


T ell him you want performance, reliability a nd value for your money. T ell him you'll
accept nothing less. He may cringe. Or he may be one of these Collins distributors who
will smile a nd gladly show you the incompa rable S/Line and KWM-2.

j

NORTH CARO U NA
Asheville - fleck Radio & SllPPIy

Company. Inc.
Winston·S.llm - Electronic Wholes.l,rS',

I~ .
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Clnel.nd _ Pioneer Stand.,d EIKlronics,

Inc.
Coillmbus - Uni".rul S,met
D.yton - Custom Elect ,onics, Inc.
Tolldo _ S.lectronic Supplies, Inc .

OKLAHOMA
Tulsa - Rl dio, Inc.

OREGON
Portl.nd - Portl l nd R.dio Supply

Complny

PENNSYLVANIA
Je nkinl" ., n - " Hi m" Buerger
Phil.d.lphi. - R.dio Electr ic S.rvic,

Compl ny
Pithburlh - Camerld io Comp. ny

RHODE ISLAND
ProitidencI - W. H. EdwlTds. Inc.

SOUTH DAKOTA
W.t.rto,," - Burihl rdt R. dio S llpply

TENNESSEE
Memphis - W & W DlStnbut in, Company
Nashvi lle - Electr. Dist nb utin , Comp. ny
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Milw. ukee - Am.t.... r Electronic S...pply
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Company, Inc.
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St. Louis - H. m Radio Center
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R.d,o Sh.ld Corpollhon

MINNESOTA
MUlIIllpolis - Electron ic Clntl', Inc.

NEW HAMPSHIRE
Concord - En ns Radio, Inc ,

MASSACHUSETTS
Bcsten _ DIMlmbro R.dio Supply

Comp.ny, Inc.
Reldi nl - Grlh. m R. dio, Inc.

MARYLAND
Wheaton -

Uncle GlOril 'S Rld,o Hi m Shick
Divis ion of Electronic Oist ., Inc.

MICHIGAN
Ann Arbo, _ Purchasl Rl dio Sllpply
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Co. , Inc.
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The Model 6000 Modular Frequency Meter will measure frequencies
10 KHz to 600 MHz with .000125% accuracy. Specia l plug-in modules
allow the instrument to be used as an audio frequency meter from
500 Hz to 20 KHz full scale and in addition to be used as a dc
voltmeter (lO,OOO ohms/volt).

The wide variety of plug-in oscillator accessories and range modules
makes the Model 6000 adaptable to a number of jobs in the field
and in the laboratory. Portable, battery operated with rechargeable
batteries.

Model GOOO with GalA charger, less plug-in modules $l95.00

INTERNATIONAL MODEL 6000 FREQUENCY METER
measures frequencies 10 khz to 600 mhz with accuracy as close as .000125%

CHARGER

a. Range Modules

b. Oscillato r Modules

. .. For complete information
write International today.

INTERNATIDNAL

" S;:V
CRYSTAL MFG. CO., INC.
10 NO. LEE • OKLA. CITY. OKLA. 73102

a

where
accuracy
counts!

j

Range Modules (Mixers)
$25.00 to $45.00 each

Oscillator Modules
(C,ystal Contfoffed For
Frequency MeasUfementj

$30.00 to $90.00 each

Special Modules
Audio Ftequency $45.00
DC Voltmeter 25.00

• •.' ., .., .'
,. ~~-- .

For further information, check number 1. on paac 126
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SR-2000 "Hurricane"
5·BAND AMATEUR TRANSCEIVER

SPECIAL FEATURES: Patented Re­
ceiver Offset Control (RIT) permits
±2 ks adjustment of receiver fre­
quency, independent of transmitter,
for round-table, net or CWoperation.
Hallicrafters exclusive Amplified
Automatic Level Control.
FREQUENCY COVERAGE: Full cov­
erage provided for 80, 40, 20, 15 and
10 meters. All crystals provided for
28.0 to 30.0 mcs.
GENERAL: Dial cal., 1 kc. Linear
gear drive with less than 1 kc readout.

djustable IF noise blanker. Provi­
ion for plug-in external VFO/DX
dapter. Built-in VOX plus break-in

CW and PTT. Built-in CW sidetone.
i-Low power switch useable in CW

or SSB. · 2.1 kc crystal lattice filter.
S-meter-RFO-AALC and final screen
metering. · Two-speed blower, 100 kc
crystal cal. VFO covers 500 kc.
TRANSMITTER SECTION: Two 8122
output tubes. Variable Pi network.
Power input, 2000 watts P .E.P. SSB;
1000 watts CWo Carrier and un­
wanted SB suppression, 5Odb; distor­
tion products, 3Odb. Audio: 500-2600
cps@ 6 db.
RECEIVER SECTION: Sensitivity less
than 1 /lv for 20 db SIN. Audio out­
put, 2W.; overall gain, 1 p'V for % W.
output.

- Meters for final plate current and voltage
built into P·2000AC power supply. Also
Hi-Lo power switch.

amateur
net:

$109500
less power suppl,
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has a rugged 500 watt
tetrode that is ready
to talk before you are.

We knew you weren't satisfied with ordinary push­
to-talk mobile and airbo rne UHF/ VHF communica­
t ions sys tems. Why? They took up to 60 seconds to
warm-up. You needed more power and you needed
it with " instant talk " speed.

The EIMAC meta l ce ramic X2099B is th e only
tetrode combini ng 500 wa tts of pl ate d issipation
with instant warm-up. The quick-heat cathode in the
X2099B takes only 250 mill iseconds to warm up to
half power or 70% of peak current. You can drive
the X2099B with low level solid state. and you can
air cool it.

The X2099B is avai lable only at EIMAC. We're
ready to talk whenever you are. (415) 592-1221.

Contact your nearest distributor or Varian Field
Of fice for further information . Offices are located in
16 major ci t ies. Ask information for Varian Electron
Tube and Device Group.

TYPICAL OPERATING CHARACTER ISTICS

Class AB , Rad io freq uen c, line ar Powe r Amplifier

OC Plate Voltage
>' 00 2600 V- -

DC Screen Voltage • • • • • • • • 200 '50 V
DC .Grid Voltage • • • • • • • • -24 -" V
Zero-S ignal Plate Curre nt . • • ,.. '" rnA
Mu Signal DC Plale Curre nt . • • • -ss ,,, rnA
PEP or CW Plal e Dutpul Power . • ' 00 500 W
Third Order Inle , mod ula lion Distortion -" - 33 d.
Filth O'der Inle rmodulation DiSiort ion • • -" -46 d.
Filame nt Voltage . • • • • , .S , .S V
Filament Current . • • • • • • • • • 10.0 10.0 A
Warm_up Time (10 hall power) • • • • '50 - rn.

EIMAC
Division of Varian

San Carlos, California 94070

•
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ZERO
BIAS

A FEW years ago, in 1964, ama­
teur radio in the US enthusiastically greeted
the news th at the US Co ngress had passed,
and President Johnson had signed into law,
PL 88-313, legislation permitting the US
State Dept. to enter into negotiations and
ag reements with fo reig n governments for the
purpose of allowi ng foreign amat~urs to
operate while in the US and possessions. In
the years. since the passage o f PL 88-~ J3, th~
US has negotiated "reciprocal privi lege
agreements with 32 fore ign governments,
and amateurs fro m both side of the borders
have begun to enjoy new freedoms which
had previously been denied . But a few flaws
seem to exist in the law.

There seems to be no provision in the Jaw
coveri ng the special case of political refugees
and immigrants to the US, altho ugh alien
operators are permitted to operate after
proper application and authorization. There
also is no provision for an alien applicant
who has been de nied an operating permit to
fi nd out why it has been denied .

Cases which have been brought to light
recently involve political refugees from
eastern European countries . These refugees
have brought with them to the US great
enthusiam for the American way of life,
enthusiam for amateur radio. and great
technological know-how. They have also
signed written declarations of the ir intention
to become citizens o f the US, and have
begun the long and arduous task of becom­
ing naturalized citizens of the US. But a qui rk
of US law prevents these individuals from
holding an amateur license unt il they are
actually citizens, perhaps five years from
now.

Are these political refugees a greater risk to
US national securi ty then, let us say, another

alien here o n vacation? Obviously not, so
that line of reasoning for the laws is inval id.
Then are they any less likely to be ethusiastie
and law-abiding amateu rs than a native born
o r naturalized ci tizen? No, the prime reason
for this situation is legal laxity and oversight.
No one has cared enough about the existence
of the problem to say anything about it ex­
cept, perhaps, the immigrants involved, and
lacking a vote, they lack the tool of "con­
stituent pressure" that a citizen can fre­
quently bring to bear.

The other "d ifferent-but-similar" problem
-involves visiting aliens who are amateurs.
They are the individuals who fall under the
provisions of the reciprocal privileges law.
Under the law, they at least enjoy the pri­
vilege of applying for a permit to operate
their stations wh ile on US territory, and in
most cases the law has worked well. How­
ever, as spelled out in Section 97.307 (b),
the FCC can, in it's discret ion, deny any
application for a permit. What the Rules and
Regulat ions don't say, but what they also in
fact do mean, is that the applicant need not
be told by the FCC why his application has
been denied. A simple misunderstanding, an
erroneous transfer of information. or per­
sonal prejudice on the part of anyone from
lOP to bottom within the US State Depart­
ment, the FCC, o r the alien's own govern­
ment is sufficient to prevent th at alien from
receiving a permit to operate. Worse . he
need never be told why his permit appli­
cation was denied, even though he may
request the FCC to reconsider it's decision.
FCC doesn 't have to answer to him.

Unfai r? We th ink so, and we sincerely
urge that legislative steps be taken to rectify
the situation. How do you feel about the
subject? 73, Dick, K2MGA
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OUR READERS SAY•

,

Suggestions for " Enlig htened OX"

Editor, CQ:
N ow that the smoke has d ied down from the

CQ W.W. OX Contest, I think a few comments ace
in order regarding pileups and how to minimize
them.

The most significa nt fact that any DX station
can realize while opera ting in the contest is that
merely his appearance on the amateur bands will
probably cause a pileup. This is a fact of life.

Another fact that most experienced contestants
will adm it is "at the bottom of every pileup there's
a l id" and the lid is the DX sta tion who calmly
says, " QRZ contest" and tries to pick out one
station while most of the United States screams out
their calls.

I will be the first to admit that controlling a
million screaming ma niacs can be a bit fri ghtening
and difficult. ( It bas been eve ry time I·ve tried it ).
But it can be done.

Probably the list ing of a few simple common­
se nse rul es might ease the situation :

I. The screa ming mob will be only as civilized
and disciplined as the OX station demands. If the
sta tion applies, consistently and uniformly, fair and
effecrive operating techniques the mob will become
docile. Out if a ny of them feel they .ha...e been
chea ted , the whole thi ng breaks down.

2. The DX station must never allow anyone to
call him on his frequency. The weaker his signal
the more important thi s is. Stations will be unable
to copy him, and he will thus lose control. The
sta tement "ZZ0XX, listening up 3 (or 5 or 10 or
5 to 10, etc.") works wonders.

3. The DX station should, if the going really gets
rough, try to break the mob into sub-mobs. This
can be done by the call-areas technique: "W2's
only, please" or "W4 Able through Mable only,
please". But the DX station after giv ing such a
call must never return to a W3 or a WA4Z--.

4. The OX station should give pertinent infor­
mation (handle, QTH, QSL Manager, etc. ) at
regular intervals, not to each individual station.
This is simply a time saver and allows more stations
to be worked .

I th ink the application of these rules would make
a significant difference in contest scores and opera­
tor frustration. Two excellent examples of this were
the 9G IKG and SZ4KX operations in the recent
contest. Life was made much easier for many
operators after these two stations look the en­
lightened approach. And one has only to remember
the highly polished contest performances of PZIAX
for a confirmation of these techniques.

G alen F . Tustison, WB6FGT
Lawndale, California

Advanced Age Novice

Editor, CQ:
I heartily endorse Ed Marriner 's suggestion in

the December issue, to the effect that advanced age
Novice licensees might well be granted renewable
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licenses. I can see no reason for action along these
lines being viewed with alarm by anybody. As a
matter of fact , tak ing the pressure otT these people,
knowing that they could retain what pri ...ileges they
already had, might be just the right spur to ac tually
accomplishi ng the increased code speed needed for
(heir General, which they now may not be able to
attain due to the fear hanging over them that they
won't be able to " make it" in the allotted time.

Of course, there is another side to the story,
100. I happen to know an old timer who wac; a
Na...y radio operator in \V.W. I, who can pass the
13 w.p.m. code test, but who, with his failing eye­
sight, isola tion from help needed, cannot master
enough theory to pass the General, but could easily
swing the Novice. I am quite certain that if he had
a Novice that d idn 't put unnecessary pressure on
him to qualify in a hu rry for a higher grade of
license, he could learn during his contacts with
ot her hams and eventually get his General, as well
as having a lot of fun doing it.

This see ms to be the first fresh approach to
li censin g tha t I have heard about in a tong, long,
time.

Clayton C . Gordon, WI H RC
W. Millbury, Mass.

Ant i-ARRL

Editor, CQ:
It did my heart good to read your closing re­

marks in your November editorial with refere nce
to the lIartford Gang and everything connected
with A KRL ad nauseum. I am sure it also had the
sa me effect on countless General class hams who
have had their operating curtailed under the new
FCC rules.

N ow, are you going to let them keep on getting
cred it and so forth for publishing a new License
Manual which will incorporate the study course
for Ad vanced (4-a) and Extra (4-3 and 4-b) , or
do you plan to put out study course for us to
foll ow and thus give al l of us a chance to buy it
as, I for one, and many others I know, refuse to
buy anything they print.

H. Roy Scott, W4UHF
Tampa, Florida

A Real Incentive

Dear Dick:
Congrats to the new Extra in W2-land, and

greetings from sunny Florida. J ust returned from
a hard day a t the salt mines and was pleasantly sur­
prised to find the Dec . issue of CQ in the mail­
box this early. I settled in my favorite chair, relit
my stogie, scanned thru the table of contents; and
then went to the DX column to see what humor
and gossip we were in for this month.

E...erything was going fine until I read the letter
from G3 FK M in a quote from the RSGB Bulle/in.

•
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Then I became upset , then angry. and then down­
right disgusted. So I am laking pen in hand and
writing my first letter to the editor (something I
swore years ago never to do.)

I have the obvious solution to all the present
problems of Ham Radio, U.S. style. The Solut ion
is so simple that I quake at the brilliance of this
wonderful idea , and I leap at the chance to "toss
th is one into the fire" for the brethren to peruse at
their leisure.

Problem . . . too many lids on the air signalling
from the U.S.

Problem .. . how to thin the ra nks rather than
to increase them, (with apologies to all manu­
facturers of store bought gear) .

Solution: Create an apprentice program . . . no
I don't mean the Novice license. Lets put some
teeth into this incentive licensing bit. Lets impose
a period of time, say 5 or 10 years apprenticeship,
during which no DX operation is allowed. Just
think of all the rewards of this scheme . . . no
QSL managers needed. QSO's will be longer, lei­
surely, and pleasant with no breakers; contests a
pleasure instead of an ulcer. W / Kcstations thinned
out to about the post-WWII era.

Think of all the benefi ts th at will accrue . . .
with all the newcomers, and those licensed after say
1957 limited to 80 meters day & nights and 40
meters daytime only, (and 160 meters too ) , with no
operation pe rmitted on 20, I S, 10, or 6 : they will
soon tire of telling each other . . . "the rig here
is . . . running a "fun" KW . . . into an ole
sock ... and after 5 years or so of this they will
probably drop out of the hobby and take up golf
or glue sniffing. Meantime, those hardy souls who
stick it out and listen to how a nice QSO (ragchew
or contest-style) should be conducted (1) will
emerge after their term as amateur radio operato rs,
to the ever-levin' pleasure of Ole Hiram P.

So lets set the period at 10 years and by then
I'll be gone and won't have to listen to all the
QRM, and please, inethe interim, how about keep­
ing off my f requency.

George Werner, W40RT
Jacksonville, Fl orida

Which Extra in W2-land1-K2MGA

Standard Practice
Editor, CQ:

I would like to comment on Appendix I of Bryon
Kretzman's article "A 5/8 Wave Vertical Antenna
for 440" in the March issue. The first sentence
starts rights, however, "standard practice" on the
amateur f.m. channels is based on commercial
practice on the adjacent commercial channels. This
calls for 100 kc channel spacing with SO kc
secondary channels on 450 me. Although the
practice he mentions may be standard for Long
Island , the above practice is standard for many
places, such as Texas, New Mexico, Oklahoma,
Virginia, Illinois, and possibly others that I do not
know about.

I would like to express my appreciation for
the otherwise fine series of articles on amateur f.m.
which W2JTP has written.

George Munsch, WSVPQ
San Antonio, Texas

IARC
Dear Mr. Ross:

On reading through the August 1967 edition of

8 • CQ • January, 1968

CO we found on page 86 a short article concerning
our Club activities.

We should like to inform you herewith that
only M r. Gerald C. Gross ( II B91A1W3 GG) and
John H. Gayer ( H B9AEQ) left Geneva and the
IARC Hq., whereas G unter Joraschkewitz
( HB9U D ) and Heinz Robig ( H B9QC) are still
with the I.T.U. in Geneva. All fou r amateurs con­
tinue their membership with the Club, and HB9QC
and IIR9UD only asked to be relieved fr om their
IARC fu nctions.

Dr. M. Joachim, OKIWI
Geneva, Switzerland

Help Wanted
Ed itor, CO:

I am a boy, aged 13 interested in getting the
Novice ticket. Would you please ask some amateu rs
in the Timonium, Maryland-area if they would
give me and another boy help in code and theory.
Than ks so much for your help. Also. I read your
magazine and enjoy it immensely.

Charles Reville
124 Aylesbury Road
Timonium, Md. 21093

Announce:rnents

Siolen Equi pment
Recently stolen from WIRY was the following

equipment: HQ-120 and large speaker (both black)
numbers and dates beside each tube socket. HQ-140
and defective Collins speaker (both gray), has white
indicator marks added to most kn obs. KLH-8 (F M)
and matching speakers (wood cases) . Triplett #630
VOM , Radio Shack small tube tester. Zenith " Long
Distance 66" black transistor portable radio.
Bausch & Lomb, 20X black Target Spotti ng Scope.
Anyone having information regarding the above,
please contact YIRY, Art C . Bates, P .O. Box L,
Hingham, M ass. 02043, or the Police Detective
Bureau, Weymouth , Mass.

Fresno, Ca.

The Southe rn California DX Club announced
th at the Nineteenth annual joint meeting of the
Northern and Southern California DX Clubs will
be held on the 27th and 28th of January at the
Del Webb Towne House in Fresno, Ca. The con­
vention will begin at 12 noon on Saturday, and will
end at 12 noon on Sunday. All interested individu als
throughout the country may obtain further infor­
mation fr om W6AOA, Frank Cuevas, 14919 Yukon
Avenue, H awthorne, C a. 90250 or WA6EPQ, Larry
Brockman, 30927 Rue Valois, Palos Verdes Penn.,
Ca. 90274.

A New Ham

The newborn daughter of W0WOX, Larry Meyer­
son was named, quite inadvertently, Heide Ann
Meyerson. Little did they realize there was a new
"H.A.M." in the family! Heide, incidentally, is the
grand-daughter of Leo Meyerson, W0GFZ of World
Radio Labs fame.



"A .T.V.
JOY,,,"fATCH

T ype 4R F tmproved
version 400 w. p .t .p. ,
160 thru /0. Built in
meter."u.s. p .tf nt

No. 3274 600

-'CK
Variable Frequency
ANTENNA SYSTEM

BBC World Service -Henry Hatch
Reporting On The Joystick V.F.A.:
"I Couldn't Believe The Wonderful

Signa!!"

An unfair advantage? Do
you use an antenna that is
cut exactly to the operating
frequency? You do? Then
you must be crystal con­
trolled on one frequency, un­
less you use a JOYSTICK
V.F.A.

The effect is similar, hence
the term "Variable Fre­
quency Antenna" GOT IT?
YOU SHOULD HAVE,
THEN YOU WILL HAVE
AN UNFAIR ADVAN ­
TAGE!!

READ AU ASOUT IT! ~ ' •

Rvd, me the new brochures by Air Mo ill I '/
, tJ { 'I.----- -------- -- -- --- -; '/ ' ~I

I NAM E ...... .... ............ .... .. .......... .. ................, • I

'
I CALL , I. ,
I ADDR ESS I i I

: CITY STATE f / . :
I • - .
I ZIP CQOE ........................ 1

I PARTRIDGE ElECTRON ICS LTD., Deportment CQA I
I Prospect Rood , Broods lo irs , Kent, Eng la nd . :

._------------------ ------ --_.

Mexico City

19th Annual YL-OM Contest
Time: Phone-Sat. Feb. 24, 1968, 1300 EST

(1800 GM T) Sun. Feb. 25, 1968, 1300 EST
(1800 GM T)

CW-Sat. March 9, 1968, 1300 EST (1800 GM T)
Sun. March 10, 1968, 1300 EST (1800 GM T)

Eligibility. All licensed OM, YL, and YXL op­
era tors throughout the world are invited to
participate.

Operation: All bands may be used. Crossband
operation is not permitted . Net contacts do
not count. . . . . . . . . . . . .

Procedures OMs call "CQ YL." YLs call "CQ
OM."

Exchange: QSO number, RS, or RST report,
ARRL section or country. Entries in log
should show band worked at t ime of contact,
time, dale, transmitter and power. (ARRL
section list ava ilable for s.a.s.e. to YLRL Vice
President.)

ScoriD):: (a) Phone and CW contacts will be
scored as separa te contests . Submit separate
togs.
(b) One point is earned for each station
worked YL to OM, or O~I to YL. A stat ion
may be contacted no more than once in each
contest for credit.
(c) Multiply the number of QSOs by the num­
ber of different ARRL sections and/or coun­
tries worked.
(d) Contestan ts running 150 watts input or
less at all times may multiply the results of
(c) by 1.25 (low power multiplier). .
(e) SSB contestants running 300 watts p.e.p.
or tess at all times may multiply the results
of (c) by 1.25 (low power multiplier).

Lcgsr Copies of all phone and CW logs showing
claimed scores. and signed by the operator
must be POSDfARKEO no later than
MARCH 21, 1968 and received no later than
APRIL 9, 1968 or they will be disqualified.
Please fil e separa te logs for each section of
the contest. Send copies of logs to:
Claire E. Bardon, W4TVT, Vice President,
YLRL, 2238 Morgan Lane, Dunn Loring. Vir­
ginia 22027

Awards: lst place Phone: YL - Cup OM ­
Cup
1st place CW: YL -Cup OM - Cup
The winner of the Phone cup is also eligible
for the CW cup. Certificates will be awarded
to high place Phone and and CW winners in
each ARRL district and country.
No logs wiII be returned. Be sure the copy of
your log is legible. PLEASE note POST­
MARK deadline date: March 21, 1968.

President of the League Mexicana Radio Ex­
perimenters. Antonio Pita, XEI CCP. is presently
discussing arrangements to set up a short-wave
station at Convention Hall , Mexico City, for the
duration of the 1968 Rotary International Conven­
tion (M ay 12-16) . This venture is a joint project
of R.O.A.R. which numbers approximately 600
members in 35 cou ntries, and is under the Chair­
manship of W9JKC, Byron Sharpe of the Glencoe,

[continued on page 112]
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MAIN OFF ICE AND FACTORY

Feenix, Ariz.
Deer Hon. Ed:

Now that Xmas is over, and Hon. Jolly
SI. Nick has go ne back to build ing toys for
next year. Scratchi had about decided to
sell Ie down and study up for thi s insentive
licensing bit that are looming on horizon .

Howsumever, fate decided otherwise.
C upple weeks ago a naybor invited me-in
fackl y he dared me-to jump out of airplane
with only parashoot between me and ap­
pointment with Hon. SI. Peter.

The harder I argewed against it, the more
perswaysive he got, Next thing I knew I
cupple thousand feet in air, staring out of
door of single-engine airplane, with two
parashoots surrounding me.

To this day I not recalling all the detales,
but are recalling that sumbuddy finely push­
ing me out of airplane. Wowiee! ! T alk about
your fast elevato r rides! What a thrill!

11 only taking me few seconds to reelizing
what I'd been missing. I reel y got hooked on
parashoot jumping in a hurry. There's no
thrill on earth like it. Ha! That on acct. can't
doing it on earth-doing it in free space.
Boy oh boys, Hon. Ed ., you should trying it,

Hole next week I jumping like crazy, and
I are happier than stray dog lost in Hon.
Butcher Shop.

Then I thinkin g. Why not trying to have
QSO while floati ng down to earth? Thinking
are likesarne doing, so I buildi ng mini ature
2-way transistorized unit. It putting out
about a watt.

Having amchoor buddy come to airfield
with mobile rig next day. I jumping out of
plane. wai ting unt il "shoot" are open, then
turning on rig and calling him. He coming
right back, and we have short QSO until I
having to get ready for landing.

I hope FCC excoosing me, but I not riting
in log until I am on ground. Anybuddy think

90651 ·A

The No. 90651·A

GRID DIP METER

1.,
j,

Now wi th t ransis tor d .c. am plifie r to
increase sensitivity. f ull scale meter rea d­
ing at all frequencies 1.7 to 300 mc.
Taut band me ter. These additions made
while ma intain ing all of the fe at ure s
which have made the MillEN Grid Dip
Meter so thoroughly reliable . Same eteble
oscillato r without sp u rio u s d i p s.
Transformer-type power supply. The
sta ndard 90651 w ill continue to be ava il­
able also.

JAMES MI LLEN
MFG. CO., INC.

MALDEN
MASSACHUSETTS

l
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17TH EDITION
of the w orld-famous

ORDER
TODAY

• Most comprehensive how-to-build-it source
• Problem-solYer for designers & builders

Completely revised and enlarged by William I.
Orr. W6SAI. This is~ comprehensive com­
munications manuarwhlch is the industry
standard Icr electronics engineers, teehnleene,
and advanced radio amateurs. Explains In
authoritative detail how to design and build all
types or radio communications equipment.

LATEST HOW-TO-BUILD DATA
The new t7th Edition of the RADIO HANDBOOK
presents design data on the latest amplifiers, trans­
mitters, receivers, and transceivers. Includes greatly
enlarged sections on single-sideband equipment and
design, and semiconductors. Gives extended cover­
sge to r-f amplifiers, special vacuum-tube circuits,
and computers. All equipment described is of'modern
design, free of TVI-producing problems.

THOROUGHLY REVISED & UPDATED,
Provides a complete understanding of the theory
and construction of all modern circuitry, semicon­
ductors, antennas, power supplies; full data on work­
shop practice, test equipment, rad io math and ca l­
culations. Includes aspects of the ind ustrial and
military elect ronics fields of special interest to the
engineer and advanced amateur. The 17th Edition
of the RADIO HANDBOOK provides the broadest
coverage in the field-complete information on build ­
ing and operat mg a comprehensive variety of high­
performance equipment . All data is clearly indexed.
832 pages; 6 ~ ][ g UO'; hardbound. Invaluable for
amateurs. electronics engineers. and designers.

NEW 17TH EDITION OF THE FAMOUS

RADIO HANDBOOK
No. EE 167 Only • • • • ••• •• 5129 5

Order from your electronic: parts
distributor or send coupon below.

r- .. ••. . I

I II P.o. Box 68003, New Augusta. Ind.• Dept. 46268 I
I a Shig me EE 167 . the new 17th Edition of the I
I RA 10 HANDBOOK et $12.95 CQE·t8 I
I $ enclosed. a Check a Money Order I
I Name I
I II Address I
I City State Zip l
~-------------------~

PLEASE

USE YOUR ZIP CODE NUMBER

ON ALL CORRESPONDENCE

Respectfully yours.
H ashafisti Scratchi

I making log entries in air are crazy. Funny
thing though. How I suppose to signing? Am
I parashoot mobile?

Not letting that worry me. Next day I
calling XE friend of mine on land-line, and
making sked for following day. Mexican
feller are living in Nogales, Mexico, which
right on Ari zona-Mexico border, so thinking
have fair chance to working him.

So, next day, driving to airfield, raising
XE on mobile rig in car, then telling him to
stand by. Going up in plane, bail ing out, and
Hokendoke!! managing to raise him with
my powerful one-waiter! He say I week, but
he reeding me. Of coursely, having some ad­
vantage being cupple thousand feet in air.

This reeling getting Scratchi all exci ted­
I now having o ne state and two countries
QSO'ed while working parashoot mobile.
So, I thinking- why stop there. Wh y not go
for WAS-or eve n WAZ?

Let's see now. I needing more powerful
xmitter. Can probably designing hundred
watt s.s.b. unit so it not too big. Not having
to transmit or reseeving too long at one time,
so can using small battery and just using it
for one jump before recharging it-<lr buy-
•ing new one.

An antenna is more of a problem. I could
use long traili ng wire if having some way to
tooning it. Or. maybe could rigging up beem
in some way and pack it inside parashoot, ho
when it opening up, beem are all in place.
That may lake a li ttle work.

I'll working on it, Hon. Ed ., and letting
you know when I figyouring out how to do it.

There's another grate thing about working
parashoot mobile-it's bound to help the
QRM sityouayshun. I mean , how long a QSB
can you have with the ground rushing up at
you? Geronimo !!
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istics. It is the purpose of thi s article to give
the general background and describe such
a high gain antenna for the 144, 220, 432,
and 1296 me bands. The antenna however,
can be scaled to any desired frequency.

1 Erenspeck, H. W., "The Backfire Antenna, A
New Type of Directional Line Source," Proceed­
ings 01 the IRE, January, 1960, p. 109·110.

2 Technical Topics, "The Backfire Antenna; '
QST, February 1961, page 50.

3 Technical Topics, "The Backfire Antenna,"
QST. October 1961 , page 50.

Backfire Antenna

The backfire antenna is no longer any­
thing new and its operation has been de­
scribed as far back as the January 1960
Proceedings of the IRE. ' Since this 1960
correspondence in IR E a considerable
amount of work has been done on the back­
fire array, including actual working models
built by hams for the v.h.f. bands2 •3 After
discussing a few backfire principles, I shall
comment on some of the more recent c.:e¥
velopments in backfire antennas.

There are several types of backfire arrays
in existence. Perhaps the simplest is a yagi
terminated into a plane reflector as shown
in fi g. 1.

Here we have an ordinary yagi with re­
flector, driven element, and three directors.
The signal is fed to driven element DE and
a slow wave propagates down the array and
is radi ated through virtual aperature VA, .
It continues to travel to the right until it
reaches plane reflector M . Here it is re­
fiected back and will traverse the yagi a
second time. The wave is now radiated from
virtual aperature V A 2 , and hence we have
a backfire array. This antenna acts as a
yagi of double length because the wave must

"

0 , _
I
I
I
I
I
I
I
I,

VA,

'",
I
I
I
I
I
I
1

0, , _0,

I

DE .

I

I
I
I
I
1
I
I
I

VA,
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I
1
I

, I
I
I
I
I

MAlllMUM •
AAOIATION

• 1425 Nantucket Drive, Richardson , Texas
75080.

BY DEAN HOFER, *W SP SG

l T HE past few week~ there has
been considerable interest stimulated in ham
activities in the u.h.f. bands. The years
1964, 65, 66 will long be remembered by
u.h.f. enthusiasts because such previously
difficult things as moonbounce are now a
rather common occurrence within ham
circles. The obstacles to long distance u.h .f.
communications are rapidly being overcome
by improved u.h.f. techniques including con­
verters and antennas. The costly converters
of yesterday can be equalled or surpassed by
relatively inexpensive transistorized units.

This trend toward increased u.h.f, in­
terest has created the need for antennas
which yield very high gain and have excel­
lent side lobe and front to back cha racter-

Fig . l-The simple backfire array shown above
consists of a Yagi antenna terminated into a

plane reflector.

12 • CQ • January, 1968
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(AI GAIN : 22.4db (8) GAIN: 2i.2db

t
(C) GAIN: 23.5db

Fig. 2 {A)- Arra y of sixteen 2 A Yogis built by NASA. It provides 22.4 db gain over on iso­
tropic source. (B)- Thirty-six cavity backed slots produce a gain of 21.2 db over an isotropic
sou rce . (C)- A .4 A backfi re a ntenna produces a 23.5 db gain over an isotropic source.

traverse the structure twice. The reflector
M is plane and should be large enough to
intercept the bulk of the wave being propa­
gated through virtual aperture VA l. Placing
the plane reflector M in front of the yagi

requires retuning the yagi elements.
The init ial backfire antenna was described

by Ehrenspeck as listed above. Based on
these principles, ham band backfire an­
tennas were built and reported upon in

•

T. ----,

T. - - -

B-- -

A - - -4'\-+\

R

4 ).

6 ).

ID.

Fig. 3 (A)- Isometric view of a high gain backfire antenna. (Bl -c-Slde view showing lengths for con­
struction. The details for the slot, dri ven element and center conductor ore shown in fig . 6(8), the

shortened version of this antenna. Reflector R is !{6" thick.
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PART 144m< 220mc 432me 1296me

8 2().5" 13.42" 6.83" 2.28"

• 20.5" 13.42" 6.83" 2.28"

T, DI.IIII . 328.0" 2 14 .69" 109.32 " 36.44"

T. DIAIIII. 492.0" 322.04" 163.99" M .67"

DE to 0 1 16 .40" 10 ." " ~.46" tB2"

DE to R 16.40" 10 .13" !).4 6" 1.82"

Dtr. to ~.I 32.8" 21.47" to .93" 3.64"

L 328.0" 214 .69" 109.32" 36.44"

," 82.0" 53.67" 27.33" 9.U"

Chart I-High gain backfire array dimensions.

February, 1961 , and October, 1961, QST.
Here it was pointed out that a gain of 4.5
db was obtained over a one wavelength long
yagi with front to back up to 19 db.

High Gain Backfire Antenna
Recent work has resulted in greatly irn­

proved pattern control. This is a result of
the improved backfire antenna as found in
the March, 1965, Proceedings of IEEE, by
Dr. Ehrenspeck. Working models have been
built which yield gains greater than 8 db
over an equal length yagi, with side lobes
22 db down and front to back near 30 db
down from maximum signal lobe. An array
yielding gain of th is order has been built
by NASA, consisting of 16 yagies each be­
ing 2 wavelengths long. For comparative
purposes fig. 2 shows the backfire antenna
with other arrays of similar gain.

The reflecting surface of the new high
performance backfire antenna (C in fig. 2)
consists of a circular disk with rims attached
for increased gain. The illustrat ion, fig. 3,
shows the appearance of the structure and
provides the necessary data for construction.

The Yagi has nine directors, one driven

14 • CQ • January, 1968

element, DE, and a circular plane reflector,
R, of 0.5 wavelength radius spaced 0.20
wavelength from DE. The radius of th~ in"
ner plane T1 is 2.0 wavelengths. T 2 IS a
plane reflector ring of 1 waveleng~h wl~th

and 3 wavelength radius. The plane In which
T, and T2 lie are separated by a distance .A
as shown in the side view sketch. The nm
A is about 0.25 wavelength and surrounds
T whose depth is d ( the distance betweenI' •
T, and T2 ) . B is a rim surrounding T2, wh?se
width is also about 0.25 wavelength. Spacing
between the feed point and first director is
fixed at 0.20 wavelength. All other directors
are spaced at 0.4 wavelength from each
other. The overall length, L, measured from
T , to R is 4 wavelengths. Chart I includes
calculated dimensions for the 144, 220, 432,
and 1296 mc bands. This antenna is some­
what impractical at 144 mc because of
phvsical size.

The maximum gain for the backfire an­
tenna is closely related to its length and
phase velocity. It has been shown that the
phase veloci ty of the wave traveling along
a yagi can be used as the design criterion for
maximum gain. This stems from work done
by Ehrenspeck and Poehler. ' For each
length of yagi there is an optimum gain and
phase velocity. Adjustment of phase velocity
will be discussed later.

The radiation pattern of the backfi re ar­
ray is the vector sum of the field E" radiated
from t:,e driven element and E2 ( reflected
wave from T , and T2 ) . If E, and E2 are
out of phase, the resultant field will be their
difference. If, however, they are in phase,
they will reinfo rce each other and the re­
sultant field will be their sum. It is the pur­
pose of T '2' as seen in fig. 4, to maintain this
proper phase re lationship.

Consider point P at the driven element
as the signal source. A wave traveling from
point P to point C must travel a distance (a)
before it is reflected. Another wave traveling
from point P to point A must travel a dis­
tance (b-j-c) which is greater than (a) be­
fore it is reflected. Hence the two waves
leaving the same point at the same time will
not be reflected at the same time. This is
not desirable because one of these waves
cannot contribute as much as the other to
the resultant backfire pattern. As a matter

4 Ehrenspeck & Poehler, "A New Method (or
Obtaining Maximum Gain From Vagi Antennas,"
IRE Transactions on Antennas and Propagation,
October, 1959, p . 379-386.



of fact , the wave arriving out of phase will
subtract from the total field strength. If,
however, we add plane reflec tor ring T2 and
properly space it from T" the in phase rela­
tio n may be restored with the resultant gain
of more than 2 db over that of T, alone. The
waves are now reflected at points C and B
at the same instant in time. Therefore T2
serves a very useful purpose. In a sense one
can think of points B and C as points lying
on a parabolic reflector. The radiation pat­
tern of the antenna described in this article
has a half power beam width of 11.5· in
the H plane. Beam widths in other planes
were nearly the same and hence yielded a
gain of about 23.5 db over an isotropic
source. A typical pattern is shown in fig. 5.

••

"_ .1..1. _

s..

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

,-.
B."

L __----'-" ,

Fig . 6--Side view of the medium gain (sho rt) back­
fi re anten na with dimensions showing details of
the balun and driven element. The width of the
slot is opproximate ly J.<" wide. If it is mode too
wide, it will oct as a two wire transmission line .
The driven element ha s one side connected to the
wall of the boom. The second side of the driven
e leme nt is connected to the wa ll of the wall of

the boom and the center conductor.

2.

isotropic source. Yagis with optimized gain
have quite high side lobes. In order to ob­
tain patterns comparable 10 the short back­
fire antenna, the number of reflectors and
the overall length of the yagi would need to
be significantly increased. The two arrays
shown in fig. 8 both yield patterns of nearly

Fig. 5-H plane pattern of the 4 >.. backfire en­
tenno. The beam width at the half power poi nts

is 1lIh degrees.

Medium Gain Backfire Antenna

The backfire antennas discussed thus far
will yield high gain, which makes them use­
ful for moonbounce applications. The
physical size of this antenna at the lower
frequency bands such as 144 mc is quite
large. For this reason we shall consider the
short backfire antenna. This is an especially
interesting and useful antenna because it
yields a remarkably high gain for its physical
size. T he short backfi re antenna has been
depicted by H. W. Ehrenspeck in the August, ,-----------------,
1965, Proceedings of l EEE.

A side view sketch of the backfire array
is found in fig. 6.

The antenna consists of two circular plane
reflectors, M and R , spaced 0.5 wavelength
apa rt. M is a circular disk 2.0 wavelength
in diameter. The antenna is fed by the dipole
DE placed between M and R . The width,
r, of the rim around reflector M is about
0.25 wavelength. Refl ectors M and R may
be made of solid sheet metal or a fin e mesh
screen to minimize wind loading. This an­
tenna has the unique advantage of being
insensitive to feed polarization. Thus it may
be linear in any direction, crossed or cir­
cular. A typical pattern is shown in fig. 7.

The gain of this short backfire antenna
has been measured to be more than 13 db
over a dipole. All side lobes are down 20
db or more from the maximum lobe and
the front to back ratio is more than 25 db.
Fig. 8 shows the comparative size be­
tween a short backfire antenna and a long
yagi of similar gain.

A yagi antenna needs IS or more elements
with an overall length of at least 4.0 wave­
lengths to yield a gain of 15 db over an
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Fig. 8-Comparative size of a medium gain back­
fire antenna and a Yagi antenna of equa l per­

formance.

IS Ehrenspeck, H . W., "T he Backfire Antenna :
New Results," Proceedings of the IEEE, June,
1965, p . 639-641.

6 Tilton, E. P., "Practical Operating Hints for
1215 Me.... QST. February 1961 , page 27.

however, does not mean that it is impossible
for the ham to get the backfire antenna to
work. It would be well for anyone deciding
to build the backfire antenna to read as
many reference articles as possible.' includ­
ing the one in QST, "Practical Operating
Hints for 1215 Me." 6 In this article is
described a field strength indicating device
consisting of a small dipole, diode and meter.
Obviously. this will not read db gain, but
is very useful in indicating relative field
strength with respect to some reference level.
Hence. in tuning the antenna one can tell
when the field strength is getting better and
when it goes through a maximum value.

Adjustmenls

As mentioned earlier, the gain of a yagi ,
or in our case, a backfire, can be maximized
by proper adjustment of the velocity of the
wave traveling along the yagi. An almost
infinite number of combinations of director
spacing, diameter and height will give the
same phase velocity. T he method of obta in­
ing this optimum phase velocity is not im­
portant. T here is a very practical approach
to this problem. (Ehrenspeck & Poehler
mentioned earlier.) Here it is suggested that
all but one of these variable parameters be
fixed. The one rem aining variable can then
be adjusted for optimum gain (field
strength). Perhaps the simplest adjustment
is that of element lengths by means of tele­
scoping tubing. Fortunately, v.h.f. antennas
are very small. Most hobby stores stock
telescoping brass tubing in various sizes,
which works very well for tuning a v.h.f.
yagi. Once the proper element lengths have
been experimentally derived, the telescoping
sections of brass tubing may be soldered
together to prevent accidental detuning.
Copper pipe may be used for the boom,
making it very convenient to solder or silver
solder the brass dipole elements directly to
the boom. Brass pipe fittings with thread are
available at the plumber, which enables
fastening the mast to reflector surface T , .

T , and T2 may be constructed on metal
sheet or fine mesh. L brackets are con­
venient to join T , and T 2 to their respective
rims. To make the structure more rigid, it is
well to guy the vagi boom to the plane re-

the same qu ality. The short backfire array.
however, has less than 1/1 0 the axial length
of the yagi. Chart 11 shows basic dimensions
for the short backfire array of fig. 6 for
144, 220.432. and 1296 mc.

Tips For Construction

The reader is urged not to plunge into
this project head first with a sudden burst of
enthusiasm without first considering that he
will need to spend much time and patience
in construction. tuning, and matching of the
backfire antenna. Like most other methods
of improving antenna performance. backfire
gain is no Santa Claus proposition . Before
the project is started one should know how
he expects to measure antenna gain and
V.S.W.r. Without a properly designed an­
tenna range and pattern recording equip­
ment. it is difficult to obtain gain measure­
ments with any degree of accuracy. This.

Fig. 7-Polar pattern of the short backfire a n­
tenna for the E plane. The H plane pattern is

very simila r.
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flector with nylon cord. (Don't use wire.)

Balun

The feed system is a most important part
of the antenna . Fifty ohm coax is the best
tran smission line for thi s application. There­
fore some balancing device must be used to
couple the balanced dipole driven element
to the unbalanced coax. The consequences
of not doing this is that d . currents will
travel on the outside of the coax and thus
destroy the antenna's directional properties.
A convenient and symmetrical balun as­
sembly as shown in fig. 6 may be used. Al­
though there are many types of baluns, the
one shown provides a smooth continuous and
symmetrical boom fro m reflector to the last
director.
This arrangement uses 50 ohm air coax
within the boom. The characteristic im­
pedance of the air insulated coax is given by
2 0 = 138 /og bla

where Zo = characteristic impedance.
b = inside diameter of outer

conductor.
a = outside diameter o f inner

conductor in the same units
as b.

The inner conductor may be held in position
by the use of small washers made from
Teflon, plastic, etc .

Tuning the antenna is best accomplished
on the test site. Pick a location free from
surrounding obstructions. The elements may
be made from small telescoping brass tubing
approximately 3116" o.d. This elment di­
ameter is not too particular since the length
may be varied. In general, however, a larger
element diameter will increase the antenna
bandwidth. T o start, each element is set
near Y.! wavelength, tip to tip. If operating
on 1296 me, a wavelength is onl y a few
inches. This permits tuning up the antenna
at almost table top height.

With the yagi fastened to the plan ar re­
flection, and feeder connected, a reference
field strength reading is taken at a distant
point ( 20 wavelengths or more) . Next,
shorten all directors together in very small
increments (111 6" or less) until the field
strength is maximized. After the directors
have been adjusted for maximum gain, the
driven element needs to be matched for im­
pedance. Since very few of us have imped­
ance measuring facilities, the next best is to
adjust the dipole length for minimum V.S.W.r.

Impedance does not need to be known ex-

PART 144"" 220"" 432mc: 1296""

MIOlAIilJ 164" 107.3- 54.7" 18.2·

RICH......) 32B" 21.S" 10.9" 3.6"
.

L 41" 26.S " 13-7' 4.6 "

, 20.5" 13.4" 6.." 2.3·

Chart II-Dimensions for the medium gain back­
fire array shown in fig, 6 .

actly if the operato r has an s.w.r. bridge."
Both the adjustments for gain and match­

ing are a long and tedious process, requiring
much patience, but this is perhaps the
simplest way without the use of costly pat­
tern recording and impedance measuring
equipment. Careful adjustments and meas­
urements at thi s point will pay big dividends
in the form of antenna gain and efficiency.

The yagi must be tuned when coupled to
the backfire reflector. The antenna will not
perform if the yagi is tuned independent of
the reflector and then coupled to the re­
flector.

Since at the higher frequencies the cable
loss is considerable, it is well to keep the
length of the transmission line to a mini­
mum.

Conclusion

Endfi re arrays with patterns of the quality
described in this article are impractical be­
cause of length and stacking problems. Con­
struction of a wiring harness for an array
of yagis to yield a gain of say 23 db would
obviously be a formidable task. Mechanical
problems would also be very involved. In
thi s respect the backfire array excells because
there is only one simple driven element to
feed and match for impedance. Not only is
thi s feed system simpler to construct, but it
is also lower in cost, lighter in weight, and
less subject to failure because of its in­
herent mechanical and electrical simplicity.
Parabolic reflectors which also yield high
gain are not competitive from a cost stand­
point as the construction of a large parabolic
reflector is far more complex than that of a
planar reflector... Therefore, from a gain
versus cost and ease of construction stand­
point, the backfire array is an extremely
competitive antenna.

The author wishes to express his gratitude
to Charles Liu ( Member Technical Staff
Texas Instruments Inc., Dallas, Texas) for
his encouragement and advice. •

7 Burhans, R., "UHF Coaxial SWR Bridge,"
QST, June 1960, p. 30.
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Results of the 1967 CQ

World Wide SSB DX

Contest

BY FRANK ANZALONE,* WIWY

L scontest is growing so rapidly
that it has already established itself as one
of the most popular phone competitions in
the world. This year's return, 628 logs, is a
40% increase over Jast year.

Originally organized to promote single
sideband activity, it has now outgrown its
objective and will be known in the futu re
as the CQ World Wide WPX Phone Contest.
This is in keeping with our WPX Award
program.

Specially endorsed WPX certificates will
be authorized for anyone qualifying for this
award entirely by their contest operation.
(Sec March and April 1967 DX column.)
The standard WPX rules will be used for

• Contest Committee Chairman, CQ.

The Bavossono's, Jr. and Sr., of the 19RB world
high multi-operotor winning team. The two Paul's
were else winners in 1965 as 11 RB a nd t 966 a t

4UlITU.
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these awards. A list of your contest prefixes,
in alphabetical order, should be sent to John
Attaway, K4II F our DX editor. This will
be checked against your contest log for con­
firmation.

The scores and list of leaders in the
respective categories speak for themselves so
there is not much object in repeating them
here. However some merit special mention ,
like the score of ZLI KG in the single
operato r division . Roy was the only all
bander to break a million, even topping Don
Miller's record from I M4A last year.

And in the multi-operator division, the
"father and son" team of Paul Bavassano,
Sr. and Jr., put 19RB over the 3 million
mark with a fa ntastic multiplier of 463 pre­
fixes. (They also made WA Z) Operation
was from the International Center in Turin,
which is under the U.N. administra tion.

In the Single Band division. last year's 28
me and 21 me leaders retained their titles.
Jaycee, LUI DAB and Jan , YVI LA taking
advantage of improved band conditions reo
peated with very impressive scores .

Roger, G3NLY and Bill , YV5BTS bucked
the commercial invasion of the I.f. bands,
improved their last year's score, and are the
leaders on 7 and 3.8 mc respectively. Only
Jack of activity prevented them from turn ing
in even higher tolals.

And Hajirne , a newcomer to the SSB
Contest put JAI A EA at the top of the heap
on 14 mc. He is also the "King" of the single
banders for 1967.

Realizing the advantage of a new prefix
in this contest, many Italian stations took
advantage of a new regulation and used



, .

I
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1
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Contest team of G 8FC, Hdq. station of the Roya l
Air Force Amateur Radio Society. Reor: l. to R.
-G3JlZ, G3CCN, G3NAC, G3MRP. Front,

G3GJQ, G28VN and G5UG.

other than the usual II prefi x associated
with Italy. It seemed to have paid off.

Another unusual call was PA9CN which
was specially issued to II MOL. Joe made a
special tr ip to the Netherlands and organized
a team for the contest. T oo bad the boys
were not better equipped for 10 and IS , they
would have easily made the Top Ten.

The special 3C prefix in Canada was very
much in evidence. However a few stations
also made contacts usin g their regular VE
calls and fellows were tak ing double credit
fo r QSOs and mult ipliers. Th is of course was
tak ing advantage of a good thing. Double
credit was deducted wherever this was
fo und.

Another point of contention was in the
multi-operator category. T he rule sta tes that
only s ingle transmitter operation is permitted
in this contest. (Only one signal on the air
at the sa me time.) However an elaborate
set-up can take undue advantage of th is
sim ple defini tion by h aving severa l operating
positions on different bands that can be
activated inst antly. But because of in­
genious design only one transmitter can be
on the ai r at the same time. This might not
violate our simple rule of single transmitter
operation but it certainly docs not meet the
inte nt of this regulation .

Realizing that a better interpre tation of
this rule is our responsibility, no disqual i­
fications will be made in this yea r's con test.

The M ulti-T ra nsmitter category will be
added 10 next year's con test and operation
of this type will be considered in that
catagory.

Some fellows still think we should allow
credit for the sa me prefix as worked on each
band. However we a re of the opinion that
with the great number of available prefixes,
the present system o f only once per contest
is more in keeping with a practical score.
Scores in excess o f a mill ion are even pos­
sible for single opera tor sta t ions . Can you
imagine what they would be if we allowed
prefixes per band.

Over 30 all banders showed a multiplier
of over 200 prefixes. At least a dozen made
it on a single band. And in the m ult i­
operator d ivision 200 was quite common.
Over 300 prefixes would be considered note­
worthy.

The question of the compulsory rest
period is still a topic of contention. Here
again the balance is for the retention of this
requi rement. There is some confusion as to
wh en it is to be taken , so perhaps it would
be best not to specify a ny time but lim it the
opera tion to 30 o r 36 hours out of the 48
hour period.

With the increased a nd wide spread in­
terest in this contest, with exotic calls such
as 9M2 PO, DUI FH, HL9TQ. VK9GN.
VK9KS. XW8AX and ZK I AR taking active
participation , we arc now ask ing for Trophy
donors to make the contest even morc
exciting.

To start the ball roll ing, two T rophies
have already been offered for the 1968
contest. Paul Bavassano, I IRB is donating a
T rophy for the Single Operator, All Band
division and Gene Krehbiel , VE6TP is offer­
ing one fo r the Canadian participants. We
would like to have one for the T op single­
bander of the contest. A plaque for the

[Text cont. on p. 1/2. Scores overleaf.]

Joe M olinaro, 11 MOL who got specia l permission
to orga nize PA9CN for the contest.
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Continental LeadersTop Ten
ALL BAND-SINGLE OPERATOR

ZLl KG .. . 1,042,152 HK4AET .. 724,129
G 3N MH 966,249 UA IDZ . .. 676,056
SM5BLA 954,446 17AA .... 634,13 2
DJ 6QT 903,033 WA2SFP .. 614,320
HI 8XAL 820,534 CT I KT .. . 586,264

Top Ten
MULTI·OPERATOR

19 RB 3,030,335 G8FC 1,621 ,296
14LC K 2,102,275 DKOAA 1,434,675
4M4A 1,852,311 LA 1K 1,404,390
OH2A M 1,828,200 UA I KBW . 1,251,513
HC I EY .:. . 1,738,486 SM2BJI . . . 1,188,000

28 me
LUI D AB .. 595 ,976
ZD8C X ... 416,465
ZS6BEJ . . 323,390
K4YYL 3 14,820
DJ7C P 270,504
J A3HZT .. 129,870
VK3QV . . . 67,368

21 me
YV ILA .. . 553,776
SM3CNN .. 450,560
W3A ZD . .. 325,852
J A2C WX .. 247,936
9Q5FV . . .. 234,780
VK2KM . .. 159,768

14 me
J A IAEA . . 725,190
18JT 465,350
YV5AGD . 352,500
WA4PXP .. 350, 106
VK2APK .. 348,520
C N 8AW . .. 128,520

7 me
G3N LY 32,3 76
UW9AF 30, 213
K2G XI . . . . . 25,800

3.8 me
Y V5UTS . .. 42,436
DJ6TK . . . . 22,578
K8DOC ... 5,55 1

134

171
190
30G
158
162
127
118
231

48,101
4&,&44

129,927
44,394
42,978
28,776
20,475
90,420

J amaica
A 13,020

Africa

Gnatemala
A 35,640 291

35,256

262,676
195,888
155,570
63 ,244
41,650
17,216

2,028
73,568
68 ,355

264,328
184,027
126,084

77,348
73 ,632

840
95,922
59,048

1,15 2
720

254,553
99,918
99,085
26,060

6,968
2,739

49,440
24,208
24, 120
41,471

7,285
945

180,480
157,745
122,880
107,568

24,750
21,280

3,277
99,552
82,485

114,000
65,582

271,440
28,372
14,632

5,551

300,186
247,744
46,157
43 ,068

6,32 7
104,280
39,867

1,738
8,164

99,268
69 ,300

331,078
162,603
121,500

W9EWC •• A
W9DUB .. "
K9ZJV ..
WA9 1Br ..
K9YTG ..
W9LKI • • 28
K9BGl "
WA91AT ..
K9CUY .. 21
W9JDJ • • 14
W9lTD .. ..

WaYXD . • A
WAOM OB ...

, WIlLSB •• "

•
; \ #

•

614,320
176,950
156,520
127,512

73,914
67,580
51,623
45,696
24.543
22,200
11,048

231,986
33,704

8,450
6 ,396

260,092
72,960
28,400

North America

This is wha t it was like a t SM4CMG du ring the contest.
Bob was not p la nning any gardening at the time.

WA2SFP • • A
W2GOO . . ..
WB20IV • "
WA2lQO . ..
W3TBF/ 2 II

W21 UV "
W2QKJ • • "
W2l EJ • . "
K201J "
WA2YFB • "
W2JKH •. "
W2BG,E • 28
WB2PCF • II

W2GKZ • . "
W2N ... ..
WB2FON 21
WA2CYQ . ..
W211Y •• •"

Number groups after ca ll letters denotes following: Band W5KC .. . ..
(A-alll, final score, number of QSOs and pre fixes. Certificate
winners are l isted bold fa ce. K&ERV ••. A
SINGLE OPERATOR K2DGI •• 14 lD,3D4 69 56 W6VNH .. ::

K2GXI .. 7 25,800 146 100 :~~~~ I ' : : ..

W3C8F . . A 4,550 44 35 K6P IH ... "
W3TlN ,. 28 229,257 455 119 W6QBY •. ..

Unit ed States W3BGN . . .. 151 ,786 349 166 K6SUC ... ..
K1HVV . . A 301,282 578 194 W3QOR " 48 4 4 WA61VN . 28
WlUOP .. .. 154,755 295 181 W3AlD . 21 325 ,852 572 214 WA6lQV ...
WIDYE/l .. 77,252 223 124 KH6FBJ/ 3 .. 215,757 445 183 WB6lFR . 21
Kl lYM .. 11,501 75 53 W3JPT . . . .. 13,516 93 62 WA6EKL ..
WI PU .. .. 7,128 56 44 W3AYD . ,4 88,200 231 150 K6YNB ..
WICGD .. .. 486 26 27 K3SWU .. 23,400 113 75 WA6YMX ..

~l':NGJ. 2~ ;~ :~;g ~:~ 1~~ K3ZPG .. .. 260 10 10 ~~~~U . : '. ':

W10RV 21 123,255 261 165 W4N8V . • A 178,4&3 391 179 KURA . . 14
WAlEOT .. 7,176 64 52 W4YDD . . " 152,784 388 144 WB6EFA . ..

WA4H OM . " 133,408 296 176 WB6KUi . 7
771 280 W4JD " 60,049 211 103 W6JTB . . . ..
376 159 W4HOS 34,239 119 101
340 182 WA4YDR .. 15,180 105 69 W7SFA A
302 154 K4YlL • . 28 314,820 578 220 W7QEU ..
206 127 W4NMl .. " 55 ,458 190 117 W7AYY ..
194 124 K4WUY . 21 137,712 355 152 W7YG ..
143 143 W4CYC 114,444 288 153 K7JlF ..
158 102 K4YMQ 60,168 215 138 W7fCD ..
121 81 W40RW . . " 51,408 175 112 W7HRH . 21
I II 74 W4FVY .. .. 26,660 110 86 W7EVU . . ..
71 53 WA4PXP 14 350,106 534 258 W7LBN ..

473 193 W4Al K 79,242 196 141 W7Q.PK . 14
1~~ ~g W4HA 20,224 105 79 ~n~~1 . . ::

52 41 W5BUK . . A 9,888 77 48
492 196 K5EXW .. " 9,405 65 57 WASRSl . . A
231 120 W5MSG . . " 1,180 23 20 W8PQQ ..
135 80 lW5NOP . 14 128,128 288112 ~~Al~C R ' : ::

W8KC ... ..
W8f BS .. "
WA8l NE ...
WASLED . 28
K8EHU . . ..
KlHlU .. 21
W8HYV ..
KBYBU .. 14wane ..
W8GKQ ..
K8DOC 3.8
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MULTI-OPERATOR
48 29

159 64
129 12

OH211 ..

62 48 OH2AM • •
154 103

1,828,200 2299 300
(OH·DX-RING R.Y.)
918,9 10 1576 21 5

(OH2 BC P & DH2PC)
DH2AF ,. 214,812 527 156

(OH: 2BG, 2BCA, 2BGD, 2VB)

6,672
42 ,436

7.
• 3.8

82 YVI BI
10 YV58TS'"11

47,970
330

4,116
30,016
27,000

YK3ARX . 14
503 160 VK3 KS ... ..

s ieur
142,720IT1 GAl , . 21

9,702 10 49 North America 19RB . .

Cook Islands
A 239,355

L aos
521,888 1001

1,158,966 1602 219
GMU, HBO, SNG &

Il MDl )

S w i t zerlan d
HB9lY .. . A 319,800
HB9AHA . " 36,120
HB91 X . , 28 8,184

W ale s
GW3NNF 3.8 16,150

Yugoslavia
yunG . . 14 118,720
YU2NFJ , . .. 56,316

439
361

160
156 DU1fH

P h ilipp in e s
.. A 41 2,344 779 184

V en ezuela
YY7AV A 89,139 257 129
YV5CIB . . " 24,420 126 66

43 2 126 YV1FY .. 28 176,410 467 130
709 168 YV3NS ". .. 15,048 116 44

YV1LA ,. 21 553,776 1367 139
439 92 YV1 SA . . . .. 175,624 534 116

25 20 VV5AGD • 14 352,500 519 235
276 84 YVlEJ 68,370 265 129
134 47 YV IQN " 10 ,985 8 1 65

56,034 230 99
(Club Stat ion)

849,585 1358 209
(DA4S0 & OA4DS)

U.S.S.H.
655,400 1373 226
(Jerry, Mart, Mati)

327,624 723 204
(Aiel, George , Vic)
324,012 830 201

(UQ2: AN, AD, u , 22317)

444,672 1032 201
N.£. & Nikolai F.Z.)

289, 110 697 230
(Boris & Tolik)

187,0 10 566 194
(Club Sta tion)

UB5KTF
(Nikolai

U5ARTEK . .

Check Logse EL9C, LA 3QG, LA4DJ, LASKK,
LA6U. LA7J11. LA8 RI. O K INH. OK2VP.
l' A0 NLC. PY2DBV. PY2DCA, PY3BAD. PY911 B.
SM3CER. SMSBBC. SMSBHW. SMSBNX.
SMSBO E. SMSDSF. SMSDZG. SMSG A. SMSIC.
SMSZZ. SM6CZU. SM7AC B. SM7CJC. SM7CMY.
SMJDK. SM7TY. UN ICC. UP2KN P. UA3FT.
UJ8A H. UW9WC, VE3MR. VK2CM. VK2 MR.
VP8IU. W I BFS. W 3MDJ . WA3IIAN. W4NJ F.
W B4EO ll . W6C FG. W6FKZ. K7ARR. W7M SI.
WA8I'YD. W9RMQ. K~HI L. YVSAMP. YVSBPG .
9G IKT.

DK8AA . .

OJ9EJ
170

218 147

154 62
P e r u

27,2 52

Brazil
303,800

56 ,660
30,420
78 ,125
38,220

602
323,661
257,307

49,616
34, 196
24,297

1,464

Urugua y
A 87,171

South America

13 9 OA4WV " A
82 67
28 27 CX9CO

'0'74
7.S
4S

91 56 CE6EF
CE 3ZN

273 147 CUAA

Chile
'" A 1,216

21 422,064
" 14 29,848

Colombia
HK4AET ., A 724,1 29 1144 217

566 142
300 126 E ast e r Island
160 63 KeO XV/CUA A 4150 58 25

N etherla nd s An t ille s
382 130 PJ2CR . . . A 185,470 630

P ar ag u ay-
283 121 ZP3ll , , 14 18,61 2 99 66

E st on i a
UR2GZ . . . A 15,762
UR21V , . 28 10,149
UR2CW . 21 312 ,056
UR2CC • . 7. 1,692

E u r op ean
UA 1DZ A 676,056
UA3DR .. 299,046
UA6XG " 55,045
UV3 XX .. 33,549
UW3KAS . " 28,800
UA3TU . . 28 12,852
UA3AYN . " 1,980
UA I KBB . " 270
UA1ll . . 21 53,244
UW3CX . . .. 40,740
UA6NF . . " 3,600
UW3VT . . 14 181,634
UA4CZ .. " 96,2 78
UW3EH 67,497
UAI CS " 33 ,535
UA4KNS . " 23 ,552
UA1WW . 7. 5,096

K alin tn grad
UA2CD .. 3.8 5,432

U.S.S.R.

L at via
UQ2AZ .. A 64,680

L ith ua n ia
UP2CP .. A 158,188
UP2NV .. 77,4 90
UP2CG .. 21 22.113

M old avia.
U05SA ,. 14 70,072

U k r a in e
UB5RR ., 14 43,439

White R u ssia
IlC20 N . . 28 279
UC2BF " 14 11,3 90
UC2CU ,... 1,080

Ocea nia
A u st ralia

VK2KM , 2 1 159.768
VK2APK . 14 348,520

YK3AXK , . A 117,484
VK3XB ,.. .. 1,380
VK3Q.V , . 28 67 ,368
YK3SM • • 21 17 ,907
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M orocco UASEU .. A 306,31' 571 191
eNBAW 14 128,520 31' 136 UA9VH .. 138,000 425 150• ..

UW9CR . 28 24,696 152 63
Mou mb iq ue UW9DI .. 17,281 104 59

I ..
CR7DS 28 93,496 296 116 UA9BE • • 21 40,508 174 12

UW9WR • 14 1&,464 tOt 5&
Rep . o r Con l o UWUF .• 7 30,213 132 II

9QSEP .. 28 189,505 508 151
9Q.5 FV .. 21 234,780 536 156 UAISH • • 21 15,486 t5I "UAICO •• 14 128,590 492 110

South Arrtca UWOIE .. 15,104 16. 52..
IS50A ... A 322,531 ... 16. UACAI ." .. 12,900 16. 43
IS6BEJ 28 323,390 745 146 UWOAA .. 4,692 72 23• ..
I S6BLR 0

.. 136,255 385 119
GeO~a.

Tansania. Uf6 FE •• 21 2 ,007 509 151
5H31U • • • A 112,972 430 149

K au t h

Asia UUJ A • • • A 364,050 &2' 225

Ara ha nilta n
T ur k oma n

IUH8BO • • 14 77,539 230 133 Iris a nd lIu yo \.Ol'tm and their set-u p at 5T5KG in
U5Re • •• A 114,94' 345 124 Mauritania , The Yosme DXpediti on hod to ma ke a

EuropeCeylon hasty exi t from this aTH due to sudden unsettled
4S7PS • • t4 1,794 64 43 d iplomatic relations in tha t country.Aland Islanda

I ndia OHI NI • • • A 171,330 44& "&
YU20KI , 14 170,940 394 154 ON5SM . 2. 70,411 m .. Gree ce

Austria OH2XA ." .. 3,3 17 40 31 $YIIWY ,. 21 91,&24 32& '0
Israel OE2EGl ,. A 95,180 300 141 OH2BCI . 21 241,902 61& 151

4X4FV t4 222,&42 ,.. 133 OElEV .. , .. 85 ,428 292 126 OH6VE .. 20,300 111 70 H ungary• •

OUOS/l 21 21,484 t21 64 OH10t( .. ' .004 86 3. HA5CQ . . 14 38,615 233 11..
J apa n OH2WI •• 14 431 ,951 199 223 HA5BY .. 31,075 218 11

JA1CG ... A 272,020 ... t4' Belgium OH5VT ... .. 121,198 400 154 HA5FE .0 0 .. 25,555 153 9
JA1JM A 1&3,520 404 t 40 ON501 2' 34,034 t58 17 OHSWF .. 29,376 192 102 HA5FQ .. 1,650 35 3.. ..
JA3l GG .. 96,150 29' 119 ON4Xt " 21 51 ,048 253 72 OH3XI . 0 ... 1,248 30 26
JA2JAA .. 88,911 282 107 ON5MC'i .. .. 39,840 176 13 OH5UQ •• , 1,'70 32 26 I cela nd..
JA8A IP .. 68,478 232 101 OHtYW , 3,' 9,044 121 16 TF3EA A 84,042 229 203
IAI 0 FQ " .. 48,134 205 82 Czechllovak la.
JA7FC .. 36 ,824 130 10' OK2ABU . A '11 ,244 350 137 Germany Italy
JA8SW '" .. 28,923 112 93 OK IAHI .. .. 16,358 296 146 OJ6QT A 903,033 '347 269 IlAA A &34,132 122' 23.. . , .. .
IA1COV .. 23,528 129 68 Ot( IAO M . .. 60,590 199 146 Dl2QI A 564,417 827 289 19FLO .. 540,582 1006 211.. .
JA7COU 0' .. 4 ,556 50 34 OK3EA .. " 60,048 301 139 DL9NF .. 335,220 823 148 I1Ptl .. 28 78,56' 30' 17
IA30RV .. .. 1,088 23 34 Ot(2 BEN , " 51,216 205 97 OL7AA .. 332,882 715 178 llCWN .. 41,726 169 •..
JA30NU o.

.. 110 10 9 OKI VK . . . " 38,210 157 86 Ol58V .. 318,539 606 229 18H .. 0 . 14 465 ,350 102& 22
JA4AQR/ 5 .. 90 7 • OK1MP , 28 35,332 t57 71 DJ2YA .. 248,942 385 269 12 LAG .. 386,260 832 21
JA3HZT . 28 129 ,870 362 130 OKIAOP . '4 259,556 560 117 oL7HI .. 203,515 417 155 llRRE .00

.. 213,280 498 17...
JA6AFL .. 91,520 306 104 OKIAHV .. .. 81,792 301 138 DI81 F .. 173,004 483 156 Il t(G .. .. .. 210,684 500 19
IAlJUQ .. 34,892 203 61 OK20P 0 0 " 57,460 222 130 DL7EN .. 142,307 358 187 IIKFL .. 63,220 247 11.. .. .
JA2AXG .. 33 ,126 158 13 DK IWGW • " 33,384 154 104 DJ41lA .. 110,084 308 146 IllCF .. 16,646 134 8.. . ..
JAlI ZZ .. 22,490 122 65 OK30C .. 12,141 171 71 oL9HC . . . " 89,996 300 149
JAILYl .. 9,660 83 42 OK2QX 0 3.8 ' ,856 132 72 oJ91X .. 81, 176 294 139 L u:umbourg.. ...
JA2BVI .. 5,328 48 37 OK2BHX , .. 4,482 89 54 DlIAM .. 64,200 234 150 U1BW . .. A 36,039 295 12.. ..
JA2CWX • 21 247,936 577 149 Ot(IVE ... .. 1,515 48 35 oJ411 .. 53,821 208 107.. .
IAI MiN .0 .. 154,496 372 142 OKIAAE .. .. 67. 32 26 DUEl .. 46,140 200 114 Mona co...
JAlEOD .. .. 106,560 310 120 DL6WE .. 29,592 174 108 3A2MJC . 14 1,01' as 2..
IA9U R/0 • " 49,011 180 93 Denma rk DL9EM .. 27,950 150 86..
JA8CAU •. .. 11,591 132 '9 OZ3SK A 454 ,316 822 212 DJ2T1 .. 27,027 178 99 Netherland s...
IA2HMO o ... 15,517 91 59 Ol4FF . .. .. 143,808 402 214 DlIMo .. 22,576 122 83 PAIXPQ 00 A 578,240 l D20 20..
JA2FDI .. 13,847 81 61 Ol7BG ... .. 32,550 133 93 oL6KG .. . .. 18,104 105 62 PA0DEC o. .. 91,440 294 12..
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- (Pot. Pe nd.}

Select Quality.. ..
.. .Specify &.1."

v

Classic 10-15
A new beam for 10 and 15 meters ..
Revoluti onary broad band capacitive
matching!" Full power ra ted. Wea ther­
proof metal encased tra ps. Light­
weight: 27.5 Ibs . assembled. May be
stacked w ith 20 and /or 40 me te r
beams.

Classic 33
Hard working for ex tra gain on 10.1 5
and 20 meters . Wider e le me nt spacing
a nd improved clamping. Broad band
capac itive match~ Full power rati ng.
Weatherproof t raps fo r constant fre­
quency stabi I l tv , - (Pot. Pend.)

TA-33
Ex ce l l ent results for full ham ba nd­
w idth. Fu l l power rated for 10. 15.
and 20 meters . Strengthened center
secti ons of the 28' maximum length
elemen ts. Wea therproof traps for con­
stant frequency sta~bility. May be
converted to 40 meters .

TA-33 Jr.
A low power beam with · ' a uthor ity. "
Rated at 300 watts AM /CW. and 1000
wa tts P.E. P. on SSB. May be converted
to MP-33 for higher power ra ting. Max .
element length is 26 ' Boo.

For more informati on on these. or any
of Mosley antennas see your neares t
author ized Mosley dealer , or write .

N orth li ndbe rgh Blvd . Br idget on . MO. 6 3 0 4 2
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Heathkit 5B-101 80-10 Meter 55B Transceiver .... $370.00
\dded to Front Panel Selection Of SSB Or C\\ '
Filters . __ The New 5 11-640 External L!\IO Provides
Versatility And Performance For The 5 8-lOt Trans­
celver \Vhich S urpasses Every O ther Make Of SSB
Franscelver, The new 58·101 features a front panel
Frequency Control swi tch enabling Locked Normal
'requency control for complete transceiver tuning
hrough its built-in LMO (Linear Master Oscillatnr),
Locked Auxiliary frequency control for transceiver
uning with the Heath S8-64O Externa l LMO, and
m Unlocked Auxiliary position for separate tuning
vith the receiving frequency controlled by the S8-101
_MO and the transmitting frequency controlled by
he SB-64O LMO.
J rder The SII-IOI For The Best Value In SS8 Trans­
'elvers _• _ for high-performance features such as the
.80 walls input P.E.P. SS8 and 170 walls CW input
considered the optimum power for either barefoot

'A RTIAL SB. 101 SPECifiCATIONS - RECEIVER SECTION : Se n11­
Iv l' y : Leu than I microvoll fOf' 15 db I~nol_ph,ll-ooile to no ile rat io
or SS8 operation. SSB 1.1~t1v lty: 2 .1 kHz minimum 0 1 6 d b down.
; kHz mo_imum 0 1 60 db down - 2:1 nominal Ihape fOclor - 6 ,60
lb. CW Sel.cti vlty : (With opl ionol CW filte r S8A.301 .2 inl to lled) 400
iz minimu m a t 6 db down, 2.0 kHz ma.imum at 60 db down. Spurioul
e l panle: Image and IF reject ion better than 50 db. Inle rnal Ipur iOUI
igna ll below equiva lent antenna input of 1 microvolt. TRANSMITIER
,( CTIO N : DC powe, Input : SSB: 180 walll P.E .P. conti nuO<.I I vo ice .
:W : 170 waltl - SO% duty cycle . RF powe' ovtpvt : \00 wa tls on
K1 lhrough 15 melers; 80 walh on 10 meters (SO ohm nonreactive load).
) vtpvt Impedance : SO ohml 10 75 ohml with lell than 2:1 SWIl . O s­
:lIIa to , feedth,avgh 0' m hl e, p,odvctl: 55 db below rc ted outpul .
-4a rmon lc rad la llan : 45 d b below re ted autpul. T,ansml t.recelve
Jpe,atlon : 55B: PUlh.lo ·la lk or VOX. CW: Provided by operat ing VOX
rom a keyed lone, uling g rid-blod h ying . CW Iid e-tone : Inler na lly
..... itched 10 spea ker in CW mode. Appro• . 1000 Hz lone. Ca, rle , IVp·

operation or for driving a linear), switch selection of
upper-lower sideband or CW operation, PIT and
VOX control, built-in CW sidetone and built-in 100
kHz calibrator, 1 kHz dial calibration and truly linear
tuning thanks to the famous Heath LMO, and either
fixed or mobile operation with the appropriate power
supply.
\Ve Invite You To Compare. Send for a complete
S8-101 spec. sheet. Conta ins all specifications and
complete schematic diagram. Then make your com­
parison with any other rig on the market.
Kit 58.101 , Transceiver. 23Ibs *370.00
A••e m b led SSW.tOl . Transceiver. 23 Ibs ', $540.00
Kit 5 8 .600. S8 ·Series Speaker. Glbs ' 18.7 5
Assembled SBW-600. S 8 -Series S peaker. 6 Ibs $24.95
S BA·301·2. Optional 400 Hz CW Filter. 1 lb. . .. . • . . . . ' 20 .9 5
SUA.100-1 . Universal Mo bile Mounting Bracket.

6 Ibs. . .. . . .. . . . . . . . ... . .. . • _.... _.. .... .. . • . . . • . • • ' 14 .9 5
Kit H P-13. DC Mobile Po wer Su pply. 7 Ibs.. _••. .. ... '64.95
Kit HP-23. Filled · Stat io n Power Supply. 19 lbs. . . . • . . '49.95

p,... lon : SO d b down from lingle -lone outpul . Unwanted I ideba nd
Iv ppre..lon : 55 db down from lingle -lone O<.Ilput at 1000 Hz refe rence .
Th l,d o,d. , d lsto,tlo n : 30 db down from Iwo -Ione O<.Itpul . Nolle level :
At leolt 40 db below l ingle·lone carrie r. Rf comp,..d o n (TALC):
10 db or greater a t .1 ma fina l grid current . GENERAL: fr~vency

coverage : 3 .5 10 .c.Ol 7.0 ' 0 7.5: 1.c .0 to 1.c .5; 21.0 10 21.5; 28.0 10 28.5;
28.S to 29.0; 29.0 10 29.5; 29.5 to 30.0 (mega he rtz). f.-qvency Ita.
bil lt y: l ell thon \00 Hz pe r hO<.lr a h er 20 minulel warm·up from norma l
a mbient conditionl . lell than 100 Hz fa ' *1 0% line volloge varialionl.
Model of operation ; Selectc ble uppe r 0 ' lower l ideband (Iupprelled
carrier) and CWo Dial accuracy - "res.Ua bili ty" : Within 200 Hz
on all bandl. EI.ctrlcol dlol accu'acy : Wilhin 400 Hz ah er ca libra t ion
0 1 nea rell 100 kH z point. Dial mechanism bacUalh : l en than 50 Hz.
Calib,at lon : 100 kHz c'y lta t. Powe, , equl'em ents : 700 10 800 valli
0 1 2SO ma : 300 VOItI a t 150 mo; - 110 va lli 0 1 10 ma : 12 '00111 a t 4.76
om pl . Ca bine t dlmendonll 14Ji· W J[ 6~- H " 13H - O.

1 _



Heathkit 58-640 LMO . . .. • • • • • • • • • ........ .... $99.00
The S Il-MO Is Like Adding A Second Receiver For
DX Operation ••• Provides (I) normal S8-101 trans­
ceiver operation, either external LMO (2) or crystal
(3) control of transceiver frequency, or either external
LMO (4) or crysta l (5) control of the transmit fre­
quency with independent receiver tuning through the
S8-101 LMO. A red panel light indicates when the
58-640 is actually controlling the frequency. One
panel switch selects LMO or crystal control; a second
switch selects either of two crystal frequencies. Here's
the convenience and all-around versatility you need
for a top OX rig. Features S8-Series styling. Here is
a unique combination of performance and versatili ty,
the uncompromised value of choosing Heathkit. plus
the "pride of authorship" in going on the air with a

fine piece of communications equipment you have
assembled yourself. Note : The SB-640 operates only
with SB~ IO I transceivers.
Kit SB~640, 9 Ibs *99.00

S1-640 SPECifi CATIO NS - fNq",e"cy o",tp",t, lMO : 5 10 5.5 M1'b .
freq_"cy outp",I, " y. lo l: ~ . '15 to 5.515 MHz. freq _ " cy IlolN llty :
len then 100 Hz per hour o ft .... 20 minutes warmup from norma l a mbient
conditions. len thon 100 Hz 10' * 10% line ..oltege variations, VI._1
dial o cc",racy : Within 200 Hz on a ll bonds . EIec', lcol d ial o<c",",cy :
With in ~OO Hz after co librot ion 01" eorest 100 kHz point. 0 101""c'-,,I....
bacUosh : leu than 50 Hz. f,onl pano' conlTol. : Ma in [LMO ) Tunirt"
d ie l; LMO/XTAl switch; Crysta l Selector switch - XTAl 1/ XTAl1, P_I
"lilh l: O N when Ironsm;ning or Ira nsce i..ing freq uency is controlled by
h lemol l MO. R_r a pron ' od lll l..: Connector to S8· \ 01. Frequer>cy
Ad just trimmers XTA l l and XTAl1. 'owe, requirement. (f ro", sa. IOt
TronlCelver): 150 VOC a t 5 mo . 12.6 VAC at ~.50 mo. DI..-ttllonl:
6~· H. (plus feet ) Jl 10 · W. Jl 11 "'· O. (including knobs),

(P1en e Print)

FREE 1968
CATALOG_........1

H . ...n .lo(lT ' _8

1.-:• .j::;-
Describes these and ower
300 kits lor stereo/hi -Ii.
cob TV, .lMtftr ractio,
short..... test, CB. mao
rine, 1CI1ICItioMI. .....

and ....,. Sewt .p to 50% by doinl tile ..,
r r ,til, JOIj"". MeiI ClOlipon Of writ. HNttI
CoIn.....,. ...1........ Mitll ',. 49lV'



BY JOHN J. SCH ULTZ, *W2E E Y/ l

Logically, one should tune up a linear at the same input power at which it
operates. The difference in value between the p.e.p. and average d .c. power
input rating of most linears precludes such tune up in a simple fashion as is
done with c.w. transmitters . One method to effect tune up, although not new,

but used by few amateurs, is to pulse tune a linear.

t

I

No O PERATOR would normally
tune up a 100 watt c.w, transmitter at o nly
25 watts d.c. input and then proceed to
opera te it at 100 watts input without re­
checking the tuning, particularly for maxi­
mum power output. However, many
o pera tors do the equivalent of this pro­
cedure when they operate an s.s.b. amplifier
at a relatively high p.e .p. input but perform
the tu ne-up of the amplifier at a much re­
duced carrier d.c. input level. For an s.s.b.
amplifier, not only is this procedure insuffi-

· 40 Rossie St., Mystic, Conn. 06355.
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cient to maximize power output, but the
linearit y of th e amplifier cannot be optimized
by adjusting the drive and loading for th e
best conditions.

D.C. an d P.E.P. In put

T he low duty cycle of s.s.b. vo ice opera­
tion. wh ich is generally even lower than that
of c.w. operation. allows components to be
used in an amplifier (tubes, transformers,
erc.) which have low average power handling
capability. Therefore, an amplifier may be
rated for 250 walls c.w. service (full, sus­
tained, carrier) and 1,000 watts p.e.p. for
s.s.b. service. The two operating modes are
different in the important respect that on
c.w, the d.c., key-down input is 250 watts
while on s.s.b, the instantaneous d.c, input
reaches 1,000 walls. The average d .c. input
on s.s.b. depends upon the amplifier
characteristics. voice characteristics. etc. It
may be 250 walls or even less, but nonethe­
less. the amplifier is operating in a different
power demand condition than it would be on
c.w. and it should be tuned differently.
Otherwise, maximum performance will not
be obtained from the amplifier.

Some amplifiers are rated for the same
p.e.p, input on s.s.b. as their key-down d.c.
input on c.w, No problem is presented here
as the amplifier can be tuned under key-
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Fig. 2-Simple diode switch (A) and pulse signol
generator operating at line frequency.
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Pulsed Keyers
Various pulsed keyers can be used to

ac tua lly interrupt either the r.f. or a.f. tone
signal input to a s.s.b, transmitter. The
simplest situatio n of all is presented when
one has a good electronic keyer and it is
desired to maximize power output of a linear
which has an average power input capability
of one-half its p.e.p. rating. The keyer is set
to produce dots at its highest speed and the
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possible to match the p.e.p. and average d.c.
opera ting conditions of any amplifier for
tune up purposes.

The on and off keying of an s.s.b. trans­
mitter at the proper rate can be done in a
number of ways. The audio input ' (single
tone to produce a single output frequency )
or the r.f. carrier using carrier insertion can
be controlled. If one were fast and accurate
enough, manual keying could be used. One
would have to be fast enough so that the
plate meter of the amplifier would not move
perceptably with the keying of individual on­
off sequences and accurate enough so that
the on and off periods always had the same
time duration relationship. Of course, such
performance is not possible with manual
keying but the concept of manual keying is
useful to remember that key-down con­
ditions represent the peak or highest d.c,
power input to an amplifier.

down conditions to the same peak input
level it operates at for s.s.b, transmission.
Because of the damping effects involved,
the meters (plate and grid current ) will
read lower (about 50 % of their c.w, value)
during s.s.b. operation . The peak d.c. input
will still reach the c.w, key-down value, as
can be seen on an oscilloscope display. No
such simple tuning can be performed in the
case of other amplifiers when the c.w. key­
down and p.e.p, inputs are not the same or
when a 2 kw p.e.p. amplifier is tuned while
connected to an antenna since, in the latter
case, the maximum allowed I kw d.c. input
value will be exceeded. A dummy load
capable of handling 2 kw for a few minutes
can, of course, be used for the 2 kw p.e.p.
amplifie r if it can be operated briefly at the
necessary 2 kw c.w, key-down condition.

Pulsing
The necessary conditions of operating an

amplifier at its rated p.e.p. input while not
exceeding its average d.c. input for tune-up
conditions, can be accomplished very neatly
by pulsing the transmitter a.f. o r r.f. excita­
tion in such a manner that both p.e.p. and
average d.c. input conditions are satisfied.

Some simple terms associated with pulse
characteristics should be understood as
illustrated in Fig. I. If the maximum ampli­
tude of the piuse represents the peak r.f. o r
a.f. level necessary in a transmitter to pro­
duce the maximum rated p.e.p. input, the
average d.c. input will depend upon the time
duration (width) of the pulses and the
frequency with which they occur. Duty cycle
is defined as the pulse time duration divided
by the pulse repetition time. For instance.
the pulse show in fig. I (A ) has equal on and
off times. If the pulse sequence is repeated
60 times a second, each "on" pulse is ltbo
second long. The repetition time for a com­
plete on-off pulse sequence is Iilo second and,
therefore, the duty cycle is Y, or 50 % . The
average power input is the peak input times
the duty cycles or, in the example just given,
it would be Y, of the peak input.

If the excitation pulse were modified. as
shown in fig. I ( B) so that the repetition lime
for a complete on-off pulse sequence re­
mained Iilo second but the "on" pulses
were only one quarter the time duration of
the entire pulse sequence, the duty cycle
would be 'A or 25 % . Therefore. by choosing
the proper pulse "on" time as compared to
the time of an entire pulse sequence, it is
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Fig. 3-Keyer circuit
which can be adjusted
for different "an" times.
With values shown, duty
cycle is v.. or 25%. With
values in parenthesis the
duty cycle is Y:z or 50%.
Relay K, is a .. mo, 2.SK
coil, Ounco MMRM or

equivalent.

tuning funct ions adjusted so the indicated
power input is one-ha lf the p.e.p. value while
power output is maximized.

If one either does not have a keyer or a
linear which has on overage power input
ra ting of one-half its p.e.p, rating. various
other methods can be used to pulse-tune the
ampli fier. A square wove generator driving
either a relay or solidsta te switch is one
method . With the frequency of the generator
set just high enough so the plate meter on
the linear does not flutter excessively, the
relay or switch is used to key the transmitter.
With most generators this method is only
useful for applications where a 50% duty
cycle is applicable. If one has a generator
which allows adjustment of pulse duration as
well as frequency, it can be used for any
duty cycle requirement.

Figure 2 (A ) shows a simple diode switch
which when driven by a square-wove voltage.
can be used to key a low-level a.f, or r.f.
signal. It would be possible to incorporate
such a switch in a transmitter at any con­
venient low-level point between two stages.
For tuning, the switch is properly driven
and for normal operation the diode is for­
ward biased from any convenient source of
well filt ered d.c. voltage to close the normal
signa l path . Figure 2 (B ) shows a very simple
50% duty cycle keying voltage source which
could also be simply incorporated into a
transmitter. Two low-voltage zener diodes
connec ted back-to-back clip the a.c. input
voltage so that an approximate square wave
results.

Another form of keying unit is shown in
fig. 3. It is simply a rnultivibrator d riving a
switching transistor to control a relay. By
varying the value of the components in the
oscillator circuit. the duty cycle as well as
the frequency can be vari ed. Values for 50
and 25 % duty cycles are shown . The latter

duty cycle would be typical of many TV­
tube type linears where a unit rated at 1,000
walls p.e.p. input might well be capable of
only 250 walls average or prolonged key­
down input.

Procedures
•

It should be noted that the overa ll objec-
tive when adjusting the drive, loading, etc.,
of a li nea r is to produce the maximum undis­
torted power output, not just maximum
power output. A pulse-keyer should be used
to quickly adjust a linear only when it has
been otherwise determined by conventional
linearity checks that the linear can operate
at a certain output level without producing
excessive distortion products. Such checks
are best done working into a dummy load
rather than on-the-air since they generally
take a bit of time to perform. However, if
they are desired to be done on-the-air, a
keyer can also be used as previously de­
scribed but to interrupt a two-tone test signal
where usc of the latter directly would cause
the linear d.c. input to exceed I kw. Using a
two-tone test, the overage d.c. input is 0.64
of the p.e.p. input. When keyed, the overage
d.c. should fall as described before depend­
ing upon the duty cycle chosen.

Keyer ¥fayeshape
The form of waveshape which a keyer

produces should be checked at least once
with on osci lloscope. No keyer produces on
exact square wave and, in fact , the latter
would be illegal as noted in the next para­
graph. T he actual duty cycle can be read ily
estimated fro m the oscilloscope display by
comparing the actual area contained in the
"on" pulse to that of the orca which would
be obta ined with a perfect square wove. For
a keyer with a nominal duty cycle of 50%,

[Continued on page / / 6)

28 • CQ • January, 1968



ALL NEW 6-Element
THUNDERBIRD DX

Stili $420.00
Only

.q.. ~-
'iYo EY--- - _.

.' -

...t.. ... ... • _... -

MARK 2

New "Hy-Q" Traps

Up to 9.5db
Forward Gain
25db Front-to-Bac Ratio

SWR Less Than
1.5: 1 on all Bands
Takes Maximum Power

odel TH6DX
149.50 Net

ModelTH6DX

The best
Features of any

Transceiver-
• New 400 Wall Power • New CW Filter Option • New CW Break-In Option

• New CW Sidetone Audio . New Precise Vernier • New Solid State VFO
Logging Scale

e lectroni cs inc . "WHERE PROMISES ARE KEPT"

"Having Antenna or Tower prob le ms? You can rely on Ade lphi 's
Personalized service. Ca l l me today ."

Vy Bes 73's Vince, K2HEV '
Jericho Turnpike. Westbury. L I.. N ,Y. 1159 1 (516) 333·7000
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Something Really New!
The resuit of 15 yea rs o f ex haus t ive research-of tryin g to find the best antenna f(

every possible situa t ion . ;'{ot a re-hash of old material, hut a com pletely new amI exci
in~ hook cl e~crihin:.:: techniques and conce pts as never be fore seCII in the antenna fie].

So hi g and com ple te that it takes three volumes 10 tell the wh ole story. Now, aft c
six yea rs of prepa ration, th e CQ T echnical Iihrary is proud to present Volnme I i
thi s soon-to-he-classic trilogy. Vohunes II and III will follow in quick succession. I

. devi IHere's j us t a match rng, evrce
sample of what Vol - what happens to a
ume I covers: Trans- that reflected pow
miss ion line theory. which end of fe
Attenuation. lrn ped- is more importa
an c e, St a n d in g to match, how
waves, resonant and use open wire fe,
non-resonant lines, on beams, garnn
stub match ing, sin- rnatches.Tvrnatche
gle and parallel co- fe eding T -mat
axial lines. radiation w ith dual coa
fundamentals, cur- transforming b
rent dis tri but ion, in- an ced 100 oh
duct ion field, radi- coax lines to 200
ate d field . ga in , 50 ohms, ca pacit i
reci proci t y, rad ia- match for balanc
tion resistance. di- transmission lin
pol es, · t r i p o l e s . induct ive (hai r-p
depth of elect rica l match, quarter w
ground , r e lat i ve and short bazoo
ground conductiv ity for balanced fe
from s.w.r., reactive broad band bal
va r i ation s , f ree and effect on fe
space 3 dimensional point current. eff
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RevieW's:

The Drake

a.ttrnotez-

BY WILFRED M. SCHERER,* W2AEF

fi_

A NEW addition to the Drake line
of amateur radio gear is the Model W-4
R. F . Wattmeter with which s.w.r. may also
be determined by using the monograph sup­
plied.

The operation of the reflectometer-type
s.w.r, ind icator commonly used by the ama­
teur depends on inductive and capacitive
coupling between the center conductor of
a section of transmission line and a pair of
adjacent wires to sense forward and re­
flected power and consequently indicate the
S.W.r. Although it is a simple affair and use­
ful for S.W.r. readings, it does not indicate
actual power as may often be desired.

This is due to the fact that the sensing ar­
rangement is a frequency-conscious device
in which the sensitivity increases with an
increase in frequency. It thus requires a
meter-sensitivity control which must be re­
set for a given scale reading and power
whenever the opera ting frequency is changed.
It is not adaptable, therefore, for fixed cali­
bration and its usefulness in respect to power

• Technical Director, CQ.

readings is only that of indicating the rela­
tive power at the particular operating fre­
quency.

On the other hand, a directional watt­
meter, such as the W-4, is not frequency­
sensitive and thus can be calibrated to show
actual power as well as provide the deter­
mination of S.W. f. It also is a reflectometer,
but it senses the forward and reflected power
by means of a transformer that has a bal­
anced center-tapped toroid-wound second­
ary, while the primary consists of the center
conductor of a transmission line which
passes through the middle of the toroid core.
By proper design and selection of compo­
nents, a relat ively flat response can be real­
ized over a frequency range of at least 15: I,
making it possible to calibrate the instru­
ment for actual power levels independent of
frequency. The s.w.r. is determined from the
ratio of the forward and reflected power
readings.

The Drake wattmeter is designed for "in­
line" use with 50-ohm transmission lines to
indicate either forward ' or reflected power
levels up to 2000 watts (continuous duty)
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over a frequency range of 2-30 mc. It also
may be used at 50 mc with a correction
factor of X 1.11. The accuracy is rated at
:!: [5% of reading + 1% of full-scale cali­
bration]. There are two ra nges, 0-200 and
0-2000 watts. Either one may be switched to
read forward or reverse power. A celluloid
nomographic-type calculator enables the
s.w.r. to be conveniently determined accord­
ing to directional-power readings. The
v.s.w.r, of the unit is rated at no more than
1.05:1.

The W-4 consists of a small case in which
is installed the selector switch and the in­
dicating meter. In the rear of the case, that
has an open back, is the "sensing" coupler
equipped with standard 50 -239 coax connec­
tors which protrude to the rear for the in­
put and output cables. In order that the in­
dicator may be placed at a convenient place
for easy observation, without making it
necessary to extend or drape cumbersome
coax leads to the unit, the sensing coupler,
which has about 3 feet of cable attached to
it, may be removed from the case and placed
near the rear of the transmitter.

Installation of the W-4 simply requires
connecting it between the output of the
transmitter and the transmission line, or in
series with the line at some convenient point.
With the switch set for one of the forward­
power ranges, the meter will read the sum of
the power absorbed by the load and that
refl ected by the load. With the switch set for
a reversed range, the reading will show only
the reflected power which with a perfectly
matched load and an s.w.r, of I : I, will be
zero. The forward reading also is indicative
of the applied power or the transmitter out­
put.

Where the s.w.r. is other than I :1 , some of
the power applied to the line will be reflected
back toward the source by an amount de­
pending on the degree of mismatch at the
load. The power taken by the load then is
the difference between the forward and re­
flected powers. Also, the percentage of re­
flected power, related to the forward power,
is Indicative of the s.w.r. This can easily be
ascertained using a straight-edge on the
nomograph chart supplied with the unit.

Performance

The operation and performance of the
W-4 Wattmeter was checked against a num­
ber of other wattmeters as well as by mea­
surement of the r.f. voltage across a load of
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known characteristics while using an r.f,
voltmeter of known accuracy. Results in­
dicated the calibration of the W-4 to be well
within the specified tolerances.

The s.w.r. nomograph chart is handy to
use and is always readily accessible at the
rear of the unit where it is installed. When
forward-power readings are above 1000 watts
and the reflected power is more than 10%,
the chart is not large enough to indicate the
s.w.r., but by dividing the indicated power
readings by 10 and using the resulting power
figures on the calculator, the s.w.r, may then
be found. A similar situation exists at low­
power levels when the reflected power is less
than 10%, in which case you multiply the
indicated readings by 10 and use the result­
ing power figures on the chart.

It may not always be necessary to use the
calculator, inasmuch as the s.w.r, for a few
power ratios may be kept in mind. For easy
mentally-deterrnined figures, reflected powers
of I. 5, 10 and 25 percent of the forward
power indicate approximate s.w.r.ts of
1.15:1,1.2:1,2:1 and 3:1 respectively.

Although these references will be handy
for quick checks and for letting you know
when you are gett ing close to being "in-the­
ballpark" during antenna adjustments, the
ultimate goal of course is to obtain zero re­
flected power for uni ty s.w.r.

[Continued on page 113 ]

Rear view of the W-4 Wattmeter. The removabl
lensing coupler mounts in the bottom of the ca s
in the upper port of which may be seen th
attached inter-eonneding cable coiled up. Th

s.w.r, calculator is at the lower left.



•Improves any
beam or doublet

Now you tin improve your signal, also elim·
inate TVI and stra, RF from feedline - with
H,·Gain BN·" FERRITE BALUN.

Broad band performance (3·30 MHz) makes
the 8N·86 ideal for Iny beam or dipole an­
tenna. In addition it handles a full lega' kilo­
watt with ease. Insertion and feed·through
loss are negligible. VSWR 1:1 (when termi­
nated with a balanced 52 ohm load).

Here's a mechanically superior balun that
won't pull apart when subjected to the wind
whipping of a doublet.

When a beam or dipole antenna is fed directly
from a coaxial line. an unbalanced condition
exists impeding the transfer 01 energy to the
antenna. This is due to the tact that in an
unbalanced condition currents can flow down
the outside (shield) of the coa•. The.. cur­
rents radiate and thus affect both the pat­
tern and the front·lo-back ratio. In addition,
they cause TVI and drain IWIY effectwe
power.

Balun Installed on Doublet System
Replacing Center Insulator.

Get the Hy-Gain Ferrite Balun, the greatest
balun under the sun, from your Hy-Gain
dealer. Or write: Hy·Gain Electronics Corpora.
tion, Dept. AC·l, N.E. Highway 6, lincoln,
Nebraska 68501.

Mount either
above or
below the
boom

The Hy·Gain Ferrite Balun corrects this eon­
dition while eliminating stray Rf from the
feed line and supporting tower. The electrical
principle of operation is similar to that of I
1:1 transformer. It is frequency independent
and will operate over all ham b.ands. Comes
complete with 2·way hardware - U-bolt for
mounting on the boom of your beam and
husky 1/,' eyebolts for use as center insula­
tor on I doublet.

HY-GAIN'S FERRITE BALUN
HY·GAIN ANTENNAS. FOR THE MOST POWERFUL SIGNAL UNDER THE SUN
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Front view of the Monice iver
showing ports and control

layout.

B Y DAVID F. PLANT," K9LAJ / 2

Ideal as a club project, the Moniceiver is a crystal controlled six meter re­
ceiver . The single conversion circuitry includes an e ffective noise limiter and

squelch circuit, making it well suited for monitoring or net use .

C ERTA''' l.Yit is accepted that
public and emergency service are important
as pects o f the a mateur rad io service. yet how
man y hams could fire up their mobile rigs
at fo ur in the mo rning to report a tire or
truffle acc ident? There is always the c hance
that someone is tun ing around the band a nd
would hear the call. but it's a small chance.
AnJ then there was the time that you wanted
to rclav 10 the wife that vou'd be late. or the

• •
time tha t you just wanted some company
\\ hile driving: seems no one was li steni ng.
even on the c1uh frequen cy.

(I Number 5 Weehawken Street, ~ .Y.. N.Y. 10014.
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T here is. then. a aood argu ment for moni-. -
lo ring a certa in freq uency. T he problem is
that not man y harns want to keep checking
their recei ve rs to make sure that they arc
on the exact freq uency, Also the hackground
noi ...c (li ke ign ition pulses from Dick's
Po rsche ) ca n become q uite fat iguing. to say
the least.

The solution b to build a sepa ra te receiver
for monitoring purposes. In the receiver.
incorporate sq uelch. crystal control. a good
noise lim iter, and broad luning. T his i... the
7\l oniccivcr fl. as bu ilt for a club project hy
the 6 & :2 Club of Downers G rove, Hlinois.



_ Circuit Description

Basically, the Moniceiver is a single con­
version crystal cont rolled six meter receiver
with a relatively high ( 1500 kc ) intermediate
frequency, This choice of Lt. is helpful in
preventing images. as the normal image
(twice the intermediate frequency) falls well
out of the passband of the receiver front
end . A high Lt. is also helpful because v.h.f.
transmitters are seldom on the exact fre­
quency and the 15 kc Lt. bandwidth enables
the operator to copy stations several ki lo­
cycles off frequency.

The schematic of the Moniceiver is shown
in fig. I. A 6CB6A r.f, stage is followed by
the pentode section of a 6U8A. operating as
a mixer. The other section of the 6U8A
serves as a crystal controlled oscillator oper­
ating 1500 kc below the incoming 6 meter
frequency and is coupled to the mixer by
internal tube capacity. The 1500 kc signal
is amplified by two conventional Lt. stages
using the popular 6BA6 pentode and is then
detected by one diode section of a 6AL5.
The other diode section of the 6AL5 func­
tions as a noise limiter feeding the audio to
one half of a 12AX7 audio ampli fier.

The other hal f of the 12AX7 operates as
an adjustab le a.v.c. controlled clamp
(squelch) tube. When the a.v.c, voltage is
low. (no signal condition) the clamp tube
draws current and this causes an excessive
bias to be applied to the audio stage. thus

Fig. l - Circuit of a 6 meter crysta l contro lled
receiver that incorporates a crystal controlled
local oscillator a nd a squelch circuit. All resistors
are a hal f watt unless otherwise noted. All
capa citors one or greater in va lue are in mmf.
Capacitors less than one in va lue a re in mmf ex­
cept where otherwise noted. Capacitors marked
SM are silver micas and all Lf. and d . bypa ss

capacitors are d isk types.

l l-2 turn link of hookup wire on the ground end
oil,

L:. L" L.-S t #24 e. c1 osewound on %" slug tuned
forms, M iller #4400 or equ iv.

T,. T,-1500 kc i.I. Miller 12W-l or equiv.

T,- 1500 kc i.l. Miller 12W-2 or equiv.

T.-output transformer SK ohms to 3.2 ohms.
Knight S482064 or equiv.

Yl- 0vertone type crysta l cut for the desired
frequency less the i.f. (1 500 ke).

"i~
"

" ~ -·d • (-to
> ..J • ~....~
~A~,,' - c · , ••.· .. .. ~ • •• •sf • •

• A A
• S r.' • • •

.., ,r,;~ . I! ' • • •• . ..J
A~

A A~ :':;h ;;~• r.' . • •- - • ••

~, l.f :. A A•- 5l~- . . - • - •

, e ~ r riiP . •
A 'A

> C 11 II< ~ -~ .
.=.X'.... ) -4 .
o J 2~J

2..J ¥ > . .... ~
> . - -J • • •
.~ _ .. • -iH-.: Li§*'§r 1''' ~•

r---- • • !.1 :r: -• •, •.....1- - _ •- •
L ~ ____'" ~'*' ~

'1'
~ ~,f-+

rlJ~
:~ ~ ~

:: :.1 •j!n. §
· . a>L. r1~r ----,

~," •
,:'1- _ I •

L...__ _ _ :.J a~

~ ,(--to L;~
.~

:= =3 · ••. , " ~

,$.' a1-.§- ,
.= a,i"

r - - - , § r1( • •," ., • E-+ =~

rJi--.
.,:"1__1

L. : ___ .:'.J loC • "
-iE..

•
~ ~.

- ~ 2:L;E-+
•"":n. & ~ .

~

.. :1' ... c !-.1:& ::' -'= .. • II - .!!•• ~~
> ~ =- "0
u•.. .~, ~ ...

.:j{ ".T N \ Ji I .

Hi .. 0·~ .- . a
~ & 'E ~

:1 . - (--to ~ ~;.~ .
¥ ,

",..u.. ~ -• •" 2 ~ - •
• •

..it ~~
~

.1

January, 1968 • CQ • · 3 5



5

I '
o

o

o

•,.,
0 1 .0

<Sl 0 1 0 ' 0

V ' •, . .

.,
I

!
I

= I

,

UNDERSIDE OF CHASSIS

: :
I ,

@ ......" ",

o

ch,

i-­
I ;
I l

1 ~
1 0
L __

I'

L 2/"--- ---- 1 I I I
'01 1 ' f I 1"----11'--.1

Fig. 2-layo ut of the 6 mete r Monice iver. Arrows o n the tube socket locations indica te the positions
of the keyways. The d otes in the I.f. loca tions indic a te the tra nsformer orienta tion. The terminal

strips shown are mounted be neath the chc ssts a s ore the shields indica ted by the broke n lines.

ma king the audio amplifie r inoperat ive.
W hen a earrier comes on the frequency the
a .v.c . vo ltage goes up, the clamp tube stops
dra wing curren t. an d the excessive bias is
removed from the audio stage. T he audio
amplifier then funct ions normally and drives
the 6V6G T power ampl ifier stage to loud
speaker output,

Mechanical

T he Monicciver is built on a standard
2'12 X 5 X 9Y, inch alumin um chassis and
the layout is shown in fig . 2. T he additional
chassis space at the fron t of the unit is in­
tentional, as some of th e club members
wanted to add extra ci rc uitry for applica tion
to their part icul ar needs . Most com mon was
the addi tion of extra crystal sockets and a
rota ry switch to prov ide multi -channel cover­
age.

The i. f. transformers. crysta l socket. out­
put transformer. and tube sockets are
mounted on the chassis and posit ioned as
shown in fi g. :2 for ease of wir ing and shortes t
lead length. Holes a re provided for L t. L".
and L:t as shown: but th ese coils are not
mounted until the wiring stage.

The spea ke r jack, antenna connector, a nd
power plug a re mounted on the rea r apron
of the chassis; and the squelch and volume
controls a re placed on the front.

Term inal st rips a re mounted under the
chassis and posi tioned as per fig. 2.

Wiring A Club Project

T here a rc two dilTerent approaches to
wiring a receiver project such as the Moni­
ceiver and each has its advan tages. O ne way
is to bu ild stage by stage, starting wit h the
audio a nd working backwa rd . Th is tech nique
allows the bu ilde r to test each stage as it is
completed, thus simplify ing testing and ex­
pe rimenting. Most of th is writer 's protot ype
and experi mental rece ivers have been built
in this manner.

The second approach is to break the
wmng down into log ical groups or laye rs
such as is done wi th a com merc ially made
kit. Th is procedure is bett er wh en several
uni ts a re being built a t the same time vincc
the units will then be identical, simpl ifying
any service problems that could arise. A lso,
th is avenue allows better construc tion
pract ice as all the nca r chassis wiring. suc h
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Fig. 3-Picloriol view of an U. stage socket wiring
showing the grounding techniques and the short

lead length on the bypass capacitors.

in the shie lding between the r.f. stage and the
mixer.

Inductor L , consists o f a two turn link
wound at the ground end of L" and is
mounted after wi r ing and shield ing of the
r.f. stage have been completed . The link is
tied to the nearby terminal strip, one end
then be ing grounded and the other end going
to th e center conduc to r of a short piece of
coax which is run to the antenna connector,
J ,.

I .F. Xfmr.
To Grid

COM'lode B,o,
AIII,Ior

•

Se'etn Rnl,lor
To B+ -

•

Plait tc
I.F. Xlmr.. "-_............

Testing and Alignment

In itial test ing is accom plished by applying
fil ament and plate voltage to the Mon iceiver.
and plugging in a speaker. Rotation of the
volume control. R 1- should increase the
background noise.

The i.f. alignment is done by feeding a
1500 kc signal from a signal generator
th rough a ca pacito r to the plat e of the mixer
tube. V" .\. The three i.f. transformers arc
peaked for maximum negative a.v.c. voltage.
as measured on a v.t.v.rn .; or maximum
audio o utp ut if the 1500 kc source is
modulat ed . Keep th e level of the 1500 kc
signal as low as possible to avoid overload­
ing the a.v.c. circuit.

The local osci llato r is adjusted by holding
a neon lamp (such as a NE5 1) near L, and
adjusti ng the slug. It will be fo und th at the
output wi ll peak , an d then the crysta l will
stop oscil la ti ng. This is typical of an over­
tone osci lla tor. Go back with the slug until
the osci llator fires again and then add half a
turn for luck. Turn the B plus otT and on
several times to make sure that the osci llato r
works whenever power is applied . Another

Moniceiver Wiring

Wiring should be as direct as possible, as
long leads can become resonant or pick up
stray energy at v .h.f. frequencies. Th e screen,
cathode, and i.f. transformer bypass ca paci­
tor leads shou ld be as short as poss ible, so
allow plenty of groun ding lugs ( two a t each
socket ) for this purpose.

T he B plus and a.v.c. lines, and the
sequc lch ci rcuit have many common wiring
junctions so several termin al strips were in­
cluded in the design o f the Moni cciver, Ncar
V I and V~ arc two used as B plus tic po ints,
and the one near i.f. transformer, T~ . has
one lug used fo r B plus. and the othe r lug
used for a tic point for the a.v.c . circuit
resistors. The eight lug term inal strip is used
for a.v.c., B plus, and th e squelch and audio

• • ••
Cl fCUl I wmng.

Figure 3 ill ustrat es the best way to wire
the i.f. stages. A strap is formed with bare
wire between the two ground lugs and the
center term inal o f the tube socke t, and the
screen bypass capaci tor is pl aced over the
socket in a manner th at allows the body of
the capacitor to act as a sh ield ac ross the
socket, thus isolati ng the grid c irc uitry from
the plate wiring. The r. f. stage is wired in a
similar fashi on with the exception of dif­
ferent part va lues.

The fil ament circuit should be wired earl y
so it can tie close to the chassis . The volume
control leads do not have to' be shielded, but
they sho uld be twisted together and kept
away from the fi lament wires and also close
to the chassis.

Aluminum shielding will be placed around
the r.f . and mixer-osci lla to r stages so allow
room for this addition when wiring. Mount­
ing the silver mica capacitors across L:!.. L:t
and L, prior to installation will help ease
constructi on in these areas ; and the coupling
capacitor, C" should be added after the
shielding is placed, and fed through a hole

I The wiring breakdown for the 6 & 2 Club had ten
operations, with each having a pictorial diagram.

as fil ament ci rcui try and grounding, can be
done first.

If the Moniceivcr is chosen as a club proj­
ect, o ne club member could build a unit
in itially and then break down the wir ing for
the res t of the club members. Th is task
should be done by a person wit h some
building experience for the performance of
all the receivers is depend ant upon his wiring
breakdown.'
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Fig . .4-Typical power supply circuit suitable for
the 6 meter receiver. The transformer can be a
small receiver type rated as described in the text.
If used to power a transmitter also, the transmitter
current demands should determine the transformer

and choke current rctinq.

receiver front end makes possible the use of
low, or unity gain antennas such as dipoles,
halos, and vertical ground planes. The
polarization (vertical or horizontal ) should
be compatible with the majority of stations
in the area.

Evaluation

Performance of the Moniceiver was grati­
fying. It was found to be at least as sensitive
as the regular station receiver, and mobile
stations 25 miles away would tr igger the
squelch.

The club project was a success, not only
because it gave the club a monitoring re­
ceiver, but also because many thought it
very instructive.

Using all new parts, the cost of the Moni­
ceiver is around $35, but this amount can be
brought down considerably by judicious
shopping. Items such as the speaker outpu t
transformer, and the i. f. transformers are
used in eBreceivers, are often on sale, and
the controls, connectors, and tube sockets
can be found in surplus stores . Barry Elec­
tronics, 512 Broadway, New York, N. Y. ,
will supply a kit of the 7 tu bes fo r $6. 15.

The author wishes to thank Lou Wardin,
WA9BSF, fo r h is many painstaking hours
drawing and redrawing schema tics; and
Dave Arnold, W9DTJ, for many suggestions
and help. Special thanks to Mark Ross,
W9RHZ, whose encouragement (and base­
m~nt ) made possible Club Project Moni­
ceiver. •
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indicat ion of correct oscillator tu ning will
be an increase in noise (hissi ng) in the re­
ceiver when the crysta l is oscillating,

The mixer coil, L" and the r.f. coil , L",
are then peaked with a 50 me signal to com­
plete alignment.

After alignment the squelch action sho uld
be tested . Rot at ion of R" should cause com­
plete quiet ing in the receiver, and the point
where quieting occurs is the most sensitive
squelch sett ing. The I megohm resistor, R"
determines the squelch sensitiv ity and its
value should be decreased if the squelching
action is too sensitive, as evidenced by in­
ability to completely quiet the receiver. Re­
sisto r R , should be increased in value if the
squelch lacks sensitivity.

The Power Supply

The supply requirements for the Moni­
ceiver are 6 to 12 volts fo r the fil aments, and
175 to 250 v.d. c. at about 50 rna fo r the
plate supply. The necessary power can be
obtained from another piece of equipment,
or a separate power supply can be buil t.
Figure 4 shows a suitable supply that can be
built from inexpensive components. For
mobile opera tion, a small vibra tor supply or
d .c. to d.c. converter will more than ade­
quately handle the power requi rements. In
either case, the receiver's power supply can
also be used to power a small transmitter.

Antenna Considerations

A variety of antennas have been used with
the Moniceivers, but for monitoring pur­
poses the omni-di rec tional type was found
10 be the most successful-especially fo r
copying mobile sta tions. The high gain of the

..••

",
.'

The morucerve r used in the author's transceiver.
See next month.

Large scale drawings and drilling tem­
plates are available from the author at
his cost of $ 1.25 fo r the set. In quantities
of 10 or more the drawings are available
for $ 1.00 a set. These drawings would
be especially helpful if the Moniceiver is
built as a club project.
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Join "THE TROUBLESHOOTERS"
who get paid top salaries for keeping today's electronic world running

Add ress' _

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

Cleveland Institute of Electronics

1776 E. 17th St., Dept. CQ·36, "Clevelend , Ohio 44 114

(P lea ' l: Pri nl)

ENROLL UNDER NEW G.I. BILL
All CIE courses are available un­
der the new G.!. Bil l. If you s erved
on active d uty since January 31,
1955, or a re in se rvice now. check
box in coupon for G.!. Bill Infor­
mation .

We've developed special techniques
th at m ake le arning easy. eve n if
you've had trouble studying before.
Our AUTO - P ROG RA M MEO™ lessons
build your knowledge as eas ily and
solidly as you'd build a brick wa11­
one brick at a time. And our instruc­
t ion is personal. Your teacher not
only grades your work, he analyzes
it to make sure you are thinking cor­
rectly. And he returns it the same day
received.

Ge t FCC License or M oney Back
Two-w ay m obile work and m any
other types of troubleshooting ca ll
fo r a G o vernment FCC License.
Even if your work doesn't require a
license, it 's a good idea to get one. It
will be accepted anywhere as proof
of good electronics training.

The licensing exam is so tough
that two out of three non-CI E men
who take it fail. But 9 out of 10 CIE
graduates pass. That's why we can
offe r this warranty. If you complete
one of ou r license p repa ra tion
courses, you will be able to get your
FCC License- or your money back.

Mall Coupon fo r 2 Free Books
Want to know more? Mail coupon
for our 40-page cata log describing
C IEcourses and special book on how
to get a Government FCC License.

Cleveland Institute
o f E lectronics
1776 E .17t.hSt..,Cleveland,Ohio 44114
Please send me without cost o r obligatio n:
I. Your 40-page book " How To Succeed In

Electronics" describing the job opportuni­
ti es in electronics today, a nd how you r
co urses can p repare me (or them.

2. Your book on "How To Get A Commercial
FCC License ."

I

\;~ ~li::e' ZiP,,_- - -
.,.. : 0 Check here for G.I. Bill information

:' ( (t__~~c~:~~~~~:m..~~~~~~:~~_o_m:_~~~_:~u:~~_~~~~ _.J

running. That ca lls for a new breed of
technicians-The Troubleshooters.

Because they prevent expensive
mistakes or delays, they get top pay­
and a title to match. At Xerox and
Philco , they're ca lled Technical Rep­
resentatives. At IBM they're Cus­
tomer Engineers. In radio or TV,
they're the Broadcast Engineers.

What do you need to break into
the ranks of The Troubleshooters?
You might think you need a college
degree, but you don't. What you need
is know-haw-the kind a good TV
service technician has- only lots more.

What You Need to Know
As one ofThe Troubleshooters, you'll
have to be ready to tackle a wide va­
riety of electronic problems. You may
not be able to dismant le what you' re
working on-you must be able to take
it apart "in your head." You'll have
to know enough electronics to unde r­
stand the engineering specs, read the
wiring diagrams, and calculate how
the circuits should test at any point.

Learning all this can be much sim­
pler th an you th ink. In fac t, you can
master it without sett ing foot in a
classroom or giving up your job!

For over 30 years, the C leveland
Institu te of Elec tro nics has special­
ized in teaching electronics at home.

@

CIE

Behind today's microwave towers, pushbutton phones, computers ,
mobile radios, television equipment, guided missiles, etc., stand
THE TROUBLESHOOTERS-the men who inspect, install , and service these
modern miracles. Here 's how you can join their privileged ranks-without
having to quit your job or go to college to get the necessary training.

UST THINK how much in demand
you would be if yo u could prevent

a TV station from going off the air
by repairing a transm itter. . . keep a
whole assembly line moving by fix ing
automated prod uction controls ...pre­
vent a bank , an a irline, o r your gov­
ernment from making serious mis­
takes by servicing a computer.

Today, who le indus tries depend on
electronics. When breakdowns or
emerge ncies occur, someone has got
to move in, take over, keep th ings
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"~ rig he re is homebrew a nd
using 1-1 gold plat ed .1 / .12 left handed fram­
ist ran sc rews a nd run ninu 10 kilowatts into-a 6SN7 modula ted hy a pair of mat ched
CK 722's . . . awk . .. aruhahhhhhhhh . .. ."-Only a dream . it's true, hut if I can eve r
per fect m y inven tion it may reall y come to
pass. Right now all I have is a litt le hlack
box with a push -butt on switch on th e top.
When I a m on th e receiving en d o f o ne of
these conversa tions I reach over and press
the li ttle button once or twice. good a nd
hard. N oth ing happen s. o f course, but if I
ca n jus t fi gure out ~I way to make some kind
o f weird horrendous SI. Elmo's F ire lea p from
th e Tu rner and down th e guy's esophagus I
will have contributed irnmcusuruhlv to th e
furt he rance of ha m radio.

Last month I told you that there W ;:I"i

such a large response to my commen ts on
th e dull ness of being a ham that I might
delve in to the to pic a bi t deeper. T hc fa ult
isn ' t in ham radio it self. 1't1 like to J ump it
in the lap of the FC C-they o ught to ask
yo u a few quest ions on the ex am just to see
if yo u a re ca pable of co mm unicating once
the co ntact is established . Knowin g how to
d ip II fi nal is keen. hut once the rig is tuned
up yo u' re sitt ing there with a might y ca r­
rier a t you r fi ngertips and no thing worth­
\\ hi Ie to do with it.

It's like getti ng a driver's license. buying
a Ro ll ... Royce. and then realizing tha t you
onlv know how to drive in a straight line.. -

Let's face it. it shows no technical prowcsv.
acco mplishes no thing for the state of the art
of rad io. to plug in a rig. connect a n an-

• C 0 CQ. 14 Vanderventer Ave .• Por t Washington.
L. I.. N .Y.• 11 050.
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tenna , and ragchew with a guy. T his is true
even if the rig is homehrew from plans in
a m agazine. and goes double if th e SCi is
h igh powered .

O K. so you made th e contac t-you've
also made your po int that I. T he household
wiring is connected to the telephone pole
outvidc the shack. 2. T he voltage is approxi ­
matelv II (l 10 120 volts. 3. The rig is con-. -
nected to th e power li ne properl y and is
fun ct ioning as expected . 4. T he a ntenna
didn 't hiow dow n or corrode since th e pre­
vio u- contact. 5. Messrs . Ke nnell y and
Hcavisidc knew what they were talk ing
about. and 6. The guy on th e o ther e nd
kn ows at least as much as vou do about ham
radio since he was able to get his junk
work ing too .-Like. so what? Once you've confirmed the
foregoing things to your-elf a nd the fellow
o n th e o ther end there's not much poi n t in
boggli ng the airwaves wi th invipid rig ru n­
downs. Do vou thi nk th at now that I've

•
lea rned tha t your d in ky signal is corning to
me courtesy of a Signal Schpritzer \-I ar k
X II ( o r wh atever o the r lies yo u feel like
pedd li ng th at day l that I reall y give a hoot '!
Do you th ink that I'm going o ut to sell m y
rig and buy a Signa l Schpritzcr Ma rk X II
because you usc one'!

Q uite fra nk ly. ma ny of the signals I hear
a rc so feeble and poorly mod ulated that
learning what the guy is using would only
he a deterrent when I go out to huy my next
rig. If I were a manufacturer of ham gear
I would listen for the idiots with the rotten
signals and then pay them to say that they 're
uving a competitor's set.

ICulltillued Oil page 1201



*Power Suppl y Is
included in price
of L-4B. Solid State,
excellent dynamic
and static voltage
regulation. Separate
for a more flexible
installation.

• Two new Eimac 3-500Z tubes give
1000 watts total plate dissipation

• Built-in RF directional watt meter
calibrated 300 and 3000 watts
fo rward and 300 watts reflected

• Vern ier plate tuning control

• Front panel AGC threshold
adjustment and stand -by switch

• Epoxy finish and eye-ease panel
No Inc rease In price! Ama teur Net . . •56 9 5 °0 *

• frequency Range: Ham bands 80 tnru 10 meters . All f requencies
3.5 to 30 Me covered with some retuning of coils • Pia te Input: 2000
walts PEP·SSe, 1000 watts DC on cw, AM and RTTY. Class B grounded
grid with Inverse feedback . Drive Requirements : 100 watts PEP·SSe,
7S watts CWo AM and RllY • Input Impedance : SO ohms. Broad band
tuned input for low distortion, high efficiency • Output Impedance:
Adjustable Pi-N etwork ma tches 50 ohm l ine with SWR not to exceed 2:1
• Built-in Antenna Relay. Two Taut·band Suspension Meters. QU iet.
low ve locity, high volume blower _ Power Requirements : 230 V, 50-60
C, 15 amps 01 115 V, 50·60 C, 30 amps _ Tub es: Two 3·500Z _ L-4B
13'X t"'W, Jr.!"H, 14Xt "0. Wt.: 32 Ibs. _ Power Supply 6Y.""W, 7X "H,
11"0. Wt.: 43 Ibs .

~ Drake Ham Gear

MORE MUSCLE!

Amat eur Ne t

• PA cage has removable top

• Illuminated indicator for PTO

• New tuning knob and skirt

• Mike jack moved to side

• Two new a-pole crystal lattice
filters give 60 dB Sideband
and Carr ier Suppression

• Epoxy finish and eye-ease panel

Performance and Versatility

_ Solid state linear permeab ility tuned VFO with 1 xe read out and 100
cycle stabili ty _ Covers ham bands 80, 40, 20 and 15 meters complete ly and
28.5·29 Me of 10 meters _ 1&0 Meters and lenera! co verau to 30 Me with
accessory crysta ls (excluding 2.3·3 .0 Me. 5.0-6.0 Me and 11.0·11.5 Me) _ Will
tl.nsce lve with R.4 , R--4A, or R·4B Re ceivers _ VOX 01 PTT _ Ad justable pi
network outpu t mat ches 52 ohms wi th SWR 2:1 _ Transmitting AGC prevent s
f lat topping _ Operates 5SB (upper or lower), AM (control led carrier mccu­
lation) and CW (semi break-In with sidetone). Easily adaptable to ATTY _ In­
put Po we I : sse and AM -200 watts PEP, CW- 200 watts, a conservative rating
_ 11 Tub es, 3 Transistors , 12 Diodes _ Power Requirements: Model AC·3,
AC·4 , DC·] 01 DC·4 power supply _ Dimensions: 5}1"H, 10y' ''"W, l1 ~ "D.

overall length 1 2~ H, Wt.: 14 res,

For more Information, see your distributor, or wrlle:

Dept. 218 R. L. DRAKE COMPANY 540 Richard St. Miamisburg , Ohio 4534'
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BY DON M. WH ERRY. *W 6E U M

This audio notch filter is designed primarily for use with transceivers whose
selectivity is not quite adequate for c.w. operation. The unit includes a
simple two stage f.e.t. amplifier to make up for the insertion loss of the filter

and includes adjustable peaking.

0 ,,"U F the undesirable as pects
of the hi ~ jump toward, transceivers hus
been the hardvh ip-, it has im posed on the
C . \ \ ' , operatorv, the most important of wh ich
is the lack of sutl icicnt receiver select ivit y
for vat ivfactorv c .w, work. \\' ith a few ex­
cc pt ion s th i... dcfic .cncy is co m m o n in all
mode ls o f this type of equipment .

Severa l method.. for helping rhi s .. iru.uion
have been published including such things as
outboard audio filters. out board i.f. ,t ,lgcs
usi ng c rysta l latt ice filter ..._ double con ver­
cions. c le. . hut one feature of the better
... tundard receiver has heen lack ing in all
these modification, and additions- a notch
fi lter.

A nyone who h uv used an i. f. no tch fi lte r
has. I a lll sure, heen im pressed at the clfec t-

* ~ I:!.I G rund vlew Drive. C ama rillo. California
9:l 010.
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ivcncsx of th is fe ature and of its abi li ty 10

time an d au ai n save a co ntac t. T he a udi o-version desc r ibed here is vliuht lv m ore ditfi-- .
cu ll 10 usc beca use o f the interact ion between
the depth a nd the fr equency controls hut a
litt le fam iliar ization \\ irh its c harac tc rivt ics
wi ll enable anyone 10 get revul ts com parable
10 the i.f. ve rsion . A notch depth o f - ..H) to
- 45 dh is easi ly povsiblc : in Iuct the thco­
reti ca l depth i... infin ite as it i ... a simple pha ...c
shift a nd signal cancellat io n procc...s. Wit h
a pure vine wave. dep ths o f - 55 10 -h5 db
arc casv. However, w ith amate u r c .w, sianuls. -
vou run into vli cht ... iunul invtubi li t ic-, and. --
high h armonic content- so dcpth -, of helm'
- 4 5 dh arc ha rd to obta in . A lso a t the
botto m o f the not ch \'011 are dl',dine wi th a. -
verv na rro w bandw idt h wh ich m.ikcs it a

•
little diff icu lt to se t in. T hese same gem..-ra l
situat io ns a lso exist with the co m m erci al
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Fig. l-Circuit of an audio type notch filter to improve c.w. reception

ll-Vorioble inducto r, 21 hy mean valuei UTe
VIC·18 equiv.

Q l, Q 2- FET's, Motorola MPF103 or equiv.
R, R.-Duol lOOK pct., IRe PQ 11-128

i.f. notch filter, of course.

Circuit

An examination of the circuit of Fig. I
shows the output of your receiver feeding
into a phase shift network which shifts the
phase of some particul ar freq uency 180
degrees from one leg of the network to the
other, thus allowing it to cancel out at the
network output. This frequency is the notch
frequency and can be varied by either chang­
ing the value o f the resistors o r the ca pac itors
in the network . Thi s unit changes the re­
sistors where R 1 and R ", are the FREQUENCY
CONT ROL and R6 the DEPTH control.

As mentioned earlier there is some inter­
action between the two controls in that as
the FREQUEN CY CONT ROL values arc changed
the DEPTH pot must also be changed slightly
to get a good deep notch. Thi s maneuver is
not difficult to do as you become famili ar
with the units operation, however. The
signals passing th rough the network (all
those not in the notch ) are then fed into
an audio amplifier which uses two field effect
tran sistors ( Motorola type MPF 103) .

Negative Feedback

This ampli fi er has a tuned circuit in the
negat ive feedback portion consisti ng of L 1

and Cx- The frequency of this circuit is set
by the choice of C. and by varyi ng the
inductance of L , and is adjusted for the
beat, or signal pitch, which you like to copy.
The tuned circuit presents a high impedance
path to the frequency to which it is tuned,
thereby reducing the negative feedback and
increasi ng the gain of ampli fier. All other
frequencies are relatively unaffected by thi s
trap and are passed through as a large

• •
amount of feedback thereby reducing the
gain. This "peak" feature is not absolutely
necessary and you can save some money by
not using it if you wish, thus eliminating
L" C. and C1 • Its usc is highly recom­
mended, however, for two reasons: I) it
adds to the general selectivity of the receiver
and, 2) it allows a steep skirt whe n the
rejection notch is close to the peak fre­
quency. Figure 2 shows this graphically .
Figure 3 shows the peak feature with the
notch network out-the FR EQUENCY CON­
TROL pot full clockwise. In any event, if you
use the peak features or not, you will need
some amplifica tion to build up the loss from
the notch networks so some type of ampli fier
is a must. You can use the two stages just
as they are, less the feedback components
ment ioned. or you may eliminate one tran­
sistor and use a single stage, If you do thi s
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Fig . 3-Response of the audio notch filter with
the NOTCH CONTROL set at ze ra a nd the peak

a t 750 c.p.s.

Power Supply

T he uni t here uses a small power supply
which is also used for other functions con­
nected with the station so no provisions for
a power supply is incorporated in the box.
However, in most cases a battery would be
recommended as the easiest an d probably
best way to do it. The current drain is very
small, only 0.4 milliam pere for the entire
unit which will give long battery life-not
100 far from the normal shelf life in fact.
In case you do want 10 build a power supply
fig. 5 shows a simple unit you can construct.
The transformer is a 24 volt low current job
which is followed by a half wave solid state
rectifier and a brute force filter. T he value

2 Lowenstein, H., "Simple Etched Circuit
Boards; ' CQ, September 1967, page 17.

Construction
The unit is constructed o n a printed cir­

cuit board . No attempt will be made here to
tell you how to make these boards, it has
been explained many limes before in CQ.'
Suffice to say , if you haven't been using these
boards you have been missing a good bet as
they are easy to construct and make a very
fine un it when completed. Figure 4 is a scale
layout of this board which you may use as
a template if you wish . In case this is your
first attempt at printed boards- you might
have fun laying out your own, however.
You can, o f course, use any type construc­
tion you wish if you have no boards avail­
able.

The unit is mounted in a small aluminum
box 5 X 4 X 3 inches in size. T he input is
an RCA type phono jack m ounted o n the
rear and the FREQUENCY and DEPTH controls
along with the phono jack output are on the
front. The on-off switch is mounted on the
depth control. T he circui t board is mounted
on the bottom lid on small spacers which
hold it up about one-half inch and the
battery, if used, can be mounted on the
rear wa ll inside th e box by a small home
made clamp.

of this unit, for instance, is unusually low
for solid stale, being - 65 db be low one volt
output. The gain of the unit is 8 db wit h the
notch networ k out (FREQUENCY CONT ROL pot
full clockwise) and somewhat less than that
when the notch is being used . This is not
very high but the object is not gain but a
workable notch filter.

2..<500

F,.. I ntr in c.p.. ...

200

0

~0

vk1
./

0- 4
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it is better to eliminate Q I and feed the
notch network di rectly into the gate of the
last transistor.

- I

F.E.l.S.
A word about these fi eld effect Iransistors

in case you have not used transistors of this
type, and vou may not have as they have
been har.i ItJ come by at a price most of us
would Day. T hey are the nearest thing to a
lube there is in the solid slate fi eld . They
have a high impedance input instead of the
usual solid state low im pedance and can be
biased just like a tube. T he ones here were
obtained from Allied Radio! where they cost
$1.00 each and are known as Moto rola M PF
103. In case you have tried to pick up some
F ETs at the usual parts house th is is worth
remembering. All ied has more expensive
types a lso bUI these 103s are made by
Motorol a fo r pulse and audio work where
Ihey are very satisfaclory. The noise figure

J Allied Radio, 100 N . Western Ave.. Chicago, III .
606RO.
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Fig . 2-Audio notch fi lter respo nse curve shows
a notch 0 1 900 c.p.s . with the peak at 700 c.p .s.
The notch frequency is set by Rl·R.. and the pea k

frequency by L1·C, .
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Top view of the completely a sse mbled a ud io notch filte r p ri nted board.

Fig . 4- Bo ttom view of the printed circui t boa rd fo r the a udio no tch fi lter. Drawing is to sca le
and may be used as a te mp late if d esire d . See text about ( 10' Switch 5 1 is part of DEPTH CON·

TROl. R,. All re sisto rs a re Y2 watt and a ll ca pac ito rs ore in mf.
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"THE NEW RTTY

HANDBOOK"

A treasury of vital and "hard to get"
information. Loaded with equipment
schematics, adjustment procedures, op­
erating procedures, etc. Avaluable asset
to both the beginning and the experi·
enced RTTY'er. Special section on getting
started, all written by Byron Kretzman,
W2JTP, a well known authority in the
field. This book is amust for your library!
Only $3.95.
° New York State residents Must add sales

tax applicable to your area.

r---------------------I CQ Magazine I
, 14 VAND ERVEN TE R AVENUE ,

, PORT WASH INGTON. i .r ., N.Y. 11050 I
I SIRS: My check (money o rde r) for $ I,
I is enclosed. Please send . copies of the ,
I "The New srrv Hendbeek, I, ,
, Na me ,
I ,
I Ad d ren I, ,
I City Stole Zip IL ,
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of R 1 is set to g ive you a ppro xim ately 15
v.d.c, under load.

General

Somc general comments on the uni t : 1)
Figure J shows a bypass capaci tor across
R I ! ' and the prin ted circui t hoard layout
( fig . 4) also shows a place for Ih is ca pac ito r
a nd the view of the hoard shows it in place.
Thi s pictu re was taken during th e develop­
men ia l period of the un it and t rn usisto r o ther
than the ~ I PF 103 was being used which
required more gain 011t of the uni t, hence
the bypassed source rcvistor, In case you do
try ano the r type F ET you m ay need th is
ca pacitor, so it was shown. You will not
need it with th c 10J s. however. In fact, th e
unit has a rcndcncv towards osc illa t io ns with
it in place '0 omi t it if you arc following th e
pari, list and using the IOJ s. 2) For normal
operat ion of the unit without the notch
filler in usc, turn the frequen cy determini ng
pot full clockwise, which takes thc network
la rgely o ut o f act ion. The pot should he
wired to have the rcsistnnce ou t in the fu ll
clockw ise position. \Vhcn th e pot is turned
hack counterclockwise to put th e notch net­
work into operation th ere will hc a reduction
in the output level. T his will require a lillie
add it io na l output from the recei ver's audio
vysrem 10 bring e verything hack to th e
normal level. 3) T he feedba ck inducta nce.
[ I ' is th e most ex pensive part of the unit
a nd yo u m ight fi nd a c hea per item to sub­
sli tu te. T he V IC ca lled out. or any o ther
good adjustable inductor, is by fa r the best ,
however. 4) In case you do substi tu te some
other type of FET probably the on ly change
yo u will have 10 m ake is the value of R;
and R I :: ' Unless you can dig it out of the
transisto r specs you m ay need some cut and
Iry th ere, 5) You will not e that the va lue of
C 1 and C :" is seem ingly sma ll: thi s was done
10 give a little roll-off at the low frequen cies,

The unit isn ' t very expensive or difficult
10 huild and I think you will fi nd it ve ry
useful so why not whip one up? •



"THE ALL DAY EVERY DAY NET"

BY E DW AR D A. GRIBI, JR.,* WB6IZF
•

OBILEERS heading for the west,
more and more, get the word to "call in on
7255 kc" for any help they might need on
the highway. Guiding people through moun­
tain passes and metropolitan freeway mazes
is old hat to this able group calling them­
selves the West Coast A mateur Radio
Service, Inc. The uniqu e organization of
ded icated amateurs mon itor 7255 kc every
day du ring the daylight hours "in an effort
to serve the public and other radio amateurs
by assisting in emergencies. handling traffic,
and facilit ating contacts" (WCA RS Bylaws ).
The service net utilizes fast break-in and
brief transmissions to maint ain an open call­
ing frequency for use by mobiles and others.
Starting in early 1963 on 7255 kc, the Net
had 170 members in June 1966 when the
switch was made to 7255 kc; and in October
19(,7 there were more than 400 members in
seven western states and Mexico.

WCA RS holds a formal net session with
roll call and form al traffic listings at noon
Pacific local time daily consuming approxi­
mately 30 to 45 minutes. Net d iscipline is
rigidly maintained during Ih is period ( no
personal names arc used . for instance) in
order to tra in members to operate with
efficiency and effectiveness in the event of an
emergency or disaster. The hulk of the ser­
vice, however. is performed during the re­
mainder of the day with informal net
operation maintained as base stations pass
"Acting Net Control" on to the next taker
with no set schedule. In a tvpica1 week day

· 229 Vivian Street King City. California 93930.

in the spring of 1967 in a nine hour period
225 different base and mobile stations, half
of them members, used the frequency, many
several times. A rrangements were made to
handle two priority messages, 14 routines,
and 15 phone patches off frequency. Several
hundred informal communications and con­
tacts were completed on or off the frequency
-probably several thousand transm issions in
any given day. A recent check on a quiet
midweek midmorning found 55 stations in
three states monitoring. probably a base
figure. During the morning and evening
commuter periods, the lunch hour, and on
weekends the count is 100 to 200 ready to

•serve In any way.

John, WA6PCY, a member of the California High­
way Patrol and WCA RS is shown with his patrol

car which is equipped with ham gear.
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A view of WB61ZF during a typical WeARS mobile
Operation.

Day in. day out. 365 days a year. irs
mainl y routine si tuations : signal reports. re­
quest for a pho ne patch. all ma nn er of
miscellany. hU I punctuated hy th e occasional
electrifyi ng emergency "BR EAK. BR EAK.
BR EAK :" Man y statio ns monitor for hours
at a time without ever mak ing a transmission

•
beca use thcv find it much more Iasc inat ina

• •
a nd sa tisfying tha n casual operation. The
most import ant thing to m any mobiles and
porta hies is the secure feeling th at a broad
serv ice ranging from signal reports to
emergency aid on the highway is no farther
away tha n the m ike but ton. To all pa rtici­
pant s. it's where the action is.

10 to 20 emergency messages are handled
nearly every month- like the rainy day in
April whe n mobiles called in four different
unreported traffic accidents within 15
minutes in the middle of formal net session.
Each individual ac cident took less than two
m inu tes from the emergency triple break to
" phone call com pleted " hy a base station-s­
all with net opera t ion proceeding normally
in between, Other less typical situat io ns in­
cluded hack -up of a sinking raft ncar the
Galapagos Isl ands. helping a snow-hound
ham get aid. calling an a mbulance for a
mother going into labor, and provid ing vital
communications during several floods in
U tah and Cali fo rn ia. Recently in response
10 QST placed o n the Net hy sigh tless ama­
teur K6 EJT hund reds of hams all over the
west coopera ted to spread a description of a
ea r with a child th at had been given an
incorrect and potenti ally lethal prescription .
W 6FKQ located the ear and prevented th e
grateful parents from administering ad­
ditional doses. Less dramatic but very heart-
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wa rmi ng are the number of phone patches
run for servicemen on mari time mobilcs­
most sh ips call in on 7255 whenever in
range for any kind of hel p they might need
on shore. T he sa me is true on other bands­
whenever a station indicates he has some
kind of urgent traffic fo r the West Coast
during the day hc is often helped by a relay
th rough WC AR S o r a sta tion comi ng from
40 to 20 or 15 to help o ut. Other services
have included th e ARRL Pacific-Soutbwcast
Division Convention and Oakland H amfest
" tal k-ins" both at th e invita tion of the eon­
vcntion arrangers.

In order to handle these var ied situations.
ct members have adopted severa l pro­

cedura l signals which now are finding wi de
acceptance on other nels and frequencies:

BREAK-BREAK -BRFAK - Emergency
only. all sta tions sta nd hy. Woe betide the
uwary station using the triple hreak for
casual interruption.

BREAK-IIRFAK- H as come to mean
pnoruv or urgent type traffic.

CONTACT- Used to noti fy N et Control
that one wishes to contact a station just
heard.

Ii\:FORMATION- lnd icat ing to Net
Contro l th at one has inform ation pertinent
to N et operation-this covers all other con­
tingencies.

T he one inflexible procedural rule is
" never say more than one b rief sentence
without dropping your v.o.x, or mike
button !'

Sideba nd is thc usual mode hut any signal
that can he copied by any sta tion will he
helped. In one notable ins tance a mobile
with a microphone ali t of action reported a
ca r on fire on a freeway in a jerky but read­
able c.w. by keying his p.t.1. but to n.

The va r iety o f participants in the Net
operations indicates the wide respect that the
Service holds. Two SCl\1's a nd " number of
members of NTS. AR EC'. a nd RA CES are
active members of WC ARS. T he Californ ia
Highway Patrol is a charter mem ber of the
Net with three Patrol -owned amateur trans­
ceivers and Patrol ama teur opera tors ava il­
able to maintain offic ia l liaison with the N et
under prolonged emergency condi tions. T he
N et maintains regular contact with Red
N acional de Erncrgcncia. the Mexican
Emergency Net. A cti ve members and partie­
ipants in WCARS include members of the

[COlllifllU'd o n page 1/ 6]
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FIXED STATION
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MODEl4BTV

$32.98

NEW TRONICS / 3455 Vega Avenue
- • , corp. Cleveland. Ohio 44113

GET THE ENTIRE BAND BOTH CW AND
PHONE WITH ONE TUNING ADJUSTMENT!

10 -15-20 -40 METERS
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mechanical and electrical performance you want
in a 4 Band Trap Vertical. M ake t he com ­
parison and see for yourself.
Look what you get with Hustler!
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• Lowest SWR and Widest Band width!
• Outstanding mechanical constructionI
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• Sta inless and cadimum plated steel partsl
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• WHOLE BANO OPERATION WITHOUT

READJUSTMENT!
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OR RM 75S RESONATOR ON TOP OF 4BTV. BAND WIDTH 60 TO
100 KC ••• UNDER 2 TO 1 SWR
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BY GEORGE JACOBS.* W 3ASK

o CTORER 4, 1967 marked the
tenth anniversary of the space age. On that
day in 1957. the Soviet Union launched the
fi rst man-made satell ite, SPUTNIK- I , into a
successful orbit around the ea rth.

In the ten yea rs that have elapsed since
the launching of SPUTN IK- I, more than
675 man-made satellites have been placed
successfully into earth orbits (462 by the
USA; 210 by the Soviet Union ; 4 by France
and I by Italy), and an addi tional 45 have
been rocketed to the moon , Venus, and Mars
and into orbits aro und the sun ( 25 by the
USA and 20 by the Soviet Union ).

The United States has successfull y pl aced
into orbit and landed 14 manned spacecraft;
the Soviet Union has orbi ted 9, landed 8.
(Cosmona ut V. Komarov perished on April
24, 1967 when the Sovuz-I spacecraft he
was piloti ng to ea rth crashed due to a land­
ing parachute fai lure.)

Communications in one form or another
playa vital role o n every satellite and space­
craft launched. T he vast amounts of scienti­
fic data collected in outer space by satellites
are sent back to earth over radio telemetry
channels: astronauts and cosmonauts keep
in touch with the world below them via
spacecraft -to-earth communication links;
spectacular still photographs and in some
cases live television shots of the ea rth. moo n.
Venus and Mars have been fl ashed back to
earth over communication links: beacon

- J1307 Clara Street, Silver Spring, Md. 20902.
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tran smitters aboard every satellite permit
pinpoint tracking from the earth, and the
smallest movements of many satellites can be
controlled remotely from the earth by means
of radio control circuits.

Transmitting Satellites
By the end of 1967, no fewer than 60

American -launched sa tell ites were in orbit
transmitting radio signals of one type or
another back to ea rth on more than 11 5
frequene ics in the h.L, v.h.I., and u.h.f.
bands allocated to satelli tes. Radio amateurs
and space-listeners report receiving man y o f
these tra nsmissions, sometimes with fa irly
• • • • •mexpensrve receiving equrprnent,

T able I lists those frequencies on which
orbiting satellites launched by the United
States were transmitting radio signals back
to earth as of overnber 15, 1967. The
transmitters on many of these satellites are
expec ted to continue opera ting throughout
1968, and beyond.

The USSR has launched over 180 satell ites
to date in their COSMOS scienti fic and space
exploratory series, in addition to dozens of
other scientific. communication. interplane­
tary and lunar satellites and manned space­
craft. Since most of the Russian satellites re­
main in orbit or transmit radio signals for
only a few days. their frequencies are not
shown in Table I. For the most pa rt. how­
ever, signals from Russian satelli tes can us­
ually be heard on either one or several of the
following frequencies: 19.540, 19.545,
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As we enter the eleventh year of

the space age, George Jacobs sums

up the world's major space efforts

and presents a Table of transmit­

satellites in operation as of

November 15, 1967.
19.735, 19.775. 19.800. 19.835. 19.994,
19.995, 20.005. 20.035, and 20.084 me.
Russian satelli tes have also operated on
30.008. 39.986, 89. 100. 90.023. 90.158,
90.225. 90.378 and 183.538 me. COS MOS
sa tellites are usually launched on an inclina­
ti on of either 49 . 56. 72 or 82 degrees. and
ha ve periods ranging between 92 and 104
minutes.

France has successfully launched four
satellites to date: three are now silent but
one, DIADEM · I or DI ·C continues to trans­
mit tone modulated c.w. signa ls on 149.97
and 399.92 me. T he French satellite's orbit
makes an inclinat ion of 40 degrees with the
eq uator and has a period of 104.3 minutes.

On April 26. 1967 Italy launched its first
satellite, SAN MARCO-2. from a 90 X 300
f'oot platform anchored three miles off the
coast of Kenya. East Africa. The satell ite.
being used for air density and ionospheric
studies. transmits telemetry data upon com­
mand on 136.53 and 136.74 me. The Satel­
li te's orb it makes an inclinat ion of 2.9
degrees with the equator, and has a period of
95 minutes.

Satellite Power
The transmitters on board most satellites

arc of very low power, usually less than a
watt . Recentl y launched satellites have some­
what higher power transmitters. For example.
the automatic cloud-cover picture transmit­
ters ( APT) operating aboard the ESSA
satelli tes on 137.5 me and on the NtMRUS-2
satellite on 136.95 me are each rated at fi ve
watts. The command-operated c.w. beacon

and telemetry transmitters o n the OGO series
of satelli tes (operating on 136.2 me ) have
an output of ten watts. and the telemetry
transmitters command-operated on 400. 25
and 400.85 me are rated at four watts. A six
watt Iransmitter operating on 136.02 me
beams telemetry signals back to earth from
the EXI'l.ORER-33 satellite.

The most powerful lransmitters reported
on an y salellite launched by the United
States arc the 30 watt v.h.f. tran smitters
aboard ATS I and 3. These transmitters.
part of a transmitter-receiver combination

Dieter Oslender of Bod Godesberg, Germany
has copi ed sig na ls from hundreds of spa ce
sa tellites a t his neat and relatively compact

sa tell ite-listening post show above .

January, 1968 • CQ • 51



A list of sa tellite ba nds in use.

Spaceman Frequencies

The freq uencies that will be used on the
Apollo spacec ra ft have not yet been an­
nounced. In the past American astronauts
ahoard Me rcury and Gemini spacecraft re­
ported to earth o n an h.f. frequenc y of ap-

(transponder ) on each satelli te, are being
used for experimenlal transmissions to eval­
uate two-wa y sa tellite communicatio ns with
rela tively small fixed. portable and mobile
ground sta tions, sh ips at sea and in-night
ai rcraft. The transmitters operate o n 135.6
me and usc frequency modulation with a
bandwidt h of 90 kc (90F9 e mission) . Each
tra nsmitter feeds a phased-array antenna
consisting of eight radiat ing clements located
around the base end of the ATS satell ite.

T he ATS h igh-rower transmitters arc used
on ly when commu nica tion tests arc sched­
uled .

148.25 rnc /s ( ± 15 kcfs)
149.9-150 .05 rncys
154 .2 mcfs ( ± 15 kc/s)
183 .1- 184.1 mcls
267-273 mc/s
399.0-400 .05 mcls

proximatel y 15.0 17 me and o n 296.8 and
243 .0 me in the v.h.f. band.

Cosmonaut s on board Soviet manned
spacecraft have used 17.365. 18.035. 19.996
and 143.625 me for voice and telemetry
transmissions.

Satellite Listening

While the signals from many of the satel­
lites now in orbit are very weak and can
o nly be received with low noise receivers
and high gain track ing a ntennas, the signals
from so me satelli tes o pera ting in the h igh
frequenc y bands can oft en be heard well on
relativel y inexpens ive shortwave receivers
using simple antennas such as an outdoor
whip o r d ipole. Signals from high power
sa tellite transmitters in the v.h .f. and u.h.f.
bands ( especially in the 136-138 me range
and in the 144-146 me amateur band ) can
o flen be received well on relatively inex­
pensive v.h.f. and u.h.f. receivers, o r on
shortwave receivers equipped with suitable
frequency converters. An outside antenna,
preferably one wi th directivity and gai n is
generally required fo r recept ion of most
satellite signals, especially those from low
power transmitters.

T he sate llites wh ich ca n be heard with the
least d ifficulty arc those wh ich t ransmit con­
t inuo us c.w, signals. These signals. which
are often used as tracki ng beacons, can us­
ually be identified by their steady tone when
the receiver's best f requency oscillator
( b.f.o.) is in the ON position . Telemetry
signals are often more difficult to receive,
since in most cases telemetry data is trans­
milled for o nly brief periods upon comm and
from the ground. Telemetry signal s usually
consist of two or more musical tones trans­
mitted at the same time, or in the case of
the Russian COSMOS satelli tes. o f a series
o f dots and dashes of d ifferent length. Be­
cause of the great number of satellites now
in orbit, a greater number of transmitters
are command-operated than previously, in
o rder to avoid interference between satellite
signals operating on the same or nearby
frecuencies.

Orbital inclination and period data are
included in T able I as a further aid in identi­
fying salellites from which signals can be
received. Inclina tio n is the angle that the
sa telli te's orbit makes with the equator. If a
directional antenna is being used to receive
satellite signals, the inclination data can be
used for determining the direction from

meteo rologica l satellites .
space research (teleme­
tering and tracking) and
space service

space research (teleme­
tering and tracking)

may be used in an emer­
ge ncy, in the search fo r,
and rescue of, astronauts
and space vehicles

rad io amateur space ac­
tivities

space research
space research
space research (teleme­
tering and tracking)

space research
space research
space research
space research

space teleco mmand
radionavigation satellites
space telecommand
space research
space (telernetering)
radionavigation satellites

Purpe ..e of Allocations

space (telemetering)
space telecommand
meteorological satellites

meteorological satellites mainte­
nance te lemetry, space research
(telemetering and tracking )

nand

10.003-10.005 kcfs
15.762-1 5.768 kc ls
l 8.030-1 8.036 kcl s
19,990-20,01 0 kc/ s

t44- 146 mcls

143 .6-1 43 .65 mcys

137- \38 mcls

30.005-30.0 10 kcl s
39.986-40.002 keys
\36-\37 mcls

20.007 kcl s

401-402 mcf s
449.75-450 .25 mcfs
460-470 mcf s

400.05-401 mcfs
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which the satell ite's signal should be heard
first. T he sa tell ite's period is the time it takes,
in minutes, for the satell ite to complete an
orbit. By timi ng reception on success ive or­
bits, it is often possible to identify a satell ite
hy its known period .

The exact time th at a sa te ll ite passes over­
head, or nearest to a listener's location as it
orbits in space can he de termined by not ing
the Doppl er shift on the satellite's signal.
T he relat ive velocity o f the satellite with
reference to a listene r on earth causes the
sa te ll ite's signa l to change pitch in much the
sa me manner that a train 's whist le changes
pitch as the trai n approaches and moves
away fro m an obse rve r at relati vely h igh

speeds. The frequency on which the satellite
is transmitt ing will appear to increase as the
satellite approaches, and decrease as it moves
away from the listener on the ground. The
satell ite is nearest to being overhead at the
instan t the pitch of its begins 10 decrease. At
20 me the Doppler sh ift wi ll be approxi­
mately one kiloc ycle each side of the cente r
frequency, wh ile at 136 me the shift can be
as much as six kilocycles.

With a suitable receiver and antenna, and
the information contained in T able I, it
should be possible to tune into the wide,
wide regions of space, and listen to the ex­
c iting sounds of the satellites as they fl ash
signals back to earth, •

T a ble I-List o f Transmitting Satellites as of November 15. 1967

Freq . Period Inc/ina-
(Mc) Sotf!1Ute Name P lUP OSl' (M inutes ) non R emarks

(Degrees)

20.000 EXPlORER-27 Geodetic studies t 08 41.2 Command, tone modulated beacon
20.005 EX PlORE R- 22 • lOS 80 •
40.000 EXPlORE R- 27 • t 08 41.2 •
40 .010 EXPl ORER-22 • lOS 80 •
41 .000 EXPlORE R-27 - 108 41.2 •
41.010 EXPlORER-22 • ros 80 •
54.000 TRA N5IT-4A Navigation 104 . 7 -
136.020 EXPLORER- 33 Scientific 23434 49.2 Command, c.w. beacon & telemetry
136.078 A l O UETIE- t Io nospheric st udies 105.5 80.5 •
136.080 A l OUElTE- 2 • 121.3 79.8 •
136.141 EX PlORER- 34 Interplanetary studies 6358 67 .2 •
136.142 REl A Y- 2 Communication studies t 9S 46.3 Command, telemetry
136.171 EX PLORE R-22 Geodet ic studies t os 80 •
136.200 <>GO-I Geophysical studies 384 1 53.8 Co mmand, c.w. beacon & telemetry
136.200 OG0-2 • t 04 87.4 -
136 .200 Oa0-3 • 291 51.8 •
136 .200 OGQ-4 • 97.7 8. •
136.233 TI ROS-7 Weather stud ies 97.4 58.2 Continuous c .w. beacon, command

telemet ry
136.260 ER5-20 Radiat io n stud ies 283 1 34.4 Command , c.w. beacon & telemetry
136.273 EXPLORER-26 Magnetic field studies 440 20.1 Co ntinuous, c.w. beacon & telemetry
136.290 050-3 Solar studies 95.6 32.9 Command, c .w. beacon & telemetry
136.350 F R-I Ionospheric studies 100 75.9 -
136.380 EXPLORER-31 Ionospheric studies t 21 79.8 Command , c.w . beacon &: telemetry
136.380 ERS-27 Radiatio n studies 2832 34.5 Continuous, c.w. beacon &: telemetry s
136.41 0 PEGASUS-I Me teoroid detection 97 31.8 Command , telemetry
136.410 PEG ASUS-2 • 97 31.8 •
136.4 10 PEGA5US-3 - 94 .6 28.9 •
136.440 EARLY BIRD Operational Communication 1437 1.4 Command, c .w. beacon & teleme try
136.440 I NTEL- 2- FI • 730 17.2 •
136 .440 l NTEL- 2- F2 • t449 2.14 -
136.440 INT EL- 2- F 3 • 1436 1.1 8 •
136.440 INTEl-2- F4 • 1438 . 0.9 •
136.440 ERS-1 5 Radiation studies 167.6 90.1 Continuous, c.w. beacon & te lemetry·
136.467 SYNCO M- 2 Communications 1436 ,. Command, c.w. beacon & telemet ry
136.470 SYNCOM-3 • 1436 I.S •
136.470 AT5-1 Applied Technology 1436 0.1 C om mand, telemet ry
136.470 AT5-1 - 197.6 28.4 •

136.470 AT5-3 - 1436 O.S •
136.500 N I MBUS-2 Weather studies 108.1 100.3 Continuous c.w. beacon, command

telemetry
136.530 EXPLO RER- 30 Sola r studies 10 1 59.7 Command, c.w. beaco n & telemetry
136.530 ERS-18 Rad iation st udies 2831 34.1 Continuous, c.w. beacon &: telemetry ·
1365 60 AR IEL- 3 Space sciences studies 95.5 80.1 Continuous, c.w. beacon &: telemetry
136.590 PEGASUS-3 Meteoroid detection 94.6 28.9 Co mma nd, telemetry
136.590 ALOU ETIE- 2 Ionospheric st ud ies 121.3 79.8 Command, c.w. beacon &: telemetry
136.591 ALO UETTE-l 105.5 80.5 •
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Table 1- List of Transmitting Satellites as of November IS, 1967 (cont.)

Remarks

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"
"
"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

Com mand. c.w. be acon & te lemetry

Command. c.w . beacon

Command, c.w . beacon & telemetry
Command . te leme try & phot os
C ommand. telemetr y

Comma nd, telemetry
"

Command, telemetry

Com mand. tele me try & ph otos (A PT)
"

Continuous. c.w. beacon
C ommand . c .w. beacon & teleme try
C ontinuous c.w. beacon. command

te leme try
"

Command, c.w. beacon & tele metry

C om mand . c.w. beacon & telemetry
Command , telemetry & photos (A PT)
Com ma nd. teleme try

"

Com mand. telemet ry

Com ma nd, c .w. beacon & telemetry
Com ma nd, telemet ry

Command, telemet ry

Comman d, lone modula ted beacon
Contin uous, c.w. beacon & telemetr y

Com mand, tone mod ulat ed beacon
Com ma nd, tone mod ula ted beacon

46.3
90
81.4
41.2

101

101
102
102
75.9

90. 1
6.25

70
89.6
3 1.8
31.8
58.2

100.3
30

1.5
1.4

79.8
80.5
17.2
2.1 4
1.1 8
0.9

89.9
100.3

0.1
2R .4

0.5
101
102
102
70
70
67
90
90
90
90
89
89.7
89.7
88.9
50.1
80
4 I.2
50.1
67
80
4I.2
4 1.2

'0
67
90
90
90
90
89
89.7
89.7
88.9
53.8
S7.4
51.8
86
53.8
87.4
51.8
86

195
107.3
10'
10'
113.5

114.6
113.4
11 3.5
100
167.5

1319
103.5
172 .1
97
97
97.4

108.1
1436
14 36
1437

121.3
105.5
730

1449
1436
1438

172.1
108.1

1436
197.6

1436
11 3.5
113.4
113.5
103.4
103.4
104
99.6

107
103
106
105
106
105.3
106.8
107.9
105
10 '
107.9
104
105
10'
108
105
104
99.6

107
103
106
105
106
105.3
106.8

3841
104
29 1

97.7
384 1

104
29 1

97.7

Period
[M inutes]

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"
"

"

"

"

"

"

"

"

"

"
"

"
"
"

"

Operational Com munica tion
Ionosphe ric studies

Weather studies

xt etecrold detection

Ionospheric studies
G eodetic stu dies
Gravity studies
G eodet ic stu dies

Operat iona l Commu nica tion

C omm unications

Navigation
G ravity studies
Not specified

G ravity studies

C om munication studies
Radiat ion stud ies
A ir density studies
G eodet ic stud ies
Operational weathe r

N avigation
Geodetic studies

A urora Stud ies
Weathe r studies
Applied Technol ogy

"

O perational weat her
"

G eodet ic studies

Navigat ion
G ravity studies
Not specified

G eophysical studies

G eophysical studies

R El.AY- 2
196 3- 38C
EX I)LO RE R- 24
EXPLOR EH.- 27
ESSA-2

ESSA-3
ESSA --4
ESSA- 5
FR-I
EG RS- 7
DODG E
EG RS- 3
EGR5-9
PEGASUS-2
PEGASUS-I
TIRUS- 7
NI\IB US- 2
SYl"CO\I-2
SY1'\CO\ I- 3
EARL Y BIRD
A LOUETTE- 2
A LO UETTE- I
I :"<JT EL- 2-FI
INTEL- 2-F1
I NT EI.- 2-F3
INT EL- 2-F4
A UROR A-I
N I \ t BUS- 2
ATS-I
ATS-2
A TS- J
ESSA - 2
ESSA~

ESSA- 5
GKAV G RAD- 4
GRAVG RAD- 5
T RA :" SIT--4A
1963-22A
1963--49B
1964-2bA
1964- 830
1965- 109A
1966- 5A
1966-24A
1966-76A
A NNA- 1B
EXP LO RER-22
EXPLORER-27
A N NA- I ll
TRANSIT-4A
EX l'l.OR ER- 22
EX PLOKER- 27
EX PLORE H.- 27
EX Pl.O RER- 22
T RA ;'\jSIT--4A
1963- 22A
1963--49B
1964- 26A
1964-H3D
1965- 109A
19(,6-5A
1%6-24A
I 966-76A
OGO- I
OGO- 2
OGO- 3
OGO-4
OGO-I
OGO-2
OGO- 3
OGO- 4

Satellite N ame
Freq .
(Me)

136.620
136.653
136 .709
136.740
136.770

l nclina­
tion
(Degrees)

~=-I --=-=:-:-:c----=--I---=---..,.--..,--------:,------I·~:-I ----..,.--- - - - -

136 .770
136.770
136.770
136.800
136.800
136.800
136.840
136.840
136.889
136.890
136.924
136.950
136.980
136.980
136.980
136 .980
136 .980
136.980
136.980
136.980
136.980
137.140
137.200
137.350
137.350
137.350
137.500
137.500
137.500
137.740
137.980
150
150
150
150
150
150
150
150
150
162
162
162
324
324
324
324
360
360.090
400
400
400
400
4{)0
400
400
400
400
400.250
400.250
400.250
400.250
400.850
400Jl50
400.850
400.850

... T ransmits only when in sunlight
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The R·390A receiver requires an outboard converter unit for satisfactory
5 .5 .B. reception. The simple modification outlined below provides a product

detector combined with the b .f.o . circuit at a low cost.

A s ORIGINALLY designed, the
R·390A h.f. receiver is usable, to a certain
extent. for s.s.b. reception without an ex­
ternal s.s.b . converter. but it performs very
poorly because the a.m. diode detector con­
tributes considerable distortion. The relative
levels of signal vs b.f.o. injection voltage are
not correct for proper s.s.b. detection. The
levels can be made more optimum by reduc­
tion of the r.f. gain, but then the a.g.c. action
is lost and weak signals are reduced so much
that they are overlooked or unheard. The
R· 390A was designed to feed an i.f, signal to
an external s.s.b. converter. However, by a
simple and inexpensive modification of the
internal b.I.o. stage to a product detector,
the R-390A can be made to perform as an
excellent s.s.b. receiver by itself, with no
external converter being required for s.s.b,
(For Ls.b., however, an external converter
• 5209 Bangor Drive, Kensington, Md. 20795.

is required, in the form of 2 CV-59 1s or
1 CV-157.) The mod ifi cation is very simple.
inexpensive. and does not require any con­
tract procurement action, nor does it involve
any proprietary designs. The modification
requires less than 2 hours work by one man.
The parts required for the conversion are
few and simple, and cost less than ten
dollars.

Conversion Procedure
The conversion is performed as follows :

I . Remove the b.f.o, B+ wires from
the BFO ON-oFF switch S 101' Remove and
discard 5,,,,, but retain the knob.

2. Cut three 20" lengths of single con­
ductor shielded microphone cable. From one
end of each of these three pieces, remove the
outer plastic jacket and carefully unravel I"
of the shield braid and form a I" p igta il lead .
Twist the 3 pigtails together and solder them
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Fig. 1-Circuit of the product detector wired in place of the beet frequency oscillator. S 101 is the

new bJ.o. switch.

together, being careful not 10 melt the plast ic
insulation on the inner conductor of each
piece of wire.

3. Take the new switch, a 2 pole two to
si x position unit, (only 2 of the 6 posit ions
are used) for S I l11' and connect these three
shielded leads to it to form the audio cha nge­
over c ircui t. Sec Jig. I. Unde r the head of the
mach ine screw holding one side o f the switch
wafer to the swi tch frame ins ta ll a small
soldering lug . Solder the pigtail to it, to
ground (at th is end only) the individual
shield braids of the 3 audio wires .

4 . Insert the free ends of the 3 wires
through the open ing at the edge of the i.f.
shelf, pull them upward above the i.f.
chassis. and mount the new switch in the
vacant S101 hole in the front panel. Repl ace
the kn ob. Connect the b.f.o. Il + wires to the
o ther pole of the switch. The b.f.o. B+ is to
be 011 in the B.F.D. ON posi tion . which will
become the SSD posit ion of S I I ' l . See the
schema tic in fi g. I.

5. Unplug all plugs from the i.f. sub­
chassis. mechani call y disconnect the 2 con-

•
trol shafts , and remove the i.I. subchassis
from the receiver.

6. Ca refully remove the cable clamp and
cover from multi-conductor plug PII " ,

slipping it back out of the way. There is one
spare pin. P ll Z-I' Remove the wire from pin
P"".7 and leave it hanging.

7. Twist the 3 shielded wires installed in
step 2 into a 3 conductor cable, above the
chassis. Wrap with plastic tape at 4" inter­
vals. Cut this cable to the required len gth to
reach plug P1I 2, leaving sufficient slack for

clearance O \ '(' r the i .j . chassis and tubes.
Stri p back I" of outer plast ic jacket and
"Meld braid on each of the 3 wires. Run the
3 wires through the cable clamp an d plug
cover.

8. Connect the sh ielded wire from the
5 .S . H. ( H.F.O. ON) audio terminal of S l 11 1 to
pin P l 1 ~ - 1 ' Usc an insulating sleeve for pro­
tect ion, as is done for the other wires on the
plug.

9. Connect the shielded wire fro m the
A. M. ( O.F.O. OFF) audio term inal o f S I Ul to
pin Pl1 ~ - ' . Use an insulating sleeve as in
step 8.

10 . Slip an insulating sleeve over the free
end of the remain ing wire. which should be
the one connected to the rot ary "a rm" of
05 ,,, ,. Th is is the "audio input" lead . Solder
it to the free end of the wire le ft han gin g in
step Ii. Slip the insula ting sleeve down over
the bare connection. Carefully replace the
cover an d cable clamp on p ll " . Tape these 3
wires to the existing cable just outside the
cla mp.

II. Turning the i.f. chassis over, carefully
remove the bellows coupling on the B.F.O.

P ITC H cont rol shaft. Remove the shaft by
loosening the panel bearing. Th is step clears
some working space around the socke t of
V·,,,:,,, b.f.o. lube.

12. Remove and d iscard the V""" 6BA6,
b.f. o. tube.

13. Remove the ground (and all wires)
from pin 2 of V"",. This may involve sh ift­
ing severa l gro und leads to other ground tic
points on the chass is.

14. Move the existing lead from Vso,. pin
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7 to pin 2. (This is the cathode tap on the
b.f.o, coil Z",,".)

In the fo llowing steps, be sure / 0 lea ve
room for replacing the bellows shaft
coupling.

IS. Connect the II K 112 wall resistor
from Vr,U5 pin 7 to ground.

16. Remove and discard C,.3'"
17. Connect the 2.7 K I wall re si sto r in

parallel with the existing screen dropping
resistor R:' ~ fl'

18. Connect the 5 mmf capacitor between
Vr. .,:; pin 7 and V:-.i uu pin 6 . T his is the i.f.
coupling into the injection grid of the 6 BE6
product detector.

19. With a pair o f small metal shears cut
a v.. " V-shaped notch in the lower edge of
the interstage partition ncar the rear of the
b.I.o. coil Z",,". Cover the edges o f th is slot
with short pieces of plastic tape.

20. Mount the 200 mmf and 500 mmf
capacitors on the grounded cente r post o f
the V",," socket, lettin g them be supported in
space hy their own ground leads (about v.. "
long) .

2 1. Connect th e 56,000 ohm 'h wall
resistor between the free ends of the 200
and 500 mmf capaci tors.

22. Connect th e 0 .02 mf capacitor from
V,."" pin 5 to the 500 mmf end of th e 56,000
ohm resistor.

23. Use 12" of the shielded microphone
cable fo rthe s.s.b. audio lead . Remove I" o f
the plastic jacket from one end, and make a
I" braid pigtail on this end. Sl ip a y. " insu la­
ting sleeve over the pigt ail and ground the
pigtail to the center ground post of V r.. "
socket. Connec t the center conductor to the
200 mmf end of the 56,000 ohm resistor.

24. Lay the shielded wire in the V­
sha ped slot in the interstage partition, and
tape it in position with a 2" length o f plastic
tape. Cut the wire to length to reach pin
J","_, of the rear cable socket. This is the un ­
used pin. It mates with Pin P ll "-' of th e
cable plug. Strip hack 'h" of the plast ic
jacket and braid from this end of the shielded
wire. Connect the wire to pin J :. ) ':! _l' using
an insulating sleeve over it for protection.

25. Ca refully replace the b.f.o. shaft and
bellows coupling re moved in step II . Make
sure th e coupling docs not accidentally
ground any components or wiring.

26. Repl ace the i.f. subchassis in the re­
ceiver. Insert all the plugs removed in step 5.
Reconnect th e 2 control shafts and replace

their front panel knobs. Make sure th e
BANDWIDT II knob is properly positioned on
the shaft.

Testing

27. Plug in the 6BE6 tube in socket V,,, ,,..
Turn on the receiver. Leave the antenna dis­
connected.

28 . With the b.I.o. switch S, ,, , in the
ON (s.s.n.) position , a hissing sound will be
heard in the loudspeaker. With the band­
width switch in the I KC position, rotate the
II.F .O. !'ITC H knob. The pitch of the hissing
sound will va ry from high to low and back
to high again, as th e oscill ator port ion of the
6 BE6 is tuned through the center of the
receiver i.I. handpass. Set the II.F .O. !' ITCH

contro l for the lowest pitch o f the hiss.
Without rotating the sha ft, loosen the knob
set screw, and sct the knob pointe r to "0 ,"
The pitch of the hiss should now rise equally
at the - I and + I positions o f the control.

29. Sci the IIANDWIDTH kn ob at 2 KC, and
at 4 KC. In each case, the pitch of the hiss
will he lowest at th e "0" position of the
B. F. O. PIT CH control, rising an equal amount
on each side ( - I, + 1 or - 2, + 2 ) .

AGe Action
30. The original a.g.c. action is not

satisfactory for s.s.b. voice reception. It is
roo fast in the FAST position and produces a
"pumping" action. In the M ED position it is
a hit 100 slow for fast voice break-in opera­
tion .

3 J. From th e unused terminal lO af the
a.g.c , switch S1U', ( FAST posit ion ) connect
the 1.0 mf capacitor to ground. Sec fig . 2.
Thi s may he done most conveniently by
soldering one capacitor lead d irectly to the
switch lug beh ind the front panel, and con­
nccring the othe r lead to a ground lug placed
under the r.r. section top cover screw just

....

s""

,
Puz.u>-----'

PUZ-IS>--------'

Fig. 2-Modified a.g .c. switch circuit.
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back of the center of the front panel. This
places 1.0 mf in series to ground with
capacitor C,.", (2 .0 mf) in the FAST position.
making a total of 0.66 mf across C,.. in
the grid circuit of V :illfiM the a.g.c, time
consta nl tube. The result ing time constant has
been found by experimental use to be quite
satisfactory. producing s.s.b. voice signals
which are pleasing to the ear 10 copy. For
multiplex or composite waveforms of es­
sentially constant amplitude, the MED or
SLOW A.G.C. may also be used, as desired.

Air Test

32. The receiver is now ready to operate.
Connect the antenna. With the A.G .C. switch
set at FAST. and B. F.O. ON, tune in am s.s .b,
signal in the 14 mc amateur band. with the
B. F.O. FITCII control sci at - 2, and the
n AN DWIDTII control at 4 KC. It should sound
very pure, clean, and und istorted (assuming
the station's emission is clean and un­
distorted ) . The BA N DWIDTH control may be
set at 2 KC for interference reduction, with
the B.F.O . PITCH set at - I in this case.

33. Shift frequency to the 7 or 3.9 mc
amateur bands. Tune in signals here in the
same way, but with the n. F.O. FITCII ser on
the opposite (+) side of " 0."

34. Most 14 mc amateur emissions are
upper sideband, whereas those on 3.9 and
7 mc are usually lower sideband. Note thai
the n. F .O. FITCH must be set to the opposite
side of the carrier ( "0") for reception of

A Tthe Q.C.W.A. 20th anniver­
sary banquet held at the Statler-Hilton Hotel,
New York on Friday night, October 27th,
John Oi Blasi, W2FX, President Emeritus
and charter member # I of Q.C.W.A.. pre­
sented certificate #5401 to his son. John. Jr..
W2QNR . Two hundred members and their
friends attended the banquet. Steel engraved
plaques were presented to about 45 of the
original charter members who were pres­
ent. •
John Oi Blasi, W2FX, presenting the certificate to

his son John, Jr.
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the desired sideband ( - for u.s.b., + for
I.s.b.) . When you do this, you are in effect
placing the locally injected carrier from the
osc illator portion of the 6BE6 in the proper
position for demodulation of the s.s.b, signal
and for position ing the signal correctly
within the receiver passband.

Cw. may also be received with the b.I.o.
switch on (sss position ). using n. F .O . FITCH

and BA N DWIDTH controls as desired. For
a.m., the b.I.o. switch is OFF, un less a.m.
reception in the s.s.b. mode is desired in
which case it is ON .

The conversion is now completed, and the
R-390A may now be used for s.s.b. with no
external converter.

Conclusion

This detailed in/ormation applies only to
the R-390A. A similar conversion can be
worked out for the R-390 or any othe r good
superheterodyne receiver. It has been used
wi th success in several Collins R-388 ( 5 11) 1

receivers and AR-88 receivers by the writer.
In the R-388, the oscillator portion of the
6BE6 has been crystal con trolled, with 3
crystals (I for u.s.b., one for exact i.f., and
I for I.s.b. ) selected by a switch in place of
the n. F.O. FITCH control. Crystal control is
not so practical in the R-390A because of the
selectable i.I. bandpass. A mult iplicity of
crystals would be requ ired. •
I Lee, P. H. Cdr. , "The Single Tu be Product De­
lector," CO. April 1961 , p. 50.
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I Allied Radio, 1968 Catalog # 270, page 383
# 118 1473.

f ig . 1 CA)- The im pedance of the holf wavelength
folded dipole a nd the expa nded full wavelength
antenna. (8) The double half and full wave­
length dipoles ha ve double the impedance values.

I

1200n

I

150 0 600n

>QOn

mission line 1 is used in place of the single
•

Wife.

. At thc feed point, care should be taken
to connect the open wire line to form the
double loop as shown in fig. IB. The two
remaining open wires are fed directl y by
300 ohm open wire transmission line. In­
sulation will be required on the open wire
line where it circumvents the rotator to pre­
vent the line from short ing.

Using open wire line for the double loop.
as well as the transmission line. preve nts the
double loo p wires from becoming enta ngled
or shorting. The use of TV ribbon type wire
should be avoided unless the antenna is used
in an extremely dry area. The characteris tics
of ribbon line cha nge drasticall y in damp
weather.

Construction

The double loop driven element is rela­
tively simple to construct. The only differ­
ence between it and a conventional single
wi re loop is that 300 ohm open wire trans-

NuM EROUS publications attest to
the fact that the cubical quad Antenna is a
highly efficient device and a defin ite com­
petitor of the yagi. Excluding the addition of
elements, lillie can be done to improve the
performance of the basic two element quad.
Other factors contributing to the quad's
overall performance are antenna height ,
proper matching, and low loss transmission
line, the latter being the weak link when
coaxial cable is used, as is generally the case.
Depending on the type of cable used, its
length and age, a loss of several db may be
experienced. One practical consideration to
substantially reduce thi s loss is to use open
wire transm issio n line, which coincidentally
lends 'itself nicely to cubical quad design.

By referring to fi g. IA, it will be noted
that the conventional folded dipole antenna
exhibits a 300 ohm impedance. When ex­
panded into a single wave length loop, the
impedance is reduced to 150 ohms. Adding
a reflector behind th is loop forms the con­
ventional cubical quad array with an im­
pedance of approximately 75 ohms.

In fig . IB, it will be noted that a double
folded dipole exhibits an impedance of 1200
ohms. Expanding this double folded dipole
into a loop with a total wire length of two
wave lengths will reduce the impedance to
600 ohms. Adding a reflector behind this
double loop reduces the driven element im­
pedance to an approximate 300 ohms which
may then be directly fed with low loss 300
ohm transmission line.

• 2235 Gum Tree Lane, Fallbrook, California 92028 .
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Operation
I lie transm itter should be coupled. as

shown in fig. 4. to the antenna. Capaci tor C:!.
of fi g. 3 should be adj usted a lter na te ly with
C, fo r the lowest SWR reading. AI the sam e
time, the laps of L" should be adjusted o n
the coil until an SWR of I : I is measured
at the desired operating frequency.

Signa l reports with this a ntenna have been
in excess of those anticipated . The previous
system, using coaxial cable ( RG-58 / U) and
Ga m ma M atch, obv iously h ad greater losses
than supposed . On 10 a nd 15 meters with
100 walls input . and th e antenna at 30 feet,
signal reports of S9 plus arc the general
rule. •

designed fo r 10 a nd 15 meters. is shown
schematicall y in fig. 3. The c ritical com­
ponents. from the stand-poi nt of va lue. arc
ca paci to rs C, and C". The inductors L , and
L" need only be that value o f induct ance re­
qui red 10 resonate at th e desired frequency.
th e 10 and 15 meter ba nds in this case. For
ease in matchinz, L.. should be as large as- -
practicable and will be if il resonates with in
the given va lue of C".

In the conve ntional antenna couplers, a
spli t capacit or is gencrally used to maintain
the same ra tio of capaci tance to ground for
hoth stato r and rotor. Unless this capaci tive
balance is mai ntained , a balanced o utp ut
\\ ill not be achieved . In the coupler de­
scribed . a split capacitor is not used : how­
ever. the unbalance of ca paci tance is cor­
rcctcd by capacitor C .

Capacito r C is sta nda rd RG -58 coaxial
cable wh ich exhibits 28.5 mm f per fool. The
shield is connected to ground . and the cent er
conductor to the rotor of C... The coax is

•
then trimmed until a balanced ou tput con-
dition is observed. Surprisingly, accurate re­
su lts of a balanced condition may be
ach ieved by hold ing a NE-51 neon bulb 10

each o utput li ne and noting the rel ati ve bril­
liance.

Re ference should be made 10 the h and ­
books for additional information on the con­
struction of antenna couplers .

'I,.I"

,
"
rc

3.0Jo I'I C,
0-""""

__ c

,

Antenna Coupler
M atc hi ng the 300 ohm balanced line to

the transmitter will require an antenna cou­
pler. unless the transmitter has provisions
fo r link cou pling . Building an antenna cou­
pler is a relati vel y sim ple task. The only
specia l tool required is a grid dip m et er for
chec ki ng reson ance. The authors coupl er.

Standard quad dimensions may be used
through out , Fo r imforrnat ion purposes. fig.
.2 re fl ects the di mensions used in construc­
tion of the author's 10 and 15 meter antenna.
II will be noted that the reflector is sligh tly
larger th an normal , II should also be noted
that no tuning stub is used. Extensive tests
were conducted. maximizing on gain wh ile
at the same lime expanding th e reflecto r di­
mensions. until the tuning stub was elimi­
nated. Comparisons between a refl ector
using stub tuning and the ex panded reflector
without a stub, de mo nstrated a slight addi­
tional gai n.

RADIA TOR REFLECTOR

Fig. 2-Dimensions of the driven element and re­
flector of the author's 10 to 15 meter quad. The

boom length is 5'6" .

r

C,
Q'200mmt!

Fig. 3-Circuit of a tuner used to match on un­
bala nced 52 ohm output to ba lanced 300 ohm
open wire feed line. Inductor L2• 3 microhenries,
may be made from a 10 turn length of Ai r Dux
1604 and L1 is two turns of the sa me stock. This
coil can be fabricated from a 14 turn length of
the coil stock with L1 cut from the center a s shown
above. The tap locations a re de termined experi-

mentally as noted in the text.

To.,......

- SwR - AnlenO'lO
T'Ql'I,""I~

+ "'.... • eo.,p••

Fig. 4-Tuning set up described in the text.
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RevieW's:

The Drake

N-4 Antenna

Matching NetW'ork
BY WILFRED M . SCHERER.* W2AE F

M CHof the amateur trans­
milling equipment currently in use is de­
signed with a fixed output impedance for
matching to approximately 50-ohm essen­
tially non-reactive loads. For other loads,
where the s.w.r. or the reactance seen by the
transmitter may be high, it is often impos­
sible to suffi ciently load the p.a. for maxi­
mum output. The same condition might exist
even when some degree of variable loading
is provided.

Such conditions are not as prevalent with
well-designed beams, as they may be with
dipoles, long wires, multi-band, loaded or
random-length antennas. These antennas are
often used either for regular or portable

• Technical Director, CQ

station operation. as a spare or to augment
beam installations. In any event, the use of a
suita ble antenna coupler or matching net­
work will make it poss ible for the trans­
mitter to work into the required load not
otherwise available.

The Drake MN-4

The Drake MN-4 Antenna Matching Net­
work is a bandswitched unit designed for
th is purpose, enabling operation with reo
active loads that present an s.w.r. up to 5: I ,
or with resistive loads with a somewhat
higher S.W.r. , on the 10-80 meter bands. The
MN-4 also will provide proper matching
between an exci ter and a linear amplifier. It
is rated to handle 200 watts continuous-duty.
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Fig.l-Main circuitry for MN-4 Network. Various­
size fixed capacitors are switched in parallel at

e,l' according to the band in use.

Another Model. the MN-2000. will be
available for 2000 watts p.e.p.

The job also includes a directional watt­
meter which can be switched to directly
read the s.w.r, or the power with an exist­
ing feed system alone. or for operation
in conjunction with the matching network.
particularly when adjustments are being
made thereon. It also provides output moni­
toring.

Another feature of the MN-4 is that it will
provide 25-35 db of harmonic attenuation
and thus possibly avoid the need for a sepa­
rate low-pass filter to minimize output
harmonics that might otherwise be trans­
ferred to the feedline and thereby cause
TV!. or to provide a further harmonic
decrease when a fil ter is already in use.

Convenient flexibility is provided by the
inclusion of two switchable output con­
nectors and with switch positions for feeding
through the network or bypassing it.

Circuitry

The main circuitry for the matching sys­
tem in the MN-4 is shown at fig. I and con­
sists of a pi- network which in a way is a
depature from the usua l arrangement in that
the input side is set for 50 ohms with fixed
capacitors. while the output is tuned with a
variable capacitor. C, ( RESIST IVE TUNING).

to provide the proper impedance ratio be­
tween the input of the network and the
resistive component of the antenna system.
Control C3 (REACTANCE TUNING) tunes out
the reactive component at the output side of
the network.

Taps on L , and switched fixed input
capacitors provide the necessary parameters
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Adjustment of the matching network can
be concluded in a matter of seconds. simply
requiring that the RESISTIVE and REACTIVE

TUNING controls be alternately operated in
a direction which fi nally results in a mini­
mum or zero indication on the S.W.T. scale
of the meter.

During the process, the transmitter p.a.
occasionally may have to be repeaked; how­
ever. first tuning up the transmitter directly
using a dummy load and then switching over
to the matching network and antenna. will
eliminate the need for further transmitter
adjustments. This will hasten the job and
reduce unnecessary on-the-air interference,
as will the use of low power which also is
recommended to avoid damage to either the



Careful attention to grounding both of
[Continued on page JJ5)

most cases, except for a few situations which
could not be resolved to better than a 2: I
S.W.r. This was due to the specified limita­
tions imposed by reactive loads with an s.w.r.
higher than 5: I, such as can be experienced
with end-fed systems. In many cases this
match was closed enough to permit full out­
put of the p.a.

Although the MN-4 matches a trans­
mission line or an antenna to a transmitter.
it will not alter the s.w.r. between itself and
the antenna, nor will it necessarily ensure
transfer of all the available power into a
radiator, unless the antenna system is re­
sonant, especially if it is a grounded type.
Nevertheless, in some off-resonance situ­
ations, the MN-4 will bring the system near
resonance within about 3 db of maximum­
power capabilities.

On the other hand, resonance and better
efficiency with such antennas may be ob­
tained by installing a loading coil between
the matching unit and the antenna along
with an r.f. ammeter connected in series be­
tween the coil and the antenna lead, and
then adjusting the coil turns for maximum
r.f, current with a given power reading on
the wattmeter. The network. of course, must
be readjusted whenever the loading coil is
altered during this process. A separate load­
ing coil also will often enable the matching
s.w.r, to be brought down to 1: I in cases
where it is not otherwise possible.

•
- ==~

The MN-4 was tested using several trans­
mitters with various coax- fed antennas and
random-length end-fed radiators working
against ground. A I: I matching s.w.r. for
the transmitter could be easily obtained in

Interior view of the MN-4. The net­
work inductor is viewed end-on a t
the lel1 of the bendswttch with the •
lC)..meter section nearer the panel.
The sensing elements for the watt­
meter are on a vertical board at

the upper left.

1 Fed with 50-ohm coax.

transmitter or the matching
unit. As little as 10 watts, ap­
plied to the MN-4 will usually
be sufficient for tuning.

To make the work easier, a
set of tuning curves is furnished
to show the approximate set­
tings on each band for 10-250
ohm resistive loads and capaci­
tive or inductive loads which
present a 5: I s,w.r. Also from these curves,
we can lind the approximate load imped­
ances according to the dial settings found in
practice for a particular situation. Settings
for reactive loads with less than a 5: I S.W.r.
are not indicated, but lie somewhere between
the resistive and reactive curves.

After the correct settings have been found
during tuneup on a specific frequency with a
given antenna, they may be recorded for
future reference when bands or antennas are
to be changed.

The transmitter power applied to the
matching network or a direct-fed load may
be quickly found by depressing a rocker
switch which sets up the wattmeter for for­
ward-power readings. If it should be desired
to read the s.w.r, presented either by the
matching network or by a direct-fed load,
such as a dummy or the antenna system
alone I, it may be done by pushing in the
sensitivity-control knob and rotating it for a
full-scale reading. When the knob is subse­
quently released, the meter then indicates the
s.w.r, directly. In adition, reflected-power
readings may be had using a somewhat
similar calibrating method.

I
I
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Not since the infamous Danny Wei I sailed Yasme on its ioorltl­
wide i.•land-hopping expedition in the late fifties has a DXpedition
stirred such strong emotions as has W9JJ7NV's marathon trip. Here
for the first time is a first person accoltnt of THE DXpedition re­
plete with all the gory details and with no holds barred. Opinions

expressed herein are soley those of the author,

Part 1- The Beginning

DON MILLER.* W9WNV

~T sort of a challenge is it
that would lead a radio amateur on a con­
voluted course through all the world's con­
tinents and oceans for over two-and-a-half
years? What problems must the DXpedi·
tioner face. how does he solve them, and
why are DXpeditions important to the fu­
ture of amateur radio '!

These articles arc intended not only as
narratives depicting and historifying the OX·
pedition, but also as a reply to these and
numerous similar questions and as a dis­
cussion of the vital Signifi cance of DX in
amateur radio's fight for survival.

Edito r's Background
I am not an "old-timer," especially not

in OX circles. My interest in DX began with
my first amateur license. W9WNV, in 1952,
while 1 was a junior in High School. but

• c/ o CQ 14 Vanderventer Ave ., Port \Vashington
L.I .. N.Y., J1050

my activity was seriously curtailed because
a mobile whip antenna was all the landlord
would allow at our small Chicago apart­
rnent. My only real exposure to OX came
through north side neighbors. Tony. W90D,
and Dick, W9VXY, and later through use
of the club station. W3GQF at Johns Hop­
kins University, Baltimore. where I pur­
sued pre-medical studies through 1956.

My first real taste of OX came when our
family moved into a tall apartment building
on Chicago's Lake Michigan shore. At the
height o f 250 feet my dipoles brought the
world into the shack, and later, with a trio
bander, I was able to compete successfully
in the contests and pileups. Serving in the
U. S. Air Force in Korea during the period
1962- 1964 . I was granted the amateur call­
Sign. HL9KH. and served as MARS Direc­
tor for Korea. This was my first experience
at "the other end" my CQ's were never un­
answered. frequently by the rarest of OX
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Ted Thorpe, Zl2AWJ

stations, and sometimes the pileups were
hundreds deep; I was, for the first time the
"chased," instead of the "chaser," and' one
CQ could start a pileup that would last for
an entire weekend! Over 30,000 QSO's were
recorded from HL9 KH, which was not ex­
actly in the " rare" category; I could imagine
the experience of operating from a new or
rare country.

That experience was not long in coming.
My first DXpeditions were staged in 1963,
to Rota Isl and, Marianas (W9WNVI
KG6R ) , and Parece Vela ( KG6ID); both
~cre "new ,countries," but the latter opera­
non was discredited by ARRL when they
later a~n.ounced ~ha t the separation mileage
determining an ISland's country status for
DXCC had been changed from 225 to 500
miles, this "rule" being made retroactive to
three months before it was published!

After a year in private medical practice
!n Cali forn ia, I met Chuck Swain, K7LMU,
In Southeast Asia late in 1964, and we con­
ducted a brief DXpedition to Cambodia
(W9 WN V / XU) and South Vietnam ( K7­
LMUI3W8) , after clearing the activity with
the FCC to lift the "ban," at least tem­
porarily. At th at time we agreed to stage a
more extensive DXpedition in the ncar fu­
ture. Chuck Swain was a most rem arkable
individual, later becoming my closest friend.

The First Two Years
It all began in August, 1964, but the

planning had already consumed two full
months. Chuck was to travel directly to the
Orie?t, delivering a set of amateur gear for
possible use in Communist China and com­
pletin~ the groundwork for planned opera­
nons In the Far East. During this time I
would make my way across the Pacifi c to
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meet Chuck in Southeast Asia, stopping
only briefly for one or two operations but
obtaining licenses and clearing the way for
more activities on our return trip home
through Oceania.

We needed plenty of help and we got it.
From the manufacturers-Hy-G ain and Col­
lins and ElectroVoice and Waters. And from
Ack, W4ECI , who agreed to tackle the
thankless jobs of QSLing and lending a
fin ancial hand, if necessary. Help came from
the entire DX fraternity-in many forms.
W6LDA and K6CYG supplied propagation
forecast charts for all the planned stops;
K8RTW printed the thousands of QSL's for
each stop (over 400,000 have been dis­
tributed since the DXpedition began! ); air­
lines, hotels. printers, communications au­
thorities. Ambassadors, and shipping com­
panies all volunteered their support-right
down the line, all did their part to make
the DXpedition a success.

On my swing through the Pacific I man­
aged to operate from two "scarce" countries.
Western Samoa (5W l AD ) , and New He­
brides ( YJ8WW) , and to obtain permits for
later operations from Fiji (WR2EW) , Tok­
claus (W9WNV/ZM7), Australia (WK2­
ADY), and Heard Island (W K2A DY / 0),
One of my first lessons was that most in­
active countries are far more rare than one
would suspect; naturally, in the higher DX
circles and among the honor roll members,
there are few rare count ries in existence
but this select group of DXers comprise~
only about one percent of the DX fraternity.
Having associated with the upper echelon
prior to the DXpedition, I had fallen into
the trap of considering only the rarest of
DX countries as being desirable DXpedition
sites; the operat ions from 5WIAD and YJ­
8WW proved beyond all doubt, (and later
activities substantiated), that any DX coun­
try from which there has been little or no
DX activity over a period of two to three
years automatically becomes c.:uite rare. This
was qu ite important to Chuck and I, for
when we formulated plans for the expedi­
tion and its operations, one of the top ob­
jectives was to work as many different sta­
lions as possible from each location . This
is why we tried to limit each station to one
QSO on each band and mode for each opera­
tion ; this is the reason we painstakingly
kept "dupe sheets" to avoid working the
same stations over and over again. This is
the lesson I learned when during my stay



in Korea, I listened to a famous DXpedi­
tioner operating from rare locations and
working the same stations, day after day,
night after night , while hundreds of others
called in vain. Of course, that was his choice.
But Chuck and I were to do our best to
work the "low-power-and-dipole" DXers and
not to cater to the big guns. And so, al­
though 5W\ and YJ 8 were not by any means
rare to the fellows on the honor roll, they
turned out to be rare countries, for I would
guess 80 percent of those working us there
had never contacted those spots previously.
Since this fit in exactly with our thinking,
the lesson we learned from the first two
operations was quite valuable in planning
the remainder of the DXpedition. Unfortu­
nately, we became so successful at working
everybody that , gradually, the big guns lost
their gri p on the select bracket at the top
of the DXCC Honor Roll; when many of
these influential individuals began to com­
plain, the DXpedition was given the treat­
ment by ARRL, so unfortunately, I have
been forced to change our original policy
of working everybody. It is interesting to
note that, while the ARRL DX Operating
Code instructs overseas amateurs to avoid
working those who use poor spo rtsmanship
or operating tactics, the League circulated
documents admitting th at who we worked
and promised. to work had a bearing on
their decisions to discredit certain opera­
t ions! It's a pity to see such politi cs ruin
what was once a most cherished DX Award.

In the fall of 1965, BY4SK was activated
from Canton, China. Chuck and I met in
Southeast Asia and managed to obtain per­
mits to opera te in Indonesia (W9MNV/
8F3 ) and Thailand ( K7LMU/ HS) , and to
work stations normally forbidden from
working these countries. completing our am­
bit ion of having operated from all four of
the countries on the "banned list." Before
leaving Asia we also managed operations
from Laos (XW8 BF), Burma (XZ2TZ),
and Spratly Island (IS9WNV). That "I "
call sign from Spratly was actually sug­
gested by officials of both the ARRL Awards
Committee and the Federal Communications
Commission; since there are no "1" prefixes
allocated by ITU, we fi gured that by operat­
ing from an unclaimed, or multi-claimed
area with the "\" prefix, we would not be
violating the regulations of any country. The
"S" was to indicate Spratly, and the re­
mainder of my own callsign completed the

Chuck Swain, K7LMU

call "IS9WNV." We later used the same
type of call-signs from unclaimed Minerva,
Blenheim, and Geyser Reefs. Unfortunately,
it was technically improper to have used a
"I" callsign; ITU forbids the use of prefixes
starting with "\" and "0". Since FCC has
informed us that the use of, for example,
"W9WNV/ portable at Geyser Reef," is ac­
ceptable, this procedure will be employed
from any future DXpedition operation from
unclaimed territory, and we would urge all
DXpeditions to do likewise, observing the
ITU regulations, which do govern amateur
regulations in all countries.

Next, we began our return across the
Pacific. Ebon Atoll and Cormoran Reef,
both located within the Trust Territory of
the Pacific, were twice proclaimed as "new
countries" for DXCC by the ARRL, but
after our operations from these places the
Committee changed its mind, because it
"forgot" to look into the matter before an­
noun cing its decision. Two months of plan­
ning and hard work, a substantial sum of
money, and the good faith of the DX frater­
nity, went down the drain.

At this point I continued on to Fiji, meet­
ing Ted Thorpe, ZL2AWJ. After a contest
operation from VR2EW, Ted and I sailed
aboard the 38-foot ketch, M arinero , to
Tonga (VR5AB) and Niue (ZK2AF ) Is­
lands. Contrary to the claims of a partic­
ular editor who fancies himself as a DX­
peditioner, the operations from Niue, Thai­
land, and Burma took place from those
countries, and are well-documented, includ­
ing passport stamps from the authorities. It
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is a shame when one has to resort to the
deliberate spreading of misinformation to
promote business at the expense of a be­
loved hobby and service. When one begins
to involve individuals who gave their lives
for people of this character, it becomes al­
most intolerable.

On reaching American Samoa, Chuck re­
joined us; I returned briefly to the States to
conduct a series of lectures, while Chuck•
and Ted embarked on that fateful trip to
Wallis Island ( FW8ZZ). Just before reach­
ing Apia, Western Samoa on the return trip,
the M arinero was struck by a ferocious
tropical hurricane and lost at sea. Those
aboard are presumed dead. A massive air and
sea search by the New Zealand and Uni ted
States Air Forces, Coast Guard, and com­
mercial airlines, the largest search in the
history of that area of the Pacific, failed to
uncover a trace of the M arinero or its crew.
I would not even attempt to describe here
those horrible, emotion-packed days of that
heartbreaking, disappointing search.

I don't know why, but I continued on.
Three of the families involved urged me to
do so, but mostly I think it was because of
a pledge Chuck and I had made earlier;
having been through some pretty harrowing
experiences, we agreed that if something
happened to one of us the other would con­
tinue on to complete our plans as best as
possible. Chuck and I did have plans.

The Pacific phase of the DXpedition was
completed with operations from Minerva
Reef (I M4A ) , Maria Theresa Reef
(W9W V/F08M), and the Northern Cook
Islands (W9WNV1ZK IS). The trip to Heard
Island (VK2A DY10 )- a story in itself­
followed, and fin ally, the operations in the
At lantic and Caribbean with K I IMP from
St. Peter and Paul's Rocks (PY0XA), N a­
vassa Island ( K II MP/ KC4), and from Bajo
Nuevo and Serrana Bank (W9WNV/ HKO).

I had decided to quit at this point. No
amount of excitement, accomplishment, or
thrills could possibly overcome the tragic
loss of two close friends. Some DXers were
yelling their heads off because they had not
been worked from one place or another. A
South American DXer had vowed to sabo­
tage the DXpedition. I hadn't much money
left. Still , when Ack suggested continuing in
the Indian Ocean area, the temptation was
too great and. again , I continued : DesRoches
(VQ9AAl D); Farquhar (VQ9A:Al F) ; AI­
dabra (V Q9A A I A ) ; Gloriosos ( FR7ZP);
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Geyser Reef (IG5A); Cagos (VQ9AA/C );
Laccadives (VU2WNV) ; and Blenheim
Reef (I B9WNV) followed. And then it hap­
pened. I suddenly learned that the ARRL
had circulated an eleven-page document
against ' me, personally, and the DXpedition.
Being a staunch League member, and having
just spoken to the League's General Man­
ager a few days before, I was totally shocked
at this widespread circulation of such a
document and at the inaccuracies which it
contained. There was no choice. I had to
return home to set the record straight.

It is not the intent of these articles to go
deeply into the personal and legal entangle­
ments that resulted and still continue. In the
articles that follow, wherein we take you
along the DXpedition trail, these actions will
be referred to and certain questions will be
answered for the first time. I have, however,
brought you rapidly up-to-date; by the sum­
mer of 1967 the air had cleared and the
DXpedition was continued. The following
installments will describe in detail our return
to the Indian Ocean and the operations that
follow.

Why DXpeditions?

Most individuals enjoy a challenge, par­
ticu�arly one which enables them to accom­
plish something while accepting it. DXing
itself is a challenge; DXpeditions, even more
so. Now, I'm not talking about a vacation to
a beautiful Caribbean island where an ama­
teur operates his station between parties and
trips to the beach. I mean a trip to a ra re or
new country, usually involving difficult prob­
lems with transportation, licensing, customs,
immigration. weather, equipment, expenses,
paperwork, and other various forms of ob­
stacles or harassment. If at least one of these
problems did not exist, the country would
not be rare, for obvious reasons. Besides a
healthy challenge what then are the advan­
tages of DXpeditions, and what can be
accomplished?

(I) Promotion of international good will
and understanding, through personal con­
tacts. through joint activities among amateurs
of different countries. through demo nstration
throughout the world of the art of amateur
radio communication and the advantages to
the existence of an amateur radio service in
the remote areas of the world, and through
the promotion of a favorable image of ama-

[Continued on page 112]



MODEL 410 V F O - SWAN 5 00 TRANSCEIVE R - 1 1 7 X C POWER SUPPLY - MARK II LIN EA R

Illustrated above is a complete Swan station for SSB, AM, AND CWo You can t ransm it
and receive on all 5 bands with your 500 t ransceiver, and when used wi th the Mark II
li near amplifier, you' re at the legal power limit . Switch in t he Model 410 outboard VFO

and you're all set for separate transmit and receive operation . Yet t his complete home sta­
t ion, with proven Swan performance, reliabili ty, and craftsmanship is yours for substantially
less t han any other compa rable equipment .

MARK II LINEAR AMPLIFIER
With tubes $395

SWAN 500 TRANSCEIVER
5 BANDS-480 WAITS

MODEL 410 FULL COVERAGE
EXTERNAL VFO
Model 22 Adaptor •. $25

MODEL 117XC MATCHING
AC POWER SUPPLY

Includes sceaker and phone jack . . • . . . . . .. . . $95

12 VOLT DC
POWER SUPPLY
MODEL 14-117 . .. . .. .

CRYSTAL CONTROLLED
MARS OSCILLATOR
5 Channe ls. Model 405X,
Jess cryst als .

WE STOCK COMPLETE LINE OF SWAN AND MANY OTHERS. WE WANT YOUR BUSINESS. WRITE OR CALL:

WIlliAM OGG - WA9RMO- PROP.
1629 S. KENTUCKY, EVANSVILLE, INDIANA PHONE, 812 - 422-4551
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SNCE the birth and growth of
single sideband, the use of a.m. equipment
on most bands has become virtually impos­
sible, especially in the 100 watt power class.
However, there are still quite a few a.m, rigs
th at can be heard on 160 and 10 meters.
Since ten meters poses no problems in an­
tenna construct ion, this would seem to be a
very popular choice for the few a.m. opera­
tors left on the air. Of course, who wants to
be confined to only one band in which to
operate that low-powered a.m, rig? Now,
have you ever considered the possib ili ties of

• 3301 w•• t Turner, Pha-nllt , Ar lzonQ
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160 meters? Mo re th an likely you have, but
after some brief thoughts of how and where
you could construct an antenna, you soon
gave up any ideas of 160 meters.

Because I live in an apartment, operation
on 160 seemed to be an impossible task,
until I decided to experiment with top-loaded
verticals. My original antenna was nothing
more than a quarter-wave vertical for 40
meters; just a piece of TV mast, consisting
of three sections joined together and about
33 feet high, which is bolted along the side
of the house (thanks to the landlord). My
first thoughts were to base-load the vertical,
which I did , and it seemed to work quite
well. Although it seemed as though every
time I made a contact with a California

.station, and the subject of antennas came
up, I was told to get the loading coil up off
of the ground and into the air where it could
do some good. So I decided to look into the
problems of top load ing and the advantages
of doing so.

Top Loading

Any antenna that makes use of a loading
coil poses the problem of getting the coil
high enough in the air, away from surround­
ing objects, to really do some good. Of
course, in a mobile installation you are
limited as far as the height is concerned,
but in a fixed location the problem of height
is usually limited by nothing except your
own imagination. This being the case, the
highest possible installation on 160 will
probably only be a small port ion of a wave­
length.

So now, all that must be done to be top­
loaded on 160 is to make up some sort of
coil and top-section that will be resonant in
the 160 meter band. For this purpose, all
you need is some number 18 enamel wire, a
102 inch CB whip and some sort of coil
form. I know that the first thought that has
come to mind now is, how much of a coil is
necessary. Actually, it's not nearly as bad as
you may think.

Loading Coil
The coil is wound on a hollow card-board

form measuring 214 inches by 6 inches and
is close-wound with number 18 enamel wire,
approximately 140 turns. After the coil is
wound it is then ready to be mounted on the
114 inch wooden dowel stick. This is accom­
plished by simply passing the dowel through
the center of the coil and fastening the
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Fig . l-Con$truction deta ils for a top loaded 160
meter antenna that a lso operates on 40 meters.
All the bolts used are ~ X 20. The loading coil,
as described in the text, is 6" long by 2 1,4"
diameter. The wood dowel is 1%" by 3' with at

least 1112' to 2' inserted into the TV mast.

small change in frequency occurs as the
antenna is raised into the air. Note also, that
the S.W. T. will be very near zero at resonance
and will increase by a noticable amount with
an increase in frequency of about 10 kc.
This will show that the "Q" of the coil is
reasonably high.

coil to mounting bolts. I used a \4 inch by
20 bolt and large solder lugs to hold the coil
in place on the dowel stick. (See fig. I. )

All that remains is to fasten the C.B. whip
on top of the dowel above the coil. In my
case, this was accomplished by drilling and
tapping a % inch round piece of aluminum
in one end, so that I could screw the whip
into it. This piece was then inserted into the
top end of the wooden dowel. (See fig. 2)

Now we have a completed top-loading
section and all that remains is to tune it to
the proper frequency. Tuning was accorn­
plished by inserting my top-loading section
into a 10 foot piece of TV mast and using
a grid-dip meter at the base of the mast to
first establish the frequency at which the an­
tenna was resonant. It was around 1800 kc.,
so in order to raise the resonant frequency, I
took off a few turns off the coil and again
checked the resonant frequency with a
grid-dip meter. This "pruning" process went
on until the antenna was resonating around
1950 kc, At this point I put the entire mast
together with the top-loading section located
on the very top of the vertical and raised the
antenna into the air, with the help of Jim
Schroeder, an old frie nd and S.W.L. T he
purpose of raising the antenna at this point
was to determine what effect the height
would have on the resonant frequency, The
result was a change in frequency of some
30 to 40 kc. Fortunately, at this point, no
further adjustments' were necessary.

Another way in which the antenna could
be tuned would be the use of an S.W . r. bridge.
Instead of using a grid-dip meter, try tuning
the transmitter to the frequency at which
you wan t to operate. If the rig will not load
and shows a high s.w.r., increase the fre­
quency and again note the s.w.r, If, with an
increase in frequency, the S.W. T. shows an
increase this will indicate that the antenna
is resonant at some lower frequency th an to
which you are now tuned. Simply decrease
the frequency while noting the s.w.r, until
the S.W. T. is as low or as near to zero as pos­
sible. Now that you have established the
resonant frequency of the antenna, it is a
simple matter to raise the resonant frequency
by removing one turn at a time from the coil
or decreasing the resonant frequency by add­
ing a capacity-hat : to the whip antenna
above the loading coil. Once you have the
top section tuned, keeping in mind that a
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BATTERY OPERATED
Iron for field servicing

Now get cont rolled 700-F t ip temperature from a battery!
Lightweight TCP·12 iron features Weller's patented
"Temperature Sensing" system. clips to an)' 12·volt
battery or 12-14 volt AC/DC source. Also available for
24.28 volt operation (Model TCP.24). A must for mobile
communications work.

-

Efficient MARKSMAN Irons
for continuous-duty soldering

Ideal tor the bench or caddy, Marksman irons outperform
others of the same size and weight. Five models feature
long-reach. stai nless steel barrels and replaceable t ips.

• 1%-Ol. 25-w8tt Model SP·23 • e-cz. 8O-watl Model SP-BO
• 2-oz. 4O·watt Model SP·40 • IO-oz, 12O-watl Model SP·120
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Dua l Heat
Soldering Guns for

dependable ma intenance
and repair

The most widely used gun in t he electronics
f ield . Available in three wattage sizes, each

with Weller's exclusive trigger.c;ontrolled
dual hea t, pure copper t ip, and spotl ight .

" 100/14O-w,tt Model 820D " 145/210-w," Model D-440
• 24O/325-w,tt Model 0·550

25-watt Technician 's Iron
fo r intricate c ircu it work

I ndust rial r ated penCil iron weighs only 1% ounces, yet delivers
t ip temperatures to 86O"F. Cool, impact-resistant handle. All
parts readily replaceable. Model W·PS with 'kinch tapered tip.

Complete Weller Line at your Electronic Parts Distributor

WELLER ELECTRIC CORPORATION, Easton, Pa,
WORLD LEADER IN SOLDERING TECHNOLOGY

loading coil wound and ready to be mounted on
the dowel.

T heory of operation is qui te simple. Elec­
trically, the antenna is a quarter wave verti­
cal. The big advantage of top-loading over
base or center loading is the fact that the coil
is much higher in the air, which distributes
more current along any point of the antenna,
compared 10 base or center loaded antennas.
Also, ra ising the loading coil and top section
from the base of the antenna to the top raises
the antenna 's load impedance which will pro­
vide a closer match for standard 50 ohm
coax.

Now th at the antenna is top-loaded on
160 meters, what effect will this have on the
antenna's operation on 40 meters? The
answer is none, so without any adjustments
at all, you can switch from 160 meter opera­
tion directly to 40 meter operation and still
maintain a low angle of radiation and a low
S. W. r. on the feedl ine.

I'm very sure that many improvements in
the construction of this antenna can and
will be made. However, due to the extreme
shortage of information on top-loaded an­
tenna's, at least now you will have a place to
sta rt experimenting. Good luck, and I'll be
listening for you on 160. •
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MODEL 410 VFO-SWAN 3S0 TRANSCEIVER-117XC POWER SUPPLY-MARK I LINEAR

A Illustrated above Is a complete Swan station for sse, AM, AND CWo You can transmit
Wand receive on all 5 bands with your 350 transceiver, and when used with the Mark I

linear ampl ifier, you 're at the legal power limit. Switch in t he Model 410 outboard
VFO and you're all set for separate transmit and receive operation. Yet t his complete home
station, with proven Swan performance, reliability, and craftsmanship Is yours for substan­
tlally less than any other comparable equipment.

A SWAN 350 TRANSCEIVER
W 5 BANDS-400 WATTS
SeUing new standards for the industry. Includes
full coverage VFO • • • (eatures crystal lattice
filter with shape factor of 1.7 and ultimate reo
Jection of better than l00db • • • providing ex­
eellent se lectivity and superior aud io quality. $420

MODEL 410 FULL COVERAGE
EXTERNAL VFO

Eight tuning ,anges of 500 kc each. When used
with the Mode l 22 dual VfO adaptor, the 410 pro­
vides separate transm it and receive frequency cont rol.
Mod.122 Adaptor .• $25 MOOEL 410• •$95

A MODEL 117XC MATCHING
W AC POWER SUPPLY
Includes speaker and phone jack• • • • • • • • •• • •$95

~ MARK I LINEAR AMPLIFIER
5 bands, 2000 watts PEP Input. Uses two Eimae
3-4OOZ triodes. Built-In power supply. $475

Tubes $68 pro

A 12 VOLT DC
W POWER SUPPLY

MOOEL 14·117 .. .. .. $130

A CRYSTAL CONTROLLED
W MARS OSCILLATOR

5 Channels, Model 405X,
less crystals ...••• • ••.•. $45

PLUG IN VOX UNIT $35.00
CRYSTAL CALIBRATOR KIT $19.50
SIDEBANO SELECTOR KIT •••• .. . •• • • • • • • •$18.00

See the complete Swan home station at your
dealers today.

..
ELECTRONICS Oc. an. ;de. Califo, noa
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a photocell with a new name

BY JOHN J . SCHULTZ,* W2EEY/l

Photocell control circuits have been around for some time but new
packaging and performance give them some unique advantages for use

in audio and rI, circuits.

R OTOP.LECTRtC cells have been
used for control purposes in electronics
equipment for a number of years. A light
source, controlled by some circuit function,
affects a photocell so that the resistance of
the latter is changed and it can then control
a different circuit function. The advantage
of such a combi nation is that no direct elec­
trical connection need exist between one
circuit and the circuit which is controlled.
N oise, transients and other spurious re­
sponses which may exist in the controlling
circuit are not transferred to the circuit be­
ing controlled. One application of this light
source-photocell combination was in various

• 40 Rossie St., Mystic, Conn. 06355.
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older, tube-type speech compressors or
limiters where a problem existed in obtain­
ing a noise-free feedback control loop to
regulate the gain of the amplifier stages.
However, the method was awkward because
a reasonable amount of power was needed
to drive the light source, the resistance varia­
tion of the photocell was limi ted, the light
source and photocell had to be carefully en­
closed, etc.

These problems have all been solved and
after a period when light source-photocell
combinations fell into general disuse, they
are now being used again in their new form.
Their new form consists of packaging a light

Cla irex a lso produces a series
of optoelectronic units. The
unit shown is about %" X 2",
the lamp voltage is 6 volts
maximum and resistance
varies from a bout 500 o hms

to 1 megohm.
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Fig.l -A partial chart of the extensive Raytheon line of lcrnp-photocell units they name "Rayistors."

source and photocell in one light tight en- usually about 1/ 1000 second for minimum
closure. The enclosures may be of pencil resistance to be reached when full voltage is
shape, the same size as a small crystal can applied to the lamp. For filament lamps, the
or even the standard TO-5 transistor case. response time can go up to 6011000 of a
Along with their new packaging, different second. The "off" time, that is the time after
combina tions of light sources and photocells the voltage to the lamp is reduced to zero
offer a wide range of operating character- and before the photocell resistance goes to
istics. The light sources may be either in- maximum varies fro m 60/ 1000 of a second
candescent filament bulbs or ionized gas to a full second and a half. This wide variety
(neon bulbs) . The light sources require from of response and off-times is of great advan-
I volt at 17 rna to 120 volts at 2 rna to tage since resistor/ capacitor attack and de-
operate, with almost combination • lay networks are no longer required in mostany In

between being available. The photocells are circuit applications, the lamp-photocell com-
semiconducto rs of such matrials as cadmium bination takes care of it all.
sulphide, cadmium selenide or lead telluride, Control lamp-photocell combinations are
They are selected for speed of operation and
resistance range. The resistance range --.', ,
achieved when the light source is off to when '...... , ~ I

""","'

it is energized with its rated voltages can ' I

vary as much as from 150 ohms to 1000 '-
-~ ,

megohms with a range of about 500 ohms to
I megohm being typical. In any case, a very DC 01 AC

wide control range is possible. Control VoII.....,...

The response time depends upon the lamp -
and photocell material used. The quickest Fig. 2-Remotely controll ed attenuotor illustra tes
time achieved with lamps and •

ba sic use of la mp-photocell unit.IS neon IS
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plied to an a.v.c, circuit for an s.s.b , re­
ceiver. The lamp ci rcuit is sim ply connected
across the terminals of the o utput t rans­
former and the photocell unit is connected
in a voltage divider circuit immediately after
the detector stage. The Rayistor shown has
a fas t attack, slow release action which is
appropriate for this application. The ther­
mal inert ia of the lamp in the Rayistor makes
any modulati on of the photocell res istance
signals of inaudible frequency. This may
not be the case in high fidel ity equipment
where amplifier response extends down to
very low frequencies but is not problem with
communications receivers since their low
frequency response is kept purposely poor.
The complete a.v.c. system req uires one
lamp-photocell unit and 2 resistors-qui te a
contrast to conventional circuits with recti­
fier and control circuits, time constant net­
works, etc .

There is no reason why the same idea can­
not be used to extend the a.v.c. control back
further to the i.f. or r.f. stages in a receiver
or even to have an a.v.c. loop only in the
i.f. stages. The variable photocell resistance,
however, is used to control a voltage d ivider
which supplies a d.c. control vol tage to the
elements of a tube or transistor in the same
fashion as the control portion of a conven­
tional a.v.c. sys tem.

Figures 4 and 5 show two circuits sug-
db Rh h I htll

,r' "
1M

IIIAud~ Aud~

1103--- - '-,
2M

l,~~
~ \ lHOT N[ f O£D .,

I \/Ol..UME:~TIlOl. Rlt.LDWS)--- T

'.

Fig . 3-A.v.c. circuit for rece iver using lamp­
photocell unil CKll03. CKll03 has a fast attack
time of 10 ms and a slow release time of 800 ms.
The 1 meg. resistor has to be ad justed fo"r best

results.

CK

"

sold under various names such as photo­
conducto r relays, opto-electronic controls
and trade names such as " Rayistor" which
is Raytheon's line of such devices. Figure I
shows a listing of the extensive "Rayistor"
line.

Applications
The basic usage of a lamp-photocell unit

is shown in fig . 2 where the unit is used to
permi t re mote control of a signal attenuator.
A potentiometer is shown controlling the
uni t but it could just as well be the output
of some electronic circuit to provide auto­
matic control. It should also be noted that
th I t I It b eithe a ce amp con TO vo age can e I r • • geste y ay t eon w ere a arnp-p o oce
or d.c. When a.c. is used, the isola tion be- uni t is used to control the ga in of two low-
tween the lamp and photocell is so great level transistor stages. Figure 4 shows shunt
that no hum will be introduced even when control variation of the input current to the
controlling a high-impedance aud io circuit. transisto r with one end of the photocell con-
T he fact that a.c. can be used to control the nected to the emitter to give better low-
lamp also eliminates the need fo r rectifier freq uency The control •response. range IS

circuits in many audio frequency applica- about 10 db. Figure 5 shows a lamp-photo-
tions. cell unit used to control ga in by decreasing

F igure 3 is an application that illustrates the collector load resistance. The control
some of the foregoi ng cited fea tures as ap- range IS 15-20 db. The same idea can be

- 30<
. 30<

(i:~> C: " 021001< ' K
1001< 20

':;' , '.. ,

Q ,( • ,.,,;. ,( •
!l.~f .... ":':'

) 2 N4 .4 ....~0-.1- ZN414

/' -', 10K
o ~ I

CK110 2 [@1 10K lK

TOOm''-~ t•

Fig. 5-Another gain control method that can be
Fig. 4-"Rayistor" used to control • of c .f. ada pted to sta ges havinSJ fairly high collectorgain

lew-leve l sta ge . loa d resista nces.
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Fig. 6-lamp.photacell uni ts used as remote
switches.

518
PAGES

2'P CODE

P1eo5t Prln.

AU'ED RADIOI Dept. 12A
P.O. Box 43981 Chlcagol III. 60680

S.nd m. your fre. catalog for 11'8

~~;;~ Here it is! The world's most
famous catalog of electronic equipment fea­
turing hundreds of new and exclusive items
and special Allied values.

518 pages-including the complete Knight.
Kit Catalog - picturing, describing, a n d
pricing thousands upon thousands of items.
The most complete inventory ever assembled
of Hi·F i, Radios, T ape R ecorders, CB, Elec­
tronic Equipment, Parts and Tools ... all at
money-saving low prices.
NO MONEY DOWN - UP TO 2 YEA RS TO PAY !
BIG SAYINGS ON THE BEST IN ELECTRONICS FOR EYERYONE
• Stereo HI· f l • hmous Kn l rht.Klb~ • Tape Recorden & Tape
• C8 2.Wa, Rad ios • Walkl.Ta llr;~ • flI·..... & AM Rad ios
• Shortw... Recelnn • Portable TV • Phonocnplts • Transistors
• Inten:oms &,A. Automottn Electronics. Tnt ln,tnimenb
-, TV Antenna & Tubes. Power Tool" Hardware
• Amateur Equipment· Tubes· 'arb, aalterles , Books

NEW ALLIED 1968
CATALOG & BUYING GUIDE

•
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AC or DC
Lamp VoU.Ie)

applied to many existing stages in a trans­
mitter or receiver. The application of the
control method shown in fig. 4 is particu­
larly simple since the photocell element is
simply shunted across the existing collector
load resistance. Drive for the lamp can come
fro m any late r stage that develops suffi cient
output. One possibil ity with a transmitter is
to rectify a small portion of the output
power and use this to drive the lamp, the
same as is done to drive a relative output
power meter circuit. In some cases, the ex­
isting circuits can be used if the indicating
meter has a 0-1 rna or h igher movement.
Thus a fo rm of a.l.c. can be applied to an
s.s.b, transmitter very simply.

As switches and relays, lamp-photocell
units have the advantages of providing rela­
tively low and high resistances for st raight
on-off opera tions with the option of con­
tinuous resistance variation when desired.
Figure 6 suggests two ways in which this
feature ca n be used and undoubtedly the
reader can think o f several more. Figure 6
(A) shows a single crystal filter in a low­
frequency i.f. chain . The lamp-photocell can
be used simply to effectively switch the
crystal in and out or by continuously vary­
ing the lamp voltage. a coarse method of
selectivity control is achieved . Figure 6 (B)
is a similar applicat ion applied to an audio
selectivity fi lter.

Lamp-photocell units offer some unique
advanatges when either resistance control is
wanted with high isolation from the con­
trollin g source or mechanical extension of a
va riable resistance element is not feasible.
Various small lamp-photocell un its cost from
3 to 4 dollars and should find application in
a wide vari ty o f amateur equipment. •

I.F. I .F.

, -,, ,
, ,

IA )

AF. A.F.

.:
II

-

T
I • ,,-2 \
\,

I

- .... ...
~

January, 1968 • CO • 81



DUMMY lDAD/WATTMETERS
An effective means of measur­
ing and peaking RF power into
a dummy load. Four calibrated
scales permit accurate readings
of RF watts. Protective warn­
ing light.
MODEL 334A
1000 watts.

2 to 230 MHz $135.
MODEL 374
1500 watts.

2 to 30 MHz .. $135.

PROTAX' M ANTENNA SWITCHES
Unique coaxial selector switch­
es that automatically ground
entire antenna system when
station is not in use. Handle
1000 watts; complete with
hardware.
MODEL 375 SP6T
Rear Axial Connectors $13.95
MODEL 376 SP5T
Side Radial Connectors S12.50
MODEl 380 SPDT
Rear Axial Connectors $12.45

MOBILE BAND.ADDER @
Add 10, 15 and 20 meters to
any standard mobile antenna
with 40 or 75 meter coil. Pre­
tuned for full coverage on each
band. Will carry 500 watts
PEP . . . lightweight and in­
stalls in seconds.
MODEL 370-3 .. . . . . $19.95
AUTOMATCH ANTENNA . $42.85
Rugged - efficient. (Mast, stain­
less steel t ip and 75 meter coil.
Complete)

Waters Manufacturing, Inc., is a member 01 Electronics Industries Association.

$53.00

$72.50

$29.95

$32.50

$38.95

ATTENUATOR
Gives stepped attenuation to
225 MHz from 0 to 61 DB in
1 DB steps. 50 ohms.
MODEL 371 ·1

(UHF Connectors) ' "
MODEL 371 ·2

(BNCConnectors) ...
MODEL 371·3

(N Connectors)

COMPREAMP
Add definite " talk power" to
your signal with Compreamp!
Self-powered and solid state,
it is easily installed in the
mike line of either fixed or
mobi le station. Great for the
added punch when aRM and
band conditions are tough.
MODEL 359 $27.95

COUPLER/PHONE PATCH
The ultimate in phone patches
providing effortless, positive
VOX operation. Also connects
tape recorder for both IN and
OUT. Available with or without
buitt-in Compreamp which may
be used independent of patch.
MODEL 3001
(Without Compreamp)
MODEL 3002
lWith Compreamp) ...

Double-tuned, resonant cavity
band-pass filters for both 2
and 6 meter transmitters and
receivers. Installed in 52 ohm
antenna lines. the filter as­
sures an outgoing signal free
of spurious frequencies that
cause interfe rence problems.
High level , out-of-band signals
are rejected ahead of the re­
ceiver front end. Needs no
tuning . .. insertion loss held
to 1.5 db maximum.
Model 373-2 12 meters) S29.50
Model 373-6 (6 meters) $32.50 '

CODAX KEYER
Automatic spacing and timing
from ~ to 50 WPM ••. built­
in double-paddle key adjusts
to any fist. Solid state with
sealed "Reed" relay . . . keyed
audio output at microphone
level allows use of VOX ci rcu it
on either sideband. Self­
p.owered - operates with any
rig.
MODEL 361 $92.50
(l ess 1.35 volt batteries)

COAXiAl FilTERS 12 r. 6 meters)



Now! Measures RF
to a full 2000 watts

369A
REFLECTOMETER

Operating 2000 watts PEP? Get WATERS new
369A Reflectometer. You can measure your
forward Rf output to full legal limit on every
transmission AND simultaneously read reflected
power. The unique double meter provides a
10:1 increase in sensitivity ensuring accurate
read ings of low reflected power values. Ex­
elusive " Protective Gap" prevents damage to
the coupler in the transmission line. Use your
Reflectometer with Waters 384 Dummy load
for either a through-line Wattmeter or a Dummy
load Wattmeter. Reflectometer is compact,
portable, easily installed in shack or car. Oorn­
plete with directional coupler, UHf to BNC
adapters and connecting cable.

$117.50

order from the
exclusive Waters
Distributor
nearest your QTH
The complele Walers line is always in stock
at all of lhese exclusive Walers distributors.

AMATEUR ElECTRONIC SUPPLY
Milwaukee. Wisconsin 53216

AMRAO SUPPLY, Inc.
San Francisco. California 941 21

ARROW ELECTRONICS, Inc.
Farmingdale, Long Island, N.Y. 11735
Norwalk, Connecticul 06850
Iotowa, New Jersey 07512
Mineola. New York 11501
New York, N. Y. 10007

ELECTRONICS CENTER, Inc.
Dallas, Texas 75204

ELECTRONIC DISTRIBUTORS, Inc.
Whealon, Maryland 20902

HARRISON RADIO CORPORATION
Jamaica. Long Island. N.Y. 11435
New York, N.Y. IDDD7
Farmingdale. long Island. N.Y. 11735

HENRY RADIO, Inc.
Butler, Missouri 64730
Anaheim, California 92801
Los Angeles, Calif. 90064

STERLING ELECTRONIC SUPPLY
New Orleans, louisiana 70112

CANADA

PAYETTE RADIO Limited
Monlreal 3. Canada

Dept. CO

This order form may be sent direct to the factory or to your nearest Waters Distributor.

WATERS MANUfACTURING, Inc., Wayland, Mass. 01778
o Enclosed is $ . . .. . .

Send Model No• . . . . . . . . . . . . . . . . . . . . . . . . . . (Post Paid)
o Send Waters Catalog fREE
NAME . .. . . . . . . . . . . . . . CAll - .. . .. . .
CiTY .. . . . . . . . . . . . .. STATE... . ZIP .. .. .. . ..

Prices & specifications subject to change without notice. (Mass. reSldent.s.a.dd.3.1.iil _
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You will do better at Sanders
because you will join a systems team
where you have an
opportunity to learn more
Would you like to team up with engineers
on significant systems problems? If you
are an Electronic, Mechanical, Test
Equ ipment or Cal ibration and Standards
Techn ician here is your opportunity.

Sanders is a systems company. Here
you will be working on unique new de­
fense, space, oceanographic, data han­
dl ing and communications systems. In
fact, you wi ll find that systems are every­
one's business at Sanders. More than 90
per cent of our business comes from
systems, programs and hardware we de­
veloped ourselves. And, the growth has
been rapid. Last year sales doubled, grow­
ing from 66 to over 139 million dollars.

And there is the opportunity and secur­
ity t hat only such growth can give. New
posi t ions and new opportuni t ies are open­
ing daily. And you wil l find that Sanders
does not hire people ju st for the duration

of one program or one project. These are
permanent, we ll paying positions where
you can develop your full career potential.

We try to help. Sanders has an in-plant
college degree program as well as a 100
per cent prepaid tuit ion plan for outside
study. Other benefits include excellent
start ing salaries, a merit review program,
a liberal paid vacat ion-holiday program
and comprehensive Life, Medical, Surgical
and Hospital benefits for you and your
fami ly.

WRITE or send your resume to Mr.
Sherrill Spencer at Sanders Associates,
Inc., Dept. 181 -eQ, Nashua, N.H. today
or telephone him at (603) 889-6631 (col­
lect) to arrange an interview if you have
a solid techn ical school or mil itary back­
ground and a real interest in a systems
career.

CR EATING NEW DIRECTIONS IN ELECTRONI CS

SANDERS
ASSOCIATES,INC.

* T. M. S" NOERS o\ SSOCIATES , 1NC· A E 10 rt ' I E I M/Fn qua ppo uru y mp oyer
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BY JOHN A. ATTAWAY,* K4IIF

Firsl WPNX Winner
On Monday, Oct. 23 the doorbell rang

twice, and the postman was waiting with a
Special Delivery package , origin Camp Hill ,
Pennsylvania; dispatcher, Mary Ann Crider,
WN3HUP; contents, QSL cards for 107
valid prefixes representing contacts made
since June, 1967. Congratulations to Mary
Ann, WPNX Winner numero uno.

Let me tell you a little bit about these pre­
fixes. First of all, there is some real good
OX involved. 1 know a lot of general class
ops who would be pleased as punch to have
a few of Mary Ann's prefixes. Her list starts
off with C R4 and CTI followed by a list of
OJ and OL's, then EAI , EL2, F P8, G 16,
G M5, KM6, OEI , OH5, UP2, VK2, VK7,
Y06, YUI , Z08, ZL3, ZS6, 401 , 4X4, 5A3,
5Z4, 6Y5, and 9H I just to name a few of
the best ones.

Now about our winner, Mary Ann is the
XYL of Charles, W3HTO, and the mother
of three. The harmonics are 22, 19, and 15
so they can pretty well look after themselves
giving mama some free time for radio . Here
is part of a letter she sent describing her
activ ities :

"The day 1 received my Novice call 1 went
on 80 meters. I received an answer to my
first CQ and my life cha nged. When 1 got
over my nervousness and improved my code
speed 1 decided to try 15 meters. It was here
that 1 got my first taste of OX when 1
worked ON4JW. 1 just could n't believe that
1 had act ually talked to someone in Belgium,
but 1 had. From that time on 1 was out to
chase OX. 1 have 72 countries worked, WAC
worked and confirmed, and WAS worked
but still waiting for a KL7 confirmation. 1
have made some very good friends in OX.
Among them are UA3AJ, CTILN, LA7PF,
OZ IA, LA7TH, F5SF, G3ERC, 3C6AAA,
4X4CJ, SM50UL, JA9AMR, and JA9BGW.
The last two are brothers.

• P.O. Box 205 Winter Haven, Fla. 33880.

"I must admit that 1 have the advantage
of good equipment which is a great help.
The rig is an HX-50-HQI80A with a TH3
for 15 meters and dipoles for 80 and 40
meters. 1 have a total of 15 crystals of which
6 are for 15 meters. 1 also put in a lot of
time, several hours a day within earshot of
the rig. I've learned who is on and when.
It pays to listen as one can lose a good OX
station by calling too many CQ's. [This
young lady has learned something in a few
months that many Generals apparently never
learn. Amateur Extras or Advanced, either,
for that matter.-K4IIF]

"As for QSls, 1 send most of my cards
direct, and with new countries 1 write a short
note. This small gesture of interest does
wonders.

"One must be very patient in working OX.
Remember the rules and don't ruin a QSO
for someone else. Listen and be sure before
you ca ll a CQ."

Again that's good advice and should be
read and followed by all Novices interested
in OX. Generals, Advanced, and Amateur
Extras, too, for that matter.

Now that we have a WPNX winner it will
no longer be necessary for applicants to send
their cards to the OX Editor for checking.
You must have them in your possession be­
fore you apply, however. WPNX applica­
tion blanks may be obtained by sending a
self-addressed, stamped envelope to K4IIF,
P.O. Box 205, Winter Haven, Florida 33880.

New WPX Awards
This month's new WPX certificate Winners

are as follows:

Mixed: WA2EFN-144, W4HUE-145, W50DJ
-146.

Here is the fi rst winner of the WPNX Award, Ma ry
Ann Cride r, WN3HUP, of Comp Hill , Po. Mary
A nn rack ed up most of her prefi xes with on
HX-50, HQ·180A, and a 3·element beam for

15 meters .
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Phone: CN8 BB- 141, IIR IKAS-144.
C.W.: SLSCX- 795, UA4QP-796, W9H FB- 797,

S~17CRJ-798, SP7AOO-799, W50 0J- 800.
S.S.B.: W6ADl- 287, WA2CCF- 288, W50 0J­

:!89 .
The following endorsement stickers have

been issued :
C.W, Prefixes: W8LY- 700, K2CP R- 700,

ITlAGA-600, WB2FMK- 550, GlflCV-400,
SM7C RJ- 150, W9QQG-150.

:\lhed Prefl xesr \VA2EFN- 500. W4HUE- 500.
14 ~l c "refi xes: WA2 EFN , ITI AG A.
28 Me Prefi xesr PA0SNG. K2CPR.
Oceania Prefixes: W4BYU.
Europe Prefixes: WA2EFN .
North America Prefi xesr W4BY U.
7 Me Prefl xes: ITIAG A.
South America Prefixes: W4BYU .
Asia Prefixes: W4BYU.
Afrtca Prefixes: W4BYU.

w D r
tOO Countries: K7TCL-497, W8WAH-498,

G2CZII-499.
200 Countries: WA6ESB-145.

a
New WAZ certifica tes are being issued to

the following:

C.W,-Phone: W1PVZr---2144, F90E-2145,
II EVK-2146, PYIBTX- 2147, W6KTW- 2348,
K20 US- 2149, W4HKQ- 2150, WIJLT- 2151 ,
K4RCS- 2152.

SSB: KII6BB-476,llANE-477, PY2CYK-478,
W6RGG-479, K IOLT-480, W4BYU-48I ,
3C7ZM-482, K6CAZ-481, KL7 EBK-484,
PA0LOU-485.

Phone: G3NLY-166.

piled. T his list, as nearly as possible, will
only con tain "permanent" prefixes. When it
is complete it will be published , and from
that poin t on will be the basis for the WPX
Honor Roll. Supplements will be issued at
yearly or twice yea rly intervals to keep the
list up to date . All "special event" and ob­
solete prefixes da ting from the end of World
War II will still be acceptab le for WPX
ce rt ificates, endorsement stickers, band en­
dorsements, and continental endorsements. I
However. only the "pe rmanent" prefixes I

will count for the Honor Roll.
The following are Phone and Mixed WPX

Honor RolI-WPX Phone

I John R. Leary, W9WHM ........800
2 Dr. Manuel Fragoso de Almeida,

CT IPK 750
3 James H. Carnett. W9 UZC 67 1
4 D. A. G . Edwards, G3DO 6 13
5 Arden B. Hopple, W3DJZ 611
6 Sergio Vieira de Melo,

CT IHF 605

Honor RolI-WPX Mixed
I Cha rles J. Hiller, W40PM 900
2 John R. Leary, W9WHM 8 11
3 Edward A. Goodbout,

W9DWQ 762
4 John F. Wojtkiewicz.

Mike, W8lY, one o f the world's leading WPXers
with a count of over 700.

WPX Honor all
It had been our intention to start off with

a very sophisticated Honor Roll where in all
prefixes which are no longer active would
have been deleted. However, this has proved
to be a very complex undertaking. an d as a
consequence we are publishing a preliminary
Honor Roll to get the ball rolling. Mean­
while, a standard prefix list is being com-

19 Ed H. Mau , W4BYU 557
20 Michael Soloma n, W3AYD 552
2 1 Rud y Faessler, HB9EU 551
22 Frederick W. Riccks,

W8ROC 550

HK3LX 559

W3GJY 646
5 Edward Gaudet. K2ZK U 642
6 Lester A. Jeffery. W8WT 631
7 D. A. G . Edwa rds, G3DO 624
8 "Skip" Franke, W9YSX 622
9 Leon ard G . Parsons,

W5LGG 615
10 Walter Geyrhalter, DL3RK 609
I I Cliff Co rne, K9EAB 606
12 John M. Sulak, W8UMR 604
13 James W. Ringland. WSJlN 605

Stanley S. Springer. W3NKM ..605
14 Hal Hogan , W30CU 15
15 George Banta, K ISHN 585
16 John Knight, W6YY 570
17 John P. Bi llon, WA 6MWG 562
18 Djuro Borosic, YU IAG .559

Edmundo Quinones P.,

,

•
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Honor Rolls based o n counts of 550 or
better. These totals include many ra re pre­
fixes which have disappeared from th e bands
in the realignment o f countries and terri­
tories during th e yea rs since World War II.
As you can see, Joe Hill er, W40PM, and
Joh n Learv, W9WHM, have made a "sham-

•

bles" of th e standings. At thi s point th ese
two gentlemen would seem to be th e top
prefix hu nters of all time. However, when
the fi nal Honor Roll based on permanent
prefixes is compiled it will be anybody's race
again, and some new challengers will doubt­
less emerge. Next month we will publish th e
prelim inary Honor Rolls fo r C.W. and S.S.B.
WPX

De Extra

'T hcre doesn't seem to be too much to
climb up on the soapbox about this month
so I'm going to use this space to remini sce
a litt le bit about the phone weekend of the
CQ Worldwide OX Contest. David, WA4­
RFIl, and I operated from St. Thomas as
K4IIF/KV4 and had a grea t time despite
ou r lengthy and awkward call. Cond itions
were excellent, part icul arl y o n 10 meters
where I heard rumors o f va rious people
mak ing WAZ. However, this is only rumor
and J won't comment on it any further as
Frank, WIWY, King of th e World's Contest
Makers, will have a complete rundown o n
the contest in a fu ture issue. Frank will have
all o f the facts and I am sure some of them
will be spectacular.

Dave and I had our problems. We fl ew
down on Thursday night and arrived in the
middl e o f the Governor's co nfe rence. In all
the confusion the airline lost our beam. Th is
is not unusual in th at Dart o f the world as
I am sure Reg Beck, VE8RG , will be happy
to corrobo rate as he had some similar experi­
ences during his British Virvin Isl ands-An­
guilla o perat ion in 1963. We were assured
th at the beam would be delivered early on
Friday morning so we left the airport for a
visit with Dick, KV4AA, befo re proceeding
up th e mountain to join our host and hostess.
Mr. and Mrs. Joseph Green, at th eir spec­
tacul ar residence, Lou isenhoj.

Louisenhoj is a mixture of old Danish
plantation house and 16th century castle con­
structed of sto nes fro m all ove r the world.
It is situated o n th e St. Thomas mountain­
top about 1000 ft. above th e sea. Our
"shack" was the castle tower wh ere the
balcony and north window overlooked

Magen's Bay and the Atlantic while the
south wind ow overlooked Charlotte Amalie
and the Ca ribbean. I dare say th at no OX
or co ntest o peration has ever taken place
from a more impressive sett ing. and the
hospitality of the G ree ns who ke pt us fed,
coffeed, and propped up during the contest
was stric tly above and beyond the call of
duty. We will never forget it.

About II :00 P. M . on Thursday night we
installed o ur Hy-G ain 5BDQ all band dipole
on top of the castle tower to save time fo r
assembling th e beam o n Friday. However,
the beam didn't arrive ( that's-the-story-of­
my-life sort of th ing, yo u kn ow ) until late
Satu rday and by that tim e it was too late to
assemble it. Consequently, we have a nice,
new TA-33Jr. in storage at th e QTH of
KV4AA waiting for "next year."

At 0000 GMT on Oct. 21 , yours truly
loaded up th e trap dipole on 2 1 me and
commenced th e festivities. About 0130
th ings were easing up a bit and it seemed
a good time for WA4RFB to find out what
it was all about so I pull ed a trick somewhat
rel at ed to th at o f the guy who taught hi s son
how to swi m by throwing him into deep
wa ter. I tuned the rig up o n 14220, turned
to Dave, and said "you take it fo r a while."
Well the next 15 minutes were pretty hectic,
but from that moment a new contest oper­
ator was born . F rom then o n I had to fi ght
for a chance to get to th e. rig. .

Things looked pretty cr itical for a while
o n Sa turday morning as the going got rough
trying to pick up multipliers without the
beam. We were strictly exciter barefoot , no
linear. However, we were dealt the ecuiva-

•
lent of 13 spades when Bert, KV4AD, came
to our rescue with the loan of his 6-element
quad for 10 and 15 meters. From th at point

•
Anthon y A.S. Hordern, GC2AAO, e ng ineer of the
big signa l from Je rsey Island. (Photo courtesy

W4NJFJ
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Bob, WA5 RRl. author of one of the letters used
in this month's 6 meter news. Bob recently passed
his General exam and is now DXing on all bands.
He resides with his father, WA5TlO, and fa mily

on the famous lBJ Ranch in Texas.

on we had a signal 40 over 9 in both Florida
and California simultaneously, and needless
to say the joint was jumping. T hanks, Bert
old buddy, you'll never know how much we
apprecia ted it.

So much for last yea r. Hope to work you
aga in from somewhere next year.

Six Meter Activity

The sunspots are up and the news is good,
particularly if you like to work OX up 50
me way. The foll owing are exerpts from a
couple of fine letters showing what can be
done on 6 meters OX-wise.

de Bob, WA5RRL, Box 288, LBJ Ranch ,
Stonewell, Tx 7867 1-"~fler a busy sum­
mer of Sporadic-E activity on six the band
sta rted opening to South America in Septem­
ber via transequatorial scatter. On Sept. 7 at
0045 GM T this and other stations in Texas
worked several Chileans including CE4AA
(a.m.) and CE3QG (s .s.b.). Signals were
moderately strong with reports of 516 and
5/7 being received here. This particular
opening lasted for roughly two hours, end­
ing at about 02 15 GMT. On Sept. 16 the
band opened with signals of 5/9 + heard
from approximately 2145 GMT until 0200
GMT on the 17th . Signals were so strong
that even low power a.m. stations were
easily worked. During this opening I was
able to work CX7AG and CX6BW in Uru­
guay and LU4DFN in Argentina, all 3 of
which were on a.rn. Other stations were
heard including CE4BP and numerous Span­
ish speaking stations.

"The most recent OX worked as of this
writing was LU3 DCA who broke into a
QSO between this station and W5UNU in
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San Antonio on Oct. 8 at 0025 GMT. Signals
started weak but quickly built up to a very
readable 5/7. My observations have been
rather limited as I have been very busy
with school work. Therefore, any daytime
openings other than on weekends would go
unnoticed here. All contacts were made with
a Swan 250 and 5 element beam at 50 feet."

de PY3AKG, Sectional Director of LA­
BRE (Liga de Amadores Brasileiros de
Radio Emissao)-"We are glad to enclose
the 50 me log of PY3ADT showing the
stations worked between June 4, 1956 and
May 25, 1967. All cards were confirmed
by our OX and Contest Department. There
are 167 I " contacts including 12 Argentina
provinces, 6 Brazilian regions, 3 Japanese
regions, 2 Chilean provinces, and /7 co".n­
tries. Stations representing these countnes
include CE3ET, LU9MA, PY6FI. PZIAE,
XE IG E, TG9JW, CT3AE, JAIAXE, KP­
4CK, FF8AP, YV3BD, HCIFS, PJ2AA,
T J2NA. K5DWS, HK3DV, and OA4PZ."

With conditions peaking for 6 meter OX,
and to meters again wide open to the entire
world, how would you feel about a VHF OX
contest to be held during the summer months
on 10, 6, and 2 meters. The rules could fol­
low those of the CQ Worldwide OX Tests
except that each of the 50 United States
would count as a separate country on 6 and
2 meters to make it possible to score multi­
pliers more easily on those two bands. If
you like this idea drop the OX Editor a line
and we'II see what we can arrange.

160 Meter News

First W- VQ8 QSO: On Sept. 12 between
2330 and 2355 GM T, VQ8CCR played the
VQ/ sunrise-W/ sunset conditions to perfec­
tion in QSOing W2 RAA for the first contact

John Winbladh, SM7CRW, winner of the CQ WW
contests for Sweden in 1964, 1965, and 1966 .
John is also very active in the WPX and WAZ

Award programs.



between VQ8-land and the USA on 160
meters. History's first VQ8-VK QSO was
also made between VQ8CCR and VK5KO.
VQ8CCR's 1827 kc signals peaked 5/ 6/ 9 at
W3BUR's QTH during this operation. Con­
gratulations to all , particularly Don and
Steve.

Don't forget the 160 meter transpacific
tests which should be in progress right now.
The remaining dates are Dec. 30, I an. 13,
Feb, 3, and Feb. 17, and the times are 1330­
1600 GMT. For complete details see the
December issue or contact WI BB.

Another 160 first, the USA-Easter Island
QSO between Ian, DL9KRA at CE0PC and
Charley, W2EQS, at 0605 GMT on Sept. 20,
1967. This makes the 55th country on 160
for W2EQS. Upcoming 160 DXpeditions in­
clude Jan at 6W8CW and G3UDU and the
Royal Signals boys on Aldabra as VQ9IW.

Hither & Yon

Ham magazines ) 'OU rna)' not know about:
"SIRAN"- This mag is published by the
Bangalore Amateur Radio Club of Banga­
lore, India, an d is circulated gratis to the
licensed hams of India. Inquires may be
directed to BARC, Box 53, Bangalore I,
India.

"QUAX"-A magazine devoted entirely
to 10 meter news. It is published by
SM4DXL, Box 611, Skattkerr , Sweden and
the price is a nominal 3 IRCs or 45¢ for 6
months.
Silent Keys in the OX World: The North
I ersey DXers suffered their second major
loss in the period of only a few months with

•

It is with a tinge of sadness that we print this. one
of the last photos taken of Mac McKnight,
W6PQT. prior to his death. Mac was the custodion
of the OX Marathon and sent us this picture on
Sept. 19 to run with a planned story on the
Marathon . He pa ned away on Oct. 16. <The

WAZ on the wall ;s # 961.

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

Jim Ca rnett, W9UZC (ex-W20 IUl, 3rd ranking
member of the WPX Phone Honor Roll with 671
prefixes. Jim has a new call now, TG9UZ, in

Guatemala City.

the death of Earl Lucas, W2JT, who passed
away only a few hours before the N .J .D.X.A.
dinner in honor of Art, G2MI.

Dave, ZS9G, passed away in the spring.
Cliff, K4YMJ , is making arrangements to
handle his outstanding QSLs. It is requested
that no more cards be sent to the home
QT H of ZS9G.

The Southern Californ ia DX Club mourns
the death of charter member Mac McKnight,
W6PQT , who died on Oct. 16, 1967. Mac
had presented slides at the club meeting only
a week prior to his death. (see photo)
QSL Bureau Correclions: The December
column contained a listing of the DX QSL
bureaus. However. with bureaus. as with
life. nothing is static. so revise your listings
to show that the Panama bureau, L.P. R.A.,
is now P.O. Box 9A-175, Panama 9-A, Re­
public of Panama; the Bahamas bureau,
B.A. R.S., is now Box 6004, Nassau; and the
correct zip code for the DL4 and DL5
bureau is 09175. Also, cards for the Cay­
man Islands and for the Turks and Caicos
Islands do not go via the Jamaica bureau .
At present these islands do not have a QSL
bureau service.
Belter Late Than Never Dept.: K2IWM has
broken the K4I1F record of receiving a DX
QSL after 7 years. Mike wrote that he has
just received a card from KW6BB confirm­
ing a QSO on Dec. 6, 1956. Is I I years a
new world's record?
Where is 9M2UF?: On July 24, 1966 we
notified A. L. O'Donnell, 9M2UF, that he
was to receive CW/ Phone WAZ #2277. The
notification was recently returned marked
unknown. The fate of his 40 QSL cards is
uncertai n as they were mailed to the same
address but were not returned.
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Fred, W50DJ, racking up another prefix with his
Swan-3S0.

Turkish Station. & tanagers: Roland,
K4EPI , reports that the followmg are the
only active stations in TA-Iand at present.
Their managers are shown:
TAl AM- via K4EPI Box 699, Karakoy,
TAt AV-via SM0KV Istanbul
TAI DS-via SM0KV TAIVY-via T.R.A.C.,
TAlIB-via K4EPI Box 699, Karakcy,
TAI KT-via K4IEX Istanbul
TAISK-via DL20E TA2BK-via DJ2PJ
TAINC-via T.R.A.C., TA2FM-via DJ2PJ

TA l NC and TAI VY need QSL Man­
agers. Anyone wishing to volunteer should
contact K4EPI.
Special Prefixes: TGllA A was used during
the contest by Paul , W4YWX, and John,
K4BAI. QSL to Box 2344, Macon, Georgia.

4L7A : This rare prefix was activated in
the CQ contest through a special expedition
to Georgia, U.S.S.R. by the Kaunas Poly­
technic Institute Radio Club of Kaunas,
Lithuania. T he QSL address is to UP2KNP,
% P.O. Box 88, Moscow, Russia.

913: The stations using this prefix from
Oct. 20-29 were commemorating the 3rd
anniversary of Zambian Independence on
Oct. 24, 1967. The 'I' stood for Independ­
ence and the '3' showed the 3rd year. This
prefix will be especia lly valuable to those
accumulating the 10 points for the Worked
Zambia Award. Stateside applicants for this
award get I point for each 912 station
worked on 10, 15, 20, and 40 meters and
2 points for each station on 80 and 160
meters. All other prefixes count double so
the 913 should put a few over the top. Any­
one interested should contact RSZ Awards
Manager, Box 332, Kitwe, Zambia.
de K6CYG: "Effective Jan . I , 1968 I will
no longer handle QSL cards for CT3AR,
KS6BH, KZ5AY, and 3A0DX."
de KIIGZ . (.ZO: We plan to operate from
Bonaire for several months as PJ5BC and
PJ5BD. Most time will be spent on 10, 15,
and 20 meters but some on 80 and 40 as
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well if we can get up a dipole. QSL to P.O.
Box 186, Harper, Kansas 67058.

l Contacts: Ranga, VU2GW, is QRV for
W/ K stations on 14023 at I 130 GMT via the
long path or 0 100 GMT via the short path
after skeds with W4BGO and K3MNW.
K3MNW will be happy to help set up skeds
with VU2GW or with VU2DIA or VU2LE.

From the Bulletins



LAST MINUTE FORECAST

lrav-to-Dav Conditions and Quality for Jan .

Forecast Rating &: Qua/it}·

Propagation
Davs (4 ) (3 ) (2 ) (I)

A bove Normal: I, II, 13,
21, 28, 31 ............ .......... ...... A A· B B B-C

No rm al : 1-5. 1-JO. 12, 14,
16-17, 19-20, 22.23, 26-27.
29·30 ...... -,_ ........................... A· B 8 C D

Below Normal : ti, IS. 18, 1.& B·C CoD D E
Disturbed: 2. •••••••• ••••••• •••••••• • C·D D -E E E

BY GEORGE JACOBS,* W3ASK

I Tshould be a toss-up between 10
and 15 meters for th e best OX propagation
band during January. Both ba nds are ex­
pected to open to all areas of the world
du ring th e daylight hours, often with excep­
ti onally strong signal levels. Ten meter. is
expected to have a slight edge from mid­
morn ing through the early afternoon hours,
wh ile cond itions on 15 meters should be
optim um during the lat e afte rnoon hours
and into th e early evening . Excellent short
skip openings a re forecast for 10 meters
duri ng the dayl ight hours bet ween distances
of approx imately 1200 to 2300 m iles. Simi­
lar short-skip cond itions are ex pected o n 15
meters from shortly after sunrise th rough
th e early even ing hours, for d istances be­
tween approx imate ly 1000 and 2300 miles.

Excellent propagation conditions are fore­
cast for 20 meters, fo r both OX and short­
skip o penings , almost around-the-clock . For
OX openings, conditions should peak shortly
after sun rise and again during th e late after­
noon and early evening hours. For o penings
less th an 1000 miles, conditions are expected
to be o ptimum from mid-morning through
the lat e afternoon hours; for o penings be­
tween 1000 and 2300 mil es, optimum condi­
tions a rc expected during the lat e afternoon
and early evening hours. Frequent short-skip
and OX openings a re also forecast for this
band during th e hou rs of darkness.

Good OX propagation condi tions a re fore­
cast for 40 meters during January, with
openings ex pected to many areas of th e
wo rld from shortly before sundown, through
th e hours of darkness, and until shortly afte r
sunrise. During th e daylight hours, condi­
tions a re expected to be optimum for short­
sk ip openings between approxim ately 100
and 600 miles. During the late afte rnoon
skip should begin to lengthen on this band,

• 11 307 Clara St ree t, Silver Sp ring, Md. 20902.

H o w To U SE THESE C HARTS

T he following is a n expla nat ion of the symbols
shown abo ve. a nd instructo ins fo r the use of the
CQ pro paga ti on pred ict ions :

I- Enter Pro pagati on Cha rts on followi ng pages
u nder appropri at e band a nd dista nce o r geo graphical
a rea columns. Read p redic ted t imes of band o pen­
ings a t inte rsectio n o f both colum ns.

2-Follow ing each pred icted ti me of ba nd openi ng
is a forecast rat ing which ind icates th e relative
number o f d ays the b and is expected to open duri ng
each month of the fo recast period . T he higher the
rati ng, the more fr equent the o pening, a s follo ws :
(4 ) ba nd o pen more than 22 days each month ; (3)
betwee n 14 and 22 da ys; (2) between 8 and 13 days ;
( I ) less than 7 days.

O n the "Short-Skip" Cha rt. where two numerals
are shown with in a sing le set of pa renthesis. t he first
applies to the sho rte r d ist an ce for wh ich the fore­
cast is ma de, a nd the second to the greate r d ist ance.
Note the fo recast rat ing fo r lat e r use .

3- With the forecast rati ng noted above. sta rt with
the numbers in r.are ntheses a t the top of the " Last
Minute Forecast ' appearing above . Read down th e
ta ble for a day-to-day fo recast of propaeatlon con­
d itio ns in terms of A bove Normal (W W V rat ing
h ighe r than f,) : No rm al ( W W V rat ing 5·6) ; Below
Normal (W W V rati ng 4 ) ; D isturbed ( W W V rati ng
less th an 4 ) . The lett e r symbols (A-E) describe
recept ion co nd itio ns (signal quali ty, no ise a nd fad ing
levels ) expected for each day of the month a nd
ha ve the fo llow ing mea nings : (A-excellent o pening
with stro ng , steady s ignals ; B- good open in g, mode r­
ately st ro ng signals. li ll ie fading and noi se ; C-fair
ope ning. signals fl uctuat ing be tween moderate ly
st rong and weak ; De-poo r o pening, s ignals generally
weak with considerable fad ing a nd no ise; E-poor
o pening . o r none a t all .

4-This month's P ropaga t io n C ha rt s a re b ased
upon a transm itter power of 75 watts c.w.: 150 watt s
s.s.b .. o r 300 warts d .s .b., into a d ipole antenna o ne
qu art e r-wave above ground o n 160, 80 and 40 met ers
and a h alf-wa ve above ground on 20, 15 a nd to
mete rs . Fo r each 10 db increase above these refer­
ence levels, reception quality shown in the " Last
M inute Forecast" will im prove by o ne leve l; for each
to db loss, recept io n will become poorer by one
level .

5- Local St and ard Ti me for these predict ions is
based on the 24-hour system.

6--Th ese Pro pagat io n Cha rts are valid th rough
Feb . 29. 1968. Th ese Cha rts are p repa red f rom ba sic
propa gation , dat a publ ished monthly by the Inst itute
Fo r T elecommu nica tion Sciences And Aeronomy o f
the U .S. Dept. of Comme rce, Boulder. Colo rado .

and by n ightfall sho rt-skip co nditions are
expected to be optimum for openings be­
tween distances of approximately 800 and
2300 miles.

Some fairl y good OX o penings are fore­
cast to some areas of the world for the 80
meter band, during the hours of darkness.
Opti mum short-skip conditions are forecast
during the daylight hours, for distances be-
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rig. I- The progress of the present sunspot cvcie
from 1964-66 and the prediction for 1967-75 .

number of 86.5 for October, 1967. This
results in a smoothed sunspot number of
8 1 centered on April, 1967. This month's
CQ propagation forecasts are based upon a
predicted smoothed sunspot number of 104,
as the sunspot cycle nears a maximum. A
more detailed sunspot report appears later
in this column.

V.h.f. Ionospheric Openings

The Quadrantids, a major meteor shower,
is expected to occur during the first week
of January. This should result in a number
of meteor-scatter openings on the v.h .f.
bands .

Relat ively little sporadic-E or auroral ac­
tivity is forecast for January. Some v.h.f.
openings due to these phenomena are likely
to occur, however, when h.f , propagation
conditions are below normal or disturbed .
Check the "Last Minute Forecast" appea ring
at the beginning of this column for those
days that are expected to be disturbed or be­
low normal during the month.

Some trans-continental F-Iayer openings
may be possible on 6 meters during January,
as well as some openings between the con­
tinental USA and Hawaii and between the
USA and Latin America. The best time to
check for F-layer 6 meter openings is from
an hour or so before noon, through the
early afternoon hours. There is also a fair
possibili ty th at some trans-equatorial scatter
openings will be possible on 6 meters, dur­
ing the early evening hours.

19 67 In Review

During 1967, solar activity rose from a
smoothed sunspot number of 73 recorded
duri ng January, to a level of 102 estimated
for December. This was a moderately high
level of solar activity, and it resulted in a
considerable improvement in propagation
conditions on the 10, 15 and 20 meter bands.

The 10 meter band came into full bloom
once again during 1967. Excellent DX open­
ings to almost all areas of the world were
observed during the daylight hours of all but
the summer months. Excellent world-wide
openings were also observed on 15 meters,
from shortly after sunrise through the early
evening hours, throughout the entire year.

During the past year, the 20 meter band
became an around-the-clock DX band, with
excellent openings possible at almost any
hour. During the hours of da rkness good DX
conditions existed on 40 and 80 meters
throughout most of the year, and good 160
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tween approximately 50 and 250 miles. Dur­
ing the late afternoon and early evening
hours optimum sho rt-skip conditions are ex­
pected for openings between approximately
250 and 1500 miles, and by nightfall open­
ings beyond 2300 miles should be possible.

Some 160 meter DX openings may also
be possible during the hours of darkness and
the sunrise period, especially when static
levels are low. Short-skip openings should be
possible during the hours of darkness for
distances between approximately 50 and
1300 miles, and somewhat less frequently
for distances as great as 2300 miles.

Ail-in-al l, fairly good to excellent short­
skip and DX propagation conditions are
expected on almost all of the h.f. amateur
bands during January. Atmospheric noise
levels (static ) are expected to be at their
lowest values of the year in the northern
hemisphere, and signal levels are expected
to be exceptionally strong during many band

•openings.

Short.Skip Charts

This month's column contains a Short­
Skip Propagation Chart for use in the con­
tinental United States for distances between
approximately 50 and 2300 miles. (The
maximum distance possible, under normal
conditions, for one bop, short-skip propaga­
tion is 2300 miles ) . Special prediction charts
centered on Hawaii and Alaska are also in­
cluded. The Charts appearing in this month's
co lumn are valid through February 29. See
last month's column for detailed DX Prop­
agation Charts for January.

Sunspot Cycle

The Swiss Federal Solar Observatory at
Zurich reports a monthly mean sunspot

-
j

1
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1964 19M 1966 1967 ..968 1969 1970 1971 1972 1973 1974 1975
Jan. 12 28 73 104' 122' 100' 76' S2' 34' 22' 10'
Feb. 12 32 76 106' 121' 98' 74' SO' 33' 21' 9'
Mar. \3 3S 78 108' 120' 96' 72' 49' 32' 20' 9'
Apr. 14 37 81 110· llS- 94' 70' 47 ' 31' 19' 8'
May IS 40 83 ' 112' 116- 92' 68' 4S' 30' 18' 8'
Jun. IS 44 8S' 114' 114' 90' 66' 44' 29' 17' 7'
Jul. 16 SI 88' 116-- 112- 88' 64' 42' 28' 16' 7'
Aug. 17 S7 91' 118' 110' 86' 62' 41' 27' IS' t'
Sen. 18 64 94 ' 120' 108' 84' 60 ' 40' 26' 14' S'
Oct. 9.6 20 66 97 ' 122 - 106' 82' S8' 39' 2S' \3'
Nov. 9.7 24 69 100' 123 ' 104' 80' S6' 37' 24' 12'
Dec. 11 26 71 102' 123' 102' 78' S4' 3S' 23' 11'

• Predicted values

meter openings were also recorded during
the hours of darkness of the winter, spring
and fall months.

With no uncertainties, 1967 will go down
as a good year for h .f, propagation condi­
tions.

Outlook 1968

As good a year as 1967 was for h.f, prop­
aga tion conditions, 1968 will be better!

The present sunspot cycle, the 20th ob­
served since the Zurich Observatory began
recording sunspot numbers more than 200
years ago, is expected to continue to rise
during 1968 , reaching a maximum level by
the end of the year.

The new year is expected to begin with
a solar index of 104, rising to a cycle maxi­
mum of 123 by December. Table I shows
the smoothed sunspot numbers recorded for
cycle 20 since October, 1964 when the new
cycle began. Predicted levels of ' solar ac­
tivity for 1968 and the remainder of the
present cycle are also given in Table I. This
information is shown graphically in Fig. I.

T he basis for CQ's solar cycle predictions,
as well as a comprehensive report on sunspot
cycle 20 'and its influence upon radio prop­
agation conditions in the various amateur
bands is in preparation, and is expected to
appear in CQ later this year.

The relatively high level of solar activity
expected during 1968, should result in a
further improvement in propagation condi­
tions on the 10, 15 and 20 meter bands. Ten
meters should continue to open to all areas
of the world during the daylight hours of

the fall, winter and spring months. During
the summer months, short-skip will take over
on this band, but some DX openings should
also be possible, especially to southern and
tropical regions of the world. Exceptionally
strong signal levels are expected on many 10
meter openings during 1968, and the band
should open more frequently and to more
areas of the world than during 1967.

Continued improvement is also expected
for 15 meters. Excellent DX conditions are
predicted from shortly after sunrise through
at least the early evening hours during every
month of the new year. East-West openings
should peak during the fall, winter and
spring months, and should occur during the
summer months as well. North-south opea­
ings should be possible at almost all times
when the band is open. The band is expected
to stay open later into the evening hours dur­
ing 1968, and a great many DX openings
may be possible during the hours of dark­
ness.

Twenty meters will continue to be a year­
round DX band from at least sunrise
through the late evening hours. During the
spring, summer and early fall months it is
expected to be the best band for DX
propagation conditions during the hours of
darkness as well.

Not much change is expected on 40
meters during 1968. The band should be­
have much the same as it did during 1967,
opening for DX shortly before sunset and
remaining open through the hours of dark­
ness and until shortly after sunrise. Good
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propagation conditions are expected to most
areas of the world during this period,
especially during the fall, winter and early
spring months. During the winter months,
40 meters is likely to be the best band for
OX propagation during the nighttime hours.

A slight decrease in propagation con­
ditions on 80 and 160 meters will probably
occur during 1968 as a result of increased
solar activity. Somewhat fewer OX openings
are expected on these bands, although some
fairly good ones should still be possible on
80 meters during the hours of darkness,
especially during the late fall , winter and
early spring months. Some OX openings will
also be possible on 160 meters during the
hours of darkness and the sunrise period
during all but the summer months.

During the fall months of the past year,
the firsts reports of 6 meter F vlayer openings
began coming in. Several good openings
were reported between the USA and Latin
America, and maximum useable frequencies
on the order of 40 mc were reported in
almost all other directions from the USA.

With the increased solar activity predicted
for 1968, the chances for 6-meter openings
are expected to improve with openings
across the USA, ' between the continental
USA and Hawaii and between the USA and
Latin America expected during the winter
and early spring months. By next fall, solar
activity should be high enough to permit
some openings between the USA and Eu­
rope, Africa, Asia and Australasia as well.
Regular F-Iayer openings tend to occur
around noon time and during the early
afternoon hours. Trans-equatorial F-Iayer
scatter, which also increases with a rise in
solar activity, generally peaks during the
early evening hours.

In summary, improved propagation con­
ditions are expected during 1968 on the 6,
10, 15 and 20 meter bands; no change is
expected on 40 meters, and a slight to
moderate decrease is forecast for 80 and
160 meters. Propagation conditio ns during
the new year are expected to be better than
they have been during any year since
1960. •

CQ Short-Skip Propagat ion Chart

JANUARY & FEBRUARY, 1968
B AND OPENINGS G I VEN IN L OCAL STAN DARD TIME

AT P ATH MID-POINT
( 24-H oUR T IME SYSTEM)

Distance From T ransmitter (M iles) 160 09-11 (I-ll) 11-18 (2-1) 11-18 (I-ll ) 18-19 (I-ll )
11-19 ( 3-2 ) 18-19 (2) 18-19 (2-1) 19-21 (2-1)
19-1l5 (4) 19-21 (4-3) 19-21 (3-1) 21-ll3 ( 3)
05-ll1 ( 3) 2' -ll5 (4) 21 -ll3 (4-3) 03-ll5 (4-2)
01.09 (2-1) OS-ll6 ( 3) 03-ll5 (4) 05-ll6 (2-1)

06-01 (3-1) 05-06 ( 3-2) 06-ll1 (I-ll )
07.09 (I-ll ) 1 (I )

A U SKA
Openings Given In GMT t

SO 07-ll8 (2-3 07-llS ( 3) 07-llS (3.1) 07-llS (I-ll)
OS-IO (3-4 ) 08.09 (4.2 08.09 rz-o) 08-16 (0)
10-15 (4-3) 09-10 (4.1) 09-1611-ll) 16-18 (I-ll)
15-21 (4) 10-15 ( 3-1) 16-18 2-1) 18-20 (3-2)
21-00 ( 3-4) 15-1 6 (4.1) IS-20 4·3) 20-ll3 (4)
00-04 (2-3) 16-1 8 (4-2) 20-04 4 ) 03-ll4 (4-3 )
04-ll1 (1-2) 18-00 (4) 04-ll6 (3) 04-ll5 (3)

00-ll4 (3 -4 ) 06-ll1 (3-2) 05-ll6 (3-2)
04-01 (2-3) 06-01 (2-1)

"Ind icates predicted 80 Meter openings. Openings on 160
Meters are also likely to occur during (hose times when
80 Meter openings are shown with a forecast rating of
( 2) or higher.

[Continued on page II8 )

To: \0 is 20 40/ S0
Melen Meten Me.ers Meters

Eastern 18-20 (I ) 16-1 1 (I) II·" (I) 04·13 (I )
USA 20-21 (2) 11-20 (2 ) 1S·11 (2) 01-12 (I) .

21-23 (3 ) 20-23 ( 3) 11-22 ( I)
23-00 ( I) 23-ll1 (2) 22·23 (2 )

0 1-ll2 (I ) 23-ll3 (3)
03-04 (2 )
04-ll5 (I)

Central 18-20 (I ) 16-18 (I) 11-16 (I ) 05·14 (I)
USA 20-21 (2) 18·20 ( 2) 16-18 (2) 08-13 (t ) .

21-00 ( 3) 20-23 (3) 18-23 (I)
co-ot (I ) 23-ll1 (4) 23-ll1 (2)

01-ll2 (2) 01-ll4 (3 )
02-ll4 (I ) 02-ll4 (3 )

04-ll5 (2 )
05-06 (I)

Western 18· 19 (I) 16-11 (I) 11-11 (I) 04-05 (I)
USA 19-21 (2) 11·19 (2) 17- 18 (2~ 05-12 (2)

2 1-23 (3) 19-23 t 18-20 f4 12-15 ( I)
23-ll1 (4) 23-ll2 4 ) 20-ll1 3l 15-1 6 (2)
01-ll2 (3) 02-ll3 3) 01-ll4 (4 16-11 (I)
OM3 (2) 03-ll4 (2) 04-ll5 (3 ) 05- ]2 (1) .
03-ll4 (I) 04-ll5 ( I ) 05-06 (2 ) 12-15 (2) ·

06-01 (I ) 15·17 (0 -
• • •

150.750 750.1300 1300-1300
l\tI1es MUes MUes• ,

\0 Nil Nil 07.09 (0-1) 01.09 (l j
09-10 (0-3) 09-10 ( 3
10-15 (04) IO-IS (4)
1S-11 (0-3) 15-11 (3-4 )
11· 19 (0-1) 11-IS (1 .3 )

IS-19 (1 .2)
19-20 (0- 1)

15 N il 08- 11 (0-2 06-08 (0-1) 06-01 P)
08.09 (2) 01-08 1-2 )
09- 11 (2-3) OS.09 (2-3)
11 ·11 (2-4 ) 09- 11 (3-4 )
11-18 (0-3) 1I· l1 r)IS-20 (0-2 ) 11·IS 3-4
20-22 (0-1) IS-20 2-4!

20-21 (1 -2)
21-22 (I )

20 09-11 (1-2 ) OS.09 (0-2) 01-OS (1 -2 ) 01-OS (2.3)
11-14 (1 -3) 09- 11 (2-4) 08.09 p -4)14-1S (1 -2) 11-14 ( 3-4) 08.09 (2-3) 09-10 4 )
1S-11 (0-1) 14-15 (2-4) 09-11 (4) 10-14 (4-3)

15-11 (1 -4 ) 11-19 ( 3-4 ) 14-19 ~4 )
11-19 (0-3 ) 19-20 (2-3) 19-21 3-4)
19-20 (0-2) 20-22 (1-3 ) 21-22 ( 3)
20-08 (0-1) 22-00 (1 -2) 22-00 (2-3)

00-01 (I) 00-03 (1-2)
03-06 (I)
06-01 (1 -2 )

40 01-llS (0-2) 01-OS (2) 07-llS (2-1)
OS.09 (1-3) 07-llS (2l 08· 11 ( 3-1) OS-15 (I-ll)
09-10 (2-4 ) OS.09 (3 II- IS (2-1) 15-11 (2-1)
10-11 (4 ) 09- 11 (4-3 ) 1S· 11 (4-2 ) 11· IS P)
I1-IS (3-4) II-IS (4-2 ) 11-IS (4-3) 18-04 4 )
IS-20 (2-3) 15-IS (4 ) 18-22 (4) 04-05 (4-3)
20-22 (1-2 ) IS-20 (3-4) 22-ll2 (3-4 ) 05-ll1 (3-2)
22-ll1 (0-1) 20-22 (2-4) 02 ..05 ( 2-4 )
. 22-ll2 (1 -3 ) 05-ll1 (2-3)

02-ll1 (1-2 )

Band 50.250
(M d en) MII~,
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It' s that time a ga in, the time when CQ 'ahs the pulse of its readership. The
survey below has b.en cor.fully designed 'a give us va/uab/. information oimed
a t helping CQ serYe omate ur radio better. Fill aut and mail your survey a nswers
' oday to: CQ Reade, SurYey, 14 Vandervente, Avenue, Porl Washington, U ., N .Y.

11050.

968 CQ READER SURVEY

IP nal
h. (a ) Your a ge? (b) Sex? (c) Yean of schooling?

· Are you employed in electronics?
· If yes, what is your job function: Eng ineer, Technicia n, Sales, Commu nications

Specialist, Executive, Othe r.
If yes, which best describes your place of employment: Manufacturer, Distributor,
Retai l Dealer, Manufacturer's Rep., Military, Industrial Communications, Research
& Development. Other.

· If you don't work in electronics, what is your occupation?

Licensing
(a) Are you ,a licensed amateur? (b) Class of license?

· How long have you been licensed? •
· Were you in favor of incentive licensing b.fore the FCC adopted it?

Are you in favor of the program FCC has adopted?
· As a result of the new licensing structure, will you be applying for a higher grade

of license this year?
Would you have applied for this license anyway?

Investment
· Approximately how much money have you invested in amateur radio?
· Did the lo ng delay in FCC adion on incentive licensing cause you to put off new

purchases?
About how much did you invest in your hobby in 19671
How much do you expect to spend in 1968?
Will most of this amount be spent on ma ny small purchases or on a few large
ones?
Equipment
Is C1ny of your equipme nt home built?
What component(s)? Antenna, translnitter, receiver, etc?
Is any of your eq uipment surplus?
If sa , what component(s)?
What items in your station we re buil t from kill?
If your equipment is commercially built, what bra nd of receiver do you use?
What brand of transmitter?
What brand of tra nsceiver?
ythat types of antennas do you use?
What are your three most vital accessories?

Operating Habits
How many hours per week do you spend opera ting your home station?
What bands do you operate most?
What mode(s)
If you operate mobile, how many hours per week?
What band(s)?
What mode(s)?
Do you enjoy tinkering and building rather than operating?
If more eq uipment and information were availa ble would you operate on (a)
amateur television? (b) RTTY? (c) FM?
Reading Habih
Do you subscri be to CQ or buy on a ne..utand?
Are you a member of ARRL?
If not, do you buy and read at least 6 issues of QST per year?
Do you subscribe to 73?
If not, do you buy and read at least 6 iuues per year?
Would you consider yourself an avid magazine reader or buyer?
Do you collect and save your copies of CQ?
When CQ arrives, do you rea d it immediately from cover-to-cover, or do yo",
browse and then set it a side for later rea ding?
What's the first thing you look for in CO, if any?
Have you noticed and appreciated the improved quality of CQ these past six
months?

CQ • 9S



Effective March 1, 1968 CQ's domestic subscription rates will be increased
as follows:

"H1eEFmST
These increases are forced by an overall increase in postal rates as well as
new priJl ting costs.

W e are making th is announcement well in advance to allow loyal CQ readers
to get in on th e old rates of S5.00 for 1 year; S9.00 for 2 years and $13.00
for 3 years while there's still t ime.

If you are currently a subscriber, you will be permittcd to extend your sub­
scription if we receive y'our order by March 1st.
SC 111''1'10'\ xow S.WI<:

'1'(1) \ Y!

Headers can look forward to many more improvements and even more
changes in the months ahead. If you think CQ is colorful now-just wait!
But don't put off send ing that order in before the deadline.

P.S. T he above rates will also apply to forcigu subscribers.

• • • • • • • • • • • • • • • • • • • • • • •
suhscript iOIl

He" anta~e pn-,ent • •
remlltlll~

D 1 [ew Subscription. Start with the issue.

D Renewal' extend my present subscription.

Name'- Call _

Address, _

City' State, Zip'- _
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Contest Calendar
BY FRANK ANZALONE," WIWY

Calendar of Events

Arkansas QSO Party

Start s : 2200 GMT Saturday, J anuary 6
Ends: 0400 GMT Monday, January 8
This 3rd annual QSO party was covered

in last month 's CA LENDA R.
Mailing deadline is January 30th. Logs go

to: Nort h A rka nsas ARS, c /o Sam Housley,
K5AKS, Route 4, Harrison, A rk. 7260 1

Virg inia QSO Party

Starts : 1800 GMT Saturday, Janua ry 6
Ends: 0 200 GMT Monday, January 8
Once again thi s party is being sponsored

by the Roanoke Vall ey A. R.C.
With two state parties on the same week­

end it might get a bit confusi ng. If th ings
get dull on the W4 frequencies you can al­
ways tune down to the W5s.

There arc no time or power limits, phone
and c.w. are considered sepa rate co ntests and
sepa rate logs arc required.

Exchange: QSO nr., RS/ RST and QT H;
county fo r Va. Stations; state. provi nce o r

• 14 Sherwood Road , Sta mford, Conn. 06905 .

country for others. ( Va, sta tions may work
othe r Va. sta tions.)

Scoring: One poin t per contact, Vi rg inia
sta tions multiply QSO points by number of
states, VE provinces, countries and Va. coun­
ties worked. Out of state sta tions will Use Va.
counti es for their multiplier. ( max. o f 98)

Freque ncies: c.w.-3565, 7060, 14060,
21 060, 28060. phone--3830/3930, 7205/
723 5, 14240/ 14340, 2 13 10/ 2 14 10, 28800.

Awards: Certificates to the top scorer.
in each sta te, province and country. Vi rgini
sta tions will compete for 1st thru 5th places

Logs must be received no later than Feb
ruary 29th and they go to : Roanoke Valle
A RC, Box 2002, Roanoke, Virgin ia 2400

CQ WW 160 Contest

Starts : 0000 GMT Saturday, J anua ry 27
7 P.M. EST F riday, January 26

Ends: 1500 GMT Sunday, J anuary 28
10 A. M. EST Sunday, Janua ry 28

Rules the same as previous years excep
for the ending time which has been mad
3 hrs. late r for the be nefi t of the West Coas
bo ys.

It is recommended that yo u study th
FCC regulations for 160 opera tion. A cop
of the FCC rules as well as contest 10
sheets are ava ilable from CQ upon reques
Include a s.a.s.e. o f course.

Rules appeared in last month's C ALENDA
Logs go to: CQ 160 Contest, 14 Vande
venter Ave. , Port Wash ington, L. I. , N_
t 10 50 . Mailing deadline is February 29th .

Lauisiana QSO Party

Starts: 1800 GMT Saturday, January 27
Ends : 2200 GMT Sunday, January 28
The Lafayette A RC is once again spo

so ring this, the 3rd annual QSO party. 1'10
participation would probably be assured if
did not conflict wit h the 160 con test. Rul
in last month's CALENDA R.

Mailing deadline for logs February 2 .
and they go to : Lafayette A RC, 308 Kar
Drive, Lafayette, Lou isian a 7050 I.

Arkansas QSO Party
Virginia QSO Party
Louisiana QSO Party
CQ WW 160 Contest
Arizona QSO Party
French Contest C.W.
ARRL DX Phone Contest
Vermont QSO Party
Bermuda Contest
ARRL OX C.W. Contest
QCWA QSO Party
YL·OM Phone Contest
French Contest Phone
Bermuda Contest
ARRL DX Phone Contest
Yl·OM C.W. Contest
ARRL DX C.W. Contest
CQ WPX Phone Contest
Helvet ia 22 Contest
PA Ce CW/ Phone Contest
One Land QSO Party

January 6-8
January 6-8
Jan uary 27-28
January 27-28
Ja nua ry 27-28
J anuary 27-28
February 3-4
February 10-12
February 11-12
February 17-18
February 23-25
Februa ry 24-25
February :':4-25
February 25-26
March 2-3
l\l arch 9-10
~la rch 16-1 7
April 6-7
April 20-21
April 27-28
April 27-28

98 • CQ • Janua ry , 1968



French Contest
C.W.: Jan. 27-28. Phone: Feb. 24-25

Starts: 1400 GMT. Ends : 2100 GMT.

Rules same as previous years. (See Jan. 1966
CQ for details) .

Logs go to: R EF, B.P. 42-0 1, 75 Paris RP,
France.

Arizona QSO Party
Starts : 2100 GMT Saturday, January 27

Ends: 2100 GMT Su nday, January 28
Conve ntional State part y rules. (See Jan .
1967 CQ or write SHSARS for copy.)

Logs go to : Saguaro High School ARS,
6250 N. 82nd St., Scottsdale, Ariz. 8525 1.

(These were received too late to give full
coverage. As I have said time and again, we
m ust have tire material at least 3 months
bejore th e date 01 the activity .)

Vermont QSO Party
Sta rts: 2300 GMT Saturday, February 10
Ends : 0300 GMT Monday, February 12
The Central Vermont ARC once again

announces its annual QSO party from the
compa ratively ra re sta te of Vermont. The
same station may be worked on each ba nd
and mode for QSO cred it.

Exchange: QSO nr. , RS/ RST and QTH;
county for Vt. stations, ARRL section for
others.

Scoring: Vermont stations: I point per
contact, total multiplied by A RRL sections
and foreign countries worked. Out of state :
3 points per contact, total multiplied by
number of Vt. counties worked on each
band . (A max. of 14 on each band.)

Frequencies: 3685, 3855, 3909, 7030,
7240, 7290, 14040, 14225, 14290, 2 1050,
2 1300, 28 100, 28600, 50.250, 50.360, 144
thru 144.5, 145.8 and Novice frequencies.

Awards: Certificates to the highest scoring
sta tion in each A RRL section; plus Ist-4th
place in Vermont.

The "Worked Vermont" award may be
obtained by working 13 out of the 14 Vt.
counties.

Mailing deadl ine March 31st. Logs go to :
CVARC, c/o E. Reg. Murray, KIMPN, 3
Hillcrest Drive, Montpelier, Vermont 05602

Starts : 2200 GMT Friday, February 23
5 P. M . EST Friday, Feb. 23

Ends: 2200 GMT Sunday, February 25
5 P.M. EST Sunday, Feb. 25

This year's party is being sponsored by the
Washington Chapter of QCWA. Only mem­
bers arc eligible for the QCWA certificates
and Plaque donated by the National Head­
quarters, and only contacts with other mem­
bers count for these awards .

This is primarily a party to renew old ac­
quaintances and see how many members can
be worked, especially overseas members.
This year, to add interest, a simple scoring
system will be incorporated.

Exchange: Contact number, RS/RST,
QTH, name and QCWA number.

Scoring: One point for each member
worked, multiply total points by sum of
sta tes, Canadian provinces and countries
worked . (A member may be worked only
once during the party non-member QSOs
have no value. U .S. and Canada do not
count as countries.)

Frequencies: c.w.-3525, 7025, 14025,
21 025, 28025. phone--38 10, 3950, 72 10,
1421 0, 21 310, 285 10. RTTY- 7 105, 21140.
(T hese are new spots from previous years.)

Logs should show in this order : D ate/time
in GMT, sta tion worked, contact number
sent/ received, RS/RST, ba nd, QTH, name
and QCWA or.

Awards: The QCWA Certificate to the
leading stat ions and the Plaque to the T op
overall scorer. (To be held for 1 year)

Mail logs before March 20th to an old
contest man ; Donald McClenon, W3EIS,
11310 Cedar Lane, Beltsville, Maryland
20705

YL-OM Contest
Phone: Feb. 24-25 C.W.: March 9-10

Starts: 1800 GMT Saturday, Ends : 1800
GMT Sunday in each instan ce.

Rules will be found on page 9 of this
issue,

ARRL OX Contest
Phone: Febru ary 3-4 and March 2-3
C.W.: February 17-18 and March 16-17

Starts : 000 1 GMT Saturday, Ends : 2400
GM T Sunday in each instance.

Leaving myself wide open to criticism for
harping on the same old subject, I still think
thi s contest is much too long and should be
cut back to single week-ends for each sec­
tion. There are many other major activities
that are deprived of thi s prime time because
of the four week-ends occupied by this
marathon.

[Continued on page 116]
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FLASH
CHARLES O . RICK, WOJWD
HAS QUALIFIED FOR #5

USA-CA-3079
ALL COUNTIES SPECIAL HONORS

. PLAQUE
SEE HIS STORY AND FOTOS CQ

OCT. 1966 .

electrical construction work in Omaha until
1955 when he started an electrical business
of his own in Omaha and Bellevue.

In 1963, he sold the business, rented the
shop and retired. Beulah (his wife ) and Vic
purchased a 26 foo t Airstream trailer and
traveled down the east coast of Mexico as
far as Oaxaca. They have traveled Canada
from Nova Scotia to Vancouver. B.C., and
in all the 48 states within the continental
U.S.A. They usually go south in the winter
and north to a cooler climate in the summer.

Vic first became interested in radio in
1921. At that time it was called wireless
and wiring was done by using square wire
and bending square corners to give it a pro-

BY ED HOPPER,* W 2GT

THE

PROGRAM

T.EJanuary "Story of The Month"
IS:

Victor Clarence, WOGYM
"Vic" was born 64 years ago on a farm

in Panama, Nebraska. At the age of 16, he
started farming on a sha re crop basis near
Union, Ne braska, and continued this for 19
years until 1938. He was married in 1924
and they have 3 children, 4 grandchildren ,
and I great-grandchild.

After he quit farming, the famil y moved
to town and Vic entered the electrical con­
tracting and radio repair service. In 1942,
when the war started, his business was sold
and they moved to Bellevue and Vic began
working at the Martin Aircraft Plant in
Omaha. All kinds of electrica l work was
done, incl uding construction and mainte­
nance, winding motors and then being pro­
moted to trouble shooter, until the plant
closed on V.J. day in 1945.

The next year was spent vacationing
through the western states and then he did

• 103 Whiuman St.. Rochelle Park. NJ. 07662.

I

...----
1

•

W0GYM operating from the home station. W0GYM and his mob ile station.
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W o rked All Plymouth County (Mo ss.)

----

Letters

Ed, W3BWU, writes: " Just received my
October CQ and noted your fine resume
of USA-CA Awards. Under the 50 mc A3,
you missed mine, ( #604 of Dec. 6, 1966)
which you sa id was the THIRD such en­
dorsement" . (Ed ., sorry fo r the oversight,
Ed .)
Bob, \\'82:"5D, writes: " 1 just opened the
roll wh ich contai ned my certificate # 638 and
I want to tell you how pleased I am with it.
It surpasses, by far , a ny other certificate in
my shack. Thank you very much for the fast
reply to my application".
Bill, K41SE, writes: "H aving been a bit in­
active. it sure is nice to get back on the
county hunter frequencies and be able to
meet up with W2JWK, W0GYM, WA4N8C,
\V0MCX, W0JWD, W0VFE and K8KOM,
all of whom I have met on one or more oc­
casions during my travels. These travels h ave
perm itted me to make a lmost 300 different
counties available to the nets, many of these
I have been in on several occasions. I enjoy
reading your column each month and gell ing
to know a lillie more about some of the
fell ows that I have talked with o n so many
occasions. This. of course. in add ition to the
othe r tid-bits" . (Ed.-Collgrats 0 11 the M as­
ters Deeree and good luck 011 the Ph .D. ) .
Hank, WB2RMM, wri tes: " Your letter and
award arrived at the same time. Fo r both ,

YO" lEAl
Y, H. I. \OII(l Y

________4_... ----- --- ­
'--'~ - -

Yogi Bea r V.H.F. Society

#25; May 3 1, 1966 USA-CA-2500 #15 and
o n October 10, 1966 USA-CA-3000 # II
was issued. a fine record.

fessional touch. Although many receivers
and some ham gear was built, interest lagged
for some years but was finall y rekindled and
a license was obta ined in 1938, Class C.
The first transmitter wa s 5 watts on 160
meter phone, using 6 volt storage batteries
and a small Carter genernotor for power.
The 6 volt batteries were charged with a
car generator run by a gasoline engine. All
48 sta tes were worked with this 5 watt rig
and to his many fr iends, Vic became known
as "T he 5 watt sta tion in the heart of the

. "n ation .
As the years went by the rigs changed

until a kw a. rn. phone transmitter was in
opera tion, and a Class A license was ob­
tained and operation was sta rted on 75 and
20 meter phone.

Vic was one of the early hams using s.s.b,
sta rting with a Centra l Electronics lOA and
after many changes. the rig now includes a
Collins 32S3, 30 LI linear and a 75S-3
receiver. T he present antennas include a n
inverted V for 75 and 40 meters and a T el­
rex beam up 65 feet for 20- 15 meters. The
mobile ric install ed in a 1966 Oldsmobile-is a Collins KWM-2, a Heath HA-14 linear
running nearly a kw p.e.p. to a Hustler a n­
tenna.

Many counties were handed out as Vic
traveled through-out the U.S., but it took a
few yea rs of talk ing to many of the sa me
county hunters and reall y becoming ac­
quainted with this fi ne group before Vic
decided to joi n his friends in the a rt o f
county hunting.

Vic feels that county hunting has in­
creased tremendously in the past year. in
fac t. so much so, that it see ms like an ex­
plosion . He feel s that it is different than
working OX in that you work the same fine
fellows over and over as they travel through
di fferent count ies in the course of their busi­
ness travels or on special DX-peditions, and
' he possibili ty o f meeti ng thcm in person is
thus greater.

As Vic says. county hunters are all over
the world and some of the regulars being
G3 DO, YV5AGD, many DLs, and of course
fellows in all o f the 50 U.S. sta tes.

Vic's o ther inte res ts include his family,
fishin g and photograph y.

As th is is be ing written he has some 3035
cou nties confi rmed and his US A-CA Awards
arc: USA-CA-500 #479, USA-CA- IOOO # 77
and USA-CA-1500 # 33 all issued A pril 14,
1965. January 10, 1966 a USA-CA·2000
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The Sailfish Award

I

1

[Continued on page lJ 8)

KIZGH, 15 Cliff Ave., Scituate, Mass.
02066.
Worked All Plymouth County-Issued by
Boy Scout T roop #94, of Scituate, Mass.,
fo r confi rmed contacts with the 27 Ci ties
and Towns in Plymouth County, Mass. in
3 classes : Class "C" for 10; Class " B" for
20; Class "A" for all 27 . Fee fo r basic class
is $ 1.00 plus GC R list. Higher class seals
s.a.s.e. Issued with one class of band and
mode endorsement. New band or mode en­
dorsement fee is 25¢ as a new (additional)
award will be issued. Send s.a.s.e, for nice
form for application use. Custodian, Robert
W. Jennings, 15 Cliff Ave., Scituate, Mass.
02066.
Vulcan Award-Sponsored by the Vulcan
County Amateur Rad io Club of Vulcan ,
Alberta, Canada. This AWARD issued for
working 5 mem bers of the club, which has
21 members and their own club net on
3740KC at 2 130 every Sunday. Write­
J . L. (Gene) Moyer, VE6AFJ , Box 519,
Vulcan, Albe rta, Canada.
The Sailfish Awa rd-This award offered free
for working any 5 hams in Palm Beach
County, Florida. Send G CR List to : West
Palm Beach Amateur Radio Club, 823
Newark Streel , West Palm Beach, Florida
33405.

Noles
Again for the many new readers of CQ

and this column, YES, I am the Custodian
for the CQ USA-CA Award and I'll be
happy to send a copy of the rules fo r an
s.a.s.e.

K3WWP reports the fi rst County Hunters
Part y (c.w.) a big success. About 350 cou n­
ties in every state but Hawaii were repre­
sented. along with about 30 OX count ies,
and 75 logs were received. Contest leaders
were: K6BPC ( Multiop), WB6KBK,
W4YG O, W IJ DS, W40WE, W8AQ, and
K IGMW.

As I w~ite this, the new POD 26 (listing
the counties and towns in USA) is now
available from the Superintendent of Docu­
ments: U. S, Government Printing Office,
Washington , D . C. 20402, and the cost is
$2.75 . .

M any thanks to Gilbert L. Baker,
W8GI U / 5, 413 Maple Ave., Dalhart , Texas
79022, for sending a POD 26 to each of

•

-

·......
, ..
,.;

Vulcan Award

I thank you. Your promptness is apj.reci­
ated, I never could see why it takes some
Custodians months to process an award.

My County Hunt ing is enhanced by a
Rand McN ally map. 28" x 42" , which
adorns my kitchen wall and at which I sta re
each morn ing as I have my coffee. Each
new county is fill ed in with red crayon and
even though I have few counties, it is be­
ginning to look real interesting. This map
IS called the State-Coun ty-City Map, #4626
and I believe every county hunter would
enjoy one".

Awards
Yo!:; Bear V.II.F. Society- Is an informal
organization of amateur radio operators in­
terested in award hunting activities on the
v. h. f. frequencies and uses the name of
Yogi Bear with the permission of Hanna­
Barbera Productions, Inc. The Society is a
non-profit organiza tion and any surplus in
funds over and above printing costs will be
donated to the JIMMY FUND, Boston,
Mass. for cancer reserach in children. Mem­
bers are expected to assume their own post­
age costs. Requirements are : For contact
with 5 members of the Society (4 members
befo re 1-1 -68 ) . No date, time nor band
limits. Send log data only with application.
Fee for certificate is 35¢, include a large
( # I0) size s.a.s.e, for return of certificate.
Certificate will be endorsed fo r one band
and mode if req uested. The certifieate may
be ea rned with other band or mode endorse­
ments but will require a new application and
fee and an additional certificate will be is­
sued. Send s.a.s.e. fo r list of members.
Awards Custod ian is Robert W . Jennings,
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BY WILFRED M. SCHERER, *
W 2AEF

A FTER.a lapse of several months,
CQ is proud to once again offer it's trad i­
tional free question and answer service to
readers. Following the pattern established by
Chuck Schauers, W6QLV, with his HAM
C LINIC, and Bert Simon, W2UU N, with
SIMON SAYS, we will continue to provide free
technical guida nce to readers who are in
need. Eve ry effort will be made to provide
the best solutio n to yo ur technical problems
related to amateur radio; however, we are
not infallible and do not claim to have all
the answers, about which we express our
regrets beforehand.

U nder th e guida nce of CQ's Technical
Directo r, Bill Scherer, W2AEF, th e CQ staff
will joi n to provide a service that is as help­
ful and prompt as we can make it, taking
into consideration the complex nature of
certain problems.

From time to lime we will stray from the
regular Q & A format to discuss problems,
situations and ideas, ( bo th techn ical and
non-technical ) which are of interest to ama­
teurs. But our prime concern will remain
reader inquiries.

Questions will be answered by mail. Those
accompa nied by a self addressed stamped
envelope will naturally receive promptest
service . Those questions of general interest
will be used also in the column.

A few ground rules will make our life a
bit easier: l-only one question per letter.
please . 2- Where old or obscure equipment
is involved. please include a schematic dia­
gram for our use. It will be returned . 3­
D on't ask for our recommendations on
which current commerci al gear to purchase.
Sufficient in fo rmation is available elsewhere

• Technical Director, CQ.

If you are looking for the conversion or
just the schematic for a surplus item you
might consult the Surplus-Conversion Hand­
book (Cowan o. 122, $3.00) or the
Surplus-Schematics Handbook (Cowan No.
11 7. $2.50) .

If these sources fa il , the nex t bet is to
make use of our free. classified, ad sectio n
which is ava ilable to CQ subscr ibers.

Heath kit VFO With Glabe Seaut
Q UESTlO,", : I have a Heathk it HG- IO v.f.o.

that I wish to use to d rive a Globe Scout
Model 680 transmitter on six meters. I do
nol get the needed outpu t from the v.f.o. to
drive the transm itter. The v.f.o. voltages
measure up to specifications. Any suggestions
o n how to obtain more drive?

Bill Slep
Box 178
Ellenton. Florida

Q uaker Electronics
H unlock Creek , Pennsylvan ia

Propagation Product s
P. O. Box 242
Jack son ville I , Florida

R. E. Good heart Co.
Box 1220
Beverl y Hill s, California

Sam Consalvo, W31HD
4905 Roann e Drive
Oxe n Hill . Maryland

in CQ's eq uipment rev iews to guide you on
th at po int, and bes ides, only y OIl can really
judge what is or isn 't desireable fo r your
purposes.

If you have a novel approach to an ama­
teu r problem, or if you have a tidbit of in­
formation that may be of interest to our
readers. drop us a line; you'll receive credit
for the contribution. Finally, please let us
know how you make out with our sug­
gestions-it will hel p us to help the next
fellow still more.

Surplus Gear
Requests a re quite often received for

manuals concerning speci fic pieces of surplus
gear. In order to save your time, as well as
o urs. it is suggested you fi rst write to the '
following dealers in surplus manuals as listed
below:

o
z
c(
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Fig. 1-0utboard cathode follower/ amplifier for
increasing the output valtage of the Heathkit
HG-10 v.f.o. from 5 v, to 10-50 v. to drive the
Globe Scout 680 transmitter. C1-L1 must resonate
at the desired v.f.0. output frequency as

described in the text.

A NSWER : The HG-I O v.f.o. r.f. output is
rated at 5 v. r.m .s.: whereas, the G lobe Scout
680 requires 10-50 volts v.f.o. drive. This
may be obtai ned from a separate outboard
unit using the circuitry shown at fig. I.

V'A operates as a cathode-follower buffer
to minimize loading on the v.f.o. and reduce
d. feedback from the amplifier, V IR' C, I L ,
sho uld be tuned to 8 mc for six-meter oper­
ation . The arrangement also may be used on
the other bands, in which case C, I L , should
be tuned to 40 meters, except for 80-meter
operation where the circuit should be tuned
to the 80-meter band, but detuned as far as
possible on the high-frequency side while
still allowing sufficient drive to be obtained.

Vacuum Tube Rectifier Replacement

QUESTION: I have a Hammarlund HQ-180
and after reading an article by W8PZX on
page 65 of June '65 CQ, I am wondering
if I could use such a modified circuit to re­
place the 5U4-GB, but how about the
heaters which no doubt will have a higher
voltage; (at least I believe so) . If possible,

please give ratings for replacement com­
ponents.

ANSWER: The modification of changing
from a vacuum-tube rectifier to silicon-diode
rectifiers may be made on almost any re­
ceiver. The circuitry is repeated here (fig. 2)
for convenience. Before making the change,
measure the voltage at the rectifier output
(pin 2 on V" .. the 5U4-GB) . Then measure
the normal current drawn by the set by in­
serting a milliammeter in series with the lead
from the rectifier-tube output. Make a nota­
tion of these readings.

If, after the silicon rectifiers are sub­
stituted, the voltage increases by more than
about 10 % , install R , and make it a value
that produces the necesary voltage drop to
lower the voltage at the output-side of R , to
the original amount. The value may be cal­
culated by R , = E"Il, where E" = required
voltage drop, I = current measured earlier.
The minimum wattage rating for R , will be
IV = R , X I". There wi ll be no significa nt
change in heater voltage for the other tubes.

BCI With BC-454 Receiver

QUESTION: I am a Novice using a BC-354
for receiving on 3700-3750 kc, Every now
and then I pick up a BC station (WKYC­
I 100 kc ) in the band. How can this be
cu red?

A N SWE R : This is not an unusual con­
dition. Harmonics of broadcast stations often
arc generated by rectification in non-linear
devices which might pick up the funda­
mental signa l. Such elements may be cor­
roded or loose joints on gutters, drain pipes,
neighborhood wires, plumbing. etc. Two or
more BC station signals may also be mixed
therein to produce a new set of frequencies
not directly related to the original, ones.

[continued on page 11 7]

Fig. 2-A vacuum tube rectifi er may be simply
replaced by silicon diode rectifiers as shown.
CR1 a nd CR2 may be a ny good qua lity silicon

diode at rated p.l.v.r 500 mo.

To R.t , .
AnI. T", m .

•

•

•

•
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Fig. 3-Parallel-tuned trap for minimizing inte r­
ference from a strong BC signal. II is a "fe rri­
loopstick," available from most po rts distributors.
and should be adjusted to the interfering signal 's

frequency. Mille r trap (8 12·6C2) may be used.
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The be4t. it.em we have eve~ had and t.he be4t. inve4t.ment. you ean eve~
have i4 a da~n good ant.enna ~ Not.hing ef4e will 40 imp~ov e you~ pe~ ­
6Mmanee . The Reginai~ Mode! 321 Quad 6ully eove~4 10 , IS, and 20
met.e~4 wit.h le44 t.han 1 1/2 t.o 1 VSWR, ~ equi~e4 but. a 4ingle 50 ohm
6eed line and i4 ~ema~kably ea4Y t.o a44embl e , yet. t.he int.~oduet. o~ y
p~iee i4 but. $69 .95 FOB Ha~va~d . Full det.ail4 a~e availabl e ill Ol'~
illU4t.~at.ed b~oehu~e . Send 60~ you~ eopy , o~ bet.t.e~ qe« , you~ Qu ad
t.oday .

H E R B E R T
Harvard ,
" Helping

W. G 0 R D
Mass . 01 45 1 ,
Ham4 t.o Help

ONe 0 M P
61 7 - 456 -35 48
Them4 elve4"

A NY
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BY GORDON ELIOT WHITE*

A HER a to ta l of 4,700 miles
of travel by ca r, bus, ship, ra il and air in
seven Western European nations, th rough
15 major c ities in 30 days, yo ur Surplus Edi­
tor can report that it is very good to get
back to the States, where he speaks the lan­
guage, and wh ere the Surplus grows th icker
than any pl ace he fo und overseas.

From my survey of Engl and. Scotl and ,
France. Belgium. Germany, Austria and
Ita ly, I would say th at the U.S. was Surplus
Heaven, and add that most of the useful
ex-m ilitary electronics that get to amateurs
elsewhere originates in North America .

Not that there is a total dearth of surplus
overseas there is a surplus rowan Lisle and
Newport Stree ts in London that rivals Cana l
Street, in Ma nhattan, hut I fou nd no Cort­
land t Stree t in Weste rn Europe. (Of course
Cortlandt Street in New York is gone now,
demolished to make wa y for the World
Trade Center.)

Some of the same problems seem to affl ict
surplus dealers overseas as here at home.
Along Newport Street most of the shops
had as much or more new commercial gear
on displ ay as surplus, together with small
components from manufacturers' overruns
and othe r non-milit ary items. A few old
jewels like the SCR-522 and the Command
Sets were still on sale. but their numbers
were dwindling.

The armed forces o f England, France and
Germany have not been a fraction the size
of the U.S. Defense Department sinee 1945.
and those less-affluent societies have never
been as overburdened with electronic goodies
as their U .S. counterparts. A s a result, the
source o f foreign surplus has been a great
deal smaller. Also. particularl y in England,
disposal poli cies have been far more re­
strictive. Today a policy of commission auc­
tioning o f surplus still seems to insure that
onl y large dealers buy the majority of the

· 5716 N. King's Highway, Alexandria, Virgin ia
22303.
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salvage material in the United Kingdo m.
The military is even less helpful on manuals
and handbooks than in the U.S.• and a great

•
deal more security is imposed o n any item
thaI could be remotely eonsidered "classi­
fied." The "Official Seerets" Act makes it a
c rime to handle manuals that a re not offi­
eiallv declassified , and official declassifica-

•

tion action is worse than gla cier-like .
U.S. Forces however. sell surplus over­

seas in much the sa me way they do at home.
Bidd ing is fai rly honest. lots a re made up
with what seems 10 be a modicum of sense ,
and the ind ividuals I met were ag reed th at
American material was the most interesting
avai lable. Quantities however arc far smalle r
as a rule than in the States.

I had heen interested in the disposal o f
materi al th at had to be moved out o f France
last spring under Operat ion Frcl.oc, General
OeGaullc's "get out" order to U.S. troops.
As far as I could find , much of the materi al
went to England and German y. Little was
sold in France, and certainl y no surplus
bonanza was created there.

Some French-made communications gear
was left behind, but most high-cost items
we re removed, fo r parts if nothing else . A
few installa tions were sold to th e French
in operating cond ition . For th e rest. every­
th ing was uprooted and sh ipped OUI. down
to the door knobs, light fixtures and radi­
ators.

There is a custom in Europe -that a llows
a man wh o sells a house to take all the re­
movable fixtures with him-the U.S. used
thi s plan to the hilt, leaving lc Grand Charles
with as littl e boodle as possible, and eertainl y
littl e va luable electronic gear.

Most of the elect ronic material in France
was fixed communicatio n gear. with little-
lab equipment involved . All of the tactieal
sets were. of course, kept fo r U.S. use. though
sales in German y and England may even­
tuall y henefit fro m ultimate disposal of mate­
rial relocated from F rance.

Actually, outside of Engl and. we saw little
of th e U.S. style surplus store . There is a
large surplus yard just west o f Reirns,
France. hut most o f 'the material was heavy
construct ion equipment. with a few pieces
o f electronics here and there. There was
some action in Germany. in "junk" stores.
hut we saw few interesting pieces there.

In Engl and. sto res in Chester. London
and Tring stocked goodly supplies of surplus
standbys, hut li ttle of the more modern



WANTED: SURPLUS EQUIPMENT BUY-SELL-TRADE
WE NEED: AN/ARC·27, 34, 38, S2, SS, 73, 84; 683, TS·7S7, ARC H·14, H·14A, also, H.P.. BOON·
A N /AR N·14, 21C, S9; A N / APN·9, AP N·70; A N I TON, ARC, BIRD, M EASUR EM ENTS TEST
APR· I3 , 14, 17; AN/ GRC· 3 thru 46; RT·66, 67, 68, EQU IPM ENT,
69,70, 77; AM·6SI GR, PP·112/ GR, TRC·24, TRC· CO~IMERCIAL AIRCRAFT EQ UIPMENT: COL.
7S, G RC·27. LINS 171.·6, SIV· 3, SIY·3 , 618S. 61 8T, 18S·4, 621A·
REC EIVERS: R·220 /URR, R·388/URR, R·3891 3, 860E·2, 61 8M , 618F, 479S· 3, 479T·2, ARC; R· 30A,
URR, R·390/URR, R·39 I1URR, R· 392/ URR, CO L· R·34A, R· 38A , RT·I I A, R·836/ARN, BENDIX:
LINS SIJ·3 ,S IJ·4, URR·I3 , URR·27, URR·3S, RAL. RA· I8C, TA·2 1A, RA·2IA.
TEST EQUII'~I E:-;T: SG ·IA I ARN, SG·2A/G RM, TOP DOLLAR PAID PLUS SHIPPING . PAY.
SG· I3 /ARN , SG·12A1 U, URM·2SD thru F, A N I M ENT WITHIN 24 HO URS upon REC EIPT. WE
URM·26, MD·83A1AR N, UPM·98, UPM·99, SG· T RADE OR SWAP ON NEW HAM EQU IPMENT.
66A1ARM·S, ARM·8, ARM·22, ARM·2S, ARM·66, WRITE, WIR E, PHO NE 8 13 (722·1843), BI LL
ARM·68, USM·26, USM-44, TS·330, TS·SIOA, TS· SLEP, W4FHY.

SLEP ElECTRONICS COMPANY P.O. Box 178CQ
Ellenton, Florida 33532

TRANSISTO R BOARDS
a '03 2E A. 2 N706. l EA IN ' I7 6 B• • rd, U .OO
1: 10 1 6E A 2N l1 1 2 Board. U .OO
# 301 JE A 2 NI411 4 Board, $3.00

Above, n• • , min i mum "'".,ubl, Itld I, nt th 'I, i n.

Aud io Ta po. If. In. I V, mil . ap prol. 4000 ft . • 2 reels $7.50
Shi pped Prepa id Conti nonta ' U.S .A .

LEEDS RADIO
51 8 Warren Str..t T,l : 212 ) -267 · 3440 N.Y.C.• N.Y . 10007

EQUIPMENT BOUGHT
ANY SURPLUS MILITARY EQUIPMENT
Guaranteed hilh est prin ' .Par ml"t in 24 hrs. W', '1I tra dlo
l i 'lt ,ou n• • ham 'Quipm.nt ,Iso. Write or
hl.ph ono ( 0110 e1.(212 1 CY 9·0300

MILITARY ELECTRONICS CORP.
4178 PARK AVE. • BRONX. NEW YORK .10457

From the birthplace of the greatest inventor of all ages Leonardo
comes this Made in Italy - world's most practical for the price

PRESTEL FIELD STRENGTH METER

Di Vinc i,

(Model 6T4G)

Cal ibrated from 40 to 960 Megahertz, from 10 to
50,000 Microvolt. Noth ing makes it easier to properly
and speedily find the correct place to install TV,
FM and Communication Antennas. You can measure
and hear the signals with th is 4V2 volt battery
economically powered unit. There is nothing else
like it !

ONLY $120.00
r;EC ONTINUE TOPWlCHASE FOR 'PiiOM;T -C;sHlISMALL AND LARGE INVENTORIES OF ELECTRONICI

EQUIPMENT, TUBES, SEMICONDUCTORS, etc,

IWIRE, WRITE, PHONE COLLECT! I
I WE!!oY FRE~~N ~L ~R~ASES ! -.J

Liberty Electronics, Inc.
548 Broadway, New York. N. Y. 10012 Phone 212-925-6000



•

equipment. Ledsham Trading Co., Tower
Wharf, Raymond St. in Chester, was the
largest we saw.

In centra l London there are Smiths, on
Lisle Street , Service T rading Co., around
the corner on Little Newport Street , London
Central stores next door to Smiths, Gee
Brothers Radio, also on Lisle and Charles
Britain Ltd., on Upper St. Mart in's La ne,
all fairly close together.

Others in London include Z & I Aero
Service Ltd., in Tottenham Court Road ,
along with Relda Radio Ltd. In Edgware
Road are Henry's Radio and I.M.O. Elec­
tron ics. with Samerous Ltd . at 10 Chapel
Street, just off Edgware Road.

Prices seemed not too far .above U.S.
levels. I saw a # 15 Teletype machine for
40 pounds ($ 100) and BC-221 frequency
meters for about 27 pounds ($75). A small
osci lloscope that might sell in New York
for $50 was 22 pounds ($6 1). A RACAL
diversity receiving switch unit however was
listed at what seemed a high 100 pounds
($278) despite its new condition. I am sure
it cost 200 pounds originally. but its appeal
to most surplus customers was probabl y not
that high ! Depreciation of the pound of
course lowers these prices 14% in dollar
terms.

A Weller 120 watt soldering gun was
listed at 57 shill ings-$7.14, not too fa r
fro m the sta teside price. Saw a LR-I signal
generato r for $70, and an ARN-21 airborne
set for $33-probably a bargain. A lot of
items however were incomplete. and spares
probably are unobtainable.

The problem of finding manuals is es­
pecially diffi cult in Europe, and here at home
it is no snap. M y mail has contained re­
quests fo r tech nical manuals and handbooks
since th is column began, and the deman d is
stronger than ever this winter.

While I cannot supply books on su rplus
gear, I will recommend again. sources ]
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have found helpful:
Sam Consa lvo, 4905 Roanne Dr., a xon

Hill, Maryland
Bill Slep, Box 178, Ellenton, Florida
Jim Cooper, 147 Palmer Avenue, May­

wood , N.J .
Though I cannot supply technical man­

uals, I will be glad to offer what advice I
can 10 readers who write to me with prob­
lems. I do ask that letters be typewritten if
at all possible, or at least written clearly,
and that a sta mped, self-addressed envelope
be enclosed . I answer most questions at once,
but occasionally will hold on to a letter in
attempt to get the requested information,
when it cannot be answe red immediately
fro m my own fil es.

Letters from readers thi s fall brought the
following suggestions and questions, which
may be of interest to others:

The CM· 14/U RA·6 unit is a "compara­
tor" used in diversi ty RTTY systems. Aside
from a loop keying circuit, power supply,
and a tuning meter, it · does not contain
enough independent ci rcuits to be usable as
a straight converter on its own, but could
be used as the base on which to build a
"converted" conve rter, or so it seems to me,
Does anyone have a good idea on such a
use for the CM· 14?

The AN /PRD·7 antenna system, described
in the October. 1967, Surplus column, con­
tains an excellent rotary coaxial joint. D oes
anyone know of a source for a similar com­
ponent? Does anyone know of another
source for the whole PRD·7? ( Mine is now
exha usted .) .

In ano ther column I discussed receiving
weathe r satellite signals in the 136 mega­
cycle ban d, and observed that there were
few FM discriminators designed for the com­
mon 455 kc intermediate frequency of most
station receivers which might be used to
follow a VHF converter in a satell ite re­
ceiving system. I now fin d.- th anks to Jack



ARCTURUS ELECTRONICS CORP,
502-22nd St., Union City, N.J. 01087 Dept . MCG

Phone: 201·UN 4·5568

ARCTURUS
Inventory Reduction Sale

RADIO TELETYPE EQUIPMENT
TELETYPE MODELS 28 ASR, 28 KSR, 28 LI'II ,
28 LAlli', 28 LXD, 28 LlIXDI , 14, 15. 19, Page
printers, Perforators, Heperf'orator-s , Transmil­
te r -d isn-Ib u to r s , Polar Relay s, Co llins Receivers
51J.3, R·388, 51J.4, (t.390A. lIammarlurul SP­
600JX. Frequency Sh irt C o n veete es.

ALI.TROlVIC-1I0WAIW CO.
Box 19, lIoston, Mass 02101 Tel: 617.742.0048

r----------------.
1 DON 'T ASK! I
1 , TELL US! 1
I If you have any Gen . Radio, I
1 H·P. Tektron ix and other

• m i litary and com merci al I
1 gear t o se ll, tell us Hal out 1

. what you want for it! YouI call the shot! I
I_You name your own pri ce for your ARC, GRC, TED,

PRC, VRC, ARN, URR and APN equipment . No mailer I
1what ot he rs promise, we guarantee 10 pay m ore for I

it. BUT YOU GOTTA TELL US TO SELL US! Wr ile,I call , cab le or te legra ph today ! I
1 COLUMBIA ELECTRONICS, Dept, C 1
I 4363 WlNt P leo Blvd .. Los Anlllies. Cam. 90019 I
L

Phone : (2 13) 938 ·3731 I---------------_-1,

'"'",......"
'".. 59,

# 6A Q5
# 68 Q7
# 6CG7
:t U 6
# 6T8
# 6U8
# 12A U7

,..
$2.50

2.50
2.00
1.00
1. 00
1.49

# 5725/ 6A 5 6
#5842/ 417A
# 5847/404A
# IA X2 49¢: 5 for
# 6K7 391: 3 for
# 12B N6 391: 3 for
II 2516 594 ; 3 f or

.. $2.95
3.50
3.50
3.50
.59

:1.75
.49 t

• Tube Bar.ains. to name Just. few:
# 6 146
#6360
#6688
# 6939
# 7025
# 7788
# 2D2 1

• Tube Carton.: GAU6 etc . IllI. $1 . 75 per 100. 6S N7 ete. l ize. $2. 10
per 100. 5 U4 GB silt, $2 .50 per 100. 5U4G size. 03f eaeh,
• Obsolete Tubes : :- UX200. $1.69 : #80. S1. 20: .:: IOY, 69' etc .
• 7 Inch 90 degree TV bench test P ict ure T ube with I dapter. No Ion
trIp need ed. Cat . # 7BP7. S6.99.
• Sili con Rectiner octll· based long·llfe re placement for 5U4. 5Y3,
5A5 4, 5AW4, 5T4. 5V4. 5Z4. With d lagma m. Cat . :: Rect I. 99' eaen.
• OZ4 S Ilicon Rectlner replacement. octa l based . Cat. :: Rect 2,
99' e.c h.
• 10 Flangeless Recti fi ers . I a mp. 400 tolOOO p. l.v . Cat . ::RS IO,
12.98.
• 10 S ilico n Rectlners , 750 MA •• 50 to 300 e.Lv. Cat. :: 330F, 99,
each.
• Conde nsers : 50·30 MFD at 150 v.• 39' eae h. 3 for SI. OO. Cat.
# 80: 850-400. 100. 15 MFD at 16· 16·4·1 15 v.• 3 for 79' Cat . ::82Y.
• 2 Sili co n Cont ro lled Recltnen. I a mp, general purpose un its * lth
Ins tructi ..ns. Cat . #SC R I . $1.00.
• 5 Transld or Circuit Boards conta ining UP to 6 transi stors. plus
diodes. resi stors . ca pac lton, e tc. Cat. # TB IO, 99,.
• Needl es : va lues such as # AS22 Sa phlre. 39': Diamo nd, 99'.
• Color Yokes . 70 Degree for a ll round color CRT' s. Cat. # XRC70.
$12.95. 90 degree for a ll rect angular 19 to 25 Inch color CRT's. Cat.
:: S RC90. $ 12.95.
• Trans istor ized U.H .F. Tun ers used In 1965 to 1967 TV sets ml de
by Ad miral. RCA. MotorolL etc . Removable gear ing may var l from
one make to a nother . Need only 15 volts d.c. to funct ion. No fI ament
volta ge needed. Easy repl acem ent un its , Cat. #U . H. F. 567. S4.95.
• Genera l Electr ic U.H .F . miniature Trans istor ized Tuner . G. E.
Part # ET85X.33. Ca t. # GE85. $4.95.
• F.M . Tuner. HI·FI ampllner tun ing unit comp lete with d iag ra m.
2 tu b... Sam's Photofact s # 620 l ists 2 app licati ons. CIt . :: F M20,
$3.98.
• Flyback Transformer In ori gi na l carton. Made by Merit or Todd .
Most with schematic dr.w lng of unit . Pl e..e do not req uest speci fi c
type. Cat. # 506. 99' eac h.
• F1 yback Transform er Kits. 2 fl ybacks per ki t . :: 502E. Emer .
IO n : #502Y. Silver tone: ::502W. Westin ghouse ; # 507. Phllco:
# 502, RCA. Any kit $2.99.
• Kit of 30 tested Germanium Diodes. Cat. :: 100. 99, .
• Kit or 10 NPN Trans iston . Cat . # 371, 99, . 10 PNP Tra nslston .
Cat. : 370, 99' . All tested .
Se nd for our Free Catalog Ih tlng thousands or s imila r best buys in
lubes, pa rts. kits , t ranl is lors. recllnen . etc . Orders under 15.00, add
SOt handlin g char ge Include 4% of doll ... value of order for postage.

Hart, that the R-257/ U and th e R- 394/U
"police band" mil itary F M receivers, by
Motorola , use a 455 kc second IF. The IF
and discrimi nator modules arc available from
R & R Electronics, · 40 South Yellowspring,
Springfie ld, Ohio, a t $3.00 postpaid in ap­
parently new condition with tubes.

I For any FM wo rk, this ought to be a real
I .bargain. T he seven-tube module contains 5

IF amplifiers, two stages of limiting, plus th e
discr iminator. Voltages req uired are 1.4
volts, d.c. (for filaments) and 145 volts B+.
The submin iature #567 8 tubes have directly­
heat ed cathodes, so a.c. cannot be used fo r
the heaters.

Bandpass of the filt ers (28 1 and 2 82) is
30 kc, thus limiting the receiver to a signal
deviating up to 15 kc above and below
455 kc. The discr iminato r (T8 1) has a
nominal 76 kc passband, and according to
di agrams furnished by the Military, thus it
offers an ex tremely fl at response curve in
the part of the band (30 kc wide ) thus used.
This offers the possib il ity of re moving the
filt ers and using a wider passband, up to 70
kc o r so. T he audio output is rather high­
impedance, thus dict ating some amplification
and matching 10 the usual ohm recorder
or headset load.

Incident ally, a new APT satellite on
. 137.50 mc went up in November.

Incidentall y, for anyone wh o is trying to
identify an odd piece of surplus gear, par­
ticula rly Navy, the best numbers to work
with are those on the nameplate as follows:
"A part of type-Radio Equipment" . This is
the nomenclature by which the items are most
ofte n listed. Contract numbers a re virtually
useless for most purposes. The old contract
numbers looked thusly : " Model CXR­
4700 1" which shows only who built it and
its bookkeeping number, but either the old­
style (type RAB , ARA, MAW ) type num­
ber or th e newer JAN (AN / ARC-5,
A N/ CRT-3, etc. ) desi gnations are the ones
used in the milita ry indexes I keep fo r ref­
erence.

F ina lly, I want to report a great deal of
interest has been shown in th e 1750 meter
band ( 160-190 kc ) which I described in the
July, 1967 column. The F.e.C. allows un­
licensed operation of transmitters of one
watt power or less, with a fi fty foot limit on
feed line and antenna length in th at low­
freq uency band . Range of reception is typi ­
cally far grea ter than for the 100 milliwatt
wal kie-t al kies in the 27 megacycle area. I
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would love to hear about other ope ra tions
in this heretofore und iscovered area for
ham-type or experimenta l transmissions.

O ne of the ha rdest areas from whic h to get
informat ion on surplus electronics is the U .S.
Coast Guard . T he USCG uses a lot of mili­
ta ry JAN gear, bUI buys some equipme nt of
its own design to ANI nomenclat ure not
used by the Navy, Army, or Air Force. It
also buys ite ms not made to AN I specs.
such as the T RP-1 4 1. If anyone can offe r
any help on a source of USCG ma nuals or
eve n an index of CG electronic items, or the
T RP- 141 book in pa rt icular, J would appre­
ciate it.

Another difficult area for the surplus man
has been spare pa rts and paper for facsimile
machines. The old reli ab le AN I T XC- I
TimesFax recorders are subject to damaged
hal f-nuts and lead screws. plus burnout in
severa l transformers. Parts have been well­
nigh unobtainable, bU I now Waller Smisloff.
RD2, Fishki ll. N .Y. 12524, has picked up
several cases o f the standard 12 x 1811, re­
cording paper and some parts kits whic h
cont ain the lead screw half-nuts, transform­
ers, R 1130B transmitter tube, motor. am­
meter, bearings. wo rm gear, etc.. 38 d ifferent
items in all, totalling more than 75 items.
T hose needing to overhaul their TXC- I ma­
chines could do well to get in touch with
him.

One more thing: can anyone give me any
details on the AN/A RA- I? T his was a
"radiocornpass adapter" fo r the SC R-274-N
Command Receiver set. It has no repeat no.
relation to the Navy "A RA" nomenclature
which was applied to early Comma nd re­
ceivers. T he AN I ARA- I was mounted in
the midd le slot of a three-receive r rack and
attached to a receiver on each side through
linkages to the tu ning spl ines . It involved
use of the first fe rrite-core direction-fin ding
loo p (a German invention). in th e U .S. J
would like to fi nd either an intact set or a
manual. drawings, etc . T he design was com­
pleted in 1943, and production was probably
small.

The ANI ARA- I is shown in TM t 1-227 .
a d irec tory of Radio Com munication Equip­
ment dated 10 A pri l 1944. The main uni t
was MD-XA- I / AR A-1. known as a "Com­
pass Modul ator" . Indicators were the J-65-A
and I-75-A, whic h we re also used with other
radio co mpass sets. The SCR- 186 performed
similar functions. but it of course was an
earlier, solely radio-navigating set. •

•
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750.00

CASH PAID • •• FASTI

WANT TO BUY!

LECTRONIC RESEARCH LABS
715 ARCH ST, PHILA., PA 19106

Phone BERN ARD BERNBAUM
215·627-677 1

" SEN D FO R WANT LI ST"

1 1

Collins R· 390 Reu iver , Elt. Cond

MICROWAVE/ WAVEGUIOE
COMPONENTS & EQUIPMENT

-.LL·BAND 55 B ReVR BARGA I N : n ai lieran.ra R.4 :1 /ARR.7 . •
:150 ke t o 4 :1 m " cont tn uo u ... Vo le" . C ...... ~rc ..... , a ll IPlM ,
g r W. w /l>ook : :.l _R F . :;I · I F ·a , S. m ..t ,· r : nobe Im l r : 3
XII . :1 n .",-x l1 , ,· I{·('t1v lty e no te I "" pwr 149.50
s p ly .
n o "y p " 'r " p ly: '30 . 5 8 B p rodu" t d ..t .." tor : $ :;10

military & commercial
TEST EQUIPMENT

Aho" .. I.. a "ma n samp lln K o r Our t .. r r lfh;: i n " "nt"ry. WE:
ALS O B UY ! W e w a nt T ..k t ro" ll< ..co p e " . lI ..wleU· P a"ka r d
' ·' IUI .t .. Aeronaut , r ad lo . " h u p "'Iupt ., ..te . • .. AN D M i li ta r y
C" m m u n lcut luns o f a ll kinds . .

Box 122o.CO, B. ....rly Hill l , Calif. 90213

T I M E: P A Y P LAN ' An y purch a~.. tot a Hn s: $ 160 .00 100~
tor m " r .. , <l o w n paym .. nt o n l y .... . .. .. . •. I e

Soren•. 100005 10 kva Llne V Hegul ator 695.00
Awl others t rom 250 \-A UP . Ask for Relt" ulator I. ~ IL
Gen. Rad io $7565 Pr imary Freq. St andard , d ual r w-k.
1100.\1' .\: 11 11;,.\ . l'll' . r-o ndlfion, bo th 765.50
Automi chron Ceulum -Beam Pr ec . ~ t andllrd AS K !
Regu lated Power Suppli es. xteter Ca li brators AS K !
Electronic Freq . Connrters to I KVA AS K!
All kinds of AUDI O 'res t Io:quhlllll'nt AS K!
Sta ndard Signal Generaton CW/ A:lI / F :-.1 ~weep .. AS K !

R. E. Guuun"ART CO. INC.
Box 1220.CQ, Beverly Hili. , Colif. 90213

""o n ,' ~ A n •• 2 1 :1. o ff, c .. 272 ,5707 , .....~ ~•• q ..~ 275 ·53.2

EVERYTHING UNCONDITIONAllY GUARANTEED!
COU NT FREQ , D IG ITA LLY 10 0 ' to 221l me wit h u ysul
an 'UTa'")' , at the towes t p etce l u llahl l' enrw nere : and ear -h
set ha~ been ecnuueret r checked and rnmes wit h a dated
('~;nTIt'I CAT.; (H" CAI. IH IU T IO:" (an~ ~ t lr kt- r) traeeahle
to the xeu one t Bureau uf ~tlndlrd~ . I ou Itel Hewt -Pack
:: 52 1H with # 5~5A & 525 U pludos , and complet e set of
bo"ks 1275.00
Ur &nd n(Ow VHF run In or igin al eer ton s : look n actb ilkI.'
th o fa miliar BC. -4S3 Comma nd ReYTI but are s- t uee su perhet
108· 135 me AM renl and 'I'(' fY eu y to power & eont rot wnn­
out touehlng anything Inslde the unit ; )"011 un even connect
a n x -x re ter external tr . We rurn llh Ichem.tlc Ind complete
Inst ructions on a ll p in eonneeuons and allo a spli ne tuning
knob . A.R.C . Type No. RI 3B. :"Jo tuning di a l ; we fu rnll h
J: rIIph of treu. n knoh turns. :! uv ~t' n ~ lI ld l ~' , 2 IU' . 3 I t'
stakt'l. SllJl ;l: . \!,t7 lbs. foh Los An keleK. BRA ND NEW $22.50
R32 11 u me but ,,"{adj ustab le Iquelch $27.50

R. 23/AR C· 5 Command rnr 190· 550 kt . . 14 .95
A.R .C. 12 : 22 Comm and rerr 5tO- 1600 ke. 17.95
Ha mmarlund S P· 600JX Rnr EXT. Condition . . . . . . 350.00
RA· 62·B Is AC pwr Silly (or SC R· 522. only . 17.95
T DQ xmtr t:i W 1'" A2. A3. 115·1 56 me. . 295.00
TDZ xmre 30 W 1'0 A2• .-\3 . 22.'} · tOO me 495.00
LM . 14 I rNI_ meter..01% 12.) ke-20 me. 57.50
TS . 323/ UR tree . meter 20-4.'10 me.• 00 1% 169.50
8 C·221 ·s OK $67.50 TS·175 CK 127.50
CLOS I NG OUT Rad io Reu viers 311 - t OUII me at CRAZY
LOW P RI CE S ! A, k for A!· lt · -t /H· / C\·-2.)3 sheet .

•
•
• •• For your un used TunIo;S, S tmlCOllducwfI . RECEI\' EItS . VAC. •
• VARIABLES, Tnt E~L'JP:-' l 'T , ETC. Fair DeaUna: smce '38. •
• Write or l 'all now l Bury. W2LSI. •

• BARR Y ELE CT RO NI CS. 512 Broadway. NY, NY 100 12 (212, .
• WA 5· 7000) (We liuy Facw ry Termlnatlonl &. from Ind l'l" l duala ) . •
• •
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

110 • CQ • January, 1968



. $79.95• • • • • • •

BOX 6527, RALE IGH, N. C. 27608

~~~ SOLID STATE 5-BAND RECEIVER
SEND FOR FREE LITERATURE MODEL R-5

• Cont inuous Coverage .54 to 54 mc
• Variabl e heat f requency osci llator
• Incl udes fi-rneter ham band
• And the 30 to 50 mc pol ice bands
• Ful ly transistori zed - Bandspread
• Noise l imiter - Optional battery pack

WIRED AND TESTED

AM ECO DIVISION OF AEROTRON

WE PAY CASH FOR TUBES

LEWISPAUL ELECTRONICS INC.
303 W. Crescent Avenue

Allendale. New Jersey 07401

r-LARGEST SELECTION IN UNITED STATES
I AT LOWEST PRICES - 48 HR. DELIVERY

Thousands of f requencies In stock.
Types inc lude HC6/U, HC18/U,
FT·241, FT·243. FT·17 I , etc.
Se nd lO¢ fo r catalog with oscillator
circuit s. Refund ed on fi rst order.

CRYSTALS 2400A Crystal or. , Fort Myers. Fl• • 3390'

FAIR RADIO SALES
P.O. Box 1105 • LIMA. OHIO' 45B02

2.95
2.00

*
PLEASE include your

ZIP code number on

011 correspondence.
*

•
TCS EQUIPMENT

NA VY T CS REC E IVER AM - l.5 s re
to 12 :'ole In 1"'0 12J band s. Vari ab le
rreq. oscm etor & f f)·.lal eonrrot on tour
I U preset l'hannl'lI In t he entire rrfq .
rani e. Aud io out put 1.5 \\" lILt ll Into 500
ohm load : uses tuh... 12SKi RFA.. 12!"lA1
converte r. 2f 12:;; K7 IF A.• 12S(}7 d e,
teeter UFO . 12A6 csct tletc r, 12A6 audio
A mp. U 6 li e It' Freq . L arge rernter &
. " i n dial. aud io lain . A " C BFO and
all cont roll on m e front panel. " 0111\( 1'.

requi red ; 12 \'DC '" approx. :?:!O "DC teo :'o[A. !'; 11.e : $44 95
11 :\-. lI; il lY.. x 13 .1.a". W I. ; 31 lb s . ussr» •

"Cheeke d for Operati on - $ 10.00 Ulra."
NA VY TCS T RA NS MITT E R AM - i. :> :'oIC to 12 :'o le In t hree (3 )
ba nds , C\\· .r n watt s, votce modulation 20 watt s, mas ter csctnator
l arl abll' and f f}"st al cont ro l on ~ preset rhanne ls In t he enure reec .
r ane e. Lses 311 2.\6 In oSfllla thr & butter -dcubler , V I 625 In mosu tetor
& po....er am punc r st ages, 2~" meters for I'A Plate 0 -2'UO DC RF
rueter 0 -3. a ll t uning .nd operat ing controls on front panel . , ' olt a KeI
required : l~ " DC & ~ f1 0 -HfI \'DC 200 :'oIA . \\' /t ubl'l . $3450
:;;!zl' ; I H . x IllY.. % 13lY.. " . wr. : ~l lhs . l" l"ED : •

" Checked for Operation - $ 10.00 ext r a ;"
A nt enna IAad inK Coil ::: -11205 U sed : $ 6.95
Itemot e Cont rnl Hox w/~"eak t' r ::23270 . !ll' · Xe\\" : 9.95
Dual B m amotof power ~uppl}'-12 Y. #21881 . IlI · Xew : 1• .95
D - ~Ol TItAXl"~IITTER D}'namolor-12 Y. S e\\" : 6.95
D -~ 02 HF.CEIYER D)"Ilamotor-12 Y. . New : • .95
CADL Jo:'-Re('eher to Power !';uppl)' . . , !'Ol'W; 2.75
t'AIH..Jo; -Tr. nsml lter to I'uwer l-iuppl}- , New : 2.7 5
t-onne-tor I' l u K ~ fur n emote Conl rol BOll; N ew : 1.50
AC POWEll ~ l"I ' I'LY-II :'i Y . 60 crete

( Xot n ovemmem Su rplus )
n ecetver : $20.00 - Tr a n5mltt er : $35.00

Shock xrounune for n ecetver or T r. nsmlt ter .. . . U sed :
x ctse r. rmn er Cenverston K It-W/ 6116 tuues
PART:- available for R eo. and Trans. Ad \'" b e UI of your

needs !
I'rl f e~ F .O.B . L i ma . O. - 25% Deposit on COD ·.

BI G N EW FR EE CATA LOG - Send for your FllEE ('OP)' no w !
xew edition juH prin ted . W r ite : D ept . CO

AMBER INDUSTRIAL CORPORATION
P,O. BOX 2129 SOUTH STATION,

NEWARK, N.J. 07114 201-824-1244

WANT TO BUY
IMMEDIATELY

RT67, PP-112 and
othe r components of AN/GRC e q p t.

Also: AN /UPM-13S , UPM·98, -99, etc.

HIGHEST PRICES PAID
WE PA Y FREIGHT PH ONE COllECT

H IS L ASSOCIATES
ELIZABETHPORT INDUSTRIAL PARK

ELIZABE11I. NEW JERSEY 07206
(201) 351-4200

•

WE PAY

HIGHEST PRICES FOR
ELECTRON TUBES

AND SEMICONDUCTORS

WRITE FOR
ELREX PL 68

TELREX (Patd.) "BALUN" FED "INVERTED·V" ANTENNA KITS

EASY·TO·INSTAll. HI·PERFORMANCE lOW.fREQUENCY ANTENNAS
" Mono" Bands f rom $23.95- Also "Trapped" 2 and 3 Band Kits.

3 . 4 or 5 Ba nd " Conica l-inve rt ed-V" Antennas from $52.95
3. 4 or 5 Band. 5 t o 10 DB- "Empirlcal-I.V.-Logs" -S.A.S.E.

TELREX COMMUNICATION ENGINEERING LABORATORIES- ASBURY PARK, N. J, 07712

MId. under
Telrex Pat.
2,576,929
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PROTECT RADIO GEAR--25¢
Announcements [from page 9]
II. Rotary Club, assisted by an In tern ational Com­
mittee. Besides the short-wave station, which will
opera te on several amateur freq uencies, a booth
will be staffed to receive the messages fr om the
delegates. A special transmitting ' license will be
requested from the Mexico Radio authorities, which
will give the station a special interest to amateurs
who are collec ting ra re contac t ca rds. More partic­
ulars will be issued as time draws near to the
convention dale, May 12, 1968.

Slickers WARN your properly Is
PROTECTED by ALARM SYSTEM

,
112 • CQ • January, 1968

New Ameco license Guides contai n si mple , det ailed ,
easy-to-unders tand answers for FCC st udy Quest ions
plus a sam p le FCC-type exam , using multtple-cho tce
Que stions.

Advanced Class Guide # 16-01 50¢
ExIra Class Gu ide # 17-01 75¢

Available at lead ing ham dist ributors
OR

Ameco Division of Aerotron, Inc.
Raleigh. N.C. 21608

Wit h regards t o articles on the DDRR Antenna,
we are advised that Mr. Joseph Boyer, W6UYH
holds patents on the design. They are: Boyer US
Pat. 3,15 1,328. Boyer US Pat. 3.247,5 15, Boyer
K.E. 26, 196.

The DXped it ion [from page 72]

teur rad io from one's own country to a n­
other.

(2) Encouragement and demonstration of
a hi~h standard of operating techniques, im­
proving all modes of opera ting techniques
while preparing fo r possible e mergency par­
ticipation .

(3) Im provement in the outlook for re­
ta ining our a mateur radio frequencies
through the lT V , by in itia t ing amateur radio
licensing in areas where it was previously
lacking or nonexistent. by e ncouraging a ma­
leur radio in these a reas. and by actively
supporting utilization of the full amateur
radio spec trum .

(4) Improvement in t he a ttitude toward
a mateur radio in remote areas by bringin~

recognition to such obscure areas through
a mateur radio.

(5) Providing a means for improving one's

SSB Re sults Ifrolll page 19]

Mult i-Operator division would also be in
order.

No major changes fo r the 1968 contest
a re anticipated . However a littl e streamlining
to keep them along the lines of our World
Wide DX contest might be attem pted. With
perhaps only two exceptions, using prefixes
fo r th e multiplier a nd limiting the opera ting
time for single operato rs.

We are still o pen to suggestions and invite
yo ur ideas. T he next contest is sched uled
for April 6th and 7th.

That just about wraps it up for this year.
73 fo r now, F rank, WIWY

Co rrection

Please note: The date of the Lake Country
A.R.C. Banquet is February 10, 1968-not­
February 13 as previously stated.

DDRR Pa te nts

-AMECO-----
PASS NEW ADVANCED AND
EXTRA CLASS LICENSE EXAMS

WITH
NEW AMECO LICENSE GUIDES

Same as supplied to commercial burglar alarm
companies. 2" x 3W' yellow/ green vinyl ap­
pl ies instantly without water 10 windows in
mobile unit or operating shack. Prolecl your
valuable radio gear. Money back if not satis­
fied! 1/ 25¢ 3/50¢ (prepaid).

r --- - ------- ----,
I C.E.S.R. I
I 4 Parish Ct., Stony Brook, N. Y. 11790 I
I Enclosed ¢ for slickers. i
I I
I Neme I
I Address I
I
I City State l io if I
L -.J

~tii jO-/ / /i--<:lli jD-
- li educes Interf erence and For All Amate ur Trans-

Noise an All Makes Short mitters. Rated at 1000
Wan Receivers. Makes Watts AM 2000 SSB PiNel
World Wide Reception or link Direct Feed.
Stronger. Clearer on All light, Neat, Weather-
Bands! proof.
Complete as sho wn total length 102 ft . with 96 ft . of j 2 ohm
bal anced rwtnune. 1I1· l mpact mo lded resona nt t raps . You JUl t
tunl t o dui red band . Excellent for AI.L wortd -wlde short- wave
rece trere and amateur t ransmltten . For :\'O \ ' ICE Al"J) ALL
CLASS A :\IATE UnS l E ll ml natf'1 5 I E- para te antennas with
exeeuent perfor mance proven. Inconsp icuous lor Fuu y Neigh­
bor hoods ! EASY I :-; ~TALLATIO:-; ! Thousands or users ,
75 -40 -21l- 15- 10 meter band s. Complete $19.95
40· 20- 15 · 10 meter 5-1 ft . {beat for BWI" S). Comnlete 118.95
S E N D ONLY $3.00 ( r as h , rh.• lIlo ) anet pay postma n balanre
CO D p lus postall:e on ..rr l'!"a l or send full prtce for posl pald
de ttver j-. Fr u informati on.
MI OW AY ANTENNA. Dept. AC· IO • Kearney. Nebr. 68847



VANGUARD LABS
196--23 Ja ma ica Ave ., Dept. C, Hollis, N.Y. 11425

f or Compl~te Specilico tions Send f or
Our lIIustra,~d Catalog

Send your order dir~d to our fa ctory

,-
".

• , ,
" ,

VANGUARD
MODEL 50 1 S H I P P I NG COLLE CT
Mad' In U SA COMPLETE WIT H LENS

SUB-MIN IATURE SOLI D STATE

TV CAMERA
FOR CLOSED CIRCU IT OR AMATEU R TV

THE VANG UARD 501 is a completely aut om at ic
c losed ci rcuit telev ision camera capable of trans­
mitt ing sha rp, clea r, live pic t ures to one or more
TV sets of your choice v ia a low cost antenna
cable (RG·59U) u p t o a d ist ance of 1000 ft . w ithout
the need for accessories or m odifica t ions on the
TV sets . The range can be extended indefini te ly by
using line amplifiers at repeated in te rva ls or by
using rad io tran sm itters where regulations pe rm it.
There are hundreds of pract ical uses in business.
home, sc hool, etc. for an y purpose that requires
you or anyone c hosen to observe anyth ing taking
p lace anywhere t he camera is p laced . Designed for
con t in uous unattended ope ration , the all -transistor
ci rcu it ry o f the 501 consumes only 7 watts of
power.

own operating ability while accepting a chal­
lenge.

(6) Promotion of healthy, international
competition, through DX awards and con­
tests.

(7) Providing an excellent test for com­
mercial amateur radio equipment under
rUJ!:J:cd operating and climatic conditions,
useful 10 the design o f future equipment.

(8) Providing an excellent source for the
stud)' of propagation phenomena, by opera t­
ing continuously from areas normally devoid
o f signals on these frequ encies. and by pro­
viding voluminous logs and dat a useful in
futu re propagation predictions.

(9) Perfection of long-distance communi­
cation under difficult or maruinal conditions.

And I could go on adding to that lisl of
already- impress ive advantages. Yes. DXpedi­
tions are a most valuable segment of the
amate ur radio service. DXped itions are here
to stay. We should be th ank ful for that ,
recognize their va lue, and part icipate to the
fu llest extent possible. J ust how these many
advantages o f DXing and DXpeditions can
be put to use to actively preserve amate ur
radio th roughout the world, will be dis­
cussed in futu re chapters .

N EXT M ONTI!: On th e Trail Again .

SUB CARRIER DETECTOR '*"

WI RED UNIT $75.00
KIT, w ith p retuned coi ls, no a lignment necessarv 549.50

Covers extra $4.95 ea ch_ Curren t list of FM Broadcast
Sta tion s with SCA authorization $1.00

MUSIC ASSOCIAnD
65 Glenwood Road. Uppe r MontCla ir, New J ersey

phone 744·3387 area code 201

Add programs of cammer­
cial-hee music thru your
fM t uner. Detect ee, sel l­
powered, plugs to te muil iplex
out put o f fener or easily "'i re d
inlo d iscrimino. or a nd permits
recept ion 0 1 fa mous back­
ground music program s now
trc nsmifted a s hidden pro­
groms on the FM bec c d cc st
bond Irom cccst 10 ccest. Use
wilh ANY FM luner.

- Dept. B - Orlando. Flor ida 32806P. O. Box 8721

.

BOOJ! :JaIl p owerI
With our NEW, IMPROVED CPR·2 Spe e ch Compressorl
• TRIPLES SSB out put

PO.er 0' AM modulation I
• NEW ad justable eomp,"­

s lon eont rol l
• For ALL Iransee lven

t,ansmltters. and P.A .
s~lemsl

• For ALL mlcrophones l
• Internal battery
W ith Kina-Ie button connector s, or with P L0 68. l ' L 0 5 1 or 1I0MC2
ecnnec tor s ror J'uHh -to -t lllolk (elTl"l"t1vo Nov . 1. 196) S1 9 . 9~

FUllY WARRANTE D • ••• • MONEY 8A<:K GUARANTEE
Send for full d escription o f our produd fin e .

COMMUNICATION COMPONENTS CO.

Drake W-4 Review [fro m page 32J

We have so far related power readings
only to s.w.r., but other needs for such read­
ings may be that of determining the power­
output capabilities of a transmitter and its
effic iency, or the adjustment for optimum
performance. This is best done with loads
exhibiting less th an a 2 : I s.w.r , Such tests
should be cond ucted using a dummy load,
not o nly to eliminate on-the-air interference,
but also to avoid illegal operation when the
d.c. input to the p.a. exceeds 1000 watts.

The W-4 has a 3" meter mounted in a
clear-view plast ic case th at has a co ncave
face which minimizes light reflections. The
scale is finely calibra ted and easy to read.
There a re four positions at the selector
switch : two for reflected ranges of 200 and
2000 walls; two for forward ranges o f 200
and 2000 walls. The 2000-wall positions are
between the 200-wa tt o nes, so th at when you
switch from forward to reflected power while
high power is being used, you don't have to
go through the 200-watt positions, thus
avoid ing the possibility o f slapping the meter
pointer against the end of the scale.

[Continued on page // 5]

January, 1968 • CQ • 113 •



AMATEUR ELECTRONIC SUPPLY

*10 00' Free Trial Il o.. onl, Shippinr Charres, *30 Do, Guarantee * Full Credit Witlin 6 Month. on Hirher Priced
New Equipment *Po, IS li tlle IS $5.00 Down - take up to 3 Vear. to Po, the Balance * Order Direct from this Ad !

' 1M .. . . ItO.·
,," ,sa ... 1,..._n",.c S1t't tS , "" "'l
LA.s.:JOI'" - 5p. " ,•• - .. _ _ ln f\ .. .,

"'Dl.nlllOtlICS ~_, ItO.·
PC-l }w T•.....,. _ S'" sa S125 00
lII f c;UCY 1II.. ItO.·
...~ · IJ1 _c•.,.~"" S 5tf\ S Jt91

'If .... "0. '
S8 l.--OCP _ " ~_ Il "' .' Sl"' !10 I IJ4 1S
. ·n e- e." . 158). ocPI. , sa J a
sa'·VOK VO '" 1Jo,. Jt !lO . , n
S1ItCOU Il.. 1tO.-
PI!.•• P _ , 11 500 S un
SQUI" U __ U JlOUS tn f CiCi) 110.-
ss. 1~ 1l:0'a ' _ Sit< ' '"5 00 lA'tS 1lO
~ IS Il:S 5o!oo>uf " •• • 110 00 lsao
" ' T,*"""•._ _ I" f\ I" "
n..- , ...""•._ l otf\ 11\00
ell DC Soal, f.. n...- • ...... 1St t'S " 'II
.o.1-. T_ I ~ f\ • • ft
V._ a-.:_ s 00 le5 00
z.... 1-".. " .._ .. "" .• . •• •• • 70s 00 <SO 00
I n ... Lo.-...... f ••,.. .. .. ... Ie f\ 7 ...

5· ...M Il.c ItO.·
SfI -1I1! ...c 5wHl, I... 400. .... ' 1500 ' '' 5 00
T.. ... JlSC"'" ..., 110 . '
S8'T -l . ).40 ·1000 SSII Xc Sltt 500 Slft oo
sa.o. _) At s..', " 50 ",'US

PS-ISI).I20 Sup. ' S V,ki"llI " POLYTRO NleS
PS- I!i(). 12 Supply <9 RanIer I " PC-22m XCVI 5175
1"'R- ISO Rack IS RanIer II ' 39 PC-6 6m XC"" '"SR·SOO XC"" '" Valiant I '29 ft MEp·SOOAC Supply 15 Val,ant II '" VHF-1 26 Con », • 15P-SOOOC Supply 15 500 Trartsmitter 115 VHF-152 Con... . "HA.·6 Transverter .. K""~hf l er "des k 59S VHF-I SlA Conv. 39SR·]ol tAQ XCI/f '" Aud io A~hher 29
SR-46 6m XCI/f '" Pacemalr.er ' 29 'BE
H........ARLUND I"vader m 21S 58-)] Xc..... $I"
HQ- IOOC gee. $1 09 Cour ier li~ar ' 29 SS I-VOX IS
HQ- IOOA g ee. ' 25 6N2 VHF~ "

SBI· XC u libratOt 11
HQ- I IO ReceIver '" 6N2 VFO H 5B2-VOX "HC} I IOC gee . m 6N2 Conv.(14-18) H S"AN
HQ- I IOA Rec , ' 59 I"ob. XlI'Il:r (as-is) IS SW·I <4() XCI/f . 15
HQ- IIOA(lVHF '" l"'ob. VFO (as· is ) '0 SW-240 (late) '"HQ..I40X gee. " Sil'lal Sentry 14 117AC AC Supply 59
HC} 14SAC Rec . ,.. 400 Xc...... '<9
HQ-I60 Re<:e l...er ,,, KNIGHT 406 VFO ..
HC} 17OC Re<:. ,,, R-tOOA Re<:ei_ S 69 420 VFO 15
HQ-170AC gee. llS T- ISO Ttansmluer 59 117B AC Supply "HQ- I80 Re<:eiver ll'l T- ISOA Tr.ltlsrlllUer 69 1SO xcvr (late) ,..
SP·600JX (rack) 299 LAFAYETTE SW-117C AC $up . 15
s, 100 Speaker , HE-"'5B Xc...... . 15 512 DC Supp1r 15
HX·SOO Xmtr llS HE-6IA VFO IS 117X Basic AC Sup <49
HEATHKIT HA·90 VFO 29 22 VFO AdaptOt 11
MR-I Receiver ." 250 6m XCVt 'l'
HR-20 Re<:eiver "

LAK ESHORE Mark I Li"ur 39Sf'hasemastet II , l9
SBA-)llO-l 6m COM . IS P'hasemntet liB ' 15 UTICA
SBA-4()(). '" 2m ceev , IS 6SOA Xc..., /V FO $109
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410C Voltmeter .m
HW-29 (Su 'er) H tJ)6A Generator ,..
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GONSET
Comm I 6m S 89
Comm liB 6111 109
eo.m. III 6rn 109
Comm IV 2m 199
Conwn IV 61ft 149
1".2.6rnVFO )-4
6m linear II 75
6m Linear III 89
G-28 Trant.ce iyer 149
(i,.SO T,anSUI~ 189
9101. 6m XCVI' 199
9 111. AC sU()ply 19
'l ilA 6m Linear 175
(;.6) Receiver 89
G-16 r''''5ceiyer 125
G.76 DC supply 19
G-77 Transmitter 49
G-77A Transmi!ter 69
GSa· IOO Xmtr 169
GSB-I OI line.v 169
GSB·20I Linear 199

s ,

". ,
'"

I will par ba lance (if an, )
o 2,ears 0 3year .

•
I rear

SIJ ·] RKei~r ]95
51J." (i er . 3221) 89S
l }V.] Transmitter 175
I(W·I AM Xmtr 995
)(ll·1 Line. 175
1(~2 /.lIters rei. 775
) 128-5 PTO con5. 149
SI6F·} AC s\.Wly 11 5
516E·2 DC ~plr 95
!"P-I DC s.upp1r 119
CC·2 C.,yinl cast! 6S

COP1AIR E
FLf1.6 Tunet
FLJ1.6C T_

DRAKE
lAC (."Dr_or
28 Re<:ei~

oo
I enclo.. 1 ·

CO D

••••• Name _

•• Addre•• _

: Cil' _

"MEca
BIU S'tIR brid l e S II
S'* S S'fI'R ind.eaor 7
(Bo6 Con (l · 11 1 19
CN-SO Con (l 4-IB) 19
PY·50 Preamp 'I
(Sa Selector box 5
TX·86 T,an5mltter <fi

•••••••••
• Siale Zip .
• 0 Send Late.t Ham Catalog. •
•••••••••••••••••••

...
5100 Transmiuer S 89
SIS8-B AdaplOt 99

CENTRAL ELECT.
201. EltCi11tt S 89
QT- I Anti-trip 6
mV Transmin er ..75
tfl.2 Analyzer 59

CLEGG '
SOUIREs-5ANDERS

22'er 2m Xc..... Sf7S
99'er 6m Xc..., 75
Thor 6 (RF only) 99
417 AC sup .lmod. 75
.. 18 DC sup.lmod. 75
Zeus VHF Xmtr )75
Allb....der HF tUr'!er 75
ss.IR Recei ...ee ) 49

EICO
720 Tr...smitter S -fi
722 VFO )~
730 ModulatOl" ) 4
75) SS BXC..., 1)9
ELI''!AC Super r2
AF-68 Trartsmin er 559 HALLICRAFT ERS
PMR-7 Recei er "'9 »8E Recei er 5 H
PMR-8 gece! er 79 >5]" Rece! er -fi

CLEMENS SX- IOIA Recei ...er 199
SG-8] ~il · Ge" . 5 69 GLOB E/GALAXY WRL >1 07 Receiver S9
SG-8)" Sil . Gen. l -fi Hi-Barlder 62 S 79 SX· 1I5 Recei~r 125
CO LLINS 755 VFO 24 SX·1I7 Receiver t99
75A·2" Re<:eiver 52]9 Gal uy]OO Xc..., 139 >120 Receiver ]9
75A·4 (ser . 1729) )75 PSA·]OO A( sup. 49 SX·I«) Receiver 69
75A· 4 (ser. 17651 375 VX- I VOX 9 R-46 Speaker 9
75A·4 (ser. 2208) ]95 Galaxy V Mk II 289 R·4S Speaker 9
75A·4 (ser. 1190) 425 0(· )5 DC supply 75 HT-12A Xmtt 249
75A. '" (ser. 52971 475 RV· I Remote VFO 49 HT·] 2B Xmtr 299
Speaker (Al. A2.A) ) 9 VX·15 VOX 12 HT·)]B U "ear )75
75>1 Receiver 295 DAC-)5 01 ... . Cons. 69 HT-40 Tra"Smitter 49
755· 1 Walers rej. 125 UM- I Modulator 25 HT·4 r Li"ur 199
755· ]B gece !...er ....9 PSA-6]A AC sup 19 5R·160 Xc..., 175

•••••••••••••••••••
• To: AMATEUR ELECTRON IC SUPPLY •
• 4828 We.l Fond du Lac Avenue •
• Milwaukee. Wiscon.in S32 16 c-t •

: Ship me the following Reconditioned ElJI ipment: :

• P" 'AST •

• C HOICE •

• SECOND •
CHO IC E

• ti P" AN T I •

• THIRD •

•
CHOICE •
O F ANTI'
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PLEASE

Mod el B iden tico l to model A excep t
co n tCli n~ no tone sou rce o r ~peo ke r .

Mod el A tiS illustrtl ted . 54950

53950
AUTOMATIC TELEGRAPH KEVER CORPORATION

275 Madi son Avenue, New York 10 0 16

BTl LK-2000

LINEAR
AMPLIFIER
For SSB, (W, RTTY
Maximun legal input
Full looding SO-10M

Rugged Eimoc 3-1000Z
Dependable operation
Easy to load and tune
Noflattopping with ALe
Distinguished console

Instant transmit
High e fficie ncy ci rcu it
Designed for safety
Fast band sw itching
Real signal im p a ct

Price •••• $7 9 50 0
R EAD Y T O O P E R AT E I

Rentals
Available

USE YOUR ZIP CODE NUMBER

ON ALL CORRESPONDENCE

LEARN CODE
QUALIFY

FOR
EXTRA
CLASS

LICENSE

8TI AMATEUR DIV ISION

Hafslrom Technical Products
4616 Sanla Fe, San Diego, Ca. 92109

The size of the wattmeter case is 6" X
31,," " X 4" (h .w.d .) and the removable
sensing coupler is 2\4 .. X 3Y> " X 2Y>". Be­
sides the usual installation and operation
procedures, the manual includes instructions
for alignment or calibration, should this be
required at some later date.

The Drake W-4 R.F. Wattmeter is priced
at $49.50.- W2A EF

th e unit itself and the transmiller was found
adv isable, especially when an appreciable
len gth of coax is used between both pieces
o f equipment or when a grounded -antenna
system is involved. A separate ground lead
fo r each generally is best , with the ground
paths made independent of the coax shield
connection between the equipment. In­
adequate grounding may be evidenced by
hand-capacity effec ts when the tuning knobs
are grasped or released, or by a higher S. W .r.

at the transm itter output (shown by a
separate S.W. r. bridge) th an th at indicated by
the MN-4's meter.

A thing to keep in mind when th e network
is in use is th at the wattmeter indicates only
the power app lied to th e network , not that
going into the radiator. Also, a maximum
insertion loss o f 0.5 db ( 12% of power )
through the network was measured as per
the manufacturer's rating.

The effects o f harmonic attenuation on
TVI were not checked in practice, but the
measured attenuation of second harmonic
averaged 28 db for all bands, with higher­
order harmonics found somewhat further
down.

Although the unit is designed specifi cally
for use with coax-type transmission lines,
there may be more cases th at relate to the
need for matching to other type feed sys­
tems. For this reason we have gone into
extra detail s on operation with systems such
as the grounded antenna.

Dimensions for the MN-4 are 5Y>" X
10:y.," X 8 112 " (h .w.d. ), including con­
nectors.

The Drake MN-4 Antenna Matching Net­
work is priced at $90. The Model MN-2000,
for 2000 watts p.e.p. is $ 160. There arc
products of th e R. L. Drake Company, 540
Richard St., Miamisburg, Ohio 45342.

Drake MN·4 Review [from page 67J

- W2A EF

January, 1968 • CQ • 115



•

WCARS Net · [from page 48]

U.S. Department of Health, Education, and
Welfare, Amateur Radio Emergency Com­
munication System and the California State
Health Amateur Radio Emergency Service.

The Net is a non-profit corporation with
a set o f by-laws, officers, and Directors.
President George Lyle, K7ZAU, publishes
the monthly Sentinel newsletter among his
other duties. et Manager is Vice President
Wayne Nail, WB6CBW. Daily monitoring
operations arc under the overall guidance of

et Coordinators Bob Stone, WA6WHP,
and Ed G ribi WB6JZF. Actual operatio n
o utside the noon session is qui te flexible and
informal with a min imum of admi nistration,
red tape. o r "brownie points ." Members
travelling can recogn ize others by the d is­
tinctive red , white, and blue decal.

The success of the West Coast Amateur
Rad io Service indicates that the concept of
calling frequencies is exceptio nally valid and
useful so long as there is enough utilization
to keep it open . Is the success of WCARS a
fl ash in the pan o r will the concept expand
and spread? The needs obviou sl y fulfilled by
the present operation guarantee its continu­
ance. Travellers have spread the message
abo ut the effectiveness of thi s type of opera­
tion from Europe to Australia. Others are
attempting to establish a similar service o n
the East Coast. A sta rt has been made on
establishing a nightt ime 80 meter service and
other bands and modes have been suggested.
WCARS will undoubtedl y continue to grow
and provide more services. Why? First , it is
an ex tremely logical utili zat ion of amateur
capabili ties to fu lfi ll a growi ng need. Second.
a broad segment of the amateur populati on
likes to be where the ac tion is. Third, they
fi nd the combinatio n of action with the
"service" aspect of the amateur radio service
most sa tisfying. To put the most important
reason for its success in a nutshell-it
works! •

Pulse Tuning of Linear
Amplifiers [from page 28]

the actua l value will be from 45 to 49%.
The frequency of the keyer is no problem if
related to the power line frequency or de­
rived from a well calibrated generator.
Otherwise, an audio oscillator should be set
to the approximate frequency of the keyer
and connected to the horizontal scope input.
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A keyer tone is connected to the vertical
input and the audio oscillator adjusted for .a
stationary pattern . The keyer frequency IS

then the same as that of the audio oscillator
but care must be taken not to lock onto a
harmonic of the keyer frequency,

FCC Regs

Docs sending a string of dots constitute
pulse modulat ion of a transmitter, a mode of
operation not allowed on the amateur bands?
The question gets involved in semantics bu t
one point is clear: FCC rules fo rbid the
genera tion of key clicks which cause inter­
ference. The keyed pulses must have finite
rise and decay times, o r in other words,
shaped as any manually keyed c.w, signal is
by capacitor o r RC networks to prevent key
clicks. Since higher keyer frequencies be­
come generally more difficult to filter, the
lowest frequency that allows reasonably
steady meter readings to be obtained should
be used . •

Contest Calendar [from page 99J

Rules will be found in the current QST
and free contest forms arc avail able from
ARRL, Newington, Conn.

Editor's notes.
Conditions for the phone contest week­

end were fabulous and at thi s writing we are
anticipating eq ually good conditions for the
c.w, week-end. The whole list of records will
have to be rewritten I am sure.

All certifica tes (except the 1967 s.s.b.)
have been mailed. Let me know if you have
not received yours. A footnote on your 1967
log is not enough, since this is easily over­
looked. Make your request in the fo rm of a
letter, .

Many of the received logs, especially the
fo reign entries, have incomplete or unintel­
ligible addresses. Use BLOCK LETTERS.
And you fellows with APO addresses, give
us your address for next summer, not your
operating QT H. Better still your home ad­
dress.

We are not always at fault if you do not
rece ive your award. I sometimes marvel that
Bobbie ( M rs. Robertson to you) is able to
decipher some of your hieroglyphics.

We have a stack of returned certificates
marked "unknown" or "insufficient" address.
Maybe yours is one of them.

73 for now, Frank, WIWY
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Q & A [f rom page 104]

These effects often come and go (as you
have ohserved ), depending on changes in
the rectifying properties of the device (or
devices), such as may be due to vibration,
dryness, dampness, etc., which vary with the
weather.

The obvious cure is the elimination o f the
offending elements, but unfortunately, these
usually are quite difficult to find, unless by
chance they are located on your own
premises where you might check for loose
or corroded wire connections, for wires or
other metal bodies rubbing against other
surfaces, poor joints on a TV antenna, etc.

Although harmonics of 1100 kc are not
directl y related to 3700-3750 ke, it is quite
possible that they may appear due to mixing
with the reciever's oscillator harmonics, the
b.f.o, or its harmonics, etc. On the other
hand, overload or cross modulation from a
stro ng local BC signal might be a factor, in
which case a trap at the BC frequency should
be a help. See fig. 3.

Article Index
QUESTION: Do you publish an index of

articles in past issues of CQ?
ANSWER: An index for the past 10 years

is in preparation. Watch for announcement
in a later issue of CQ.

DX.60A/HQ-170A Push-to-Talk

QUESTION: How may the Heathkit
DX-60A be modified for push-to-talk opera­
tion? How should a Hammarlund HQ-170A
be connected to it?

A NSWER : On transmit this requires re­
moval of blocking bias, application of neces­
sary voltages and operation of the antenna-

transfer relay. It also necessitates operation
of the receiver's disabling facility. The setup
for doing so is as follows:

Remo ve lead from center pin of mic con­
nector. Change the connector to a two­
circuit type (Amphe nol 80-PC2F fem ale
chassis receptacle ) . Connect mic input lead ,
which was remo ved. to pin 1 on new con­
nector. At end of mic cable install a match­
ing two-circuit plug (Amphe nol 80-MC2M
male cable plug) with pin I connected to
hot side of mie output and pin 2 connected
to the mic push-to-talk contro l switch.

At a convenient place under the chassis
install a 6 v.d.c. 3-pole-double-throw relay
( Potter & Brumfield type KA14DY, Allied
Radio part no. 41 -B-51 69, or equivalent ).
Wire according to circuitry shown at fi g, 4.
First remove existing lead from terminal 6
on accessory socket at rear of DX-60A and
connect this lead to the normally-open relay
contact E. Do not remove the other existing
leads from the accessory socket.

A 110 v.a.c, antenna relay should be
plugged into accessory-socket terminals 3
and 5 as indicated by the dashed lines. The
HQ-170A disabling circuit (1, on the HQ­
170A) should be similarly plugged in ter­
minals 6 and 7. For receivers where one side
of the disabling circuit is grounded, a d.p.d .t.
relay may be used instead. eliminating con­
tacts C and D, and then connecting socket
termin al 7 (gro und) to relay arm I and
terminal 6 to contact B.

To o perate, insert an open-circuited plug
in the key jack, o r open c.w, key if one is
already plugged in. pl ace the function switch
at A.M . (leave it there during A. M . operating
sess ions) and proceed using p.t .t, contro l on
mic. •
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WA N T E o
Propagation [fro/ll page 94 ]

H AW AII

Openings Given 111 Hawaiian Standard Time t

EASY TO LEARN CODE

To: 10 20 15 40/80
Meters Meiers Meiers Meters

Eastern 07-08 (I ) 06-07 (I ) l2-IS ( 2) 18-19 (I)
USA 08 -12 ( 2) 07-12 (2 ) I S-17 (3) 19-21 (2 )

12-14 (3 ) 12-14 (3) 17-19 (4 ) 21-01 (3 )
14- IS ( 2) 14-16 (4 ) 19-22 ( 3) 0 1-03 (2)
IS- 16 (I ) 16-18 ( 2) 22-01 (2) 03-04 (I)

18-19 (I) 01 ·06 (l ) 19-2 1 ~I ) '
06-08 ( 2) 21-01 2) ·
08 -12 (I ) 01-03 ( I) -

Central 07-08 (I ) 06-07 ( I) 13-14 ( 3) 18- 19 (I)
USA 08 -10 ( 2) 07 -08 (2) 14-19 (4) 19-20 ( 2 )

10-13 (3 ) 08-14 (3) 19-21 (3) 20-03 ( 3 )
13-IS (4) 14-16 ( 4) 21-23 (2) 03-04 (2 )
IS-16 (2) 16-17 (3 ) 23-04 (I ) 04-06 (I)
16-17 (I) 17-18 ( 2) 04 -06 (2 ) 19-21 (I) -

18-20 (I ) 06-08 (3) 2 1-03 ( 2 ) ·
08-13 (2) 03-05 (l) .

W estern 06-08 (J) 06-07 (I ) 06-07 ( 2) 17·1 8 (I )
USA 08-09 ( 2) 07-08 ( 2) 07-10 (4) 18-19 ( 2 )

09-11 ( 3) 08-09 (3) 10- 14 (3) 19-02 (4 )
11-13 (4) 09-16 (4) 14-18 (4 ) 02 -04 ( 3 )
l3-I S (3 ) 16-18 (3) 18-21 (3 ) 04-06 (2)
IS-17 (2 ) 18-20 (2) 21-00 ( 2) 06-07 (I )
17-18 ( I ) 20-22 ( I) 00-06 (I) t9-20 0 ) ·

20-22 (2) ·
22-04 (3) ·
04 -0S ( 2) '
OS-01 (I ) '

t To use in other areas of the United States. add 5 hours
to the t imes appearing in the Chart in the Eastern Stan­
d ard Time Zone; 4 hours in the CST Zone ; 3 hours in the
MST Zone and 2 hours in the PST Zone. For example.
when it is 12 hours. or noon, in Honolul u, it is 17 hours,
or 5 P.M. E.S.T. in N .V.C.
t 'To co nver t to Local Stand ard Time in Al aska, subtract
8 ho urs from t he times a ppea ring in the Char t in the
Paci fic Standard Time Zone; 9 hours in the Yukon Zone;
10 ho ur s in the Alaskan Standard T ime Zone ; 11 hours
in the Bering Zone . To use GM T in other areas of the
Un ited States, subtract 5 hours in the EST Zone ; 6 hours
in the CST Zone; 7 hours in the MST Zone a nd 8 hours in
the PST Zone .

73, Ed ., W 2G T .

USA·CA rfrom page 102]
the following. G M3 BCL. DL9PF, G2 MI.
SM0AJ U and 9HIAG.

Mention must be made of the Amate ur
Rad io Achievement Club for the fi ne Awards
they a re sponsoring and they hope to have a
compilat ion of all U.S. Awards available by
the time this is in pri nt so may I suggest
that you send an s.a.s.e, fo r the data to the
A mateur Radio Achievement Club. Box
7326 Euclid Station. St . Petersburg, Florida
33734.

I must also mention the fi ne work and
fine awards also being sponsored by the Na­
tional Awards H unters Club. and I would
like to suggest you write fo r any and all
data to Jerry Medlin, WB 2F EQ, NA HC
T rustee. 47 Hicks St., Brooklyn, N. Y.
I 120 1.

No. Santa did not bri ng me that new
linea r. but I still ean be heard (now and
then ) . Hope you will all make a New Year's
Resolution to write and let me know- H ow
was your month?

I FREE I
Folder

SALES ENGINEERS

EARN $20,000 PER YEAR

THE VIBROPLEX CO., INC.
a33 Broadway N ew Yor k . N. Y. 10003

~nding becomes i un inst ead of
work wi t h t he SE~lI-AUTO­

MATle Vibroplex. It a c t u ally
does a ll t he a rm -tiring ner ve
wrecking work for YOIl . A d­
j usta ble t o an)' desired
speed , Standa rd models ha ve
polished C hrom iu m top parts
and gra}' base. Del .uxe mod.
ere a lso incl ud e C hro m ium
Base a n d red finger a nd

rhruu b pieces. Five mod els t o Ch009t: from. priced 'it $19. 9 5
t o t h e 241-:: Gold P lat ed Base "Presen tation" a t $39.95.

O~de, toda y 0' yo.., deak " (W d fr'"

•
5071 -C NO_BROADWAY, CHICAGO, ILL. 60640
4700-C Crenshaw Blvd., Los Angeles, CaIiI. 90043

I& II ell7 an d ple...nt to learn or tnereale
eneeu t he modern way- with an Inltruetoll rtph
Code Teach er. xxeeuem for the beemner or
adfanct'd student . A q;ulck. pun lca ' and de ­
ptndabl e method. Afl llahle tlun from hul n·
ner ' l alphahet to U'pl cal md laln on all sun­
let t•. gpeed ran n 5 to 40 W P:\l. Alwan ru dJ' .
no QR11. hea u hlflnr someone lend to reu.

ENJOY EASY, RESTFUL KEYING

Wi,h V I B R 0 P LEX

If you are over 21, have a working knowledge of TV
and are financially responsible, we need you as a
sales engineer to demonstrate our Model 501 in
your area. To receive your application and addi­
tional details, send us a resume of yourself and in­
clude a self-addressed, stamped envelope.

Using our list of applications as a guide you will be
able to show how any establishment can use several
cameras and how each one can save thousands of
dollars through the resulting increase in efficiency
and security.

Based on commiss ion from sales a nd ins ta ll a t ion of
just 3 Vanguard TV cameras per week!

FULL OR PART TIME

VANGUARD LABS
196·23 Jama ica Ave., Dept. C, Holl is , N. Y. 11423

Closed circuit TV is recognized as a definite neces­
sity for many businesses to combat rising costs.
Thousa nds of fa ctories, office buildings, banks and
schools will welcome your demonstration.

ENDORSED BY THOUSANDSI
r he Inl t ructOlraph Code Teacher lIteraliJ
takn the place of an ooeretc r- tm truetc r an d __
enabln anyone to teem and meu ee ecce with - '-:-
out fur ther a..lltanee. Thounnd. of eueee.. •
ful operatora have "acquired the co<le" with the Inltr ud oll raph Sn -

: tern . Write tW II,}' for full part lt ulara and conveni ent renta l plana.



Mesbahee, P.O. Box
111 6, M.U., M acon,
Ga. 31207

ETJRD-Via VEIASJ
ETJ REL-e/o W5LEF,

3107 Morningside
D rive , N.E.•
Albuquerque, N .M.
S7110
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OX [from page 90]

JX5. Jan Mayen: JX2XF on 14065 c.w, at
2100 GMT.

LAII. Rare prefix: Bob, WOGTA/LAO is
very active from Norway.

ST2. Sudan: Sid, ST2SA. may be heard on
1401 9-022 or 14034. QSL ad dress is Sid
Ahmed Ibrahi m. P.O. Box 244. Port Sudan ,
Sudan. IRCs arc now acceptable.
TR8. Gabon: Jacques. T R8A I, has been
active on 20 meter C.W., 14022, 053, and
066 at various times ranging from 0700­
1400-1 700 GMT.

VAil, Zone 23: UAOKYA on 14012 at 1425
GM T.

V9, Rare prefix: UV9PP on 28715 kc.
VEil. Rare prefix: VE0MC on weathership
Quadra. 141 50 kc at 0235-0435 GMT.
VKIl. MaeQuarie Island: VK OCR continues
active on 14170-198 s.s.b, QSL to VK7ZKJ,
23 Cottesloe St., Lindwood, Lindisfarnc,
T asmania 70 15, Australia.
\'1'2, Grenada: VP2GBC opera tes daily on
15 meters from 2100-2300 GMT.

VI'2. i\!ontserratl: VI' 2M E is partial to the
neighborhood of 28567 s.s.b.
VQ9, Aldabrn: VQ9JW on 14203 s.s.b. at
0342 GM T .

VIU. Ocean Island: Bob, VR IL, operates
frequentl y on 20 meter s.s.b. from 0900­
1100 GMT.
YK I, Syria: Rasheed. YK IAA, is reported
to he active again .
ZD9. Gough Island: ZD9BH is active most
afte rnoons on 14 me c.w. and s.s.b.
ZK I. Cook Islands: ZK ICL is reported
G RV with low power.
3V8. Tunisia: 3V8BZ is on 28585 s.s.b.
daily at 1600 GM T . looking especiall y for
Nevada and Wyoming for WAS.
4S7. Ceylou: 4S7NE on 14025 at 0 150 GMT,
4S7J P on 14015 at 0200 GMT. and 4S7DA
on 14018 at 0210 GMT.
5113. Tanzania: Bill. 5H3KJ , is QRV all
bands 80-10 meters.
9K2. Kuwait: 9K2AM is occasionally heard
on 14215 s.s.b, around 1500 GM T .

Q 5L Info rmatio n
CE~Ar:.-For QSOS

after Oct. 1. 1967
send ca rds to
WA 51'UG

C R6FW- To W SG IU
(new address) -413
M aple Ave ., Dalha rt,
T x 79022

EP2 DM- J avad

FG7-To WSGlU (sec
new address above)

FG7XY-Via W SGI
FM7WI-e/ o WMOI U
FI'SDJ-To WU2FXIl
FI'SDK-Via K7GIIZ.

3212-R-SI.,
Vancouver,
Washi ngton 98663

G 5AJG/ M- c/o
K6I CS, 10425 San
Jose AYe., South
G ale , Calif. 902S0

GM 5AJG/M-To
K61CS

GW3AJG/M-Via
K61CS

IIL9AA-e/ o W4UWC
KH6BZF!KM6-via
KH6DZF

KS6C N-via W3LMA,
109 Pinehurst Rd,
York, Pa.

~IINJ-To K3KMO
M ISS-Via IISSK
OK IAK0-Stateside

cards to K9BNF
OK3UL-e! 0 VEIASJ
KS6CN-To W3LMA
K411F/KV4-Via

K4DSN
~INBGA-e/o

VE IASJ
MI'4TBG-To VEIASJ
I'J2CQ-Via WB4EHX,

4800 Riverwood

Drive, Sarasota , Fla.
335H I

PX Ixv-c-Stateside
card , 10 WA911JM

TG5WJ- via K2DDlT
TG~AA-e/o W4YWX
TU2CA-To YASM E
VQ9TC- N. America

QSLs to W4HUE
VR2CC- To VE6AKV,

76 12 23rd. SI.S.E.,
Calgary, Alberta

VS9AJM-Via K6EDB,
7633 West HiU Lane,
San Jose, Calif.
95129

VU2AJ-New address
- B.S. D utt. Overseas
Co-nmunlcations
Se. ice, NIC
Building, Parliament
St., New Delhi I,
India

VU2GW- To K 3M NW
XE~ICS-e!o K61CS
ZS9G- T o K4Y~1J

4X4VL-Via V EIASJ
5RSAS-e/ 0 W6ZI'X
7Q7G B- Via W5 UBW.

1518 Lin coln,
Alamogordo, N. Mex.
8S31O

9L1 KG- To YASME
%1 811-Via 9VINT
9Y4VT-e/o W 3DJZ

73, J ohn, K411F

,
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Grumbles [frolll page 401

The one stom ping ground for the minimal
conversationalist was 2 meters, where you
could al ways sca re up a fri ghtened N ovice
a nd fi ll him full of hot a ir about how great
you arc wi thout his calli ng your bluff. Of
course, ev en that's going now.

Fact is. th at ma ny hams a re sim ply too I
bashful o r uninformed to ge t a good non­
technical conversa t ion going. If two o f these
guys hook up on the ai r it becomes a Mexi­
can sta ndoff with exchanges of finals, final­
fi nals, fi lial -fi nal-fi nals ad lIa/l.fe/l1ll a fte r the
exchange of technical da ta while each oper­
a tor t ries desperately to fi gure out a way
to un load the creep on the o ther e nd with­
out hurt ing th e o ther guy's feelin gs o r mak­
ing hi msel f look foolish.

The trick, of course, is to cleverly sneak
a few little subtle remarks into the conver­
sat ion to lei the o ther fell ow know thai you
arc also programmed for non-technical corn­
munication. If he wants to, he can pick up
the ball and run with it. If he ignores it,
then nobody's the wiser and you can go
righ t into the fi lial-fi nal-fi na l A lphonse and
G aston bit.

" Yeah Sam, I've got to run over to La fay­
ett e and pick up a new 10K pot."

"Careful Fred, if the fuzz hears you or­
dering 10 kilos of pot you might get busted."

That one will turn on a ny operator under
the age 30.

For older ("Nothing G eneration") o pe r­
a tors, you might try:

"There's a 60 cycle ripple on yo ur car­
rier, OM."

" Yeah, we're getting Shep F ields up here
next week 10 put a little rhythm into the
thing."

For c.w. devotees I suggest closing your
initial tran smission to the other sta tion with
a crisp "Shave a nd a haircut-2 bits" tempo.

A little imagin ation and you'll find a way.
You'd better-I'm coming close to perfect­
ing my litt le black box. Guess that necessity
is the mol her o f retaliation. •W orks on

110 VAC

W86RAY
K7ZZY
WAlFER
WA7£MH
WA8UPI
W8Noa
WA8VCV
W9RH
WA9TSI
WA90JR-

I KISCN
Wl8GC
WlUlF
W8l8E[
WA3CKl
W4 1KG
W4MNH
WWHZ
WA6WEK
W86TWA

THESE OM'S
HAVE RECENTLY
SWITCHED TO A

4 4 4 MIC

. .. notice their improvement
in intelligibility

and added punch?
Shure Brothers, Inc.,

222 Hartrey Avenue, Evanston, III,

RADIO OFFICER
TRAINEES

A limited number of openings are ava ilable to
men will ing to train for the interest ing and well ­
paid career of Marine Radio Officer aboard U. S.
Flag m erchant vessels. An F.C.C. 1st or 2nd Class
Commercial Rad iotelegraph license is required.
These openings will be particularly appealing to
younger men who have completed their military
obl igations. Wr ite to The Radio Officers' Union,
Room 1315, 225 West 34th Street, New York,
N.Y. 1000 1.

ElECTRI C

ON-THE-AIR
SIGN

W ITH CAll

PERSONALIZED ENGRAVING

NOISE BLANKER
Rel'llo"'" hi O" intensi ty IUl li e"
1I0ite and other pulle Intrrfer.nu
before It ent ers )'our freelyer .

• Conner-t s between ronnr( t'l and rece jser . For :;0 -93 ohm toll .
• A ll m ild I i ale d" .hcn T('I l urt l ""ll' ld E lTt"t' t Tranli j ton fOf

minim um r run - modula t lon ..nd mad mum rf li abIUt)" .
Send for lechnlul br ochure

WE STCOM EN GIN EER ING CO., Box 1504. San Diego, Cal. 92112

WA2ZHA
Melo l'e. Lope. SOt _ $1 .50 Melon.. Tie Clip - $2.25

ARNOLD'S ENGRAVING
*

PLEASE include your

ZIP code number on

all correspondence,
*

2041 Linden St. l ldgewood . N.Y. 11227
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SYSTEMS
SINCE1921

with a MATERIAL DIFFERENCE!
Use. Is one of the most dependable

testimon ia ls of endorsement. ~ Telrex
products are [n use in 139 Lands

"Beamed·Power"ANTENNAS "BALUNS",
I. V. KITS and ROTATOR SYSTEMS!

Enjoy, World renown TELREX performance,
value and durability! Send for PL68 t ech. data
a nd pricing catalog , describing professionally
eng ineered communication a ntenna systems,
rotator-selsyn·indicator-systems, " Baluns" , LV.
Kits, Towers, "Mono-Pole", "Big-Berthas", ac­
cessor ies, et c., etc.

CommunicatiOtt
Engineering

rex Laboratories

ASBURY PARK. NEW JERSEY 07712, U.S.A.

3 LIN E A. DDRESS 51 AMP • • • • ••.
SIGN ATURE STAMP .• . • • • • • • .•

• QUALI TY MATERIALS . FAST DEPENDABLE
SER VIC E • REASONABL E RATU

JACKSON RUBBER STAMP Dept. c-z
_ " .. , .. "00 C... Io , ~ , . o. •o~ U J, '~" M K ~ IN ' ' 'U , ILL . " 01)1

•

~..­•

..

•
1000 Crysta l Drive a Fort Myers. Fla. 33901

Plants in For t M yers and Los Angeles

•

..•-,.'
......

WITH ./ ".:.>_.... "- ... ....._-

CONTROLLED QUALITY 'CRY STA LS
.' , ~",; • • ' -- - ~'-.-' ~ ~~ :;r.

.. • \: •• '"'l • ",-", 'iC ,; .'11'

. ... Tried an d True ,
.~ }'

Complete ,~ahge
~ ..r.",.", y -:'":~ -.....f

.• Guarantef!!! ~e " .;' ::::;.:t
. ... '"' 'll.Jt.~ y.;o: :. '" _ ...'1' ....

a Ready"·for. vou -at ...r..... i.:: ~,~.: .. :.;:""-"' ,7....... '"'-" _, .
:r.. _ -~_ ~ -..r , t~~, ,,, ~ ,.

~...__ ('"'-!y ou r aealer. '.::.r.~~;-"f.i.~ ~....:
~ ~ . ..::.,..: ~ ~ etl~~,~ '..!'t)&~

c -
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WHAT'S A CLASSIFIED Ham ShopAD IN CQ WORTH?
Adyertlsln g Rates: Non-commercial ads lO¢ per word I

NOTHING!
eluding abbreviations and addres.s~s . Commerc ial and 0
gentze tlcn ads, 35¢ per word . Mln l~Um Charge $1:00. N
ad wilt be printed unless accompanied by full remtttanc
Closing Date: The l Oth day of the second month precedin
date of publi cation . . . .

Unless, of course, you
Because the adverti sers and equipment contained I

happen to Ham Sh op have not been invest igated, the publishers
CQ cannot vouch for the merchandise listed therein.

have something sell
Direct All Correspondence & Copy to: Co. Ham Shop, 1

to • • • or Vandene"ter Ave., Port Washington, Lt . N.Y. 11050.

buy ... or swap ... Then you can
WAHTED-QST's- l ast four Issues needed to complete prl

only the value • • collecti on . 1916-FEB., MAY, JUNE, JULY. Any reasonable pmeasure In sans- paid. K2EEK, CQ - Magazine, 14 vanderventer Ave., Port W

faction, time saved, etc. Of course, Ingt cn, L1 ., New York 11050.
GOVERNMENT SURPLUS pictu re catalog, 25¢. Meshna, Nah.

a typical classified ad in the other
Mass. 01908.
QSL' s by RUTGERS VARI·TYPI NG SERVICE, Thomas st., Milfe

major ham magazine costs between
N.J. 08848. Free samples.
POLICE fire-aIrcraft-amateur calls on your broadcast ral
Tu ne the band with TUNAVERTER. Free catalog. Salch Comp

$2.50 and $3.00, so maybe that's a Dept. CC,_Woodsboro, Texas 78393..:..
QSLs-BROWNI E·W3CII 3111 LehIgh-Allentown, Pa. 181

way to measure. Samples 10¢ wi th catalog 25¢.
WANTED: Tubes, transistors, semiconductors, t est eqUipm;
meters. Bernie W2M NP, Box 257, Cana l Stat ion, N.Y.,

Now-What does a classified ad in 10013.
YOUR CARD in ~litter lng raised 3-0 on blaz ing ba ckgrou

CQ cost? becomes a beautiful col lector 's item. Samples 25¢ (retunda
3·0 QSl ce., Monson, 4, Mass. 01057.
RTTY gear for sale. list Issued month ly. 88 or 44 Mhy torol

NOT A RED CENT
uncased, five for $1.50 postpaid . Ell iott Buchanan and

I I , soclates. Inc. 1067 Mandana Blvd., Oakland, Calif . 94
• • •

EARN YOU R OEGREE in electronics en gineer ing. Highly effec

That's right, you read us loud and
home study courses in electronics engineering technology
electroni cs engineeri ng mathematics. Free Literature . Co
Inst itute of Electronics Engineering, P.O. Box 36185, Hous

clear. CQ subscribers can run Texas 77036 (Establ ished 1945).
EXTRA SPECI AL OFFER: Ga laxy V Transceiver, De lux acces

classified ads any and every month console, Ga laxy remote V.F.O., AC power supply, Sound off m
$450.00 or best offer Mrs. Glenn Imler, (W9U). Gary, Indi

absolutely free of charge. All you
HUNDRED QSl's, $1.25, postpaid, samples, dime. Holland,
Box 649, Duluth , Minn. 55803.
FAMOUS GIDRGIAN HASH TRAP for 6 meters guaranteed $

have to do is send us your mailing prepaid. ABCO. Box 111, Wa rren, R.I. 02885.
RUBBER ADDRESS STAMP including cal l letters. Three or

label as proof that you're a sub- lines $1.50. Si gnature stamp $3.50. Free catalog. lacks
P.O. Box 443·F, Franklin Park, ill Inois 6013l.

scr iber , with your ad neatly typed HIGH Vo lta~ e DC Sup,.. ·y Mfg . Kil OVolt, 5K·750ma, 2K·20
lK-250ma, Individual and common volt age contro ls met

or printed. There's a limit to three
w/manual like new, write for detail s . .. 2.5KW line Transfor
f our isol ated wind ings 115V·21amps. 50160cy any combinat
of 115-230V possible 12xllxl2 . . . $49.95 .. . Ohio AC Mota

lines in any single month to make oz . Torque w/ capa cltor cont inuous duty 230V·60cy $9.95 •
Tape Record ing (metered) and playback ampl ifiers each 81/2x

space for everybody to get in that 61/2 combination $24.95 . . . Receiver R·267/ARR·27, 29 t
465-510Mc w/ scnematlc New $34.95 . . . IFF AN / APX1 lx, Rx
tubes new $19.95 . . . Elect ronic, Mechanical Dev ices . . . Cat

needs to. 10¢. Fert ik's, 5249 "0" Phlla ., Pa, 19120.
NAVY LM-13 Crystal Frequency Indicator and AC Power s~p

SO-What's a subscription to CQ
Ra ch mounted . Spare crystal and tubes. nrtgtna! Ca libra
Book. Ex cellent conditi on . Price $65. Capt. C. G. Barany, 1
Woodcliff Ave. , Catonsvill e, Maryland 21228.

worth? Well, maybe twelve months OAH ·OITTER• .•• New integrated ci rcui t automati c xeyer . f
self completing. Bu ilt-In AC supply and keying monitor. Isol

of great reading, maybe twelve
re lay out£ ut. Completely assembl ed readJ: f or operat ion. P
$34.95. ee l our dlst rlbutcr or order trect . f ree Brach
M & MElee r onlcs, 6835 Sunnybrook, N.E., Atla nta, Geo

months of free classified ads, 30328.
FOR SALE: 40 foot EZ-Way Tower, f old over, crankup. P

maybe both. That's up to you. In 6-1506 meter transverter, Eldico lOO·F SSB exci ter, Panas
solid-state mult iplex stereo tuner-amp lifier-model RE·787.

any case, at $5.00 a year, CQ is a
11 element relrex 6 meter beam, New-r ron tcs Coveya 6 m
antenna. New York Area only. Will Not ShIp. Make offer
individua l items or ent ire group. Ca l l Dick Cowan, 516-883-6

steal. Do we have your sub yet? If days, 516·265-6347 nights, or write care of CQ magazine.
RECEIVERS, general coverage, like new: HQI80C, spkr s

not, why not? HR060 spkr, 8 call s $289. HC-I 0SSB Adapter $98; SP600
$375. Atltrcntcs-Hcward Ca., Box 19, Baston. Mass. 02
(617·742-0048).
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QST 73 wanted for cash. Need all Issues, all years-all
rs. Please state condi tion, pr ice in first letter, All replies
ponded to. Jon Balch, W3AES, 145 Third Avenue, Newtown,
rare. Pa . 19073.
j TUBES needed. Surplus, in t op condition. Need about one
en. Quot e price. l eonard ZeU, K7CNo, 800 Southwest Morrl ·
" Portland , Oregon 97205. Phone 503-227-8471.
.L1 NG OUT! 2 Swan 350's excellent. Hy·Gain Trl Bander, E·Z
, 60 ft. Ga lvanized with ground post (you move) Colli ns
.1, 3-1000 Z l inear (2000PEP) Johnson SWR, Shure Mike,
I other goodies. Send stamped Addressed envelope f or list.
luce, W2PTQ, RF.o . Cutchogue, N.Y. 11939 or call 516­

1·5041.
NTE D: Manual f or Model UHF·62 Globe Star. Mrs . T. A.
er, 2 Garden Road, Scarsdale, N.Y. 10583.
" ON Hamventtcn April 27, 1968- Wampler Arena Center,
'ten. Ohi o, sponsored by Dayton Amateur Rad io Associati on.
crrnat tve sessions, exhibits, hidden transm itter hunt and
ies pro$:ram for the XYL Wa tch the Ham ads for ln torma­
n or write Dayton Hamvent ion, Box 44, Dayton, Ohio 45401.
NTED: Coils f or HRO 60 W2E EJ, 821 Rutgers Rd, Franklin
Jare, N.Y.
12, 22, 32 OWNER (" A" Series also): Convert your r ig t o
ee bands with SSB & CW coverage. Complete assembly
nual $3.95 (refundabl e) or send 10C stamp f or illust rated
enure. oRC, 215·28 Spencer Avenue, Queens Village, N.Y.
127.
NTED: Mil ita ry , Comm ercial , SURPLUS . . , Airborne, Ground,
n smttt ers. Receivers, Testsets , Accessories, Specially Coll ins.

pay Cash and Freight. RITCO. Box 156·1, Anna ndale, Vir.
ia PH 703·560-5480 Collect,
~ ITARY Techni ca l manuals , electroni c equipment etc. 48
re ' catalog 25C, Quaker Electron ics, Hunlock Creek, Pa.
121.

l : Brand new Star-Line xmtr. acvr. 50M Converter. Never
d. Cost over $1,000. First $800 takes. Yager, 80x 176,
spect Heights . Ill inois 60070.
l: EICO 730 transmitter $50.00; 720 modulator $40.00;
be HG-303 transmi tter $40.00 ' Gl obe V-10 VFO $35.00;
ucrat ters receiver R·45/ Arr·7 $75.00; Johnson " Challenger "
.00, l afayette HE-45 (b) with VFO $55.00; HE·45 (a) $45.00.
lI oscope Philco, S8200 3" $50.00. William Cov ert , 9 l ong­
w Avenu e, White Plains, New York 10601.
60 with HG-I0 VFO $80. Perf ect condx. Expertly assembled,
h manuals & Cable s. Will Shiop. Richa rd C. Vail , 2514
~ Dr., Richmond, Ind. 47374.
lVI_HER AM/ FM / CW station. Hea th Shawnee xcvr. GE FM ri g
52,525 MC. 4-e l beam, rntc. All good condo Package $200,

Gerig, 23523 Paulding Rd. RRI Monroeville, Ind. 46773 .
.T. Radio society desires to recover old aSl 's and corre­
ndence f rom I MX and lXM. Please . send to WIMX, MIT
io Soc, Box 558, 3 Ames St , Cambridge, Mass. 02139.

NTED: lafayette 2.1kc Mech. filter. Part # 99FOI 23, S.
ell, 2943 No. 73 Ave., Elmwood Park, 111 . 60635.

3-399, 75S1-300 31285-275, 51S1 -1175. KwM2-700, 58610­
58200-175, HO.i0.47, HO-13·59. lK2000(BTI) Save, F. Baker,
546, McComb, Oh io 45858.

DE Clegg 22Er with clegg mike, never mobile f or swan 250
A/C supply. F. Harmon, 314 No. Birch, Owa sso, Okla .

55.
-348 Rcvr with AC supp ly $40. Iverson, 2640 So. 133 Rd .,
ttle, Wa. 98168.

FER Edison Standard Ph onograph (1 910) wit h cyl inders f or
MC tunavert er . Wr ite Christ ian Zangerl , 1 Nachbauer­

esse 2B VBG, Dornblrn , Aust r ia .
W Model 5100 ' s, 135W. Am, 150W, CW, 150W, RTTY Fa ctory
dified f or SSB(250W) $95. Heathki t SBI 0 f or Above $45. PI S
SSlO $7.50. All together f or $140. J. Popkin, 134 Wheatley

. Brookvi ll e, Glen Head, N.Y. 11545.
R SALE. Heath HG-I0 VFO, $25, you ship. Want ed Galaxy 111
AC/ speaker. Flor ida only. G. J. Cotellis , 1903·32nd St. W.
dent on, Fla. 33505.

NERAl Radio Modulation monitor type 1931A, like new; make
er. Carl Drumeller, 5824 NW 58th St , Oklahoma City, Okl a.
22 .

aSL's, SWl's, CB 10C N & S Pr intery, Box 11184, Phoen ix,
Arizona 85017.

WANTED: Reperf f or model 15 printer, I am Handicapped from
cancer , can not pay over $25.00 f or working un it. Must be
complet e ready to Instal l. Stewart Sheldon, 105 N. Broadway,
Trotwood, Ohio 45426.
aSL. Second to none. Your pe rsona l combinati on f rom largest
selection, gl os sy reds, blacks. calypso. pin ecraft, vellum, and
crystaltcn. All ink colors. Many card styles. Fast servic e.
Samples 25C. Includes your ca l l in beauti f ul 4112 inch letters.
Ray K7HlR, Box 1176, Twin Fall s, Idaho 8330 1.
DISCOUNT Prices-Time payments. New equipment in factory
sealed car tons. Swan SW·500 $430, SW-350 $365, SB·34 $360,
Drake R·4B $375, T·4X $349.50, l ·4 $599, Send f or discount
price quote on any t ype amateur gear. Payments as low as
$10 monthly. No finance charge if paid within 45 days. New
Ham-M rotat or $99.95. Ga laxy linea r $391.50, complet e selec­
t ion of Nat ional, Drake Swan, Galaxy, SSE, Hy-aatn, Mosley,
Tri ex, New-rrontcs, at di scount pr ices. Recondit ioned specials,
HW·12 $75, HW-32A $89, NCX·3 $179, Ranger I I $129, 32V-2
$129, Globe King 400 $79, Globe King 500C $199, EDWARDS
ElECTRONICS, 1320·19th St. , Lubbock, Tell.3s 806·762·8759.
WANTED: NYC Electronic -Dist ri butor needs Conscient ious man ­
t o handle counter sales, semt-technfcat correspondence and
advertising, and stock merchandising. Elect ronic and/or Ham
background necessary. Send resume and requirements t o box
BKE, c/o CQ Magaz ine, Port washington, New York 11050.
WANTED: Full time sales representat ive needed to sel l a quality
line of nat ionall y known two-way radio equipment In the North
Central and Mid-Western areas of t he country. salarr ' com­
mission, plus expenses; liberal company benefi ts. Idea oppor­
tu nity f or Ham or CS'e r wi t h a knack f or sel ling. Must be
willing to travel. REPLY: Mr. Wa rr en Whittl e, P.O. Box 536,
Baltimore, Md. 21203.
WRL's used gear has tr ial -trade back-guarant eed t erms. SS34­
$284.95: 650 & VFO--$89.95; HQ170AC- $239.95; HQll0A­
$159.95: 753-$119.95; SB300-$249.95: SRI50-$269.95;
SX llQ--$99.95; SR46-$99.95, G76-$99.95; 75S1-$299.00;
62S1-$589.OO; Thor 6 VFO $169.95. Request free "b lue-bock"
hundreds more . WRl , Box 919, Council Blu ffs, Iowa 51501.
DO IT YOURSElF Bui ld 40 foot crank-up t ower under for ty
dollars. $2.00 for plans and specs. D and 0 Towers, 1007 Jan
l ee, Burkburnett. Texa s 76354.

MINT Ga laxy II MK II , deluxe acces. console, AC35 . Used less
than 20 hours. Shipped in ori g fact ory car tons . $450 . M.
Schwartz, 4608 N. Central Park Ave., Chicago, II i . 60625.
T' BIRD JR. rr t-band with AR·ZZ Rotor, Head Skis(6'6" ), Boots
etcI will t rade f or Gun, Ca mera or what have you? S. A. S. E.
WA5 lKY- RT. :: 1, Box 114-F , l ong Beach, Miss. 39560.
FOR SALE: HR050 Ti with ABCO H Coi ls & NBFM Adapte r. li ke
new. $125. 1. G. Soukup, RFO # 3 Bob Hill Road, Ridgefie ld,
Conn. 06877.
FOR SALE: Several unused 4CX250BS-$10 ea. 4CX250R 's/
7580W-$10 ea. 41EB 's $300 ea . Samkof sky. 20 1 Eastern Park·
way, Brooklyn, N.Y. 11238.
FOR SALE : Gonset GSB201, $200. G. St il lwel l , 8114 Irondale
Ave, Canoga PK, Ca. 91306.
aST, ca, 73 and Pr inted Circuit Board. Bill Hayward, 3408
Mont erey St , Joseph, Mo. 64507.
WANTED: Model 15 typing unit, also CV·89/URR-8. Sell or trade:
model 14 10, $45; T·23/ ARC·5, $15; BC-733, $6. W. Bauer ,
119 N. Birchwood Ave, l ousivi l le, 6, Ky .
TRADE: Complete link to-band t .m.base stati on f or Model 15
RTTY in OK c cndx. SASE f or details. Prefer within 200 mi. S.
RUdin, 807 S. Victor Ave, Champaign, 111. 61820.
HEATH HA·I 0 KW linear, l ike new, used very little, new tubes,
Make reasonabl e offe r. A. Em erald, 8~56 Swallow Ave, Founta in
va lley, Cal . 92708.
SWAP OR Sell ; NC1 830 very clean with Prod/ det Man/HB spkr.
Want Vidico n TV camera prefer xts t cr type. AI, 594 Alderson
st, EI Cajoh, Cal. 92021.
HW 12 wi th HP23 Power Supply Clean. M. Morrisey, 752 High
St , Harrodsburg, Ky. 40330.
WANTED. Cq Mag month Nov. 1962, t o complete back to 1955.
$.75 PP. W. R. Mont gom ery, P.O. Box 27, Gatun Canal Zone.
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fOA SALE. 10·12 lab scope wi th probes, $50. TO Keyer w!
Key, $80. HDp·21 mi ke, $1 5. 10·22 elect ronic swi tCh, $2

WA NTED: Heath HW·30, Cheap, Write , Bern ie Welsh, CMR B
4488. APO N.Y. 09051. I
EICO 720, perfect, $60. 75A2, $175, Art 13, unmodified, nle
$25. H. S. AHgyer, R.F.O.I Box 149, Gnadenhutten, Ohio 446
FOR SALE: Hatllcrat ters Sx·88 .receiver in top condo $295. 0
Cost $675. Motorola SOB 2 mtr FM base station w/xtals
146.94. $95. P. Ba llinger, 1331 Concord Ave, N.E. Masslll
Ohio 44646.
ANTIQUE Rad ios early ac vintage free, no more storage t
here. SAS E for detail s. Wanted, Nat ional 1·10 receiver. J.
Hill , 26107 Ba sswood, Pa los Verdes Penn insula, Ca l. 90274.
WANTED: Inst. manua l f or Viking I and 122 VFO. Will pho
copy and return. Names McWain, 3309 Thomas, Midland, 1
19101.

Jim 517 E. Emerson, Monterey Pk, Ca l.
SWAP QST 's Hve '36 thru '40 ese '45 thru '47 mi nus 2 m
Need '29 thru '31 es '63 thru '65. Also have a few old books
Radio. K. Perry Mercurio, Kingfield Ma ine 04947.
SElli NG Tr44 Rotor 3 £I , 3m. Yagi . 75,40,15 meter mob
antennas. Compreamp Rev. G. Ga rgi ulo, 160 Elm St, No Hav
Conn. 06473.
SEll Heath Warrior HA·10 linear $140. Woliensak T·15oo t
recorder $65. Manua ls. Excellent. Ship F.O.B. Need drak e, Sv
or Galaxy 5·band xcvr AC/DC. C. Cordioli , 982 BonnevJile W
Sunnyvale, Ca . 94087.
FOR SALE or Trade, KWM2, SB100 with power supply a
speaker. Want Collins S line, C. Johnson 501 W. Sears
Denison, I x, 75020. '
W:ANTEO: non working or Damaged HW·32. M. ludkiewicl, 1
Richmond Rd., Ludlow, Mass.
SWAP: ca Mar 45 or Mar 46 for May 45, Au g 45, Nov 45,
Jan 46. Rob. Amos, 4301 Usange St , Bel tsville, Md. 20705.
SELL Drake TR·3 wi th RV·3 vto and AC·3. J.D. Keyer HO
scope, TH·3 beam. All esc. condx. $550. May trade down
good Drake rx. D. Bell , 2437 Ru lla Ct, Dayton, Oh io 45439.
fOR SALE: Galaxy V, A.C.35 Power Supply ex condo Both $3
Prefer loca l sa le . H. Wood s, 2346 Clover lane Northfield
60093. ' ,

HElP! Need t ech manual or circui t dia gram for T464/ AlT
Will buy or copy and return. Also want SB300 Rcvr. J. Beist
3728 Wilk ie Wa y, Ft. Worth, Tex. 76133.
FDA SALE: Unused 4CXIOOOA, Chimney and Socket $100: GI
V·IO vre $30; Gl ove HG303 $35; Heath GR·54 Rcvr $75; Lat
ette Precon HE·73 $35. J. Ross, 1244 Crim Rd., Somervi
N. J. 08876.
THAULINE Mod. 43 Wattmeter; Few Calib . Meters for Sa
& line Sect ions. $15. C. Spitz, 1420 S. Radolph s t , Arlingt
Va. 22204.
SElL: lM Meter $40. ARC·1 xcvr $15. Surplus 2000 McR
$15,. Radar Scope 60 cycle $1 5. M. Rummel, 117 S. Dill
Mumce, In . 47306.
aC·779A unmodi fied, speaker , .home-brev power supply, m
ual-~60 . Bud IF·601A low pass fi lter-$I2.50. Both F
C. Rhines, Box 1052, Elko, Nevada 89,,01.
WANTED: ARRl Book Hinks & Kinks Voll 1. Gladly pay g
price. Please write, Sam, Box 308. Wrightwood, Cal. 92397.
CANADIANS: Want t op qual itl general coverage receiver
model 80 signal' generator. . Fransen, 227 Cottonwood A
Sherwood Park. Alberta, Canada.
SEll: HRO w/loo-l000Kc Ca l ibrator, nine coils 50Ke t o 54
pertect $325 or will t rade for SSB Transcvr or UR388 R
S. lipsky, 15 Chemung PI, Jeri cho, New Yor k 11753.
AllY Mod 19 excel condo 14 10, Perf, pr inter, table, PS
complete $150 C And C. Parts ava il also. A. Finley 8
King's arm Or. Alexandri a. Va. 22308. '
CANADIANS: Selli ng Hall icrafter SX-l 00 General Coverage
Recyr $150. Wanted·Sine. and/ or SQuare Wave Generator p
sweep generator. O. Wismer, 260 Freder ick St, Ki t che
Ont., Can.
NEW IP69/ALA2 VHF Panadapter ; New Zeii s Compact Cam
35mm, f2.8 Tessar ; Petri f2 .8 -~ frame pocket camera st ro
20C S Walkie Talk ies, Want Norelco 150 Carrycorder, S833·n
not work. C. Benson, 732 S. 14th St , Richmond, Ind. 47374
SElL or Trade HQ180A, HT32, B & W linear Want Zeuss
tnterceptor-c-tlst f or SASE-J. B. Forman, General Elect
570 l exington Ave, New York 10022.
SELL Solid sta te power supply, cable, t erminal box. page
QST Jan 1965 $26. S & W 1 KW 72 Ohm low pass fi lter
2 new Triplett mumeters $3 ea . G. Countryman, 75 E. Bay
Charleston, se, 29401.
COLLINS 30li wi th 572B's in final $350, 312B·5 $250. Ha
Rotor and Contro l $60. Viking 6N2 VfO $15. vibroplex 0
inal deluxe $15. SB·3oo wi th CW Filter and 58·600 $225.
immaculate, FOB phoenix. A. Schade 7026 N. 11th
Phoenix, Ariz. 85020. '

WANTED: FR-67/U Frequency meter or simi lar. State pr ice &
Condit ion in firs t letter. f or Sale : Model 14 Te letype Typing
repert cratcr, $40. Cooper, 834 Palmer Ave, Maywood N.J .
07607. •

NC·240D. rece iver with speaker. Very good Condx. $50. Ptck-up
only. DICk Nebek, 31 Whitehall Blvd., Garden City, N.Y.
11530.

SHACK Cleanup Ultimatum by XYl or else. Sase for list of many
years collect ion of barga in priced Good ies. BC454 new un­
modified $1 5. Megeff, 5015 Weeks l ane, Flushing New York
11365. '

PROFESSIONAL l oves t o bui ld but can' t afford t o buy. Will
build f or you at 10% of cost. 90 day guarantee. Richard
Eckhou se, 87 lincoln, Amhers t, N.Y. 14226.

COLLINS 75A4·3KC Filter SN4151 VE Condx $400. W. Kumpost,
2246 Story Ave., Bronx, New York 10473.

HEATHKIT Apache TXI Ex Condx. l ow hours. $150 or best cash
offer. Heathkit VFI VFO $1 5. Homebrew 1600 V. D. C. Pwr.
supply 200 mao $20. plus shipping. Pl impton, Box 334C, Rd .
4, Newton, N.J. 01860.

FOR SAlE : Pierson KE93 Receiver with Manua l. AC/DC power
supplies. Excellent $150. QST Magazines, 1956 thru 1965. Mil ke
offe r and pay shipping. C. Supp le, 3529 Corondado Ct., Ft.
Worth. Texas 76116.

WANTED: Back issues of ca. Vol. I - Jan thru Dec. 1945 Vol.
2 Jan thru May 1946. Don Scher. 11 Webster St, Irvington, New
Jersey 07111.

WANTED: rpe ·26 Ncn-typlng repert oratcr cover assembly
(102504) Chad Chute(86865), Gear(78509), Pinion(78510) and
Table(4TXRT34). D. Digby, 3134 la l lmadge Rd, Kent, Ohio
44240.

HALlICAAFTERS S·120 aeeeiver. with Manual, original car ton'
very good condit ion, $45. R. E. Beat ie, 1904 E. 114 Ave:
Tampa, Fla. 33612.

WUCVU will be there. ARRl Nat ional convention at Des Moines,
Iowa , June 20·22 1969, A rea l waf to enjoy ham rad io. Cha s.
W. Boegel, 1500 Center Pt. Rd., r-' , Cedar Rapids, Iowa 52402.
NOVICE Stat ion. Heath HR·10 RCvM, Dx·40 Xmtr, and Relay. All
perfect. $1 00. Gus lucas, 414 Durango St, EI Paso, Texas 79901.

•

TRY 420 rnc: 2 Brand new BC·645 $8. each, both for $15, APR·13
$7.50 S. F. WADE, 15 Thicket St, S. Weymouth, Mass. 02190.
HI FI f ans; Paco SA·40 Stereo Ampli fier , $59; Garrard RC88
Turntable, Wal. Base, Shure M7D CTG, $30; All exc Condo R.
Beat ie, 1904 114 Ave, Tampa, Fla. 33612.

FOR SALE: Factory wired hunter bandi t 2000 A. l inear in ex­
cellent condx. which has worked over 300 Countries . $300.
H. Krenek, 211 Hillwood Dr., No. little Rock, Ark. 72177.
HEATH HQ-13 Ham Scan-Professionally wired. First $50 takes
i t . Original colis on hand for all adverti sed i f treqs. C. V.
Detter , 133 f orrest Park Rd, Bart lesvi l le, Ok. 74003.

FOR SAlE : Johnson T·R switch, Cat. $250-39 $15. OX·l00,
Vacuum tube keyer and relay swi tching to externa l SSB
adapter. Manual included. $80. Express collect, B. Southwell,
200 S. 7th st, Dixon, Cali f . 95620.

FOR SALE. Dual primary 1745·1745, 3490·3490 secondary at
1745 Va. Thordarson' Plate transformer $30. trade for 4·400' s
or transist ors, etc. P. Rich. Box 1208, Cody, Wyo. 92414.

COLLINS S line for Sale: 30S 1 $775: 32S3 wi th 516f 2 PS $595;
7553B $495; 312B4 Control $li5; Hal licrafter HA-l keyer $45.
All Mint Condx. Rev. Paul Bittner, 814 4th St., So. Virg inia,
Minn. 55792.

GE 30 Watt FM Mobil e Transceiver, T-P owered, on 146.94 MC
$75. aST's 1946·1958 25C ea . New James C·1470 power unit
$25. W. Da vis, 4434 Josie Ave, lakewood, Calif. 9071 3.

TWO'er Gud Condo $35 witn Free Xtar. Want 14AVQ. Con sider
Trade. John, 1243 Sycamore St, Tur lock, Ca. 95380.

NEEDED: Wireless valves, wi th brass or ceramic ba ses and
others made before year 1920, especially need DeForest
spherical " Audion" tr iode with candelabra type base. R. W.
Schnedcrf, 610 Monroe Ave, River Forest , III. 60305.

WANTED: CO, Volume I, thru G ANd lst ear of 73's mag. Will
trade QST have hundreds of duplicates. E. O. Guimares .r., 17
West End Ave, Middleborough, Mol.

FOR SALE : Drake R-4A Rcvr ex-like-new condo A st eal at $300.
K. Neighgcrs, 121 John son St, Garner, N.C. 27529.

FOR SALE: li ke new B & W 61 00 $289.50 Good HW·12 $79.50.
You pay shiPping. R. F. Dukes, 834 Butler St. , Bol ivar, Tenn.
38008.

FOR SALE: like new B & W 61 00 $289.50 Good HW·12 $79.50.
You pay shipping. R. F. Dukes, 834 Bu tle r St., Bol ivar, Tenn.
38008.
FOR SALE: Globe Champion xmtr mode l 300 A w/ manual. $85.
Will deli ver wi thin 100 mi rad ius, otherwise F.O.B. L. DeWitt,
504 Pa ge st. Avon, Ma. 02322.
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WANTED: Heathkit revr Mr-} or HR·20 write ; J. Brown, Box 697,
Gravelbourg, Sask. Canada.
TELETYPE·Cover for model 28 ASR(LPBC) Exc , with base, glass,
copy holder. transformer, complete $27. J. Thomsen, 8280 S.
Tennessee, Clarendon Hills, III. 60514.

SElL: xclnt swm-a, 312·5, 516F-2, Waters tuning. $950 firm .
Will ship collect . Going RnY. L. W. Cunningham, 64 stun,
Kincheloe A.F.B. Mich. 49788.

PROfESSIONAL-Type 140 watt stereo amp 4 sale; 8 1625s. 2
70w outputs, 2 1500vct xtrmrs, fail lites, etc. Best over $110.
f OB Appleton. Wis. ENA, 204 W. Wing, Arl. Hts., III. 60005.
SWAP: New 4CXI0ooA socket or 4CX5000A socket fo r new tube .
Blair, 8063 W. Glen se., Norfolk, Va . 23605.

WANTED To Buy: z-meter FM Transceiver. Prefer Motorola 2
ch~nnel unit. R. Zuccarello, 3104 Harr ison, Glenvi tw. III . 60025.
GONSET GC-105 meter communicator $140. BC·639-A Receiver
100 to 155 MC.AM $45. Heath 6 mtr converter SBA-3oo New $14.
L. Amundson. 465 N. 18 Ave. E. Grand forks, Minn. 56721.
lETTINE 6N2 VHF Transmitter with VFO, xtal s, & Filter. Excel­
lent $90. 6N2 beam $10. 1. Marino, 341h: Park Ave, Caldwell ,
New Jersey 07006.

fOR SALE: Heathkit 'rwo-er with Lawrence receiver mod ifica­
tion , 6 volt Ma llory pack Included aU fo r $45. E. Marriner, 528
Colima St, LaJolla , Cal .

fOR SALE: NCX·3 150; NC-300 $120i Nick Berg. 1115 Ogg West,
Madison, Wis. 53706.

NEW Halllcrafter PS·150-12 power pack in unopened carton
$50. Gene Hubbell, 6633 E. Palo Verde la, Scottsdale, Ariz.
B5251.

DAGE Vidicon camera, 17" Miratel monitor, turret wi th 3 lens
capacity, 1 lens inc. $300 or swap for SB34 or other xcvr. Roy
Cone, 1007 Sher idan Rd, Chicago, II . 60626.

ANTIQUE Ed ison Disc Phonograph plus 21 Diamond disc. re­
generation records Prod. at Edison labs, Orange, N.J . Have
other records In the 1930's. B. Bason, 31 Whitt ier Ave, Somer­
set, N.J . 08873 .

HW1 2 A, DC power, mike & Spkr all Heath and l ike new. $150
for all. E. Stoughton, 520 Locust St, DuBois, Pa. 15801.

WANTED: June, Ju ly and Dec. 62 73, Also March and Dec.
63 73 Magazine plus Jan and March 61. State pr ice and condi­
tion. B. Heitman. 412 E. 80 st, Kansa s, Mo. 64131.

HEATH OX-60 $50, VF-l $15, both excellent condx with man­
uals. Hall icrafters S200R rcvr with manual $20. You pay ship­
ping. Chas Skilaut, P.O. Box 79, Olmitz, Kans. 67564.

fOR SALE: Gonset Triband converter (l0-20·75M). Excellent
Condx. $15.; ' Heathki t FM Tuner. VTVM, $14 ea . 5 Inch scope,
$20. J. LA Manna, 3581 Wa satch Ave, l os Angeles, Cal. 90066.
RME-50 Rcvr. .55·30MC with NBFM adapter and manual , less
spkr. $39. Sell knight Star Roamer, mint condo New Kit costs
$45. Sell $35. Will ma il COO Any usa. J. A. Jamine, US Navy
Elect ronics & Supply offi ce, Great Lakes, III. 60088.

WANTED: Collins. PM-2, GG-2, 516f-2, 312B-4. 312B-5 other
"S" Line accessories. Heinle in, 107 Wyoming, Boulder City ,
Nevada 89005.

WANTED ' Plate xfrmr for P & H LA400C. Orig. was #A840B.
117c peL abt 1200..()-1200 c.t. @ 350 rna. Size 4" by' 5", abt
5" hi. B. 'Lindbloom, 512 Grandview, Chillicothe, Mo. 64601.
WANTED: Dial plate & Knob for B & W 850 Coil. Sell 1% Pre­
cision resistors, 15/$1. P. Greenway. 234 Elden Or, N.E. Atlanta,
Ga. 30305.
WANTED: Tech manual or schematic for Kahn Research Lab
Model RSSB·59-1A or GB Type ANRR-48 (XW.l) receivers. B.
Mahrenholz, 307 Old f ort St. Tulahoma, Tenn. 31388.
WANTED: Knight T·175 linear Amp. or Sonat BR-~1. For 10
mtrs. Please state everything in letter. J. Izaretll. 512 Fox
st, Joliet, III . 60432.

WILL except best offer on a Clegg Venus-Apollo llnear-Bcoster­
Power Supply/Speaker. H. L. Snyder, 2185 Sampson St, Pitts­
burg, Penn. 15235.

SBE34 for Sale, New, complete wi th cables & manual, In orig•
inal cart on. $295. S. Cohen, 4524 Michigan Ave, 1 Miami Beach.
Fla. 33140. '
DRAKE R4 $3OO-NCX5 Ten Meter Xtal s(3) $10. Roberts loss
stereo tape recorder $175. All mint condx. J. Heffler, 2200
Morris, Bronx, N.Y. 10453.

SEll: NC-173 Receiver, Good, $65. or best offer, Knight . T·150A
transmitter ex. $75. or best offer. R. Neal, 2802 IrwlOg Rd.
Huntsville, Ala, 35801.

KITS ASSEMBLE·by electronic Engr., li censed since 1928, now
Extra Class. Meet mfr. specs or no charge-. Low rates. E.
Knowles, 2510 Tune PI , Lancaster, Cal.

fOR SALE: Complete set CQ to March 1967. Mint condition
$125. Col Marcy, 461 -3rd Ave., Sea Park, [au Gallie. Fla. 32935.
WANTED: 32S-3 with power supply and Gonset 2 meter VFO
must be mint. Prefer seller within 100 miles. Contact Snyder,
1839 Port Clinton Rd, Fremont, Oh io 43420.
WANTED: APX 6. Matt i Niemela OH 1 VC, t tnnankatu 53 E. 170,
Turku, Finland.

15A-4 wideband filter per Jan. 1964 CQ page 50. 6.8 kc-6
db/ 23 kc·60 db bandpass. Exactly like picture . $12 prepa id ..
W4FUI, 260 Oak Hill Rd, Rt. 2, Candler , No. Car. 28715.

FOR SALE: APR·l receiver. 40 to 1000 me. APR·SA receiver.
1000 to 3000 me. Make offer. V. Ba rker, West Drive-No. Haven,
Sag Harbor, N.Y. 11963.

SELL: IRE·IEEE Proceedings·'42 thru '67. RCA review '46 thru
'67. Make offero-you pay shipping. Horace Martina, 312
Wildewood, Terr. Oklahoma City, Okla. 73105.

VHF/UHF Amateurs wanted in Southern Cal ifornia area to be
act ive In VHF contests. AM /CW/ SSB, all contacts appreciated ,
schedules accepted. D. Etheredge, 12040 Redbank St, Sun
Valley, Cal . 91352.

DRAKE 28 $170, Warrion Ampli fier 1000 W. Pep $150, Heath
OFl, Q moltipller $7. WRl VFO 755, $15. All fob Spark, Nid ,
5750 Yukon Or, Sparks, Nev. 89431,

WANTED: 2.1 kc or 1.5 kc mechanical filter f or use in a 75A4
receiver. P. Uehling, 512 N. 4th Ave. , Onalaska , Wis. 54650.
fOR SALE: Heath Chippewa xt-t linear with KS·l power supply.
A. Martinka, 3723 Magnolia Ave. Chi cago, II I. 60613.

WANTED: AM setti ng up a ham stat ion and would like to pur­
chase ham gear in any condition as long as pri ce Is reason­
able. T. Dornback 19W167 21st PI., Lombard, II I.•
fOR SALE: Wheatstone oiled 15/32" perf. tape for Boehme Key-
ing Head. any quantity. P. l. l emon, 3154 Stony PI. Road,
Santa Rosa, Cal. 95401.
SELL brand new Hall icrafters VFO model HA·5. Make me a
reasonable offe r. E. Colliau, 711 Fair Oa ks Ave, South Pasa-
dena, Ca lif.
GALAXY V, AC pwr supl, xtal carib, spkr console, fb condo
$420, shipped prepaid. D. Crowell , 314 E. Main, Ada , Oklahoma
74820.
$1 br ings const ruction data for the new & unique barb wire
ant. a lowcost easy to assemble appl ication of lhe fat-ant .
enterpr ises. P.O. Box 444, Montebello, Cal . 90640.
WARR IOR linear $140. Woll ensak recorder $65. Lot $200. Man-
uals, excellent . Shipping FOB will trade-in good 5·band trans-
celver with ac, dc. Cofd ioll, 982 Bonneville Way, Sunnyvale,
Cal. 94087.
TUBES: 4X150 A's Brand New. RCA Sealed Moisture Proof Con-
ta iners. $9.25 ea. Pre-pa id USA. B. Glassmeyer, 8 Vawter PI ,
Hill sboro, III. 62049.
CANAD IANS: Want top quality general coverage receiver, also
model 80 or similar Sig-Gen. Bob fransen, Box 197, Sherwood
Park, Alberta, Canada.
BARGAINS: Excel lent-hard ly used-SB-400 $2BO. SB-33, OC
Inverter ,"d mike. $190. Volkswagon 6 volt HP-13 mobile
supply $50, Heath HR-10 RX·$65. BC-348 and manual $40 much
more- stamp for list. J. Shank, 21 Terace La , El izabethtown,
Pa.
FREQUENCY Standard, 10Kc, l00Kc and 1000Kc Model IB·A.
$22.50. Scope Calibrator, $12.50, Electronic Switch, $24.
J. Boer, 449 Hili st. Boonton, N.J. 07005.
HEATHKIT Apa che Xmitter & Mohawk Rcvr. $100 ea ch or both
$185. Both Excellent condo Richard Harker, 2747 N.E. Port -
land. Oregon 97212.
fOR SALE. Sacri fic e: Ei co 720,730·Plate Mod. 90 Watts C.W. 65
watts A.M. Plus Knight VFP and Lafayette HA 350 Almost new.
All rela~s . Complete stat ion. Must se e to appreciate. $265.
takes a I ~ou pay shipping. Mike Mardit, 10 Maple St, Brook-
Iyn. New ork.
FREE Xtars with twc'er, gud $39 also clean ox-roo $69. or
consider trades. Will del iver within 200 mi les of S.F., J.
palamc, 2223A 19th Ave , San francisco, Cal i. 94116.
WANTED: ARRL Handbook for 1952 and 1962 must be good
condx. Ralph Dorough P.O. Box 61, Terrell, Texas 75160.
WANTED old radio magazines such as Modern Hectrtcs, Hec-
trical Experimenter, Pacifi c Rad io News, RADIO, Radio News
before 1935. Handbooks, call books etc. Erv Ra smussen, 164
Lowell, Redwood City, Cal. 94062.
F.M. l 00W 2 meter base stati on $85; QST 's 1946-1958 25¢
ea ch; G.E. 30 Watt fM Mobile T-Powered on 146.94 mc $75.
W. 1. Davis, 4434 Josie Ave, Lakewood, Cal.
WANTEQ: Unused pair of 4-400A Tubes. C. Fouse, P.O. Box 2,
Washington, W. Va. 26181.
THUNDERBOLT, Late model , mint condx with power swamper .
$295. Will ship prepaid. Don Woodruff, 15 Castlewood nr., San
Rafael, Cal. 94901.
DRAKE R-4 for sale, $290 or darkroom equip. plus cash. Pete
lammers, 1957 Thornapple Ave, Akron, Ohio 44301.
SALE best cash offer or swap, Antique Patterson PR·I0 Circa
1930's to-BC Bands receiver & uncased speaker. Early All -
band comm. ham rcvr. Works. Cndx not bad. Vic Beale, 9924
Hambelton, Olvonla, Mich. 48150.
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THIRD OVERTONE, PR TYPE Z-9A
Third Overtone. PR Type 1·9A,
24.000 to 24.666. 25.000 to 27,­
000 Kc. ± 3 Kc.• 28,000 to 29.·
700 Kc. ± 5 Kc.... .. $3.95 Net
6 MeIers, Fifth Overto ne, PR Ty pe
1-9A, 50 to 54 Me., ± 15 Kc.
$4 .95 Net.

......""1 1
For more than 30 yea rs PR CRYSTALS
have been famous for their outstanding
performance .. . high activity, low drift, ~:jI
hairline accuracy. A PR Crystal is still _ . •..
Ihe linesl radio freq uency conlrol Ihal
money can buy.

FUNDAMENTAL, PR TYPE z-sc
Frequency Ranges in Kcs. : 1,750
to 2.000 (160M); 3.500 lu 4,000
(80M); 7,000 to 7,425 (40M);
8,000 to 8,222 (2M); 8.334 10
9,000 (6M) ± 500 Cycles. $2.95
Net.
(Al l 1·9C Crystals calibrated with
a load capaci ty of 32 mmfd.)

r---- READER SERVICE----.,
I I
I NAME CAll I
I (Plea se Print ) I
I ADDRESS I
I I
I CITY I
I II STATE ZIP CODE I
I Reader Service numbers below corres- I
I pond 10 those at the left of the adver- I
I riser's names in the Advertiser's Index. I
II Please send me more information on your I
I

ads in the Jan. '68 CQ keyed as follows: I
1 2 3 4 5 6 7 8 9 10 11 12 I

I 13 14 15 16 17 18 19 20 21 2Z 23 24
I 25 26 27 28 29 30 31 32 33 34 35 36 I
I 37 38 39 40 41 42 43 44 45 46 47 48 I
I

49 50 51 52 53 54 55 56 57 58 59 60 I
61 62 63 64 65 66 67 68 69 70 71 72

I 73 74 75 76 77 78 79 Total Inqu iries D I
I I
I Void after Jan., 1968 I
I CQ MAGAZINE, Dept. RS I
I 14 Vanderventer Ave. I
I Port Washington, L. I., N. Y. 11050 I
~-- J
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Ra y Grenier , K9KHW
Mir. Mai l Order Sa le s

TRADES ??
GET OUR

DEAL TO DAY!

Use Handy
Coupon
Be low

SAVE $5
Purchase any new Swan transceive r or
linear at the regul arprice with no trade-in
and you may take a S50.00 Credi t towa rd
the purchase of any other merchandise .

T erry Sterman , W9DIA
Propr ietor

.-----------------.
I To: AMATEUR ELECTRONIC SUPPLY I
I 4828 West Fond du Lac Avenue I
I Milwaukee. Wisconsin 53216 e-n I

JI amintOle' led in the foliowing newequipment: :

I I
I Ihave lhe follow ing 10 lrade: (wnal' , your dea l?) I

I I
I I
I Sh ip me the fo llowing New Equipment. I

I I
I I
I Ienc lose S I will pay balance (if any) I

I 0 CO D 0 1year 0 2year, 0 3year, I
I I
I Name I
I I
I Address I

I . I
I CI~ I
I Slate Zip I
I I
1 ----- 1

~SWAN

AMATEUR
ELECTRONIC

SUPPLY

Another reason for doing business with A ES

When trading with Amateur Electron ic
Supp ly, you may us e our STAY-ON- THE­
AIR P LAN - which enables you to keep
your trade-in unc iI your new equipment
arrives .. .Lose no operating time!

STAY ON THE AIR PLAN

~SWAN

SWAN 350 80- 10m Transceiver (14 .98) 5420.00
SWAN 500 80- 10m - Deluxe (17.69) 495.00
SWAN 2S0 6m Transceiver (11.55) 32S.00
Hark II 80- 10m Linear - with tubes ( 14.08) 395.00
Power Supply for Hark II Linear (8.30) 235.00
117XC AC Supply w/spkr. in cabi net. . . . . . . . 95.00
14-117 12v DC Supply w/Cable 130.00
405X MARS Oscillator· less crystals . . . . . . . 45 .00
406B Small Phone Band VFO 7S.00
410 Full-Coverage VFO . . .. . . . . .. . . . . .. . . . 95.00
21 0 6 Heter VFO 120.00
VX-I Plug- in VOX. . . . . . . . . . . . . . . . . . . . .. . . 3S .00
SSB-2 Selectable Sideband kit for 3S0 . . . . . . . 18.00
22 Dual VFO Adaptor . . . . .. . . . . .. . . . . . .. . . 2S .00
100kc Calibrator kit for 3S0 . . . . . . . . . . . . . . . . 19.50
SOOkc Calibrator kit for 2S0 . . . . . . . . . . . . .. . . 19 .50
RC· 2 Mobile Remote Control kit . 25 .00
45 Swantenna - manual . . . 65 .00
S5 Swantenna - Remote control . . .. . . . . . . . . 95 .00
Custom Contour Bumper Mount. .. . . . . . . . . .. . 24 .9S
Kw ik·On Anten na Connector . . . . . . . . . . . . . . . . 3 .25

NOT E: Above are listed the "Standard - Everyday "
Swan Products - Below are listed some Special ....- ....
Purpos e ite ms:

14X 12v DC Hodule/cable 5 6S .00
14XP As above . but Posi tive Ground . . 70 .00
117X Bas ic 1170 AC Supply ONLy . . . . . . . . . 65.00
230X Basic 230v AC Supply ONLy . . . . . . . . . 75.00
117 or 230vac Line Cord (s peci fy) . . .. .. 5.00
S' Cable wI plug (Supply to Transce iver) 3 .00
Cabinet w/Speaker & AC Line Cord . . . . . . 30.00
230XC 230v AC Supp ly . speaker & cab inet . . 105.00
14-230 12v DC Supply w/230v Basic 140.00

4828 West Fond du Lac Avenue
Mi Iwaukee. Wiscons in 53216

Phone (414) 442-4200
MILWAUKEE STORE HOURS: Mon & Fri - 9 am to 9 pm;
Tue s. Wed, Thurs - 9 am to 5:30 pm: Sat - '1 am \ 0 3 pm
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GOTHAM'S AMAZING ANTENNA BREAKTHRUII
How did Gothom drastically cut antenna prices? Mass purchases, mass

production, product specialization, and 15 years of antenna manufacturing
experience. The result: The kind of antennas you want, at the right price!

4 EL 10 $IS
7 EL 10 32 '
4 EL 6 . . ,.... 15
S EL 6 . . .. 2S '

12EL2 25 ·
' 20 ' boom

ALL-BAND VERTICALS

BEAMST he, fiN morni ng I put u p my 3 ele­
men t Gotha m heam (20 fl) I worked ]

Y04CT, ON5LW, S I'9- I
A DQ, and 4UI IT U .
T HAT ANTE NA -_ I
WO RKS! WN4DYN Co m­
pare the performance, val­
ue, and price of the follow­
ing beams and you will see
that this olfer is unprece­
den ted in radio h istory!
Each beam is brand new; full size ( 36' of tubing
for each 20 meter element, fo r instance); ab­
solutely complete including a boom and all hard­
ware ; uses a single 52 or 72 ohm coaxial feed­
line ; the SW R is I: I; easily handles 5 KW ; Y. "
and I" alumnium alloy tubing is employed for
maximum strength a nd low wind loading; all
beams are adjustable to any frequency in the
band.

2 EL20 $16
3 EL20 22 '
4 EL 20 .. . .. 32 '
2 EL 15 .. . . . 12
3 EL 15 .,... 16
4 EL 15 . . . . . . 25 '
SELlS 2S '

\

QUADS w orked 42 countries in two weeks with
my Gotham Quad a nd on ly 75 watts . . .

W3AZR CUB ICAL QUA D AN­
T ENNAS - these two element
beams have a full wavelength
driven element and a reflector;
the gain is equal to that o f a
three element beam and the d i­
rectivity appears to us to be ex­
ceptiona l! ALL METAL (except
the insulators) - absolute ly no
bamboo. Complete with boom.
a lum inum alloy s preade rs;
sturdy , universa l-ty pe beam
mount: uses single 52 ohm coaxial feed; no stubs
or matching devices needed; full instruction for the
simple o ne-ma n assembly and installation are in­
cluded; this is a fool-proof beam that always works
with exceptional result s. The cubical quad is the
anten na used by the DX champs, and it will do a
w :..mder fu l job for you!

10/15 /20 C UBICAL Q UAD SPECIFICATIONS

Antenna Designat io n: 10 /1 5/2 0 Quad
Number o f Elements : Two. A full wavelength
driven element and reflector for each band.
Freq. Covered : 14-14.4 Me. 2 1-2 1.45 Me, 28-29.7
Mc.
Shippi ng Weight : 28 Ibs. Net Weight: 25 Ibs.
Dimensions: About 16' square .
Power Rating: 5 KW.
Operation Mode : All
SW R: 1.05: I at resonance
Gai n : 8.1 db. over isotropic "All band vertical!" asked one skep tic .
" I B Ratio: A minimum of 17 db. F IB "Twenty meters is murder these days. LeI'S see
"'o m : 10' lon g x I v.. " O.D.: 18 gauge stee l: double you make a contact on twenty meter phone w ith
-lated : gold color low power!" So K4KX R switched to twenty,
Ream Mount: Squ are aluminum alloy plate incor- . VSO d 35 AM H .
oora ting four stee l U-bolt assemblies. Will easily using a antenna an watts . ere IS
... upport 100 Ibs. Universal po larization. a small portion of the stations he worked:

Radiating Elements: Steel wire, tempered and VE3FAZ, Tl2FGS, W 5KYJ , W IWO Z, W 2-
plated, .064" diameter. ODH , WA3DJT, WB2FC B, W 2Y H H , V E3-

X Frameworks: Each framework consists of two FOB, WASCZE , KI SYB, K 2RDJ , KI MVV ,
12' sections of I" O D aluminum 'hi-strength' ( Re- K SHG Y, K 3 UT L, W SQJ C , W A 2LV E, YS I -
vere) tubing, with telescoping "' '' tubing and short MAM, WASATS, K 2PG S, W 2QJP, W 4JWJ ,
section of dowel. Plated hose clamps lighten down K 2PSK, W ASCG A , W B2K WY, W21WJ, VE3-
on te lesco ping sections. KT, Mo ral : It's the antenna that counts!

Radiator Terminals: Cinch-Jo nes two-terminal
fillin gs FL ASHI Switched to 15 c.w. and worked K Z5-

Fcedline (not furn ished ); 52 ohm coaxia l cable IKN , KZ50 WN, H C l L C , PY5ASN , FG7XT,
Now check these sta rtling prices-a-note that they X E 21, KP4AQ L, SM5BGK, G2AOB, Y V 5-

are much lower than even the bamboo-type: C LK, O Z4H, and over a thousand other stat ions!

10-15-20 CUBICAL QUAD $35.00 V40 vert ical for 40,20, IS, 10 ,
10-1 5 CUBICAL Q UAD , , 30.00 6 meters , . , , . , . . $ 14.95
t 5-20 C UBICAL Q UAD 32.00 VSO vertical for SO, 75 , 40, 20 , IS,
T WENTY M ET ER CUBICAL QUAD 25.00 $ 6 5
F IFTEEN M ET ER CUBICAL QUA D 24.00 10 , 6 meters ., ,." I .9
T EN M ET ER CU BICAL QUA D 23.00 VI 60 vert ical for 160, SO, 75 , 40, 20,
(a ll use single coax feedline ) IS, 10, 6 meters .. , $ IS.95

HOW TO ORDER: SEND CHECK OR MONEY ORDER. WE SHI P IMMEDIATELY UPON
RECEtPT OF ORDER BY RAILWAY EXPRESS. SHIPPING CHARGES COLLECT.

GOTHAM, 1805 Purdy, Dept. CO, Miami Beach, Fla. 33139
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"HERE'S A REAL HOT SPECIAL-

-the New SWAN 500 plus two
great packa~ bU~ selected
by World Radio Lab Experts!"

$A95
1$24 Monthly) Larry Me yerson

wewox

.-. .
, - -.

.... ·.. . . 01 • •••
A Deluxe fixe d station

w ith " red hot" perfo rm­
a nce! Include s H y-C ain
5BDQ five band doub let
an te n na ; 10 0 ' RG 8 / U
coax; Swan 11 7XC 117­
VAC supply speake r con­
sole; WRL SB44 dynamic
microphone, all p lugs and

cables. _~_=<~>:~~~;...=~=~==

Lorry Meyerson of World Radio Laboratories, Says-

• " Here's your chance to ow n one of the hotte st new
transceivers on the market- or your choice of two great
OPTIM UM PERFORMANCE packages put together
by WRL's expert staff] Buy them, enjoy them NOW - all
World Radio Laboratories eas y terms!

A Deluxe Mobile
Station - includes the
"automatic" Swan # 55
a n te n na; b u m pe r
mount· 25' coax: DC, ,
supply; mobile speak­
er. All plugs and cables
furn ished.

$69184 ORDER
Z ZAl 28

($32 monthly)

80-10 Meter
Transceiver

Here are some of the SWAN
50<Ys de luxe fe ature s:
• S ingle Side Band/CW/AM
• Rated at 480 watts SS B,

360 watts C\V, 125 watts
AM .

• Selectib le S8 • AN L
• Calibrator

YOU SAVE $50.00
AT THESE PACKAGE PRICESI

Package s show n may be pur­
chased on cash - or terms. write
for our trad e Quote s on the se
packages.
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RCA Has The Amateur in Mind
When it comes to help, your first place to turn is to your RCA Distributor.
He has power tubes-receiving tubes- solid sta te devices-test equipment
in wired or kit fonn. He has technical help for you, too-product
literature and manuals. And, he has an RCA "exclusive"- "Ham T ips",
written by and for amateurs. Some of the recent issues of this handy
publication are shown here, featuring day-to-day useful infonnation;
construction projects; ways to improve your operations-and your

.. ... equipment. For information on how you can receive "Ham Tips"
see your RCA Industrial Tube Distributor or wr ite to "Ham Tips,"
RCA, 415 South Fifth Street, Harrison, New Jersey 07029.

•
RCA Electron ic Components and Devices , Harr ison, New Jersey 07029

-

The Most Trusted Name in Electronics

•
• f

•
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