


with your

amateur dealer!

Tell him you want performance, reliability and value for your money. Tell him you’ll
accept nothing less. He may cringe. Or he may be one of these Collins distributors who
will smile and gladly show you the incomparable S/Line and KWM-2.

ALABAMA
Birmingham — Ack Radio Supply Co.
Huntsville — Electronic Wholesalers, Inc,
Mobile — Specialty Distributing Co.

ALASKA
Anchorage — Yukon Radio Supply, Inc.

ARIZONA
Phoenix — Henry Radio Company
Tucson — Elliott Electronics, Inc.

CALIFORNIA
Anaheim — Henry Radio, Inc.
Burlingame — Ham Radio Outlet
Fresno — Dymond Electronics
Los Angeles — Henry Radio Company, Inc.
Los Angeles — Radio Products Sales, Inc.
Oakland — Elmar Electronics
Riverside — Mission Ham Supplies
San Diego — Western Radio &
TV Supply Company _
San Jose — Quement Electronics
San Jose — Weatherbie Industrial
Electronics, Inc.

COLORADO
Denver — Burstein-Applebee Company
of Colorado

CONNECTICUT
Hartford — Corky's Division,
Hatry of Hartford, Inc.

DISTRICT OF COLUMBIA
Washington — Electronics Wholesalers, Inc.

FLORIDA
Coral Gables — International Electronics
Systems, Inc.
Miami — Amateur Radio Center, Inc.
Pensacola — Grice Electronics, Inc.
Tampa — Kinkade Radio Supply

GEORGIA
Atlanta — Ack Radio Supply Company
Atlanta — Southeastern Radic Parts, Inc.
Atlanta — Specialty Distributing

Company, Inc.
HAWAII
Honolulu — Honolulu Electronics
ILLINOIS

Chicago — Newark Electronics Corp.
Peoria — Klaus Radio & Electric Company

INDIANA
Indianapolis — Graham Electronics
Supply, Inc. |
South Bend — Radio Distributing Co., Inc.
IOWA

Council Bluffs — World Radio

Laboratories, Inc.
Des Moines — Amateur Radio Center

LOUISIANA ‘
New Orleans — Sterling Electronics

MARYLAND
Wheaton —
Uncle George's Radio Ham Shack
Division of Electronic Dist., Inc.

MASSACHUSETTS
Boston — DeMambro Radio Supply
Company, Inc.
Reading — Graham Radio, Inc.

MICHIGAN _
Ann Arbor — Purchase Radio Supply
Detroit — Radio Supply & Engineering
Co., Inc. _
Kalamazoo — Warren Radio Company
Muskegon — Electronic Distributor, Inc.

MINNESOTA
Minneapolis — Electronic Center, Inc.

MISSOURI
Butler — Henry Radio Company
Kansas City — Burstein-Applebee Company
St. Louis — Ham Radio Center
St. Louis — Walter Ashe Division,

Radio Shack Corporation

NEW HAMPSHIRE
Concord — Evans Radio, Inc.

NEW JERSEY
Springfield — Federated Purchaser, Inc.

NEW YORK

Albany — Ft. Orange Radio Distributing
Company, Inc.

Amsterdam — Adirondack Radio Supply

Ithaca — Stellar Industries, Div. of
Stellar, Inc.

Jamaica — Harrison Radio Corporation

New York — Harrison Radio Corporation

Woodbury — Harvey Radio Company, Inc.

NORTH CAROLINA
Asheville — Freck Radio & Supply
Company, Inc.
Winston-Salem — Electronic Wholesalers,
Inc.

OHIO |
Cluhlveland — Pioneer Standard Electronics,
ne.
Columbus — Universal Service
Dayton — Custom Electronics, Inc.
Toledo — Selectronic Supplies, Inc.

OKLAHOMA
Tulsa — Radio, Inc.

OREGON
Portland — Portland Radio Supply
Company

PENNSYLVANIA
Jenkintown — ‘'Ham’" Buerger
Philadelphia — Radio Electric Service
Company
Pittsburgh — Cameradio Company

RHODE ISLAND
Providence — W. H. Edwards , Inc.

SOUTH DAKOTA
Watertown — Burghardt Radio Supply

TENNESSEE
Memphis — W & W Distributing Company
Nashville — Electra Distributing Company

TEXAS
Abilene — Howard Radio Company
Corpus Christi — Electronic Equipment &
ngineenng Company

Dallas — Electronic Center, Inc.

El Paso — McNicol Company, Inc.

Houston — Electronic Equipment &
Engineering Company

UTAH _
Salt Lzke City — Manwill Supply Company

WASHINGTON
Lynwood — Cascade Electronic Supply
Spokane — HCJ Electronics
Tacoma — C & G Electronic Company

WEST VIRGINIA
Charleston — Chemcity Electronics
WISCONSIN

Milwaukee — Amateur Electronic Supply




The Model 6000 Modular Frequency Meter will measure frequencies
10 KHz to 600 MHz with .000125% accuracy. Special 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 (10,000 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 6000 with 601A charger, less plug-in modules.... ... .. $195.00

INTERNATIONAL MODEL 6000 FREQUENCY METER

measures frequencies 10 khz to 600 mhz with accuracy as close as .000125%

Range Modules (Mixers)
$25.00 to $45.00 each

Oscillator Modules
(Crystal Controlled For

Frequency Measurement)
$30.00 to $90.00 each W e re
Special Modules
Audio Frequency ........ $45.00
DC Voltmeter.............. 25.00 r

CHARGER

" * . Range Modules
. Oscillator Modules

. For complete information
write International today.

w
CRYSTAL MFG. CO., INC.
10 NO. LEE ® QOKLA. CITY, OKLA. 73102

For further information, check number 1, on page 126
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SPECIAL FEATURES: Patented Re-
ceiver Offset Control (RIT) permits
+2 ks adjustment of receiver fre-
quency, independent of transmitter,
for round-table, net or CW operation.
|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 kec. Linear
gear drive with less than 1 ke readout.
Adjustable IF noise blanker. Provi-
sion for plug-in external VFO/DX
ladapter. Built-in VOX plus break-in
CW and PTT. Built-in CW sidetone.
Hi-Low power switch useable in CW

hold your ears..

hallicrafters

has unleashed
~another brute

SR-2000 “Hurricane”
5.-BAND AMATEUR TRANSCEIVER

or SSB.* 2.1 ke crystal lattice filter.
S-meter-RFO-AALC and final screen
metering.* Two-speed blower, 100 ke
crystal cal. VFO covers 500 kc.

amateur
TRANSMITTER SECTION: Two 8122 [|B[*
output tubes. Variable Pi network.

Power input, 2000 watts P.E.P. SSB; $ 00
1000 watts CW. Carrier and un-

wanted SB suppression, 50db; distor-
tion products, 30db. Audio: 500-2600
cps @ 6 db.

RECEIVER SECTION: Sensitivity less
than 1 uv for 20 db S/N. Audio out-
put, 2W.; overall gain, 1 xv for 15 W.
output.

less power supply

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

" . the wild ideas are tamed at . . . ﬁa///'cra/;" ers

xport: International Dept,
Canada: Gould Sales Co.

=y N

600 HICKS ROAD, ROLLING MEADOWS, ILLINOIS 60008
SUBSIDIARY OF NORTHROP CORP.
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We knew you weren't satisfied with ordinary push-
to-talk mobile and airborne UHF/VHF communica-
tions systems. Why? They took up to 60 seconds to
warm-up. You needed more power and you needed
it with "instant talk’ speed.

The EIMAC metal ceramic X2099B is the only
tetrode combining 500 watts of plate dissipation
with instant warm-up. The quick-heat cathode in the
X2099B takes only 250 milliseconds 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 available only at EIMAC. We're
ready to talk whenever you are. (415) 592-1221.

Contact your nearest distributor or Varian Field
Office for further information. Offices are located in
16 major cities. Ask information for Varian Electron
Tube and Device Group.
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has a rugged 500 watt

tetrode that is ready
to talk hefore you are.
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TYPICAL OPERATING CHARACTERISTICS
Class AB, Radio Frequency Linear Power Amplifier
DC Plate Voltage
1600 2600
OC Screen Yoltag® . . « « « + o = o & 200 250
DCGridVoltage . . . . . « + ¢« » « » 24 -0
Zero-Signal Plate Current . . . . . . . . 250 225
Max Signal DC Plate Current . . . . . . . 455 370
FPEP or CW Plate OQutput Power . . . . . . 400 500
Third Order Intermodulation Distortion . . . =36 —38
Fifth Order Intermodulation Distortion. . . . —54 — 46
Filament Voltage . . . + « & & o s & s 2.5 2.5
Filament Current . . . SRR e TS S 10.0
Warm-up Time (to hall pnweri o a e T e o 250 -

EIMAC
Division of Varian

San Carlos, California 94070
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/ l FEW years ago, in 1964, ama-

teur radio in the US enthusiastically greeted
the news that the US Congress had passed,
and President Johnson had signed into law,
PL 88-313, legislation permitting the US
State Dept. to enter into negotiations and
agreements with foreign governments for the
purpose of allowing foreign amateurs to
operate while in the US and possessions. In
the years since the passage of PL 88-313, the
US has negotiated “reciprocal privilege”
agreements with 32 foreign governments,
and amateurs from 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 law
covering the special case of political refugees
and immigrants to the US, although alien
operators are permitted to operate after
proper application and authorization. There
also is no provision for an alien applicant
who has been denied an operating permit to
find 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 their intention
to become citizens of the US, and have
begun the long and arduous task of becom-
ing naturalized citizens of the US. But a quirk
of US law prevents these individuals from
holding an amateur license until they are
actually citizens, perhaps five years from
now.

Are these political refugees a greater risk to
US natienal security then, let us say, another

alien here on vacation? Obviously not, so
that line of reasoning for the laws is invalid.
Then are they any less likely to be ethusiastic
and law-abiding amateurs than a native born
or naturalized citizen? 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 “different-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 while 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 discretion, deny any
application for a permit. What the Rules and
Regulations 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
top to bottom within the US State Depart-
ment, the FCC, or the alien’s own govern-
ment is sufficient to prevent that 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.
Unfair? We think so, and we sincerely
urge that legislative steps be taken to rectify
the situation. How do you feel about the
subject? 73, Dick, K2ZMGA
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OUR READERS SAY

Suggestions for “Enlightened DX"”

Editor, CQ:

Now that the smoke has died down from the
CO W.W. DX Contest, I think a few comments are
in order regarding pileups and how to minimize
them.

The most significant fact that any DX station
can realize while operating 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 admit is “at the bottom of every pileup there's
a lid” and the lid is the DX station 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 maniacs can be a bit frightening
and difficult. (It has been every time I've tried 1t).
But it can be done.

Probably the listing of a few simple common-
sense rules might ease the situation:

1. The screaming mob will be only as civilized
and disciplined as the DX station demands. If the
station applies, consistently and uniformly, fair and
effective operating techniques the mob will become
docile. But if any of them feel they .have been
cheated, the whole thing breaks down.

2. The DX station must never allow anyone to
call him on his frequency. The weaker his signal
the more important this is. Stations will be unable
to copy him, and he will thus lose control. The
statement “ZZ@XX, 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 giving such a
call must never return to a W3 or a WA4Z—.

4. The DX 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 think the application of these rules would make
a significant difference in contest scores and opera-
tor frustration. Two excellent examples of this were
the 9GIKG and 5Z4KX operations in the recent
contest. Life was made much easier for many
operators after these two stations took the en-
lightened approach. And one has only to remember
the highly polished contest performances of PZ1AX
for a confirmation of these techniques.

Galen 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

6 o CQ e January, 1968

licenses. 1 can see no reason for action along these
lines being viewed with alarm by anybody. As a
matter of fact, taking the pressure off these people,
knowing that they could retain what privileges they
already had, might be just the right spur to actually
accomplishing the increased code speed needed for
their 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,
too. I happen to know an old timer who was a
Navy radio operator in W.W. I, who can pass the
13 w.p.m. code test, but who, with his failing eye-
sight, isolation 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 didn't put unnecessary pressure on
him to qualify in a hurry for a higher grade of
license, he could learn during his contacts with
other hams and eventually get his General, as well
as having a lot of fun doing Iit.

This seems to be the first fresh approach to
licensing that I have heard about in a long, long,

time.
Clayton C. Gordon, WIHRC

W. Millbury, Mass.

Anti-ARRL

Editor, CQ:

It did my heart good to read your closing re-
marks in your November editorial with reference
to the Hartford Gang and everything connected
with ARRL ad nauseum. 1 am sure it also had the
same effect on countless General class hams who
have had their operating curtailed under the new
FCC rules.

Now, are you going to let them keep on getting
credit and so forth for publishing a new License
Manual which will incorporate the study course
for Advanced (4-a) and Extra (4-a and 4-b), or
do you plan to put out study course for us to
follow and thus give all of us a chance to buy it
as, 1 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. Just returned from
a hard day at the salt mines and was pleasantly sur-
prised to find the Dec. issue of CQ in the mail-
box this early. 1 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. ‘

Everything was going fine until I read the letter
from G3FKM in a quote from the RSGB Bulletin.




24 HOUR DELIVERY

We guarantee that we will ship all orders
for 10 crystals or less within 24 hours
of receiving the order.

SEND FOR OUR 1968 CATALOG OF
PRECISION QUARTZ CRYSTALS AND ELECTRONICS

FOR THE COMMUNICATIONS INDUSTRY U

SENTRY MANUFACTURING COMPANY
1634 Linwood Boulevard-0klahoma Gity, Oklahoma 73106

PHONE: 405-232-1431-TELEX: 071-361-TWX: 910-831-3175
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Then I became upset, then angry, and then down-
right disgusted. So I am taking 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 Solution
is so simple that I quake at the brilliance of this
wonderful idea, and I leap at the chance to “toss
this 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 ranks 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/K-stations thinned
out to about the post-WWII era.

Think of all the benefits that 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 permitted on 20, 15, 10, or 6: they will
soon tire of telling each other . . . “the rig here
is . . . running a “full” 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-stvle) should be conducted (?7) will
emerge after their term as amateur radio operators,
to the ever-lovin' 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 frequency.

George Werner, W40ORT
Jacksonville, Florida
Which Extra in W2-land?7—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 50 kc
secondary channels on 450 mc. 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 1 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, W5VPQ
San Antonio, Texas

IARC

Dear Mr. Ross:
On reading through the August 1967 edition of
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CQ we found on page 86 a short article concerning
our Club activities.

We should like to inform you herewith that
only Mr. Gerald C. Gross (HB9IA/W3GG) and
John H. Gayer (HBY9AEQ) left Geneva and the
IARC Hgqg., whereas Gunter Joraschkewitz
(HBOUD) and Heinz Robig (HB9QC) are still
with the L.T.U. in Geneva. All four amateurs con-
tinue their membership with the Club, and HB9QC
and HBO9UD only asked to be relieved from their
[ARC functions.

Dr. M. Joachim, OK1WI
Geneva, Switzerland

Help Wanted

Editor, CQ:

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

Charles Reville
124 Aylesbury Road
Timonium, Md. 21093

Announcements

Stolen Equipment

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 knobs. KLH-8 (FM)
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 Spotting Scope.
Anyone having information regarding the above,
please contact YIRY, Art C, Bates, P.O. Box L,
Hingham, Mass. 02043, or the Police Detective
Bureau, Weymouth, Mass.

Fresno, Ca.

The Southern California DX Club announced
that 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 individuals
throughout the country may obtain further infor-
mation from W6AOA, Frank Cuevas, 14919 Yukon
Avenue, Hawthorne, Ca. 90250 or WAG6EPQ, Larry
Brockman, 30927 Rue Valois, Palos Verdes Penn.,
Ca. 90274,

A New Ham

The newborn daughter of WOWOX, 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, WPGFZ of World
Radio Labs fame,




BBC World Service-Henry Hatch
Reporting On The Joystick V.F.A.:
“l Couldn’t Believe The Wonderful

Signal!”

President of the League Mexicana Radio Ex-
perimenters, Antonio Pita, XEICCP, 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 (May 12-16). This venture is a joint project
of R.O.A.R. which numbers approximately 600
members in 35 countries, and is under the Chair-
manship of WO9JKC, Byron Sharpe of the Glencoe,

[continued on page 112]

“A.T.U.

: JOYMATCH
Type 4RF improved

19th Annual YL-OM Contest

Time: Phone—Sat. Feb. 24, 1968, 1300 EST
(1800 emT1) Sun, Feb. 25, 1968, 1300 EST
(1800 GMT)

CW—Sat. March 9, 1968, 1300 EST (1800 sMT)
Sun. March 10, 1968, 1300 EST (1800 cMT)
Eligibility. All licensed OM, YL, and YXL op-
erators throughout the world are invited to

participate.

Operation: All bands may be used. Crossband
operation i1s not permitted. Net contacts do
not count.

Procedure: 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 time of contact,
time, date, transmitter and power. (ARRL
section list available for s.a.s.e. to YLRL Vice
President.)

Scoring: (a) Phone and CW contacts will be
?cnred as separate contests. Submit separate
0gs.

(b) One point is earned for each station
worked YL to OM, or OM to YL. A station
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) Contestants 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 less at all times may multiply the results
of (¢) by 1.25 (low power multiplier).

Logs: Copies of all phone and CW logs showing
claimed scores, and signed by the operator
must be POSTMARKED no later than
MARCH 21, 1968 and received no later than
APRIL 9, 1968 or they will be disqualified.
Please file separate 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-

lllllllllll L]

ginia 22027 READ ALL ABOUT IT!
Afg:gﬂ Ist ]JIEICE Phone: YI"_CUP OM — Rush me the new brochures by Air Maill

Ist place CW: YL —Cup OM — Cup

your log is legible. PLEASE note POST-
MARK deadline date: March 21, 1968.

The winner of the Phone cup is also eligible : PAME :
for the CW cup. Certificates will be awarded g CALL it '
to high place Phone and and CW winners in ¢ ADBRESS: .- oo o At S i :
each ARRL district and country. LI STATE '
No logs will be returned. Be sure the copy of : ZIP CODE ; :

: :

| ]

U.S. Patent
No. 3274600

160 thru 10. Built
meter."”

version 400 w. p.e.p

o

in

JOVYS TIEK

Variable Frequency
ANTENNA SYSTEM

[l

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!!

--——---——-—-—--———-—--—---

PARTRIDGE ELECTRONICS LTD., Department CQA
Prospect Road, Broadstairs, Kent, England.
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The No. 90651-A
GRID DIP METER

Now with transistor d.c. amplifier to
increase sensitivity. Full scale meter read-
ing at all frequencies 1.7 to 300 mc.
Taut band meter. These additions made
while maintaining all of the features
which have made the MILLEN Grid Dip
Meter so thoroughly reliable. Same stable
oscillator without spurious dips.
Transformer-type power supply. The
standard 90651 will continue to be avail-
able also.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

e CQ e January, 1968
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Deer Hon. Ed:

Now that Xmas is over, and Hon. Jolly
St. Nick has gone back to building toys for
next year, Scratchi had about decided to
settle down and study up for this insentive
licensing bit that are looming on horizon.

Howsumever, fate decided otherwise.
Cupple weeks ago a naybor invited me—in
fackly he dared me—to jump out of airplane
with only parashoot between me and ap-
pointment with Hon. St. 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!! Talk about
your fast elevator rides! What a thrill!

[t only taking me few seconds to reelizing
what 1'd been missing. I reely 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 thinking. Why not trying to have
QSO while floating down to earth? Thinking
are likesame doing, so I building miniature
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, waiting until “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

Feenix. Ariz.
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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 Arizona-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, bailing out, and
Hokendoke!! managing to raise him with
my powerful one-watter! 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 excited—
I now having one state and two countries
QSO’ed while working parashoot mobile.
So, I thinking—why stop there. Why not go
for WAS—or even 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—or buy-
INg new one.

An antenna is more of a problem. I could
use long trailing 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 take a little 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!!

Respectfully yours,
Hashafisti Scratchi

A A A A,

r. A, . S _-: i “_,-;_ o ;-_::__.:,;__._: ;,.-:_ A .-""..- LrLY };r;??':}ﬁ 4;.,.- ..-"'r .-"";'..-":'5"': H’:‘;’;’: fﬁ'ﬂ _‘:.-::.-';r "

177TH EDITION

of the world-famous

‘-...___‘____‘

e Most comprehensive how-to-build-it source
¢ Problem-solver for designers & builders

Completely revised and enlarged by William I.
Orr, W6SAI. This is comprehensive com-
munications manual which is the industry
standard for electronics engineers, technicans,
and advanced radio amateurs. Explains in
authoritative detail how to design and build all
types of radio communications equipment.

LATEST HOW-TO-BUILD DATA

The new 17th 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-
age 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, radio math and cal-
culations. Includes aspects of the industrial and
military electronics fields of special interest to the
engineer and advanced amateur. The 17th Edition
of the RADIO HANDBOOK provides the broadest
cnverage in the field—complete information on build-
ing and operating a comprehensive variety of high-
performance equipment. All data is clearly indexed.
832 pages; 62 x 94 ": hardbound. Invaluable for
amateurs. electronics engineers. and designers.

NEW 17TH EDITION OF THE FAMOUS
RADIO HANDBOOK

No. EE167 Only......... $1295

Order from your electronic parts
distributor or send coupon below.

EDITORS and ENGINEERS, Ltd. |

ORDER
TODAY

M

I P.O. Box 68003, New Augusta, Ind., Dept. 46268 |
[0 Ship me EE 167, the new 17th Edition of the
| = RADIO HANDBOOK at $12.95 |
l CQE-18 I
| - enclosed. [] Check [J] Money Order |
l Name - |
I I
[ Address i |
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HIGH GAIN
ANTENNAS

BY DEAN HOFER, *W;5PSG

l_:l THE past few weeks 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 character-

* 1425 Nantucket
75080.

Texas

Richardson,
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¥
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Fig. 1—The simple backfire array shown above
consists of a Yagi antenna terminated into a
plane reflector.
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istics. It is the purpose of this article to give
the general background and describe such
a high gain antenna for the 144, 220, 432,
and 1296 mc bands. The antenna however,
can be scaled to any desired frequency.

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 IRE 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. bands.?? After
discussing a few backfire principles, I shall
comment on some of the more recent 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 fig. 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 radiated 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 VA,, and hence we have
a backfire array. This antenna acts as a
yagi of double length because the wave must

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

2 Technical Topics, ‘“The Backfire Antenna,”
OST, February 1961, page 50.

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




(A) GAIN: 22.4db (B) GAIN: 241.2db (C) GAIN: 23.5db

Fig. 2 (A)—Array of sixteen 2 )\ Yagis built by NASA. It provides 22.4 db gain over an iso-
tropic source. (B)—Thirty-six cavity backed slots produce a gain of 21.2 db over an isotropic
source. (C)—A 4 ) backfire antenna produces a 23.5 db gain over an isotropic source.

traverse the structure twice. The reflector requires retuning the yagi elements.

M is plane and should be large enough to The nitial backfire antenna was described
intercept the bulk of the wave being propa- by Ehrenspeck as listed above. Based on
gated through virtual aperture VA,. Placing these principles, ham band backfire an-
the plane reflector M in front of the yagi tennas were built and reported upon in

rr. ol bl TR =,

Fig. 3 (A)—Isometric view of a high gain backfire antenna. (B)—Side view showing lengths for con-
struction. The details for the slot, driven element and center conductor are shown in fig. 6(B), the
shortened version of this antenna. Reflector R is )" thick.
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PART 144mc 220me 432me 1296 mc

B 205" 1342" 6.83" 2.28"

d 20.5" 1342" 6.83" 2.28"
T4 piam. 328.0" 214.69" 109.32" 36.44"
Tz piam. 492.0" 322.04" 163.99" 54.67"
DE to Dy 16.40" 10.73" 5.46" 182"
DE to R 16.40" 10.73" 5.46" {.82"
Dy 10 Dyet 328" 21.47" {0.93" 3.64"
L 328.0" 214.69" 109.32" 36.44"

X g2.0" 53.67" 27.33" 941"

Chart |—=High gain backfire array dimensions.

February, 1961, and October, 1961, QOST.
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 im-
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 this 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 illustration, fig. 3,
shows the appearance of the structure and
provides the necessary data for construction.

The Yagi has nine directors, one driven

14 e CQ e January, 1968

element, DE, and a circular plane reflector,
R, of 0.5 wavelength radius spaced 0.20
wavelength from DE. The radius of the in-
ner plane T, is 2.0 wavelengths. T, 1s a
plane reflector ring of 1 wavelength width
and 3 wavelength radius. The plane in which
T, and T, lie are separated by a distance A
as shown in the side view sketch. The rim
A is about 0.25 wavelength and surrounds
T,, whose depth is d (the distance between
T,and T,). B is a rim surrounding T',, whose
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
physical 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 velocity 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 backfire ar-
ray is the vector sum of the field E,, radiated
from the driven element and E, (reflected
wave from T, and T,). If E, and E, are
out of phase, the resultant field will be their
difference. If, however, they are in phase,
they will reinforce each other and the re-
sultant field will be their sum. It is the pur-
pose of T,, as seen in fig. 4, to maintain this
proper phase relationship.

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+4c) 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 1s
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 for
Obtaining Maximum Gain From Yagi 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 reflector ring T, and
properly space it from T, the in phase rela-
tion 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 T,
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.

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. The short backfire antenna has been
depicted by H. W. Ehrenspeck in the August,
1965, Proceedings of IEEE.

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
apart. 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. Reflectors M and R may
be made of solid sheet metal or a fine 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 15 or more elements
with an overall length of at least 4.0 wave-
lengths to yield a gain of 15 db over an

(il

((\\\\:, é-,-})))))))\\

:m..ﬂ %!
Fig. 5—~H plane pattern of the 4 ) backfire an-

S i
tenna. The beam width at the bhalf power points
is 11% degrees.

y
l\I\."l

isotropic source. Yagis with optimized gain
have quite high side lobes. In order to ob-
tain patterns comparable to 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. 6—~Side view of the medium gain (short) back-
fire antenna with dimensions showing details of
the balun and driven element. The width of the
slot is approximately X,” wide. If it is made too
wide, it will act as a two wire transmission line.
The driven element has one side connected to the
wall of the boom. The second side of the driven
element is connected to the wall of the wall of
the boom and the center conductor.

January, 1968



the same quality. The short backfire array,
however, has less than 1/10 the axial length
of the yagi. Chart II 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,

16 o CQ o
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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 MC.” ¢ 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.

Adjustments

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. The method of obtain-
ing this optimum phase velocity is not im-
portant. There 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 remaining 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 T, may be constructed on metal
sheet or fine mesh. L brackets are con-
venient to join 7, and T, to their respective
rims. To make the structure more rigid, it is
well to guy the vagi boom to the plane re-

5 Ehrenspeck, H. W., “The Backfire Antenna:
New Results,” Proceedings of the IEEE, June,
1965, p. 639-641.

6 Tilton, E. P,, “Practical Operating Hints for
1215 Mc.,” QST, February 1961, page 27.




flector with nylon cord. (Don’t use wire.)

The feed system is a most important part

of the antenna. Fifty ohm coax is the best
transmission line for this 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 r.f. 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 from 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
Z,= 138 log b/a

where Z, = characteristic impedance.

b = inside diameter of outer
conductor.
a = outside diameter of 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 3/16” 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. To start, each element is set
near 2 wavelength, tip to tip. If operating
on 1296 mc, a wavelength is only a few
inches. This permits tuning up the antenna
at almost table top height.

With the yagi fastened to the planar 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 (1/16” 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-

Chart Il—Dimensions for the medium gain back-
fire array shown in fig. 6.

actly if the operator 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 this 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.

Endfire 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
this respect the backfire array excells because
there is only one simple driven element to
feed and match for impedance. Not only is
this feed system simpler to construct, but it
is also lower in cost, lighter in weight, and
less subject to failure because of its iIn-
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. K

7 Burhans, R., “UHF
QST, June 1960, p. 30.

Coaxial SWR Bridge,”
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Results of the 1967 CQ

World Wide SSB DX

Contest

BY FRANK ANZALONE* W1IWY

71:3 contest 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 last year.

Originally organized to promote single
sideband activity, it has now outgrown its
objective and will be known in the future
as the CQ World Wide WPX Phone Contest.
This 1s 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.
(See March and April 1967 px column.)
The standard WPX rules will be used for

* Contest Committee Chairman, CQ.
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The Bavassano’s, Jr. and Sr., of the I9RB world

high multi-operator winning team. The two Paul’s

were also winners in 1965 as I1RB and 1966 at
4U1T1TU.
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these awards. A list of your contest prefixes,
in alphabetical order, should be sent to John
Attaway, K4IIF 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 ZLIKG in the single
operator division. Roy was the only all
bander to break a million, even topping Don
Miller’s record from 1M4A last year.

And in the multi-operator division, the
“father and son” team of Paul Bavassano,
Sr. and Jr., put I9RB over the 3 million
mark with a fantastic multiplier of 463 pre-
fixes. (They also made WAZ) Operation
was from the International Center in Turin,
which is under the U.N. administration.

In the Single Band division, last year’s 28
mc and 21 mc leaders retained their titles.
Jaycee, LUIDAB and Jan, YVILA taking
advantage of improved band conditions re-
peated with very impressive scores.

Roger, G3NLY and Bill, YV5BTS bucked
the commercial invasion of the lL.f. bands,
improved their last year’s score, and are the
leaders on 7 and 3.8 mc respectively. Only
lack of activity prevented them from turning
in even higher totals.

And Hajime, a newcomer to the SSB
Contest put JA1IAEA at the top of the heap
on 14 mc. He 1s 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




Contest team of G8FC, Hdq. station of the Royal

Air Force Amateur Radio Society. Rear: L. to R.
—G3JLZ, G3CCN, G3NAC, G3MRP. Front:
G3GJQ, G2BVYN and G5UG.

other than the usual Il prefix associated
with Italy. It seemed to have paid off.

Another unusual call was PA9CN which
was specially i1ssued to I1MOL. Joe made a
special trip to the Netherlands and organized
a team for the contest. Too bad the boys
were not better equipped for 10 and 15, 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 using their regular VE
calls and fellows were taking double credit
for QSOs and multipliers. This of course was
taking advantage of a good thing. Double
credit was deducted wherever this was
found.

Another point of contention was in the
multi-operator category. The rule states that
only single transmitter operation is permitted
in this contest. (Only one signal on the air
at the same time.) However an elaborate
set-up can take undue advantage of this
simple definition by having several operating
positions on different bands that can be
activated instantly. But because of in-
genious design only one transmitter can be
on the air at the same time. This might not
violate our simple rule of single transmitter
operation but it certainly does not meet the
intent of this regulation.

Realizing that a better interpretation of
this rule is our responsibility, no disquali-
fications will be made in this year’s contest.

The Multi-Transmitter category will be
added to next year’s contest and operation
of this type will be considered in that
catagory.

Some fellows still think we should allow
credit for the same prefix as worked on each
band. However we are of the opinion that
with the great number of available prefixes,
the present system of only once per contest
is more in keeping with a practical score.
Scores in excess of a million are even pos-
sible for single operator stations. 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 multi-
operator division 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
requirement. There is some confusion as to
when i1t is to be taken, so perhaps it would
be best not to specify any time but limit the
operation to 30 or 36 hours out of the 48
hour period.

With the increased and wide spread in-
terest in this contest, with exotic calls such
as 9M2PO, DUIFH, HL9TQ, VKO9GN,
VKI9KS, XWBAX and ZK1AR taking active
participation, we are now asking for Trophy
donors to make the contest even more
exciting.

To start the ball rolling, two Trophies
have already been offered for the 1968
contest. Paul Bavassano, I1RB is donating a
Trophy for the Single Operator, All Band
division and Gene Krehbiel, VE6TP is offer-
ing one for the Canadian participants. We
would like to have one for the Top single-
bander of the contest. A plaque for the

[Text cont. on p. 112. Scores overleaf.]
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Joe Molinaro, ITMOL who got special permission
to organize PA9CN for the contest.
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Top Ten Continental Leaders

Ao R AT o T 1 O L Ag-s mc595 976 JAIAEA“ mc’?ZS 190
ZLIKG ...1,042,152 HK4AET .. 724,129 ~LUIDARB .. ! =
ZDS8CX 416463 | I8IY ... 465,350
G3INMH 966,249 UAIDZ 676,056
ZS6BE) 323,390 YVSAGD . 352,500
SMS5BLA 954,446 17AA .... 634,132
K4YYL 314,820 WA4PXP .. 350,106
DIJ6QT 903,033 WA2SFP .. 614,320
i N i JASHZT 129,870 CNSAW ... 128,520
Top Ten VIOV, ., 67,368 7 mc
21 mc G3INLY ... 232376
MULTI-OPERATOR YVILA 553,776 UWO9AF ... 30,213
IOREB . . -38930.338 " GSFE o 1,621,296 SM3ICNN .. 450,560 K2GXI 25,800 |
I4LCK ... .2,102,275 DKO0OAA 1,434,675 W3AZD ... 325,852 3.8 mc
4M4A ... . . 1,852,311 LAIK .. .1,404,390 JA2CWX .. 247936 YVSBTS 42.436
OH2AM . .1,828,200 UAIKBW .1,251,513 9QSFV .... 234,780 DIJ6TK .. 22.578
HCIEY - .1,738,486 SM2BJI 1,188,000 VK2KM .. 159,768 KE8DOC 3,551
Number groups after call letters denotes following: Band|WSKC ... “ 35,256 152 104 |WA@CPX . “ 48,101 171
(A-all), final score, number of QS0Os and prefixes. Certificate WEBAA . 28 46,644 190
winners are listed bold face. E‘Eﬁﬁﬁl A fgg,g;g ﬂg }gg E:I#‘SSH. 2‘11 13:.35: .‘i)gg
SINGLE OPERRTOR et - 7 oo vae wiluslly - 1 1550 20 Sohgle 5508 15
ke | . ii : iy i 1
| : K6PIH ... “ 41,650 187 85|wAgmO) . “ 20,475 118
North: America E;%fﬁ _j'z‘; ,,g-i:% 4542 133 W6QBY .. ‘ 17,216 99 64|K8VDV/@ 14 90,420 231
United States W3BGN .. * 151,786 349 166|K6SUC.... o 2028 30 27 erah
KIHW .. A 301,282 578 194 W3QOR .. “ 48 4 4|WAGIVN . 28 as 428 105 [Wetmi Py o
WIUOP .. “ 154,755 295 181|W3AZD . 21 325,852 572 214|WA6ZQV . g A LA LB LR
WIDYE/1 * 77,252 223 124 |KH6FBJ/3 * 215,757 445 183 |\WBGLFR . 21 264,328 536 188 K3IWW/V0 33,167 170
W1PLJ “ ?’123 56 44 |W3AYD 14 88.200 231 150|/K6YNB .. “ 126,084 325 158 |3C2AZQ . 14 18,960 114
WICGD OC i '435 26 27 [K3SWU 3 ey 23'4{]0 113 75 |WABYMX . " 77,348 233 122 |3C3EFX .. A 9,100 113
st i ’ WENJU “ 73632 252 118(3C3ES .. 14 150,332 317
KIKNG .. 35333 141 @9| Xre 260 10 10(WONR - L 73G38 250 '14|vessp (.'A 94380 386
WIORV 21 123,255 261 165(W4NBV .. A 178,463 391 179|K6YRA .. 14 95,922 263 134 VE4RP ... ° 24,852 112
WA2SFP .. A 614,320 771 280(W4JD ... * 60,049 211 103 |W6ITB ... i - P MR 3o LA,
W2G00 .. * 176,950 376 159 |W4HOS .. ** 34,239 119 101 : A Vskagss aed yaslacaie e i
WB20IV . “ 156,520 340 182 |WA4YDR . * 15,180 105 69(W7SFA ... A e 0% 12aiaaase oy | Ry
WA2LQO . “ 127,512 302 154 |K4YYL .. 28 314,820 578 220 :‘i?ﬂ\ﬁ,{-} w  eo'ieE 375 TsalNmrane " g 3337 187
W3TBF/2 * 73,914 206 127 |W4ANML .. * 550458 190 117 ?$ « 58’080 121 84l3cess. .. A 128087 582
W2IUV .. '“ 67,580 194 124 [K4WUY . 21 137,712 355 152 |W/YG = E.gﬁﬂ =2 53 ‘- ,
W20KJ .. “ 51,623 143 143|w4CYC .. * 114,444 288 153 QQJFLFD-— & i i i TR
W2LEJ .. 45,696 158 102|K4YMQ .. “* 60,168 215 138 |W7FCD . 2 abaae 355 183 NTHEE R T &
K201) .. *“ 24543 121 81|W4DRW .. “ 51,408 175 112 |W7HRH . 21 - : s '
WA2YFB . “ 22,200 111 74(W4FVY .. “ 26,660 110 86|W7ZEVU .. = 24,208 139 ?3 =
W2JKH .. " 11,048 71 53|WA4PXP 14 350,106 534 258 |W7LBN .. e s Dominican Republic
W2BQE . 28 231986 473 193 |W4AZK .. “ 79242 196 141 |W7@PK . 14 41,471 160 113 |HIBXAL .. A 820,534 1257
WB2PCF . * 33,704 157 88 W4HA “ 20224 105 79|W7YEX .. 7,285 58 4]
W2GKZ 0 3:45{] 69 50 . WA7AKI .. “ 945 22 15 Guatemala
w2zv ... 6,396 52 41|WSBUK .. A 9888 77 48 o emalinn ey es TGBRH ... A 35,640 291
WB2FON 21 260,082 492 196 KSEXW .. “ 9,405 65 57|WASRSL .. R 780,789 0% o —
WA2CYQ . 72,960 231 120 |W5MSG .. * 1,180 23 20 WB;’QQ 5 ig'agn ae. L85 levach N e
W2IlY ...'* 28,400 135 B80|WSNOP . 14 128,128 288 182 ﬁaﬁcn" w 157568 a3 176 ,
WBKC ... " 24,750 122 75 Nicaragua
Eﬁmﬁ gl Zé.ggg 135 ;g YNILH ... A 7,068 106
BI- B i r
WABLED . 28 99,552 290 136 Panama
K8EHU .. -.EE'EEE g;lg }g; HP1JC ... A 179,568 493
K8HZU .. 21
WBHYV .. “ 65582 213 121 Puerto Rico
K8YBU .. 14 271,440 456 234 |KP4AST .. A 244,816 546
WBILC ... ** 28,372 126 82|KP4RK .. “ 49,660 207
WBGKQ .. * 14,632 73 62|KPACL .. 14 83,050 248
K8DOC 3.8 5551 107 50
Turks (and) Caicos 1s
WIEWC .. A gng,;as ggg ﬂg VP5RS ... A 150,620 543
WIDUB .. “ 247,744
KOZJV ... “ 46,157 181 101 Africa
oar - 4 15 1y
' Angola
WOLKI .. 28 104,280 321 132
E”“g“kf“ y 3?'%; 133 g; CR6DX .. 28 280,088 607
ASIAT .. * , Cape Verde Is
Kacuy .. 21 8,164 62 52 :
WoiD) .. 14 99268 258 166|CNIBA .. 21 34,632 157 |
WSZTD = 69,300 212 140 ShaAN ﬂunﬁgu E:pﬂg‘al[ﬂ =
This is what i lik SM4CMG during th ¢ |WPVX0 .. A 331,078 546 202 \
Is Is what it was like at uring the contest. WAOMOB .~ “ 162'603 339 203 Gambia
Bob was not planning any gardening at the time. WOLBB .. “ 121,500 319 162|ZD3G ... 14 18,328 106
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Sicily

ITIGAI .. 21 142,720 503
Sweden
SM5BLA . A 954,466 1395
SMGAYC . A 415,830 946
SM5AD ‘v 246,170 469
SM3AF .. ' 205,530 498
SM@BUO . 21,054 108
SMBKY .. " 7,839 92
SMBANH 28 147,705 420
SM5BP) .. * 57,222 198
SM5AZU |, 11,480 73
SM3CNN 21 450,560 1003
SM4ACMG . ' 222,288 594
SM5BUT . ‘* 211,464 575
SM7DQK . “ 29,008 182
SMTCRW 14 430,800 895
SM7CSN ‘195,435 498
SMS5API ‘““ 151,081 434
SM2CTY e 89,784 300
SM5CEU o 71,850 308
SMECKS .. 59,052 257
SMS5CAK 7. 21,087 184
Switzerland
HB9ZY ... A 319800 634
HB9AHA . “ 36,120 203
HB9IX .. 28 8,184 . B4
Wales
GW3INNF 3.8 16,150 173
Yugoslavia
YU1YG .. 14 118,720 439
YUZ2NF) .. " 56,316 361
U.S.S.R.
Estonia
UR2GZ ... A 15,762 109
UR2I1V .. 28 10,149 74
UR2CW . 21 312,056 795
UR2CE .. 7. 1,692 45
European
UAIDZ .. A 676,056 1326
UA3DR .. '* 299,046 643
UABXG e 55,045 261
Uv3xx .. “ 33,549 213
UW3KAS . 28,800 242
UA3TU .. 28 12,852 112
UA3AYN 6 1,980 33
UALKBB X 270 10
UASLL .. &1 53,244 304
UW3CX ' 40,740 250
UAGNF .. “ 3,600 61
UW3vVT .. 14 181,634 566
UASLZ .. " 96,278 314
UW3EH .. “ 67,497 302
DALLS ... " 33,535 160
UA4KNS - 23,552 157
UATWW . 7. 5,09 89
Kaliningrad
UA2CD .. 3.8 5432 91
Latvia
Ua2Az =R 64,680 273
Lithuania
UP2CP . A 158,188 566
UPZNY .. * 77,490 300
UP2CG .. 21 22.113 160
Moldavia
UOS5SA .. 14 70,072 382
Ukraine
UBSRR .. 14 43,439 283
White Russia
IIC2DN .. 28 279 13
UC2BF .. 14 11,390 82
ucacu T 1,080 28
Oceania
Australia
VK2ZKM . 21 159.768 432
VK2APK . 14 348,520 709
VK3AXK .. A 117,484 439
vK3Xg ... * 1,380 25
vK3av .. 28 67,368 276
VK3ISM .. 21 17,907 134

160

262
167
206
170

87

67
129
102

56
160
132
132

56
224
215
191
174
150
148

99

200
33

160
156

147

142
126
63

130

121

67
27

126
168

92
20
84
47

YV1BI 1.

YVSBTS . 3.8

6,672
42,436

62 48
154 103

MULTI-OPERATOR
North America

WB2MDH .. 107,735 299 145
(WB2MDH & WB2QZD)
WA3EW) 174,488 385 157

(K3VZV, WA3EGR, W3UCT
WASNVZ .. 141,760 367 16
(WASNVZ, WASNVY, WASALB)

K5VTA . 128,444 294 163

(KSVTA & WSEHY)
K6SEN/6 .. 1,126,356 1232 276
WBG6CPE 258,214 511 194

(WB6: NTZ, VLM, SAZ, VUD, HBK,
JAY, T, GIM)

WABGUF .. 390,00 610 240

(WASGUF & WABLYF)

KLTFRY .. 382,202 1292 158

(KL7FRY & KL7GAD)

VE1NV 293,727 500 213

(VEINV & VEIAKW)

3C5US .. 555,409 1764 199

(UNIV. OF SASKATCHEWAN)
Africa

5T5KG .. 1,111,350 1558 239

(IRIS & LLOYD COLVIN)
Europe

OESXXL .. 533,140 945 244

(OESANL, OES5DI, OESKE)

OEIXA .. 20,332 '133 92

(OEIWN & OE1WO)

0Z2KT 204,578 563 187

(0Z2KT & OZ6GR)

0Z2CV 47,908 167 118

(0Z2CV & 0Z6TL)

0Z4KY 32,513 207 61

(0Z4KY & 0Z7DX)

0Z4AHAM .. 1,240 38 20

GBFC .. 1,621,296 1927 324

(G2BVN, G3GJQ, G3HSR, G3LQP,

G3MRP, G3NAC, G5UG)
GB2SM .. 1,064,812 1705 238
(G3: JUL, NYY, SZG, HZL, RWL,
CRP, JEA, JLB, OLH, TUM, TZH)

GBKG .. 868,140 1447 212
(G2HDU, G3CNW, G3MSV, G3PEO,
GBKG)

G3RRIJ 818,664 1319 231
(G3RRJ & G3JXC)

G3LNS .. 538,128 1018 222
(G3: LNS, KDB, MHM, JFL)
G3LZQ 359,856 658 238
(G3LZQ & G3JXE)

G3SKY .. 99,297 376 153

'G3: KOY, NTM, SDD, UCw, VDZ)

OH2AM 1,828,200 2299 300
(OH-DX-RING R.Y.)

OH2TI .. 918,910 1576 215
(OH2BCP & OH2PC)

OH2AF .. 214,812 527 156
(OH: 2BG, 2BCA, 2BGD, 2VB)
ISRB 3,030,335 2556 463

IIRB & |1RB))
14LCK .. 2,102,275 2803 287

(11: LCK, AUM, BER, GAD, TAE)
I1CKR .. 815,745 1068 255

I1: BBJ, CZQ, PET, 0QQ, CKR)
I11AT .. 296,450 687 175
(11: AT, BEP, CAS, LG, TIG, TM2)

11DFD 166,530 562 102
(Club Station)

au1ITU 1,137,672 1991 207
(WA3BZA & HBOAW)

PASCN .. 1,158,966 1602 279

(PA@: EEM, GMU, HBO, SNG &
I1MOL)

LAIK .. 1,404,390 2033 277
(LA: 1EE, 2Ul, 31J, 3LJ), 8NH)

sSM28BJI 1,188,000 1760 270
(SM2BJI & SM2CZT)
SL5ZL .. 543,144 1016 244

(SM5ACQ & SM5CVH)
South America

HC1EY .. 1,738,486 2828 206
(HC1EY, HCIME, HCI1TH)

OA4S0 849,585 1358 209
(OA4S0 & O0A40s3)

4M4A 1,852,311 2544 249

(YV5: AAQ, BQF, CDK, CEY)

U.S.S.R.

UR2KAN .. 655,400 1373 226
(Jerry, Mart, Mati)

UA1KBW 1,251,513 1920 241
(Al, Alex, Val, Yuri)

UA3KBO . 589,788 1131 258

(UA3-27308 & UA9-2847)

UAGKED .. 528,000 1043 240
(UA4: 14912, 14913, 14951)
UA3KND .. 123,654 397 188
(Club Station)

UABRDO .. 104,876 433 167

(UA3: FG, HH, 27179, 27320)

UA2KBD .. 110,814 521 146
(UA2: DX, W), 12375)

UGZKFG .. 327,624 723 204
(Alex, George, Vic)

UQ2KAA 324,012 830 201

(UQ2: AN, AO, LL, 22317)

GD3VBL 87,374 341 1
(GD3VBL & 3531;;:5“3} UBSKTF .. 444,672 1032 201
(Nikolai N.E. & Nikolai F.Z.)
DKBAA .. 1,434,675 1961 275 | USARTEK 289,110 697 230
(DJ71K, DI6TS, others) (Boris & Tolik)
DJ9YG .. 622,618 1129 193 |UBSKIW .. 187,010 566 194
(DJ9YG, DJBWO, DL3LU, DLERJ{.. (Club Station)
DLBRM)

DJSEJ .. 131,084 540 206 | UASKHA .. 56,034 230 99
DJ: 9EJ, BCY, 6lQ, 6TT) (Club Station)

Check Logs: EL9C, LA3QG, LA4DJ, LASKK,

LA6U, LA7JH, LASBRI, OKINH, OKXVP,

SM3CER, SMS5BBC,

SMSBOE, SMSDSF, SMSDZG, SM5GA, SMSIC,
SMS5ZZ, SM6CZU, SMTACB, SM7CJC, SM7ICMY,
SM7DK, SM7TY, UNICC, UP2KNP, UA3FT,
UJSAH, UW9WC, VE3IMR, VK2CM, VK2MR,
VPSIU, WIBFS, W3MDJ, WA3HAN, W4NIJF,
WB4EOH, W6CFG, W6FKZ, K7ARR, W7MSI,
WASPYD, WORMQ, K@HIL, YVSAMP, YVSBPG,

9GIKT.

VK3ARX . 14 47,970 199 82
YIRIRS o, o8 330. 11 10
VK4P) ... A 4176 48 29
VK4AWF .. 21 30,016 159 64
VK4DO .. 14 27,000 129 72
VKSAX .. 14 9,702 70 49
Cook Islands
ZK1AR ... A 239,355 622 135
Hawaii
KHG6I) ... A 550,197 1790 113
WOPAN/KH6 ** 211,014 638 114
KH6BZF . 21 42,903 232 B3
WB6FHL/KHG6 '* 37,296 206 63
Laos
XWBAX .. A 521,888 1001 188
Terr. of New Guinea
VKSGN .. A 501,670 1009 170
VKIKS .. 14 51,597 228 81
New Zealand
ZL1KG ... A 1,042,152 1417 251
ZL1AIX .. * 556,052 1128 172
IL3AB .. 28 35,955 248 47
ZL1AGD ., 21 112,548 346 113
ZLapd .. " 19,494 129 54
ZL1AAS . 14 144,160 363 136
Philippines
DU1TFH . A 412,344 779 184
South America
Ascension Is.
ZDBCX .. 28 416,465 867 163
Argentina
LUBFP ... A 15,776 93 58
LUIDAB . 28 595,976 1109 184
LuU2DGo .. " 15,040 174 68
LUBFAD . 14 71,390 213 121
LU2FAD .. * 34,935 154 85
LUSDM 5,754 55 42
Bragzil
PY7ACQ .. A 303,800 602 175
PY1BAR .. *“ 56,660 227 89
i e o A 30,420 135 78
PY7APS . 21 78,125 221 125
PYSBHT ... ™ 38,220 192 70
PY2SD ... * 602 15 14
PY7GV .. 14 323,661 581 193
PY3BXW . '* 257,307 478 207
PY1BZY .. * 49616 168 112
PY26E ... * 34,196 142 103
PY2DCA .. 24,297 116 89
PY4KB ... * 1,464 34 24
Chile
CEGEF ... A 1,216 22 19
CE3ZN .. 21 422,064 1023 144
CEBAA .. 14 29,848 129 82
Colombia
HK4AET .. A 724,129 1144 217
Easter Island
K@OXV/CEBA A 4150 58 25
Netherlands Antilles
PI2CR ... A 185,470 630 170
Paraguay
ZP3AL .. 14 18,612 99 66
Peru .
DAAWY .. A 27.252 154 62|
Uruguay
CXSCO0 ... A 87,171 218 147
Venezuela
YVIAV ... A 89,139 257 129
YVSCIB .. 24,420 126 66
YVIFV .. 28 176,410 467 130
YV3NS ... ¢ 15,048 116 44
YVILA .. 21 553,776 1367 139
YVISA ... ¥ 175624 534 116
YVS5AGD . 14 352,500 519 235
vie) ... " 68,370 265 129
YVIQN ... “ 10,985 81 65

PAONLC, PY2DBYV, PY2DCA, PY3BAD, PY9HB,

SM5BHW, SMS5BNX,
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116

151
156

166
146
119

149

124

154

133

145
140
119
107
101

104

131

215
204
54

Morocco
CNBAW . 14 128,520 318
Mozambique
CR7DS .. 28 93,4 296
Rep. of Congo
SQSEP .. 2: 189,505 508
SA5FY .. 21 234,780 536
South Africa
ISSO0A ... A 322,538 668
IS6BE) . 28 323,390 745
ZS6BLR .. ** 136,255 385
Tanzania
S5H3K) . A 182,972 430
Asia
Afghanistan
YASREG ... A 114,948 345
Ceylon
4S7PB .. 14 6,794 64
India
VU2DKZ . 14 170,940 394
Israel
4X4FV .. 14 222,642 564
Japan
JAMICG ... A 272,020 656
JATIM ... A 163,520 404
JASLGG .. “ 96,150 294
JAZJAA s 88,917 282
JABAIP .. “ 68,478 232
JAIDFQ .. * 48,134 205
RIPG ... " 36,824 130
JABSW ... “ 28,923 112
JA7CDY .. * 23,528 129
RICey . * 4556 50
JA3DRY .. * 1,088 23
JA3DNU .. " 180 10
JA4AQR/S5 90 7
JASHZIT . 28 129,870 362
JAGAFL .. * 91,520 306
JAlJuq .. *“ 34,892 203
JA2AXG .. “ 33,726 158
JA11Z2Z . 22,490 122
RALIE o "™ 9,660 B3
JA2BYVZ .. “ 5328 48
JA2CWX . 21 247,836 5717
JAIMIN .. “* 154,496 372
JAIEOD ., ** 106,560 310
JASUR/® . 49,011 180
JABCAU .. * 17,591 132
JA2ZHMO .. * 15,517 91
JA2FDZ .. “ 13,847 81
JH1APM ..  “ 5070 48
JAIVIM .. ¢ 2,730 35
JATAEA . 14 725,190 1082
JA1JDP .. ™ 79,335 235
JA7TIH ... “ 8694 63
JALIAAT .. ™ 6,888 65
JAlIZ . e 2,083 38
ICF ... " 1,738 32
JA3BGF .. “ 1,656 30
JAIAG ... * 858 28
JASADW ..  “ 741 19
JABGR 4 55 5
KA2JP ... A 256,410 594
Korea
HLSTa ... A 80,115 284
Malaysia
SGM2P0 .. A 169,776 650
Ryukyu Islands
KR6LL ... A 411,585 761
KR6AB ... A 377,604 BOD5
KRGTAB . 28 12,474 94
UlSlSiRI
Armenia
UGESE .. 14 17,344 93
Asiatic
UWSCC .. A 481,004 650 276
22 e CQ o

UASEU .. A 306,319 579
UASYH .. ** 138,000 425
UWICR . 28 24,696 152
uwebz .. “ 17,287 104
UASBE .. 21 40,508 174
UWSWR . 14 16,464 101
UWSAF .. 7 30,213 132
UAPSH .. 21 15,486 158
UABRCO .. 14 128,590 492
UWBIE .. “ 15,704 166
UABAI ... * 12,900 166
UWQAA - 4692 72
Geor
UFGFE .. 21 Hﬂaﬂl 509
Kazakh
UL7JA . A 354,050 628
Turkoman
UNBBOD .. 14 77,539 230
Europe
Aland Islands
OHENI ... A 178,330 446
Austria
DE2EGL .. A 95,880 300
OE1EV ... “ 85,428 292
DE5DS/1 21 21,484 121
Belgium
ON5SD) .. 28 34,034 158
ON4XG .. 21 51,048 253
ONSMG .. “ 39,840 176
Czechslovakia
OK2ABU . A 111,244 350
OK1AHZ .. “ 76,358 296
OK1ADM ., “ 60,590 199
OK3EA .. “ 60,048 301
OK2BEN , “ 51,216 205
OK1VK ... " 38,270 157
OK1MP . 28 35,332 157
OK1ADP . 14 259,556 560
OK1AHV .. “ 81,792 301
oK20p .. " 57,460 222
OKIWGW . ¢ 33,384 154
OK3DG .. * 12,141 171
oK2aX . 3.8 8,856 132
OK2BHX . *“ 4,482 89
ORIVE ... “ 1,575 48
OK1AAE .. “ 676 32
Denmark
0DZ3SK ... A 454316 822
OZAFF ... ‘' 143,808 402
076 ... “ 32,550 133
UErox ... 21,384 146
LIRS v 4608 52
0Z3GW . 28 3,828 40
0Z40vV .. 14 1,972 56
0Z1F0 .. 7 5,301 86
England
GINMH .. A 966,249 1451
G3IAR ... ' 407,885 B806
G30ORK .. ** 351,373 661
G3CAZ .. “ 119382 271
G2AJB ... 38,199 214
G3RUV .. " 31,850 161
G3MwzZ .. “ 6,811 75
G3RJB ... *“ 2,914 61
G4CP ... 28 88,364 284
G3PQF ... * 2816 35
G3PEVU .. 21 136,367 410
GINLY .. 7 32,376 211
G3SIG 3.8 16,470 1M
France
FOMS ... A 155,015 3In
F2YS ... " 131,625 414
- 18,8957 118
ko) PN 4500 52
PO coav B 3,552 42
| [ 7,830 100
Finland
OH400 .. A 189,879 503
OHIUR .. “* 138528 424
OHIOE .. “ 99,240 359
OHIVA .. " 35,334 164
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151

225

133

237
191
187
202
118

167
144
120
117

\*

Iris and Lioya Colvin and their set-up at 5T5KG in
Mauritania. The Yasme DXpedition had to make a
hasty exit from this QTH due to sudden unsettled

._H

e —

diplomatic relations in that country.

OHSSM . 28 70,488
OBRZXA ... * 3,317
OH2BCZ . 21 241,902
OH6VE . 20,300
OH70K .. * 5,004
DH2WI .. 14 431,951
OHSVT ... " 121,198
OHSWF .. * 29,376
OH3XZ ... " 1,248
OHSUQ .. 7 1,170
OH1YW . 3.8 9,044

Germany
DJ6QT ... A 903,033
DJj2aZ ... A 564,417
DLONF ... " 335,220
DL7AA .. '* 332,882
DJ5BY ... ' 318,539
DJ2YA ... ' 248,942
DL7HZ ... ** 203,515
DJBIF ... " 173,004
DL7EN ... " 142,307
DJ4IZA .. " 110,084
DLSHC ... * 89,996
PN s 81,176
DLIAM .. “ 64,200
Dijaj1 ... * 53,821
DESES .. oM 46,740
DL6WE I 29,592
DLSEM “ 27,950
Ry e O 27,027
pLiIMD .. * 22,576
DL6KG ... * 18,104
DL7FP " 15,050
DIBA) ... * 12,376
DJBWS .. “ 8,150
11 K 6,300
DJ4HZ/m . * 3,828
DJ7ICP .. 28 270,504
DJAAX .. 28 245572
DJAPT ... ** 155,480
DLSPU ... 147,239
DL6HW .. * 53,940
DISLU ... 52,448
\pJsvq ... “ 32,627
oL ... ¢ 24, 704
DL7ZEM .. “ 9,288
DIBFC .. 21 281,813
DIBPC .. * 110,811
DI3EOW ... 28,386
e ... " 7.600
L6DF ... * 1,280
(DISFH .. 14 76,640
oL ... " 8,380
IDLSMC .. " 7,296
DJETK .. 3.8 22,578
DLSHN ... A 303,744
LSSy .. *“ 37,240
LONS ... 31,164
DL5MJ ... * 26,978
DL4ASK .. 14 402,160
Ry ... " 57,288
DL5SA0 .. 7. 169
DL4RO .. 3.8 14,229
DM4AWPL . A 51,660

259
40
616
118
86
799
400
192
30
32
121

1347
827
823
715
606
385
477
483
358
308
300
294
234
208
200
174
150
178
122
105

92
88
73
52
49
750
627
473
449
292
210
150
130
61
176
325
161
72
28
353
125
96
250

634
155
132
156
734
272

13
192

93
31
151
70
36
223
154
102
26
26
76

269
289
148
178
229
269
155
156
187
146
145
139
150
107
114
108

86

99

83

62

58

50
45

136
146
115
113

92
79

127
129

50
20

67
106

192
98
84
82

220

13
93

SVEWVY ..

HA5SBY

HASFE ...

HASFQ

TF3EA ...

I7AA

I9FLD ...
. 28

11PGL

IICWN ..
18T ....
12LAG ...
IIRRE ...
11KG ....

I1KFL
I1LCF

LX1BW ...

3A2MIC .

PABXPQ ..
PAQDEC ..

PAQVB
PABHTR

LA4LG

LAGY ...

LA3QG
LAGX)

SPBAJK ..
SPIAMI .

SPEAAT

SPSZU ..

SP9QS ...
SP5BB .

SP2BSX

CTIKT ...
CTIPK ...
CT1BB ..
CTIBT ..

YOSAFT

YO2BB .
YO3Ju ...

GMSACE
EM3JDR .
GM3SSB

ik
LA4AF ...

1

Greece
21 91,624 326 104
Hunglr]r
14 8,675 233 11
e 31,075 218 11
* 25555 153 9
-~ 1.0 3D I
Iceland
A 84,042 229 203|
Ital
. A 634,132 1221 236
' 540,582 1006 211
78,561 305 87
o 41,726 169 6
14 465,350 1026 22
“ 386,260 832 21
213,280 498 17
210,684 500 1
= 63,220 247 11
o 16,646 134 82
Luxembourg
A 36,039 295 123
Monaco
14 1,018 35 26
Netherlands
A 578,240 1020
= 91,440 294
Pl 14,065 112
. 21 23,322 126
Norway
. 48 11,816 B85
21 4830 68
5 3,520 44
45,215 265
- 13,272 104
Poland
A 245,700 549
21 5,043 67
. 14 99,392 313
2 4512 91
'y 700 29
i e -
. 3.8 1,974 47
Portugal
A 586,264 1098
265,710 710
28 141,540 4%
14 29,252 216
Romania
oo A 10,395 135 7
14 158,514 468 17
A 1,085 35 31
Scotland
. R 23,760 186
14 88,935 397 16
b 4,160 64 5
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Revolutionary broad band capacitive
P matching® Full power rated. Weather-
proof metal encased traps. Light-
weight: 27.5 Ibs. assembled. May be
stacked with 20 and/or 40 meter

beams. *(Pat. Pend.)

Classic 33

Hard working for extra gain on 10, 15
and 20 meters. Wider element spacing
and improved clamping. Broad band
capacitive match¥ Full power rating.
Weatherproof traps for constant fre-

quency stability. «(pas, Pend.)

TA-33

Excellent results for full ham band-
width. Full power rated for 10, 15,
and 20 meters. Strengthened center
sections of the 28" maximum length
elements. Weatherproof traps for con-
stant frequency stability. May be
converted to 40 meters.

TA-33 Jr.

A low power beam with “‘authority.”’
Rated at 300 watts AM/CW, and 1000
watts P.E.P, on SSB. May be converted
to MP-33 for higher power rating. Max.
element length is 26* 8".

P For more information on these, or any
of Mosley antennas see your nearest

Dept. 150 1 i
” / & authorized Mosley dealer, or write.
DS Eq ( %m% 4610 North Lindbergh Blvd. Bridgeton, Mo. 63042
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For Maximum Versatility, Add
To Your HEATHKIT

Heathkit SB-101 80-10 Meter SSB Transceiver.

Added to Front Panel Selection Of SSB Or CW
Filters . . . The New SB-640 External LMO Provides
Versatility And Performance For The SB-101 Trans-
*eiver Which Surpasses Every Other Make Of SSB
I'ransceiver. The new SB-101 features a front panel
“requency Control switch enabling Locked Normal
requency control for complete transceiver tuning
hrough its built-in LMO (Linear Master Oscillator),
wocked Auxiliary frequency control for transceiver
uning with the Heath SB-640 External LMO, and
in Unlocked Auxiliary position for separate tuning
vith the receiving frequency controlled by the SB-101
MO and the transmitting frequency controlled by
he SB-640 LMO.

Jrder The SB-101 For The Best Value In SSB Trans-
eivers . . . for high-performance features such as the
80 watts input P.E.P. SSB and 170 watts CW input
considered the optimum power for either barefoot

‘ARTIAL SB-101 SPECIFICATIONS — RECEIVER SECTION: Sensi-
ivity: Less than | microvolt for 15 db signal-plus-noise to noise rahio
or SSB operation. SSB selectivity: 2.1 kHz minimum ot 6 db down,
y kHz maximum at 60 db down — 2:1 nominal shape tactor — 6:60
ib. CW Selectivity: (With optional CW filter SBA-301-2 installed) 400
iz minimum at & db down, 2.0 kHz maximum at 60 db down. Spurious
esponse: Image ond IF rejection better than 50 db. Internal spurious
ignals below equivalent antenno input of 1 microvolt. TRANSMITTER
ECTION: DC power input: 55B: 180 wotts P.E.P. continuous voice
“W: 170 watts — 50Y; duty cycle. RF power output: 100 watts on
0 through 15 meters; 80 wotts on 10 meters (50 ohm nonreactive load)
Jutput impedance: 50 ohms to 75 ohms with less than 2:1 SWR. Os-
illator feedthrough or mixer products: 55 db below rated output
4darmonic radiation: 45 db below rated output. Transmit-receive
speration: $SB: Push-to-talk or VOX. CW: Provided by operating VOX
rom o keyed tone, using grid-block keying. CW side-tone: Internally
witched to speaker in CW mode. Approx. 1000 Hz tone. Carrier sup-

. $370.00

operation or for driving a linear), switch selection of
upper-lower sideband or CW operation, PTT 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.

We Invite You To Compare. Send for a complete
SB-101 spec. sheet. Contains all specifications and
complete schematic diagram. Then make your com-
parison with any other rig on the market.

Kit SB-101, Transceiver, 23 |lbs.. . . . $370.00
Assembled SBW.- 101, Transceiver, 23 Ibs. . .$540.00
Kit SB-600, SB-Series Speaker b Ibs.. . $18.75
Assembled SBW- 600, SB-Series Speaker 6 Ihs $24.95
SBA-301-2, Optional 400 Hz CW Filter. 1 Ib.. ..$20.95
SBA-1 0'0-1, Universal Mobile Mounting Bracket,

L1 A S S ST TR 1 f . $14.95
Kit HP-13, DC Mobile Power Supply, 7 lbs...........$64.95
Kit HP-23, Fixed-Station Power Supply, 19 lbs.... ... $49.95

pression: 50 db down from single-tone output. Unwanted sideband
suppression: 55 db down from single-tone output ot 1000 Hz reference.
Third order distortion: 30 db down from two-tone output. Noise level:
At least 40 db below single-tone carrier. RF compression (TALC):
10 db or grecter ot .1 ma final grid current. GENERAL: Frequency
coverage: 3.5 10 4.0; 7.0 to 7.5; 14.0 to 14.5; 21.0 to 21.5; 28.0 to 28.5;
285 to 29.0; 29.0 to 29.5; 295 to 300 (megahertz). Frequency sta-
bility: Less than 100 Hz per hour after 20 minutes warm-up from normal
ambient conditions. Less than 100 Hz for =109, line voltoge variations
Modes of operation: Selectoble upper or lower sideband (suppressed
carrier) and CW. Dial accuracy — “‘resettability’’': Within 200 Hz
on all bands. Electrical dial accuracy: Within 400 Hz aofter calibration
at nearest 100 kHz point. Dial mechanism backlash: Less than 50 Hz.
Calibration: 100 kHz crystal. Power requirements: /00 to BOO volts
at 250 ma: 300 volts at 150 ma; —110 volts ot 10 mo; 12 volts ot 4.76
amps. Cabinet dimensions: 1474" W x 6%¢" H x 133¢" D.

R R R R R R R R R R R R,



The New SB-640 External LMO
SB-101 Transceiver

! !,!H '--l‘a. I:! ! "‘ 'I".?‘ o ] :; U,I
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SEBATIY,
3 ey 3
{_.,J:. ?f; .':'_"-_‘- K
e Provides external control of
the SB-101 transmitting or

- -
’h y
i .-..-...l.l:._ .

transceiving frequency

Provides LMO (Linear Mas-
ter Oscillator) frequency
control or either of two cry-
stal controlled frequencies
for a total of five frequency
control options

Features the same calibra-
tion and smooth dial mech-
anism as the SB-101 built-
in LMO

HeathkitSB-640LMO.........................999.00

The SB-640 Is Like Adding A Second Receiver For
DX Operation . . . Provides (1) normal SB-101 trans-
ceiver operation, either external LMO (2) or crystal
(3) control of transceiver frequency, or either external
LLMO (4) or crystal (5) control of the transmit fre-
guency with independent receiver tuning through the
SB-101 LMO. A red panel light indicates when the
SB-640 1s 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 DX rig. Features SB-Series styling. Here is
a unigue combination of performance and versatility,
the uncompromised value of choosing Heathkit, plus
the “‘pride of authorship™ 1n going on the air with a

|
|
|
|
|
I
I
|
|

fine piece of communications equipment you have
assembled yourself. Note: The SB-640 operates only
with SB-101 transceivers.

T A R A N e AR At e L $99.00

SB-640 SPECIFICATIONS — Frequency owtput, LMO: 5 1o 55 MMz,
Frequency outpul, crystal: 4975 10 5525 MHz. Frequency stability:
Less than 100 Hz per hour ofter 20 minutes warmup from normal ambient
conditions. Less than 100 Hz for =10%; line voltage variations. Viseal
dial accuracy: Within 200 Hz on all bands. Electrical dial accuracy:
Within 400 Hz ofter calibration at nearest 100 kHz point. Dial mechanism
backlash: Less thon 50 Hz. Front panel controls: Main (LMO) Tuning
dial; LMO /XTAL switch; Crystal Selector switch — XTAL 1 /XTAL 2. Panel
light: ON when transmitting or transceiving frequency is controlled by
External LMO. Rear apron facilities: Connector to 5B-101. Frequency
Adjust trimmers XTAL 1 and XTAL 2. Power requirements (from 58-101
Transceiver): 150 VDC ot 5 ma. 12.6 VAC at 450 ma. Dimensions:
654" H. (plus feet) x 10" W. x 113¢" D. (including knobs).

'""“""E"“" — : HEATH COMPANY, Dept. 12-1 }
| B e e
. — FREE 1m ' Benton Harbor, Michigan 49022 '
| = i CATAI-OG I 1 Enclosed is $_ SN . plus shipping. |
LtF J mf:mm over l Please send model (s) — - |
| e T fo€ Sihee0/WEL | ' O Please send FREE Heathkit Catalog. [
i Q color TV, amateur radio, |
o = shortwave, test, CB, ma- Name e = I
e ¥ rine, educational, home | (Please Print) |
and hobby. Save up to 50% by doing the easy | Address L S— —t N
m "-.'3.'3»'.".".. Michgmaszz.  f Cv - e ok o |
i | 3 ) | Prices & specifications subject to change without notice. AM-187R |
L————-_—————————-——————————————-‘



PULSE TUNING
OF LINEARS

BY JOHN J. SCHULTZ, *W2EEY/1

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.

N OPERATOR would normally

tune up a 100 watt c.w. transmitter at only
25 watts d.c. input and then proceed to
operate it at 100 watts input without re-
checking the tuning, particularly for maxi-
mum power output. However, many
operators 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 tune-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
linearity of the amplifier cannot be optimized
by adjusting the drive and loading for the
best conditions.

D.C. and P.E.P. Input

The low duty cycle of s.s.b. voice opera-
tion, which is generally even lower than that
of c.w. operation, allows components to be
used in an amplifier (tubes, transformers,
etc.) which have low average power handling
capability. Therefore, an amplifier may be
rated for 250 watts c.w. service (full, sus-

1 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 watts. The average d.c. input
on s.s.b. depends upon the amplifier
characteristics, voice characteristics, efc. It
may be 250 watts or even less, but nonethe-
less, the amplifier is operating in a different
power demand condition than it would be on
c.w. and i1t 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 ¢.w. No problem 1s presented here
as the amplifier can be tuned under key-




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 1 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.
amplifier 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. or 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. 1. If the maximum ampli-
tude of the pluse represents the peak r.f. or
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. 1(A) has equal on and
off times. If the pulse sequence is repeated
60 times a second, each “on” pulse is %20
second long. The repetition time for a com-
plete on-off pulse sequence is Y60 second and,
therefore, the duty cycle is ¥2 or 50%. The
average power input is the peak input times
the duty cycles or, in the example just given,
it would be Y2 of the peak input.

If the excitation pulse were modified, as
shown in fig. 1(B) so that the repetition time
for a complete on-off pulse sequence re-
mained 0 second but the “on” pulses
were only one quarter the time duration of
the entire pulse sequence, the duty cycle
would be Y4 or 25% . Therefore, by choosing
the proper pulse “on” time as compared to
the time of an entire pulse sequence, it is

Fig. 2—Simple diode switch (A) and pulse signal
‘ g

enerator operating at line frequency.

possible to match the p.e.p. and average d.c.
operating conditions of any amplifier for
fune 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.

Pulsed Keyers

Various pulsed keyers can be used to
actually interrupt either the r.f. or a.f. tone
signal input to a s.s.b. transmitter. The
simplest situation 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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tuning functions adjusted so the indicated
power input is one-half the p.e.p. value while
power output is maximized.

If one either does not have a keyer or a
linear which has an average power input
rating of one-half its p.e.p. rating, various
other methods can be used to pulse-tune the
amplifier. A square wave generator driving
either a relay or solidstate 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-wave 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 filtered d.c. voltage to close the normal
signal 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
connected 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 multivibrator driving 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 varied. Values for 50
and 25% duty cycles are shown. The latter
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duty cycle would be typical of many TV-
tube type linears where a unit rated at 1,000
watts p.e.p. input might well be capable of
only 250 watts average or prolonged key-
down input.

Procedures

It should be noted that the overall objec-
tive when adjusting the drive, loading, erc.,
of a linear 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 use of the latter directly would cause
the linear d.c. input to exceed 1 kw. Using a
two-tone test, the average d.c. input is 0.64
of the p.e.p. input. When keyed, the average
d.c. should fall as described before depend-
ing upon the duty cycle chosen.

Keyer Waveshape

The form of waveshape which a keyer
produces should be checked at least once
with an oscilloscope. No keyer produces an
exact square wave and, in fact, the latter
would be illegal as noted in the next para-
graph. The actual duty cycle can be readily
estimated from the oscilloscope display by
comparing the actual area contained in the
“on” pulse to that of the area which would
be obtained with a perfect square wave. For
a keyer with a nominal duty cycle of 50%,

[Continued on page 116]




“ . /ALL NEW 6-Element
o RRSE R THUNDERBIRD DX

Model TH6DX

New “Hy-Q” Traps

Up to 9.5db

Forward Gain

25db Front-to-Back/ Ratio

SWR Less Than
1.5:1 on all Bands

Takes Maximum Power

odel TH6DX
149.50 Net

The best

Features af any * New 400 Watt Power  * New CW Filter Option * New CW Break-In Option
Transceiver — * New CW Sidetone Audio  New Precise Vernier * New Solid State VFO
Logging Scale

dell hi

electronics inc. "WHERE PROMISES ARE KEPT"

"Having Antenna or Tower problems? You can rely on Adelphi's

Personalized service. Call me toduv_"
Vy Bes 73's Vince, K2HEV-
Jericho Turnpike, Westbury, L.I., N.Y. 11591 (516) 333-7000




Something

Real

y New!

The result of 15 years of exhaustive research—of trying to find the best antenna fc
every possible situation. Not a re-hash of old material, but a completely new and exci
ing book describing techniques and concepts as never before seen in the antenna fiel:

So big and complete that it takes three volumes to tell the whole story. Now, afte
six years of preparation, the CQ Technical library is proud to present Volume I n
this soon-to-be-classic trilogy. Volumes 11 and III will follow in quick succession.

Here's just a
sample of what Vol-
ume | covers: Trans-
mission line theory,
Attenuation, Imped-
ance, Standing
waves, resonant and
non-resonant lines,
stub matching, sin-
gle and parallel co-
axial lines, radiation
fundamentals, cur-
rent distribution, in-
duction field, radi-
ated field, gain,
reciprocity, radia-
tion resistance, di-
poles, tripoles,
depth of electrical
ground, relative
ground conductivity
from s.w.r., reactive
variations, free
space 3 dimensional
patterns of long
wires of all practical
lengths, effect of
center and end feed
on antennas, tilted
antennas, termi-
nated long wires
and vee beams,

Watch for the announcement of volumes II and III.

matching, device
what happens to @
that reflected pow
which end of fej
is more importa
to match, how
use open wire fe
on beams, gamn
matches, IT-matchéd
feeding T-matq
with dual coa
transforming bg
anced 100 oh
coax lines to 200
50 ohms, capaciti
match for balanc
transmission ling
inductive (hair-pi
match, quarter wa
and short bazook
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broad band baly
and effect on feeé
point current, effe
of surrounding ¢
jects and pow
lines on feedpo
current, folded
pole matching
beams, feedi
stacked beams in
vidually or togeth|
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Reviews:

The Drake

W-4

Wattmeter =

BY WILFRED M. SCHERER,* W2AEF

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. indicator 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 1s due to the fact that the sensing ar-
rangement 1s 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 operating frequency is changed.
It is not adaptable, therefore, for fixed cali-
bration and its usefulness in respect to power

* Technical Director, CQ.

readings 1s 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.r. 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 relatively flat response can be real-
1zed over a frequency range of at least 15:1,
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 1s 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 ranges, 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.T. 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 SO-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
reflected 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 1:1, 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 1:1, 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-determined figures, reflected powers
of 1, 5, 10 and 25 percent of the forward
power indicate approximate s.w.r.s 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 getting close to being “in-the-
ballpark™ during antenna adjustments, the
ultimate goal of course is to obtain zero re-
flected power for unity s.w.r.

[Continued on page 113]

Rear view of the W-4 Wattmeter. The removable
sensing coupler mounts in the bottom of the case
in the upper part of which may be seen the
attached inter-connecting cable coiled uvp. T
s.w.r. calculator is at the lower left.




improves any
beam or doublet

Now you can improve your signal, also elim-
inate TVl and stray RF from feedline — with
Hy-Gain BN-86 FERRITE BALUN.

Broad band performance (3-30 MHz) makes
the BN-86 ideal for any beam or dipole an-
tenna. In addition it handles a full legal 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 of energy to the
antenna. This is due to the fact that in an
unbalanced condition currents can flow down
the outside (shield) of the coax. These cur-
rents radiate and thus affect both the pat-
tern and the front-to-back ratio. In addition,
they cause TVl and drain away effective
power.

=" =

NEW !

THE GREATEST
BALUN

UNDER THE
SUN

Mount either
above or 5

below the

boom

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-1, N.E. Highway 6, Lincoln,
Nebraska 68501.

HY-GAIN’S FERRITE BALUN

HY-GAIN ANTENNAS,; FOR THE MOST POWERFUL SIGNAL UNDER THE SUN

K §

. . e
-

- /' N

The Hy-Gain Ferrite Balun corrects this con-
dition while eliminating stray RF from the
feedline and supporting tower. The electrical
principle of operation is similar to that of a
1:1 transformer. It is frequency independent
and will operate over all ham bands. Comes
complete with Z-way hardware — U-bolt for
mounting on the boom of your beam and
husky 14" eyebolts for use as center insula-
tor on a doublet.
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Front view of the Mc iceiv
showing parts and control
loyout, . il

Club
Project:

@ NICEIVE R

. = ) o A e

BY DAVID F. PLANT,* KQLA]/Z

Ideal as a club project, the Moniceiver is a crystal controlled six meter re-
ceiver. The single conversion circuitry includes an effective noise limiter and
squelch circuit, making it well suited for monitoring or net use.

ERTAINLY it 1s accepted that There is, then, a good argument for moni-
public and emergency service are important toring a certain frequency. The problem 1is
aspects of the amateur radio service. yet how  that not many hams want to keep checking
many hams could fire up their mobile rigs  their receivers to make sure that they are
at four in the morning to report a fire or  on the exact frequency. Also the background
traffic accident? There 1s uht‘;i}'i the chance noise (like i1gnition plllhl..‘ﬁ from Dick’s
that someone is tuning around the band and 2
would hear the call, but it's a small chance.
And then there was the time that you wanted
to relay to the wife that you'd be late, or the
time that you just wanted some company
while driving: seems no one was listening.
even on the club frequency.

Porsche) can become quite fatiguing, to say
the least.

The solution is to build a separate receiver
for monitoring purposes. In the receiver,
incorporate squelch, crystal control, a good
noise limiter, and broad tuning. This 1s the
Moniceiver 6, as built for a club project by
* Number § Weehawken Street, N.Y., N.Y. 10014, the 6 & 2 Club of Downers Grove, lllinois.

34 e CQ e January, 1968




_ Circuit Description | =3

Basically, the Moniceiver is a single con-
version crystal controlled six meter receiver
with a relatively high (1500 kc¢) intermediate
frequency. This choice of 1.f. 1s 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 i.f. is also helpful because v.h.f. |
transmitters are seldom on the exact fre-l
quency and the 15 kc i.f. bandwidth enables
the operator to copy stations several Kkilo-| |
cycles off frequency. '

The schematic of the Moniceiver is shown

in fig. 1. A 6CB6A r.f. stage is followed by
the pentode section of a 6UBA, operating as
a mixer. The other section of the 6USA
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 i.f. stages
using the popular 6BA6 pentode and is then
detected by one diode section of a 6ALS.
The other diode section of the 6ALS func-
tions as a noise limiter feeding the audio to
one half of a 12AX7 audio amplifier.

The other half of the 12AX7 operates as
an adjustable 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. 1—Circuit of a 6 meter crystal controlled
receiver that incorporates a crystal controlled
local oscillator and a squelch circuit. All resistors
are a half watt unless otherwise noted. All
capacitors one or greater in value are in mmf.
Capacitors less than one in value are in mmf ex-
cept where otherwise noted. Capacitors marked
SM are silver micas and all if. and r.f. bypass
capacitors are disk types.

L,—2 turn link of hookup wire on the ground end
of '..1

Ly, Ly, Le—5t #24 e. closewound on 38" slug tuned
forms, Miller #4400 or equiv.

T, T.—=1500 ke i.f. Miller 12W-1 or equiv.
T:—1500 ke i.f. Miller 12W-2 or equiv.

T+—output transformer 5K ohms to 3.2 ohms.
Knight 54B2064 or equiv.

Y,—Overtone type crystal cut for the desired
frequency less the i.f. (1500 kc).
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Fig. 2—Layout of the 6 meter Moniceiver. Arrows on the tube socket locations indicate the positions
of the keyways. The dates in the |l.f. locations indicate the transformer orientation. The terminal
strips shown are mounted beneath the chassis as are the shields indicated by the broken lines.

making the audio amplifier inoperative.
When a carrier comes on the frequency the
a.v.c. voltage goes up, the clamp tube stops
drawing current, and the excessive bias is
removed from the audio stage. The audio
amplifier then functions normally and drives
the 6VOGT power amplifier stage to loud
speaker output.

Mechanical

The Moniceiver 1s built on a standard
22 X 5 X 9%2 inch aluminum chassis and
the layout i1s shown in fig. 2. The additional
chassis space at the front of the unit 1s in-
tentional, as some of the club members
wanted to add extra circuitry for application
to their particular needs. Most common was
the addition of extra crystal sockets and a
rotary switch to provide multi-channel cover-
age.

The i.f. transformers, crystal socket, out-
put transformer, and tube sockets are
mounted on the chassis and positioned as
shown in fig. 2 for ease of wiring and shortest
lead length. Holes are provided for L,, L..
and L. as shown; but these coils are not
mounted until the wiring stage.
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The speaker jack, antenna connector, and
power plug are mounted on the rear apron
of the chassis; and the squelch and volume
controls are placed on the front.

Terminal strips are mounted under the
chassis and positioned as per fig. 2.

Wiring A Club Project

There are two different approaches to
wiring a receiver project such as the Moni-
ceiver and cach has its advantages. One way
1s to build stage by stage, starting with the
audio and working backward. This technique
allows the builder to test each stage as it is
completed, thus simplifying testing and ex-
perimenting. Most of this writer’s prototype
and experimental receivers have been built
In this manner.

The second approach is to break the
wiring down into logical groups or lavers
such as i1s done with a commercially made
Kit. This procedure is better when several
units are being built at the same time since
the units will then be identical, simplhifying
any service problems that could arise. Also,
this avenue allows better construction
practice as all the near chassis wiring. such




as filament circuitry and grounding, can be
done first.

If the Moniceiver is chosen as a club proj-
ect, one club member could build a unit
initially and then break down the wiring for
the rest of the club members. This task
should be done by a person with some
building experience for the performance of
all the receivers is dependant upon his wiring
breakdown.1

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. The screen,
cathode, and 1.f. transformer bypass capaci-
tor leads should be as short as possible, so
allow plenty of grounding lugs (two at each
socket) for this purpose.

The B plus and a.v.c. lines, and the
sequelch circuit have many common wiring
junctions so several terminal strips were in-
cluded in the design of the Moniceiver. Near
V, and V., are two used as B plus tie points,
and the one near 1f. transformer, 7., has
one lug used for B plus, and the other lug
used for a tie point for the a.v.c. circuit
resistors. The eight lug terminal strip is used
for a.v.c., B plus, and the squelch and audio
circuit wiring.

Figure 3 illustrates the best way to wire
the 1.f. stages. A strap is formed with bare
wire between the two ground lugs and the
center terminal of the tube socket, and the
screen bypass capacitor is placed over the
socket in a manner that allows the body of
the capacitor to act as a shield across the
socket, thus isolating the grid circuitry from
the plate wiring. The r.f. stage is wired In a
similar fashion with the exception of dif-
ferent part values.

The filament circuit should be wired early
so it can lie close to the chassis. The volume
control leads do not have to' be shielded, but
they should be twisted together and kept
away from the filament wires and also close
to the chassis.

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

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

in the shielding between the r.f. stage and the
mixer.

Inductor L, consists of a two turn link
wound at the ground end of L. and is
mounted after wiring and shielding of the
r.f. stage have been completed. The link is
tied to the nearby terminal strip, one end
then being grounded and the other end going
to the center conductor of a short piece of
coax which is run to the antenna connector,

Iy

Testing and Alignment

Initial testing is accomplished by applying
filament and plate voltage to the Moniceiver,
and plugging in a speaker. Rotation of the
volume control, R,, should increase the
background noise.

The i.f. alignment is done by feeding a
1500 kc signal from a signal generator
through a capacitor to the plate of the mixer
tube, V.,. The three i.f. transformers are
peaked for maximum negative a.v.c. voltage,
as measured on a v.t.v.m.; Or maximum
audio output 1f the 1500 kc source 1is
modulated. Keep the level of the 1500 kc
signal as low as possible to avoid overload-
ing the a.v.c. circuit.

The local oscillator is adjusted by holding
a neon lamp (such as a NE51) near L; and
adjusting the slug. It will be found that the
output will peak, and then the crystal will
stop oscillating. This is typical of an over-
tone oscillator. Go back with the slug until
the oscillator fires again and then add half a
turn for luck. Turn the B plus off and on
several times to make sure that the oscillator
works whenever power is applied. Another

|
|
|
I

| Screen Resistor |
| Plote to
1.F. Xfmr.

Cathode Bias
Resistor

Fig. 3—Pictorial view of an i.f. stage socket wiring
showing the grounding techniques and the short
lead length on the bypass capacitors.

Januvary, 1968 e CQ e 37



indication of correct oscillator tuning will
be an increase in noise (hissing) in the re-
ceiver when the crystal is oscillating.

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

After alignment the squelch action should
be tested. Rotation of R, should cause com-
plete quieting in the receiver, and the point
where quieting occurs is the most sensitive
squelch setting. The 1 megohm resistor, R,
determines the squelch sensitivity and its
value should be decreased if the squelching
action is too sensitive, as evidenced by in-
ability to completely gquiet the receiver. Re-
sistor 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 for the filaments, and
175 to 250 v.d.c. at about 50 ma for the
plate supply. The necessary power can be
obtained from another piece of equipment,
or a separate power supply can be built.
Figure 4 shows a suitable supply that can be
built from inexpensive components. For
mobile operation, a small vibrator supply or
d.c. to d.c. converter will more than ade-
quately handle the power requirements. 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-directional type was found
to be the most successful—especially for
copying mobile stations. The high gain of the
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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 trigger 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 output
transformer, and the i.f. transformers are
used in CB receivers, 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 tubes for $6.15.

The author wishes to thank Lou Wardin,
WAO9BSF, for his many painstaking hours
drawing and redrawing schematics; and
Dave Arnold, W9DT]J, for many suggestions
and help. Special thanks to Mark Ross,
WORHZ, whose encouragement (and base-
ment) made possible Club Project Moni-
celver. ®

The moniceiver 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 for 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.




Join "THE TROUBLESHOOTERS”

who get paid top salaries for keeping today’s electronic world running

UsT THINK how much in demand

you would be if you could prevent
a TV station from going off the air
by repairing a transmitter...keep a
'whole assembly line moving by fixing
automated production controls...pre-
vent a bank, an airline, or your gov-
ernment from making serious mis-
takes by servicing a computer.

Today, whole industries depend on
electronics. When breakdowns or
emergencies occur, someone has got
to move in, take over, keep things

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.

running. That calls 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 called 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-how—the kind a good TV
service technician has—only lots more.

What You Need to Know

As one of The Troubleshooters, you'll
have to be ready to tackle a wide va-
riety of electronic problems. You may
not be able to dismantle what you're
working on—you must be able to take
it apart “in your head.” You'll have
to know enough electronics to under-
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 than you think. In fact, you can
master it without setting foot in a
classroom or giving up your job!
For over 30 years, the Cleveland
Institute of Electronics has special-
1zed 1n teaching electronics at home.

We've developed special techniques
that make learning easy, even if
you've had trouble studying before.
Our AUTO-PROGRAMMED™ Jessons
build your knowledge as easily and
solidly as you'd build a brick wall—
one brick at a time. And our instruc-
tion i1s 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.
Get FCC License or Money Back

Two-way mobile work and many
other types of troubleshooting call
for a Government 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-CIE men
who take it fail. But 9 out of 10 CIE
graduates pass. That’s why we can
offer this warranty. If you complete
one of our license preparation
courses, you will be able to get your
FCC License—or your money back.

Mail Coupon for 2 Free Books

Want to know more? Mail coupon
for our 40-page catalog describing
CIE courses and special book on how
to get a Government FCC License.

ENROLL UNDER NEW G.I. BILL

All CIE courses are available un-
der the new G.I. Bill. If you served
on active duty since January 31,
1955, or are in service now, check
box in coupon for G.l. Bill infor-
mation.

Cleveland Institute of Electronics

CIE

.....

Name

1776 E. 17th St., Dept. CQ-36, Cleveland, Ohio 44114

Cleveland Institute

of Electronics

1776 E.17ch St.,Cleveland,Ohio 44114

Please send me without cost or obligation:

1. Your 40-page book ‘“How To Succeed In
Electronics’ describing the job opportuni-

ties in electronics today, and how your
courses can prepare me for them,

FCC License.”

Age

State

Address

(Please Print)

City ____

Zip

1
i
|
i
i
|
i
|
1
[ |
[ |
i
[ |
1
|
:

2. Your book on “How To Get A Commercial }
i
[
i
i
i
i
|
i
[ |
[ |
[
|
i
i
i
i
i
|
"

Check here for G.I. Bill information
Accredited Member National Home Study Council CQ-36
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]HE rig here is homebrew and

using 14 gold plated 3/32 left handed fram-
istran screws and running 10 kilowatts into
a 6SN7 modulated by a pair of matched
CK722's...awk ... arghahhhhhhhh ... .”

Only a dream, it’s true. but if I can ever
perfect my invention it may really come to
pass. Right now all I have is a little black
box with a push-button switch on the top.
When I am on the receiving end of one of
these conversations | reach over and press
the little button once or twice, good and
hard. Nothing happens, of course, but if I
can just figure out a way to make some kind
of weird horrendous St. EImo’s Fire leap from
the Turner and down the guy’s esophagus |
will have contributed immeasurably to the
furtherance of ham radio.

lLast month I told vou that there was
such a large response to my comments on
the dullness of being a ham that T might
delve into the topic a bit deeper. The fault
isn’t in ham radio itself, I'd like to dump 1t
in the lap of the FCC—they ought to ask
you a few questions on the exam just to see
iIf you are capable of communicating once
the contact is established. Knowing how to
dip a final is keen, but once the rig 1s tuned
up you're sitting there with a mighty car-
rier at your fingertips and nothing worth-
while to do with it.

It's like getting a driver’s license, buying
a Rolls Royce, and then realizing that vou
only know how to drive in a straight line.

Let’s face it, it shows no technical prowess,
accomplishes nothing for the state of the art
of radio, to plug in a rig, connect an an-

*¢/0 CQ, 14 Vanderventer Avc_.. Port Washington,
L.I., NY. 11050.
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tenna, and ragchew with a guy. This 1s true
even if the rig is homebrew from plans In
a magazine, and goes double if the set is
high powered.

OK. so you made the contact—you've
also made your point that 1. The household
wiring is connected to the telephone pole
outside the shack, 2. The voltage 1s approxi-
mately 110 to 120 volts, 3. The rig i1s con-
nected to the power line properly and is
functioning as expected, 4. The antenna
didn’t blow down or corrode since the pre-
vious contact, 5. Messrs. Kennelly and
Heaviside knew what they were talking
about, and 6. The guy on the other end
knows at least as much as you do about ham
radio since he was able to get his junk
working too.

Like. so what? Once vou've confirmed the
foregoing things to vourself and the fellow
on the other end there’s not much point in
boggling the airwaves with insipid rig run-
downs. Do you think that now that I've
learned that your dinky signal is coming to
me courtesy of a Signal Schpritzer Mark
XII (or whatever other lies you feel like
peddling that day) that I really give a hoot?
Do you think that I'm going out to sell my
rig and buy a Signal Schpritzer Mark XII
because vou use one?

Quite frankly, many of the signals 1 hear
are so feeble and poorly modulated that
learning what the guy is using would only
be a deterrent when | go out to buy 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
using a competitor’s set.

|Continued on page 120]




Drake Ham Gear

MORE MUSCLE!

DRAKE L-4B
LINEAR
AMPLIFIER

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

e Built-in RF directional watt meter
calibrated 300 and 3000 watts
forward and 300 watts reflected

e Vernier plate tuning control
¢ Front panel AGC threshold

569500* adjustment and stand-by switch
No increase in price! Amateur Net...

e Epoxy finish and eye-ease panel
® Frequency Range: Ham bands 80 thru 10 meters. All frequencies
3.5 to 30 Mc covered with some retuning of coils ® Plate Input: 2000
watts PEP-SSB, 1000 watts DC on CW, AM and RTTY. Class B grounded
grid with inverse feedback ® Drive Requirements: 100 watts PEP-SSB,
75 watts CW, AM and RTTY @ Input Impedance: 50 ohms. Broad band
tuned input for low distortion, high efficiency ® Output Impedance:
Adjustable Pi-Network matches 50 ohm line with SWR not to exceed 2:1
® Built-in Antenna Relay ® Two Taut-band Suspension Meters ® Quiet,
low velocity, high volume blower ® Power Requirements: 230 V, 50-60
C, 15 amps or 115 V, 50-60 C, 30 amps ® Tubes: Two 3-500Z @ L-48
13'%,"W, 774"H, 14%,”D. WL.: 32 Ibs. ® Power Supply 624"W, 774"H,
117D, Wt.: 43 Ibs.

* Power Supply is
included in price

of L-4B. Solid State,
excellent dynamic
and static voltage
regulation. Separate
for a more flexible
installation.

DRAKE T-4XB
TRANSMITTER

430Q°°

Amateur Net

e PA cage has removable top

e |lluminated indicator for PTO
® Solid state linear permeability tuned VFO with 1 Kc read out and 100

e New tuning knob and skirt cycle stability ® Covers ham bands 80, 40, 20 and 15 meters completely and
28.5-29 Mc of 10 meters ® 160 Meters and general coverage to 30 Mc with

e Mike jack moved to side accessory crystals (excluding 2.3-3.0 Mc, 5.0-6.0 Mc and 11.0-11.5 Mc) ® Will
transceive with R-4, R-4A, or R-4B Receivers @ VOX or PTT @ Adjustable pi

i : network output matches 52 ohms with SWR 2:1 ® Transmitting AGC prevents

® Two new 8 pole CrY_StaI lattice flat topping ® Operates SSB (upper or lower), AM (controlled carrier modu-
filters give 60 dB Sideband lation) and CW (semi break-in with sidetone). Easily adaptable to RTTY @ In-

. : put Power: SSB and AM—-200 watts PEP, CW—-200 watts, a conservative rating

and Carrier Suppression ® 11 Tubes, 3 Transistors, 12 Diodes ® Power Requirements: Model AC-3,

i3 AC-4, DC-3 or DC-4 power supply ® Dimensions: 547H, 1034”W, 1134”D,
e Epoxy finish and eye-ease panel  overall length 125", Wt.: 14 Ibs.

For more information, see your distributor, or write:

Dept.218 R. L. DRAKE COMPANY 540 Richard St. Miamisburg, Ohio 45342
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AN AUDIO NOTCH FILTER

BY DON M. WHERRY, *W6EUM

This audio noftch 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.

NE OF the undesirable aspects
of the big jump towards transceivers has
been the huardships it has imposed on the
c.w. operators. the most important of which
is the lack of suflicient receiver selectivity
for satisfactory c.w. work. With a few ex-
ceptions this defic.ency i1s common in all
models of this type of equipment.

Several methods for helping this situation
have been published including such things as
outboard audio filters, outboard 1.f. stages
using crystal lattice filters. double conver-
sions, etc., but one feature of the better
standard receiver has been lacking in all
these modifications and additions—a notch
filter.

Anvone who has used an 1.f. notch hlter
has, I am sure, been impressed at the effect-

*7121 Grandview Drive, Camarillo, California
93010,
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iveness of this feature and of its ability to
time and again save a contact. The audio
version described here is slightly more dithi-
cult to use because of the interaction between
the depth and the frequency controls but a
little familiarization with its characteristics
will enable anyone to get results comparable
to the 1.f. version. A notch depth of —40 to
—45 db is easilv possible: in fact the theo-
retical depth is infinite as it is a simple phase
shift and signal cancellation process. With
a pure sine wave, depths of —55 to —65 db
are easy. However, with amateur c.w. signals
vou run into shght signal instabilities and
high harmonic contents so depths of below
—45 db are hard to obtain. Also at the
bottom of the notch vou are dcaling with a
very narrow bandwidth which muakes 1t a
little difficult to set in. These same general

situations also exist with the commercial




I VIC-18 equiv.

L,—Variable inductor, 21 hy mean value; UTC

Fig. 1—Circuit of an audio type notch filter to improve c.w. reception

Q,, Q,—FET’s, Motorola MPF103 or equiv.
Ry Rg—Dual 100K pot., IRC PQ 11-128

gty

i.f. notch filter, of course.

Circuit

An examination of the circuit of Fig. 1
shows the output of vour receiver feeding
into a phase shift network which shifts the
phase of some particular frequency 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 of the resistors or the capacitors
in the network. This unit changes the re-
sistors where R, and R, are the FREQUENCY
CONTROL and R® the DEPTH control.

As mentioned earlier there 1s some inter-
action between the two controls in that as
the FREQUENCY CONTROL values are changed
the DEPTH pot must also be changed slightly
to get a good deep notch. This maneuver 1s
not difficult to do as you become familiar
with the units operation, however. The
signals passing through the network (all
those not in the notch) are then fed into
an audio amplifier which uses two field effect
transistors ( Motorola type MPF103).

Negative Feedback

This amplifier has a tuned circuit in the
negative feedback portion consisting of L,

and Cg. The frequency of this circuit 1s set
by the choice of Cg and by varying 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
increasing the gain of amplifier. All other
frequencies are relatively unaffected by this
trap and are passed through as a large
amount of feedback thereby reducing the
gain. This “peak” feature i1s not absolutely
necessary and you can save some money by
not using it if you wish, thus eliminating
L,, C; and C,. Its use is highly recom-
mended, however, for two reasons: 1) it
adds to the general selectivity of the receiver
and, 2) it allows a steep skirt when 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 FREQUENCY CON-
TROL pot full clockwise. In any event, if you
use the peak features or not, you will need
some amplification to build up the loss from
the notch networks so some type of amplifier
iIs a must. You can use the two stages just
as they are, less the feedback components
mentioned, or you may eliminate one tran-
sistor and use a single stage. If you do this
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Fig. 2—Audio notch filter response curve shows

a notch at 900 c.p.s. with the peak at 700 c.p.s.

The notch frequency is set by R;-R; and the peak
frequency by L,-C;.

it is better to eliminate Q1 and feed the
notch network directly into the gate of the
last transistor.

F.E.T.S.

A word about these field effect transistors
in case you have not used transistors of this
type, and vou may not have as they have
been hardy to come by at a price most of us
would pay. They are the nearest thing to a
tube there is in the solid state field. They
have a high impedance input instead of the
usual solid state low impedance and can be
biased just like a tube. The ones here were
obtained from Allied Radio' where they cost
$1.00 each and are known as Motorola MPF
103. In case you have tried to pick up some
FETs at the usual parts house this is worth
remembering. Allied has more expensive
types also but these 103s are made by
Motorola for pulse and audio work where
they are very satisfactory. The noise figure

1 Allied Radio, 100 N. Western Ave., Chicago, Ill.
60680,

—

Level indb

Frequency in cp.s.

Fig. 3—Response of the audio notch filter with
the NOTCH CONTROL set at zero and the peak

at 750 c.p.s.

3
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of this unit, for instance, is unusually low
for solid state, being —65 db below one volt
output. The gain of the unit is 8 db with the
notch network out (FREQUENCY CONTROL 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.

Construction

The unit is constructed on a printed cir-
cuit board. No attempt will be made here to
tell you how to make these boards, it has
been explained many times 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 unit when completed. Figure 4 is a scale
layout of this board which you may use as
a template if you wish. In case this 1s your
first attempt at printed boards—you might
have fun laying out your own, however.
You can, of 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. The input 1s
an RCA type phono jack mounted on 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. The circuit board 1s 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 wall inside the box by a small home
made clamp.

Power Supply

The unit 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 and probably
best way to do it. The current drain is very
small, only 0.4 milliampere for the entire
unit which will give long battery life—not
too far from the normal shelf life in fact.
In case you do want to 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. The value

2 Lowenstein, H., “Simple Etched Circuit
Boards,” CQ, September 1967, page 17.




Top view of the completely assembled audio notch filter printed board.

1

l

|rj
-
B =m
#
-
|
L}
| A
E
T ¥
——
-~ - .

Fig. 4—Bottom view of the printed circuit board for the audio notch filter. Drawing is to scale
and may be used as a template if desired. See text about C,;. Switch S, is part of DEPTH CON-
TROL, R;. All resistors are Y2 watt and all capacitors are in mf.
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“THE NEW RTTY
HANDBOOK"’

HANDBOOK

Byvron H. K

A treasury of vital and “hard to get”
information. Loaded with equipment
schematics, adjustment procedures, op-
erating procedures, etc. A valuable 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 a must for your library!
Only $3.95.

*New York State residents Must add sales
tax applicable to your area.

CQ Magazine
14 VANDERVENTER AVENUE

PORT WASHINGTON, LI, N.Y. 11050

SIRS: My check (money order) for $
is enclosed. Please send _
“The New RTTY Handbook.

copies of the

Name

Address

City State Zip
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of R, is set to give you approximately 15
v.d.c. under load.

General

Some general comments on the unit: 1)
Figure 1 shows a bypass capacitor across
R,,. and the printed circuit board layout
(fig. 4) also shows a place for this capacitor
and the view of the board shows it in place.
This picture was taken during the develop-
mental period of the unit and transistor other
than the MPF 103 was being used which
required more gain out of the unit, hence
the bypassed source resistor. In case vou do
trv another tvpe FET vou may need this
capacitor, so it was shown. You will not
need it with the 103s, however. In fact, the
unit has a tendency towards oscillations with
it in place so omit it if vou are following the
parts list and using the 103s. 2) For normal
operation of the unit without the notch
filter in use, turn the frequency determining
pot full clockwise, which takes the network
largelv out of action. The pot should be
wired to have the resistance out in the full
clockwise position. When the pot is turned
back counterclockwise to put the notch net-
work into operation there will be a reduction
in the output level. This will require a lhittle
additional output from the receiver’s audio
system to bring everything back to the
normal level. 3) The feedback inductance,
L,. is the most expensive part of the unit
and vou might find a cheaper item to sub-
stitute. The VIC called out, or any other
good adjustable inductor, is by far the best,
however. 4) In case vou do substitute some
other type of FET probably the only change
yvou will have to make is the value of R,
and R,.. Unless vou can dig it out of the
transistor specs you may need some cut and
try there. 5) You will note that the value of
C', and C5 is seemingly small: this was done
to give a little roll-off at the low frequencies.

The unit isn’t very expensive or difficult |
to build and I think vou will find it very |
useful so why not whip one up? il




“THE ALL DAY EVERY DAY NET"

CARS

BY EDWARD A. GRIBI, JR.* WB6IZF

M)BILEERS 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
1s old hat to this able group calling them-
selves the West Coast Amateur Radio
Service, Inc. The unique organization of
dedicated amateurs monitor 7255 kc every
day during the daylight hours “in an effort
to serve the public and other radio amateurs
by assisting in emergencies, handling traffic,
and facilitating contacts” (WCARS Bylaws).
The service net utilizes fast break-in and
brief transmissions to maintain 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
1967 there were more than 400 members in
seven western states and Mexico.

WCARS holds a formal net session with
roll call and formal traffic listings at noon
Pacific local time daily consuming approxi-
mately 30 to 45 minutes. Net discipline is
rigidly maintained during this period (no
personal names are used, for instance) in
order to train members to operate with
efficiency and effectiveness in the event of an
emergency or disaster. The bulk 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 tvpical 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. Arrangements 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 transmissions 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, WAGPCY, a member of the California High-
way Patrol and WCARS is shown with his patrol
car which is equipped with ham gear.
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A view of WB6IZF during a typical WCARS mobile
Operation.

Day in, day out, 365 days a vear, it's
mainly routine situations: signal reports, re-
quest for a phone patch, all manner of
miscellany, but punctuated by the occasional
electrifving emergency “BREAK, BREAK,
BREAK:" Many stations monitor for hours
at a time without ever making a transmission
because they find it much more fascinating
and satisfying than casual operation. The
most important thing to many mobiles and
portables is the secure feeling that a broad
service ranging from signal reports to
emergency aid on the highway is no farther
away than the mike button. To all partici-
pants, 1t’s where the action is.

10 to 20 emergency messages are handled
nearly every month—Ilike the rainy day in
April when mobiles called in four different
unreported traffic accidents within 15
minutes in the middle of formal net session.
Each individual accident took less than two
minutes from the emergency triple break to
“phone call completed™ by a base station—
all with net operation proceeding normally
in between. Other less typical situations in-
cluded back-up of a sinking raft near the
Galapagos Islands, helping a snow-bound
ham get aid. calling an ambulance for a
mother going into labor, and providing vital
communications during several floods in
Utah and California. Recently in response
to QST placed on the Net by sightless ama-
teur K6EJT hundreds of hams all over the
west cooperated to spread a description of a
car with a child that had been given an
incorrect and potentially lethal prescription.
W6FKQ located the car and prevented the
grateful parents from administering ad-
ditional doses. Less dramatic but very heart-
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warming are the number of phone patches
run for servicemen on maritime mobiles—
most ships call in on 7255 whenever in
range for any kind of help they might need
on shore. The same is true on other bands—
whenever a station indicates he has some
kind of urgent traffic for the West Coast
during the day he is often helped by a relay
through WCARS or a station coming from
40 to 20 or 15 to help out. Other services
have included the ARRL Pacific-Southweast
Division Convention and Oakland Hamfest
“talk-ins”" both at the invitation of the con-
vention arrangers.

In order to handle these varied situations,
Net members have adopted several pro-
cedural signals which now are finding wide
acceptance on other nets and frequencies:

BREAK-BREAK-BREAK — Emergency
only, all stations stand by. Woe betide the
uwary station using the triple break for
casual interruption.

BREAK-BREAK—Has come
priority or urgent type traffic.

CONTACT—Used to notify Net Control
that one wishes to contact a station just
heard.

INFORMATION—Indicating to Net
Control that one has information pertinent
to Net operation—this covers all other con-
tingencies.

The one inflexible procedural rule 1is
“never say more than one brief sentence
without dropping vyour v.0.Xx. or mike
button!”

Sideband is the usual mode but any signal
that can be copied by any station will be
helped. In one notable instance a mobile
with a microphone out of action reported a
car on fire on a freeway in a jerky but read-
able c.w. by keving his p.t.t. button.

The variety of participants in the Net
operations indicates the wide respect that the
Service holds. Two SCM’s and a number of
members of NTS, AREC, and RACES are
active members of WCARS. The California
Highway Patrol 1s a charter member of the
Net with three Patrol-owned amateur trans-
ceivers and Patrol amateur operators avail-
able to maintain official haison with the Net
under prolonged emergency conditions. The
Net maintains regular contact with Red
Nacional de Emergencia, the Mexican
Emergency Net. Active members and partic-
ipants in WCARS include members of the

(0O mean

[Continued on page [16]
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10-15-20-40 METERS

Only from HUSTLER will you receive the
mechanical and electrical performance you want
in a 4 Band Trap Vertical. Make the com-
parison and see for yourself.

Look what you get with Hustler!

e Individually and precisely tuned traps!

e Lowest SWR and Widest Band width!
Outstanding mechanical construction!
Heavy gauge heat treated aluminum!
Stainless and cadimum plated steel parts!
Base impedance nominal 52 ohms!

WHOLE BAND OPERATION WITHOUT
READJUSTMENT!

e FOR 75-80 METER OPERATION ADD HUSTLER MOBILE RM 75
OR RM 758 RESONATOR ON TOP OF 4BTV. BAND WIDTH 60 TO
100 KC...UNDER 2 TO 1 SWR

“on FIKED STATION
TRAP VERTIGAL
@usTie® ANTENNAS

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

See your
distributor or
write for

new catalog

3455 Vega A
NE W" TRONICS corp. / Cleueianii?%h:zliﬁ




CTOBER 4, 1967 marked the
tenth anniversary of the space age. On that
day in 1957, the Soviet Union launched the
first man-made satellite, SPUTNIK-1, Into a
successful orbit around the earth.

In the ten years that have elapsed since
the launching of SPUTNIK-1, 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 1 by Italy), and an additional 45 have
been rocketed to the moon, Venus, and Mars
and into orbits around the sun (25 by the
USA and 20 by the Soviet Union).

The United States has successfully placed
into orbit and landed 14 manned spacecraft:
the Soviet Union has orbited 9, landed 8.
(Cosmonaut V. Komarov perished on April
24, 1967 when the Sovyuz-1 spacecraft he
was piloting to earth crashed due to a land-
ing parachute failure.)

Communications in one form or another
play a vital role on every satellite and space-
craft launched. The 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 earth, moon.
Venus and Mars have been flashed back to
earth over communication links: beacon

*11307 Clara Street, Silver Spring, Md. 20902.
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Space Communications

Enters Its Second
Decade

BY GEORGE JACOBS,* W3ASK

transmitters 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 satellites were in orbit
transmitting radio signals of one type or
another back to earth on more than 115
frequencies in the h.f.,, v.h.f.,, and u.h.f.
bands allocated to satellites. Radio amateurs
and space-listeners report receiving many of
these transmissions, sometimes with fairly
inexpensive receiving equipment.

Table I lists those frequencies on which
orbiting satellites launched by the United
States were transmitting radio signals back
to earth as of November 15, 1967. The
transmitters on many of these satellites are
expected to continue operating throughout
1968, and beyond.

The USSR has launched over 180 satellites
to date in their Cosmos scientific 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 part, how-
ever, signals from Russian satellites can us-
ually be heard on either one or several of the
following frequencies: 19.540, 19.545,




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-

ting 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 mc.
Russian satellites have also operated on
30.008, 39.986, 89.100, 90.023, 90.158,
90.225, 90.378 and 183.538 mc. CosmMos
satellites are usually launched on an inclina-
tion of either 49, 56, 72 or 82 degrees, and
have periods ranging between 92 and 104
minutes.

France has successfully launched four
satellites to date; three are now silent but
one, DIADEM-1 or DI1-C continues to trans-
mit tone modulated c.w. signals on 149.97
and 399.92 mc. The French satellite’s orbit
makes an inclination of 40 degrees with the
equator 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
foot platform anchored three miles off the
coast of Kenya, East Africa. The satellite,
being used for air density and ionospheric
studies, transmits telemetry data upon com-
mand on 136.53 and 136.74 mc. The Satel-
lite’s orbit makes an inclination of 2.9
degrees with the equator, and has a period of
95 minutes.

Satellite Power

The transmitters on board most satellites
are of very low power, usually less than a
watt. Recently launched satellites have some-
what higher power transmitters. For example,
the automatic cloud-cover picture transmit-
ters (APT) operating aboard the Essa
satellites on 137.5 mc and on the NiMBUS-2
satellite on 136.95 mc are each rated at five
watts. The command-operated c.w. beacon

and telemetry transmitters on the OGO series
of satellites (operating on 136.2 mc) have
an output of ten watts, and the telemetry
transmitters command-operated on 400.25
and 400.85 mc are rated at four watts. A six
watt transmitter operating on 136.02 mc
beams telemetry signals back to earth from
the EXrPLORER-33 satellite.

The most powerful transmitters reported
on any satellite launched by the United
States are the 30 watt v.h.f. transmitters
aboard ATS 1 and 3. These transmitters,
part of a transmitter-receiver combination

Dieter Oslender of Bad Godesberg, Germany

has copied signals from hundreds of space
satellites at his neat and relatively compact
satellite-listening post show above.
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(transponder) on each satellite, are being
used for experimental transmissions to eval-
uate two-way satellite communications with
relatively small fixed, portable and mobile
ground stations, ships at sea and in-flight
aircraft. The transmitters operate on 135.6
mc and use frequency modulation with a
bandwidth of 90 kc (90F9 emission). Each
transmitter feeds a phased-array antenna
consisting of eight radiating elements located
around the base end of the ATS satellite.

The ATS high-power transmitters are used
only when communication tests are sched-
uled.

Spaceman Frequencies

The frequencies that will be used on the
Apollo spacecraft have not yet been an-
nounced. In the past American astronauts
aboard Mercury and Gemini spacecraft re-
ported to earth on an h.f. frequency of ap-

Band Purpose of Allocations

space research
space research
space research
space research

10,003-10,005 kc/s
15,762-15,768 kc/s
18,030-18,036 kc/s
19,990-20,010 ke/s

20,007 ke/s

may be used in an emer-
gency, in the search for,
and rescue of, astronauts
and space vehicles

30,005-30,010 kc/s
39,986-40,002 kc/s
136-137 mc/s

space research

space research

space research (teleme-
tering and tracking)

137-138 mc/s meteorological satellites,
space research (teleme-
tering and tracking) and

space service

143.6-143.65 mc/s space research (teleme-

tering and tracking)

144-146 mc/s radio amateur space ac-

tivities

148.25 mc/s (%= 15 kc/s) space telecommand
149.9-150.05 mc/s radionavigation satellites
1542 mc/s (= 15 kc/s) space telecommand
183.1-184.1 mc¢/s space research

267-273 mc/s space (telemetering)
399.0-400.05 mc/s radionavigation satellites

400.05-401 mc/s meteorological satellites mainte-
nance telemetry, space research

(telemetering and tracking)

401-402 mc/s space (telemetering)
449.75-450.25 mc/s space telecommand
460-470 mc/s meteorological satellites

A list of satellite bands in use.
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proximately 15.017 mc¢ and on 296.8 and
243.0 mc in the v.h.f. band.

Cosmonauts on board Soviet manned
spacecraft have used 17.365, 18.035, 19.996
and 143.625 mc for voice and telemetry
transmissions.

Satellite Listening

While the signals from many of the satel-
lites now in orbit are very weak and can
only be received with low noise receivers
and high gain tracking antennas, the signals
from some satellites operating in the high
frequency bands can often be heard well on
relatively inexpensive shortwave receivers
using simple antennas such as an outdoor
whip or dipole. Signals from high power
satellite transmitters in the v.h.f. and u.h.f.
bands (especially in the 136-138 mc range
and in the 144-146 mc amateur band) can
often be received well on relatively inex-
pensive v.h.f. and u.h.f. receivers, or on
shortwave receivers equipped with suitable
frequency converters. An outside antenna,
preferably one with directivity and gain is
generally required for reception of most
satellite signals, especially those from low
power transmitters.

The satellites which can be heard with the
least difficulty are those which transmit con-
tinuous c.w. signals. These signals, which
are often used as tracking beacons, can us-
ually be identified by their steady tone when
the receiver’'s best frequency oscillator
(b.f.o.) 1s in the oN position. Telemetry
signals are often more difficult to receive,
since in most cases telemetry data is trans-
mitted for only brief periods upon command
from the ground. Telemetry signals usually
consist of two or more musical tones trans-
mitted at the same time, or in the case of
the Russian Cosmos satellites, of a series
of dots and dashes of different length. Be-
cause of the great number of satellites now
in orbit, a greater number of transmitters
are command-operated than previously, in
order to avoid interference between satellite
signals operating on the same or nearby
frecuencies.

Orbital inclination and period data are
included in Table I as a further aid in identi-
fying satellites from which signals can be
received. Inclination is the angle that the
satellite’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




which the satellite’s signal should be heard
first. The satellite’s period is the time it takes,
in minutes, for the satellite to complete an
orbit. By timing reception on successive or-
bits, it 1s often possible to identify a satellite
by its known period.

The exact time that a satellite passes over-
head, or nearest to a listener’s location as it
orbits in space can be determined by noting
the Doppler shift on the satellite’s signal.
The relative velocity of the satellite with
reference to a listener on earth causes the
satellite’s signal to change pitch in much the
same manner that a train’s whistle changes
pitch as the train approaches and moves
away from an observer at relatively high

speeds. The frequency on which the satellite
is transmitting will appear to increase as the
satellite approaches, and decrease as it moves
away from the listener on the ground. The
satellite 1s nearest to being overhead at the
instant the pitch of its begins to decrease. At
20 mc the Doppler shift will be approxi-
mately one kilocycle each side of the center
frequency, while at 136 mc the shift can be
as much as six kilocycles.

With a suitable receiver and antenna, and
the information contained in Table I, it
should be possible to tune into the wide,
wide regions of space, and listen to the ex-
citing sounds of the satellites as they flash
signals back to earth. =

Table I—List of Transmitting Satellites as of November 15, 1967

Freq. Period |Inclina-
(Mc) Satellite Name Purpose (Minutes)|tion Remarks
(Degrees)

20.000 EXPLORER—27 Geodetic studies 108 41.2 Command, tone modulated beacon

20.005 EXPLORER—22 " 105 80 A

40.000 EXPLORER—27 o 108 41.2 4

41.000 EXPLORER—27 A 108 41.2 :

54.000 TRANSIT—4A Navigation 104 67 3

136.020 | EXPLORER—33 Scientific 23434 49.2 Command, c.w. beacon & telemetry

136.078 | ALOUETTE—I1 lonospheric studies 105.5 80.5 =

136.080 | ALOUETTE—2 (g 121.3 79.8 =

136.141 EXPLORER—34 Interplanetary studies 6358 67.2 a

136.142 RELAY—/2 Communication studies 195 46.3 Command, telemetry

136,171 EXPLORER—22 Geodetic studies 105 80 "

136.200 | OGO—1 Geophysical studies 3841 53.8 Command, c.w. beacon & telemetry

136.200 | OGO—2 i 104 87.4 -

136.200 | OGO—3 x 291 51.8 s

136.200 | OGO—4 . 97.7 86 "

136.233 TIROS—7 Weather studies 97.4 58.2 Continuous c¢.w. beacon, command

telemetry

136.260 | ERS—20 Radiation studies 2831 144 Command, c.w. beacon & telemetry

136.273 EXPLORER—26 Magnetic field studies 440 20.1 Continuous, c¢.w. beacon & telemetry

136.290 0S0O—3 Solar studies 05.6 329 Command, c.w. beacon & telemetry
|136.350 | FR—1 lonospheric studies 100 75.9 "

136.380 EXPLORER—131 Ionospheric studies 121 79.8 Command, c.w. beacon & telemetry

136.380 | ERS—27 Radiation studies 2832 34.5 Continuous, c.w. beacon & telemetry *

136.410 PEGASUS—1 Meteoroid detection 97 31.8 Command, telemetry

136.410 | PEGASUS—2 u 97 31.8 2

136.410 | PEGASUS—3 ” 94.6 28.9 "

136.440 EARLY BIRD Operational Communication | 1437 1.4 Command, c.w. beacon & telemetry

136.440 | INTEL—2—F1 4 730 17.2 -

136.440 | INTEL—2—F2 ¥ 1449 2.14 5

136.440 INTEL—2—F3 k. 1436 1.18 .

136.440 INTEL—2—F4 = 1438 - 0.9 =

136.440 ERS—I15 Radiation studies 167.6 90.1 Continuous, c.w. beacon & telemetry *

136.467 SYNCOM—2 Communications 1436 30 Command, c.w. beacon & telemetry

136.470 | SYNCOM—/3 " 1436 1.5 =

136.470 | ATS—I Applied Technology 1436 0.1 Command, telemetry

136.470 | ATS—2 of 197.6 28.4 o

136470 | ATS—3 i 1436 0.5 X

136.500 | NIMBUS—2 Weather studies 108.1 100.3 Continuous c.w. beacon, command

telemetry

136.530 | EXPLORER—30 Solar studies 101 59.7 Command, c.w. beacon & telemetry

136.530 | ERS—18 Radiation studies 2831 34.1 Continuous, c.w. beacon & telemetry *

136.560 | ARIEL—3 Space sciences studies 95.5 80.2 Continuous, c.w. beacon & telemetry

136.590 | PEGASUS—3 Meteoroid detection 94.6 28.9 Command, telemetry

136.590 | ALOUETTE—2 Ionospheric studies 121.3 79.8 Command, c.w. beacon & telemetry

136.591 | ALOUETTE—1 105.5 80.5 "

—
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Table I— List of Transmitting Satellites as of November 15, 1967 (cont.)
Freq. Period |Inclina-
| (Mc) Satellite Name Purpose (Minutes)| tion Remarks
(Degrees)
136.620 | RELAY—2 Communication studies 195 46.3 Command, telemetry
136.653 1963—38C Radiation studies 107.3 90 P
136.709 | EXPLORER—24 Air density studies 108 81.4 Continuous, c¢.w. beacon
136.740 EXPLORER—27 Geodetic studies 108 41.2 Command, c.w, beacon & telemetry
136.770 ESSA—2 Operational weather 113.5 101 Continuous c¢.w. beacon, command
telemetry
136.770 | ESSA—3 » 114.6 101 i
136.770 | ESSA—4 ;| 1134 102 o
136.770 ESSA—S5 i 113.5 102 1
136.800 FR—I1 lonospheric studies 100 75.9 Command, c.w. beacon
136.800 EGRS—7 Geodetic studies 167.5 90.1 v
136.800 DODGE Gravity studies 1319 6.25 Command, c.w. beacon & telemetry
136.840 | EGRS—3 Geodetic studies 103.5 70 ”
136.840 | EGRS—9 i 172.1 89.6
136.889 | PEGASUS—-2 Meteoroid detection 97 1.8 Command, telemetry
136.890 PEGASUS—I1 5 97 31.8 4
136.924 TIROS—7 Weather studies 07.4 58.2 Command, c.w. beacon & telemetry
136.950 NIMBUS—2 o 108.1 100.3 Command, telemetry & photos (APT)
136.980 SYNCOM—2 Communications 1436 30 Command, telemetry
136.980 | SYNCOM—3 p 1436 1.5 "
136.980 EARLY BIRD Operational Communication | 1437 1.4 Command, c.w. beacon & telemetry
136.980 | ALOUETTE—2 lonospheric studies 121.3 79.8 Command, telemetry
136.980 | ALOUETTE—1 L 105.5 80.5 #
136.980 INTEL—2—F1 Operational Communication 730 17.2 ‘
136.980 | INTEL—2—F2 il 1449 2.14 "
136,980 INTEL—2—F3 = 1436 1.18 2
136.980 INTEL—2—F4 f 1438 0.9 E
137.140 | AURORA—I1 Aurora Studies 172.1 89.9 Command, c.w. beacon & telemetry
137.200 | NIMBUS—2 Weather studies 108.1 100.3 Command, telemetry & photos
137.350 | ATS—1 Applied Technology 1436 0.1 Command, telemetry
137.350 ATS—2 5 197.6 28.4 !
137.350 | ATS—3 1436 0.5
137.500 ESSA—2 Operational weather 113.5 101 Command, telemetry & photos (APT)
137.500 ESSA—4 = 113.4 102 i
137.500 | ESSA—5 ’ 113.5 102 N
137.740 | GRAVGRAD—4 Gravity studies 103.4 70 Command, c.w. beacon & telemetry
137.980 | GRAVGRAD—S5 4 103.4 70 .t
150 TRANSIT—4A Navigation 104 67 Command, tone modulated beacon
150 1963—22A Gravity studies 99.6 90 Continuous, c¢.w. beacon & telemetry
150 1963—49B Not specified 107 90 i
150 1964—26A ™ 103 90 ”
150 1964—R83D 106 9() "
150 1965—109A i 105 89 -
150 1966—S5SA 4 106 89.7 d
150 1966—24A % 105.3 89.7
150 1966—T76A i 106.8 88.9 g’
162 ANNA—I1B Geodetic studies 107.9 50.1 Command, tone modulated beacon
162 EXPLORER—22 2 105 80 Command, tone modulated beacon
162 EXPLORER—2 i 108 41.2 3
324 ANNA—IB i 107.9 50.1 ¥
324 TRANSIT—4A Navigation 104 67 "
324 EXPLORER—22 Geodetic studies 105 80 =
324 EXPLORER—27 5 108 41.2 B
360 EXPLORER—/27 g 108 41.2 i
360.090 EXPLORER—22 0 105 80
400 TRANSIT—4A Navigation 104 67 a
400 1963—22A Gravity studies 99.6 90 S
400 1963—49B Not specified 107 90 .
400 1964—26A & 103 90 "
| 400 1964—83D 106 90 "
400 1965—109A ¥ 105 89 ¢
400 1966—5SA 106 89.7 7
400 1966—24A 2 105.3 89.7 ~
400 1966—T76A i 106.8 88.9 i
400.250 | OGO—I Geophysical studies 3841 53.8 Command, telemetry
400,250 0G0O—2 it 104 87.4 4o
400,250 O0GO—3 ¥ 291 51.8 :
400.250 0GO—4 o 97.7 86 n
400.850 | OGO—1 Geophysical studies 1841 S3.8 Command, telemetry
400.850 | OGO—2 i 104 87.4 n
400.850 0OG0O—3 z 291 51.8 5
400.850 0G0—4 2 97.7 86 "

* Transmits only when in sunlight
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MODIFYING |
THE R-390A

FOR S.5.B.

The R-390A receiver requires an outboard converter unit for satisfactory
S.S.B. reception. The simple modification outlined below provides a product
detector combined with the b.f.o. circuit at a low cost.

AS ORIGINALLY designe-d_. 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
1s 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.f.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 1.s.b., however, an external converter

* 5209 Bangor Drive, Kensington, Md. 20795.

is required, in the form of 2 CV-591s or
1 CV-157.) The modification 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:

1. Remove the b.f.o. B+ wires from

the BFO ON-OFF switch §,,;. Remove and
discard §,,,, 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 1”
of the shield braid and form a 1” pigtail lead.
Twist the 3 pigtails together and solder them
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SPLICE INSIDE

P112 COVER

To Py20-14

[}

Fig. 1—=Circuit of the product detector wired in place of the beat frequency oscillator. Sy, is the
new b.f.o. switch.

-7

Pu:-'r> )Jbﬂ

il

together, being careful not to melt the plastic
insulation on the inner conductor of each
piece of wire.

3. Take the new switch, a 2 pole two to
six position unit, (only 2 of the 6 positions
are used) for §,,,, and connect these three
shielded leads to it to form the audio change-
over circuit. See fig. 1. Under the head of the
machine screw holding one side of the switch
wafer to the switch frame install a small
soldering lug. Solder the pigtail to it, to
ground (at this end only) the individual
shield braids of the 3 audio wires.

4. Insert the free ends of the 3 wires
through the opening at the edge of the i.f.
shelf, pull them upward above the i.f.
chassis, and mount the new switch in the
vacant S,,, hole in the front panel. Replace
the knob. Connect the b.f.o. B+ wires to the
other pole of the switch. The b.f.o. B+ is to
be on in the B.F.0. ON position, which will
become the ssB position of S§,,,. See the
schematic in fig. 1.

5. Unplug all plugs from the i.f. sub-
chassis, mechanically disconnect the 2 con-
trol shafts, and remove the i.f. subchassis
from the receiver.

6. Carefully remove the cable clamp and
cover from multi-conductor plug P,
slipping it back out of the way. There 1s one
spare pin, Py;..;. Remove the wire from pin
P,,-.» 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 recuired length to
reach plug P,,,, leaving sufficient slack for
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clearance over the i.f. chassis and tubes.
Strip back 1” of outer plastic jacket and
shield braid on each of the 3 wires. Run the
3 wires through the cable clamp and plug
cover.

8. Connect the shielded wire from the
S.S.B. (B.F.0. oN) audio terminal of §,,, to

pin P,,,.,. Use an insulating sleeve for pro-
tection, as is done for the other wires on the
plug.

9. Connect the shielded wire from the
A.M. (B.F.0. OFF) audio terminal of §,,, to
pin P,,.-. Use an insulating sleeve as in
step 8.

10. Slip an insulating sleeve over the free
end of the remaining wire, which should be
the one connected to the rotary “arm” of
S1u1- This is the “audio input” lead. Solder
it to the free end of the wire left hanging in
step 6. Slip the insulating sleeve down over
the bare connection. Carefully replace the
cover and cable clamp on P,,,. Tape these 3
wires to the existing cable just outside the
clamp.

1. Turning the i.f. chassis over, carefully
remove the bellows coupling on the B.F.O0.
PITCH control shaft. Remove the shaft by
loosening the panel bearing. This step clears
some working space around the socket of
V.. b.f.o. tube.

12. Remove and discard the V;,;, 6BA6,
b.f.o. tube.

13. Remove the ground (and all wires)
from pin 2 of V;,s. This may involve shift-
ing several ground leads to other ground tie
points on the chassis.

14. Move the existing lead from V;,; pin




7 to pin 2. (This is the cathode tap on the
b.f.o. coil Z;,..)

In the following steps, be sure to leave
room for replacing the bellows shaft
coupling.

15. Connect the 11K
from V.5 pin 7 to ground.

16. Remove and discard C;,-.

17. Connect the 2.7K 1 watt resistor in
parallel with the existing screen dropping
resistor R;.q.

18. Connect the 5 mmf capacitor between
Ve pin 7 and Vi, gp pin 6. This is the 1.f.
coupling into the injection grid of the 6BE6
product detector.

19. With a pair of small metal shears cut
a 4" V-shaped notch in the lower edge of
the interstage partition near the rear of the
b.f.0. coil Z;,,. Cover the edges of this slot
with short pieces of plastic tape.

20. Mount the 200 mmf and 500 mmf
capacitors on the grounded center post of
the V. socket, letting them be supported in
space by their own ground leads (about 4"
long).

21. Connect the 56,000 ohm '2 watt
resistor between the free ends of the 200
and 500 mmf capacitors.

22. Connect the 0.02 mf capacitor from
V. pin S to the 500 mmf end of the 56,000
ohm resistor.

23. Use 12" of the shielded microphone
cable fo rthe s.s.b. audio lead. Remove 1” of
the plastic jacket from one end, and make a
1” braid pigtail on this end. Slip a 78" insula-
ting sleeve over the pigtail and ground the
pigtail to the center ground post of V5 g
socket. Connect the center conductor to the
200 mmf end of the 56,000 ohm resistor.

24. Lay the shielded wire in the V-
shaped slot in the interstage partition, and
tape it in position with a 2” length of 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,,.,, of the
cable plug. Strip back %2” of the plastic
jacket and braid from this end of the shielded
wire. Connect the wire to pin J.,.,, using
an insulating sleeve over it for protection.

25. Carefully replace the b.f.o. shaft and
bellows coupling removed in step 11. Make
sure the coupling does not accidentally
ground any components or wiring.

26. Replace the i.f. subchassis in the re-
ceiver. Insert all the plugs removed in step 5.
Reconnect the 2 control shafts and replace

15 watt resistor

their front panel knobs. Make sure the
BANDWIDTH knob is properly positioned on
the shaft.

Testing

27. Plug in the 6BEG6 tube in socket V.
Turn on the receiver. Leave the antenna dis-
connected.

28. With the b.f.o. switch §,,; in the
ON (s.s.B.) position, a hissing sound will be
heard in the loudspeaker. With the band-
width switch in the 1 Kc position, rotate the
B.F.0. PITCH knob. The pitch of the hissing
sound will vary from high to low and back
to high again, as the oscillator portion of the
6BE6 is tuned through the center of the
receiver 1.f. bandpass. Set the B.F.0. PITCH
control for the lowest pitch of the hiss.
Without rotating the shaft, loosen the knob
set screw, and set the knob pointer to “0O.”
The pitch of the hiss should now rise equally
at the —1 and +1 positions of the control.

29. Set the BANDWIDTH knob at 2 K¢, and
at 4 Kc. In each case, the pitch of the hiss
will be lowest at the “O” position of the
B.F.O. PITCH control, rising an equal amount
on each side (—1, 41 or —2, +2).

AGC Action

30. The original a.g.c. action 1s not
satisfactory for s.s.b. voice reception. It is
too fast in the FAST position and produces a
“pumping” action. In the MED position it is
a bit too slow for fast voice break-in opera-
tion.

31. From the unused terminal 10 of the
a.g.c. switch S,,; (FAST position) connect
the 1.0 mf capacitor to ground. See fig. 2.
This may be done most conveniently by
soldering one capacitor lead directly to the
switch lug behind the front panel, and con-
necting the other lead to a ground lug placed
under the r.f. section top cover screw just

2-13 ) |

l_ 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 Cs;, (2.0 mf) in the FAST position,
making a total of 0.66 mf across C;4 In
the grid circuit of Vﬁljﬂ;\& the a.g.c. time
constant tube. The resulting time constant has
been found by experimental use to be quite
satisfactory, producing s.s.b. voice signals
which are pleasing to the ear to 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.0. ON, tune in am s.s.b.
signal in the 14 mc amateur band, with the
B.F.0. PITCH control set at —2, and the
BANDWIDTH control at 4 kc. It should sound
very pure, clean, and undistorted (assuming
the station’s emission is clean and un-
distorted). The BANDWIDTH control may be
set at 2 KC for interference reduction, with
the B.F.0. PITCH set at —1 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 B.F.0. PITCH set on
the opposite (+) side of “0O.”

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

the desired sideband (— for u.s.b., + for
l.s.b.). When you do this, you are in effect
placing the locally injected carrier from the
oscillator portion of the 6BE6 in the proper
position for demodulation of the s.s.b. signal
and for positioning the signal correctly
within the receiver passband.

C.w. may also be received with the b.f.o.
switch on (SSB position), using B.F.0. PITCH
and BANDWIDTH controls as desired. For
a.m., the b.f.o. switch 1s OFF, unless a.m.
reception in the s.s.b. mode 1s 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 information applies only to
the R-390A. A similar conversion can be
worked out for the R-390 or any other good
superheterodyne receiver. It has been used
with success in several Collins R-388 (51J)) !
receivers and AR-88 receivers by the writer.
In the R-388, the oscillator portion of the
6BE6 has been crystal controlled, with 3
crystals (1 for u.s.b., one for exact 1.f., and
| for l.s.b.) selected by a switch in place of
the B.F.0. PITCH control. Crystal control is
not so practical in the R-390A because of the
selectable i.f. bandpass. A multiplicity of
crystals would be required. 4

'Lee, P. H. Cdr., “The Single Tube Product De-
tector,” CQ, April 1961, p. 50.

AT the Q.C.W.A. 20th anniver-

sary banquet held at the Statler-Hilton Hotel,
New York on Friday night, October 27th,
John Di Blasi, W2FX, President Emeritus
and charter member #1 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 Di Blasi, W2FX, presenting the certificate to
his son John, Jr.
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LAFAYE

RADIO ELECTRO
@ ONE-STOP SHOPPING

ICS

FOR AMATEUR RADIO ACCESSORIES
LAFAYETTE MULTITESTERS

99 Z 5013

99 Z 5071

16% | =9 | 26
29 LWIL......... s 4 _ | e, Ko 16.88
99 Z0108 . ... ’ = . A RN W 1.95
99 Z 5072...... g ey W . | Ao e 9.95
38 Z0107.. .. i o S At PSR PP L il T . 1.95
B T e Rtk ) i e ik ko s iAo s & = 26.95

DELUXE VIVM DELUXE TRANSISTOR

WITH GIANT

ACCURATE
Only 6-IN-1 TESTER
295 | o
PLUS 1395 ]
ACCESSORIES -
38 Z 0101W 1970901

POWER SUPPLIES & BATTERY ELIMINATORS

TRANSISTORIZED DC POWER SUPPLY DC POWER SUPPLY/BATTERY
ELIM INATOR S TE . Poa

LAFAYETTE RADIO ELECTRONICS
P.O. BOX 221, SYOSSET, L.k, N.Y. 11791
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LAFAYETTE

RADIO ELECTRONICS

SUBSTITUTION BOXES
CAPACITANCE

UBSTITUTION Box | DIODE

NEW! VERSATILE
TRANSISTOR AND

38 Z 0201

TESTER
Only 295
Only
99 Z 5020
1995
RESISTANCE
ﬂi‘ . SUBSTITUTION BOX
Onl 395 LAFAYETTE
Q : MULTI-LAB
-5 7-IN-1 TESTER
:‘\9925021 Only
LAFAYETTE RESISTANCE-CAPACITY 05
NEW SUBSTITUTION BOX 13
B 4
«r BNk Only 495 99 Z 5067
. LAFAYETTE
99 Z 5075 DELUXE
PISTOL-
» LAFAYETTE GRIP
CODE PRACTICER POWER
OSCILLATOR MEGAPHONE
Only 795 99 Z 4504
99 Z 2560
24-HOUR SEMI-AUTO.
TYMETER CLOCK BUG

00
s ]- 5 40 Z 9102

only £)5°
9 99 Z 2552

24-HOUR ELECTRIC
WORLD CLOCK

Only 895

13722602 e

24-HOUR CALL-IDENT
TYMETER CLOCK

Only 2 250

40 Z 9101

LAFAYETTE RADIO ELECTRONICS

P.0. BOX 221, SYOSSET, L.l
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LAFAYETTE RADIO ELECTRONICS
P.O. BOX 221, SYOSSET, L.I, N.Y. 11791

LAFAYETTE LAFAYETTE

SWR AND DELUXE

FIELD WAVE-
STRENGTH METER | '
METER 9922511 g4 795

Only
27 FULL-SIZE P
G ILLUMINATED  §/ %
S-METER N
99 Z 2537 Only 395

LAFAYETTE SWR BRIDGE _
SOLID-STATE 2 RF POWER E .' :
EXTERNAL BFO METER | 3
Only 695 . Onl 995 | L
o7 S0 y ]. 99 7 2508
LAFAYETTE

QUALITY MICROPHONES

A. “DCD” DUAL CARTRIDGE
HI-FI DYNAMIC MIC

£y

A L R S O W W <)
B. PA DYNAMIC P.T.T.
L2 DUAL IMPEDANCE MIC
OB TAGOD . ol it o IR O
B. Cc. QUALITY CRYSTAL MIC
N WITH DIE CAST CASE
E. R 2 b e A S i . 1L ‘
D. ALL-METAL CERAMIC MIC
OOFARED . v o S R0
E. NOISE CANCELLING MIC
TP E L R el S S
e % F. BOOM MIKE/HEADSET ‘
‘:f:_:_ DA AR SO P b S R I 8 L

C.

LAFAYETTE

RADIO ELECTRONICS

Januvary, 1968 e CQ e 6]




LAFAYETTE

RAIO ELECTRONICS

-
_ L | LAFAYETTE _Sils e
THREE- ° T\ e = T
-Jn 'J".ul_u]_lu TRANSISTOR o ~)_RANY

SUBMINIATURE
99 7 6254 Only  JAM BROADCAST 999040

LAFAYETTE INTEGRATED 75 TUNER 05
I.F. AMPLIFIER MODULE Only

-~

?

4 AUDIO AMPLIFIER JLAFAYETTE6 VOLT to 12 VOLT
(% » pusi.pui. | OC CONVERTER MODEL HB-505

\ ) 1 WATT
b Pl 4-TRANSISTOR

, |® ¢
99 7 3084 Only 1995

ORDERS SENT TO BOX 221, SYOSSET, WILL RECEIVE SPECIAL HIGH-SPEED
HANDLING. USE THE CONVENIENT ORDER BLANK BELOW.

STREET

99 Z 9038

NAME ADDRESS
CITY/STATE ZIP DATE
SHIPPING PARCEL UNITED PARCEL OTHER
INSTRUCTIONS: POST DELIVERY (SPECIFY)

¥ | | | -
-+ —

GENTLEMEN: ' ' TOTAL

' " PRICE TOTAL PRICE
STOCK NO. Qry. DESCRIPTION PER ITEM DOLLARS CENTS

| AM REMITTING $ IN | FOR GOODS
m SALES TAX
S =+ PG e FOR MY (N.Y. RESIDENTS)

ORDER DESCRIBED ABOVE. PLEASE SEND e —

ME YOUR GIANT CATALOGUE WITH MY AMOUNT
ORDER.

LAFAYETTE RADIO ELECTRONICS P.O. BOX 221, SYOSSET, L.L, N.Y. 117
DEPT. C

62 e CQ @ Janvary, 1968




A LOW LOSS CUBICAL QUAD

BY H. A. RIDEOUT,*

WAGBIPD

An effective technique to increase both transmitted and received signal
strengths of the cubical quad antenna system.

NIMERGL'S publications attest to

the fact that the cubical quad Antenna is a
highly efficient device and a definite com-
petitor of the yagi. Excluding the addition of
elements, little 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 this loss 1s to use open
wire transmission line, which coincidentally
lends itself nicely to cubical quad design.

By referring to fig. 1A, 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 1s reduced to 150 ohms. Adding
a reflector behind this loop forms the con-
ventional cubical quad array with an im-
pedance of approximately 75 ohms.

In fig. 1B, 1t 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.

Construction

The double loop driven element is rela-
tively simple to construct. The only differ-
ence between 1t and a conventional single
wire loop is that 300 ohm open wire trans-

* 2235 Gum Tree Lane, Fallbrook, California 92028,

mission line ! is used in place of the single
wire.

At the feed point, care should be taken
to connect the open wir2 line to form the
double loop as shown in fig. 1B. The two
remaining open wires are fed directly 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 shorting.

Using open wire line for the double loop,
as well as the transmission line, prevents the
double loop wires from becoming entangled
or shorting. The use of TV ribbon type wire
should be avoided unless the antenna is used
In an extremely dry area. The characteristics
of ribbon line change drastically in damp
weather.

' Allied Radio, 1968 Catalog #270, page 383
#11B1473.

e —— ey,

Fig. 1 (A)—The impedance of the half wavelength
folded dipole and the expanded full wavelength
antenna. (B) The double half and full wave-
length dipoles have double the impedance valuves.

— —
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Fig. 2—Dimensions of the driven element and re-
flector of the author’s 10 to 15 meter quad. The
boom length is 56"

Standard guad dimensions may be used
throughout. For imformation purposes, fig.
2 reflects the dimensions used in construc-
tion of the author’s 10 and 15 meter antenna.
It will be noted that the reflector is slightly
larger than normal. It should also be noted
that no tuning stub is used. Extensive tests
were conducted. maximizing on gain while
at the same time expanding the reflector di-
mensions. until the tuning stub was elimi-
nated. Comparisons between a reflector
using stub tuning and the expanded reflector
without a stub, demonstrated a slight addi-
tional gain.

Antenna Coupler

Matching the 300 ohm balanced line to
the transmitter will require an antenna cou-
pler, unless the transmitter has provisions
for link coupling. Building an antenna cou-
pler is a relatively simple task. The only
special tool required is a grid dip meter for
checking resonance. The authors coupler,

1

r

2 |
o | .
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Fig. 3—Circuit of a tuner used to match an un-
balanced 52 ohm output to balanced 300 ohm
open wire feedline. Inductor L;, 3 microhenries,
may be made from a 10 turn length of Air Dux
1604 and L, is two turns of the same stock. This
coil can be fabricated from a 14 turn length of
the coil stock with L, cut from the center as shown
above. The tap locations are determined experi-
mentally as noted in the text.
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designed for 10 and 15 meters, is shown
schematically in fig. 3. The critical com-
ponents, from the stand-point of value, are
capacitors C,; and C.. The inductors L, and
L. need only be that value of inductance re-
quired to resonate at the desired frequency,
the 10 and 15 meter bands in this case. For
ease in matching, L. should be as large as
practicable and will be if it resonates within
the given value of C..

In the conventional antenna couplers, a
split capacitor is generally used to maintain
the same ratio of capacitance to ground for
both stator and rotor. Unless this capacitive
balance i1s maintained, a balanced output
will not be achieved. In the coupler de-
scribed. a split capacitor is not used: how-
ever. the unbalance of capacitance is cor-
rected by capacitor C.

Capacitor C is standard RG-58 coaxial
cable which exhibits 28.5 mmf per foot. The
shield i1s connected to ground, and the center
conductor to the rotor of C.. The coax is
then trimmed until a balanced output con-
dition is observed. Surprisingly, accurate re-
sults of a balanced condition may be
achieved by holding a NE-51 neon bulb to
each output line and noting the relative bril-
liance.

Reference should be made to the hand-
books for additional information on the con-
struction of antenna couplers.

Operation

tne transmitter should be coupled, as
shown in fig. 4, to the antenna, Capacitor C,
of fig. 3 should be adjusted alternately with
C, for the lowest SWR reading. At the same
time, the taps of L., should be adjusted on
the coil until an SWR of 1:1 is measured
at the desired operating frequency.

Signal reports with this antenna have been
In excess of those anticipated. The previous
system, using coaxial cable (RG-58/U) and
Gamma Match, obviously had greater losses
than supposed. On 10 and 15 meters with
100 watts input, and the antenna at 30 feet,

signal reports of S9 plus are the general
rule. L]

=Nk last

s &

3
3
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Fig. 4—Tuning set up described in the text.
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Reviews:

The Drake

MN-4 Antenna
Matching Network

BY WILFRED M. SCHERER,* W2AEF

MJCH of the amateur trans-

mitting equipment currently in use 1s 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 sufficiently load the p.a. for maxi-
mum output. The same condition might exist
even when some degree of variable loading
1s 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
suitable antenna coupler or matching net-
work will make it possible 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
this purpose, enabling operation with re-
active loads that present an s.w.r. up to 5:1,
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 exciter and a linear amplifier. It
1s rated to handle 200 watts continuous-duty.
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Fig.1—Main circvitry for MN-4 Network. Various-

size fixed capacitors are switched in parallel at
Ci 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
TVI, or to provide a further harmonic
decrease when a filter 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.

The main circuitry for the matching sys-
tem in the MN-4 is shown at fig. 1 and con-
sists of a pi- network which in a way is a
depature from the usual arrangement in that
the input side is set for 50 ohms with fixed
capacitors, while the output is tuned with a
variable capacitor, C, (RESISTIVE TUNING),
to provide the proper impedance ratio be-
tween the input of the network and the
resistive component of the antenna system.
Control C; (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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for operation within the various ham bands.
There are two positions for 80 meter band
operation to allow a wide matching range
without the need for an extra-large variable
capacitor at C.,.

The wattmeter is the same type as the
Model W-4, described elsewhere in this |
issue, except that it also has a scale cali-
brated directly for s.w.r. Although the con-
tinuous-duty rating of the MN-4 is 200
watts, the wattmeter scale is calibrated up to
300 watts. The s.w.r. scale is marked for
ratios of 1:1 to 10:1. The wattmeter is
located at the input side of the network to
show when a 50 ohm resistive load is pres-
ented to the transmitter (as indicated by a
1:1 s.w.r.) during adjustment of the net-
work.

A sensitivity control is included for the |
meter, but unlike that in the common s.w.r.
indicator mentioned previously, the need for
this control is not related to frequency, but
rather, is used only to set the meter for a
full-scale reading according to the power
output from the transmitter, so that s.w.r.
readings will be properly correlated.

When the selector switch is set at one of
the band positions, the matching network is
engaged between the input and the antenna
connector. A separate position connects the
input directly to the connector, thus bypass-
ing the network. Another position bypasses
the network and connects the input directly
to an alternate output connector. The setup
thus makes it possible to quickly switch to
an antenna that requires matching, or to
either one that needs no matching, a dummy
load or a linear amplifier.

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 finally results in a mini-
mum or zero indication on the s.w.r. 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




Interior view of the MN-4. The net-

work inductor is viewed end-on at

the left of the bandswitch with the

10-meter section nearer the panel.

The sensing elements for the watt-

meter are on a vertical board at
the upper left.

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 5:1 s.w.r. Also from these curves,
we can find 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 5:1 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 1, 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.

The MN-4 was tested using several trans-
mitters with various coax-fed antennas and
random-length end-fed radiators working
against ground. A 1:1 matching s.w.r. for
the transmitter could be easily obtained in

1 Fed with 50-ohm coax.

most cases, except for a few situations which
could not be resolved to better than a 2:1
s.w.r. This was due to the specified limita-
tions imposed by reactive loads with an s.w.r.
higher than 5:1, 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 1:1 in cases
where it is not otherwise possible.

Careful attention to grounding both of
[Continued on page 115]
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Not since the infamous Danny W eil sailed Yasme on its world-
wide island-hopping expedition in the late fifties has a DXpedition
stirred such strong emotions as has W9WNV’s marathon trip. Here
for the first time is a first person account of THE DXpedition re-

plete with all the gory details and with no holds barred. Opinions
expressed herein are soley those of the author.

DAPEDITION

Part | — The Beginning

DON MILLER,* WOWNV

‘l HAT sort of a challenge 1s 1t

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
vears? 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 are intended not only as
narratives depicting and historifying the DX-
pedition, but also as a reply to these and
numerous similar questions and as a dis-
cussion of the vital significance of DX In
amateur radio’s fight for survival.

Editor’s Background

Il am not an “old-timer,” especially not
in DX circles. My 1nterest in DX began with
my first amateur license, WOWNV, 1n 1952,
while I was a munior in High School, but

*c/o CQ 14 Vanderventer Ave., Port Washing;t’:n
LI, N.Y., 11050

my activity was seriously curtailed because
a mobile whip antenna was all the landlord
would allow at our small Chicago apart-
ment. My only real exposure to DX came
through north side neighbors, Tony, W90D,
and Dick, WI9VXY, and later through use
of the club station, W3GQF at Johns Hop-
Kins University, Baltimore, where [ pur-
sued pre-medical studies through 1956.
My first real taste of DX came when our
tamily moved into a tall apartment building
on Chicago’s Lake Michigan shore. At the
height of 250 feet my dipoles brought the
world into the shack, and later, with a tri-
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, 1 was granted the amateur call-
sign, HL9YKH, and served as MARS Direc-
tor for Korea. This was my first experience
at “the other end” myv CQ’s were never un-
answered, frequently by the rarest of DX
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Ted Thorpe, ZL2ZAW)J

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 HL9KH, 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 Island, Marianas (WI9WNV/
KG6R), and Parece Vela (KG6ID); both
were “new countries,” but the latter opera-
tion was discredited by ARRL when they
later announced that 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
in California, I met Chuck Swain, K7LMU,
in Southeast Asia late in 1964, and we con-
ducted a brief DXpedition to Cambodia
(WOWNV/XU) and South Vietnam (K7-
LMU/3WS8), after clearing the activity with
the FCC to lift the “ban,” at least tem-
porarily. At that time we agreed to stage a
more extensive DXpedition in the near fu-
ture. Chuck Swain was a most remarkable
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
Orient, delivering a set of amateur gear for
possible use in Communist China and com-
pleting the groundwork for planned opera-
tions in the Far East. During this time I
would make my way across the Pacific 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-Gain and Col-
lins and ElectroVoice and Waters. And from
Ack, W4ECI, who agreed to tackle the
thankless jobs of QSLing and lending a
financial 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;
KS8RTW 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 (5W1AD), and New He-
brides (YJ8WW), and to obtain permits for
later operations from Fiji (WR2EW), Tok-
elaus (W9WNV/ZM7), Australia (WK2-
ADY), and Heard Island (WK2ADY/9).
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 countries in existence,
but this select group of DXers comprises
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 operations from SWI1AD 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 cuite rare. This
was quite 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-
tions 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 1s
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 5W1 and YJ8 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 grip 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 i1s interesting to
note that, while the ARRL DX Operating
Code instructs overseas amateurs to avoid
working those who use poor sportsmanship
or operating tactics, the League circulated
documents admitting that who we worked
and promised, to work had a bearing on
their decisions to discredit certain opera-
tions! It's a pity to see such politics 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 operate in Indonesia (WIMNV/
8F3) and Thailand (K7LMU/HS), and to
work stations normally forbidden from
working these countries, completing our am-
bition of having operated from all four of
the countries on the “banned list.” Before
leaving Asia we also managed operations
from Laos (XWS8BF), Burma (XZ2TZ),
and Spratly Island (1S9WNV). That “17”
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 figured that by operat-
ing from an unclaimed, or multi-claimed
area with the “1” 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 “1SO9WNV.” 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
“1” callsign; ITU forbids the use of prefixes
starting with “1” and “@”. Since FCC has
informed us that the use of, for example,
“WI9WNV/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-
nouncing 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, ZL2AWIJ. After a contest
operation from VR2EW, Ted and I sailed
aboard the 38-foot ketch, Marinero, 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 (FWS8ZZ). Just before reach-
ing Apia, Western Samoa on the return trip,
the Marinero 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 United
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 Marinero 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 1 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 (1M4A), Maria Theresa Reef
(WO9WNV/FO8M), and the Northern Cook
Islands (WO9WNV/ZK1S). The trip to Heard
Island (VK2ADY/0)—a story in itself—
followed, and finally, the operations in the
Atlantic and Caribbean with KI1IMP from
St. Peter and Paul’s Rocks (PYPXA), Na-
vassa Island (K1IMP/KC4), and from Bajo
Nuevo and Serrana Bank (WOWNV/HK®).

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
(VQ9AA/D); Farquhar (VQ9AA/F); Al-
dabra (VQ9AA/A); Gloriosos (FR7ZP);
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Geyser Reef (1G5A); Cagos (VQI9AA/C);
Laccadives (VU2WNV); and Blenheim
Reef (1IBOWNYV) 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-
ticularly one which enables them to accom-
plish something while accepting it. DXing
itself 1s 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 rare 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?

(1) Promotion of international good will
and understanding, through personal con-
tacts, through joint activities among amateurs
of different countries, through demonstration
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]
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MODEL 410 VFO — SWAN 500 TRANSCEIVER — 117XC POWER SUPPLY — MARK Il LINEAR

SMALL INVESTMENT

Illustrated above is a complete Swan station for SSB, AM, AND CW. You can transmit
and receive on all 5 bands with your 500 transceiver, and when used with the Mark Il
linear amplifier, you're at the legal power limit. Switch in the Model 410 outboard VFO
and you're all set for separate transmit and receive operation. Yet this complete home sta-
tion, with proven Swan performance, reliability, and craftsmanship is yours for substantially

less than any other comparable equipment.

SWAN 500 TRANSCEIVER
5 BANDS—480 WATTS

MODEL 410 FULL COVERAGE

EXTERNAL VFO
Model 22 Adaptor..$25

MODEL 117XC MATCHING
AC POWER SUPPLY

Includes speaker and phone jack............ $95

12 VOLT DC

POWER SUPPLY
MODEL 14117 . . ... ..

CRYSTAL CONTROLLED

MARS OSCILLATOR
5 Channels, Model 405X, E::I
J€SS CrYStals ...cccoceve

MARK Il LINEAR AMPLIFIER
With tubes................ $395

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

WILLIAM OGG — WA9RMO — PROP.

1629 5. KENTUCKY, EVANSVILLE, INDIANA

PHONE: 812 — 422-4551
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BY LOUIS B. BURKE, JR.*
WSQJH/7

Here’s a good antenna you can put

together for the CQ 160 M Contest.
(January 27 - 28)

SINCE 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
that can be heard on 160 and 10 meters.
Since ten meters poses no problems in an-
tenna construction, 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 possibilities of

* 3304 west Turney, Phoenix, Arizona
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160 meters? More than 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 loading and the advantages
of doing so.

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 portion 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 i1s, how much of a coil is
necessary. Actually, it’'s not nearly as bad as
you may think.

The coil is wound on a hollow card-board
form measuring 2% inches by 6 inches and
1s close-wound with number 18 enamel wire,
approximately 140 turns. After the coil is
wound 1t is then ready to be mounted on the
1% inch wooden dowel stick. This is accom-
plished by simply passing the dowel through
the center of the coil and fastening the




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. 1.)
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 accom-
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 friend and S.W.L. The
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 want 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.r. shows an
increase this will indicate that the antenna
is resonant at some lower frequency than to
which you are now tuned. Simply decrease
the frequency while noting the s.w.r. until
the s.w.r. 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

Fig. 1—Construction details for a top loaded 160
meter antenna that also operates on 40 meters.
All the bolts used are % X 20. The loading coil,
as described in the text, is 6 long by 2%"”
diameter. The wood dowel is 1%4” by 3’ with at
least 12’ 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.r. 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.

Drill ond Tap
for -i- x 24
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Fig. 2—Aluminum insert used in the top of the
dowel to accept the threaded end of the CB whip.

Januvary, 1968 e CQ e 75




makes first class
soldering the easiest
part of any job

Weller
BATTERY OPERATED

Iron for field servicing

Now get controlled 700°F tip temperature from a battery!
Lightweight TCP-12 iron features Weller's patented
“Temperature Sensing"” system, clips to any 12-voit
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 lIrons
for continuous-duty soldering

Ideal for the bench or caddy, Marksman irons outperform
others of the same size and weight. Five models feature
long-reach, stainless steel barrels and replaceable tips.

« 134-0z, 25-watt Model SP-23 « 4.0z, B0-watt Model SP-80
« 2-0z, 40-watt Model SP-40 « 10-0z, 120-watt Model SP-120

« 16-0z, 175-watt Model SP-175

Dual Heat
Soldering Guns for
dependable maintenance

and repair

The most widely used gun in the electronics

field. Available in three wattage sizes, each
with Weller's exclusive trigger-controlled
dual heat, pure copper tip, and spotlight.

o 100/140-watt Model 8200 « 145/210-watt Model D-440
o 240/325-watt Model D-550

_; 25-watt Technician’s Iron

- for intricate circuit work

w5 —— ==

Industrial rated pencil iron weighs only 134 ounces, yet delivers
tip temperatures to 860°F, Cool, impact-resistant handle. All
parts readily replaceable. Model W-PS with lg-inch tapered tip.

Complete Weller Line at your Electronic Parts Distributor

WELLER ELECTRIC CORPORATION, Easton, Pa.
WORLD LEADER IN SOLDERING TECHNOLOGY
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Loading coil wound and ready to be mounted on
the dowel.

Theory of operation is quite 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 distribuites
more current along any point of the antenna,
compared to base or center loaded antennas.
Also, raising 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 that 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 feedline.

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
start experimenting. Good luck, and I'll be
listening for you on 160. E
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BIG SOUND!

SMALL INVESTMENT

MODEL 410 VFO—=SWAN 350 TRANSCEIVER—117XC POWER SUPPLY—MARK | LINEAR

@ lllustrated above is a complete Swan station for SSB, AM, AND CW. You can transmit

and receive on all 5 bands with your 350 transceiver, and when used with the Mark |

linear amplifier, you're at the legal power limit. Switch in the Model 410 outboard

VFO and you're all set for separate transmit and receive operation. Yet this complete home

station, with proven Swan performance, reliability, and craftsmanship is yours for substan-
tially less than any other comparable equipment.

@ SWAN 350 TRANSCEIVER 12 VOLT DC
5 BANDS —400 WATTS POWER SUPPLY
Setting new standards for the industry. Includes MODEL 14-117 ... ... $130

full coverage VFO . . . features crystal lattice
filter with shape factor of 1.7 and ultimate re-
jection of better than 100db . . . providing ex-

cellent selectivity and superior audio quality. $420

CRYSTAL CONTROLLED
MARS OSCILLATOR

5 Channels, Model 405X,

o v

@ MODEL 117XC MATCHING
AC POWER SUPPLY

Includes speaker and phone Jack......covve. $95

©  MARK | LINEAR AMPLIFIER

5 bands, 2000 watts PEP input. Uses two Eimac
3-400Z triodes. Built-in power supply. $475

Tubes $68 pr.

. MODEL 410 FULL COVERAGE | tal
@ _EXTERNAL VFO ess crystals ............ $45
Eﬁﬂttg:nmngderlanzgzesdugft SEUD ahgapﬁgrlth‘:hg?ﬂ upsE O R R $35.00
vides separate transmit and receive frequency control. CRYSTAL CALIBRATOR KIT .............. $19.50
Model 22 Adaptor . . $25 MODEL 410..385 SIDEBAND SELECTORKIT ................ $18.00

See the complete Swan home station at your
dealers today.

Oswan

ELECTRONICS 0Oceanside, California
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OPTOELECTRONIC
DEVICES

a photocell with a new name

BY JOHN ]J. SCHULTZ,* W2EEY/1

Photocell control circuits have been around for some time but new
packaging and performance give them some unique advantages for use
in audio and r.f. circuits.

R{)TOELECTRIC 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 combination is that no direct elec-
trical connection need exist between one
circuit and the circuit which is controlled.
Noise, 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 limited, 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

Clairex also produces a series

of optoelectronic units. The

unit shown is about 3" X 27,

the lamp voltage is 6 volts

maximum and  resistance

varies from about 500 ohms
to 1 megohm.




YT S
HM Hﬂlﬁ # .I
Metal Tube

Cx1101
cxi101p 1-3 lm

| i

020 250 1 !
010 00 25 2 ! R
100 010 300 2 .1 11
150 212 10’ 100 005 100 2 1 L = W ¢
o .37 104 100 030 300 2 5 -_— Can
010 017 10" 0 100 035 T T ) el tal Can
012 017 104 100 040 15 2 5 2 tal Can CdS
120 13 gm m 10 150 100 0015 060 4 0012 N___Printed Circuil
04 055 X 5 10’ 200 100 020 300 2 10 041105
CK2010 06 0.25 S00 270 10’ 200 100 020 300 2 15 o4 1 105
CK2011 0120 025  SOKY_ 300 10° 250 250 050 700 44 18 : 1 Hivolt
CK2014 03 047 500 500 2:10° 200 100 050 700 2 1.0 o 1 105
CK201S 025 037 SO0 1500  10* 200 100 0I5 o5 2 5 11 Crystal Can
CK2016 150 212 500 1000 10*° 150 100 010 250 2 1 1___N__ CrystalCan
CK2018 05 0-55 500 150 10 200 100 010 175 2 1 1 1 Crystal Can
CK2019 010 017 500 1000 10° 150 100 040 15 2 1 T 1 Crystal Can (%

Fig.1—A partial chart of the extensive Raytheon line of lamp-photocell units they name ““Rayistors.”

source and photocell in one light tight en-
closure. The enclosures may be of pencil
shape, the same size as a small crystal can
or even the standard TO-5 transistor case.
Along with their new packaging, different
combinations of light sources and photocells
offer a wide range of operating character-
istics. The light sources may be either in-
candescent filament bulbs or ionized gas
(neon bulbs). The light sources require from
1 volt at 17 ma to 120 volts at 2 ma to
operate, with almost any combination in
between being available. The photocells are
semiconductors of such matrials as cadmium
sulphide, cadmium selenide or lead telluride.
They are selected for speed of operation and
resistance range. The resistance range
achieved when the light source is off to when
it is energized with its rated voltages can
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
wide control range is possible.

The response time depends upon the lamp
and photocell material used. The quickest
time is achieved with neon lamps and is

usually about 1/1000 second for minimum
resistance to be reached when full voltage is
applied to the lamp. For filament lamps, the
response time can go up to 60/1000 of a
second. The “off” time, that is the time after
the voltage to the lamp is reduced to zero
and before the photocell resistance goes to
maximum varies from 60/1000 of a second
to a full second and a half. This wide variety
of response and off-times is of great advan-
tage since resistor/capacitor attack and de-
lay networks are no longer required in most
circuit applications, the lamp-photocell com-
bination takes care of it all.

Control lamp-photocell combinations are

DC or AC
Control Voltoge

Fig. 2—Remotely controlled attenuator illustrates
basic use of lamp-photocell unit.
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RF.-»—| Detector

CK1103

. — — b

<
. | 3 2M
| (NOT NEEDED IF
\ _‘__,f VOLUME CONTROL FOLLOWS)
- 4

Fig. 3—A.v.c. circuit for receiver using lamp-

photocell unit CK1103. CK1103 has a fast attack

time of 10 ms and a slow release time of 800 ms.

The 1 meg. resistor has to be adjusted for best
results.

4

&7

sold under various names such as photo-
conductor relays, opto-electronic controls
and trade names such as “Rayistor” which
is Raytheon’s line of such devices. Figure 1
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 i1s used to
permit remote control of a signal attenuator.
A potentiometer is shown controlling the
unit but it could just as well be the output
of some electronic circuit to provide auto-
matic control. It should also be noted that
the lamp control voltage can be either a.c.
or d.c. When a.c. is used, the isolation be-
tween the lamp and photocell is so great
that no hum will be introduced even when
controlling a high-impedance audio circuit.
The fact that a.c. can be used to control the
lamp also eliminates the need for rectifier
circuits in many audio frequency applica-
tions.

Figure 3 is an application that illustrates
some of the foregoing cited features as ap-

plied to an a.v.c. circuit for an s.s.b. re-
ceiver. The lamp circuit is simply connected
across the terminals of the output trans-
former and the photocell unit 1s connected
in a voltage divider circuit immediately after
the detector stage. The Rayistor shown has
a fast attack, slow release action which is
appropriate for this application. The ther-
mal inertia of the lamp in the Rayistor makes
any modulation of the photocell resistance
signals of inaudible frequency. This may
not be the case in high fidelity 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 requires one
lamp-photocell unit and 2 resistors—quite a
contrast to conventional circuits with recti-
fier and control circuits, time constant net-
works, efc.

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
1.f. stages. The variable photocell resistance,
however, is used to control a voltage divider
which supplies a d.c. control voltage to the
elements of a tube or transistor in the same
fashion as the control portion of a conven-
tional a.v.c. system.

Figures 4 and 5 show two circuits sug-
gested by Raytheon where a lamp-photocell
unit is used to control the gain of two low-
level transistor stages. Figure 4 shows shunt
control variation of the input current to the
transistor with one end of the photocell con-
nected to the emitter to give better low-
frequency response. The control range is
about 10 db. Figure 5 shows a lamp-photo-
cell unit used to control gain by decreasing
the collector load resistance. The control
range 1s 15-20 db. The same idea can be

CK1102 | .
I'.""---...---""

Fig. 4—"'Rayistor’” used to control gain of a.f.
low-level stage.

Fig. 5—Another gain control method that can be
adapted to stages huving fairly high collector
load resistances.
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(B) AC or DC
Lamp Voitage
Fig. 6—Lamp-photocell wunits used as remote
switches.

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
from any later stage that develops sufficient
output. One possibility with a transmitter 1s
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 ma or higher movement.
Thus a form 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 straight
on-off operations with the option of con-
tinuous resistance variation when desired.
Figure 6 suggests two ways in which this
feature can be used and undoubtedly the
reader can think of 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 application applied to an audio
selectivity filter.

Lamp-photocell units offer some unique
advanatges when either resistance control 1s
wanted with high isolation from the con-
trolling source or mechanical extension of a
variable resistance element is not feasible.
Various small lamp-photocell units cost from
3 to 4 dollars and should find application in
a wide varity of amateur equipment. E

NEW ALLIED 1968
CATALOG & BUYING GUIDE

- 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, and
pricing thousands upon thousands of items.
The most complete inventory ever assembled
of Hi-Fi, Radios, Tape Recorders, CB Elec-
tronic Equlpment Pﬂrts and Tools. .. all at
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NO MONEY DOWN —UP TO 2 YEARS TO PAY!
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Order Waters fine ham gear direct

DUMMY LOAD/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.

CODAX KEYER

Automatic spacing and timing
from 5 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 circuit
on either sideband. Self-
powered — operates with any

rig.
MODEL 361 $92.50
(Less 1.35 volt batteries)

COAXIAL FILTERS (2 & 6 meters)

PROTAX' ™ ANTENNA SWITCHES
Unique coaxial selector switch-
es that automatically ground
entire antenna system when
station i1s not in use. Handle
1000 watts; complete with
hardware.

MODEL 375 SP6T

Rear Axial Connectors $13.95
MODEL 376 SP5T

Side Radial Connectors $12.50

MODEL 380 SPDT
Rear Axial Connectors $12.45

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
built-in Compreamp which may
be used independent of patch.
MODEL 3001

(Without Compreamp) $53.00
MODEL 3002

(With Compreamp) $72.50

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 interference 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 (2 meters) $29.50
Model 373-6 (6 meters) $32.50

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 3703 $19.95

AUTOMATCH ANTENNA . $42.85
Rugged — efficient. (Mast, stain-
less steel tip and 75 meter coil.
Complete)

COMPEL & mF
DD a1

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
mobile station. Great for the
added punch when QRM and
band conditions are tough.
MODEL 359 . .. - $27.95

—

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

(UHF Connectors) ... $29.95
MODEL 371-2

(BNC Connectors) ... $32.50
MODEL 371-3

(N Connectors) $38.95

Waters Manufacturing, Inc., is 2 member of Electronics Industries Association.




Now! Measures RF
to a full 2000 watts

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
readings of low reflected power values. Ex-
clusive “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. Com-
plete with directional coupler, UHF to BNC
adapters and connecting cable.

$127.50

||

order from the
exclusive Waters
Distributor
nearest your QTH

The complete Waters line is always in stock
at all of these exclusive Waters distributors.

AMATEUR ELECTRONIC SUPPLY
Milwaukee, Wisconsin 53216

AMRAD SUPPLY, Inc.
San Francisco, California 94121

ARROW ELECTRONICS, Inc.

Farmingdale, Long Island, N.Y. 11735
Norwalk, Connecticut 06850

Totowa, New Jersey 07512

Mineola, New York 11501

New York, N. Y. 10007

ELECTRONICS CENTER, Inc.
Dallas, Texas 75204

ELECTRONIC DISTRIBUTORS, Inc.
Wheaton, Maryland 20902

HARRISON RADIO CORPORATION

Jamaica, Long Island, N.Y. 11435
New York, N.Y. 10007
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
Montreal 3, Canada

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

Enclosed is $
Send Model No.
] Send Waters Catalog FREE

NAME
CITY

WATERS MANUFACTURING, Inc., Wayland, Mass. 01778 Dept. CQ |

: I('Pust Pﬁi.d.l

R & 0 o s

CSTATE . i

Prices & sué&ificatiuns subje'c't to change without notice. (Mass. residents add 3%)



Engineering Technicians

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
Equipment or Calibration and Standards
Technician here is your opportunity.

Sanders is a systems company. Here
you will be working on unique new de-
fense, space, oceanographic, data han-
dling and communications systems. In
fact, you will 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 that only such growth can give. New
positions and new opportunities are open-
ing daily. And you will find that Sanders
does not hire people just for the duration

of one program or one project. These are
permanent, well 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 tuition plan for outside
study. Other benefits include excellent
starting salaries, a merit review program,
a liberal paid vacation-holiday program
and comprehensive Life, Medical, Surgical
and Hospital benefits for you and your
family.

WRITE or send your resume to Mr.
Sherrill Spencer at Sanders Associates,
Inc., Dept. 181-CQ, Nashua, N.H. today
or telephone him at (603) 889-6631 (col-
lect) to arrange an interview if you have
a solid technical school or military back-

ground and a real interest in a systems
career.

CREATING NEW DIRECTIONS IN ELECTRONICS

3 T. M. SANDERS ASSOCIATES, INC.

84 e CQ @ January, 1968

RS K

An Equal Opportunity Employer M/F




|

BY JOHN A. ATTAWAY,* K4IIF

First 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
DX involved. I 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 CR4 and CT1 followed by a list of
DJ and DL’s, then EAl, EL2, FP8, GI6,
GMS5, KM6, OE1, OHS5, UP2, VK2, VK7,
YO6, YUI, ZDS8, Z1.3, ZS6, 4D1, 4X4, 5A3,
574, 6YS5, and 9HI1 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
activities:

“The day I received my Novice call I went
on 80 meters. I received an answer to my
first CQ and my life changed. When I got
over my nervousness and improved my code
speed I decided to try 15 meters. It was here
that I got my first taste of DX when 1
worked ON4JW. I just couldn’t believe that
I had actually talked to someone in Belgium,
but I had. From that time on I was out to
chase DX. I have 72 countries worked, WAC
worked and confirmed, and WAS worked
but still waiting for a KL7 confirmation. I
have made some very good friends in DX.
Among them are UA3AJ, CT1LN, LA7PF,
OZ1A, LAT7TH, F5SF, G3ERC, 3C6AAA,
4X4CJ, SMS5DUL, JASAMR, and JA9BGW.
The last two are brothers.

*P.O. Box 205 Winter Haven, Fla. 33880.

“I must admit that I have the advantage
of good equipment which is a great help.
The rig is an HX-50-HQ180A with a TH3
for 15 meters and dipoles for 80 and 40
meters. I have a total of 15 crystals of which
6 are for 15 meters. I 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 DX
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 QSIs, I send most of my cards
direct, and with new countries I write a short
note. This small gesture of interest does
wonders.

“One must be very patient in working DX.
Remember the rules and don’t ruin a QSO
for someone else. Listen and be sure before
you call a CQ.”

Again that’s good advice and should be
read and followed by all Novices interested
iIn DX. 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 DX 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, W50D)J
—146.

Here is the first winner of the WPNX Award, Mary

Ann Crider, WN3HUP, of Camp Hill, Pa. Mary

Ann racked up most of her prefixes with an

HX-50, HQ-180A, and a 3-element beam for
15 meters.

January, 1968 e CQ e 85




Phone: CN8BB—143, HR1KAS—144,

C.W.: SL5CX—795, UA4QP—796, WOHFB—T797,
SM7CRJ—798, SPTAOD—799, W50DJ—800.

S.S.B.: W6ADI—287, WA2CCF—288, W50DJ—
289,

The following endorsement stickers have

been i1ssued:

C.W. Prefixes: WSLY—700, K2CPR—T700,
ITIAGA—600, WB2FMK—550, G3HCV—400,
SM7CRJ—350, W9QQG-350.

Mixed Prefixes: WA2EFN—500, W4HUE—500.

14 Mc Prefixes: WA2EFN, ITIAGA.

28 Mc Prefixes: PAOSNG, K2CPR.

Oceania Prefixes: W4BYU.

Europe Prefixes: WA2EFN.

North America Prefixes: W4BYU.

7 Mc Prefixes: ITIAGA.

South America Prefixes: W4BYU.

Asia Prefixes: W4BYU.

Africa Prefixes: W4BYU.

100 Countries:
G2CZH—499.
200 Countries: WAG6ESB—145.

K7TCL—497, W3SWAH—498,

New WAZ certificates are being issued to
the following:

C.W.—Phone: W3PVZ—-2344, FO0OE—2345,
INTEVK—2346, PY1BTX—2347, W6KTW-—-2348,
K20US—2349, W4HKQ—2350, WIJLT—2351,
K4RCS—2352.

SSB: KH6BB—476, I1ANE—477, PY2CYK—478,
W6RGG—479, K10OLT—480, W4BYU—481,
3CTZM—482, K6CAZ—483, KL7EBK—484,
PAQLOU—485.

Phone: G3INLY—366.

It had been our intention to start off with
a very sophisticated Honor Roll wherein all
prefixes which are no longer active would
have been deleted. However, this has proved
to be a very complex undertaking, and as a
consequence we are publishing a preliminary
Honor Roll to get the ball rolling. Mean-
while, a standard prefix list 1s being com-

Mike, WBLY, one of the world’s leading WPXers
with a count of over 700.
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piled. This list, as nearly as possible, will
only contain “permanent” prefixes. When it
is complete it will be published, and from
that point on will be the basis for the WPX
Honor Roll. Supplements will be issued at
yearly or twice yearly intervals to keep the
list up to date. All “special event” and ob-
solete prefixes dating from the end of World
War II will still be acceptable for WPX |
certificates, endorsement stickers, band en-
dorsements, and continental endorsements.
However, only the “permanent” prefixes
will count for the Honor Roll.

The following are Phone and Mixed WPX

Honor Roll-WPX Phone

1 John R. Leary, WOWHM ........ 800
2 Dr. Manuel Fragoso de Almeida,

Cl1PK
3 James H. Carnett, WOUZC ......671
4 D. A. G. Edwards, G3DO ...... 613
S Arden B. Hopple, W3DJZ ...... 611
6 Sergio Vieira de Melo,

Sl 0 b 3 AL R S T e 605
Honor Roll-WPX Mixed
1 Charles J. Hiller, W40OPM ......900

2 John R. Leary, WOWHM ........ 811
3 Edward A. Goodbout,

NVILIVWED i rosecioonrspussaduasssannsns 762
4 John F. Wojtkiewicz,
W3GIY Liscnvieasiniaianaisns 646

5 Edward Gaudet, K2ZKU ........ 642
6 Lester A. Jeffery, WS8WT ........ 631
7 D. A. G. Edwards, G3DO ...... 624
8 “Skip” Franke, WIOYSX .......c. 622
9 Leonard G. Parsons,

WL . iincasinsicissresiiin 615
10 Walter Geyrhalter, DL3RK ....609
11 CIliff Corne; KO9EAB ..........co000 606
12 John M. Sulak, WSUMR ........ 604
13 James W. Ringland, W8JIN ....605

Stanley S. Springer, W3NKM ..605

4 Hal Hogan, W30CU ................ 15
15 George Banta, KISHN ............ 585
16 John Knight, W6YY .. cesis IS
17 John P. Billon, WAGMWG ...... 562
18 Djuro Borosic, YUIAG .......... 559
Edmundo Quinones P.,

HIIER. aiicansanmersisnia 559
19 Ed H. Man, WABYU ...l 557
20 Michael Soloman, W3AYD ....552
21 Rudy Faessler, HB9EU .......... 551

22 Frederick W. Riecks,




Honor Rolls based on counts of 550 or

better. These totals include many rare pre-
fixes which have disappeared from the bands
in the realignment of countries and terri-
tories during the years since World War II.
As vou can see, Joe Hiller, W40OPM, and
John Leary, WOWHM, have made a “sham-
bles” of the standings. At this point these
two gentlemen would seem to be the top
prefix hunters of all time. However, when
the final 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 the
preliminary Honor Rolls for C.W. and S.S.B.
WPX

There 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 reminisce
a little bit about the phone weekend of the
CO Worldwide DX Contest. David, WA4-
RFB, and I operated from St. Thomas as
K4ITF/KV4 and had a great time despite
our lengthy and awkward call. Conditions
were excellent, particularly on 10 meters
where I heard rumors of various people
making WAZ. However, this is only rumor
and I won’t comment on it any further as
Frank, WIWY, King of the World’s Contest
Makers, will have a complete rundown on
the contest in a future issue. Frank will have
all of the facts and I am sure some of them
will be spectacular.

Dave and I had our problems. We flew
down on Thursday night and arrived in the
middle of the Governor’s conference. In all
the confusion the airline lost our beam. This
iIs not unusual in that part of the world as
I am sure Reg Beck, VE8RG, will be happy
to corroborate as he had some similar experi-
ences during his British Virein Islands—An-
guilla operation in 1963. We were assured
that the beam would be delivered early on
Friday morning so we left the airport for a
visit with Dick, KV4AA, before proceeding
up the mountain to join our host and hostess.,
Mr. and Mrs. Joseph Green, at their spec-
tacular residence, Louisenho;j.

Louisenhoj is a mixture of old Danish
plantation house and 16th century castle con-
structed of stones from all over the world.
It is situated on the St. Thomas mountain-
top about 1000 ft. above the sea. Our
“shack™ was the castle tower where the
balcony and north window overlooked

Magen's Bay and the Atlantic while the
south window overlooked Charlotte Amalie
and the Caribbean. I dare say that no DX
or contest operation has ever taken place
from a more impressive setting, and the
hospitality of the Greens who kept us fed,
coffeed, and propped up during the contest
was strictly above and beyond the call of
duty. We will never forget it.

About 11:00 p.M. on Thursday night we
installed our Hy-Gain 5SBDQ all band dipole
on top of the castle tower to save time for
assembling the beam on Friday. However,
the beam didn’t arrive (that’s-the-story-of-
my-life sort of thing, you know) until late
Saturday and by that time it was too late to
assemble it. Consequently, we have a nice,
new TA-33Jr. in storage at the QTH of
KV4AA waiting for “next year.”

At 0000 oMT on Oct. 21, yours truly
loaded up the trap dipole on 21 mc and
commenced the festivities. About 0130
things were easing up a bit and it seemed
a good time for WA4RFB to find out what
it was all about so I pulled a trick somewhat
related to that of the guy who taught his son
how to swim by throwing him into deep
water. | tuned the rig up on 14220, turned
to Dave, and said “you take it for a while.”
Well the next 15 minutes were pretty hectic,
but from that moment a new contest oper-
ator was born. From then on I had to fight
for a chance to get to the rig.

Things looked pretty critical for a while
on Saturday 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 that point

Anthony A.S. Hordern, GC2AAOQ, engineer nf. the
big signal from Jersey Island. (Photo courtesy
WA4NJF)
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Bob, WAS5RRL, 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, WASTLO, and family
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. Thanks, Bert
old buddy, you'll never know how much we
appreciated it.

So much for last year. Hope to work you
again from somewhere next year.

Six Meter Activity

The sunspots are up and the news is good,
particularly if you like to work DX up 50
mc way. The following are exerpts from a
couple of fine letters showing what can be
done on 6 meters DX-wise.

de Bob, WASRRL, Box 288, LBJ Ranch,
Stonewell, Tx 78671—"After a busy sum-
mer of Sporadic-E activity on six the band
started opening to South America in Septem-
ber via transequatorial scatter. On Sept. 7 at
0045 oMt 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 5/6 and
5/7 being received here. This particular
opening lasted for roughly two hours, end-
ing at about 0215 oMT. On Sept. 16 the
band opened with signals of 5/9+4 heard
from approximately 2145 oMT 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.m. Other stations were
heard including CE4BP and numerous Span-
ish speaking stations.

“The most recent DX worked as of this
writing was LU3DCA who broke into a
QSO between this station and WSUNU 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 mc log of PY3ADT showing the
stations worked between June 4, 1956 and
May 25, 1967. All cards were confirmed
by our DX and Contest Department. There
are 167 1° contacts including 12 Argentina |
provinces, 6 Brazilian regions, 3 Japanese
regions, 2 Chilean provinces, and /7 coun-
tries. Stations representing these countries
include CE3ET, LUYMA, PY6FI, PZI1AE,
XEIGE, TG9JW, CT3AE, JAI1AXE, KP-
4CK, FFS8AP, YV3BD, HCIFS, PJ2AA,
TI2ZNA, KSDWS, HK3DV, and OA4PZ.”

With conditions peaking for 6 meter DX,
and 10 meters again wide open to the entire
world, how would you feel about a VHF DX
contest to be held during the summer months
on 10, 6, and 2 meters. The rules could fol-
low those of the CO Worldwide DX 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
vou like this idea drop the DX Editor a line
and we'll see what we can arrange.

160 Meter News

First W-VQ8 QSO: On Sept. 12 between
2330 and 2355 oMmT, VQBSCCR played the
VQ/sunrise—W/sunset conditions to perfec-

tion in QSOing W2RAA 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 VKS5KO.
VQBCCR’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, Jan. 13,
Feb, 3, and Feb. 17, and the times are 1330-
1600 oMT. For complete details see the
December 1ssue or contact WI1BB.

Another 160 first, the USA-Easter Island
QSO between Jan, DL9KRA at CEOPC 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 VQ9JW.

Hither & Yon

Ham magazines you may not know about:
“SIRAN"—This mag is published by the
Bangalore Amateur Radio Club of Banga-
lore, India, and 1s circulated gratis to the
licensed hams of India. Inquires may be
directed to BARC, Box 53, Bangalore 1,
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 DX World: The North
Jersey DXers suffered their second major
loss in the period of only a few months with

E";ﬁ r .i ATt 1_

a1

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 custodian

of the DX Marathon and sent us this picture on

Sept. 19 to run with a planned story on the

Marathon. He passed away on Oct. 16. (The
WAZ on the wall is #96).

Jim Carnett, WOUZC (ex-W20IU), 3rd ranking

member of the WPX Phone Honor Roll with 671

prefixes. Jim has a new call now, TGPUZ, 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, G2ZML

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
QTH of ZS9G.

The Southern California 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)

OQSL Bureau Corrections: 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.,
i1s now P.O. Box 9A-175, Panama 9-A, Re-
public of Panama; the Bahamas bureau,
B.A.R.S., i1s now Box 6004, Nassau; and the
correct zip code for the DL4 and DLS
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.

Better Late Than Never Dept.: K2JWM has
broken the K4IIF record of receiving a DX
QSL after 7 vears. Mike wrote that he has
just received a card from KW6BB confirm-
ing a QSO on Dec. 6, 1956. Is 11 years a
new world’s record?

Where is 9OM2UF?: 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
uncertain 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-350.

| tati Manacers: Roland,
K4EPI reports that the followmg are the
only active stations in TA-land at present.

Their managers are shown:

TA1AM—via K4EPI Box 699, Karakoy,
TA1AV—via SM@KV Istanbul
TA1DS—via SMPKV TAIVY—via T.RAC,,
TA1IB—via K4EPI Box 699, Karakoy,
TAIKT—via K4IEX Istanbul
TA1SK—via DL2OE TA2BK—via DJ2PJ)
TAINC—via T.RAC.,, TA2FM—via DJ2P)

TAINC and TAIVY need QSL Man-
agers. Anyone wishing to volunteer should
contact K4EP]
Special Pre - TGPAA 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. The 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 especially valuable to those
accumulating the 10 points for the Worked
Zambia Award. Stateside applicants for this
award get 1 point for each 9J2 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 KoCYG: “Effective Jan., 1, 1968 1 will
no lnnger handle QSL cards for CT3AR,
KSﬁBH KZSAY and 3A0DX.”

; - We plan to operate from
Bﬂnalre for several months as PJSBC and
PJ5SBD. Most time will be spent on 10, 15,
and 20 meters but some on 80 and 40 as

L]
,1__.!1"'“
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well if we can get up a dipole. QSL to P.O.
Box 186, Harper, Kansas 67058.

| Ranga, VU2GW, is QRYV for
W/K stations on 14023 at 1130 GMT via the
long path or 0100 MT via the short path
after skeds with W4BGO and K3MNW.
K3IMNW will be happy to help set up skeds
with VU2GW or with VU2DIA or VU2LE.

Thanks to the following DX bulletins for
these items which appeared in early Novem-
ber and were selected for their long term
value:

North Eastern DX Association Bulletin
(K1IMP), Southern California DX Club
Bulletin (WA6GLD), DX-MB (DL3RK), '
Florida DX Report (W4BRB), DX News-
Sheet (Geoff Watts), DXers Magazine (Gus,
W4BPD), West Gulf DX Club Bulletin
(WASLES), Ontario DX Association Long
Skip (VE3DLC), DX-Press (VERON),
Long Island DX Association Bulletin (WB-
2EPG), and the Northern California DXer
(K6CQF)

Pakistan: AP2MR, Rafiq, re-
ported on 14170 s.s.b. tuning 14205 at 1315
GMT
CE®, Easter Island: CEOAE is QRYV on 21
mc ssb Saturdays from 1400-1700 oMmT
and Sundays from 1600-1800 aMmT. QSL to
WASPUQ

1 in erm CEﬁPK was the ca“.
used by Lms WBGGOV QSL to his home
QTH

Reunion 1: Guy, FR7ZG, has been
heard on 14235 S.S. b at 1130 GMT.

B5, Rare v: GB5QM was on the final
voyage of the Queen Mary. QSL to P.O. Box
7493 Long Beach California 90807.

Coalapagos: Forrest, HCS8FN, on
14103 at 003{] GMT. QSL to WA2WUV.

0, - From W4DQS through the
Flonda DX Repurt comes the news that
HKBRQ is eyemg a trip to this rare one.
7.1, ¥ HZIAB
7Z3AB and HZ3TYQ are all reported to
be actwe nn 20 meter c.w. and s.s.b.

[0 +JTI1AG is reported on 14033
kc between 1300 and 1400 GMT.

W el - JW2BH on 21065 at 1900
GMT Mallmg addrass 1s via Bear Island
Radio, Bjornoya, Tromsoe, Norway, but no
more mail unt:l May, 1968.

hergen): JWSYG on
14009 C.W. at 2245 GMT.
[Continued on page 119]
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BY GEORGE JACOBS,* W3ASK

Ir should be a toss-up between 10
and 15 meters for the best DX propagation
band during January. Both bands are ex-
pected to open to all areas of the world
during the daylight hours, often with excep-
tionally strong signal levels. Ten meters is
expected to have a slight edge from mid-
morning through the early afternoon hours,
while conditions on 15 meters should be
optimum during the late afternoon hours
and into the early evening. Excellent short
skip openings are forecast for 10 meters
during the daylight hours between distances
of approximately 1200 to 2300 miles. Simi-
lar short-skip conditions are expected on 15
meters from shortly after sunrise through
the early evening hours, for distances be-
tween approximately 1000 and 2300 miles.

Excellent propagation conditions are fore-
cast for 20 meters, for both DX and short-
skip openings, almost around-the-clock. For
DX openings, conditions should peak shortly
after sunrise and again during the late after-
noon and early evening hours. For openings
less than 1000 miles, conditions are expected
to be optimum from mid-morning through
the late afternoon hours; for openings be-
tween 1000 and 2300 miles, optimum condi-
tions are expected during the late afternoon
and early evening hours. Frequent short-skip
and DX openings are also forecast for this
band during the hours of darkness.

Good DX propagation conditions are fore-
cast for 40 meters during January, with
openings expected to many areas of the
world from shortly before sundown, through
the hours of darkness, and until shortly after
sunrise. During the daylight hours, condi-
tions are expected to be optimum for short-
skip openings between approximately 100
and 600 miles. During the late afternoon
skip should begin to lengthen on this band,

* 11307 Clara Street, Silver Spring, Md. 20902.

LAST MINUTE FORECAST

Day-to-Day Conditions and Quality for Jan.
Forecast Rating & Quality

Days (4) (3) (2) (1)

Above Normal: 1, 11, 13,
R R B 3z it nieshisnaras hiys
Normal: 2-5, 7-10, 12, 14,
16-17, 19-20, 22-23, 26-17,

A AB B B-C

YR S o T T | I @ D
Below Normal: 6, 15, 18, 24 B-C C-D D E
DISturbed: I8 .cccciviviiinnnenns: &=L DeE B E

How To USgE THESE CHARTS

The following is an explanation of the symbols
shown above, and instructoins for the use of the
CQ propagation predictions:

1—Enter Propagation Charts on following pages
under appropriate band and distance or geographical
area columns. Read predicted times of band open-
ings at intersection of both columns.

2—Following each predicted time of band opening
is a forecast rating which indicates the relative
number of days the band is expected to open during
each month of the forecast period. The higher the
rating, the more frequent the opening, as follows:
(4) band open more than 22 days each month; (3)
between 14 and 22 days; (2) between 8 and 13 days;
(1) less than 7 days.

On the “Short-Skip™ Chart, where two numerals
are shown within a single set of parenthesis, the first
applies to the shorter distance for which the fore-
cast is made, and the second to the greater distance.
Note the forecast rating for later use.

3—W.ith the forecast rating noted above, start with
the numbers In parentheses at the top of the “Last
Minute Forecast' appearing above. Read down the
table for a day-to-day forecast of propagation con-
ditions in terms of Above Normal (WWV rating
higher than 6): Normal (WWYV rating 5-6): Below
Normal (WWYV rating 4); Disturbed (WWYV rating
less than 4). The letter symbols (A-E) describe
reception conditions (signal quality, noise and fading
levels) expected for each day of the month and
have the following meanings: (A—excellent opening
with strong, steady signals; B—good opening, moder-
ately strong signals, little fading and noise; C—fair
opening, signals fluctuating between moderately
strong and weak; D—poor opening, signals generally
weak with considerable fading and noise; E—poor
opening, or none at all.

4—This month’s Propagation Charts are based
upon a transmitter power of 75 watts c.w.: 150 watts
s.s.b., or 300 watts d.s.b., into a dipole antenna one
quarter-wave above ground on 160, 80 and 40 meters
and a half-wave above ground on 20, 15 and 10
meters. For each 10 db increase above these refer-
ence levels, reception quality shown in the “Last
Minute Forecast™ will improve by one level: for each
]:n ?h loss, reception will become poorer by one
evel.

S—Local Standard Time for these predictions is
based on the 24-hour system.

6—These Propagation Charts are valid through
Feb. 29, 1968. These Charts are prepared from basic
propagation, data published monthly by the Institute
For Telecommunication Sciences And Aeronomy of
the U.S. Dept. of Commerce, Boulder, Colorado.

and by nightfall short-skip conditions are
expected to be optimum for openings be-
tween distances of approximately 800 and
2300 miles.

Some fairly good DX openings are fore-
cast to some areas of the world for the 80
meter band, during the hours of darkness.
Optimum short-skip conditions are forecast
during the daylight hours, for distances be-
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tween approximately 50 and 250 miles. Dur-
ing the late afternoon and early evening
hours optimum short-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.

All-in-all, 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 hop, 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
column 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

Smoothed Sunspot Numbaer

-
|

ST 'ﬂ[?;,ﬂ?z

1969 1971 1973

1975

rig. |—The progress of the present sunspot cycle
rrom 1964-66 and the prediction for 1967-75.
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number of 86.5 for October, 1967. This
results in a smoothed sunspot number of
81 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. lonospheric 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.

Relatively 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™” appearing
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-layer 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
possibility that some trans-equatorial scatter
openings will be possible on 6 meters, dur-
ing the early evening hours.

1967 In Review

During 1967, solar activity rose from a
smoothed sunspot number of 73 recorded
during 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 darkness good DX
conditions existed on 40 and B0 meters
throughout most of the year, and good 160




Table | Smoothed Sunspot Numbers, Cycle 20
Observed and predicted

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-
agation 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 1 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 1. This
information is shown graphically in Fig. 1.

The 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 Jleast 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
DX 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 DX 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 DX 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-layer 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-layer openings tend to occur
around noon time and during the early
afternoon hours. Trans-equatorial F-layer
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 conditions during
the new year are expected to be better than
they have been during any year since

1960. L

CQ Short-Skip Propagation Chart
JANUARY & FEBRUARY, 1968

BAND OPENINGS GIVEN IN LocAL STANDARD TIME

AT PATH MID-POINT
(24-Hour TIME SYSTEM)

Distance From Transmitter (Miles)

Band 50-250 250-750  750-1300 1300-2300
(Meters) Miles Miles Miles Miles

ml Nit | Nil  |07-09 (0-1)] 07-09 (1
09-10 (0-3)] 09-10 (3

10-15 (0-4)| 10-15 (4)

| 15-17 (0-3)| 15-17 53-4
17-19 (0-1)] 17-18 (1-3
18-19 (1-2)
19-20 (0-1)

15 Nil |us-11 (0-2)06-08 (0-1)
08-09 (2) |07-08 (1-2)
09-11 (2-3)| 08-09 (2-3)
11-17 (2-4)| 09-11 (3-4)
17-18 (0-3)] 11-17 (4)
18-20 so-z:- 17-18 33-4
20-22 (0-1)| 18-20 (24
| 20-21 51-2}
21-22 (1)

06-07 gl]

)| 08-09 (0-2){07-08 (1-2)|07-08 (2-3)
) 09-11 (24) 08-09 (3-4)
1-2)| 11-14 (3-4)[08-09 (2-3)|09-10 (4)
1)| 14-15 (24)[09-17 (4) " |10-14 (4-3)
15-17 (1-4)|17-19 (34)| 14-19 (4)
17-19 (0-3)]19-20 (2-3)|19-21 (34)
19-20 (0-2){20-22 (1-3)|21-22 (3)
20-08 (0-1)|22-00 (1-2)|22-00 (2-3)
00-07 (1) ~ |00-03 (1-2)
03-06 (1)
| _ 06-07 (1-2)

40 |07-08 (0-2) | 07-08 (2)[07-08 (2-1)
08-09 (1-3)|07-08 (2) |08-11 (3-1)|08-15 (1-0)

09-10 (2-4) | 08-09 (3) |[11-15 (2-1)|15-17 (2-1)

10-17 (4) |09-11 (4-3)]15-17 (4-2) |17-18 3;

17-18 (3-4) | 11-15 (4-2)|17-18 (4-3) |18-04 (4

18-20 (2-3)|15-18 (4) [18-22 (4) ~|04-05 (4-3)

20-22 (1-2)|18-20 (34)[22-02 (34) |05-07 (3-2)

22-07 (0-1) |20-22 (24)]02-05 (24)

22-02 (1-3)[05-07 (2-3)

02-07 (1-2)
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80 | 07-08 (2-3)] 07-08 (3) |07-08 (3-1)] 07-08 (
08-10 (3-4)] 08-09 54-2 08-09 (2-0)] 08-16 (0)
10-15 (4-3)] 09-10 (4-1)] 09-16 85
15-21 (4) | 10-15 (3-1 -

21-00 (3-4; 15-16 (4-1)]18-20 (4-3)]20-03 (4)

00-04 (2-3

04-07 (1-2)] 18-00 (4) |04-06 (3)

160 |09-17 (1-0)) 17-18 (2-1)|17-18 (1-0)] 18-19 (1-0)

17-19 (3-2)] 18-19 (2) |18-19 (2-1)]19-21 (2-1)
1905 (4) |19-21 (4-3)]19-21 (3-1)]21-03 (3)
05-07 (3) |21-05 (4) |21-03 (4-3)]03-05 (4-2)
07-09 (2-1)| 05-06 (3) |03-05 (4) |05-06 (2-1)
06-07 (3-1)]05-06 (3-2)]06-07 (1-0)
07-09 (1-0) (1)
ALASKA
Openings Given In GMT §
To: 10 15 20 40/80
Meters Meters Meters Meters
Eastern| 18-20 (1) | 16-17 {1) 11-15 (1) | 04-13 (1)
USA | 20-21 (2) | 17-20 (2)] 15-17 (2) | 07-12 (1)*
21-23 (3) | 20-23 (3)] 17-22 (1
23-00 (1) | 23-01 (2)] 22-23 (2
01-02 (1)} 23-03 (3;
03-04 (2
04-05 (1)
Central| 18-20 (1) | 16-18 (1)]| 11-16 (1) | 05-14 (1)
USA | 20-21 (2) | 18-20 (2)]| 16-18 (2) | 08-13 (1)*
21-00 (3) | 20-23 (3)] 1823 (1)
00-01 (1) | 23-01 (4) | 23-01 (2)
0102 (2) |01-04 (3)
02-04 (1) |02-04 (3)
04-05 gZ)
05-06 (1)
Western| 18-19 (1) | 16-17 (1) | 11-17 (1) | 04-05 (1)
USA |19-21 (2) | 17-19 (2)| 17-18 2; 05-12 (2)
21-23 (3) | 19-23 (3) | 18-20 (4 12-15 %1)
23-01 (4) | 2302 (4) | 20-01 (3) | 15-16 (2)
01-02 (3) | 0203 (3)|01-04 (4) | 16-17 (1)
02-03 (2) | 03-04 (2) |04-05 (3) | 05-12 (1) *
03-04 (1) | 04-05 (1) |05-06 (2) | 12-15 (2)*
06-07 (1) | 15-17 (1)*

*Indicates predicted 80 Meter openings. Openings on 160
Meters are also likely to occur during those times when
80 Meter openings are shown with a forecast rating of
(2) or higher.

[Continued on page 118]
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1968 CQ READER SURVEY

I¥'s that time again, the time when CQ takes the pulse of its readership. The
survey below has been carefully designed to give us valuable information aimed
at helping CQ serve amateur radio better. Fill out and mail your survey answers
| today to: CQ Reader Survey, 14 Vanderventer Avenue, Port Washington, L.I., N.Y.

11050.

1. (a) Your age? (b) Sex? (c) Years of schooling?

. Are you employed in electronics?

. If yes, what is your job function: Engineer, Technician, Sales, Communications
Specialist, Executive, Other,

. If yes, which best describes your place of employment: Manufacturer, Distributor,
Retail Dealer, Manufacturer’s Rep., Military, Industrial Communications, Research
& Development. Other.

. If you don’t work in electronics, what is your occupation?

. (a) Are you a licensed amateur? (b) Class of license?

. How long have you been licensed? g

. Were you in favor of incentive licensing before 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?

. Approximately how much money have you invested in amateur radio?

. Did the long delay in FCC action on incentive licensing cause you to put off new
purchases?

. About how much did you invest in your hobby in 19677

. How much do you expect to spend in 19687

. Will most of this amount be spent on many small purchases or on a few large

ones?

. Is any of your equipment home built?

. What component(s)? Antenna, transinitter, receiver, etc?

Is any of your equipment surplus?

If so, what component(s)?

. What items in your station were built from kits?

. If your equipment is commercially built, what brand of receiver do you use?
What brand of transmitter?

What brand of transceiver?

What types of antennas do you use?

What are your three most vital accessories?

How many hours per week do you spend operating 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 equipment and information were available would you operate on (a)
amateur television? (b) RTTY? (c) FM?

Do you subscribe to CQ or buy on a newsstand?

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 737

If not, do you buy and read at least 6 issues 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 read it immediately from cover-to-cover, or do you
browse and then set it aside for later reading?

What's the first thing you lock for in CQ, if any?

Have you noticed and appreciated the improved quality of CQ these past six
months?
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~ Effective March 1, 1968 CQ’s domestic subscription rates will be increased
as follows:

These increases are forced b_v an overall increase in postal rates as well as
new printing costs.

We are making this announcement well in advance to allow loyal CQ readers
to get in on the old rates of $5.00 for 1 vear; $9.00 for 2 years and $13.00
for 3 years while there’s still time.

If you are currently a subscriber, you will be permitted to extend your sub-
scription if we receive your order by March Ist.

Readers can look forward to manv more xmpmvementb and even more
changes in the months ahead. If you think CQ is colorful now—just wait!
But don’t put off sending that order in before the deadline.

P.S. The above rates will also apply to foreign subscribers.

New Subscription. Start with the issue.

[J Renew or extend my present subscription.

Name Call

Address

City State Zip

a
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ANTENNA
ROUNDUP VYol. 11

Caf. #119.2. Here's
your chance %o gel a
copy of one of the most
comphensive books en
antennas ever offered to
the Amoteur. Ten big
theory articles bocked
vp by B2 detciled and
Mustrated construction
projects for YHF on into
microwave, from leng-
wires fto 17 element
beams ond Sterba Cur-

tain arrays.
THE NEW RTTY

HANDBOOK

Cat. 2116, A trecsury
of vital ond “hard %o
get” information. Loaded
with equipment sche-
matics, odjuitment pro-
cedures, etc. A woluable
onel o both the be-
ginning and the experi.
enced RTTY'er. Special
section on gelting stori-
ed, written by Byren
Kretzman, a well known
authority in the field.

CQ ANTHOLOGY |

Calt. F102.1. We've
looked back through the
years 1945-1952 ond
osembled all in one
ploce the articles 1hat
have made a losting
stir. The lssues contoining
most of these articles
have long ago been sold

out and are unavailable.

SURPLUS

SCHEMATICS

Cat. ZEII7. This s @
book literolly loaded with
schematics for all the
currently popular pieces
of surples gear. Most
amateurs are well oware
of the problems encoun-
tered in purchasing seem-
ingly inexpensive surpluy
units, only to find that
no ichematic diogrom b
aveilable.

New York City and State residents must add sales tax applicable to your area.

VHEF ™

lllﬂlﬂ
AMATEUR

AMATEUR

Cal. #115. If you are,
or are plonning I be a
YHF operator you con't
alford to be without this
dynamic new hondbock
written wspecially for
you, Filled from cover
to cover with all new
ond original construction
material presented so
you can wunderstand it

ANTENNA
ROUNDUP Yo
Cot. £119. A commen
denominator for all ham
stations is the ontenna.
Here ot lost is the crecm
of ontenna information

pocked into @ 160 poge
book. Forty-seven in-

SIDEBAND

HANDBOOK
Cot. £103. One full
year in the preparcfion
of this terrific wvolume.
This Is mnot a fechnical
book. It e ns side-
band, showing you how
to get along with it . . .
how to keep your rig
working right . . . how
to know when it isn't, ..
and lots of how to build-
it stuff, godgets, receiv
ing odaptlors, exciters,
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old-timers alike will find
many valuable circults
here ideal for construc-
fion projects, Eleven
great chaplenn cover o
multitude of circuin for
all.

SHOFP & SHACK
SHORTCUTS

Cot. £120. Here s o
collection of hundreds
of hints, kinks and short
cuts which should be
port of the librory of
every experimenter ham
gnd CBer. A weritable
gold mine that will help
save fime, improve their
shop ftechniques, drems
up their shocks, and in-
crease the elficdency of
their equipment,

G ANTHOLOGY

Cot. £102-2. Top faver-
e CQ orticles from 1952
to 1959 . . . including
some Yyou may hove

compiled in-
to one new information-
pocked bookl No more
need fo #ry fo locate
sold out back coples of
CQ. This Anthology In-
cludes post articles of
lasting interest fo every
amoteur radio enthusiast,
Over 250 poges of fext.

Cat. £121-2. Tom Kneitel,
K2AES, does it again with
this sequel 1o his best sell-
ing" Yolume |. This time
ir's 159 additional circuits
which will appeal to oll
Every shock will heve @
spot for this book. All cir-
cuits fully described in
text with complete de-
tailed construction steps
plus schemeaticr.
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Calendar of Events

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 DX 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
Helvetia 22 Contest
PACC CW/Phone Contest
One Land QSO Party

January 6-8
January 6-8
January 27-28
January 27-28
January 27-28
January 27-28
February 34
February 10-12
February 11-12
February 17-18

February 23-25
February 24-25

February 24-25
February 25-26
March 2-3
March 9-10
March 16-17
April 6-7
April 20-21
April 27-28
April 27-28

Arkansas QSO Party

Starts: 2200 eMmT Saturday, January 6

Ends: 0400 sMmMT Monday, January 8

This 3rd annual QSO party was covered
in last month’s CALENDAR.

Mailing deadline is January 30th. Logs go
to: North Arkansas ARS, ¢/0 Sam Housley,
K5AKS, Route 4, Harrison, Ark. 72601

Virginia QSO Party

Starts: 1800 GMT Saturday, January 6

Ends: 0200 aMmMmT Monday, January 8

Once again this party is being sponsored
by the Roanoke Valley A.R.C.

With two state parties on the same week-
end it might get a bit confusing. If things
get dull on the W4 frequencies you can al-
ways tune down to the W35s.

There are no time or power limits, phone
and c.w. are considered separate contests and
separate logs are required.

Exchange: QSO nr., RS/RST and QTH:
county for Va. Stations; state, province or

* 14 Sherwood Road, Stamford, Conn. 06905,
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BY FRANK ANZALONE* W1IWY

country for others. (Va. stations may work
other Va. stations.)

Scoring: One point per contact. Virginia
stations multiply QSO points by number of
states, VE provinces, countries and Va. coun-
ties worked. Out of state stations will use Va.
counties for their multiplier. (max. of 98)

Frequencies: c.w.—3565, 7060, 14060,
21060, 28060. phone—3830/3930, 7205/
7235, 14240/14340, 21310/21410, 28800.

Awards: Certificates to the top scorer
in each state, province and country. Virgini
stations will compete for 1st thru 5th places

LLogs must be received no later than Feb
ruary 29th and they go to: Roanoke Valle
ARC, Box 2002, Roanoke, Virginia 2400

CQ WW 160 Contest

Starts: 0000 6MT Saturday, January 27
7 p.M. EST Friday, January 26

Ends: 1500 GmT Sunday, January 28
10 A.M. EST Sunday, January 28

Rules the same as previous years excep
for the ending time which has been mad
3 hrs. later for the benefit of the West Coas
boys.

It 1s recommended that you study th
FCC regulations for 160 operation. A cop
of the FCC rules as well as contest lo
sheets are available from CQ upon reques
Include a s.a.s.e. of course.

Rules appeared in last month’s CALENDA
Logs go to: CQ 160 Contest, 14 Vande
venter Ave., Port Washington, L.I., N.
11050. Mailing deadline is February 29th.

Lovisiana QSO Party

Starts: 1800 GmT Saturday, January 27

Ends: 2200 6MT Sunday, January 28

The Lafayette ARC is once again spo
soring this, the 3rd annual QSO party. Mo
participation would probably be assured if
did not conflict with the 160 contest. Rul
in last month’s CALENDAR.

Mailing deadline for logs February 2
and they go to: Lafayette ARC, 308 Kar
Drive, Lafayette, Louisiana 70501.




French Contest

C.W.: Jan. 27-28. Phone: Feb. 24-25
Starts: 1400 oMT. Ends: 2100 GMT.
Rules same as previous years (See Jan. 1966

CQ for details).
Logs go to: REF, B.P. 42-01, 75 Paris RP,
France.

Arizona QSO Party

Starts: 2100 oMt Saturday, January 27
Ends: 2100 emT Sunday, January 28
Conventional State party rules. (See Jan.

1967 CQ or write SHSARS for copy.)
Logs go to: Saguaro High School ARS,
6250 N. 82nd St., Scottsdale, Ariz. 85251.
(These were received too late to give full
coverage. As I have said time and again, we
must have the material at least 3 months
before the date of the activity.)

Vermont QSO Party

Starts: 2300 eMmT Saturday, February 10
Ends: 0300 sMT Monday, February 12
The Central Vermont ARC once again
announces its annual QSO party from the
comparatively rare state of Vermont. The
same station may be worked on each band
and mode for QSO credit.

Exchange: QSO nr., RS/RST and QTH;
county for Vt. stations, ARRL section for
others.

Scoring: Vermont stations: 1 point per
contact, total multiplied by ARRL 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, 21050,
21300, 28100, 28600, 50.250, 50.360, 144
thru 144.5, 145.8 and Novice frequencies.

Awards: Certificates to the highest scoring
station in each ARRL section; plus 1st—4th
place in Vermont.

The “Worked Vermont” award may be
obtained by working 13 out of the 14 Vt.
counties.

Mailing deadline March 31st. Logs go to:
CVARC, c/o E. Reg. Murray, KIMPN, 3
Hillcrest Drive, Montpelier, Vermont 05602

Starts: 2200 eMmT Friday, February 23
5 P.M. EST Friday, Feb. 23
Ends: 2200 omT 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 are 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,
QTH, name and QCWA number.

Scoring: One point for each member
worked, multiply total points by sum of
states, 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,
21025, 28025. phone—3810, 3950, 7210,
14210, 21310, 28510. RTTY—7105, 21140.
(These are new spots from previous years.)

Logs should show in this order: Date/time
In GMT, station worked, contact number
sent/received, RS/RST, band, QTH, name
and QCWA nr.

Awards: The QCWA Certificate to the
leading stations and the Plaque to the Top
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

RS/RST,

YL-OM Contest

Phone: Feb. 24-25 C.W.: March 9-10
Starts: 1800 omT Saturday, Ends: 1800
GMT Sunday in each instance.
Rules will be found on page 9 of this
issue.

ARRL DX Contest

Phone: February 3-4 and March 2-3
C.W.: February 17-18 and March 16-17
Starts: 0001 emT Saturday, Ends: 2400
GMT Sunday in each instance.
Leaving myself wide open to criticism for
harping on the same old subject, I still think
this 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 this prime time because
of the four week-ends occupied by this
marathon.
[Continued on page 116]
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THE

T:E January “Story of The Month”

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 share crop basis near
Union, Nebraska, and continued this for 19
years until 1938. He was married in 1924
and they have 3 children, 4 grandchildren,
and 1 great-grandchild.

After he quit farming, the family 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 electrical work was
done, including 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 Whittman St., Rochelle Park, N.J. 07662.

1S:

WOGYM operating from the home station.
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PROGRAM

BY ED HOPPER* W2GT

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 foot 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-

WOGYM and his mobile station.




fessional touch. Although many receivers
and some ham gear was built, interest lagged
for some years but was finally rekindled and
a license was obtained in 1938, Class C.
The first transmitter was 5 watts on 160
meter phone, using 6 volt storage batteries
and a small Carter genemotor for power.
The 6 volt batteries were charged with a
car generator run by a gasoline engine. All
48 states were worked with this 5 watt rig
and to his many friends, Vic became known
as “The 5 watt station in the heart of the
nation’.

As the years went by the rigs changed
until a kw a.m. phone transmitter was in
operation, and a Class A license was ob-
tained and operation was started on 75 and
20 meter phone.

Vic was one of the early hams using s.s.b.
starting with a Central Electronics 10A and
after many changes, the rig now includes a
Collins 32583, 30 L1 linear and a 75S-3
receiver. The present antennas include an
inverted V for 75 and 40 meters and a Tel-
rex beam up 65 feet for 20-15 meters. The
mobile rig installed in a 1966 Oldsmobile
is a Collins KWM-2, a Heath HA-14 linear
running nearly a kw p.e.p. to a Hustler an-
tenna.

Many counties were handed out as Vic
traveled through-out the U.S., but it took a
few years of talking to many of the same
county hunters and really becoming ac-
quainted with this fine group before Vic
decided to join his friends in the art of
county hunting.

Vic feels that county hunting has in-
creased tremendously in the past year, in
fact, so much so, that it seems like an ex-
plosion. He feels that it is different than
working DX in that you work the same fine
fellows over and over as they travel through
different counties in the course of their busi-
ness travels or on special DX-peditions, and
‘he possibility of meeting them in person is
thus greater.

As Vic says, county hunters are all over
the world and some of the regulars being
G3DO, YV5AGD, many DLs, and of course
fellows in all of the 50 U.S. states.

Vic’s other interests include his family,
fishing and photography.

As this is being written he has some 3035
counties confirmed and his USA-CA Awards
are: USA-CA-500 #479, USA-CA-1000 #77
and USA-CA-1500 #33 all issued April 14,
1965. January 10, 1966 a USA-CA-2000

YOGI BEAR
V.LE SOCIETY

PSP — T o m—

pp— e E R BT UL R

Yogi Bear V.H.F. Society

#25; May 31, 1966 USA-CA-2500 #15 and
on October 10, 1966 USA-CA-3000 #11

was issued. a fine record.

Letters

Ed, W3BWU, writes: “Just received my
October C'Q and noted your fine resume
of USA-CA Awards. Under the 50 mc A3,
you missed mine, (#604 of Dec. 6, 1966)
which you said was the THIRD such en-
dorsement”. (Ed., sorry for the oversight,
Ed.)

Bob, WB2NSD, writes: “I just opened the
roll which contained my certificate #638 and
I want to tell you how pleased I am with it.
It surpasses, by far, any other certificate in
my shack. Thank you very much for the fast
reply to my application™.

Bill, K4ISE, writes: “Having 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, WOGYM, WA4NBC,
WOMCX, WOIWD, WOVFE and KEKOM,
all of whom I have met on one or more oc-
casions during my travels. These travels have
permitted me to make almost 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 getting
to know a little more about some of the
fellows that I have talked with on so many
occasions. This, of course, in addition to the
other tid-bits”. (Ed.—Congrats on the Mas-
ters Degree and good luck on the Ph.D.).
Hank, WB2RMM, writes: “Your letter and
award arrived at the same time. For both,
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Worked All Plymouth County (Mass.)
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Vulcan Award

I thank you. Your promptness is apjreci-
ated, I never could see why it takes some
Custodians months to process an award.

My County Hunting is enhanced by a
Rand McNally map, 28" x 42", which
adorns my kitchen wall and at which 1 stare
each morning as I have my coffee. Each
new county is filled 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-County-City Map, #4626
and I believe every county hunter would
enjoy one”.

Awards

Yogi Bear V.H.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 organization 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
before 1-1-68). No date, time nor band
limits. Send log data only with application.
Fee for certificate is 35¢, include a large
(#10) size s.a.s.e. for return of certificate.
Certificate will be endorsed for one band
and mode if requested. The certificate may
be earned 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. for list of members.
Awards Custodian is Robert W. Jennings,

The Sailfish Award
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K1ZGH,
02066.
Worked All Plymouth County—Issued by
Boy Scout Troop #94, of Scituate, Mass.,
for confirmed contacts with the 27 Cities
and Towns in Plymouth County, Mass. in
3 classes: Class “C” for 10; Class “B” for
20: Class “A” for all 27. Fee for basic class
is $1.00 plus GCR 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 Radio Club of Vulcan,
Alberta, Canada. This AWARD issued for
working 5 members of the club, which has
21 members and their own club net on
3740KC at 2130 every Sunday. Write—
J. L. (Gene) Moyer, VE6AFJ, Box 519,
Vulcan, Alberta, Canada.

The Sailfish Award—This award offered free
for working any 5 hams in Palm Beach
County, Florida. Send GCR List to: West
Palm Beach Amateur Radio Club, 823
Newark Street, West Palm Beach, Florida
33405.

15 CIliff Ave., Scituate, Mass.

Notes

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 for an
s.a.8.€.

K3WWP reports the first County Hunters
Party (c.w.) a big success. About 350 coun-
ties in every state but Hawaii were repre-
sented, along with about 30 DX counties,
and 75 logs were received. Contest leaders
were: K6BPC (Multiop), WB6KBK,
W4YGO, WI1IDS, W40WE, WSAQ, and
KIGMW.

As I write this, the new POD 26 (listing
the counties and towns in USA) 1S now
available from the Superintendent of Docu-
ments, U. S. Government Printing Office,
Washington, D. C. 20402, and the cost is
$2.75.

Many thanks to Gilbert L. Baker,
WS8GIU/S5, 413 Maple Ave., Dalhart, Texas
79022, for sending a POD 26 to each of

[Continued on page 118)]




BY WILFRED M. SCHERER, *
W2AEF

/ l FTER a lapse of several months,

CQ 1s proud to once again offer it's tradi-
tional free question and answer service to
readers. Following the pattern established by
Chuck Schauers, W6QLV, with his Ham
CrLiNic, and Bert Simon, W2UUN, with
SIMON SAYS, we will continue to provide free
technical guidance to readers who are in
need. Every effort will be made to provide
the best solution to your 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.

Under the guidance of CQ’s Technical
Director, Bill Scherer, W2AEF, the CQ staff
will join 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 time we will stray from the
regular Q & A format to discuss problems,
situations and ideas, (both technical 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
accompanied 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: |—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—
Don't ask for our recommendations on
which current commercial gear to purchase.
Sufficient information is available elsewhere

* Technical Director, CQ.

in CQ’s equipment reviews to guide you on
that point, and besides, only you can really
judge what is or isn’t desireable for your
purposes.

If you have a novel approach to an ama-
teur 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 help us to help the next
fellow still more.

Surplus Gear

Requests are quite often received for
manuals concerning specific pieces of surplus
gear. In order to save your time, as well as
ours, it 1s suggested you first write to the
following dealers in surplus manuals as listed
below:

Sam Consalvo, W3IHD
4905 Roanne Drive
Oxen Hill, Maryland

R. E. Goodheart Co.
Box 1220
Beverly Hills, California

Propagation Products
P. O. Box 242
Jacksonville 1, Florida

Quaker Electronics
Hunlock Creek, Pennsylvania

Bill Slep
Box 178
Ellenton. Florida

If you are looking for the conversion or
just the schematic for a surplus item you
might consult the Surplus-Conversion Hand-
book (Cowan No. 122, $3.00) or the
Surplus-Schematics Handbook (Cowan No.
117, $2.50).

If these sources fail, the next bet is to
make use of our free, classified, ad section
which is available to CQ subscribers.

Heathkit VFO With Globe Scout

QUuUEsTION: | have a Heathkit HG-10 v.f.o.
that I wish to use to drive a Globe Scout
Model 680 transmitter on six meters. I do
not get the needed output from the v.f.o. to
drive the transmitter. The v.f.o. voltages
measure up to specifications. Any suggestions
on how to obtain more drive?

Janucry, 1968 e CQ e 103




V, - 6HG8, 6HF8, 6AUS

Fig. 1—Outboard cathode follower/amplifier for
increasing the output voltage of the Heathkit
HG-10 v.f.o. from 5 v. to 10-50 v. to drive the
Globe Scout 680 transmitter. C;—L; must resonate

at the desired v.f.o. output frequency as
described in the text.

ANSWER: The HG-10 v.f.o. r.f. output is
rated at 5 v. r.m.s.; whereas, the Globe Scout
680 requires 10-50 volts v.f.o. drive. This
may be obtained from a separate outboard
unit using the circuitry shown at fig. 1.

V, . operates as a cathode-follower buffer
to minimize loading on the v.f.0. and reduce
r.f. feedback from the amplifier, V5. C,/L,
should be tuned to 8 mc for six-meter oper-
ation. The arrangement also may be used on
the other bands, in which case C,/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.

ANswWER: 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 SU4-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,/I, where E, = required
voltage drop, I = current measured earlier.
The minimum wattage rating for R, will be
W = R, X I?. There will be no significant
change in heater voltage for the other tubes.

BCl 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—
1100 k¢) in the band. How can this be
cured?

ANSWER: This is not an unusual con-
dition. Harmonics of broadcast stations often
are generated by rectification in non-linear
devices which might pick up the funda-
mental signal. 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 117]
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Fig. 3—Parallel-tuned trap for minimizing inter-
ference from a strong BC signal. L, is a “ferri-
loopstick,” available from most parts distributors,
and should be adjusted to the interfering signal’s
frequency. Miller trap (812-BC2) may be used.

Fig. 2—A vacuum tube rectifier may be simply

replaced by silicon diode rectifiers as shown.

CR, and CR, may be any good quality silicon
diode at rated p.i.v.; 500 ma.
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F.O.B. Havward, Mass.
Shifipoing Weight 5 s

The best item we have even had and the best investment you can evenr
have 44 a darn good antenna! Nothing else will s0 improve your pex-
formance. The Reginain Model 321 Quad fully covens 10, 15, and 20
metens with Less than 1 1/2 to 1 VSWR, nrequines but a single 50 ohm
geed £ine and 48 nemarnkably easy to assemble, yet the introductory
price 44 but $69.95 FOB Harvard. Full details are available in cur

<LEustrated brochunre. Send forn youn copy, orn betier yet, your Quad
- today.

HERBERE We GCEORDON COMPANY
Harvard, Mass. 01451, 617-456-3548
"Helping Hams Lo Help Themselves"
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BY GORDON ELIOT WHITE*

AFTER a total of 4,700 miles

of travel by car, bus, ship, rail and air in
seven Western European nations, through
|5 major cities in 30 days, your Surplus Edi-
tor can report that it is very good to get
back to the States, where he speaks the lan-
guage, and where the Surplus grows thicker
than any place he found overseas.

From my survey of England, Scotland,
France, Belgium, Germany, Austria and
Italy, I would say that the U.S. was Surplus
Heaven, and add that most of the useful
ex-military electronics that get to amateurs
elsewhere originates in North America.

Not that there is a total dearth of surplus
overseas there is a surplus row on Lisle and
Newport Streets in London that rivals Canal
Street, in Manhattan, but I found no Cort-
landt Street in Western Europe. (Of course
Cortlandt Street in New York is gone now,
demolished to make way for the World
Trade Center.)

Some of the same problems seem to afflict
surplus dealers overseas as here at home.
Along Newport Street most of the shops
had as much or more new commercial gear
on display as surplus, together with small
components from manufacturers’ overruns
and other non-military 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 of England, France and
Germany have not been a fraction the size
of the U.S. Defense Department since 1945,
and those less-affluent societies have never
been as overburdened with electronic goodies
as their U.S. counterparts. As a result, the
source of foreign surplus has been a great
deal smaller. Also, particularly in England,
disposal policies have been far more re-
strictive. Today a policy of commission auc-
tioning of surplus still seems to insure that
only large dealers buy the majority of the

* 5716 N. King's Highway, Alexandria, Virginia
22303.
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salvage material in the United Kingdom.
The military is even less helpful on manuals
and handbooks than in the U.S., and a great
deal more security is imposed on any item
that could be remotely considered *“classi-
fied.” The “Official Secrets” Act makes it a
crime to handle manuals that are not offi-
cially declassified, and official declassifica-
tion action is worse than glacier-like.

U.S. Forces however, sell surplus over-
seas in much the same way they do at home.
Bidding is fairly honest, lots are made up
with what seems to be a modicum of sense,
and the individuals T met were agreed that
American material was the most interesting
available. Quantities however are far smaller
as a rule than in the States.

I had been interested in the disposal of
material that had to be moved out of France
last spring under Operation Frel.oc, General
DeGaulle’s “get out” order to U.S. troops.
As far as I could find, much of the matenial
went to England and Germany. Little was
sold in France, and certainly no surplus
bonanza was created there.

Some French-made communications gear
was left behind, but most high-cost items
were removed, for parts if nothing else. A
few installations were sold to the French
in operating condition. For the rest, every-
thing was uprooted and shipped out. down
to the door knobs, light fixtures and radi-
ators.

There is a custom in Europe  that allows
a man who sells a house to take all the re-
movable fixtures with him—the U.S. used
this plan to the hilt, leaving le Grand Charles
with as little boodle as possible, and certainly
little valuable electronic gear.

Most of the electronic material in France
was fixed communication gear, with little
lab equipment involved. All of the tactical
sets were, of course, kept for U.S. use, though
sales in Germany and England may even-
tually benefit from ultimate disposal of mate-
rial relocated from France.

Actually, outside of England, we saw little
of the U.S. style surplus store. There i1s a
large surplus vyard just west of Reims,
France. but most of the material was heavy
construction equipment, with a few pieces
of electronics here and there. There was
some action in Germany, in “junk” stores,
but we saw few interesting pieces there.

In England, stores in Chester, London
and Tring stocked goodly supplies of surplus
standbys, but little of the more modern




WE NEED: AN/ARC-27, 34, 38, 52, 55, 73, 84;
AN/ARN-14, 21C, 59; AN/APN-9, APN-70; AN/
APR-13, 14, 17; AN/GRC-3 thru 46; RT-66, 67, 68,
69, 70, 77; AM-65/GR, PP-112/GR, TRC-24, TRC-
75, GRC-27.

RECEIVERS: R-220/URR, R-388/URR, R-389/
URR, R-390/URR, R-391/URR, R-392/URR, COL.-
LINS 51J-3,51J-4, URR-13, URR-27, URR-35, RAL.

TEST EQUIPMENT: SG-1A/ARN, SG-2A/GRM,
SG-13/ARN, SG-12A/U, URM-25D thru F, AN/
URM-26, MD-83A/ARN, UPM-98, UPM-99, SG-
66A/ARM-5, ARM-8, ARM-22, ARM-25, ARM-66,
ARM-68, USM-26, USM-44, TS5-330, TS-510A, TS-

SLEP ELECTRONICS COMPANY

WANTED: SURPLUS EQUIPMENT BUY-SELL-TRADE

683, TS-757, ARC H-14, H-14A, also, H.P., BOON-
TON, ARC, BIRD, MEASUREMENTS TEST
EQUIPMENT.

COMMERCIAL AIRCRAFT EQUIPMENT: COL-
LINS 17L-6, 51V-3, 51Y-3, 618S, 618T, 185-4, 621 A-
3, 860E-2, 618M, 618F, 479S8-3, 479T-2, ARC: R-30A,
R-34A, R-38A, RT-11A, R-836/ARN, BENDIX:
RA-18C, TA-21A, RA-21A.

TOP DOLLAR PAID PLUS SHIPPING. PAY-
MENT WITHIN 24 HOURS upon RECEIPT. WE
TRADE OR SWAP ON NEW HAM EQUIPMENT.
WRITE, WIRE, PHONE 813 (722-1843), BILL
SLEP, W4FHY.

P.O. Box 178CQ
Ellenton, Flornida 33532

TRANSISTOR BOARDS

Z103 2EA 2N706, G6EA INSI7 6 Boards $3.00
101 GEA 2IN711 2 Boards $3.00
2301 3EA 2NIi411 4 Boards $£3.00

Above, new, minimum salvageable lead length '3 in.
Audio Tape, Y5 in. 12 mil. approx. 4000 ft., 2 reels $7.50
Shipped Prepaid Continental U.S.A.

LEEDS RADIO

57B Warren Street Tel: 212)-267-3440 N.Y.C., N.Y. 10007

EQUIPMENT BOUGH

ANY SURPLUS MILITARY EQUIPMENT

{ Guaranteed highest prices.Payment in 24 hrs.We'll trade o

ive you new ham equipment also. Write or
elephone collect.1212) CY 9-0300

I

From the birthplace of the greatest inventor of all ages Leonardo Di Vinci,
comes this Made in Italy — world’s most practical for the price

PRESTEL FIELD STRENGTH METER ........

Calibrated from 40 to 960 Megahertz, from 10 to B
50,000 Microvolt. Nothing makes it easier to properly
find the correct place to install TV, .
FM and Communication Antennas. You can measure
and hear the signals with this 42 volt battery
economically powered unit. There is nothing else

ONLY $120.00

WE CONTINUE TO PURCHASE FOR PROMPT CASH
SMALL AND LARGE INVENTORIES OF ELECTRONIC
EQUIPMENT, TUBES, SEMICONDUCTORS, etc.

and speedily

like it!

lWIRE, WRITE, PHONE COLLECT!

lﬂE

PAY FREIGHT ON ALL PURCHASES!

=

Liberty Electronics, Inc.
048 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 central London there are Smiths, on
Lisle Street, Service Trading 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. Martin’s Lane,
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-
tronics, 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
oscilloscope that might sell in New York
for $50 was 22 pounds ($61). 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 probably 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 shillings—3$7.14, not too far
from the stateside price. Saw a LR-1 signal
generator 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 difficult in Europe, and here at home
it is no snap. My mail has contained re-
quests for technical manuals and handbooks
since this column began, and the demand is
stronger than ever this winter.

While I cannot supply books on surplus
gear, 1 will recommend again, sources I

108 e CQ e January, 1968

455 kc Intermediate Frequency
amplifier module from Motorola
FM "receiver. This unit contains
a two-stage limiter and a dis-

criminator, and operates off 145
volts B4+ with 1.4 volts for the

filaments of the seven subminia-
ture tubes. This unit will make o
good receiving unit for FM/PM
transmissions such as those from
weather satellites.

have found helpful:
Sam Consalvo, 4905 Roanne Dr., Oxon
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 to 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 stamped, 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 answered immediately
from my own files.

Letters from readers this fall brought the
following suggestions and questions, which
may be of interest to others:

The CM-14/URA-6 unit is a “‘compara-
tor” used in diversity RTTY systems. Aside
from a loop keying circuit, power supply,
and a tuning meter, it° does not contain
enough independent circuits to be usable as
a straight converter on its own, but could
be used as the base on which to build a
“converted” conwverter, 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. Does
anyone know of a source for a similar com-
ponent? Does anyone know of another
source for the whole PRD-7? (Mine is now
exhausted.).

In another column I discussed receiving
weather satellite signals in the 136 mega-
cycle band, 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 satellite re-
ceiving system. I now find, thanks to Jack




Hart, that the R-257/U and the R-394/U
“police band” military FM receivers, by
Motorola, use a 455 kc second IF. The IF
and discriminator modules are available from
R & R Electronics, 40 South Yellowspring,
Springfield, Ohio, at $3.00 postpaid in ap-
parently new condition with tubes.

For any FM work, this ought to be a real
‘bargain. The seven-tube module contains 5
IF amplifiers, two stages of limiting, plus the
discriminator. Voltages required are 1.4
volts, d.c. (for filaments) and 145 volts B+-.
The submimiature #5678 tubes have directly-
heated cathodes, so a.c. cannot be used for
the heaters.

Bandpass of the filters (Z81 and Z82) is
30 kc, thus limiting the receiver to a signal
deviating up to 15 kc above and below
455 kc. The discriminator (781) has a
nominal 76 kc passband, and according to
diagrams furnished by the Military, thus it
offers an extremely flat response curve in
the part of the band (30 kc wide) thus used.
This offers the possibility of removing the
filters and using a wider passband, up to 70
kc or so. The audio output is rather high-
impedance, thus dictating some amplification
and matching to the usual ohm recorder
or headset load.

Incidentally, a new APT satellite on
137.50 mc went up in November.

Incidentally, for anyone who is trying to
identify an odd piece of surplus gear, par-
ticularly 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
often listed. Contract numbers are virtually
useless for most purposes. The old contract
numbers looked thusly: “Model CXR-
47001 which shows only who built it and
its bookkeeping number, but either the old-
style (type RAB, ARA, MAW) type num-
ber or the newer JAN (AN/ARC-S,
AN/CRT-3, etc.) designations are the ones
used in the military indexes I keep for ref-
erence.

Finally, I want to report a great deal of
interest has been shown in the 1750 meter
band (160-190 kc) which I described in the
July, 1967 column. The F.C.C. allows un-
licensed operation of transmitters of one
watt power or less, with a fifty foot limit on
feedline and antenna length in that low-
frequency band. Range of reception is typi-
cally far greater than for the 100 milliweatt
walkie-talkies in the 27 megacycle area. I

ARCTURUS

Inventory Reduction

e Tube Bargains, to name just a few:

Sale

#6146 . $2.95 | #5725/6AS6 4 & 59 #6A0Q5 56¢
#6360 .. . 3.50 | #5842/417A .o 9.5 Z6BQ7 94¢
#6688 3.50 | #5847/404A 2.50 | #6CG7 59¢
#6939 .. 3.50 | #IAX2 49¢; 5 for 2.00 | #6)6 - 49¢
#7025 .59 | #6K7 39¢; 3 for 1.00 | =678 84¢
#7788 ... 3.75 | #I12BN6 39¢; 3 for |00 | #6UB = = 77¢
#2D21 .... .49 | z25L6 59¢; 3 for 1.49 | £12AU7 59¢

e Tube Cartons: GAUG ete. size, $1.75 per 100. 6SN7 etc, size, $2.10
per 100, 5U4GB size, $2.50 per 100. 5U4G size, 03¢ each.

e Obsolete Tubes: FUX200, $1.69; #80, $1.20; £10Y, 69¢ ete.

e 7 inch 90 degree TV bench test Picture Tube with adapter. No ion
trap needed. Cat. # 7BP7, $6.99.

e Silicon Rectifier octal-based long-life replacement for 5U4, 5Y3,
5AS4, 5AWA4, 5T4, 5V4, 5Z4. With diagmam. Cat. = Rect |, 99¢ each.

59324 hSIIh:un Rectifier replacement, octal based. Cat. = Rect 2,
each,
;Elﬂﬂﬂ Flangeless Rectifiers, | amp, 400 tol000 p.i.v. Cat. #RSI0,

. IE Silicon Rectifiers, 750 MA., 50 to 300 p.i.v. Cat, %#330F, 99¢
each.

¢ Condensers: 50-30 MFD at 150 v., 39¢ each, 3 for $1.00, Cat.
#80; 850-400-100-15 MFD at 16-16-4-115 v., 3 for 79¢ Cat. zB82Y.
e 2 Silicon Controlled Recitfiers, | amp, general purpose units with
instructions. Cat. SCR 1, $1.00.

* 5 Transistor Circuit Boards containing up to 6 transistors, plus
diodes, resistors, capacitors, etc. Cat. £ZTBI0, 99¢.

o Needles: values such as # AS22 Saphire, 39¢: Diamond, 99¢.

e Color Yokes. 70 Degree for all round color CRT's. Cat. # XRC70,
$12.95, 90 degree for all rectangular 19 to 25 inch color CRT's, Cat.
ZSRCI0, $12.95. :
o Transistorized U.H.F. Tuners used in 1965 to 1967 TV sets made
by Admiral, RCA, Motorola, etc. Removable gearing may vary from
one make to another. Need only |15 volts d.c. to function. No filament
voltage needed. Easy replacement units. Cat. ZU.H.F. 567, $4.95.

e General Electric U.H.F. miniature Transistorized Tuner. G.E.
Part ZET85X-33. Cat. = GEB85, $4.95.

e F.M. Tuner, Hi-Fi amplifier tuning unit complete with diagram,
gatguﬂhau. Sam's Photofacts 2620 lists 2 applications. Cat. £ FM20,
. .Fh:hucll Transformer in original carton. Made by Merit or Todd.
Most with schematic drawing of unit. Please do not request specific
type. Cat. # 506, 99¢ each.

» Flyback Transformer Kits, 2 flybacks per Kkit.

son; #*502Y, Silvertone; =502W, Westinghouse;
#3502, RCA. Any kit $2.99,

« Kit of 30 tested Germanium Diodes. Cat. =100, 99¢.

o it of 10 NPN Transistors. Cat. %371, 99¢. 10 PNP Transistors.
Cat. £370, 99¢. All tested. ’ : 22

Send for our Free Catalog listing thousands of similar best buys in
tubes, parts, kits, transistors, rectifiers, etc. Orders under $5.00, add
30¢ handling charge Include 49 of dollar value of order for postage.

ARCTURUS ELECTRONICS CORP.

902-22nd St., Union City, N.J. 07087 Dept. MCQ
Phone: 201-UN 4-5568

#502E, Emer-
z507, Philco;

RADIO TELETYPE EQUIPMENT

TELETYPE MODELS 28 ASR, 28 KSR, 28 LPR,
28 LARP, 28 LXD, 28 LBXDI1, 14, 15. 19, Page
printers, Perforators, Reperforators, Transmit-
ter-distributors, Polar Relays, Collins Receivers
51J-3, R-388, 51J-4, R-390A. Hammarlund SP-
600JX. Frequency Shift Converters.
ALLTRONIC-HOW ARD CO.
Box 19, Boston, Mass 02101 Tel: 617-742-0048

e

DON'T ASK! |
TELL US! |

If you have any Gen. Radio, '
H-P, Tektronix and other
military and commercial
gear to sell, tell us flat out
what you want for it! You
call the shot! I

« YOu name your own price for your ARC, GRC, TED,
PRC, VRC, ARN, URR and APN equipment. No matter I
what others promise, we guarantee to pay more for
it. BUT YOU GOTTA TELL US TO SELL US! Write, l
call, cable or telegraph today!

COLUMBIA ELECTRONICS, Dept. C |

4365 West Pico Blvd., Los Angeles, Calif. 90019 I
Phone: (213) 938-3731

N L R

S
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GET IT from GOODHEART!

EVERYTHING UNCONDITIONALLY GUARANTEED!
COUNT FREQ. DIGITALLY 10 cy to 220 me with crystal

accuracy, at the lowest price available anywhere; and each
set has been completely checked afni comes wit_h a dated
CERTIFICATE OF CALIBRATION (and sticker) traceable

to the National Bureau of Standards. You get Hewl-Pack
£5324B with #5325A & 525B plugins, and complete set of

books 1275.00

Brand new VHF revrs in original cartons; look exactly like
the familiar BC-453 Command Revrs but are 9-tube superhet
108-135 me AM revrs and very easy to power & control with-
out touching anvthing inside the unit; you can even connect
an S-Meter externally. We furnish schematic and complete
instructions on all pin connections and also a spline tuning
knob. A.R.C. Type No. RI3B. No tuning dial; we furnish
graph of freq. vs knob turns. 2 uV sensitivity. 2 RF, 3 IF
stages, Shpg. wt 7 1bs. fob Los Angeles,. BRAND NEW $22.50

R32 is same but w/adjustable squelch $27.50
R-23/ARC-5 Command revr 190-550 ke. 14.95
A.R.C. 12 222 Command revr 5340-1600 ke. - .08
Hammarlund SP-600JX Revr Exc. Condition 350.00
RA-62-B is AC pwr sply for SCR-322, only 17.95
TDQ xmtr 45 W I'o A2, A3, 115-156 me. 295.00
TDZ xmtr 30 W Po A2, A3, 225-400 mc 495.00
LM-14 freq. meter. .01%% 125 ke-20 me. 57.50
TS-323/UR freq. meter 20-480 me., 001% . 169.50
BC-221's OK $67.50 TS-175 CK 127.50

CLOSING OUT Radio Receviers 38-4000 me at CRAZY
LOW PRICES! Ask for APR-4/4Y/CV-253 sheet,

ALL-BAND 55B RCVR BARGAIN: Hallicrafters R-45/ARR-T.,
550 ke to 43 me continuous, Voiece, CW, MCW, aligned,

ertd, w/book: 2-RF, 2-IF's, 8. meter: noise Imir: 3

T I . R . o T e s

60 cy pwr sply: 830, SSB product detector: $20
Collins R-390 Receiver, Exc. Cond 750.00
Sorens. 100008 10 kva Line V Regulator 695.00
And others from 250 VA up. Ask for Regulator List,
Gen. Radio $7565 Primary Freq. Standard, dual rack,
1100AFP & 1105A. exe. condition, both 765.50
Automichron Cessium-Beam Freq. Standard ASK!
Regulated Power Supplies, Meter Calibrators ASK!
Electranic Freq. Converters to 1 KVA ASK!
All kinds of AUDIO Test Equipment ASK!
Standard Signal Generators CW/AM/FM Sweep ASK!
TIME PAY PLAN: Any purchase totaling $160.00 10?/

or more, down payment only ....-::.::335: o
Above is a small sampling of our terrific inventory. WE

Hewlett-Packard
. AND Military

ALSDO BUY! We want Tektronix scopes,
equpt., Aeronaut, radio-shop equpt., etc. . .
Communications of all kinds,

Box 1220-CQ, Beverly Hills, Calif. 90213
R. E. GOODHEART CO. INC.

1220-CQ, Beverly Hills, Calif. 90213

Arca 213 oMice 272-5707, messanes 275-5342

Box
Phonme

4@ & @ ® & 8 & & & & ® & 0 B B PR @ E e R @ S E B R B R RPN

CASH PAID . . . FAST!

For your unused TUBES, Semliconductors, RECEIVERS, VAC.
VARIABLES, Test EQUIPM'T, ETC. Fair Dealing since "38.
Write or Call now! Barry, W2ZLNI.

BARRY ELECTRONICS, 512 Broadway, NY, NY 10012 (212-
WA 5-7000) (We Buy Factory Terminations & from Individuals).

L O B B B L B BN B B B DN B B B B B B BN BN B BN BN BN BN BN B B B

& & & o 0 0 0 0 @

| WANT TO BUY! |

military & commercial
TEST EQUIPMENT

MICROWAVE/WAVEGUIDE
COMPONENTS & EQUIPMENT

SURPLUS ELECTRONICS

e & & » =& »

LECTRONIC RESEARCH LABS
19106

715 ARCH ST, PHILA., PA
Phone BERNARD BERNBAUM
215-627-6771

“SEND FOR WANT LIST”
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would love to hear about other operations

in this heretofore undiscovered area for
ham-type or experimental transmissions.

One of the hardest areas from which to get
information on surplus electronics is the U.S.
Coast Guard. The USCG uses a lot of mili-
tary JAN gear, but buys some equipment of
its own design to AN/ nomenclature not
used by the Navy, Army, or Air Force. It
also buys items not made to AN/ specs,
such as the TRP-141. If anyone can offer
any help on a source of USCG manuals or
even an index of CG electronic items, or the
TRP-141 book in particular, I would appre-
ciate it.

Another difficult area for the surplus man
has been spare parts and paper for facsimile
machines. The old reliable AN/TXC-I
TimesFax recorders are subject to damaged
half-nuts and lead screws, plus burnout in
several transformers. Parts have been well-
nigh unobtainable, but now Walter Smisloff,
RD2, Fishkill, N.Y. 12524, has picked up
several cases of the standard 12 x 1812 re-
cording paper and some parts kits which
contain the lead screw half-nuts, transform-
ers, R1130B transmitter tube, motor, am-
meter, bearings, worm gear, etc., 38 different
items in all, totalling more than 75 items.
Those needing to overhaul their TXC-1 ma-
chines could do well to get in touch with
him.

One more thing: can anyone give me any
details on the AN/ARA-1? This was a
“radiocompass adapter” for the SCR-274-N
Command Receiver set. It has no repeat no,
relation to the Navy “ARA™ nomenclature
which was applied to early Command re-
ceivers. The AN/ARA-1 was mounted in
the middle slot of a three-receiver rack and
attached to a receiver on each side through
linkages to the tuning splines. It involved
use of the first ferrite-core direction-finding
loop (a German invention), in the U.S. 1
would like to find either an intact set or a
manual, drawings, etc. The design was com-
pleted in 1943, and production was probably
small.

The AN/ARA-1 is shown in TM 11-227,
a directory of Radio Communication Equip-
ment dated 10 April 1944, The main unit
was MD-XA-1/ARA-1, known as a “Com-
pass Modulator”. Indicators were the [-65-A
and I-75-A, which were also used with other
radio compass sets. The SCR-186 performed
similar functions, but it of course was an
earlier, solely radio-navigating set. A




NEW SOLID STATE 5-BAND RECEIVER

SEND FOR FREE LITERATURE

MODEL R-5

B Continuous Coverage .54 to 54 mc

B Variable heat frequency oscillator

B Includes 6-meter ham band

B And the 30 to 50 mc police bands

B Fully transistorized — Bandspread

B Noise limiter — Optional battery pack

WIRED AND TESTED . . . . . . . . $79.95

AM ECO DIVISION OF AEROTRON @ BOX 6527, RALEIGH, N. C. 27608

WE PAY CASH FOR TUBES AT LOWEST PRICES — 48 HR. DELIVERY
LEWISPAUL ELECTRONICS INC. glf’;fl_ i;;ﬁ';f; F';ﬁgfl‘:’-etzcwfu-
303 W. Crescent Avenue Send 10¢ for catalog with oscillator
Allendale, New Jersey 07401 CRYSTALS

LARGEST SELECTION IN UNITED STATES

I Thousands of frequencies in stock.

circuits. Refunded on first order.
2400A Crystal Dr., Fort Myers, Fla, 33901

WE PAY
HIGHEST PRICES

PLEASE include your
* ZIP code number on *
FOR | all correspondence.

ELECTRON TUBES Teh BRUIPHERT
HND SEMI CONDUCTORS Eer }? h?;?si n HIEHE:}E.{?;}E ﬁm:dns'._-"}*hsrlﬂfg

H & L ASSOCIATES
ELIZABETHPORT INDUSTRIAL PARK

freq. oscillator & crystal control on four
(4) preset channels in the entire freq.
range. Audio output 1.5 watts into 500
ohm load : uses tubes 1285K7 RF A., 128AT
converter, 2/128K7 IF A.. 128Q7 de-
tector BFO, 12A6 oscillator, 12A6 audio
Amp. 456 KC IF Freq. Large vernier &
spin dial, audio gain, AVC BFO and

ELIZABETH. NEW IEHSEY 07206 all controls on the front panel. Voltaces
required: 12 VDC & approx. 220 VDC 180 MA. Size:
(201) 351-4200 Y87 X Tea R a7 ibs, DSED: 44 .95

*‘“Checked for Operation — $10.00 extra."’
NAVY TCS TRANSMITTER AM—1.5 MC to 12 MC in three (3)

bands, CW 40 watts, voice modulation 20 watts, master oscillator

variable and crystal control on 4 preset channels in the entire freq.

WANT TO BUY
IMMEDIATELY

range. Uses 3/12A6 in oscillator & buffer-doubler, 4/1625 in modulator
& power amplifier stages, 2%" meters for PA Plate 0-200 DC RF
meter 0-3, all tuning and operating controls on front panel. Voltages
required: 12 VDC & 400-440 VDC 200 MA. W/tubes. 34 50
Size: 113 x 113 x 133", Wt.: 41 lbs. USED: .
““Checked for Operation — $10.00 extra.’’
Antenna Loading Coil #47205 T Used: § 6.95

Remote Control Box w/Speaker £23270 Re-New!: 9.95
RT67 PP-1 1 2 and Dual Dynamotor Power Supply—12 V. 221881 . Re-New: 14.95
' D-401 TRANSMITTER Dynamotor—12 V. : EE‘W: 4532
D-402 RECEIVER Dynamotor—12 V. : . New: ¢
other components of AN/GRC eqpt. CABLE—Receiver to Power Supply T New: 2.75
CABLE—Transmitter to Power Supply ......... Eew: ?;g
Connector Plugs for Remote Control Box ......... New: ;
Also: AN/UPM-135, UPM-98, -99, etc. AC POWER SUPPLY—115 V. 60 Cycle
(Not Government Surplus) )
HIGHEST PR'CES PA'D Receiver: $20.00 — Transmitter: $35.00
ﬁhm*k %tnunling for Hewirirl or ‘Traﬁrﬂunitter : Used: %?}3
Noise Limiter Conversion Kit—W/ 6 tubes \
WE PAY FREIGHT PHONE COLLECT PARTS available for Rec. and Trans. Advise us of your
needs!
Prices F.O.B. Lima, 0. — 259% Deposit on COD's
AMBER INDUSTRIAL CORPORATION BIG NEW FREE CATALOG — Send for your FREE copy now!
P.O. BOX 2129 SOUTH STATION, New edition just printed. Write: Dept. CQ

NEWARK, N.J. 07114 201-824-1244 FAIR RADIO SALES

P.O. Box 1105 * LIMA, OHIO - 45802

TELREX (Patd.) “BALUN’' FED “INVERTED-V'' ANTENNA KITS

EASY-TO-INSTALL,

* . “Mono'"" Bands from

3, 4 or 5 Band “Conical-Inverted-V" Antennas from $52.95
S e I T 3, 4 or 5 Band, 5 to 10 DB—"Empirical—l.V.—Logs"—S.A.S.E.

WRITE TOR  TELREX COMMUNICATION ENGINEERING LABORATORIES—ASBURY PARK, N. J. 07712

ELREX PL 68

Mfd. under
Telrex Pat.
2,576,929

HI-PERFORMANCE LOW-FREQUENCY ANTENNAS
$23.95—Also “Trapped” 2 and 3 Band Kits.
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PROTECT RADIO GEAR—25¢

WARNING
PROTECTED BY

L ECTRONIC

ey AUTOMATIC S
ALARM SYSTEM

Stickers WARN your property is
PROTECTED by ALARM SYSTEM

Same as supplied to commercial burglar alarm
companies. 2” x 3%2” yellow/green vinyl ap-
plies instantly without water to windows in
mobile unit or operating shack. Protect your
vaiuable radio gear. Money back if not satis-
fied! 1/25¢ 3350¢ (prepaid).

C.ES.R.
4 Parish Ct., Stony Brook, N. Y. 11790

-

|
|
stickers. |
I
I

|

|

{ Enclosed ¢ for

| Name S 20 |
: Address |
| City State Zio # |
L———___—_——_—_J

ALL BAND TRAP ANTENNA !

~ Cp— )/ 1 ol gl

“Reduces Interference and For ALL Amateur Trans-
Noise on All Makes Short mitters. Rated at 1000

Wave Receivers. Makes Watts AM 2000 SSB PiNet
World Wide Reception or Link Direct Feed.
Stronger. Clearer on All Light, Neat, Weather-
Bands! proof.

Complete as shown total length 102 ft. with 96 ft. of T2 ohm
balanced twinline. Hi-impact molded resonant traps. You just

tune to desired band., Excellent for ALL world-wide short-wave
recelvers and amateur transmitters. For NOVICE AND ALL
CLLASS AMATEURS! Eliminates 5 separate antennas with
excellent performance proven. Inconspicuous for Fussy Neigh-
borhoods! EASY INSTALLATION! Thousands of users,
70-40-20-15-10 meter bands., Complete

40-20-15-10 meter 54 ft. (best for swl's). Complete £18.05
SEND ONLY $3.00 (cash, ch., mo) and pay postman balance
COD plus postage on arrival or send full price for postpaid
delivery. Free information.

MIDWAY ANTENNA + Dept. AC-10 » Kearney, Nebr. 68847

$19.95

PASS NEW ADVANCED AND

EXTRA CLASS LICENSE EXAMS
WITH

NEW AMECO LICENSE GUIDES

New Ameco License Guides contain simple, detailed,
easy-to-understand answers for FCC 5tud¥ uestions
plus a sample FCC-type exam, using multiple-choice

questions.

Advanced Class Guide #16-01 ... ... 50¢

Extra Class Guide #17-01

Available at leading ham distributors
OR

Ameco Division of Aerotron, Inc.
Raleigh, N.C. 27608

)
January, 1968

15¢
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Announcements |[from page 9]

II. Rotary Club, assisted by an International Com-
mittee. Besides the short-wave station, which will
operate on several amateur frequencies, a booth
will be staffed to receive the messages from 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 collecting rare contact cards. More partic-
ulars will be issued as time draws near to the

convention date, May 12, 1968.
Correction
Please note: The date of the lLake Country
A.R.C. Banquet 1s February 10, 1968—not—

February 13 as previously stated.

DDRR Patents

With regards to articles on the DDRR Antenna,
we are advised that Mr. Joseph Boyer, W6UYH
holds patents on the design. They are: Boyer US
Pat. 3,151,328, Boyer US Pat. 3,247,515, Boyer
R.E. 26, 196.

SSB Results [from page 19]

Multi-Operator division would also be in
order.

No major changes for the 1968 contest
are anticipated. However a little streamlining
to keep them along the lines of our World
Wide DX contest might be attempted. With
perhaps only two exceptions, using prefixes
for the multiplier and limiting the operating
time for single operators.

We are still open to suggestions and invite
your ideas. The next contest is scheduled
for April 6th and 7th.

That just about wraps it up for this year.

73 for now, Frank, WIWY

The DXpedition [from page 72]

teur radio from one’s own country to an-
other.

(2) Encouragement and demonstration of
a high standard of operating techniques, im-
proving all modes of operating techniques
while preparing for possible emergency par-
ticipation.

(3) Improvement in the outlook for re-
taining our amateur radio frequencies
through the I'TU, by initiating amateur radio
licensing in areas where it was previously
lacking or nonexistent, by encouraging ama-
teur radio in these areas, and by actively
supporting utilization of the full amateur
radio spectrum.

(4) Improvement in the attitude toward
amateur radio in remote areas by bringing
recognition to such obscure areas through
amateur radio.

(S) Providing a means for improving one’s




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
rugeed operating and climatic conditions,
useful to the design of future equipment.

(8) Providing an excellent source for the
study of propagation phenomena, by operat-
ing continuously from areas normally devoid
of signals on these frequencies, and by pro-
viding voluminous logs and data useful in
future propagation predictions.

(9) Perfection of long-distance communi-
cation under difficult or marginal conditions.

And I could go on adding to that list of
already-impressive advantages. Yes, DXpedi-
tions are a most valuable segment of the
amateur radio service. DXpeditions are here
to stay. We should be thankful for that,
recognize their value, and participate to the
fullest extent possible. Just how these many
advantages of DXing and DXpeditions can
be put to use to actively preserve amateur
radio throughout the world, will be dis-
cussed in future chapters.

NEXT MONTH: On the Trail Again.

Drake W-4 Review [from page 32]

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
efficiency, or the adjustment for optimum
performance. This 1s best done with loads
exhibiting less than a 2:1 s.w.r. Such tests
should be conducted using a dummy load,
not only 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 plastic case that has a concave
face which minimizes light reflections. The
scale is finely calibrated and easy to read.
There are four positions at the selector
switch: two for reflected ranges of 200 and
2000 watts; two for forward ranges of 200
and 2000 watts. The 2000-watt positions are
between the 200-watt ones, so that when you
switch from forward to reflected power while
high power i1s being used, you don’t have to
go through the 200-watt positions, thus
avoiding the possibility of slapping the meter
pointer against the end of the scale.

[Continued on page 115]

VANGUARD
MODEL 501 SHIPPING COLLECT
Made In USA COMPLETE WITH LENS

SUB-MINIATURE SOLID STATE

TV CAMERA
FOR CLOSED CIRCUIT OR AMATEUR TV

THE VANGUARD 501 is a completely automatic
closed circuit television camera capable of trans-
mitting sharp, clear, live pictures to one or more
TV sets of your choice via a low cost antenna
cable (RG-59U) up to a distance of 1000 ft. without
the need for accessories or modifications on the
TV sets. The range can be extended indefinitely by
using line amplifiers at repeated intervals or by
using radio transmitters where regulations permit.

There are hundreds of practical uses in business,
home, school, etc. for any purpose that requires
you or anynne chosen to observe anything taking
place anywhere the camera is placed. Designed for
continuous unattended operation, the all-transistor
circuitry of the 501 consumes only 7 watts of
power.

For Complete Specifications Send For
Ovur Illustrated Catalog
Send your order direct fo our factory

VANGUARD LABS

196-23 Jamaica Ave., Dept. C, Hollis, N.Y. 11425

SUB CARRIER DETECTOR <

Add programs of commer-
cial-free music thru your
FM tuner. Detector, sell-
powered, plugs into multiplex
output of tuner or easily wired
into discriminator and permits
reception of famous back-
ground music programs now
tfrantmitted as hidden pro-
grams on the FM broadcost

band from coast to coast. Use
with ANY FM tuner.

WIRED UNIT $75.00
KIT, with pretuned coils, no alignment necessary $49.50

Covers extita $4.95 each. Current list of FM Broadcast
Stations with SCA authorization $1.00

MUSIC ASSOCIATED
65 Glenwood Road « u;per Montclair, New Jersey
phone 744-.338 area code 201

_gﬂﬂﬂt 3;_-/A /9 ower ./

Wlth our NEW, IMPROVED CPR-2 Speech Compressor!

® TRIPLES SSB output
power or AM modulation!

® NEW adjustable compres-
sion control!

® For ALL transceivers
transmitters, and P.A.
systems!

® For ALL microphones!
® [nternal battery

With single button connectors, ﬂr wit.h PL{}EH P'Lﬂal or ROMCQC2
connectors for Push-to-talk (Eﬁ’e: tive Nov. 1, 196) $19.95

FULLY WARRANTED . .. .. MONEY BACK GUARANTEE
Send for full description of our product line.

COMMUNICATION COMPONENTS CO.

P. 0. Box B72I . Dept. B . Orlande, Florida 32806
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AMATEUR ELECTRONIC SUPPLY

RECONDITIONED HAM EQUIPMENT

*10 Day Free Trial (Lose only Shipping Charges) * 30 Day Guarantee * Full Credit Within 6 Months on Higher Priced

New Equipment * Pay as Little as $5.00 Down — take up to 3 Years to Pay the Balance * Order Direct from this Ad !

AMECO

BIU SWR bridge $ 11
SWB SWR indicator 7
CB-& Conv.(7-11) 19
CN-50 Conv.(14-18) 29
PV-50 Preamp 9
CSB Selector box 5
TX-B6 Transmitter 49

BAW
5100 Transmitter $ B9

51SB-B Adaptor e
CENTRAL ELECT.
20A Exciter $ 89
QT-1| Anti-trip b
200V Transmitter 475
M1 Analyzer 59
CLEGG
SQUIRES-SANDERS
12'er Jm Xcwr $175
99°er 6m Xcvr 75
Thor & (RF only) 99
417 AC sup./mod. 75
418 DC sup./mod. 75
Zeus VHF Xmtr 375

Allbander HF tuner 75

5S- IR Receiver 349
CLEMENS
SG-B3 Sig. Gen. $ 69
SG-83A Sig. Gen, |49
COLLINS

75A-2A Receiver $239
75A-4 (ser. 1729) 375
T5A-4 (ser. 1765) 375
715A-4 (ser. 2208) 395
75A-4 (ser., 3190) 425
1S5A-4 (ser, 5197) 475
Speaker (Al ,A2,A3) 9

755-1 Receiver 295
755-1 Waters rej. 325
755-3B Receiver 449

395
895

51]-3 Receiver
51)-4 (ser. 3223)

32V-3 Transmitter |75
KW-1 AM Xmier 995
30L-1 Linear 375

KWM-2 Waters rej. 775
3128-5 PTO cons. 249
S16F-2 AC supply 115
SI6E-2 DC supply 95
MP-| DC supply 119
CC-2 Carrying case 65

COMAIRE

FLM-6 Tuner $ 9
FLM-6C Tuner |4
DRAKE

2AC Calibrator S 9
1B Receiver |89
EICO

720 Transmitter S 49
7122 VFO 34
7130 Modulator 34
753 SSB Xcwr 139
ELMAC

AF-68 Transmitter $59
PMR-7 Receiver 49
PMR-8 Recejver 79

GLOBE 'GALAXY WRL

Hi-Bander 62 $79
755 VFOQ 24
Galaxy 300 Xcvr 139
PSA-300 AC sup, 49
VX-1 VOX 9
Galaxy V Mk [l 289
DC-35 DC supply 75

RV-1 Remote VFQ 49
VX-35 VOX 12
DAC-35 Dix. Cons. 69
UM-1 Modulator 25
PSA-63A ACsup 19

GONSET

Comm | 6m S B9
Comm |I1B ém 109
Comm Il 6m 109
Comm IV 2m 199
Comm IV ém | 49
bm Linear || 75
6m Linear 1| 89
G-28 Transceiver |49
G-50 Transceiver |89
910A &m Xcvr 199
911A AC supply 39
913A 6m Linear |75
G-63 Receiver 89
G-76 Transceiver |25
G-76 DC supply 39
G-77 Transmitter 49

G-77A Transmitter &9
GSB- 100 Xmtr 169
GSB-101 Linear 169
GSB-201 Linear 199
Super 12 29
HALLICRAFTERS

S-38E Receiver $ 34
S-53A Receiver 49

SX-101A Receiver 199

S-107 Receiver 59
SX-115 Receiver 325
SX-117 Receiver |99
S 120 Receiver 39
SX-140 Receiver 69
R-46 Speaker 9
R-48 Speaker 9
HT-32A Xmtr 249
HT-32B Xmtr 299
HT-33B Linear 375

HT-40 Transmitter 49
HT-41 Linear 199
SR-160 Xcvr 175

B To:

L |
3
fi
E
. FIRST

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216 C-1_

Ship me the following Reconditioned Equipment;

. CHOICE

SECOND
CHOICE
BorF any)

. THIRD
. CHOICE

{(IF ANY)

B enclose$

L]
2. DJcoo

1 Name

| year

: | will pay balance (if any)
2years [ ] 3years

L} Address
¥ City

i Stale
fi

[ ] Send Latest Ham Catalog.
| L L L Y,

Zip

114 ® CQ & January, 1968

Frets }
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PS-150- 120 Sup. 75
PS-150-12 Supply 49
MR- 150 Rack I5
SR-S00 Xcwr 199
P.SO0AC Supply 75
P-S000C Supply 15
HA-6 Transverter B89
SR-34 (AC) Xcwr 149
SR-46 6m Xcwr 119
HAMMARLUND
HQ-100C Rec. SI09
HQ- ID0A Rec 125
HO 0 Recewver |19
HQ-110C Rec 129
HQ- | I10A Rec 159
HQ-1IDAC/VHF 199
HQ-140X Rec 99
HQ- 145AC Rec 199
HQ- 160 Receiver |89
HQ-170C Rec. 149
HQ-170AC Rec. 2175
HQ- 180 Receiver 239
SP-600 X (rack) 299
S-100 Speaker 9
HX-S00 Xmer 225
HEATHKIT

MR-l Receiver §$ 49
HR-20 Receiver 89

5BA-300-3 6m conv. I5
SBA-400-4 2m conv. |5
QF-| Q-multiplier 4

MT-1 Transmitter 39
TX-1 Transmitter |09
HA-10 Linear 175

HX-20 Transmitter 149
HW-12 75m Xcyr g9
HW-12A 75m Xevr 99

HW-22 40m Xcvr 89
HW-22A 40m Xevr 99
HW-32 20m Xcvr B9
SB-100 Xcwr 325
SB-101 Xecwr 350
HP-24 AC supply 49
VF-1 VFO 19
HG-10 VFO 29
HW- |10 ém Xcwr 149
HW-29 (Six"er) 14

GP-11 DC supply 5

VHF-| (Seneca) |25
HUNTER
2000A Linear $299
JOHNSON
Adventurer $
Challenger 54

| :-".:l - f l.la- .||‘ TRl =

EL™AC

AF 68 Tramymitter

GOMNSET

G T4 Tranzceiver ,
areynicator IV b= Xowr |
A FWw bm Linear,

- 150 Avrport Comm_ (121 B) ..

HALLICRAFTERS
SR-4 6 Transceiver
MR- 40 Mobele kit for abowe

HA-J& A& 2= VFOD
SE-14 Receiver ..

HAMMARLUND

HO- | 45X

Heceswer

JOWNSON
&M Converter (14.18Mc) KIT . .8 5995

L
b

&
&

Iinvader 200 558 Transmitter .

b
]

Ranger |l (wired).....000u..

N Converter (14 1B M) wited .
Nl Converter ( J&-30Me) wited
N1 Converter (2-30Mc) KIT ..

N2Conv. (305-34.5Mc) KIT..

N2 Transmitter (wired)
N2VYFOD (wired) .....

ﬂ.v:lﬂ' T T | —

Viking |l
Ranger |
Ranger |l
Valiant |

Valiant ||
500 Transmitter

69
89
139
139
189
275

KW Amplifier /'desk 595

Audio Amplifier 39
Pacemaker 139
Invader 200 275
Courier Linear 139
N2 VHF Xmtr BY
N2 VFO 34
N2 Conv.(14-18) 34
Mob. Xmtr (as-is) 1S
Mob. VFO (as-is) 10
Signal Sentry |4
KNIGHT

R-100A Receiver S 69

T-150 Transmitter

59

T-150A Transmitter 69
LAFAYETTE

HE-458 Xcwvr 75
HE-61A VFO I5
HA-90 VFO 29
LAKESHORE

Phasemaster || $ 79
Phasemaster I[IB 125

LINEAR SYSTEMS

250AC Supply
| 2-400 Inverter
350-12 DC Supply

$ 39
75
69

250-12 DC Supply 49

MOSLEY

CM-| Receiver $ 99
CMS Speaker 9
NATIONAL

NC-57 Receiver

$ 49

NC-300-C2 Conv. 29
NC-300-C6 Conv. 29
VF0-62 29
NCX-3 Xcwr |89
NCXA AC Supply 75
NCXD DC Supply 75
VX-501 VFO 175
200 Transceiver 275

AC-200 AC Supply 59
NCL-2000 Linear 375

P&H

LA-400C Linear

5 B89

PS-1000B DC Sup 75
e S e R T S gt ——— — — — ——— ===

The items listed BELOW are brand-new and carry the full manufacturers’
New-Equipment Warranty. Some of the items have been on display. but
most are Factory-Sealed.

DESICN INDUSTRIES

Reg

NOw=

5495.00 525000

.- . 5205 00

NOw=

$102 50
NOwe

#5132 $175.00

307 00

256 00

.-I‘l
5189 95
TR

&9 95

. 19 %

Reg
199 00

Reg

B9 95
B9 95
59 95
59.95

. §19.50

194 50
54 95

. 359 %0

149 50

207 00
|?F_ m

125.00
NOws
$125 00
& 00
205
175.00
NOw*
$199.00

NOwe
$9MW
a? 98
59 9§
7998
¥9 98
309.75
160.00
45.00
159 .50
195 00

POLYTRONICS

PC-2 2m Xcwr $175
PC-6 6m Xcwr | 49
RME

VHF-126 Conv, $ 75
VHF-152 Conv. 34
VHF-|52A Conv, 39
SBE |
SB-33 Xowr S189
SBI-VOX IS
SB1-XC Calibrator 12
SB2-VOX |9
SWAN

SW-140 Xcwr s 75
SW-240 (late) |89

117AC AC Supply 59

400 Xcvr 249
406 VFO 49
420 VFO 75
1178 AC Supply 49
350 Xcvr (late) 299
SW-117C ACSup. 75
512 DC Supply 75

117X Basic AC Sup 49

22 VFO Adaptor 12
250 6m Xcwvr 75
Mark | Linear 395
UTICA

650A Xcvr/VFO SI109
WATERS

372 Clipreamp $ 9
359 Compreamp 12
WHIPPANY LABS

Lil Lulu ém Xmtr $125
Lil Lulu 6m Rec, 125

COMCO

680 Base 30.96Mc
w/tone (NEW) $450

684 UHF Mobile 310

HEWLETT PACKARD
410C Voltmeter $297

606A Generator 945
080 VHF Gen 910
REGENCY

RTG-2 Tone gen. $ BS
SONAR

FM-40 on 30.96 SI175
F™-40 Remote 175
SC-40 Tone 50

PAH Reg NOwe

6150 6= Tramgmicting Cone 1299 95 5149 &9
LA-S00M “Spitfire™ L neas 995 9468
POLYTRONICS Reg NOW

PC-1 7= Transceiver 399 50 5225 Q0
REGENCY Reg NOw=

AR-137 Awrcrafy Receiver $599% s v,
SBE Reg NOwse

SEI-DCP Mobile lnverter (I KWy 5349 50 $124 7%
W.72 Contral Cable (SBY}0CP). . 150 375
SBI-VOX VOR Ut 9% 1915
SINGER Reg NOwe

PR-1 Panadaptor . 14450 § 72.35
SQUIRES-SANDERS (CLEGG) Reg MO W
S5 IR Rece:ver Ser 3995 00 $495 00
3515 RS Silencer. Spesher iTO00 8500
9 et &m Transcerver . 179%% 1i19 %8
Thor 6 & Transcesiver . ....... 14995 17500
418 DC Supoly for Thor 6 _..... 15995 9 54
Allbander Tuner . 1399 &498
Video Bandscanner .. #4500 24500
ceus 1-6m Transmutter . _...... 74500 450 0O
372 &m Low-pass Filger . ., |4 95 J.48
SWAM Reg NOwW=

IN-1178 AC Supply for 400. ... . $ 8500 % 4500
TRANSCOM Reg NOw=

SHT-3 B0 -40-20m SS58 Xowr.... 5299 50 3196.00
SBA-3 AC Supply «.ovvucnennns 950 #.)5




The size of the wattmeter case is 6” X
314" X 4” (h.w.d.) and the removable
sensing coupler is 214" X 312" X 22", 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.—W2AEF

Drake MN-4 Review [from page 67]

the unit itself and the transmitter was found
advisable, especially when an appreciable
length of coax i1s used between both pieces
of equipment or when a grounded-antenna
system is involved. A separate ground lead
for 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 effects when the tuning knobs
are grasped or released, or by a higher s.w.r.
at the transmitter output (shown by a
separate s.w.r. bridge) than that indicated by
the MN-4's meter.

A thing to keep in mind when the network
1s in use 1s that the wattmeter indicates only
the power applied to the network, not that
going into the radiator. Also, a maximum
insertion loss of 0.5 db (12% of power)
through the network was measured as per
the manufacturer’s rating.

The effects of 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 specifically
for use with coax-type transmission lines,
there may be more cases that relate to the
need for matching to other type feed sys-
tems. For this reason we have gone into
extra details on operation with systems such
as the grounded antenna.

Dimensions for the MN-4 are 52" X
1034”7 X 8%"” (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 are
products of the R. L.. Drake Company, 540
Richard St., Miamisburg, Ohio 45342.

—W2AEF

FOR THAT
[

YOU NEED THE
BTl LK-2000

LINEAR
AMPLIFIER

For SSB, CW, RTTY
Maximun legal input
Full loading 80-10M
Rugged Eimac 3-1000Z
Dependable operation
Easy to load and tune
No flat topping with ALC
Distinguished console
Instant transmit
High efficiency circuit
Designed for safety
Fast band switching
Real signal impact

Price....$79500

READY TO OPERATE!

Listen for the hundreds of
LK-2000 linears now on the
air and judge for yourself.
Write for free illustrated
brochure or send $1.00 for
technical and instruction
manual.

BTI AMATEUR DIVISION

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

LEARN CODE
QUALIFY
FOR "";- .......
EXTRA SN ¥
CLASS © S
LICENSE

Rentals
Available

Model A as illustrated.

Model B identical to model A except

contfains no tone source or speaker. 39

AUTOMATIC TELEGRAPH KEYER CORPORATION
275 Madison Avenue, New York 10016

e e

il et e i

PLEASE
USE YOUR ZIP CODE NUMBER
ON ALL CORRESPONDENCE

e
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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 of by-laws, officers, and Directors.
President George Lyle, K7ZAU, publishes
the monthly Sentinel newsletter among his
other duties. Net Manager is Vice President
Wayne Nail, WB6CBW. Daily monitoring
operations are under the overall guidance of
Net Coordinators Bob Stone, WA6WHP,
and Ed Gribi WB6IZF. Actual operation
outside the noon session is quite flexible and
informal with a minimum of administration,
red tape, or “brownie points.” Members
travelling can recognize others by the dis-
tinctive red, white, and blue decal.

The success of the West Coast Amateur
Radio Service indicates that the concept of
calling frequencies is exceptionally valid and
useful so long as there is enough utilization
to keep it open. Is the success of WCARS a
flash in the pan or will the concept expand
and spread? The needs obviously fulfilled by
the present operation guarantee its continu-
ance. Travellers have spread the message
about the effectiveness of this type of opera-
tion from Europe to Australia. Others are
attempting to establish a similar service on
the East Coast. A start has been made on
establishing a nighttime 80 meter service and
other bands and modes have been suggested.
WCARS will undoubtedly continue to grow
and provide more services. Why? First, it i1s
an extremely logical utilization of amateur
capabilities to fulfill a growing need. Second,
a broad segment of the amateur population
likes to be where the action is. Third, they
find the combination of action with the
“service” aspect of the amateur radio service
most satisfying. To put the most important

reason for 1its success in a nutshell—it
works! m

Pulse Tuning of Linear
Amplifiers [from page 28]

the actual 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.

116 o CQ e January, 1968

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

Does sending a string of dots constitute
pulse modulation of a transmitter, a mode of
operation not allowed on the amateur bands?
The question gets involved in semantics but

| one point is clear: FCC rules forbid the

generation of key clicks which cause inter-
ference. The keyed pulses must have finite
rise and decay times, or in other words,
shaped as any manually keyed c.w. signal 1s
by capacitor or 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. i

Contest Calendar [from page 99]

Rules will be found in the current QST
and free contest forms are available from
ARRL, Newington, Conn.

Editor’s notes.

Conditions for the phone contest week-
end were fabulous and at this writing we are
anticipating equally good conditions for the
c.w. week-end. The whole list of records will
have to be rewritten 1 am sure.

All certificates (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 recuest in the form of a
letter. ,

Many of the received logs, especially the
foreign 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 QTH. Better still your home ad-
dress.

We are not always at fault if you do not
receive your award. I sometimes marvel that
Bobbie (Mrs. 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 i1s one of them.
73 for now, Frank, WIWY




Fig. 4—Adding push-to-talk
to the Heathkit DX-60A used
in conjunction with the Ham-

marlund HQ-170A.

Q & A [from page 104]

These effects often come and go (as you
have observed), 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 of 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
directly related to 3700-3750 kc, 1t 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
strong 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 1ssues 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 1t?

ANSWER: On transmit this requires re-
moval of blocking bias, application of neces-
sary voltages and operation of the antenna-

| To Jg on
HQ-170A

Lead Formerly Connected
# 1o Terminal 6 at
Accessory Socket

7

a 2

transfer relay. It also necessitates operation
of the receiver’s disabling facility. The setup
for doing so is as follows:

Remove lead from center pin of mic con-
nector. Change the connector to a two-
circuit type (Amphenol 80-PC2F female
chassis receptacle). Connect mic input lead,
which was removed, to pin 1 on new con-
nector. At end of mic cable install a match-
ing two-circuit plug (Amphenol 80-MC2M
male cable plug) with pin 1 connected to
hot side of mic output and pin 2 connected
to the mic push-to-talk control 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-5169, or equivalent).
Wire according to circuitry shown at fig, 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 (J, 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
terminal 7 (ground) to relay arm 1 and
terminal 6 to contact B.

To operate, insert an open-circuited plug
in the key jack, or open c.w. key if one is
already plugged in, place the function switch
at A.M. (leave it there during A.M. operating
sessions) and proceed using p.t.t. control on
mic. 2
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WANTED

SALES ENGINEERS
EARN $20,000 PER YEAR

Based on commission from sales and installation of
just 3 Vanguard TV cameras per week!

FULL OR PART TIME

Closed circuit TV is recognized as a definite neces-
sity for many businesses to combat rising costs,
Thousands of factories, office buildings, banks and
schools will welcome your demonstration.

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.

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.

VANGUARD LABS
196-23 Jamaica Ave., Dept. C, Hollis, N. Y. 11423

EASY TO LEARN CODE

It is easy and pleasant to learn or increase
speed the modern way—with an Instructograph
Code Teacher. Excellent for the beginner or
advanced student. A quick, practical and de-
pendable method, Available tapes from begin-
ner's alphabet to typical messages on all sub-
jects. Speed range 5 to 40 WPM. Always ready,
no QRM. beats having someone send to you.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher Iliterally
takes the place of an operator-instructor and
enables anyone to learn and master code with-

out further assistance. Thousands of success-
ful operators have "‘acquired the code’ with the Instructograph Sys-

tem. Write today for full particulars and convenient rental plans.

INSTRUCTOGRAPH COMPANY

5071-C NO. BROADWAY, CHICAGO, ILL. 60640
4700-C Crenshaw Blvd., Los Angeles, Calif. 90043

ENJOY EASY, RESTFUL KEYING

wih W IBROPLE X

Sending becomes fun instead of
work with the SEMI-AUTO-
MATIC Vibroplex. It actually

does all the arm-tiring nerve

{ &3 wrecking work for yvou. Ad-

justable to any desired
speer. Standard models have
polished Chromium top parts
and gray base. Del.uxe mod-
els also include Chromium
Base and red finger and
thumb pieces. Five models to clioose from. priced at $19.95
to the 24K Gold Plated Base **Presentation’’ at $39.95.

ﬂrd.c;rnda:,r ai your dealers or direct

THE VIBROPLEX CO., INC. | FREE
833 Broadway New York, N. Y. 10003 |_Folder

Propagation [from page 94]

Hawan

Openings Given In Hawaiian Standard Time t
To: 10 20 15 [ 40/80
Meters Meters | Meters Meters

Eastern| 07-08 (1) | 06-07 (1)] 12-15 (2) | 18-19 (1)
USA |08-12 (2) | 07-12 (2) | 15-17 (3) | 19-21 (2)
12-14 (3) | 12-14 (3)| 17-19 (4) | 21-01 (3)

14-15 (2) 14-16 (4) | 19-22 (3) | 01-03 (2)

15-16 (1) | 16-18 (2)] 22-01 (2) | 03-04 (1)

| 18-19 (1) | 01-06 (1) | 19-21 (1)*

06-08 (2) | 21-01 (2)*

I 08-12 (1) | 01-03 (1)*

Central |[07-08 (1) | 06-07 (1) | 13-14 (3) | 18-19 (1)
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)

13-15 (4) | 14-16 (4) | 21-23 (2) | 03-04 (2)

15-16 (2) | 16-17 (3) | 23-04 (1) | 04-06 (1)

16-17 (1) | 17-18 (2) |04-06 (2) | 1921 (1)*

18-20 (1) |06-08 (3) | 21-03 (2)*

08-13 (2) | 03-05 (1)*

Western [06-08 (1) | 06-07 (1) | 06-07 (2) | 17-18 (1)
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)

13-15 (3) | 16-18 (3) | 18-21 (3) | 04-06 (2)

15-17 (2) | 18-20 (2) | 21-00 (2) | 06-07 (1)

17-18 (1) | 20-22 (1) |00-06 (1) | 19-20 (1)*

20-22 (2)*

22-04 (3)*

04-05 (2)*

l 05-07 (1)*

+To use in other areas of the United States, add 5 hours
to the times appearing in the Chart in the Eastern Stan-
dard Time Zone:; 4 hours in the c¢sT Zone: 3 hours in the
MST Zone and 2 hours in the psST Zone. For example,
when it is 12 hours, or noon, in Honoluluy, it is 17 hours,
or S p.M. ES.T. in N.Y.C,.

fTo convert to Local Standard Time in Alaska, subtract
8 hours from the times appearing in the Chart in the
Pacific Standard Time Zone; 9 hours in the Yukon Zone;
10 hours in the Alaskan Standard Time Zone: 11 hours
in the Bering Zone. To use GMT in other areas of the
United States, subtract 5 hours in the EST Zone: 6 hours
in the csT Zone; 7 hours in the MST Zone and 8 hours in
the PST Zone.

USA-CA [from page 102]
the following. GM3BCL, DL9PF, G2MI,
SMOAJU and 9H1AG.

Mention must be made of the Amateur
Radio Achievement Club for the fine Awards
they are sponsoring and they hope to have a
compilation of all U.S. Awards available by
the time this is in print so may I suggest
that you send an s.a.s.e. for the data to the
Amateur Radio Achievement Club, Box
7326 Euclid Station, St. Petersburg, Florida
33734.

I must also mention the fine work and
fine awards also being sponsored by the Na-
tional Awards Hunters Club, and I would
like to suggest you write for any and all
data to Jerry Medlin, WB2FEQ, NAHC
Trustee, 47 Hicks St., Brooklyn, N. Y.
11201.

No, Santa did not bring me that new
linear, but I still can be heard (now and
then). Hope you will all make a New Year’s
Resolution to write and let me know—How
was your month?

13, Edi; W2O 'L




DX [from page 90]

| JXS, Jan Mayen: JX2XF on 14065 c.w. at

2100 GMT.

| LAG, Rare prefix: Bob, WOGTA/LA® is
very active from Norway.

ST2, Sudan: Sid, ST2SA, may be heard on

| 14019-022 or 14034. QSL address is Sid

Ahmed Ibrahim, P.O. Box 244, Port Sudan,

Sudan. IRCs are now acceptable.

TRS8, Gabon: Jacques, TRSAI, has been

| active on 20 meter c.w., 14022, 053, and

066 at various times ranging from 0700-

1400-1700 GMT.

UA#, Zone 23: UAPDKYA on 14012 at 1425

GMT.

UV9, Rare prefix: UV9PP on 28715 kc.

VE#, Rare prefix: VEOMC on weathership

| Quadra, 14150 kc at 0235-0435 GMT.

VK#, MacQuarie Island: VKOCR continues

active on 14170-198 s.s.b. QSL to VK7ZK]J,

23 Cottesloe St., Lindwood, Lindisfarne,

Tasmania 7015, Australia.

VP2, Grenada: VP2GBC operates daily on

15 meters from 2100-2300 GMT.

VP2, Montserratt: VP2ME is partial to the

neighborhood of 28567 s.s.b.

VQ9, Aldabra: VQ9JW on 14203 s.s.b. at

0342 GMT.

VRI1, Ocean Island: Bob, VRIL, operates

frequently on 20 meter s.s.b. from 0900-

1100 GMT.

YKI1, Syria: Rasheed, YK1AA, 1s reported

to be active again.

ZD9, Gough Island: ZD9BH is active most

afternoons on 14 mc c.w. and s.s.b.

ZK1, Cook Islands: ZKI1CL 1is reported

GRV with low power.

3VS8, Tunisia: 3V8BZ is on 28585 s.s.b.

daily at 1600 oMmT. looking especially for

Nevada and Wyoming for WAS.

487, Ceylon: 4S7TNE on 14025 at 0150 oM,

4S7JP on 14015 at 0200 omT, and 4S7TDA

on 14018 at 0210 GMT.

SH3, Tanzania: Bill, SH3KJ, is QRV all

bands 80-10 meters.

9K2, Kuwait: 9K2AM is occasionally heard

on 14215 s.s.b. around 1500 GMT.

QSL Information

CEPAE—For QSOS Mesbahee, P.O. Box
after Oct. 1. 1967 1116, M.U., Macon,
send cards to Ga. 31207
WASPUG ET3IRB—Via VE1ASI]

CR6FW—To WRGIU ET3REL—c/0 WSLEF,
(new address)—413 3107 Morningside
Maple Ave., Dalhart, Drive, N.E.,

Tx 79022 Albuquerque, N.M.

EP2DM—Javad 87110

FG7—To WS8GIU (sec
new address above)
FG7XY—Via WEGIU
FM7TWI—c/0 WEGIU
FPSDJ—To WB2FXB
FPSDK—Via KTGHZ,
3212—R—St,,
Vancouver,
Washington 98663
GS5AJG/M—c¢/o
K6ICS, 10425 San
Jose Ave., South
Gate, Calif. 90280
GMSAJG/M—To
K6ICS
GW3AJG/M—Via
K6ICS
HLS9AA—c/0 WAUWC
KH6BZF/KM6—via
KH6BZF
KS6CN—via W3ILMA,
109 Pinehurst Rd,
York, Pa.
MINJ—To K3IKMO
MISS—Via 11SSK
OK 1 AKO—Stateside
cards to K9BNF
OK3UL—<c/0 VE1ASJ
KS6CN—To W3ILMA
K4IIF/KV4—Via
K4DSN
MP4BGA—<c¢/0
VE1AS)
MP4TBO—To VEIAS)
PJ2CQ—Via WB4EHX,
4800 Riverwood

i

Drive, Sarasota, Fla.
33581
PX1NV—Stateside
cards to WA9YHIM
TGSWJ—via K2DDIT
TGAAA—c/0o WAYWX
TU2CA—To YASME
VQITC—N. America
QSLs to W4HUE
VR2CC—To VE6AKYV,
7612 23rd. StS.E.,
Calgary, Alberta
VS9AIM—Via K6EBB,
7633 West Hill Lane,
San Jose, Calif.
95129
VU2AJ—New address
—B.S. Dutt, Overseas
Communications
Se. ice, NIC
Building, Parliament
St., New Delhi 1,
India
VU2GW—To K3IMNW
XE#MICS—c/0 K6ICS
ZS9G—To K4YMJ
4X4VIL—Via VE1AS)
SRBAS—c/0 W6ZPX
7Q7GB—Via W5SUBW,
1518 Lincoln,
Alamogordo, N. Mex.
88310
9L1IKG—To YASME
OMBII—Via 9VINT
9Y4VT—c/0 W3IDIJZ
73, John, K4I1IF

STATEMENT OF OWNERSHIP MANAGEMENT AND CIRCULATION
(act of October 23, 1962; Section 43069, title 39, United States

Code) (1) Date of Filing—September 20, 1967; (2) Title of
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THESE OM’S
HAVE RECENTLY
SWITCHED TO A

444 MIC

¢ KISCN WB6RAY
W2BGC K72ZY
W2ULF WAJFER
WB2BEE WA/EMH
WA3CKZ WABUPI
WAIKG WaNoQ
WAMNH WASVCV
WAYHZ WSRH
WABWEK WASTSI
WB6TWA WASDJR

. . . notice their improvement
in intelligibility
and added punch?

s Shure Brothers, Inc.,
— 222 Hartrey Avenue, Evanstnn. 11,

NOISE BLANKER

Removes high intensity ignition
noise and other pulse interference
before it enters your receiver.

e (Connects between converter and receiver. For 50-93 ohm eoax.
-;“.l_l _=niid state !]l."."lh.’.‘n_fl":{ll.lﬂ't} Field Effect Transistors for
minimum cross-modulation and maximum reliability.

Send for technical brochure
WESTCOM ENGINEERING CO., Box 1504, San Diego, Cal, 92112

RADIO OFFICER
TRAINEES

A limited number of openings are available to
men willing to train for the interesting and well-
paid career of Marine Radio Officer aboard U. S.
Flag merchant vessels. An F.C.C. 1st or 2nd Class
Commercial Radiotelegraph license is required.
These openings will be particularly appealing to
younger men who have completed their military
obligations. Write to The Radio Officers’ Union,
Room 1315, 225 West 34th Street, New York,
N.Y. 10001.

PERSONALIZED ENGRAVING

ELECTRIC
ON-THE-AIR

SIGN

WITH CALL

WAainh

Metaltex Lopel Bar — $1.50

ARNOLD’S ENGRAVING

2041 Linden S0 Ridgewood, N.Y. 11227

Works on
110 YAC

Metaltex Tie Clip — $2.25
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Grumbles [from page 40]

The one stomping ground for the minimal
conversationalist was 2 meters, where you
could always scare up a frightened Novice
and fill him full of hot air about how great |
you are without his calling your bluff. Of
course, even that's going now,

Fact i1s, that many hams are simply too
bashful or uninformed to get a good non-
technical conversation going. If two of these
guys hook up on the air it becomes a Mexi-
can standoff with exchanges of finals, final-
finals, final-final-finals ad nauseum after the
exchange of technical data while each oper-
ator tries desperately to figure out a way
to unload the creep on the other end with- |
out hurting the other guy’s feelings or mak-
ing himself look foolish.

The trick, of course, 1s to cleverly sneak |
a few little subtle remarks into the conver-
sation to let the other fellow know that you
are also programmed for non-technical com-
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
right into the final-final-final Alphonse and
Gaston bat.

“Yeah Sam, I've got to run over to Lafay-
ette 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 any operator under
the age 30.

For older (“Nothing Generation™) oper-
ators, you might try:

“There’s a 60 cycle ripple on your car-
rier, OM.”

“Yeah, we're getting Shep Fields up here
next week to put a little rhythm into the
thing.”

For c.w. devotees I suggest closing your
initial transmission to the other station with
a crisp “Shave and a haircut—2 bits” tempo.

A little imagination and you’ll find a way.
You'd better—I'm coming close to perfect-
ing my little black box. Guess that necessity
is the mother of retaliation. Sl

PLEASE iﬂdﬂdﬂ YW"
%  ZIP code numhot on

all curresponde_m; 2




+'‘Beamed-Power”’ANTENNAS,““BALUNS”
I. V. KITS and ROTATOR SYSTEMS!

Enjoy, World renown TELREX performance,

value and durability! Send for PL68 tech. data

and pricing catalog, describing professionally

engineered communication antenna systems,

rotator-selsyn-indicator-systems, “Baluns”, I.V.

Kits, Towers, “Mono-Pole”, “Big-Berthas”, ac-
rr cessories, ete., ete.

Communication

Engineering
re Laboratories

ASBURY PARK, NEW JERSEY 07712, U.S.A.

COMMUNICATION

SYSTEMS
SINCE 1921

— with a MATERIAL DIFFERENCE!

Use, is one of the most dependable
testimonials of endorsement, and Telrex
products are in use in 139 Lands

"HOW TO MAKE MONEY R SEIIN@ W speciaL oFFER

Mobile Radio MIIII'IfEI‘IIII‘ItE fif | < .\ [E°5 3LINE ADDRESS STAMP .. ..... $1.50
s SIGNATURE STAMP. . .. ....... $3.50

o7 o QUALITY MATERIALS e FAST DEPENDABLE
i SERVICE e REASOMNABLE RATES

JACKSON RUBBER STAMP Dept, C=-2

Weite Far Free Enlniﬁg P P. D, BOX 443, FRANELIN PARK, ILL &0131

AUTHORITATIVE GUIDEBOOK
ABOUT THE BOOM IN TWO-WAY MOBILE-RADIO

GIVES FACTS, FIGURES, PAY RATES,
WRITE TODAY! FREE

LAMPKIN LABORATORIES. INC  Electronic Civ. BRADENTON. FLA

% ' 2
AL
\ I
WITH
CONTROLLED QUALITY CRYSTALS

e Tried and True
« Complete Range
» Guaranteed

« Ready for you at
your dealer

Division of Whitehall Electronics

TEXAS CRYSTALS

1000 Crystal Drive ® Fort Myers, Fla. 33901

Plants in Fort Myers and Los Angeles




WHAT'S A CLASSIFIED
AD IN CQ WORTH?

NOTHING!

Unless, of course, you happen to
have something to sell . . . or
buy...orswap... Then you can

only measure the value in satis-

faction, time saved, ete. Of course,
a typical classified ad in the other
major ham magazine costs between

$2.50 and $3.00, so maybe that’s a
way to measure.

Now—What does a classified ad in
CQ cost?

NOT A RED CENT ! ! !
That’s right, you read us loud and
clear. CQ subscribers can run

classified ads any and every month
absolutely free of charge. All you
have to do is send us your mailing
label as proof that you’re a sub-
scriber, with your ad neatly typed
or printed. There’s a limit to three
lines in any single month to make
space for everybody to get in that
needs to.

SO—What’s a subscription to CQ
worth? Well, maybe twelve months
of great reading, maybe twelve
~months of free classified ads,
maybe both. That’s up to you. In
any case, at $5.00 a year, CQ is a
steal. Do we have your sub yet? If
not, why not? S
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Ham Shop

Advertising Rates: Non-commercial ads 10¢ per word Ir
cluding abbreviations and addresses. Commercial and ot
ganization ads, 35¢ per word. Minimum Charge $1.00. N
ad will be printed unless accompanied by full remﬁtan;d
Closing Date: The 10th day of the second month precedin
date of publication, ‘ : |
Because the advertisers and equipment contained |
Ham Shop have not been investigated, the publishers o©
CQ cannot vouch for the merchandise listed therein.
Direct All Correspondence & Copy to: CQ Ham Shop, 1

Vanderventer Ave., Port Washington, L.I. N.Y. 11050. |

|
WANTED—AQST's—Last four issues needed to complete priv
collection. 1916—FEB., MAY, JUNE, JULY. Any reasonable pr
paid. K2EEK, CQ Magazine, 14 Vanderventer Ave., Port Wa
ington, L.l., New York 11050.

GOVERNMENT SURPLUS picture catalog, 25¢. Meshna, Nahg
Mass. 01908.

QSL’'s by RUTGERS VARI-TYPING SERVICE, Thomas St., Milfg
N.J. 08848. Free samples.

POLICE—fire—aircraft—amateur calls on your broadcast raq
Tune the band with TUNAVERTER. Free catalog. Salch Compa
Dept. CC, Woodsboro, Texas 78393.

QSLs—BROWNIE-W3CJI—3111 Lehigh—Allentown, Pa. 18
Samples 10¢ with catalog 25¢.

WANTED: Tubes, transistors, semiconductors, test equipm
meters. Bernie W2MNP, Box 257, Canal Station, N.Y.,
10013.

YOUR CARD in glittering raised 3-D on blazing backgrou
becomes a beautiful collector’'s item. Samples 25¢ (refunda
3-D QSL Co., Monson, 4, Mass. 01057,

RTTY gear for sale. List issued monthly. 88 or 44 Mhy toro
uncased, five for $1.50 postpaid. Elliott Buchanan and
sociates, Inc. 1067 Mandana Blvd., QOakland, Calif. 94
EARN YOUR DEGREE in electronics engineering. Highly effec
home study courses in electronics engineering technology
electronics engineering mathematics. Free Literature. Co
Institute of Electronics Engineering, P.0. Box 36185, Hous
Texas 77036 (Established 1945).

EXTRA SPECIAL OFFER: Galaxy V Transceiver, De lux acces
console, Galaxy remote V.F.0., AC power supply, Sound off m
$450.00 or best offer Mrs. Glenn Imler, (W9LJ). Gary, Indi

HUNDRED QSL's, $1.25, postpaid, samples, dime. Holland,
Box 649, Duluth, Minn. 55803.

FAMOUS GIORGIAN HASH TRAP for 6 meters guaranteed $
prepaid. ABCO. Box 111, Warren, R.l1. 02885.
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RUBBER ADDRESS STAMP including call letters. Three or
lines $1.50. Signature stamp $3.50. Free catalog. Jacks
P.0. Box 443-F, Frankii_n Park, Illinois E_{]131.

HIGH Voltage DC Supr'y Mfg. Kilovolt, 5K-750ma, 2K-20
1K-250ma, individual and common voltage controls met
w/manual like new, write for details . . . 2.5KW Line Transfor
four isolated windings 115V-21amps. 50/60cy any combinat
of 115-230V possible 12x11x12 . .. $49.95 . . . Ohio AC Moto
oz. Torque w/capacitor continuous duty 230V-60cy $9.95 .
Tape Recording (metered) and playback amplifiers each 81/4%x
612 combination $24.95 . . . Receiver R-267/ARR-27, 29 t
465-510Mc w/schematic New $34.95 . .. IFF AN/APX1 Tx, Rx
tubes new $19.95 . . . Electronic, Mechanical Devices . . . Cat
10¢. Fertik's, 5249 “'D'" Phila., Pa. 19120.

NAVY LM-13 Crystal Frequency Indicator and AC Power Su
Rach mounted. Spare crystal and tubes. Original Calibra
Book. Excellent condition. Price $65. Capt. C. G. Barany, 1
Woodcliff Ave., Catonsville, Maryland 21228.

DAH-DITTER. . . . New integrated circuit automatic keyer. F

self completing. Built-in AC supply and keying monitor. Isol

relay output. Completely assembled ready for operation. P

$34.95. See your distributor or order direct. Free Broch

;TU %BM Electronics, 6835 Sunnybrook, N.E., Atlanta, Geo
328.

FOR SALE: 40 foot EZ-Way Tower, Foldover, Crankup. P
6-150 6 meter transverter, Eldico 100-F SSB exciter, Panas
solid-state multiplex stereo tuner-amplifier-model RE-787.
11 element Telrex 6 meter beam, New-Tronics Coveya 6 m
antenna. New York Area only. Will Not Ship. Make offer
individual items or entire group. Call Dick Cowan, 516-B83-6
days, 516-265-6347 nights, or write care of CQ magazine.

RECEIVERS, general coverage, like new: HQ180C, spkr $
HRO60 spkr, 8 coils $289. HC-10SSB Adapter $98; SP600
$375. Alltronics-Howard Co., Box 19, Boston, Mass. 02
(617-742-0048).
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QST 73 wanted for cash. Need all issues,-;n ears—all
rs. Please state condition, price in first letter, All replies

ponded to. Jon Balch, W3AES, 145 Third Avenue, Newtown,
are, Pa. 19073.

. TUBES needed. Surplus, in top condition. Need about one
en. Quote price. Leonard Zell, K7CNO, 800 Southwest Morri-
, Portland, Oregon 97205. Phone 503-227-8471.

LING OUT! 2 Swan 350's excellent. Hy-Gain Tri Bander, E-Z
¢ 60 ft. Galvanized with ground post (you move) Collins
1, 3-1000 Z linear (2000PEP) Johnson SWR, Shure Mike,
| other goodies. Send stamped Addressed envelope for list.
llﬁ%%ef W2PTQ, RF.D. Cutchogue, N.Y. 11939 or call 516-

NTED: Manual for Model UHF-62 Globe Star. Mrs, T. A.
er, 2 Garden Road, Scarsdale, N.Y. 10583.

[TON Hamvention April 27, 1968—Wampler Arena Center,
'ton, Ohio, sponsored by Dayton Amateur Radio Association.
ormative sessions, exhibits, hidden transmitter hunt and
ies program for the XYL. Watch the Ham ads for informa-
n or write Dayton Hamvention, Box 44, Dayton, Ohio 45401.

NTED: Coils for HRO 60 W2EE), 821 Rutgers Rd, Franklin
jare, N.Y.

12, 22, 32 OWNER (A" Series also): Convert your rig to
ee bands with SSB & CW coverage. Complete assembly
nual $3.95 (refundable) or send 10¢ stamp for illustrated
Eh?ure. DRC, 215-28 Spencer Avenue, Queens Village, N.Y.

NTED: Military, Commercial, SURPLUS . . . Airborne, Ground,
nsmitters, Receivers, Testsets, Accessories. Specially Collins,

~pay Cash and Freight. RITCO. Box 156-1, Annandale, Vir-
ia PH 703-560-5480 Collect.

LITARY Technical manuals, electronic equipment etc. 48
:31- catalog 25¢. Quaker Electronics, Hunlock Creek, Pa.

NSISTOR SALE—Factory packaged 2N321, 2N323, 2N406,
1.00. 2N1370, 2N1372, 22¢ ea. 2N522a, 18¢ ea. Sample as-
tment, 12 new, marked transistors $1.00. WA5SFYF/5, 303
ed Hall, Lubbock, Texas 79406.

.00 price plus shipping for quick sale. Hammarlund HQ-
C, excellent condition, unmarked panel, recently aligned,
ual included. Steve Mintz, W2AZO/1, 19 Everett Street,
mbridge, Massachusetts 02138.

00's one new and one used, plus new tube socket and
mney assembly $50., or trade for rotor and indicator.
niel E. Kreimer Rt. 27, Eastside Drive, Parkville, Mo. 64152.

HIIED: Late Swan 350 or equivalent, Cash paid. HY-8-4924.
oklyn.

L: Brand new Star-Line Xmtr, Rcvr, 50M Converter. Never
d. Cost over $1,000. First $800 takes. Yager, Box 176,
spect Heights, Illinois 60070.

L: EICO 730 transmitter $50.00; 720 modulator $40.00:
be HG-303 transmitter $40.00; Globe V-10 VFO $35.00:
licrafters receiver R-45/Arr-7 $75.00; Johnson ‘‘Challenger’’
.00; Lafayette HE-45 (b) with VFO $55.00; HE-45 (a) $45.00,
lloscope Philco, S8200 3” $50.00. William Covert, 9 Long-
w Avenue, White Plains, New York 10601.

60 with HG-10 VFO $80. Perfect condx. Expertly assembled,
h manuals & Cables. Will Shiop. Richard C. Vail, 2514
ch Dr., Richmond, Ind. 47374.

ETER AM/FM/CW station. Heath Shawnee xcvr. GE FM rig
52.525 MC. 4-el beam, mic. All good cond. Package $200,
Gerig, 23523 Paulding Rd. RRI Monroeville, Ind. 46773.

.T. Radio society desires to recover old QSL's and corre-
ndence from 1IMX and 1XM. Please send to WIMX, MIT
i0 Soc, Box 558, 3 Ames St, Cambridge, Mass. 02139.

NTED: Lafayette 2.1kc Mech. filter. Part #99F0123, S.
ell, 2943 No. 73 Ave., EImwood Park, 1ll. 60635.

3-399, 7551-300, 312B5-275, 51S81-1175, KwM2-700, SB610-
SB200-175, HU.fU-d?, HO-13-59, LK2000(BTI) Save, F. Baker,
546, McComb, Ohio 45858.

DE Clegg 22Er with clegg mike, never mobile for swan 250
5;;’0 supply. F. Harmon, 314 No. Birch, Owasso, Okla.

-348 Rcvr with AC supply $40. lverson, 2640 So. 133 Rd.,
ttle, Wa. 98168.

ER Edison Standard Phonograph (1910) with cylinders for
MC tunaverter. Write Christian Zangerl, 1 Nachbauer-
asse 2B VBG, Dornbirn, Austria.

W Model 5100's, 135W. Am, 150W, CW, 150W, RTTY Factory
dified for SSB(250W) $95. Heathkit SB10 for Above $45. P/S

SB10 $7.50. All together for $140. J. Popkin, 134 Wheatley
. Brookville, Glen Head, N.Y. 11545.

QSL's, SWL's, CB 10¢ N & S Printery, Box 11184, Phoenix,
Arizona 85017,

““HOSS-Trader’”” Ed Moory promotes January Clearance sale on
new equipment with facturz warranty: Drake T4-X, $319.00:
Drake L-4 Linear, $549.00: R4-A, $319.95: Package Deals: New
EICO 3 Band Transceiver Kit, Model 753 and New EICO 751
Supply and Speaker, Regular price, $249.00, Cash Price,
$169.95: Package Deal: New Musler Classic 33 Beam and Demo
Ham-M Rotor, $199.00: New Displayed Model BTI 2000 Watt
Linear, $649.00: Demo Swan 500, $419.00; New TR-4 disgtared
model, $449.00: New NCX-5, $449.00: Special ROHN 50 ft.
foldover tower, prepaid, glaé.sn: Demo Ham-M Rotor. $94.50:
New Collins 75S-3B, $725.00; Displayed Swan Mark || Linear,
$439.00: Fantastic :’Special, New National VX-501 VFO, $249.95,
Cash Price, $139.00: Ed Moory Wholesale Radio Co., Box 506,
DeWitt, Arkansas, Phone 946-2820.

WANTED: Reperf for model 15 printer, | am Handicapped from
cancer, can not pay over $25.00 for working unit. Must be
complete ready to install. Stewart Sheldon, 105 N. Broadway,
Trotwood, Ohio 45426.

QSL. Second to none. Your personal combination from largest
selection, glossy reds, blacks, calypso, pinecraft, vellum, and
crystallon. All ink colors. Many card styles. Fast service.
Samples 25¢. Includes your call in beautiful 432 inch letters.
Ray K7HLR, Box 1176, Twin Falls, Idaho 83301.

DISCOUNT Prices—Time payments. New equipment in factory
sealed cartons. Swan SW-500 $430, SW-350 $365, SB-34 $360
Drake R-4B $375, T-4X $349.50, L-4 $599, Send for discoun
price quote on any type amateur gear. Payments as low as
$10 monthly. No finance charge if paid within 45 days. New
Ham-M rotator $99.95, Galaxy linear $391.50, complete selec-
tion of National, Drake, Swan, Galaxy, SBE, Hy-Gain, Mosley,
Triex, New-Tronics, at discount prices. Reconditioned specials,
HW-12 $75, HW-32A $89, NCX-3 $179, Ranger |l $129, 32V-2
$129, Globe King 400 $79, Globe King 500C $199, EDWARDS
ELECTRONICS, 1320-19th St., Lubbock, Texas 806-762-8759.

WANTED: NYC Electronic Distributor needs Conscientious man
to handle counter sales, semi-technical correspondence and
advertising, and stock merchandising. Electronic and/or Ham
background necessary. Send resume and requirements to box
BKE, c/0 CQ Magazine, Port Washington, New York 11050.

WANTED: Full time sales representative needed to sell a qualit
line of nationally known two-way radio equipment in the Nort
Central and Mid-Western areas of the country. Salarr, com-
mission, plus expenses; liberal company benefits. Ideal oppor-
tunity for Ham or CB'er with a knack for selling. Must be
willing to travel. REPLY: Mr. Warren Whittle, P.0. Box 536,
Baltimore, Md. 21203.

WRL’s used %ear has trial-trade back-guaranteed terms. SB34—

284.95; 650 & VF0—$89.95; HQ170AC—$239.95; HQl10A—
159.95; 753—$119.95; SB300—$249.95; SR150—$269.95;
SX110—$99.95; SR46—%$99.95; G76—$99.95; 7551—%299.00;

625S1—%$589.00; Thor 6 VFO $169.95. Request free ‘‘blue-book’’
hundreds more. WRL, Box 919, Council Bluffs, lowa 51501.

DO IT YOURSELF—Build 40 foot crank-up tower under forty
dollars. $2.00 for plans and specs. D and D Towers, 1007 Jan
Lee, Burkburnett, Texas 76354.

MINT Galaxy V MK Il, deluxe acces. console, AC35. Used less
than 20 hours. Shipped in orig factory cartons. $450. M.
Schwartz, 4608 N. Central Park Ave., Chicago, !ll. 60625.

T'BIRD JR. Tri-band with AR-ZZ Rotor, Head Skis(6’6”), Boots
etcl will trade for Gun, Camera or what have you? S. A. S. E.
WASLKY—RT. # 1, Box 114-F, Long Beach, Miss. 39560.

FOR SALE: HRO50 Ti with ABCDEF Coils & NBFM Adapter. like
new, $125. T. G. Soukup, RFD = 3 Bob Hill Road, Ridgefield,
Conn. 06877,

FOR SALE: Several unused 4CX250BS—$10 ea. 4CX250R’'s/
7580W—$10 ea. 41EB’'s $300 ea. Samkofsky, 201 Eastern Park-
way, Brooklyn, N.Y. 11238.

FOR SALE: Gonset GSB201, $200. G. Stillwell, 8114 Irondale
Ave, Canoga PK, Ca, 91306.

QST, CQ, 73 and Printed Circuit Board. Bill Hayward, 3408
Monterey St, Joseph, Mo. 64507.

WANTED: Model 15 typing unit, also CV-89/URR-8. Sell or trade:
model 14 1D, $45; T-23/ARC-5, $15; BC-733, $6. W. Bauer,
119 N. Birchwood Ave, Lousiville, 6, Ky.

TRADE: Complete Link lo-band f.m.base station for Model 15
RTTY in OK Condx. SASE for details. Prefer within 200 mi. S.
Rudin, 807 S. Victor Ave, Champaign, 1ll. 61820.

HEATH HA-10 KW Linear, like new, used very little, new tubes,
Make reasonable offer. A, Emerald, 8456 Swallow Ave, Fountain
Valley, Cal. 92708.

R SALE. Heath HG-10 VFO, $25, you ship. Wanted Galaxy 11|
AC/speaker. Florida only. G. J. Cotellis, 1903-32nd St. W,
denton, Fla. 33505.

SWAP OR Sell; NC183D very clean with Prod/det Man/HB spkr.
Want Vidicon TV camera prefer xistor type. Al, 594 Alderson
St, El Cajoh, Cal. 92021.

NERAL Radio Modulation monitor type 1931A, like new; make
er, Carl Drumeller, 5824 NW 58th St, Oklahoma City, Okla.
22,

HW 12 with HP23 Power Supply Clean. M. Morrisey, 752 High
St, Harrodsburg, Ky. 40330.

WANTED. Cq Mag month Nov. 1962, to complete back to 1955.
$.75 PP. W. R. Montgomery, P.0. Box 27, Gatun Canal Zone.
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FOR SALE: Like new B & W 6100 $289.50 Good HW-12 $79.50.
Yggﬂ gay shipping. R. F. Dukes, 834 Butler St., Bolivar, Tenn.
3 .

FOR SALE: Globe Champion xmtr model 300 A w/ manual. $85.
Will deliver within 100 mi radius, otherwise F.0.B. L. DeWitt,
504 Page St, Avon, Ma. 02322.

FOR SALE: Like new B & W 6100 $289.50 Good HW-12 $79.50.
You gay shipping. R. F. Dukes, 834 Butler St., Bolivar, Tenn.
38008.

WANTED: CQ, Volume 1, thru G ANd 1st ear of 73's mag. Will
trade QST have hundreds of duplicates. E. D. Guimares Jr., 17
West End Ave, Middleborough, Ma.

NEEDED: Wireless valves, with brass or ceramic bases and
others made before year 1920, esfeciallr need DeForest
spherical *'Audion’ triode with candelabra type base. R. W.
Schnedorf, 610 Monroe Ave, River Forest, Ill. 60305.

FOR SALE. Dual primary 1745-1745, 3490-3450 secondary at
1745 Va. Thordarson' Plate transformer $30. trade for 4 's
or transistors, etc. P. Rich. Box 1208, Cody, Wyo. 92414,

FOR SALE: Johnson T-R switch, Cat. $250—39 $15. DX-100,
Vacuum tube keyer and relay switching to external SSB
adapter. Manual included. $80. Express collect, B. Southwell,
200 S. 7th St, Dixon, Calif. 95620.

FOR SALE: Factory wired hunter bandit 2000 A. linear in ex-
cellent condx. which has worked over 300 Countries. $300.
H. Krenek, 211 Hillwood Dr., No. Little Rock, Ark. 72177.

HEATH HO-13 Ham Scan—Professionally wired. First $50 takes
it. Original coils on hand for all advertised if freqs. C. V.
Detter, 133 Forrest Park Rd, Bartlesville, Ok. 74003.

WANTED: Heath HW-30, Cheap, Write, Bernie Welsh, CMR B‘

4488, APO N.Y. 09057.

TRY 420 mc; 2 Brand new BC-645 ?' each, both for $15, APR-13
$7.50 S. F. WADE, 15 Thicket St, S. Weymouth, Mass. 02190.

HI FI Fans: Paco SA-40 Stereo Amplifier, $59; Garrard RCB88
Turntable, Wal. Base, Shure M7D CTG, $30; All exc Cond. R.
Beatie, 1904 114 Ave, Tampa, Fla. 33612.

WBCVU will be there. ARRL National convention at Des Moines,
lowa, June 20-22 1969, A real wa'y to eninﬂy ham radio. Chas.
W. Boegel, 1500 Center Pt. Rd., M, Cedar Rapids, lowa 52402.

NOVICE Station. Heath HR-10 RCvR, Dx-40 Xmtr, and Relay. All
perfect. $100. Gus Lucas, 414 Durango St, El Paso, Texas 79901.

FOR SALE. 51)3 with out board Slicer the HT32B -+ Louden
boomer linear (HT45) DRAKE R4A rec. All mint Cond. ).
Modeste, 615 Casanofast, Box 10474, New York.

TWO'er Gud Cond. $35 witn Free Xtal. Want 14AVQ. Consider
Trade. John, 1243 Sycamore St, Turlock, Ca. 95380.

WANTED: rpe -26 Nnn-tgging reperforator cover assembly
(102504) Chad Chute(86865), Gear(78509), Pinion(78510) and

Table(4TXRT34). D. Digby, 3134 Tallmadge Rd, Kent, Ohio
44240.

FOR SALE: Drake R-4A Rcvr ex-like-new cond. A steal at $300.
K. Neighgors, 121 Johnson St, Garner, N.C. 27529.

EICO 720, perfect, $60. 75A2, $175, Art 13, unmodified, ni
$25. H. S. Aligyer, R.F.D.1 Box 149, Gnadenhutten, Ohio 446

FOR SALE: Hallicrafters Sx-88 . .receiver in top cond. $295. 0
Cost $675. Motorola 50B 2 mtr FM base station w/xtals

146.94. $95. P. Ballinger, 1331 Concord Ave, N.E. Massill
Ohio 44646.

ANTIQUE Radios early ac vintage free, no more storage rod
here. SASE for details. Wanted, National 1-10 receiver. J.
Hill, 26107 Basswood, Palos Verdes Penninsula, Cal. 90274.

WANTED: Inst. manual for Viking | and 122 VFO, Will phof
%g )6 1and return. Names McWain, 3309 Thomas, Midland, ]
FOR SALE. 10-12 Lab scope with probes, $50. TO Keyer w

Key, $80. HDP-21 mike, $15. ID-22 electronic switch,
Jim 517 E. Emerson, Monterey Pk, Cal.

SWAP QST's Hve '36 thru ‘40 ese '45 thru '47 minus 2 md
Need '29 thru '31 es '63 thru '65. Also have a few old books
Radio. K. Perry Mercurio, Kingfield Maine 04947.

SELLING Tr44 Rotor 3 El1, 3m. Yagi. 75.40,15 meter mob
antennas. Compreamp Rev. G. Gargiulo, 160 Elm St, No Havg
Conn. 06473.

SELL Heath Warrior HA-10 Linear $140. Wollensak T-1500
recorder $65. Manuals. Excellent. Ship F.0.B. Need drake, S
or Galaxy 5-band xcvr AC/DC. C. Cordioli, 982 Bonneville W
Sunnyvale, Ca. 94087.

FOR SALE or Trade, KWM2, SB100 with power supply 1

speaker. Want Collins S line, C. Johnson, 501 W. Sears
Denison, Tx. 75020.

WANTED: non working or Damaged HW-32. M. Ludkiewicz,
Richmond Rd., Ludlow, Mass.

SWAP: CQ Mar 45 or Mar 46 for May 45, Aug 45, Nov 45,
Jan 46. Rob. Amos, 4301 Usange St, Beltsville, Md. 20705.

SELL Drake TR-3 with RV-3 vfo and AC-3. T.0. Keyer, H
scope, TH-3 beam. All exc. condx. $550. May trade down
good Drake rx. D. Bell, 2437 Rulla Ct, Dayton, Ohio 454309.

FOR SALE: Galaxy V, A.C.35 Power Supply ex cond. Both $3
Eagfge; local sale. H. Woods, 2346 Clover Lane, Northfield,

HELP! Need tech manual or circuit diagram for T464/AL
Will buy or copy and return. Also want SB300 Rcvr. J. Beis
3728 Wilkie Way, Ft. Worth, Tex. 76133.

FOR SALE: Unused 4CX1000A, Chimney and Socket $100: Gl
V-10 Vfc $30; Glove HG303 $£35; Heath GR-54 Rcvr $75: Laf
ﬁttt} gagg%n HE-73 $35. J. Ross, 1244 Crim Rd., Somervi

THRULINE Mod. 43 Wattnieter; Few Calib. Meters for Sa
& Liznzezn:“:‘ectiuns. $15. C. Spitz, 1420 S. Radolph St, Arlingt
d. .

GE 30 Watt FM Mobile Transceiver, T-Powered, on 146.94 MC
$75. QST's 1946-1958 25¢ ea. New James C-1470 power unit
$25. W. Davis, 4434 Josie Ave, Lakewood, Calif. 90713.

SELL: LM Meter $40. ARC-1 Xcvr $15. Surplus 2000 McR

$15, Radar Scope 60 cycle $15. M. Rummel, 117 S. Dill
Munice, In. 47306.

COLLINS S Line for Sale: 30S1 $775: 32S3 with 516F2 PS $595;

7553B $495; 312B4 Control $125; Hallicrafter HA-1 keyer $45.

ﬁq" Migt{ﬁ%ﬂ%ﬂdx. Rev, Paul Bittner, 814 4th St., So. Virginia,
inn. .

HEATHKIT Apache TX1 Ex Condx. Low hours. $150 or best cash
offer. Heathkit VFI VFO $15. Homebrew 1600 V. D. C. Pwr.
supply 200 ma. $20. plus shipping. Plimpton, Box 334C, Rd.
4, Newton, N.J. 07860.

COLLINS 75A4-3KC Filter SN4151 VE Condx $400. W. Kumpost,
2246 Story Ave., Bronx, New York 10473.

HALLICRAFTERS S-120 Receiver, with Manualéogriginal carton;

very good condition, $45. R. E. Beatie, 1 E. 114 Ave,
Tampa, Fla. 33612.

WANTED: Back issues of CQ. Vol. 1—Jan thru Dec. 1945 Vol.

2 Jan thru May 1946. Don Scher, 11 Webster St, Irvington, New
Jersey 07111.

NC-240D receiver with speaker. Very
ﬂ?jﬂ Dick Nebek, 31 Whitehall

good Condx. $50. Pick-u
Bivd., Garden City, N.Y.

BC-779A unmodified, speaker, home-brev power supply, m
ual—$60. Bud LF-601A low pass filier—$12.50. Bo
C. Rhines, Box 1052, Elko, Nevada 89501,

WANTED: ARRL Book Hinks & Kinks Voll 1. Gladly pay g
price. Please write, Sam, Box 308, Wrightwood, Cal. 92397.

CANADIANS: Want top cluality general coverage receiver
model B0 signal’ generator. R. Fransen, 227 Cottonwood A
Sherwood Park, Alberta, Canada.

SELL: HRO w/100-1000Kc Calibrator, nine coils 50Kc to
perfect $325 or will trade for SSB Transcvr or UR388 R
S. Lipsky, 15 Chemung PI, Jericho, New York 11753.

RTTY Mod 19 excel cond. 14 TD, Perf, printer, table, PS
complete $150 C And C. Parts avail also. A. Finley, 8
King's arm Dr. Alexandria, Va. 22308.

CANADIANS: Selling Hallicrafter SX-100 General Coverage
Recvr $150. Wanted-Sine and/or Square Wave Generator

sweep generator. D. Wismer, 260 Frederick St, Kitche
Ont., Can.

FOR SALE: Pierson KE93 Receiver with Manual. AC/DC power
supplies. Excellent $150. QST Magazines, 1956 thru 1965. Make

offer and pay shipping. C. Supple, 3529 Corondado Ct., Ft.
Worth, Texas 76116.

NEW IP6S/ALA2 VHF Panadapter; New Zeils Compact Cam
35mm, 2.8 Tessar; Petri f2.8-12 frame pocket camera, str
2-CB Walkie Talkies, Want Norelco 150 Carrycorder, SB33-n
not work. C. Benson, 732 S. 14th St, Richmond, Ind. 47374

WANTED: FR-67/U Frequency meter or similar. State price &
Condition in first letter. For Sale: Model 14 Teletype Typing

Eg:%%r?fnratur. $40. Cooper, 834 Palmer Ave, Maywood, N.J.

PROFESSIONAL Loves to build but can’t afford to buy. Will
build for you at 10% of cost. 90 day guarantee. zichard
Eckhouse, 87 Lincoln, Amherst, N.Y. 14226.

SHACK Cleanup Ultimatum by XYL or else. Sase for list of many
years collection of bargain priced Goodies. BC454 new un-

rlnlnadg'fjied $15. Megeff, 5015 Weeks Lane, Flushing, New York
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SELL or Trade HQ1B80A, HT32, B & W Linear—Want Zeuss

Interceptor—List for SASE—J. B. Forman, General Elect
570 Lexington Ave, New York 10022.

SELL Solid state power supply, cable, terminal box. page
QST Jan 1965 $26. B & W 1 KW 72 Ohm low pass filter
2 new Triplett milmeters $3 ea. G. Countryman, 75 E. Bay
Charleston, Sc. 29401.

COLLINS 30Li with 572B's in final $350, 312B-5 $250. Ha
Rotor and Control $60. Viking 6N2 VFO $15., vibroplex
inal deluxe $15. SB-300 with CW Filter and $B-600 $225.
immaculate, FOB phoenix. A, Schade, 7026 N. 11th
Phoenix, Ariz. 85020.




DRAKE 2B $170, Warrion Amplifier 1000 W. Pep $150, Heath
QFL, Q moltiplier $7. WRL VFO 755, $15. All fob Spark, Nick,
5750 Yukon Dr, Sparks, Nev. 89431.

DAGE Vidicon camera, 17” Miratel monitor, turret with 3 lens
capacll;, 1 lens inc. $300 or swap for SB34 or other xcvr. Roy
Cone, 7007 Sheridan Rd, Chicago, 1l. 60626.

SELL: IRE-IEEE Proceedings-'42 thru '67. RCA review '46 thru
'67. Make uﬁerﬂ—rnu pay shn;gung. Horace Marrina, 312
Wildewood, Terr. Oklahoma City, Okla. 73105.

FOR SALE: APR-1 receiver. 40 to 1000 mc. APR-5A receiver.

1000 to 3000 mc. Make offer. V. Barker, West Drive-No. Haven,
Sag Harbor, N.Y. 11963.

WANTED: Plate xfrmr for P & H LA400C. Orig. was #A840B.
117c¢ pei., abt 1200-0-1200 c.t. @ 350 ma. Size 4" b&&”, 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 Dr, N.E. Atlanta,

Ga. 30305.

WANTED: 2.1 kc or 1.5 kc mechanical filter for use in a 75A4
receiver. P. Uehling, 512 N. 4th Ave., Onalaska, Wis. 54650.

FOR SALE: Heath Chippewa KL-1 linear with KS-1 power supply.
A. Martinka, 3723 Magnolia Ave, Chicago, Ill. 60613.

WANTED: Heathkit rcvr Mr-1 or HR-20 write; J. Brown, Box 697,
~ Gravelbourg, Sask, Canada.

WANTED: Tech manual or schematic for Kahn Research Lab
Model RSSB-59-1A or GB Type ANRR-48 (xw.lg receivers. B.
Mahrenholz, 307 Old Fort St, Tulahoma, Tenn. 37388.

WANTED: Knight T-175 Linear Amp. or Sonat BR-21. For 10
mtrs. Please state everything in letter. J. lzarelli, 512 Fox
St, Joilet, I1l. 60432.

TELETYPE-Cover for model 28 ASR(LPBC) Exc, with base, glass,
copy holder, transformer, complete $27. ). Thomsen, 8280 S.
Tennessee, Clarendon Hills, 1l1l. 60514.

VHF/UHF Amateurs wanted in Southern California area to be
active in VHF contests. AM/CW/SSB, all contacts appreciated,
schedules accepted. D. Etheredge, 12040 Redbank St, Sun
Valley, Cal. 91352.

~ WANTED: AM setting up a ham station and would like to pur-
chase ham gear in any condition as long as price is reason-
able. T. Dornback, 19W167 21st Pl., Lombard, IIll.

FOR SALE: Wheatstone oiled 15/32” perf. tape for Boehme Key-
ing Head, any quantity. P. L. Lemon, 3154 Stony Pt. Road,
Santa Rosa, Cal. 95401.

SELL brand new Hallicrafters VFO model HA-5. Make me a
aeasungh:gf offer. E. Colliau, 711 Fair Oaks Ave, South Pasa-
ena, Calif.

GALAXY V, AC pwr supl, xtal calib, spkr console, fb cond.
ﬁﬁgb shipped prepaid. D, Crowell, 314 E. Main, Ada, Oklahoma

$1 brings construction data for the new & unique barb wire
ant. a lowcost easy to assemble application of the fat-ant.
enterprises. P.0. Box 444, Montebello, Cal. 90640.

WARRIOR Linear $140. Wollensak recorder $65. Lot $200. Man-
uals, excellent. Shipping FOB will trade-in good 5-band trans-
Emlvegmu;u?th ac, dc. Cofdioli, 982 Bonneville Way, Sunnyvale,
al. :

TUBES: 4X150 A’s Brand New. RCA Sealed Moisture Proof Con-
tainers. $9.25 ea., Pre-paid USA. B. Glassmeyer, 8 Vawter Pl
Hillsboro, 1ll. 62049,

CANAD!ANS: Want top quality general coverage receiver, also
model 80 or similar Sig-Gen. Bob Fransen, Box 197, Sherwood
Park, Alberta, Canada.

BARGAINS: Excellent—hardly used—SB-400 $280. SB-33, DC
Inverter and mike. $190. Volkswagon 6 volt HP-13 mobile
supply $50. Heath HR-10 RX-$65. BC-348 and manual $40 much
Fure—stamp for list. J. Shank, 21 Terace La, Elizabethtown,
3

FREQUENCY Standard, 10Kc, 100Kc and 1000Kc Model 18-A,
T22.50. Scope Calibrator, $12.50. Electronic Switch, $24.
. Boer, 449 Hill St, Boonton, N.J. 07005.

HEATHKIT Apache Xmitter & Mohawk Rcvr. $100 each or both

$185. Both Excellent cond. Richard Harker, 2747 N.E. Port-
land, Oregon 97212.

FOR SALE. Sacrifice: Eico 720,730-Plate Mod. 90 Watts C.W. 65
watts A.M. Plus Knight VFP and Lafayette HA 350 Almost new.
All relays. Complete station. Must see to appreciate. $265.
takes all you pay shipping. Mike Mardit, 10 Maple St, Brook-
lyn, New York.

FREE Xtals with two’er, gud $39 also clean DX-100 gﬁﬂ. or
consider trades. Will deliver within 200 miles of S.F., J.
Daiamo, 2223A 19th Ave, San Francisco, Cali. 94116.

WANTED: ARRL Handbook for 1952 and 1962 must be good
condx. Ralph Dorough P.0. Box 61, Terrell, Texas 75160.

WANTED old radio magazines such as Modern Electrics, Elec-
trical Experimenter, Pacific Radio News, RADIO, Radio News
before 1935. Handbooks, call books etc. Erv Rasmussen, 164
Lowell, Redwood City, Cal. 94062.

F.M. 100W 2 meter base station $85; QST's 1946-1958 25¢
each; G.E. 30 Watt FM Mobile T-Powered on 146.94 mc $75.
W. J. Davis, 4434 Josie Ave, Lakewood, Cal.

SELL: NC-173 Receiver, Good, $65. or best offer, Knight T-150A
transmitter ex. $75. or best offer. R. Neal, 2802 Irwing Rd,

Huntsville, Ala, 35801,

WILL except best offer on a Clegg Venus-Apollo linear-Booster-
Power Supply/Speaker. H. L. Snyder, 2185 Sampson S5t, Pitts-
burg, Penn. 15235.

ANTIQUE Edison 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 Whittier Ave, Somer-
set, N.J. 08873.

SBE34 for Sale, New, complete with cables & manual, in orig-
inal carton, $295. S. Cohen, 4524 Michigan Ave, 1 Miami Beach,
Fla. 33140.

DRAKE R4 $300-NCX5 Ten Meter Xtals(3) $10. Roberts loss
stereo tape recorder $175., All mint condx. J. Heffler, 2200
Morris, Bronx, N.Y. 10453.

WANTED: Collins, PM-2, GG-2, 5i6F-2, 312B-4, 312B-5 other
“S’ Line accessories. Heinlein, 107 Wyoming, Boulder City,
Nevada 89005.

75A-4 wideband filter per Jan. 1964 CQ page 50. 6.8 kc-6
db/23 kc-60 db bandpass. Exactly like picture. $12 prepaid:
W4FUI, 260 Oak Hill Rd, Rt. 2, Candler, No. Car. 28715.

KITS ASSEMBLE-by electronic Engr., licensed since 1928, now
Extra Class. Meet mfr. specs or no charge. Low rates. E.
Knowles, 2510 Tune Pl, Lancaster, Cal.

FOR SALE: Gonset Triband converter (10-20-75M). Excellent
Condx. $15.;" Heathkit FM Tuner, VIVM, $14 ea. 5 inch scope,
$20. J. LA Manna, 3581 Wasatch Ave, Los Angeles, Cal. 90066.

RME-50 Rcvr. .55-30MC with NBFM adapter and manual, less
spkr. $39. Sell knight Star Roamer, mint cond. New Kit costs
$45. Sell $35. Will mail COD Any usa. J, A. Jamine, US Navy
Electronics & Supply office, Great Lakes, Ill. 60088.

HEATH DX-60 $50, VF-1 $15, both excellent condx with man-
uals. Hallicrafters S200R rcvr with manual $20. You pay ship-
ping. Chas Skilaut, P.0. Box 79, Olmitz, Kans. 67564.

WANTED: June, July and Dec. 62 73, Also March and Dec.
63 73 Magazine plus Jan and March 61. State price and condi-
tion. B. Fleitman, 412 E. 80 St, Kansas, Mo. 64131.

HW12 A, DC power, mike & Spkr all Heath and like new. $150
for all. E. Stoughton, 520 Locust St, DuBois, Pa. 15801.

FOR SALE: Complete set CQ to March 1967. Mint condition
$125. Col Marcy, 461-3rd Ave., Sea Park, Eau 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, Ohio 43420.

WANTED: APX 6, Matti Niemela OH 1 VC, Linnankatu 53 E. 170,
Turku, Finland.

NEW Hallicrafter PS-150-12 power pack in unopened carton
EBg.ﬂcene Hubbell, 6633 E. Palo Verde La, Scottsdale, Ariz.
5251.

FOR SALE: NCX-3 150; NC-300 $120; Nick Berg, 1115 Ogg West,
Madison, Wis. 53706.

FOR SALE: Heathkit Two-er with Lawrence receiver modifica-
tion, 6 volt Mallory pack included all for $45. E. Marriner, 528
Colima St, LaJolla, Cal.

WANTED To Buy: 2-meter FM Transceiver. Prefer Motorola 2
channel unit. R. Zuccarello, 3104 Harrison, Glenview, |ll. 60025.

GONSET GC-105 meter communicator $140. BC-639-A Receiver
100 to 155 MCAM $45. Heath 6 mtr converter SBA-300 New $14.
L. Amundson, 465 N. 18 Ave. E. Grand Forks, Minn. 56721.

WANTED: Unused pair of 4-400A Tubes. C. Fouse, P.0. Box 2,
Washington, W. Va. 26181.

THUNDERBOLT, Late model, mint condx with power swamper.
$295. Will ship prepaid. Don Woodruff, 15 Castlewood Dr., 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-10 Circa
1930's 10-BC Bands receiver & uncased speaker. Early All-
band comm. ham rcvr. Works. Cndx not bad. Vic Beale, 9924
Hambelton, Divonia, Mich. 48150.

LETTINE 6N2 VHF Transmitter with VFO, xtals, & Filter. Excel-
lent $90. 6N2 beam $10. J. Marino, 3414 Park Ave, Caldwell,
New Jersey 07006.

PROFESSIONAL-Type 140 watt stereo amp 4 sale; 8 1625s, 2
/0w outputs, 2 1500vct xfrmrs, fail lites, etc. Best over $110.
FOB Appleton, Wis. ENA, 204 W. Wing, Arl. Hts., Ill. 60005.

SWAP: New 4CX1000A socket or 4CX5000A socket for new tube.
Blair, 8063 W. Glen Rd., Norfolk, Va. 23605.

SELL: xcint kwm-2, 312-5, 516F-2, Waters tuning. $950 firm.
Will ship collect. Going RTTY. L. W. Cunningham, 64 Stull,
Kincheloe A.F.B. Mich. 49788.
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EVERY PR CRYSTAL
1S UNCONDITIONALLY GUARANTEED

For more than 30 years PR CRYSTALS
have been famous for their outstanding
performance . . . high activity, low drift,
hairline accuracy. A PR Crystal is still
the finest radio frequency control that
money can buy.

FUNDAMENTAL, PR TYPE

Z-9C

Z-9C

Frequency Ranges in Kecs.: 1,750
to 2,000 (160M); 3,500 t. 4,000
(80M); 7,000 to 7,425 (40M);
8,000 to 8,222 (2M); 8,334 to
9,000 (6M) == 500 Cycles. $2.95
Net.

(All Z-9C Crystals calibrated with
a load capacity of 32 mmfd.)

w7

THIRD OVERTONE, PR TYPE Z-9A
Third Overtone, PR Type Z-9A s
24,000 to 24,666, 25,000 to 27,- n
000 Ke. = 3 Kc., 28,000 to 29,-
700 Ke. = 5 Kc $3.95 Net
6 Meters, Fifth Overtone, PR Type

Z-9A, 50 to 54 Mc., = 15 Kc.

$4.95 Net.

PETERSEN RADIO CO., INC.
2800 W. BROADWAY
COUNCIL BLUFFS, IOWA

NAME CALL
(Please Print)

ADDRESS

CITY

STATE ZIP CODE

Reader Service numbers below corres-
p:nnd to those at the left of the adver-
tiser's names in the Advertiser's Index.

Please send me more information on your
ads in the Jan. '68 CQ keyed as follows:

1 A S LR I
19 14 19 16 7 18 1y 20 21 22 23 ‘28
23 20 27 28 29 30 31 32 33 34 35 I
37 38 39 40 41 42 43 44 45 46 47 48
49 50 51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70 71 72
73 74 75 76 77 78 79 Total Inquiries D

Void after Jan., 1968
CQ MAGAZINE, Dept. RS

14 Vanderventer Ave.
Port Washington, L. I., N. Y. 11050
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R.S. # ADVERTISERS INDEX PAGE
1 Adelphi lt.leclmnica : 29
2 Aerotron Inc. 115
3 Allied Radio Cnrp 81
4 Alltronics-Howard Co, 109
5 Amateur Electronics Supply Inc. 114
6 Amateur Electronic Supply Inc. 127
7 Amber Industrial Corporation 111
8 Arcturus Electronic Corporation 109

Ameco s , : 112
9 Arnold Engraving IZE

10 Arco 115
11 Barry Electronics 110
12 Cleveland Institute of Electronics 39

Collins Radio Cover 11
13 Columbia Electronics 109
Communications Components Cnmpam 113
14 Drake, R. L. Company | 41
Editors & Engineers Ltd. i1

15 Eimac, Division of Varian 4

16 Evansville Amateur Electronic Supply Co. 23
Fair Radio "'hll'E'm Ty 111

17 Goodheart, E. Co., Inc. s 110

18 Gordon, Herherl W. Cumpam "= 105
Gotham Ty 128

19 Hafstrom Associates 115

20 Hallicrafters 2
H & L Associates 111

21 Heath Company 24
22 Heath Company S 25
23 Hy-Gain Antenna Products Cnrp. oy 33
24 Instructograph Company 118
25 International Crystal Mfg. Co. Inc. 1
26 Jackson Rubber Stamp & Supply Co. 121

Jan Crystal 111

27 Lampkin Laboratories 121
28 Lafavette Radio 59-62
29 Lectornics Research Labs. 110

Leeds Radio 107
Lewispaul Electronics Inc. 111
30 Liberty Electronics, Inc. 107
Midway Antenna 112
Military Electronics Corp., Space Elect. Div. 107

31 Millen, James Mifg. Co,, Im: 10
32 hlnsley Electronics 23
33 Music Associated 113
34 New-Tronics Corp. 49
35 Partridge Electronics, Litd. v
36 Petersen Radio Company, Inc. 126

RCA Electronic Components and Devices Cover 1V
Radio Officers Union 120

37 Sanders Associates 84
38 Sentry Electronics 7
39 Shure Bros. 120
40 Slep Electronics - 107
41 Swan Electronics Corp. 77
42 Telrex Communication l-ngineering

Laboratories 121

43 Telrex Communication Pngmeerma

Laboratories 111

44 Texas Crystal 121
45 Vanguard Electronic Labs. 113
46 Vanguard Electronic Labs. 118
47 Vibroplex Co. Inc. 118
48 Waters Manufacturing Inc. 82
49 Waters Manufacturing Inc. 83
50 Weller Electric Corporation 76
51 Westcom 120
52 WRL World Radio Laboratories, Inc. Cover Il




LOBK your low Monthly Payment
AFTER JUST 5% DOWN

SWAN 350 80- I0m Transceiver . . ...
SWAN 500 80- I0Om — Deluxe........
SWAN 250 ém Transceiver, .........
Mark Il 80- |0m Linear — with tubes

Power Supply for Mark Il Linear

(14.98) $420.00
(17.69) 495.00
(11.55) 325.00
(14.08) 395.00
(8.30) 235.00

| ITXC AC Supply w/spkr. in cabinet. ....... 95.00
14-117 12v DC Supply w/Cable ............ 130.00
405X MARS Oscillator - less crystals . ... ... 45.00
406B Small Phone Band YFO .............. 75.00
410 Full-Coverage VFO .. ................. 95.00
L D T e N S B S S 120.00
LE I T TR T e b 8 M Y TR TR N 35.00
SSB-2 Selectable Sideband kit for 350 . .. .. .. 18.00
22 DURE VPO RSB . = oo v i o secass 25.00
100 kc Calibrator kit for 350................ 19.50
500 kc Calibrator kit for 250. . .............. 19.50
RC-2 Mobile Remote Control kit............ 25.00
45 Swantenna —manual ................... 65.00
55 Swantenna — Remote control . ... ... . .... 95.00
Custom Contour Bumper Mount. ... ... ....... 24.95
Kwik-On Antenna Connector. .. ............. 3.25

NOTE: Above are listed the “Standard - Everyday”
Swan Products -~ Below are listed some Special
Purpose items:

117X Basic |17v AC Supply ONLY.........
230X Basic 230v AC Supply ONLY.........
117 or 230vac Line Cord (specify) ..........
8' Cable w/ plug (Supply to Transceiver) . ...
Cabinet w/Speaker & AC Line Cord.........
230XC 230v AC Supply, speaker & cabinet . .
14-230 12v DC Supply w/230v Basic........

105.00
140.00

STAY ON THE AIR PLAN

When

trading with Amateur Electronic

Supply, you may use our STAY-ON-THE-

AIR PLAN — which enables you to keep
your trade-in until your new equipment
arrives. . .Lose no operating time!

Another reason for doing business with AES

AMATEUR
ELECTRONIC
SUPPLY

_ ) 4828 West Fond du Lac Avenue
Y Milwaukee, Wisconsin 53216
Phone (414) 442-4200

MILWAUKEE STORE HOURS: Mon & Fri - 9 am to 9 pm;
Tues, Wed, Thurs - 9 am to 5:30 pm: Sat - 9 am to 3 pm

S P Ty e

Purchase any new Swan transceiver or
linear at the regular price with notrade-in
\ and you may take a $50.00 Credit toward
§ the purchase of any other merchandise.

J!fﬂ'.ﬂ'f!f!fﬂfﬂfﬂfﬂ'ﬂ

Order Today direct
homﬂw.td.’

TRADES 77

GET OUR

DEAL TODAY!

Use Handy
Coupon
Below

Terry Sterman, WODIA
Proprietor

Ray Grenier, K9KHW
Mgr. Mail Order Sales

B To: AMATEUR ELECTRONIC suPPLY |
i 4828 West Fond du Lac Avenue k
i Milwaukee, Wisconsin 53216 c-11 §}
I | am interested in the following new equipment:

=I have the following to trade: (what's your deal?)

i

§

B Ship me the following New Equipment.

0]

3

b enclose § | will pay balance (if any)

: |:| COD [ ]1year [:] 2 years [:] 3 years
.Name

b

§ Address

:Cily

lState S Zip

fi

" YT i e T I sy
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GOTHAM’S AMAZING ANTENNA BREAKTHRU!!

How did Gotham 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!

UUAD Worked 42 countries in two weeks with
my Gotham Quad and only 75 waltts.
W3AZR CUBICAL QUAD AN-
TENNAS — these two element
beams have a full wavelength
driven element and a reflector;
the gain is equal to that of a
three element beam and the di-
rectivity appears to us to be ex-
ceptional! ALL METAL (except * |
the insulators) — absolutely no |
bamboo. Complete with boom,
aluminum alloy spreaders;
sturdy, universal-type beam
mount: uses single 52 ohm coaxial feed; no stubs
or matching devices needed; full instruction for the
simple one-man assembly and installation are iIn-
cluded; this is a fool-proof beam that always works
with exceptional results. The cubical quad is the
antenna used by the DX champs, and it will do a

wonderful job for vou!

10/15/20 CUBICAL QUAD SPECIFICATIONS

Antenna Designation: 10/15/20 Quad

Number of Elements: Two. A full wavelength
driven element and reflector for each band.

Freq. Covered: 14-14.4 Mc. 21-21.45 Mc. 28-29.7
Mc.

Shipping Weight: 28 lbs. Net Weight: 25 Ibs.
Dimensions: About 16’ square.

Power Rating: 5§ KW.

Operation Mode: All

SWR: 1.05:1 at resonance

Ciain: 8.1 db. over isotropic

/B Ratio: A minimum of 17 db. F/B

2rom: 10" long x 1¥4" O.D.: I8 gauge steel; double
lated; gold color

Beam Mount: Square aluminum alloy plate incor-
porating four steel U-bolt assemblies. Will easily
support 100 Ibs. Universal polarization.

Radiating FElements: Steel wire, tempered and
plated, .064” diameter.

X Frameworks: Each framework consists of two
12" sections of 1” OD aluminum ‘hi-strength’ (Re-
vere) tubing, with telescoping 78" tubing and short
section of dowel. Plated hose clamps tighten down
on telescoping sections.

Radiator Terminals:
fittings

Feedline (not furnished); 52 ohm coaxial cable

Now check these startling prices—note that they
are much lower than even the bamboo-type:

Cinch-Jones two-terminal

10-15-20 CUBICAL QUAD \ .$35.00
10-15 CUBICAL QUAD . . 30.00
15-20 CUBICAL QUAD ... ... v s 3400
TWENTY METER CUBICAL QUAD R o, 5 |
FIFTEEN METER CUBICAL QUAD ... 24.00
TEN METER CUBICAL QUAD 23.00

(all use single coax feedline)

The first morning I put up my 3 ele-
BEAMS ment Gotham beam (20 ft) I worked

YO4CT, ONSLW, SP9-
ADQ, and 4UIITU.
THAT ANTENNA
WORKS! WN4DYN Com-
pare the performance, val-
ue, and price of the follow-
ing beams and you will see
that this offer is unprece-
dented in radio history!
Each beam is brand new; full size (36" of tubing
for each 20 meter element, for instance); ab-
solutely complete including a boom and all hard-
ware; uses a single 52 or 72 ohm coaxial feed-

line; the SWR is 1:1; easily handles 5 KW; 78"|

and 1” alumnium alloy tubing is employed for
maximum strength and low wind loading; ali
beams are adjustable to any frequency in the
band.

2E8L2 .. $16 4EL1ID ... $18
3EL2D .... 28t 7 EL 10 3L
AR ... 32 4 ELG6 N -
/3 O IS R PREERTE A . 8 ELG6 . 28*
3EL1LS =15 F2 8L 2 . R
-8 A B o R < *20" boom

3 EL 1S 28*

ALL-BAND VERTICALS

“All band vertical!” asked one skeptic.
“Twenty meters is murder these days. Let’s see
yvou make a contact on twenty meter phone with
low power!” So K4KXR switched to twenty,
using a V80 antenna and 35 watts AM. Here is
a small portion of the stations he worked:
VE3FAZ, T12FGS, W35KYJ, WIWOZ, W2-
ODH, WA3DJT, WB2FCB, W2YHH, VE3-
FOB, WASCZE, KISYB, K2RDJ, KIMVV,
KSHGY, K3UTL, W8QJC, WA2LVE, YSI-
MAM, WASATS, K2PGS, W2QIJP, W4IWJ,
K2PSK, WASCGA, WB2KWY, W2IWJ, VE3-
KT, Moral: It's the antenna that counts!

FLASH! Switched to 15 c.w. and worked KZ5-
IKN, KZ5SO0WN, HCILC, PYS5ASN, FG7XT,
XE2I, KP4AQL, SM5BGK, G2AOB, YV5-
CLK, OZ4H, and over a thousand other stations!

V40 vertical for 40, 20, 15, 10,

a7 (R N S G R R L $14.95
V80 vertical for 80, 75, 40, 20, 15,

10, 6 meters . . . ~ £ $16.95
V160 vertical for 160, 80, 75, 40, 20,

15, 10, 6 meters $18.95

HOW TO ORDER: SEND CHECK OR MONEY ORDER. WE SHIP IMMEDIATELY UPON
RECEIPT OF ORDER BY RAILWAY EXPRESS, SHIPPING CHARGES COLLECT.

GOTHAM, 1805 Purdy, Dept. CQ, Miami Beach, Fla. 33139




""HERE’'S A REAL HOT SPECIAL-

—the New SWAN 500—plus two
great package buys selected
by World Radio Lab Experts!”

= gy S el e 2 L A e

80-10 Meter
Transceiver

Here are some of the SWAN
500’s deluxe features:

* Single Side Band/CW/AM

* Rated at 480 watts SSB,
360 watts CW, 125 watts
AM.

* Selectible SB « ANL

* Calibrator

Larry

W@

Meyerson
WOX

Larry Meyerson of World Radio Laboratories, Says —

B “Here's your chance to own one of the hottest new
transceivers on the market— or your choice of two great

OPTIMUM PERFORMANCE packages put together

by WRL’s expert staff! Buy them, en;oy them NOW —

Wﬂrld Radio Laboratories easy terms!

y & | antenna;

A Deluxe Mobile
Stdtmn —_ ll]CludEE‘ the
“automatic” Swan #55
bumper
mount; 25’ coax; DC
supply; mobile speak-
er. All plugs and cables
furnished.

A Deluxe fixed station

with “red hot”’ perform-
ance! Includes Hy-Gain
5BDQ five band doublet
antenna; 100 RGS8/U
coax; Swan 117XC 117-
VAC supply speaker con-
sole; WRL SB44 dynamic
microphone, all plugs and
cables.

-—r

*691%

($32 monthly)

ORDER
LZA128

($30 monthly)

YOU SAVE *50.00

AT THESE PACKAGE PRICES!

Packages shown may be pur-
chased on cash —or terms. Write
for our trade quotes on these
packages.

WORLD RADIO LABORATORIES
3415 West Broadway * Council Bluffs, lowa Zip 51501

Please ship the following

(] SWAN 500 Transceiver

[J SWAN 500 Fixed Station Package

on

Code CQ-d24

] SWAN Mobile Package

] Enclosed is my Money Order [J Check [] Charge it
] FREE WRL 1968 Catalog

Name Call

Address

City State Zip

$623-—-"“;28 GHDER i :




RCA Has The Amateur in Mind

When it comes to help, vour first place to turn is to your RCA Distributor.
He has power tuhes——recenm tubes—solid state devices—test equipment
in wired or kit form. He has technical help for you, too—product

literature and manuals. And, he has an RCA “exclusive”™—"Ham Tips”,
written by and for amateurs. Some of the recent issues of this handy
publication are shown here, featuring day-to-day useful information;
construction projects; ways to improve your upvmtmm—dnd your
equipment. For information on how vou can receive “Ham Tips™

see your RCA Industrial Tube Distributor or write to “Ham Tips,”

RCA, 415 South Fifth Street, Harrison, New Jersey 07029.

RCA Electronic Components and Devices, Harrison, New Jersey 07029

The Most Trusted Name in Electronics
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