have both. Watson, 700 West
Wi llow St. ! Long Beach , CA 9 08 0 6 .
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HW.3 2 w/ ca ll b ra to r, M·I07 0 f lxed/ mb l pwr sup S80
Col l ins 45 5 k hz mecn f lit $ 12 . Heath Marauder
HX·IO $l60 .Short,1240 E.G St., S he ldon, laS1 201.
Model 15 page prin ter w / WA I JA V de-moe, RCA

re nee band recv. M ini- patch . Poly-comm 6 -2 ,12'11'
10'11' transcvr. Blau punkt car radio am/ t m /ma r tne.

Sase w / f inal offer . W a6 HEZ, Bo x 1422 , Romoland
CA 9 23 80. I

Ca pt. Crunch w h istl e s, 2600 cps @ $5 .50 . 5 ·lIne
t o uch-to ne ph o ne $ 29 plus $4 Shippi ng. Card d ialer
w/cards$6 8 plus $ 4. Garton, 1301 W. Estes, Chicago
Wanted : 5 72 BJ.l00 th, 8 1 3 , 2 50 t h , 0·104 m ike.
K8 LJQ, 3 51 Mowe r Rd. , Pinckney, M I 4 8169.
Grounded gr id amplif ier. 30 4 .T ~J.vacuum var iables
B&W Model 8 5 2 Inductor $125 . w 4 NJW.
Ameco RS recv .5 4 to 54 m hz o ver 5 bands includ
PCL ·P nuvtstor prea mp. All $ 40 . W3 D JD , 20 5 El·
li nger A ve. , Ft . Wash ington, PA 190 34.

Se ll : m in t Eic0 75 3, la te model, ss vtc w /75 1 ac sup
$135. Plate transformer, 2 400v at I amp $1 5 . Nast­
off. 32 0 W. 56 t h Pl. , Gary, IN 464 0 8 .

2 m f m !. submin iature handi·hl kie tubes 2 E31 1. 2 E 35
567 2, ~ 67 8 , CKSI 2A X, CK60 29, mo re Sl -) 2 ea.,
unused, boxed . Motoro la sta t ion m o ni t o r w / m an uat
$1 2 5 less channel x t e ts. RTTY Mod el 15 page c r jnt ­
er... good co ndx $ 75 . Sase for list. Wil lia m s, WA9·
B £ Y /O, L ·74 La ke L otaw ana , L ees Summit, MO
6 40 63. (9 13) 23 6-8555 w eekday s.
BT I-LK2000 ru ns on 11 7 o r 22 0, excel snac e .
$400 cash. Fob John Savonls, W I DBS, 410 Blake
Rd. , New Britain , CT 06 0 53 .
Wanted: buy o r borrow manual o r schemat ic fo r
Northern Rad io t ype 15 2, M od el one

l
rtty co nvert ­

er. Need N o . 12 5 plug In u n its. AI F ltcrat t , WA S·
GCG, 9 4 Elm Ct ., Chagrin Fall s, OH 440 2 2 .
Wa nt ed : BC·9 46 ( R·24 ) , Cont inental sock et f o r plug
34 -20 P

6
' A RC·2 1 I F st r ip; all replies answ ered. J.M.

Gu nn. ss lpee, N.H. 0 3864.
Swan 350, 117XC, 14 X, V XI vox; TR·44 rota tor;
H vy duty 2kw pr of 4-40 0A's w /7 .2kvdC as, vacuo
um vari ab le plate cap, vartac . In 4· 1 /2 f oo t cabi net.
Pref er local. Vi nce, WA2 RSX (21 2) 892-0 339 eves.
Wanted: Heath IP·2 8 de supply ; HS·24 mob spkr ;
PM·2 pwr mtr . Also 3·5 pos. coax sw and Hustler
2 0 m ne, COddington.! W B6 AWC, 7825 Scotts vat­
ley Rd. , L ak epo rt , CPo 95 453.
Sell: Waters keyer $ 35. Want: f act ory li near , bug,
d lpmtr, ki lowatt co n sole, mbl r igJ,. m lkeltdUmmy,
coax sw itch, parts. D u nsworth, l,;hu la Iste , CA
42 7-9 83 5 .
Panat v so r 58·3 M o del T·200. I.F.5 00 k hz $50 .
Want b ooks, mags, battery rad ios o r com po nent s.
before l 9 2 5 . Spence, 10 5 . 771 Clarendon H ills Rd,
~pt. 20I, H insda le, L 60 5 21.
Motorola P·3 3 8A M 2 m t m , 5w handl·ta lkle w / n l·
cad supply $ 100. M ore. C RD A ssoc., Box 29 1,
Western Spr ingst IL 6 0558 .
Sell: M illen scope 9 0932 $7 0. Heath k ey er $ 25.
Bo t h mint. F. M arti n, 2 0 2 Kenny St ., Fa yettev ille,
NV 130 66.
HT·9 transmitter $4 5, good w orking o rd er. Also,
V FO fo r sale $39 .50 m bra nd ne w cc ndx, 80 thru
10 rntrs. WB2 YBR, Box 25 5 , H yde Par k, N Y .
Wanted : linea r am p, pref er SB-2 LAJ.. Sa l L A or ec­
u tvatent , V E3 B B N , P. Posn ikoff, RKl, Po rt H ope,
Ont .• Canada.
Wanted : E .H. Scott Ph ilha r mon ic cat alo gs. Rad io
Magaz ines pr io r to 194 0. Measurem en t s Mode l 65 a
o r M odel 80. R. M cN eil l, B x 472, York t on, Sask.,
Canada.
Want ed : o ld battery rad ios, need not w ork• . G lve
pr ice and model number. Also w ant o ld toy molds
for ca sting lead f igures. M c K enz ie, 120 0 Euclid ,
I nd iano la, Io w a 50125.
F o r sale: T wo 4032 tubes $ 30 each. L es Myrick,
WI PKV,3 Beaconsf ield D r ., Natick l M A 017 6 0 .
F o r sale : Ra nger I $50 . Fran k Rura, WA2 K WB,
26 V alley View Rd., T renton, NJ (60 9) 585 ·4 188 .
Sell or t rade: I to 2 Ghz T wT amct lt ter , 15 w output,
Inc ludes FXR freQ mtr l B ird Thrul lne w att m t r, etc.
D o n, K6 Y F Z (2 I 3 )C'3::,4:c.;;-il~~37;;0~.;-....,,...,.=c:-==-=
T ubes: 12AT7· 52 cents;6CB6 ·4 8 cent s; 2 D 21 W
75 cents; 6 AQ5 • 45 cents

l
· 6 AL5 - 18 cents. Carbon

Res istors: l /2 w. 2 cents; w · 3 cent s: a w . 4 cent s.
Ken Maas. W9AZA. B u r l i ngt o n. W I 5 3 10 5 .
Pier so n KE-9 3 A recv w lac ps, sp kr &. de supply .
Mint $75 . Char les King, KI ETU, 36 Linsley A ve.,
Meriden, CT 064 50 .
515·1 w ant ed : No need f o r oper co ndx ! M ec n.
co m pl . pret . You Ship t o stateside QTH • no expo rt.
Send cescr . to OH2 ZAC, Skonertleden 5 ·7 , 00 8 50
H fo rs, FINLAND. .
Amateurs &. ki t builders: complete am at eur eqpt se r­
v Ice by licensed tech. K its w ired & test f or 10% of
cost. Call or wr ite W B5 A E R, J.G. ccsnc w, 12 1 10
East 2 4 t h Pl ., Tulsa, OK 7 4 12 9 . (9 1 8) 43 7·35 63.
Hammarrune HQ·21 5 , extra x tal s & f ilter. M ak e
o ffer. M in t condx. Buda, 25 Meach am - St. , aer­
revtne, NJ 07 109 .
Wanted: Cl iff· D wel ler 80 ·40 m rotatab Ie d ipo le. s ta ­
te ccndx &. pr ice. W3 ESR , F ran k Hoge, 50 4 S. p tne­
hurst A ve•• Salisbury, MD 218 01.
Model 2 8 t yp ing reperf L PF w /3 speed ceaes s o -rs .
10 0 , sync motor cab inet, m int $ 140 . Wa nt 3 speed
gear sh ift f o r Mod el 28 ASR John so n Matchbox .
Kee ler I W2 NQW. 66 Franklin. ~ort Jervis, N Y I 2 7 7 1
H eath 58·30 I w lcw f ilter fo r sale. Pr o-wtrec in ex­
cellent co ndx $2 10 . Ext ra Heath L MO $35 . Ma lt,
WAIHUH, 10 Woo d r id ge. Wellesley. MA 02 18 1.
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Trade 5" David & White engineers transit, li ke new
for transceiver. Patterson, 666 E. Ocean Blvd.,
Long Beach, CA 908 02 .
W ill buy your unusable ham gear if f its my exper t­
menta l needs. State y our offer , condit io n Erick son,
1 3 Robert cu., So. Amboy, NJ 08879 .
Wanted: old battery radios of ear ly 19 20s. A lso
want lead cast ing molds and dam aged iron toys for
r epa ir parts. McKenz ie, 1200 W . EUClid. Ind ianola,
Iowa 501 25 .
Gonset Com III 6 m I 10 ac, 12de. Heath Seneca tra­
ns. 6 &2 IGOw. Hait i SR· 34 ac, 1 10 &12 '0' 6 &2 trans­
ceiver $13 5 each. Tate, 8218 Jeff r ies Ave., Cteveta­
nd,OHUIO S.
Ham-m w/consc te, 10' tower, 2 m Hy-gain beam SS O
HO-II q -mu tt , new S1 O. Heath Acvtvm, un used $15
Heath t unnel dipper $20. Waters com preamp, mint
S 15. Berger I K2 H NB, 5 7 Meeting Ln" H ic k sville, NY
Gonset G·76 6-band xcvr w / ps a nd m anual . Ca sh &
ca rry $85. K6A RE, Randall, 1263 La kehurst Rd .,
L ivermore, CA 9455 0. (4 1 5) 443 ·4482 .
D X-60B, x ta t osci lla tor & 4 xta ts $10 . SX-99 $55.
Ken N iel son, P.O. Box 8 I , Logan, UT 843 21.
Wanted : 3 e lement trl-band beam. Send Inter to
John B re we r, Box 72 4 , Jackson ville, AR 72 01 6 .
Sell : HQ-ll 0 C & spkr, Ranger II w /rnanuats and m i.
ke. R. Oras, W9ZEW, 3636 S. 5 9th Ave., Cicero, IL
Wanted: inexpensive o r repairable rece iver to be
used by a new ham. T om Dornback, K9MKX 25 15
Coll!ge Rd., Downer Grove, IL 60 5 15. '
Comaire adjustable 6 m filter, no need for my sid e
band equ ipment. S20 fob K3 YMN, 2 18 5 Sampson
PittSburg, PA 15 2 3 5 . '
MotorOla W43GGV, 3 t req, 30w mobile 2 m F M
P Lid. transmitter. Cu st om cast iro n co ntrOl head:
9 4-94 ,76 -3 4 , 73·19 . Ameco preamp on revr SI 35.
K2 AB Z, 42 Bulaire Rd., East ROCkaway, Ny 115 18
Ham Transformers rewound. Jess Price, W4CLJ,
507 Raehn sr., O rlando, FL 32 805.

4-1000 grounded gr id art -band or sing le ba nd amp­
lif ie rs , fU lly metered , sh ie lded. W4G D 30 87 Carnes
Memph is, T N 38111. '
G o n set IV w /vfo $ 200 . C legg 22 'e r SI SO. TX6 2 wI
vfo $ ISO . Waters coax keyer $5 O. D ra ke L4 B to
MN2000 $700 . S pr 4 , NB & cal ibrator $500. K2A­
BQ, 3 46 9 Major Dr. , Wantagh , NY 11 793 .
J ohnson V ik ing Matchbox 25 0 -23·3 wlmanual wi ll
shi p prepa id $ 70. WAINFK, 6 8 Haw ks Hill' Rd.,
New Canaan, CT 0684 0 .

Ra ilfan Ha m s: Swap slid es of PC, NW, N&s s etc. ,
fo r tho se o f y our area . T .N. Colbert WAS MLU
100 8 Englewood, Parma, OH 44 134.' ,
HW·16 , I yr old, exc cond w125 xtal s for 8 0 ·4 0 . 15
built by NASA sold e r ing expert $99. Bill WOOd'
WA6FXS, 3 109 4 Hemlock, Barstow, CA 923 1 1:
5 I J4, 3 fi lt e rs vernie r ca bi ne t , spkr $4 25 . W6 RQ Z,
133 0 Curtis sr ., Ber ke ley, CA 9 4 70 2 . (41 5) 526 .
73 45 .
Sell o r trade: " 73"1 96 3 to Dec 71. CQ Dec 6 2 t o
Dec 7 1 complete since 64 . All excellent, no cups,
Best offer or trade on SB6 30 st a t io n control or 58­
640 vfo . WA2 WHN, 8 E'r iarCl iff, Merr ic k, NY 115 6 6

Wan ted: HA750, HA6 50, Touch tone tele phone.
K3RC F, P.O. Bo x 114 7 , Kyattsv ille , MO 20788.
Wanted : Coll ins 4A transmitter any ccncx. Lost
m ine in move. \V3 H K, G.S. VanDYke, Jr., (215)
NE 7-8329 o r w rit e .
Swap or sell: Unused DX60 B bu ilt by e lectronic
technic ian . WA8CKB, 10 75 S Thornv iew Sharon.
ville, OH 452 4 1. '
Wanted t o buy: Heath SB-64 0 remote VFO for
S B· I 0 1 transce iver. From dealer or indiv idual.
ROberts, W7 DR R, 9251 N. 37 t h Ave. Pho e n ix, AZ.
Heath T woer wIl l 0 & 12 volt su p pl ie s. Many moe­
It tcattons, needs some work $ 35 post paid. W7BIF,
10 7 Wyoming St., Bo u ld e r City, NV 8900 5.
Wanted to bl! Y: Used recorded audio-visua l theor y
instr uct io n for genera l c lass license. WN 5 G AV,t Max
Friedman , 16 2 2 Herr in S t ., Cla r kSdal e, MS 3a614.
RTTY Mod 15 $ 85 , Ten-Tec PM2 S35, Paco 5·55
sco pe S50 , Seneca 6·2 $ 75. All Clea n , fob W7 IU A,
2539 cro z te r, K ingma n, AZ 86 40 1.
Wan t: tnt nt . ce nt. Co mm ns. (I CC) Pro ceedings
196 9·7 1 a t S 7 ea. pp. W3 AFM, Paul Roc kwe ll,
5 80 0 H illbur ne, Chevey Chase , MD 2 0 0 15.
0 10 4 w /std Si s . 'vtnroprex $1 5 . 51J $285. Dra ke
5 4 $200. 75A2A Sl60. Variac 4KVA $25. S RI 50
ec-ce mnt m t ant comrlete $300 . Ford, 56 Gi ldare,
East Northport , NY 1 731.
Sell la te model SX·11 7 mint $200. Also R38 8 S, pr­
od uct cet excellent $ 32 5. Need CV-89A. W4AI S,
300 Thornwood, TaylOrs, SC 2 96S7.
Wanted : WS FYO key le ve r for elect ronic keyer, co­
lor T V al ignment generator. K9WEH, 2 0 1 E. Marion
Prospect Heights, IL 600 70 .
Wanted : Old 25 0 w UV·204 wlcylinder type plate.
Welsh WT·501. Mercury Arc 3,OOOv. Rect. W9LGH
610 Monroe Av., River Forest, IL6030 5.
Sell: G al a xy GT-55 0 w/ACPS like new $400. Ham­
Cat resonators com ple te set. Never used, half price.
Woodward, KOYIO, Bo x 337 , Crane, MO 6563J .
Wanted : HW I6 good concx , w ill pay $ 75 pl u s UPS.
A lso wan t LF60 I , give tel . Number. Roy Stevens,
1630 W. H igh, Jackson , MI 49203 .
Wanted: J ohn son 275 w Matchbox wlo sw r in rea­
so na b ly good condx. Se nd Quo te t o S. Anto sh , WB­
5 BNM, 1524 N. O kla., S hawnee, OK 7 48 01.
Rad io and e lectron ic librar y fo r sa le. Se nd sta m p
for list & p rices. Brown, W8Y ET , 7 0 0 1 Banc roft s r,
T Oledo , O H 43617.
Wanted : T wo Eimac 3·500z triodes in good concx.
HeCkman, WIAA, 45 Andrew, HUll , MA 0 20 45 .
BC-J 42 rcvr 1.5 ·I S m nz w/manua l & ma t ching LS-J
spkr. A C pw r. $90. Silbert , White Sul phur S pr ings.
NY 127 87 .
We buy , sell and trade old radios. Send 10 cents fo r
a copy of Antique Rad io To pics. James Fred, RI ,
Cutler , IN 469 20.
Drake 2 nt w /1 2 xt a ls on SO $110 . Hall l SXIJO $ 90
both m in t w / ma nua ls. No Ship. WB2 JY P, 183 8 Lin­
coln Ave.• Holbrook, NY 11 74 I.
House cleaning· Motorola parts and eq u ipment.
Send sase W9CPF, 22 5 E Mad ison St ., V illa Park,
IL60181.
30 0 assorted receiving t u bes. New and boxed. Cash
or swap fo r KW tank parts or? WA6 HY B.
Johnson Ranger I, min t concx, manua l $80 . FOB
W2AG Q, C.K. Taber , Milton. N Y 12547.
KW M2 A, 5 16 F2 , 31 2 B4, in excellen t working con­
d it ion. All for $5 7 5 po st pa id . WB4 Q KB /S, Rt I, Bx
213 , Tro y . T X 76 5 79 .
Wa nted : E im ac 3 ·40 0 Z's. Mu st be n ew o r nea rly
new. Jim Fle mi n g, K9 F RZ, 752 8 W. Bryn Ma wr,
Ch icago, IL 6063 1.775·8 179.
S e ll: HW·32, HG· I OB, CDR·AR2 2. Ma nua ls. Make
o ff er. Seve r, 8 46 4 C leve land A v N. , Nort h Canton,
O H 44 7 20.
A pache TX· I and S BI 0 sse adaptor, excel concx wi
man ua ls. $50 each or $ 75 bot h . Fob W6 T TS, 1016
Masonic Ave.• Albany, CA 9 4 70 6 .
Lafayette HA·4 I 0 xcvr1. m int $ 85 . 10m, 2 e l Quad
ant, ne w, neve r u sed ), 1 5 . Peter Fe e ly , W2 BA O
15 Locust Hill, Yonkers, NY 107 0 I . .
2 m F M D u mo n t transce iver, 25 w 34 ·94, 94 ·94 $ 75
WB2Y RM. 15 01 Sage A v., Troy, NY 121 80. (5 18)
2 71-748 4.
Sell or trade, new 4-400 tubes. Twoer, Heath pro­
port ional 5 d iget ional RC gear, mint. W9 BPG.
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KWM I w /S16Fl $25 0 . H all i H A 2 $1 2 5 . H AG s i oc
HT 3 7 U SO. HT 4 1 $150 . SX IOO $1 2 5 . O ffe rs.
Jack Osborne , 5 6 36 DelMonte C t. , San ta Ro sa , CA.
Heath Apach e xmtr. M odel TX-l, very good co n d x
w ill shi p . $1 5. E. H . A y ers. 726 Sout h Lexington,
St. Pa Ul, MN 55 102 .
H X· I O U SO. P ul se ge n H . P. Mdl 2 12 A $70 . Va r.
tr eq ge nera t or, D o n ner Md l 315 0 $ 35. cia ca ll­
book W2 YCW.
2 M FM M o toro la W4 GGO unmOdified, factory 3
freq t ransrn il /r ece ive

i
15" case, no acc (may have

conteot h ead) $9 8. 728 Wi lk ie Way. Ft , Worth,
T X 161 3 3 .
Will exchange ap t . i n F la · i n c l u des golf . for p lac e
in mou ntains or seasho re for a month. Morr i s Cohen
G reen w ay Vi llage N o r th, B ldg. 1 . A pt. CIO B, Ro y al
Pa l m Bea c h, FL 3 34 0 6 .

• New l PtulHn modulator
PUts the Com,""n"
c:.tor tu.nsmIU... on
FM.

• No m odlfle.Uon 01
rew lr ln9 on yo u'
Commu nlc:. to , . Just
plu'll Into mike Jac;k
and e:t'y st.. socket.

• Com pact self-conta ined
mod ula tor fnN~,es

4 " . 3" • 1""" .

H W-22 mobi le ps, 40m resonator mast & mount.
O X-I OO & SX· )40 . Reasonab le. Zieg ler , 2 43 0 W .
Co ff i n , D en i so n . T X 15 02 0 .
220 v V ar iac wan ted. at least 3 K V A . I' ll d r ive 10 0
miles t o p iCk u p . WI BPW. 3 Elizabeth Dr ive,
Merr imaCk , NH 0 30 54.
Computer conso le, 3 wra paround r acks w /formica
desk top , power stri p s, stee l drawers, reftr access do­
o rs& all m oun t ed on w heels.S 2 50 . Plus o ther eq p t .
W61VH (2 13) 28 4- 4 408 .

Free book on CB Ign it io n s " V ar iable Inten sity Ig.
n it ions". Send sta m p. O r . Gaut hier , K61 CS, 9 4 18
Flo r en ce A ve., D o w ney, C A 9 02 40 .
Sell ear ly years Galax y scien ce f icti o n magazine.
F o r d etail s sen d 8 cents sase t o KV4f="V, Bo x 10 56,
Chr i st ian st ed , U SVI 008 20.

• Wor kS w ith Communkator I, II, Ill , IV and
GC- I 0S.

• FM at a te nth the cost o f a new ' 19.
• Frequency adjust t or netlln9 built In.
• Bu ilt -In tone burst ayailable. Keyed by

p ustt-to-lalk switCh.

• $ 34 .50 post paid U.S.A. Bu ilt -In t one bunt
$10.0 0 . S pecify Com munlc:. t or mode'
a n d ton. b un t ',eQuency. c.lltOlnla
re sidents add 5% SoIles la • • (HC- 6/U
c;, y sta l and 9 vett "anslsto' blUery nol
suppl ied.)

• send t or fr .. det.C,lptiye brochure.

WRITE, PHONE
OR SEE YOUR OEALER

E-Z WAY

TOWE RS
YOU can save really substan­
tial money on America 's finest
towers by order ing direct
from our factory. You 'll get
immediat e delivery d irect
fro m stoc k. 1DO-ft. guyed
towers.
See your local dealer or phone
us direct at area code 813 ,
971 ·1961.Sase for crystal and t ub e list. K 8 LJQ, 351 Mower

Rd ., Pi nCk n ey, Ml 4 816 9.

Wanted : H A 2 an d HA6 good condx. M . Solomon,
Thoma sv ille, AL 3618 4 .

Wanted: Swan t ransceiver in socc concx t ha t is
p r iced r igh t. Ralph D o r ough, 80 1 N . Cather i n e S t .,
T er r e ll, T X 7 51 60 .

G E -U H F tren smtr t er yr ecv mbl uni t model M E -4 2 N .
45 0 -4 1 0 mhz. Sell o r trade. Sase for d et a il s. E mer­
ald , 89 56 Sw allo w Av., F ountain Va l !., C A 9 2 70 8 .
Pr unused 4XI 50A's & tube cooling fa n SII. Car­
t o ned W eston 4-1 /2" SQ . 100-0 -100 mtcroa m p. p an­
e l m t rs only $4 . Sim pson boxed 75 -0 -15 Ua. G a lv­
anometer $4.50 add PP. Sa mkofsky, 4 803 B renda,
O r land o , F L 328 0 6 .

Linear build ers sen d sase for 10 pr iced l ist of hi pow­
er p art s and go odie s. W6 R W, 8600 Skyline Dr ive,
H Ollyw o od . CA 9 00 46.

, Sell : hdb k S. ca l lbooks from 2 3 , Q STs from 17, CQ
f rom 45 , 7 3 s f ro m 6 1, HR mags. Old radio sets &.
part s wa n ted. Ear ly wi re less catalogs. Rasm u ssen,
W6 Y PM, 164 Lowell, Red w ood ·Ci t y , CA94 06 2.
Wi ll pa y S I 5 fo r your go od H ew lett Pac kard 4 1 1 B
ther m ist o r m ount. Schwiek er , 112 4 Opel i ka Rd .,
A un r u n, A L 3683 0.
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Rf SPEECH PROCESSOR

·C.llfornl. Rnid,ntJ .dd 5% S.les T,x

OX ENGINEERING
2455 Chico Ave., So. EI Monte, CA 91733

213 442·7952
•

Put more
punch in your work.

With a Greenlee Chassis Punch you can punch
c lean, true holes in seconds. Round, square.
ke y or D. In 16-ga. metal , hard rubber, plastic
or epoxy, Availab le at radio. and electronics
pa rt s d e a l e r s . W r it e for cat al o g E· 730 .
Greenlee Too l Co , 1764 Columbia Ave.. Rock­
lord. III. 61 101.

GREENLEE TOOL CO

A Unit 01 f,-Cell -Q Corporation ::E' 9: ,

98 • CQ • Jun e, 1972

Communication recvs made before 195 0. A lso ear ly
battery radios made before 1927 wanted. Schwerbel
Rd 1 ! Box 215 ! Catskil l, NY 12414.
Counter·Er ie No. 7 40 needs repa ir S50. Link 30·50
me FM x ceiver w/ccnnct $25 . GE SOw/FM mobile
w/ co ntro l S50. elvis, 4434 Josie , LakewOOd, CA.
Wan t ed : Model 33 teletype. I have a Model 3 2ASR
p lu s m uch elect ronic equ ipment fo r trade. WB9 H·
WS, Bo x 291 , West er n Spr ings, I L 6055 8 .
F o r sale: A nt tque radio parts. Amplife r tc c p, Mur·
d o ck varlo m et er, Rheostat, Var iable & phone con­
d enser . Amplion horn spkr , Bald w in Phonograph
re producer & spkr d r iver . A ll new In or ig inal cartons
G eo. Bad ger, W6 RXW, 3 41 La Mesa D r. , M enlo Pk••
CA 94025.
QSL cards wan ted : O ld cards fro m WWII. Any n u m ­
ber any co u ntry. Cards will not be destroyed o r
mU\lIa t ed . K8 IKOt Box 2 2 2, Wo r t hingt o n, Oh 4 30 8 5
CE2 0A $20 . Par ts f or BC~ 1 0 . Turn head & counter
fl ttlnguCS·300 SI 0 . SB E· 33 mob r w r supS 2 3. Wa·
nt U SM·32 pw r xf mr. T rammell, 507 Wh ite Oak ,
Martinsville, VA 24112.

Hall icrafters HT·40 x mtr 7 5w, 80 thru s m, am &
cw w l x t als S35. K3 VMY, Roeder, 32 9 Wheatland.
Sh i l lington, PA 19607 .
F o r sa le: New HW·I OI $275 . HW·22 $ 90 . DX~O
S50. B Ob, WA5 B F N , 1003 Electra sr., Longv iew,
T X 75 601.
Sw an 410 C vfo $65 . Swan VX-2 vox $25. Both per.
f eet . You shi p. WA9 MXQI9 , 10 2 5 S. 22 nd St.•
Qu incy, I L 623 01.
Coll ins 75 A .4 ,3.1 &.5 f ilters , noise blanker. no mo.
d lf lcat lons $ 45 0 . Johnson 6 N2 w / u nceubret ed vto,
never used S1 0 0. Man-e, WOMGI, 2 09 5 Prosperity,
St. Paul. MN 55 109 •

Cleaning shaCk! sell ext ra electronic parts at give
aw ay p r ices. Wi: EZM, p.O. Bo x 32 3, Maple Shade,
NJ 0 80 52 .
T ra ff ic hand ling - t ra in ing net 37 2 6 k hz, 7 : 30 est .
tere , Alan Bloo m.l WA3 JSU/l , Bo x 3 47 Wes. Stn.,
M iddletown. CTOb 4 5 7.
Sell or swap: 2 Swan automatic band switching mo­
bile antennas, 75 ·10 mtrs. Reasonab le. Wm. HOlt,
30 7 Y o rk St., Canton, MA 0 20 21.

Wanted: Taylor tubes; round b ulb 46, 47 .210 ,250
etc. J. Lowenstein, W7 JI, 235 E. 15 s t., T empe,
A Z 85281
Clegg Thor six mtr transceiver, S175. Clegg 22 'er
2 mtr t ransceiver S150. Fo b M. E. At kins, W9 CFB,
R R 1, Br id gepo r t , I L 624 I 7 •
Wanted: Waters Q multip lier & CW m echanical fi lter
for Co ll in s 75 S1 recv. M .T. Steffy, W41VC, 10139
Apacne Rd., R ich m o nd, V A 23235.

WORLD OS L BUREAU
5200 It.nama AWL. Richmond, CA USA 941104

THE ONLV Q5L B U REAU to h,ndle,1I of
your QSL s to ,nywher• • next d o o r, the next
st, te thenextcountry. the whole world . Just
bu nelIe them u p{ p lea saartang. aIphabet iCot l ly )
andsendthem t o us w it h paymen t o f Sit u ch.



FANTASTIC BARGAIN

•

•

•
••

.-
•••

SAVE $40.00

onthe COBRA PF·l
Police/Fire Monitor

professional
NOW$79.95

This fabulous top-performing monitor rad io regular­
ly .ell. lor $119.95. But House 01 Power has
IICqu ired 8 f ine lot of PF·l s, brand new in factory­
Maled cartons with full manufacturer' s warranty .
and we' re passing the savings on to our customers.

You save 8 full $40 by ordering your PF·l . while
they last, at just $79.95. Why pay more when the
Cobra PF·l gives you top quality at this incredibly
low pr ice? Just look at these features :

Now you can hear about all t he exciting events in your tow n 8S they happen. Traff ic jams,
robberies. dan gerous criminals at large. Exact details of the latest fi re. Hazardous sto rm
warnings ... before it's too late.

It's amaz ingl The new Cobra PF · l monitors gover nment AM and FM VH F channels and lots
more. Does it better than any ot her rad io . All at a price you can affo rd.

Unl ike other monitors, you receive all frequencies on both high and low bands as easy as
tun ing a radio. And in add it io n to manual tuning, push button crystal control is available at 8

prese lected frequency of your choice on each band - 8 feat ure usually offered only in the most
expensive rad ios. Crystals ava ilable from a ll electronics d istributors.

So why sett le for less? Exclusive noise limi ti ng circu its reduce ignition interference and insure
quiet operat ion. And the ultimate in new solid state circu it design gives you top reach, select­
ivity and dependability .

Even the exter ior is modern .. . perfect for any decor or auto interio r.

NO DEALERS OR DISTRIBUTORS, PLEASE!

Order Today.

The supply is limited.

HOUSE OF POWER
P. O. Box 306, Merri ck, N. Y . 11566

A nd here's an added bargain.
A beautiful Cobra t elescoping
w h i p antenna that regularly
sells for $8.95 yours for j u st
S4.95 w it h your PF·} m o ni t o r .
Th is antenna is desig ned to
m o u n t d irec tl y on the PF· }
ant _nml te r m i nal.
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GENERAL-ELECTRIC
VOICE COMMANDER III

•

FULL SOLID STATE FM
TRANSMITTER- RECEIVER

132 to 174 MHz
S ize : 9.5" x 5.3" x 1.7'"

---
... lJ "

==1 1'

.- - - '
1 WATT OUTPUT

1/2 MICRO • VOLT SENSITIVITY

High performance, completely self-contained two-way

FM radio. Compact , lightweight, easily operated and

h and-earried. Housed in high·impact 2-section case.

All exte rnal hardware polished stainless st eel.

•
" I ,.

----ii,iiIl4';,--
T op section has transmitter and receiver modules,

buit t -In m ike and speaker, antenna, carrying handle,

all switches and controls. Bottom section has battery

power supply. Power connections to top sec tion made
by plug and jack connection.

Proper chargers available
separately.

Each S15 00
Incl udes rechargeable nickel
cadmium battery pac k and
charger.

Lots of 5 leu 10% - $133.20
Lots of 10 leu 15% - $125.80

$148 00
(Crystals and tun ing.

add 550.)

15,000 items in stock.... '
1972 catalo

•
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READER SERVICE
To obtain Ii teralurt from advertise rs, !limply
t hrc: k the bOl to the name of each advertiser
listed below whose product or service is of
Interest to jcu.

JUNE. 1972
o Amrad Supply
o And)' Electronics
o Arrow Elect ronics
o B & K Division. Dynascan Corporation
o Barr}' Electronics
o Bomar Crys tal Company
o Circuit Specia lists Co.
o Command Product ions
C Cush-Craft . Inc.
o OX Engineering
o Drake, R. L., Co.
o Dynamic Communications. Inc.
o E -Z Way P roducts. Inc-,
a E imac, Dlv. of Varian
o Fair Radio Sales
C Goodheart , R, E,
o Greenlee Tool Co.
o Gregory Elect ronics Corp.
o H & L Associates
o Ha ll icrafters Co.
o Hambuerger . Inc.
o Heath Com pany
o Henry Radio
o House of Power
q Hy-Gain Electronics Corp.
o J an Crysta ls
o J uge Electronics, Inc.
e KW Electronics
o Lee Electronics Labs (LE L)
o Liberty Electronics
o Millen , J ames, Mfg., Co., Inc.
o Mini-Products, Inc.
o Mosley Electronics
o New Tronics Corp.
n Palomar Engineers
C Pennwood Numechron Corp.
o Regency Electronics . Inc.
o Robot Resea rch. Inc.
o Schumacher. Alice
C Sentry ~Ilg. Co.
o Sona r Radio Corp.
c Signa-Crest
o Signal + One-Computer xreasurem ents
o Spectronlcs . Inc.
o Standard Communications Corp.
o Swan Electronics
o Tel rex Com munica tion Engineering
o Laboratories
o Unadilla
o Valparaiso Technica l Institute
c World QSL

co d ..
ICV '''If Aft.
PPn W· 'natoa. N.Y. U050
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Street Add ress .
Clty SI.tf ZIp .
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5'2.50
40.50
38.50

512.50
17.50
11.50

' 046-1<&8
220·225
' 35·'50

~l' FROM THE WORLD'S LEADING""£'4" MANUFACTURER OF VHf/UHf
,.. COMMUNICATION ANTENNAS

(AI fM RINGO 3.75 db GAIN , Th. mo.'
populor - hig h performance, half. wove FM
or-tenno. Gi".. peak ga in, and efficiency,
insfa n l anembly and installa tio n.

AR· 2 100 wa tll 135·17.5 MHz
AR-25 500 watt. 135-175 MHz
AR-6 100 watts .50·504 MHz

(F) fM TWIST 12.4 db GAIN: A Cu. h Craft
e xclu .ive - it'. two antenna, in one. Hori·
zo nta l e leme nll cut at 144.5 MHz , vertical
elemenll cut at 147 MHz, two feed line,.

A147_20T 1000 wetts 145 & 147 MHz $39.50

(8 ) 4 PO LE : A four di po le a rra y w ith mount·
Ing booms ond coax harn... 52 ohm f••d
up to 9 db gain.

AFM-40 1000 wath
AFM·24D 1000 watts
AFM-44D 1000 watts

Ie) FM MOBILE 3 db GAIN: Fiberg lon 41
wave prof.ulanal mobile antenna fo r roof
or trunk mount. Supe rio r strength , pow e r
ha ndli ng and performance.

AM-l"7 ' 046-17.5 MH I mobil e $26.95

(D) 11 ELEMENT YAGIS 13.2 db GAIN, Th.
standard o f co m pa rison in VHF communi.
cations, now cu t fo r 2 mete r FM and
ve rt ical po la rization .
A147-11 1000 wa tll 146· 148 MHz $17.95
A449-11 1000 watll 440·450 MHz 13.95

(D) POWER PACK 16 db GAIN : A 22 ele·
ment, high performa nce, ve rtically pola rized
FM array, co mplete with all hardwa re,
mounting boom, harne.. and 2 anten na, .

A147-22 1000 w a lt, 146·148 MHz $49.50

(E) 4 ELEMENT YAGI 9 db GAIN : A , pecial
. ide mount 4 e le me nt f M yogi ca n be fixed
or rotated -good g o in ond d irectivity .

A144.... 1000 won, 146. 148 MHz $ 9.95

C~ft
FM 2 METER ANTENNAS

June,1972 • CQ • 103



WHICH ANTENNA WINS THE CONTEST?
In open competition against thousands of commercial and home-brew antennas, WA1 JFG won the New England
championship with a Gotham beam, by a margin of 5.982 pcin ts! WB2JAM won the sectional award for the
Sweepstake contest in 1969 and 1970 with a Go tham a-element 15 meter beem! Hu ndreds of unsolicited testi­
monials from grateful hams are our proof that Gotham antennas give you the best design, and the best ma teria ls.
Forget our low pr ices . rely on the resu ltsof open . ccmcenrwe contests. Ask yourself; Why do Gotham an tennas win ?

4 ELI 0 20
7ELIO 34·
4 EL 6 20
SEL6 30·

QUADS worrec 42 countries in two weeks with
my Gotham Quad and only 75 walls . ..

W3 CUBICAL Q UAD AN­
TENNAS - these two clement
beams have a full wavelength
driven element and a reflector ;
the gain is equal to thai of a
three element beam and Jhe di­
rectivity appears to us to be- ex­
ceptional! All METAL (except
the insulators ) - absolutely no
bamboo, Complete with boom.
aluminum allo y sprea de rs ;
sturdy , un ive rsal -type beam
mount: uses s i n~te 52 ohm coax ial feed; no stubs
or matching devices needed; full instruction for the
simple one-man assembly and installation are in­
cluded ; this is a fool -proof beam that always works
with exceptional results. The cubical quad is the
antenna used by the DX champs, and it will do a
wonderful job for you!

10 /1 5/ 20 CU BICAL QUAD SPECIFICATIONS
Antenna Designation : 10 /1 5/20 Quad
Number {'If Elements: Two. A full wavelength
driven e1en ent and reflector for each band.
Freq. Covered: 14-14.4 Mc. 21·2 1.45 Mc. 2S-29.7
Mc.
Shipping Weight: 2S Ibs. Net Weight: 25 Ibs.
Dimensions: About 16' squa re.
Power Ra tin g: S KW.
Operation Mode : All
SW R: 1.05: I at reson ance
Gai n: 8.1 db. over isotropic
F IB Rat io : A minimum of 17 db. FIB
Boom: 10' lo ng x JlA" 0 .0.: 18 gauge steel; double
plated; gold color -
Beam Mount: Square alumi num alloy plate incor­
porating four steel If-bolt assemblies. Will easily
support 100 lbs. Universal polarization.

Radiating Elements: Steel wire. tempered and
plated, .064" diameter.

X Frameworks: Each framework consists o f two
12' sections o f I " OD alumi num 'hi-strength' ( Re­
vere) tubing. with telescoping J4 " tubing and short
section o f dowel. Plated hose clamps tighten down
o n telescoping sections.

Radiator Terminals: Cinch-Jones two-terminal
fitt ings" .

Feedline ( not furn ished ) ; 52 ohm coaxial cable
Now check these startli ng prices-c-note that they

are much town than"even the bamboo-type:

1(}'1 5-20 CUBICAL QUAD S37.00
1(}.15 CUBICAL QUAD 32.00
15· 20 CUBICAL QUAD 34.00
TWENTY METER CUBICAL QUAD 27.00
FIFTEEN METER CUBICAL QUAD 26.00
TEN MET ER CUBICA L QUAD 25 .00
t al l use single coax feedJ ine)

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139
• •

10 4 • CQ • June , 1972

BEAMSThe first morning I put up my 3 ele­
men' Gotham beam ( 20 It) I worked

Y04CT, ON5lW, SP9·
ADQ, and 4UIIT U
T HAT ANTENNA _ --.,
WORKS ! WN4DYN Com- -..__
pare the performance, val ­
ue, and price of the follow­
ing beams and you will see
tha t this offer is unprece­
dented in radio history!
Each beam is brand new; full size (36' of tubing
for each 20 meter element. for instance) : ab­
solutely complete including a boom and all hard­
ware; uses a single 52 or 72 ohm coaxial feed­
line ; the SWR is I : I; easily handles 5 KW; >il.
and I " alumnium alloy tubing is employed for
maximum strength and low wind loading; all
beams are adjustable to any frequency in the
band.

2EL20 S21
3EL20 27
4 EL 20 34 ·
2EL I5 17
3EL 15 21 12 El2 27·
4 EL 15 27· ' ZO' Boom
5EL I5 30·

All-BAND VERTICALS- . .
"AII band vertical!" asked o ne skeptic.

"Twenty meters is murder these days. Lees see
you make a contact on twenty meter phone with
low power!" So K4KX R switched to twenty.
using a V80 antenna and 35 watts AM . Here is
a small portion of the statio ns he worked :
VE3FAZ. T12FGS. W5KYJ. W IWOZ. W2­
ODH, WA3DJT. WB2FCB. W2YHH . VE3­
FOB, WA8CZE, KISYB, K2RDJ . KIMVV.
K8HGY. K3UTl. W8QJC. WA2lVE. YSI ·
MAM . WA8ATS. K2PGS. W2QJP, W4JWJ .
K 2PSK. WA8CGA. WB2KWY. W 2IWJ . VE3·
KT. Moral : It'sthe antenna that counts! '
FLA SH! Switched to IS c .w. and worked KlS ·
IKN. KlSOWN. HC llC. PY5ASN. FG 7XT.
X E21 , KP4AQl, SM5BGK, G2AOB. YV5­
Cl.K. OZ4H, and o ver a thousand other stations!
V40 vertical for 40. 20. 15. 10.

e meters S14.95
VSO vertical fo r SO, 75, 40, 20, 15,

10. 6 mete" $ t6.95
V I60 vertical fo r 160. 80. 75 , 40, 20.

15. 10. 6 meters S18.95

'-HOW TO ORDER: Send money order (bank.
store. or United States) in full. W e ship im­
mediately by best w ay, charges collect.

DEALERS WRITE '"

1 _
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Look into the FTdx 570

.-

For a little extra money, you can have
a CW filter included.

Those are th e highlights. Send us the
coupon, we'll send you the deta ils. Better
yet, ' send us $549.95 and we' ll send you
the FTdx 570, complete with a one-year
warranty. Why wai t to get into a Yaesu ?

,-
J 0 Please send detailed Information on eu Yaesu I
I products. I
I 0 Enclosed lind S I
I II Please send model(.) I
I Name I
I Address I
I City Stale Zip I
I All prices F.O.B . Signal Hill , Ca. C2 I
~ __~s~r C~~~~~~"'.:~::~C~~d~_J

You 're invited to take an inside look at
Yaesu 's new FTdx 570 transceiver.

What you 'll see inside is quality. Con­
struction features like a heavy-gauge,
compartmented steel chassis with integral
outer case, and instrument qual ity VFO
gearing. You 'll see a beautifully-arranged
ci rcuit layout, wi th each component identi ­
fi ed by part number. And you'll see only
the highest quality components - rated
well above thei r operating levels.

The FTdx 570 is one of the best built
rigs around. Anywhere. We buil t it like a
tank. But like a fine watch, too.

The FTdx 570 is also filled wi th perform­
ance features you won't f ind in any other
rig in its price range. A noise blanker.
Buil t-in power supply. Cal ibrators, WWV,
VOX and a cool ing fan. Not to mention 560
watts PEP SSB, 500 watts CW input power.
Plus a super-sensitive receiving section.
Even a built-in speaker.

SPECTRONICS WEST
Dept . C . 1491 E. 28th, Slgn.'U.U. C• . 90806 / 12 131 4 2 6 · 25 9 3

SPECTRONICS EAST
De pt . C. 8 0 _ 14 5 7 , S tow, Ohio 44244 / 12 1 61 9 2 3 ·4 5 6 7

- -•

6 .,
•
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Longer Life

for an Old Timer

•

Introduced in 1947, the EIMAC 4-400A quickly became the mainstay
for the majority of broadcast, shortwave and FM transmitters. Still
popular today, this power tetrode design is now available as the im­
proved long- life 4-400C.

Get an EIMAC 4-400C - the new generation tetrode specifically
designed for long-l ife, high-performance broadcast and FM service.
This premium quality tetrode is directly interchangeable with the 4-400A
in existing equipment and is recommended for new equ ipment design.

The EIMAC 4-400C features a low temperature filament structure
which retains its initial high level of electron emission for an extended
period of time, greatly reducing frequency of tube replacement. This
improved filament structure, plus strict processing and quality control,
combines with improved current division and low drive requirements
to provide a high-quality, long-life product.

Reduce down-time and replacement cost with the EIMAC 4-400C
when you re-tube. And use this improved tetrode in your new equip­
ment design . With a maximum plate dissipation of 400 watts, the
EIMAC 4-400C provides long-life and consistent performance as an
amplifier, osci llator or modulator. Another example of EIMAC's con­
tinuing prog ram of quality, reliability and service.

For further information, contact EIMAC, Division
of Varian, 301 Industrial Way, San Carlos, Calif.
94070. Or any of the more than 30 Varian/EIMAC
Elect ron Tube and Device Group Sales Offices division
throughout the world . varian
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