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The Heathkit' SB-500
Transmits And Receives On "’'2’’

This One Accessory Adds “‘2°° to

Your Heathkit SB-Series Rig for only $179.95*

e Provides complete 2-meter capability for SB-101,
SB-110A, HW-100 and the SB-301 /401 combination
e USB, LSB & CW operation ¢ 144 to 148 MH=z
coverage ® 130 watts PEP input ... 50 watts PEP
output ® Highly sensitive receiver ® Fast, easy tuning
e No cable switching ¢ Handsome SB-Series styling

Now, in answer to many requests, Heath has a fast,
low cost way to put you on two meters . . . without
having to buy a whole new rig. If you own an SB-101,
SB-110A, HW-100 or the SB-301/401 combo, you're
almost there. Here are the details on how to get on
“*2"" — the SB-500 way.

Here's How It Works. In the receive mode, the SB-500
takes an incoming 2-meter signal and heterodynes it
to either 6 or 10 meters, where the low band gear
handles it in the usual way. On transmit, a 28 or 50
MHz driver output is heterodyned to 2-meters, ampli-
fied and coupled to the output.

Here's What It Delivers. When used with any of the
gear above, the SB-500 2-Meter Transverter gives you
complete 2-meter SSB or CW transceive operation
from 144 to 148 MHz. A pair of inexpensive 6146's
in a push-pull AB1 circuit deliver a husky 50 watts
output into a 50 ohm nonreactive load. Final plate
voltages are derived from the driving unit, but all
other operating voltages come from a built-in power
supply — no extra supply to buy. Receiver sensitivity
is 0.2uV fora 10dB S+ N/N ratio...that means solid
copy QSO’'s. A front panel on-off switch places the
SB-500 into operation or allows the low band gear to
operate straight through to an antenna or drive a
linear . . . a combination of complete rear apron jacks
and internal relay switching eliminates troublesome
cable changing. Rehable relay-controlled T/R switch-
ing too. Tuning is fast and easy, and a built-in meter

monitors either final plate current or relative power.
ALC voltage is supplied to the driver to aid in pre-
venting over-driving and distorted signals. A built-in
| MHz crystal calibrator 1s also included.

Solid, Stable Construction. The sensitive receiver and
oscillator go together on well planned circuit boards.
To insure stability and make adjustment more exact,
the transmitter and power supply components are
ruggedly chassis mounted. The SB-500 comes com-
plete with all interconnecting cables too. Start en-
joying the QRM-free world of 2-meters today ...
with the new Heathkit SB-500 ... another hot one
from the hams at Heath.

Kit SB-500, 19 Ibs........ SRGRR———— s ) -
SB-500 SPECIFICATIONS — RECEIVER: Sensitivity: 0.2 micro-

volt for 10 dB signal-plus-noise to noise ratio for SSB operation.
Spurious Response: All are below 0.1 microvolt equivalent signal
input, except at 145310 MHz (50 MHz IF only). Antenna Input
Impedance: 50 ochm unbalanced. TRANSMITTER: DC Power Input:
130 watts PEP. Power Output: 50 watts (509, duty cycle). Output
Impedance: 50 ohm with less than 2:1 SWR., GENERAL: Frequency
Range: Any 2 MHz segment between 144 & 148 MHz into 50 MHz or
28 MHz tuned IF. Mode of Operation: 558 or CW only. Power
Requirements: (1) 120/240 VAC, 50/60 Hz ot 82 wotts (internal),
(2) 700 1o 800 VDC at 200 mA (from driving unit). Fuse: 2§ ampere
slow-blow for 120 VAC (formerly 3AG); 145 ampere slow-blow for
240 VAC. Front Panel Controls: Meter-calibrate switch, final tuning,
off-on {function) switch, preselector, final loading, driver tuning.
Chassis Controls: Relative power adjust & bias adjust. Rear Apron
Connectors: RF output, ALC, linear relay, relay, drive, power plug,
low f receiver, low f antenna, fuseholder. Tube Complement: 6CB6
transmitter mixer, 6CB6 crystal calibrator, 6D54 receiver RF amplifier,
6DS4 receiver mixer, 12GN7 transmitter RF amplifier, (2) 6146 final
amplifiers, (types 6146A or 6146B may be directly substituted), 7059
heterodyne oscillator-amplifier, 8156 RF driver, 0A2 voltage regu
lator. Diode Complement: 5 silicon diodes, 750 mA, 500 PIV; 3 in
power supply, 2 in ALC. 1 Germanium diode, IN191: REL FWE.|
Cabinet Dimensions: 121, W x 6%" H x 13" D. Overall Dimen-
sions: 124" W x 7-15/16" H x 14" D including knobs ond feel.
Net Weight: 14!, |bs.

*Mail order prices; F.0.B. factory




Meet The Adaptable 2-Nleter Rig

HMEATHMIT 2 METER TRANSCEIVER

Heathkit

HW-17A

Adapts to AM or FM Modes, Fixed or Mobile

Wouldn't it be nice to have a 2-meter base station
that installed in the car in seconds or worked FM
or AM when you wanted? The HW-17A 1s your
piece of gear, OM. Has a built-in 117 VAC supply
for fixed use, and once you've installed the optional
HWA-17-1 Mobile Power Supply in your car, yvou're
ready to run mobile.

And to operate wideband FM, to use those repeaters
around the country, just install the HWA-17-2 FM
adapter.

The Heathkit HW-17A is really a separate receiver &
transmitter on one chassis (only the power supply
and audio output/modulator are common). Covers
143.2 to 148.2 MHz. .. ideal for MARS & CAP ops.
The solid-state dual conversation superhet receiver
with a prebuilt, prealigned FET tuner has 100 kHz
calibration, ANL, squelch and 1 uV sensitivity. Selec-
tivity 1s 27 kHz (@ 6 dB down. A front-panel meter
monitors received signal strength and relative power

Solid-State Mobile
Power Supply

Supplies operating voltages
for HWA-17A. Large heat
sinks for cool 507, duty cy-
cle. Circuit brmkc.r pro-
tected. For neg. gnd. sys-
tems. Cables & connectors
included.

Kit HWA-17-1, 5 |bs. $24.95°

FREECATALOG

Please send model (s)
[J Please send FREE Heathkit Catalog.

Describes these and over 300 other

Heathkits. Save up to 50% by build- Name

________ e M EATHKIT

r HEATH COMPANY, Dept. 12-18
I Benton Harbor, Michigan 49022

| ] Enclosed is $

output, The 3-position front-panel switch has a “Spot”
position for finding transmit frequency, a Receive/
Transmit position and a Battery-Saver position that
cuts current drain way down during those long periods
of mobile monitoring. A space-saving 3 x 5” speaker
1s built in.

On the transmitting end is a hybrid tube-transistor
circuit with a 25-30 watt input and a healthy 8-10
watts AM output. Modulation is automatically lim-
ited to less than 100%. A front-panel selector switch
chooses any of four crystal frequencies or an external
VFO (the Heathkit HG-10B at $39.95* 1s ideal). Tune
up is quick and easy.

The HW-17A goes together in about 20 hours with
circuit board construction & measures a slim 14%” W
x 64" H x 8%4” D with everything in place. Ceramic
PTT mike included., Start having one rig in two dif-
ferent places . .. order your HW-17A now.

I SN, T D » o vo on s nae s 54 babas s ¥e aigde $129.95°
e FM Adapter
o ;' For HW-17 Series

Transmits wide band (15
kHz) FM. Just flip a switch
for AM or FM. Two crystal
positions (146.94 MHz cry-
stal included). Installs with-
out hole drilling.

Kit HWA-17-2, 2 |bs. $17.95°

:

.
S0

l
o)

a Schilumberger subsidiary

, plus shipping.

Please Print

send for your FREE copy!

o)

ity

Slate Zip

|
l
|
ing them yourself, Use coupon and I Address
|
I
L

See page 110 for New Reader Service

Prices & specifications subject to change without notice.

*Mail order prices; F.0.B. factory.
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A 5 BAND 260 WATT SSB
TRANSCEIVER WITH BUILT-IN
AC AND DC SUPPLY, AND
LOUDSPEAKER, IN ONE
PORTABLE PACKAGE.

The Swan Cygnet is the most versatile and portable transceiver
on the market, and certainly the best possible value.

The lightweight compact design of the Cygnet makes It an
ideal traveling companion. You can take it with you on vacation
or business trip, and operate from your motel room, summer
cabin. boat or car. All you do 1S connect t0 @ power SOurce,
antenna, and you're on the air.

AMATEUR NET PRICE

$435

ELECTRONICS

For Better Ideas
in Amateur Radio

OCEANSIDE. CALIFORNIA—A Subsidiary of Cubic Corporation

See page 110 for New Reader Service
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Two
Single-
Band Beam

Patent No. 3419872

According to forecast, 1969 should be another great year for h, f. prop-
agation conditions. Make the most of the DX openings on 10 and 15

meters with new Mosley single-band beams, the Classic 10 (Model
CL-10) and the Classic 15 (Model CL-15). These beams offer the op-
timum spacing possible only on single-band arrays. But even more ad-
vantageous is their famous Classic Feed System (pat. no. 3419872)
This “‘Balanced Capacitive Matching’® provides maximum gain, in-
creased bandwidth and more afficient performance because of its better |
electrical balance and weather proof design.

See these DX champions at your nearest Mosley dealer. For com-
plete specifications and performance data, write factory direct for

free brochure, Dept. 189. |

Mrs/eq Elotion 2 e Il

4610 N. LINDBERGH BLVD., BRIDGETON MO. 63042

4 ¢ CQ © August, 1969 See page 110 for New Reader Service




THROUGHOL‘ I this issue are page filler items
asking: “Troubled by TXI? See page 78."
TXI1? It's a monicker dreamed up by Bill
Scherer, W2EAF, CQ’'s Technical Director.
for a broad and increasingly troublesome
form of radio interference, namely, r.f. inter-
ference with transistorized equipment.

Put simply, it is the problem of spurious
generation of unwanted signals by transistors
of all types when subjected to strong external
r.f. fields. Transistors as a rule arc composed
of one or more semiconductor junctions—in
function each junction is a semiconductor di-
ode which can function either as a detector to
produce an audio signal from an r.f. signal
or as a non-linear device causing adverse
spurious signal effects.

The picture should be taking shape now:
transistors by the million being used in com-
mon devices ranging from TV sets to hear-
ing aids to car ignitions to antennna rotators,
Each transistor could be a potential inter-
ference source! With the growing number of
transmitters on the air in the US alone, the
likelihood of—and indeed the frequency of
such interference is growing at a phenomenal
rate. Unless steps are taken immediately to
institute some corrective measures, TXI will
continue to grow into a problem of such pro-
portions that Television Interference (TVI)
will seem insignificant by comparison! Those
are strong words, but facts are facts, and
only by facing these facts now before the
problem explodes completely can the public
—and certainly the amateur—be protected
from the effects of such widespread radio
havoc and the ensuing ruinous publicity.

Twenty-three years of TVI and forty-odd
vears of BCI have proven that radio interfer-
ence, regardless of its source or blame for it,
is a problem which is difficult to justify in the
layman’s mind, and frequently leads to ill

See page 110 for New Reader Service

feelings among otherwise good neighbors.
The lesson of these years should be very
clear: Work to prevent a little problem from
becoming a big one. Now. while TXI is still
a relatively minor occurence, work to pre-
vent it from ever becoming a major pheno-
menon.

Through proper legislation manufac-
turers of devices using transistors can be
required to incorporate precautionary mea-
sures against TXI.

On page 78, in W2AEF's Q & A Column,
an interesting few paragraphs on the subject
appear in which Bill makes some sincere and
valid proposals. They're worthwhile reading.

Herbert Hoover, WEZH

We are saddened to report the death of one
of amateur radio’s staunchest supporters,
Herbert Hoover, Jr., W6ZH on July 9, 1969
in Pasedena, California, at the age of 65.

In addition to his familiar former role as
President of ARRL from 1962 to 1966, W6-
ZH was involved at various times in activites
ranging from Under Secretary of State under
the late John Foster Dulles from 1954 to
1957, to his specialty (and profession), petro-
leum geology. Herb was born in London and
received his bachelor’s degree from Stamford
University and master’s degree from Harvard,
He also held numerous honorary degrees.

Although not a politician, he was a diplo-
mat who was instrumental in resolving a seri-
ous disagreement between Great Britian and
Iran in 1964 over British controlled oil fields.
He brought to amateur radio dignity and
reason which only statesmen seem to have.
Amateur radio mourns him.

Our Cover

On the cover is just a tiny sampling of the
thousands of colorful foreign stamps passing
through the CQ office each winter and spring
on log entries for the mammoth CQ World
Wide DX Contest. The contest is the world's
largest and we believe the best. Evidently a
few other fellows also feel it's pretty good,
since we get nearly 3000 entries every year!
Who gets the stamps? Oh, that’s how we
bribe WIWY into chairing the event each
year. When he finishes tabulating the results,
he gets to keep the stamps. Results of the c.w.

section of the test begin on page 20.
73, Dick, K2ZMGA
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DRAKE & LINE Superior performance—versatility!

Versatility . ..
Accuracy...
Dependability. ..

- R-4B
. RECEIVER

EMERE
i el

® Linear permeability tuned VFO with 1 kc dial divisions
VFO and crystal frequencies pre-mixed for all-band sta-
bility ® Covers ham bands 80, 40, 20, 15 meters complelely
and 285 to 29.0 Mc of 10 meters with crystals furnished
® Any ten 500 kc ranges belween 1.5 and 30 Mc can be
covered with accessory crystals for 160 meters, MARS, etc
(5.0-6.0 Mc not recommended) ® Four bandwidths of selec-
tivity, 0.4 kc, 1.2 k¢, 2.4 kc and 48 kc ® Passband tuning
gives sideband selection, without retuning ® Noise blanker
that works on CW, SSB, and AM is built-in ® Nolch filter
and 25 Kc crystal calibrator are built-in ® Product detector
for SSB/CW, diode detector for AM ® Crystal Lattice Filter
gives superior cross modulation and overload characteris-
tics ® Solid State Permeability Tuned VFO @ 10 tubes, 10
transistors, 17 diodes and 2 integrated circuits ® AVC for
SSB or high-speed break-in CW e Excellenl Overload and
Cross Modulation characleristics e Dimensions: 5'42"H,

10%"W, 12%”D. WL: 16 Ibs. sS43000

HAMS  "Rest Receiver Buy
SAY ... . . ot D D"

2-C

RECEIVER

Excellent performance at low cost

® Triple Conversion ® Cryslal-controlled First Converter @
500 kc ranges for 80, 40, 20, 15 and 10 Meters @ Also any
500 kc range between 3.0 mc and 30 mc by inserting an
accessory Crystal ® Temperalure-compensated VFO Tun-
ing ® Selectable Sidebands without retuning ® Three
Bandwidths— 4 24 48 kc at 6 db ® Solid-slate Audio,
Product and AM Detectors, AVC Amp and Xtal Osc ® AVC
Switch (Fast, Slow and Off) ® SSB, AM and CW with AVC
and S-meter ® Works Break-in CW with 2-NT Xmtr @
19 Tubes and Semi-Conductors ® Dimensions: 11%«"W x

6%2H x 9%2"D. WL: 13% Ibs
A S22900

Accessories available: 100 kc Calibrator, Q Multiplier,
Matching Speaker, Noise Blanker, Crystals for other
ranges.

Use VFO of either
R-4B or T-4XB for
transceiving or
separately.

T-4XB

TRANSMITTER

® Covers ham bands 80, 40, 20, 15 meters completely and
28.5 to 29.0 Mc of 10 meters with crystals furnished; MARS
and other frequencies with accessory crystals, except 2.3-
3,5-6,105-12Mc. e Upper and Lower Sideband on all
frequencies ® Automatic Transmit Receive Swilching on
CW (semi break-in) ® Controlled Carrier Modulation for
AM is completely compatible with SSB linear amplifiers
® VOX or PTT on SSB and AM built-in ® Adjustable Pi-
Network Output ® Two B-pole Crystal-Lattice Filters for
sideband selection, 2.4 kc bandwidth ® Transmitting AGC
prevents flat topping ® Shaped Grid Block Keying with
side tone output e 200 Walls PEP Inpul on SSB— 200 watls
input CW e Meter indicates plate current and relative oult-
put # Compac! size; rugged construction @ Solid State
Permeability Tuned VFO with 1 ke divisions @ Solid State
HF Crystal Oscillator # 11 Tubes, 3 Transistors and 12
diodes e Dimensions: 5'2"H, 10%"“W, 12'4"D. WL: 14 |bs.

$44900

CW TRANSMITTER

For Novice thru Extra Class...

2-NT |
cw |

TRANSMITTER |

Built-in essentials and accessories

® 100 Watts Input (can be reduced to 75 watls for novice)
® Operates Break-in CW, Semi Break-in CW or Manual
CW with Drake 2-C or other receivers ® Automatic Trans-
mit Swilching ® Side Tone Oscillator built in ® Antenna
Change-over Relay built in ® Pi-Network output with fixed
loading ® Lo Pass Filter against TVI built in ® Drop-out
delay of change-over relay adjustable ® CW Coverage on
80, 40, 20, 15, 10 Meters ® Simplified Tuning ® Frequency
Spotting without xmtr output ® Grid Block Keying ® Code
Practice in stand-by position ® 13 Tubes and Semi-Con-
ductors ® Dimensions: 94 "Wx6%:"Hx9%:2"D. WL.; 12% Ibs.

$14900

Accessories available: Antenna Matching Network,
and Crystals.

All prices are Amateur Net. Prices and specifications subject to change without notice.
Drake products are available at your distributor . . . for a free brochure on any unit, write Dept. 289

R. L. DRAKE COVIPANY

6 o CQ e Avugust, 1969

540 Richard St., Miamisburg, Ohio 45342
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OUR READERS SAY

Youth Involvement
Editor, CQO:

I concur with you completely with regard to
the topic of more youth involvement in ARRL
affairs, and the initiation of an intermediate body
lying between the ARRL member and the direc-
tor, projected by your June editorial.

I have conducted meetings with other teenage
amateurs in my section and we are contemplat-
ing running our own candidate, one in his late
teens, to contend for the position of Connecticut
ARRL Section Communications Manager this
January.

It is certainly not our intent to perpetuate a
running argument with regard to the older hams
in this section holding ARRL leadership, but the
fast is we are growing increasingly weary of the
same cobwebbed, traditional clique of people and
would earnestly like to see more intake of young
blood.

Ralph J. Irace, WAIGEK/WB4LVO
Wethersfield, Conn.

Computers, Anyone?
Editor, CO:

I am interested in contacting amateurs who are
building computer terminals or doing any kind
of computer work, hardware or software. We
have at the University of Connecticut an IBM
Model 360/65 which I can use and would like
to do some amateur-oriented projects.

I would appreciate your passing along my
address. Thank you.

Bill Waggoner, WA1JGS

| 1-C Hardwood Acres

Storrs, Conn. 06268

i Philippine Operating
Editor, CQ:

I found the letters regarding “Philippine Oper-
ating” in the June and January issues most inter-
esting. I would say that the Lauson letter was a
more accurate description of the Philippine
licensing situation.

I was based in the Philippines from 1965 to
1967. Prior to my departure for overseas |
hanced to contact an Air Force man who had
just completed a tour at Clark AFB. He advised
hat there was no point in taking Amateur Equip-

ent to the Philippines because it was not pos-
ible to obtain operating authorization. I did not
xpect to be in the Philippines very long and 1
made no attempt to bring the equipment. Shortly
after my arrival I heard about these special per-
its, and I found my tour extended.

ee page 110 for New Reader Service

I made the trip from Cavite to the Radio Con-
trol Office in Mamla and was advised that |
could get such a permit. In September, 1965 |
returned to the US and brought my mobile rig
back with me in a foot locker.

When I attempted to file an application, I was
told that nothing could be done until after the
presidential election. After the election I was
advised that there was a new Secretary, and that
it was uncertain what position he would take asto
issuing these special licenses. After many trips to
Manila they finally agreed to accept my appli-
cation and it was filed along with schematics
and antenna description. Much time elapsed and
the explanation was that they had not made a
decision on the matter.

I knew about the Goldwater Reciprocal Licen-
sing Bill and I made a trip to the Thomas Jeffer-
son Memorial Library and dug through back
issues of QST to find the number of the bill.
Armed with the number I obtained the pertinent
copy of the Congressional Record in which it
was published and furnished a photostat of it to
the Radio Control Office. I haunted their R.C.
office whenever I could take the time off. Still
the answer was “no decision.” Finally in 1967,
and shortly before the end of my tour of duty, |
received a courteous note that they would not
grant the license since I was not a citizen of the
Philippines. This fact must have been quite
evident two vears earlier!

I do not doubt that special permits have been
issued to a few Americans with friends in high
places, but this hardly applies to the usual GI
operator or ordinary American civilians working
on remote military bases.

Two of the names on the special permit list
are famihiar to me. Sam Lewbel’s office was al-
most in the shadow of the US Embassy. Bill
Long (W3EIV) was a High School classmate at
W3IWZ, but I have not had contact with him in
more than 35 years. I suspect that he works for
the State Department.

I sincerely hope that Foreign Secretary Ramos
signs the Reciprocal Licensing Bill for the sake
of all Frustrated American Amateurs in the P.I.
It would be a noble gesture since I doubt that
there is much pressure to obtain US calls by
Philippine hams and thus, it would clearly be
an expression of good will.

Edwin F. Morrison W3RY
California, Md.

Alien Operators

Editor, CQ:

My name is Marcel Saidman and I immigrated
from Romania to this country in 1965. I am

August, 1969 e CQ e 7




NO-STRING DIAL

No strings: no pulleys: no back lash: no flimsy
assembly. The No. 10037 is a sturdy mechanically
engineered “Designed for Application™ dial os-
sembly which completely eliminates the annoy-
aonces of string-driven pointers, eliminates oll
indicator stutter or wobble and provides positive
pointer travel and resetability, The pointer is
driven positively by a flexible but non-elastic
molded gear driven rack which cannot slip, break
or foll off a pulley. The geared fle rock
rides in @ multi-slot extruded oluminum channel.
This girder-like extruded piece provides mechan-
ical rigidity to the assembly. Furnished complete
with panel trim bezel and flexible coupling for
ovlput shaft,

specialized in foundations and underground
structures and since my arrival I am with Stone
and Webster Engr. Corp. in Boston.

I am complaining against the section of th
Communication Act of 1934 which requires a
applicant for a radio-amateur license to be a
citizen of this country or to be an alien having
an amateur license and whose government has
bilateral reciprocal agreement with the Unite

States.

| would like to comment on that section ayg
follows:

. An alien who i1s already a “permanent resi
dent” of the United States and has filled out an
signed the “declaration of intention to become
United States citizen” has already been verifie
and approved by the American authorities an
will in time become a citizen.

2. People in this catagory have most of th
duties of the American citizens: they are payin
taxes, serving in the American Armed Force
and those with the Signal Corps of the Army ar
regularly using military transmitters.

3. Based on reciprocal Operating Agreement
radio-amateurs from 23 foreign countries ca
operate their own radio amateur station in thi
country. Are these radio-amateurs more Ame
can or more reliable to this country than we, th
permanent residents?

My complaint could be considered as unre
sonable if only American citizens could enjo
the right to get a license for operating a radi
amateur station.

But as long as non-American people |
tourists or short-time visitors are granted th
richt, why should 1t not be granted to us w
are permanent American residents and have a
ready declared our intention to become citizen:
Why not to us who are tax-payers and thus a
contributing to the welfare of the Americ
community? Why not to us who are serving
the Armed Forces and thus are considered fait
ful to these United States?

[Last year Congressman T, R. Kupferman i
troduced a Bill under the Nr. HR 16764. Bei
too late the Bill died in the House Committee

Commerce.

Another simiar Bill was introduced this ye:
to the Senate by Sen. B. Goldwater under S.
Res. 27.

We hope you will help us in passing trq
h

resolution in spite of the fact that we new e
grants have nothing to offer in exchange as ot
countries do, other than our blood, our affectic
for this country, or our strong desire to wo
hard for the welfare of this nation which w
comed us and where we found the freedom
which we were deprived in our native country

Marcel Saidman, ex-YO3FZ
Brighton, Mass. |

See page 110 for New Reader Servi




Announcements

Rare County DXpedition

WT7IEU will operate from SKAMANIA coun-
y, Washington, on September 2-3, also from
LICKITAT county, Washington, on September
-5, and from WAHKIAKUM county, Wash-
ngton on September 6-7. The operation will all
on c.w. and 60 to 70 kc¢ inside the bands, 10
hrough 80 meters.

Creston, lowa

The Iowa 75 meter phone net picnic will be
held in Anson Park at Marshalltown on August
17th. All activities will begin around noon.

Decatur, Ala.

The North Alabama Hamfest will be held
ugust 17th in the cafeteris of John C. Calhoun
tate Technical & Junior College located north
f Decatur on U.S. Highway 31.

' Saddle Brook, N.J.

The East Coast VHF Society is holding its
11th Annual Free outdoor Picnic Hamfest on
unday, August 10, at Saddle Brook Park (on
addle River Road) starting at 10 a.m. Games,
ontests (including Antenna Measuring contest),
isplays, demonstrations and many other inter-
sting event for all age groups have been planned.
ood and soft drinks will be available. Talk-in
tations will be on the air. For more information
rite E. C. VHF Society, P.O. Box 1263, Pater-
on, N.J.

Belvidere, lllinois

The Fourth Annual Hamfest sponsored by the
ockford ARA, Beloit ARC, Wisill VHF Club,
nd the Big Thunder ARC will be held on Aug-
st 17 at the Boone County Fair Grounds north
f Belvidere on Highway 76. There will be free
offee and donuts and refreshments will be avail-
ble. For complete details write to Russ Jansen.
9TKT, Ridott, Illinois 61067,

Brandon, Florida

The Branon Amateur Radio Society will
sponsor the First Annual Ham Camporee on
August 22-23, at the Royall Park Campground,
Riverview, Florida (off Highway 301). This
ampground has everything. There will be a
emonstration of quick tree-top antennas and a
our of Busch Gardens. Pre-registration helpful
but not required. For further details write BARS,
0. Box 828, Brandon, Fla. 33511, attn: Gene
A4YNW,

Harrington, Delaware

The Amateur Radio Clubs of Delaware in a
joint effort are planning the 1969 Delaware Ham-
fest, which will take place at Harrington on Aug-
ust 17. Previous affairs have been attended by
over 1,000 amateurs from New Jersey, Mary-
land, Pennsylvania and Delaware.

See page 110 for New Reader Service
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NRCH

500-Watt
5-Bander

You can’'t buy a more potent package than the
new NRCI NCX-500 transceiver. This versatile
5-bander is packed with the performance extras
that give you the sharpest signal on the band,
plus an enviable collection of QSL's. Check it out!

® 500-Watt PEP input on SSB, grid-block keying
on CW and compatible AM operation.

® Receive vernier, with tuning range greater
than = 3kHz.

® Rugged heavy-duty 6LQ6's.

® Crystal-controlled pre-mixing with single VFO
for effective frequency stability, plus identical
calibration rate on all bands.

® Crystal lattice filter for high sideband suppres-
sion on transmit, and rejection of adjacent-
channel QRM on receive . . . plus solid-state
balanced modulator for “set-and-forget' carrier
suppression.

® Universal mobile mount included.

AC-500 power supply available. Great things are
happening at NRCIL.

AMATEUR NET PRICE: $425.00

For complete details and specifications, write:

/| NATIONAL RADIO COMPANY, INC.

NRCI 37 Washington St., Melrose, Mass. 02176
Telephone: (617) 662-7700 TWX: 617-665-5032

International Marketing through:
Ad. Aunema, Inc. 85 Broad Street, New York, New York

© 1969, National Radio Company, Inc.
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Springfield, Mo.

The Southwest Missouri Amateur Radio Club
Inc. will hold their annual picnic and hamfest o
August 24, 1969. For complete information con

tact: Roy Testerman, WHFXU, Southwest Mis
sourt ARC, P.O. Box 291, Springfield, Mo. 65801,

St. Louis, Missouri

The Central Communications Region (AFCS
will hold its Fourth Annual MARS conference,
for Military and Civilian members, at the Sher
aton-Jefferson Hotel in St. Louis on August 29
30 & 31. Registration fee for the conference 1
$11.50 and includes, among other things, the
banquet on Saturday, August 30th, which will
have Sen. Barry Goldwater, AFATUGA, as the
primary speaker. For reservations and advance
registration contact Mr. Eugene Depeneloza,
AFBHAUX, 6320 Wydown Blvd., Clayton, Mo.
63105.

Reno, Nevada

The Nevada Amateur Radio Association 1s
once again organizing their annual picnic at
Bowers Mansion. The picnic is scheduled for
August 30 and called the Sierra Hamfest, Last
yvear over 200 amateurs and their families at-
tended For full particulars contact: George Lyle,
K7ZAU, 1047 Mark Way, Carson City, Nevada
89701, or by calling 702-882-5470 in the evening.

Puget Sound, Wash.

The Puget Sound Council of Amateur Radio
Clubs will issue a Governor's Certificate to quali-
fying amateurs during Washington State Ama-
teur Radio Week, September 1st through 7th.
The certificate, signed by Gov. Daniel J. Evans,
will be sent to out-of-state hams who contact
ten Washington State hams, and in-state hams
who contact twenty other Washington hams
during the above period. Send list of stations
worked, their QTH’s, and the dates of the con-
tacts to: The Puget Sound Council of Amateur
Radio Clubs, Drawer A, McChord AFB, Wash-
ington 98438,

Haddonfield, N.J.

The South Jersey Radio Association is holding
their annual hamfest at Molia Farm 1n ]."«d:alagq,,i
N.J. on September 7 (rain date Sept. 21). This
promises to be their largest hamfesst to date.
Numerous activities are planned for the entire
family. Advance registration for non-members
is $2.00 (which includes entire family) and closes
August 31. General admission at the gate 1S
$3.00. For complete details write to: Gene Bond,
WA2MGYV, 15 East Camden Ave., Moorestown,
N.J.

Rock Island, lllinois

The Quad City Amateur Radio Club, WOYCR, |
will hold its annual Hamfest on August 24 at the
Rock Island Arsenal, Rock Island, Illinois. Food
will be available at the Arsenal Cafeteria.

[Continued on page 101]
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TCHI

Feenix. Ariz.

eer Hon. Ed:

Three months ago I riting vou about dreem
having. You remembering—it about working
ee-X In the yeer 2069. I dreeming how

choors working peeples on planets of
ars reel far away.

Well, Hon. Ed. the more I thinking about

the less true I thinking it can being done.
trying to figyour out how somebuddy can
oIng 1t.

Like take suppose you wanting to working
irius 111 (that being third planet out from

e star Sirius). First of all you got to look
p where that star is in the hevvins. This

king complicated star table, and reel ac-

rate clock.

Now, if you finding that Sirius is in part of

y you can seeing, on acct. of earth’s ro-
yshun, then you can pointing your hundred-
bots parabola antenna at it. Note that it not

attering whether it being nite or day on
arth. Star still there!!

OK. once you getting parabola aimed rite,

d that no meen feet, you starting motor
hat turning parabola so it following star as
arth turning. If vou not doing that, you
bsing star so fast it not being funny.

Once vou have beem tracking good old
irus, then you turning on xmitter. It can’t
e any old 2 kw. p.e.p. jobbie. No indeedy,

Sirius is some 16 million million miles
vay. So maybe you having pulsed million
[att job. You sending some kind of see-w,
ith 100 microsecond pulse for dash, and
paybe a 25 microsecond pulse for dot.
You can sending seek-vou a few times,
ien sineing. Or, maybe you making extra-
g Xxmission—say S minutes. Now, you think

u turning on your reseever and listening?
fah!! not on your tinny tipe. You know why
bt? On acct. it taking your signal about 8

pe page 110 for New Reader Service

A FIRST CLASS
FCC LICENSE

-..Oryour money back!

OUR Key to future success in electronics is a First-Class
FCC License. It will permit you to operate and maintain
transmitting equipment used in aviation, broadcasting, ma-
rine, microwave, mobile communications, or Citizens-Band.
Cleveland Institute home study is the ideal way to get vour
FCC License, Here's why:
Our clectronics course will quickly prepare you for a
First-Class FCC License. Should you fail to pass the FCC
examination after completing your course, vou will get a
full refund of all tuition payments. You get an FCC
License . . . or your money back!

And only CIE offers you new, up-to-the-minute lessons in all
these subjects: Logical Troubleshooting, Microminiaturiza-
tion, Single Sideband Technigue, Pulse Theory and Applica-
tion, Boolean Algebra, and many more.

You owe it 1o yourself, your family, your future to get the
complete details on our “proven effective” Cleveland Institute
home study. Just send the coupon below for FREE book or
write to Cleveland Institute of Electronics, 1776 E. 17th St.,
Dept. CQ-46, Cleveland, Ohio 441 14.

ENROLL UNDER NEW G.I. BILL

All CIE courses are available under the new G.1. Bill.
If you served on active duty since January 31, 1955,
OR are in service now, check box in coupon for G.I.
Bill information.

of Electraonics
1776 East 17th Street, Cleveland, Ohio 44114

Please send me vour FREE book."How
To Get A Commercial FCC License.”

Name
(please print)
Address -
City State Zip
Occupation Age

] Check here for G.l. Bill information.

Accredited Member Natuonal Home Study Council
A Leader in Electronics Tramming . . . since 1934 CQJ&J

PrEESSFEESESIETESEEAEEEEESSeEEEeSTEe DR ERANERES S
L L L L e L L il I T P Y
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INTRATEC

399 Jefferson Davis Highway
Arlington, Yirginia 22202

Please send me postage paid:

introducing SN

S-DeC brea;lboard

%

for easier

circuit building

An S-DeC contains 70 push-in* contact
points which are arranged in two sets of
five numbered rows with each five points °
ioined together by a leaf-spring *busbar;
this pattern is similar to that used in pop-
ular wiring boards. Larger circuits can be
made by keying units together to form a
continuous breadboard of any size.

Components are simply pushed into the
sockets where they are held securely by-
double-leaf phosphor-bronze contacts.
This system ensures a good wiping action
on insertion and withdrawal, giving low
contact resistance. The accessory kit pro-
vides solderless connectors to use with
controls which are mounted on a panel

slotting into the S-DeC base.

S-DeC with control panel, jig, accessories
and project leaflet. ............ $5.75 each

DeC STOR—Two decks, control panel, jig,
accessories, project leaflet with com-

ponents tray all in black plastic box.
$11.75 each

4.DeC Kit—Four decks, two control
panels, jigs; accessories, and project
book in attractive plastic case.

$20.75 each

- - . - - . - . - - - — _----_ﬂ

S-DeC's @ $5.75 each
DeC STOR @ $11.75 each
4-DeC's @ $20.75 each

| enclose a check/money order for $.....
Va. residents add 4°: sales tax

Money refunded if not satisfied.

Name

Address

City

State Zip Code
Box-CQ
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' day to see if anybuddy heering you. It su

yeers just to getting to Sirius, that’s hov
comes.

So, you getting out your calendar an
making note to listening for answer about |
yeers from now! That giving time for signal
get to Sirius III, have some amchoor the
heer you, and call back. You got to do so
pretty fancy calculating to figyouring 0
exact time to listening, taking into acct. le
yeers and all that jazz.

Of coursely, you can send seek-you evel
day, so in 16 yeers you can listening eve

putting big damper on ragchewing thoug
doesn’t it, Hon. Ed!

If you wanting to talk to planet of Alp
Centauri, it only taking about 8 yeers
yeers each way. But, after that, with t
planets worked, you in reel trubble to worki
extra-solar dee-X.

Oh, maybe you can’t wait 20 yeers to ta
to Procyon, and 36 yeers for quickie-qso wi
Altair. But now it getting reel tough. Fom:
haut taking 54 yeers, Pollux 62 yeers, Al
baren 108 yeers, give or take a week or t
and Regulus and Achernar 140 yeers. H
Ed., you should live so long!

And what about poor amchoor at oth
end. Say he on Alpha Centauri planet, 4 |
yeers away. Four yeers after you send see
you, he answer you with RST349. In 8 ye
you heer this (if you listening) then you se
back his signal report. Twelve yeers af
you start, he gets your report, and sends v
an acknowledgement. Another 4 yeers a
you know he got your report. A total of
yeers!

On that basis, gso’s to Sirius take 32 yee
Procvon 40 yeers, and Altair 72 yeers. Tha
it—that’s all there is to work. Four lou
plantes. Some dee-x. Hah! ] thinking may
we better having some contest for all s.t;;q

on the moon, or all zones on Mars, or sO
thing easy. |
On the other hand, maybe there is Rﬂl‘1

way to making radio waves go faster th
speed of lite. Hon. Albert Einstein not thin
ing so. Howsumever, Hon. Scratchi not |
sure. I putting on my think-cap and seel|
what 1 can figyouring out. Don’t throwi
away your star-chart until you heering fro
me.

Respectively yours,

Hashafisti Scratchi

SUBSCRIBE TODAY
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UIN THE ARMY...

B I Force, the Navy, the ASIronauts,
¢ FAA, most major alrlings¢

‘_—

liCe and lire deparimenis;
I }(3 ,ﬂ_ 3
I“] “ﬂms everywhere who've .‘H

proved their 2-way communicatiogs
th noise-canceling microphones
d handsets from Electro-Voice.

Why do they choose E-V? B
IS the company that pioneereg g | —
e noise-canceling principle. |

ectro-Voice set the highest i
andards of reliability, year af f

- ] _“'

{.
%

- .:i -
e . ::-.-. a0
i

To stop noise right at the sgu
t a dependable Electro-Voiges . e S
bise-canceling microphone foWwork «+ : L
day. It can be the start of | R
quiet revolution! —

% g et

........

E/ecﬁ%m:

A SUBSIDIARY OF GULTOD
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1 '. ¥ 'i" I‘ S T T —— D — e (— N e — . A A —— S W

ELECTRO-VOICE, INC., Dept. 892G
618 Cecil Street, Buchanan, Micnigan 49107

m Send me complete information on Electro-Voice
L1 microphones for amateur radio.

Name = =1

Address_

City TNt 2 e R 4




AMATEUR ELECTRONIC SUPPLY

PECIAL SUMMER
(July 1 thru August Jlrrslﬁcﬂfs

RECONDITIONED HAM EQUIPMENT

* 10 Day Free Trial (L
ose only Shippi
ipping Charges) * 30 Day Guarantee * Full Credit Withi
ithin 6 Months on Hi

H

AMECO

* Order Direct from this
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Large © SWAN Stock =Fast Delivery

GOOD REASONS for buying
your new SWAN from

AES

s B TOP TRADES for your good clean
equipment

M STAY-ON-THE-AIR PLAN - Enables
you to keep your trade-ins until your

new gear arrives — Lose no operating
time!

| WPay as little at $5.00 down - balance
; on convenient Revolving Charge

.+ WPERSONAL SERVICE from fellow
4" hams who understand your problems

BSAME DAY SERVICE on most Orders
and Inquiries from our Centrally
Located Modern Facilities

Top Notch Service Department

RAY SEZ: “Why so much new SWAN in stock?” Simple! SWAN makes GREAT
transceivers and AMATEUR ELECTRONIC SUPPLY is a GOOD place to do business
with. The demand created by the SWAN and AES Combination requires a huge
inventory of Factory-Fresh equipment to insure prompt delivery.

— -'-_._,

HHHHHHH

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.

LOOK ) B To: AMATEUR ELECTRONIC SUPPLY &
at your low Monthly Payment @ 4828 West Fond du Lac Avenue &
AFTER JUST 55uu DOWN . Milwaukee, Wisconsin 53216 :
Monthly ¥ | am interested in the following new equipment: 2
Now'!...You can purchase the new Balance Payment i B
110vac/12vdc Cygnet Transceiver (shown Up1o$300 s10 i -
above) or any new SWAN equipment on our 39001 1 340 11 W | nave the following to trade:  (what's your deal?) B
convenient Revolving Charge Plan. For 370011 400. 13 [} i
example: after a $5.00 down payment, 40001tw 430. 14 I E
43001 w0 480 15
;u,:miﬁn s il e L 46001t 490. 16 [ Ship me the following New Equipment. ¥
' oo 2 '
With our NEW plan, there are no more . -
bulky payment books! Once a month you ::gg::: :f:‘ ;g bl :
receive an ifemized statement ShOWINg 61001t 640 21 . . : -
your exact account balance after the :;gg: t: g;g- i; i Ienc_h:se! ' L will:pay balance (i any) |3
small 1%% monthly service charge has » : L] COD (20% deposit) | Revolving Charge Plan
been added. Add-on Purchases (of $50.00 oo)'@ 730 24 - :
or more) are easy. The minimum Initial 7600110 790 26 ] Name
Revolving Charge Plan order is §100.00 — 79001t 8s0. 28 | E
and, of course, subject to credit approval. amﬁn:,:: g?g. 32 B Address fi
n f
AMATEUR ELECTRONIC SUPPLY &city i
4828 W. Fond du Lac Ave.: Milwaukee, Wis. 53216 B State Zip &
gl g ks W Send Reconditioned Equipment Bulletin i
Pt RIS IS AL I TN T I m————————

See page 110 for New Reader Service
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PUTTING THE CENTRAL
ELECTRONICS 100V AND
THE 200V ON 160 METERS

BY KATASHI NOSE," KH6I]

THE central Electronics CEI100V s.s.b.
transmitter is no longer in production but still
is available at a reasonable price considering
its versatility. You have a choice of a.m.,,
u.s.b, L.s.b., p.m. f.s.k., c.w, from 10 through
80 meters with no tuning except for v.f.o.
knob and bandswitch. In fact there are no
tuning knobs. Unfortunately, the set was too
far ahead of its time and was a casualty in the
“battle of p.e.p.’s”’, which is what sells a set
these days.

With the liberalized ruling for 160 meter
operation (one kilowatt in certain areas),
manufacturers have one more headache to
contend with as the demand for this band
increases. Fortunately, for 100V and 200V
owners, this fine transmitter has provision
for an “X" band (you install whatever band
you want, MARS, CAP, etc.) and no “cutting
into” or reworking is necessary. If anything,
the addition of the extra band enhances the
value of the transmitter since the “X" band
position normally is left blank both dialwise
and coil-socket wise.

*4207 Huanu St., Honolulu, Hawaii 96816.

Fig. 1—Block diagram of the conversion pro-

cess for 160 meter operation of the Central Elec-
tronics 100V and 200V.

16 ®© CQ o Auygust 1969

The Conversion

Conversion merely entails winding some
wire on a final coil form and scramble- wind-
ing three slug-tuned forms which are then
plugged into holes already provided. The
entire job can be done in a few hours if you
have a grid dip meter, but even this is un-
necessary if you don’t mind the cut and try
method. The conversion is actually easier to
perform than to describe.

Circuitry

Refering to fig. 1, the 8 mc signal and 6-7
mc v.f.0. injection produce a first mixer out-
put of 14-13 mc which i1s then converted to
1500-2500 kc¢ output with 15.5 mc crystal
injection. The output is amplified by a driver
before application to the broadband final
amplifier.

The Final Tank Coil

When the original conversion was perfor-
med some 12 years ago Central Electronics
had not vet released conversion data and
therefore the author had to feel his way
around. The low level stages gave no trouble,
as they could be scaled up from studying the
high frequency coils. However, the final
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Fig. 2—Original method of broadcasting the
final amplifier coil in the CE100V and CE200V.
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patented “broad-band” coil was a secret de-
vice and I could not duplicate it and small
wonder as will be seen later.

Referring to fig. 2, the primary coils Lq
and L» resonate at the high frequency end of
the desired passband. Part of secondary L3
and L, is bifiliar wound with the primary.
The bifiliar winding has a distributed capac-
ity between the wires. This capacity appears
as a series resonant circuit with Ly at the low
frequency end of the desired passband. By
controlling the size of the bifiliar winding
and the mutual coupling between L1 and L4
it is possible to show an essentially constant
load to the amplifier plate across the desired
bandpass assuming of coarse that a proper
load is placed across the output.

The coils have a brass shim stock material
between primary and secondary and there 1s
no final tuning tank capacitor. Central Elec-
tronics said of their coil in a correspondence,
“Although the coils appear simple to wind,
the winding is not the problem—it is to make
them work at proper efficiency and to have
the required band-pass characteristic. Even
with all our experience, we could get only a
509 vield.” We hams don’t appreciate the
effort of some manufacturers and their pro-
duction problems.

The Ham-Style Final Tank

Forget about broadbanding the final tank.
If you are interested in covering both seg-
ments of the band there is no alternative but
to use a tuning capacitor for which there is
no room in the coil compartment. But, if you
don’t mind sticking to one segment or wind-
ing two separate final tank coils and plugging
in the proper one. then this is the article for
you.

Materials Needed

Two double slug paper coil forms, a final
tank coil form, a 15 mc fundamental crystal
in a Type HC6 or FA9 holder and # 36, #28,
and # 22 magnet wire is required. In addition,
six mica or ceramic fixed padding capacitors
and 1 watt loading resistors are required. The
exact value is not critical for these padding
capacitors since they will be resonated by
adjusting the slugs as indicated by a grid dip
meter. Study the high frequency coil forms of
the 100V or 200V and get the nearest physi-
cal size available. “Loop-stick™ forms used for
replacement in BC sets are satisfactory with
the addition of another slug through the bot-
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tom end. The 15 mc slug form uses single slug
and any conventional form is satisfactory.

Crystal Oscillator for First Mixer Injector

The crystal oscillator is the easiest to work
with and so should be tackled first. The exact
frequency is immaterial since the dial 1s un-
calibrated anyway and you will have to cali-
brate it. The idea is to heterodyne the 14-13
mc output from the first mixer with a 15 mc
signal to produce 1500-2500 kc output (if a
15,500 kc crystal happens to be chosen).

Unplug the coil set marked *“‘crystal oscil-
lator,” unscrew the two Phillip screws and re-
move the aluminum cover. You will see a hole
where the “X" band coil should go.

Referring to fig. 3(A), wind L, which is 21
turns of #22 enameled wire on a slug tuned
form. Pad with a 50 mmf (or nearest avail-
able) mica capacitor. Before installing the
coil, check the resonant frequency with a grid
dip oscillator by coupling to L2 which is
merely a two turn output link of #28 wire.

Second Mixer Coil

Similarly, expose the second mixer coil set.
This one is a little tricky since the “X” band
and 80 meter coils are hooked up alike but
the higher frequency coils have their leads
reversed as will become obvious when com-
paring the coils as they are installed and the
manual. The coil prongs are numbered and
should correspond to the start and finish as
indicated in the drawing.

Lo s
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Fig. 3(A)—Crystal oscillator coil for 160 meters.
The coil is constructed with the link (L2) on top
and the coil is peaked with the slug at the bottom
of the L; winding. (B) Second mixer coil con-
struction data. Two slugs are required, one at
each end. (C) Driver coil for 160 meter opera-
tion. All capacitor values are in mmf, Letters S
and F indicate start and finish of the windings.
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Fig. 4(A)—Coil form for the final tank is made

from lucite tubing with pins adapted from a stan-

dard a.c. plug. The lucite parts are cemented

together. (B) Schematic of the coil. Capacitor C,,

the padder, is 50 mmf at é kv. Capacitor C, is

0.001 mf 6 kv. The assembly, shown in (C), is
described in the text.

Unless you have facilities to wind “honey-
comb” coils, forget about the fancy winding
job on the factory coils. Merely scramble-
wind the wire by hand, simulating honey-
comb style as much as possible to reduce dis-
tributed capacity. Alternately, take turns off
the inside of a standard pie-wound r.f. choke
and resonate with a grid dip meter. However,
let me assure you that the pregnant looking
coils work just as well as any old time radio
serviceman who has had to handwind i.f. coils
in an emergency, will tell you.

Steal some “gunk™ from the other coils
and melt with a soldering iron to hold things
in place. Use the grid dip meter to get “within
the ball park.”

Driver Plate And Final Grid Coils

The driver plate and final grid coils are
wound in the same manner as the second
mixer coils. Refer to fig. 3(C) for further data.

Final Amplifier Plate Coil

Coil forms are no longer available from
the manufacturer. The prongs are the same as
those from a standard a.c. plug. Construct
the form out of lucite tubing as shown in
fig. 4 duplicating the dimensions of the other
final coils. The prongs can either be made
from copper sheets or from a standard a.c.
plug.

Looking at the bottom of the coil with the
top pin facing left, the spade pin nearest to
you is the “B plus” and the spade pin away

Suffering from TXI? Read Q & A on page 78.
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Fig. 5—Circuit of the plug-in output couplers
showing the R-C decoupling network added for
160 meter operation in the “'X'" band position.
On the 100V two 15 ohm resistors and two 0.01
mf capacitors are used. On the 200V a single
capacitor and resistor is used.

from you is the antenna output pin. Double
check your set however, by checking conti-
nuity from coaxial output to the socket, and
from the B plus lead to the other spade pin.
The anchor pin at the top is the plate lead.

Starting from the top pin as an anchor,
close-space wind about 125 turns of #24
wire, or as much as the coil form will take.
Install a Centralab Type 858 transmitting
ceramic capacitor of about 75 to 100 mmf
capacity. Place this capacitor inside the coil
form since there is no room elsewhere in the
coill compartment. Check the resonant fre-
quency with a grid dip meter before adding
the secondary winding.

The output link should be wound with well
insulated wire, preferably glass or Teflon in-
sulation since it will have to isolate the d.c.
from the output. A Centralab DD60 series
6000 volt 1000 or 1500 mf capacitor should
be anchored to the spade pin and a 15 turn
output link be wound and terminated at the
other spade pin.

Use the oscilloscope output indicator and
tune the various stages for maximum output.
In the 200V (not 100V), the dial scale will
not be illuminated unless a jumper is installed
on r.f. bandswitch section 1F (nearest the
front panel) from the white-black-yellow
lead to the unused lug on the wafer.

Additional bypassing and decoupling of
the B-plus supply was recommended in a
flier from Central Electronics just before it
went out of production. The author has not
had a chance to try this additional bypassing

but it is shown in fig. 5. L
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Looks aren't
everything.

This new Ham Cat may be the best looking
ham mobile antenna you've ever seen, but
that's just the half of it.

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

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

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

It's also strong enough to take a knock
without bending. And the turnover mast is a
hefty 3" solid rod of highly polished, heat-
treated aluminum.

We've also done away withtheold-fashioned
plastic shrink tubing and sealed the light-
weight precision-wound coils Iin an indes-
tructible epoxy-fiberglass sleeve. (Which is a
distinctive white that'll add to the beauty of
your car.) And, all fittings are heavy chrome-
plated brass.

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

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

The Ham Cat mobile ham antenna is at your
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Hy-Gain dealer (he's the best one under the
sun) right now.

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

And that's the real beauty of it.

ELECTRICAL

® Nominal 52 ohm impedance—no special
matching device needed.

® Widest bandwidth, highest power handling
— Vs, —heat drift ratio available.

e Lowest VSWR in any mobile available.

MECHANICAL

® Turn-over mast is hefty %" dia. solid rod of
highly polished heat-treated aluminum.

@ All connections are standard 3&-24 thread.

® Mast folds over, swivels, and turns over.
You can mount it on bumper deck. In addi-
tion, this flexibility makes it easy and

simple to change coils.

® Coil and tip rods are a one-piece assembly.
Coil diameters are constant, only lengths
change.

e Shake-proof sleeve clutch facilitates quick
band changeover and fold over forgaraging.

H

THE

am MOBILE HAM

ANTENNA
FROM HY-GAIN

HY-GAIN ELECTRONICS CORPORATION
P.0. Box 868-2

Lincoln, Nebraska 68501 AC-8

. THE MOST ADVANCED ANTENNAS UNDER THE SUN
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Results of the

1968 CQ World Wide DX (C.W.) Contest

BY FRANK ANZALONE * W1WY

THE c.w. section of this year’s contest (Nov-
ember 1968) was not as we had hoped it would
be. With the 4% increase in the phone re-
turns we thought we would surely break 3000
logs for the whole contest this year.

However this was not the case. The in-
crease made by the phone boys was offset by
almost an equal decline in the c.w. returns. So
we ended up with almost the same figure,
2914 logs, only 3 more than in 1967.

I was almost positive that the c.w. decline
was due to a lack of entries from the US, how-
ever it turned out that the decline was from
overseas, mostely the European area. Our
boys more then held their own with a slight
Increase over last year.

My topic was going to be “frequency cut-
backs cut down c.w. activity.” So with egg in
my face I'm left without an alibi. Could be
the east coast dock strick last winter which

*Chairman, Contest Committee.

Y H___ am
e ™ -
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BERE L

Don Wallace, W6AM and his son Bill, W6TCG
talking over the results of the c.w. weekend.
Just once we would like to see Don and Bill get a
crew together and have W6AM join the ranks of
the multi *'Big Guns.’’ How about it Don?
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TOP SCORES

SINGLE OPERATOR
ALL BAND

KV4FZ ......1,947,456

28] 1,709,955 W3GRF ...1,024,125
YVSANT ....1,437,588  OM3OM ...1,016,644
ZLIAICD) L 1,096,779 WA4YHD ........ 997,548
JAIAEA ....1.043,100 9J2MX ........ 994.224
SINGLE BAND

28 mc 7 mc
RAMFEY ot ¢ 158,510 LZIKPG........ 159,964
CA AT T R 145,340 SMSBP] ....... 131,394
HZIAB .....5.132390° WZ2LXK ... 106,526
WYV . ceises e S Y [V ] e e 101,008
VEITG ......... 122,018 WSWZQ .......... 91,504
W3IME] .......... 102742  WaABH s e 89.094

21 mc 3.5 mc
CROC 2.0 530330 OMIBY ..ona 43.560
PY WY . 479,385 DJ3KR ............42.070
KIFNA/ UOQ2KAY ... 41.706

K30 i 380064 GIVWK ......... 35316

IR b 333.288  WISWX 2seronds 35,309
GINETY ans 240468 W2MEL .......... 29 445
SMIVE ..l 214,024

14 mc 1.8 mc
Y30 Lo SECALE - P L naa 2,235
W4AXE ........ 396,414 OMIIQ .............. 2,185
K4PHY/ IDEOKRA i 2.112

VYVE bl 296,429 OKIAWQ ..........1,984
K2KUR ......... 253450 OKIATP .......ivoee 1.904
SLABEY il 234252 ' ORZEL) iviiicainn 1,824
VK2APK ...... 230,103
MULTI-OPERATOR
SINGLE TRANSMITTER

DLOKF ..... 1.969.830 DI2BW/
EIPIR e 1,729,408 B T 1,526,328

9F3USA ......1,599,754

LAPAD ...... 1,035,188

UAMKFG ....1,321,650
W2PCS ... 1,260,480

MULTI-OPERATOR
MULTI-TRANSMITTER

PJOCC
W3IMSK ...... 4,560,038

...... 8,258,787

W4ETO
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...... 3,435,939
W4BVV ......3,209,518
OH2AM ..4,118,688 W3GM ........ 2,982,650




held up all foreign surface mail might have
lost some logs. Many were received very
late and 1n very poor condition.

We could certainly use more activity out of
the Carribbean/Central America, South
America, Africa and Oceania areas. Even the
W3AA and W6RR awards failed to turn on
these guys.

And how do you account for the big turn-
out of VE6's in the phone contest but not a
single one on c.w.? Guess the boys have for-
gotten the code and gone to “yakking.”

However I still insist that the frequency
cut-backs, that went into effect the day before
the contest, had a marked effect on the par-
ticipation of the US hams. Many of the old
standbys informed me not to expect them in
this year’s c.w. affair; a rather drastic way to
show their disapproval, but understandable.
The lower activity on the lower 25 kc of the
effected bands was quite evident. T would
still like to know how the “powers that be”
arrived at November 22nd as the effective
date when these restrictions went into effect.

So much for that, now down to some actual
details. The Trophy winners, Top scores and
other lists tell their own story. You will note
the Herb Schoenbohm, KV4FZ is the all
band winner. Herb reversed his position in
the phone contest and topped the Ascension
Island competition, this in spite of the lower
QSO point handicap for W/K contacts. So
John Beck, ZD8J last year’s champ had to be
satisfied with the runner-up spot because he
could not match KV4FZ's output on the
lower frequencies.

It was decided not to present the W3AA
award for the Caribbean/C.A. area due to

LUGFA, the 14 mc winner for Argentina. Basilio

should really tear the band wide open with such

an impressive looking rig, but he did not put in a
full week-end.
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a lack of eligible entries. This award, and the
African too, is only available to permanent
residents of these areas. And its a contest
policy that only one award may be won by
the same station.

I'm sure you will recognize PY40D, the
single band winner. Talma was also the sin-
gle band winner back in 1962, and all band
winner in 1964,

And W3GRF needs no introduction,
Lenny won the first USA award in 1964, and
can always be found in the Top Ten.

The European winner Bob Snyder, LA§-

PLAQUE & TROPHY WINNERS

Single Operator, Single Band
World—North Jersey DX Association,
Earl Lucas, W2JT Memorial Trophy. Won
by Talma D’Angelo Drummond, PY40D.

Single Operator, All Band

World—Larry LeKashman, W9IOP Tro-

phy Won by Herb Schoenbohn, KV4FZ.
U.S.A.—Frankford Radio Club Trophy
Won by Leonard Chertok, W3GRF.
Europe — W3MSK operators’ Trophy.
Won by Robert M. Snyder, LAQAD.
Africa—Gordon Marshall, W6RR Plaque
Won by D. J. Andrews, 9J2MX.

Multi-operator, Single Transmitter
World—Dr. Anthony Susen, W3AOH
Trophy. Won by Station DLAKF. (Oprs.
DJ3UL, DJ4FZ, DJI6TN, DJ7SW, DLI1-
FL. DLIGN, DL2ZT)

Mult-operator, Multi Transmitter

World—Hazard Reeves, K2GL Trophy
Won by Station OH2AM. (Oprs. OH2-
BBM, 2BBR, 2BC, 2BCZ, 2BH, 2BQ,
2BS, 2KH, 2QV, 2SB)

Contest Expedition

World—Donald Miller. WOWNV. Dr.
Harold Megibow Memorial. Won by Karl
Kozlik, VK2BKM/LH.

SPECIAL CQ PLAQUE

World Champions
Multi-operator, Multi Transmitter
Station PJNCC. (Oprs. KIANV, K3NPV,
WIBDG, WIBIH, WIEOB, WIFJJ, WI-
TX, W2ADE, W3ML, W4GF, W4KFC,

W4ZM. W6RR)

Club Award
Potomac Valley Radio Club
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AD will be remembered for his operation as
WOGTA/8F4 two years ago. This makes it
a double for LAQAD this year, Bob having
also won the phone section.

Returns from Africa hardly justified the
award donated by Gordon Marshall, W6RR,
but 9J2MX’s score did make the Top Ten,
so Mr. Andrews has got himself a Plaque. We
hope this will stimulate some African
activity.

Over in the multi divisions the DL boys
made a clean sweep in the single transmitter
section, having also won the phone contest.

The “Big Guns” sure put on a show. The
PJOCC expedition by members of the Poto-
mac Valley and Connecticut Wireless clubs,
maintained their championship. The W3MSK
crew will have to wait another year before
they are eligible for the Trophy, so the Cup
goes to the boys of the OH-DX-Ring. This is
the first time that OH2AM has won the C.W.
Trophy, although they do dominate the phone
contest.

The Committee and its donor Don Miller

The DJ2BW contest operation from Luxembourg.
The crew at the entrance to the shack (?) L. to R.
—DLIKS, DL8ML, DJ2BW & DJ7UK. The operat-
ing position, set-up in the wash room with DJ2BW
and DJ6RX at the controls of the water cooled

rig.
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are awarding the Contest Expedition Trophy
to Karl Kozlik for his exceptional operation
as VK2BKM/LH, making rare Lord Howe
available to over 1000 contacts.

The CQ Club Award goes to the Potomac
Valley gang again. The Frankford boys made
a valiant effort and actually beat the PVRC
in single operator scores total, but the big
PVRC multi scores killed them.

The Northern Cal. Club finally topped the
Southern Cal. group by a narrow margin.
Mostly due to a concentrated effort in the
multi-operator division.

Among the foreign clubs its still the Rhein-
Ruhr DX group at the top of the list, al-
though the expected increase over last year
did not materialize. Many of the clubs that
have been in contention in the past few years,
have fallen by the wayside.

The list of club scores is somewhat cur-
tailed because only clubs with three or more
entries are being listed. So if you want to see
vour club listed you had better get after your
members to send in their logs.

The highest score on a single band was
again produced on 20 but 2nd and 3rd high-
est were made on 15 with CR6GO breaking
the record on that band and PY2SO making
her usual excellent showing. Sonia said that
Jose's (the OM) sandwiches are improving
so we can expect her back in the next one.

That’s a new USA record on 20 for W4-
AXE, nice going Jim. It was WA4PXP at the
key, and with 6 elements at 127 feet, he had
a lot going for him.

No new world records were set on the
lower frequency bands but W1SWX did set a
new USA record on 80.

The Czechs again dominated the Top Band
although they did not take top honors. If you
look over the band by band breakdown you
will note that the multi stations ran up nice
totals on 160, especially OH2AM and PJ)HCC,
the later giving a new country to many a top

bander. :

Once again we were given a valuable assist
by some of the European organizations, The
Central Radio Club of Chechoslovakia sent
all their logs in neat packages, sorted by bands |
and categories, with scoring corrections made
by Karel Krbec, OK1ANK and Milos Pro-
stecky, OKIMP. The Rhein-Ruhr entries
were handled by Gerhard Schnautz, DJ1QP
and the DM entries were similarly treated by
Klaus Voight, DM2ATL. And T. Jokiel SP-
S5GH took care of the PZK logs.

[Continued on page 98]
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mber groups after call| W3Cl ‘* 219,480 320 84 152
ers denote the following: | W3GRS ‘* 181,472 293 69 143
nd (A-all); Final Score:| K3BNS ‘*172,115415 46 99
mber of QSOs; Zones and | WA3EPB '* 136,374 253 69 122
untries. Certificate win-  W3WJD '* 119,727 261 51 108
rs are listed in bold face. W3EVW ** 75,831 172 59 98
W3JET ‘* §2.540 126 58 90
W3KA ‘* 48,342 166 30 64
W3EQA ** 39,270 130 39 66
EBu 'b W3GHD ** 35.020 128 43 60
WA3KODS *° 32.120 ltl}% ;E ;#
W3CGS * 33.1101 8
INGLE OPERATOR | wiggN * 30.31; 182 33 Es
W3LMZ ** 26.312 102 3 K
NORTH AMERICA |W3CBF ** 20,999 86 24 59
United States ' W3HVM ‘" 17.136 85 29 43
I IFHU A 469,068 618 B85 179 W3PN ** 11,072 58 22 42
EZD “-201.720 336 72 133! W3Gau ° 3.027 45 22 27
WY ‘* 142 800 253 68 132 W3AXw ‘' 2.318 30 19 19
r.HS ‘“ £3.180 164 49 86 W3QOR ** 2,145 20 19 20
AX ‘““ 53 361 149 44 77 W3MF) 28 102,742 375 27 67
1IWD ' 25.795 117 23 54 K3HPG ** 54,782 218 26 60
DXB ‘' 23.821 98 34 49 W30Q0L ** 53.320 213 26 60
AHE * 2574 33 9 17 WAZHMM ** 6.993 59 12 25
D 23 158.510 520 28 B2 WA3FY) ' 6.380 56 17 27
' 113934 384 28 74 WA3GUL 14 87.042 330 30 59
CNU ‘* 6636 55 18 24 W3IPZW ** 78.600 280 3?2 6%
DO 21 171,796 505 32 84 W3EAN *“* 13,668 92 17 34
PL) 14 1.400 21 9 16 W3MQ e, 7838 54 17 321
Al 7 81.116300 25 69 W3IYCl ' 4,343 40 18 25
EF ** 15.416 134 11 30 W3FU 7 89,094 325 29 o4
MH 264 3 5 7 W3NB LTI 19 & 53
. 3.5 35.309188 18 49 W3FHR 3.5 283 10 & S
38 1.8 1,044 24 6 12
WAYHD A 997,548 890 116 272
GE A 715,356 872 B84 195 K4l A 531.434 585 103 216
DJD A 570,300 661 92 208 KATHA  ** 490 468 522 96 218
DXL ‘474 324 589 93 189 WAKXV ‘* 330 880 571 76 144/
YL ‘* 345 772 506 68 165 KA4EZ ‘= 295.708 440 80 156
PBLY ‘‘ 2726 464 342 B1 143 WASYL '* 273.585 321 99 206
DK “* 224 504 296 87 179 WAZISH ** 22B 980 365 67 147
TI “* 208.008 339 78 138 W4ADM ‘* 197.1R4 332 68 140
BHM ‘* 203.196 308 81 155 WATMR ‘‘ 185840 334 70 132
L ‘* 190 490 314 73 142 WAMYA ‘' 143027 3?3 49 10°
** 173.667 280 69 150 WH6HON 4" 128,520 320 76 ]}"B|
v ‘* 160.224 288 62 132 KACFB ** 79.350 181 51- 99
UG ' 129.390 240 67 123 WOYVA/4 '* 66 750 194 48 77|
XX “* 107.200 226 53 107 WAOMW '* H50.240 185 42?2 78
PR ‘* B87.040 201 58 102 WARNL ** 59535164 38 &7
““* B4.084 190 54 102 KS5FSE/4 '* 45577 140 42 77
DW “* 79.440 223 37 83 WaAwWBC '* 39.780 127 50 67
ADU ‘* 59 125 166 48 77 WAWSF 31.584 114 34 &2
PRNL ' 54.696 158 43 86 KA4TSI 26 418 B7 48 71
NB ‘" 50.568 135 48 81 WAGHV ‘' 20.661 81 37 60
VW ‘' 50218 145 42 77 WAKMS ‘' 13577 58 35 46
FY ‘' 50.112150 38 78'K4RDU '* 8.892 54 20 37|
IS ' 37.318 134 31 63 WB4AIRD ' B.832 57 31 38
KR 30.330 118 29 61 WAEZ N 5814 41 20 31
1) ** 17.578 68 37 57 WB4AKG) '* 4.416 34 1B 2R
B ‘““ 16044 69 37 47 WAFC) & 4 370 32 20 26.
EA ‘' 14.910 73 26 45 WNAIHK and 25 6 2|
HL 8288 56 23 33 WA0V) 28 98 406 339 28 71
PM 5470 74 28 49 WBA4EP) '* 5B 638 234 26 6l
R *“ 4.399 43 23 30 WAHOS '* 34 034 156 23 54
BCK 2,944 33 11 21 WADRK ‘' 20.496 128 19 37
KH 2.809 45 17 30 W4RI 21 113 145 400 2?27 68
3 ' 2.546 29 14 24 WAAXE 14 396414836 39123
/W2 ** 544 11 7 8 WAHM ‘“133 637 400 37 R4
DJD 28 B86.292 316 27 67 WASNU *104.333 367 29 72
9D “* 55642225 25 61, W4ZCY ' 101.898 3?1 33 78
JH ** 40.117 183 23 54 WAFRO *'* 59 186 700 30 7
IK) ** 19082115 18 40 WABYB 7 75,576 286 26 68
EP ** 17.050 109 16 39 x4'X 35 = |, It W b -
21 130 410 423 29 76 WAASGF 1.8 144 12 6 &6
D ‘“ 91.674 376 28 76
R 14 253,450 646 37 100 W5GO A 474 671 578 97 194
0 ‘“* 99 678 314 32 79 KSBOC ‘* 377.70n 502 95 1689
P ‘* 58.743 188 33 74 WS5BUK ' 130.536 243 71 125
W “ 13629 80 19 40 WSWMU ** £7.938 186 49 RS
up ** 12.815 85 20 35| K5DGI 21.170 92 28 52
PB ' 5.382 51 14 25 WS5EU 18.736 66 30 66
K 7 106,526 374 25 73 WS5MSG 408 9 9 B
T ‘“ 15.240 90 16 44 WASUIZ 28 12.288 94 20 2B
EL 3.5 29445172 18 47 W50NO ** 140 & G708
T *‘* B8.880 82 15 25, WSEOT 21 115.94%8435 29 72
S 1.8 646 19 6 11 WASNUK *‘* 51.570 205 29 6l
' WINOT/S ** 31.38% 145 26 50
A1.024 125953111 264 WSKC 14 95584 289 33 83
A 988 552 938 105 259 WSOBS “* 91 410794 34 76
FW *“* 727.608 720 109 257 |WS5LLB ** 90.160 7?91 34 78
PG “*708.180 883 89 201 | WS5WZQ 7 91,504 284 31 81
N ‘* 568 176 730 86 1R]
D/3 ' 529.064 556 104 224 | K6NA A 613 632 782 100 172

** 406,380 539 85 175! K4ABVD/6 A 609,939 702 109 154

TOP U.S.A. SCORES
Single Operator

W3GRF 1,024,125

oreee 158,510

....171,796

396,414

106,526

Multi Operator

Single Trans. ........ KIDIR 1,729,408

Multi Trans. 4,560,038
WBEBHGU/6  WBENWK ** 22,630 125 21 41
** 501,722 597 110 189 | W6H) ‘* 12,886 78 23 33
WECYX ** 474,580 556 118 IE? WABJAN * 911 20 8 9
- W6QY ** 357,455 509 96 149 WAGBVY ‘** 559 16 7 6
W6EJ)  ** 333,676 491 92 146 W6CS 14 44,361 169 35 58
KE6KA ‘287,401 461 95 136 | wWeCyv ‘' 27,156 101 31 62
WAGEPQ ‘' 252,348 427 72 132 K6JB ‘* 24,850 120 27 43
WETZD ** 251,328 379 95 142 KGEWV 7 26,076 178 23 30
WAGTOK ** 248.144 424 81 127 K6AD ‘21,147 140 24 33
WENKR ‘' 203,904 300 101 135 WeDQ 3.5 4,624 54 15 19
K6DR 201,388 353 89 110 WeITY 1.8 W .7 B3
WEBIP ** 192,378 384 79 125 WBGENRK ** 422 12 4 3

WGERS ‘' 184,008 278 95 151
W6AM  “° 177,508 310 73 121 | W7IR A 665,022 639 117 249
WeCY ‘156 946 283 75 119/W/MB ‘' 261,408 410 92 132
KEMG ' 126,192 295 65 97 W7AYY ‘' 252,333 436 85 122
WEJKJ ' 106,197 222 81 98 W/CNM ‘' 88426 181 74 105
WENEX lﬂZ 630 212 68 97 WAJBOA ** 35,769 221 47 B84
WEE) 88.517 212 59 B4 |KJCHT ** 22,638 122 27 39
WEJKR “* 68,425 164 67 94 W7IV -~ 2% . 7 ¥ "
K6EV ‘““ 67.968 169 59 B5|W7DI 28 49,280 217 27 53
WB6UDC *' 50.082 173 45 57 |WJCRT ‘' 29,648 165 24 44
WEVK “* 36,816 121 54 64 WJVY 14 165,188 462 37 85
W6CLM ** 34.560 122 50 5% W/RQN ‘' 100,225 363 31 64
WEHOC ** 32,549 95 54 67 WDV  ‘* 79,674 275 34 64
K6AUC ** 20.536 107 29 39 WA7IUQ ** 17,380 121 22 33
K6TZX ** 16,920 79 45 45 WU 7 2,424 41 12 12
WEBIL ‘* 15.225 67 41 46|

W6GBY 10.332 60 30 33 KI1ZND/8 A 517,292 581 100 216
W6E0L 7.252 66 12 25|K8SHZU A 500.956 619 93 185
We6BVB ‘* 3,984 32 25 23 |WBYGR ‘' 60,996 139 56 100
WGEJA ** 1,850 27 12 13|WABZGC ‘* 41,148116 58 69
'WAGIQM ** 1,612 18 15 16/ WBKZO ** 39,982 135 33 69
W6ISQ 28 34.254 181 25 41 WBDQL ** 23,256 102 30 46
W6DCC “* 18,753 118 24 33 WABGGN ‘* 18,172 70 31 37
KeYFV *' we 14 7 E"HHB‘H‘I" ‘““ 14,200 70 28 43
WAGIVN 21 150.176 491 32 72 W8SS " 12,5989 O B W
W6AFI ** 92,610355 28 62 wsBQV “* 8,881 52 21 38
K6YRD ** 83.640 348 27 58| WﬂBDOY ‘“ 7,257 46 25 34
K6ERT ‘' 81,792 281 28 68 KBOYG ‘* 6,664 49 17 32
WETCQ ** 71,544 246 26 1,457 18 15 16

62 | W8BBQv/8 **

SP5AUY, the young 21 mc winner for Poland. Jack

finds our contest

“'very interesting’’ and being a

young fellow, has many more to look forward too.

August, 1969
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JA3IG ' 16,281 196
JATUQ ' 15,744 139
JATEYB ' 6,984 73
JAJAEZ ** 6,963 76
JHICXE ** 3,240 16
JHIEYB 21 188,034 585
JHIGMP 21 127,503 483
JAIKRV ‘' 112,252 519
JAIKVT  ** 102,870 441
JASLLA “* 89,295 480
JAILXE 62.550 294
JAISKE 61,578 331
JAgCUV 59,521 272
JAIDDZ ** 50.864 267
JASBUX ‘* 43,120 273
JA2TH  ** 40,545 259
JABAYN ‘* 34,301 293
JAIPTO ** 31,212 213
JAGFFV 27.094 164
JASBFM 25.025 161
| JAISSE ‘* 25,023 160
JA2KOW ** 15,810 115
JAIBZM ** 11,700 92
JAIVHY ‘' 8,800 97
JAGDWY ‘* 7,869 68
JAISBH ‘¢ 7,105 78
JA3QWA ‘¢ 2,398 43
JAIGDN “* 1,188 18
JABDVA 840 19
JAFED 567 13
JAIXRH ** 135 9
JASBIJC 14 110,968 394
JAGPN ‘' 63,063 246
JAINLX 59,049 289
JAZCPD 39,294 207
JA30FL 21,899 159
JABGR 15.428 118
JAIFGB 11,280 102
JA2EMP 10,488 114
JA2AYC ‘' 3,520 46
JAJAQR/5 ** 3,185 42
JA3IG ' 1,120 1}
JAGIZP 1.104 20
JAGYE 840 18
JAGGZ 275 15
JAIEUV 7 73475 312
JABIL ' 24,908 181
JAIPPW 12.341 118
JAIUAK ‘' 10,437 98
JAZAAQ ‘* 10,101 106
JAIMUD “* 2,120 44
JAGAJH ** 1,764 45
JA2IPE ‘¢ 1,215 29
JATFAS ‘' 1,064 37
JA3IVW 3.5 1,083 20
JA3BCT “ 240 13
JAIRQA 1.8 12 2
Laos

XWBCS A 563 445 786

XWBCR

‘“* 106,908 395

Pakistan. West
AP5HQ A 190,128 583

Ryukyu Islands

KR6NR A 203.112 525

KR6KQ 14

7,257 177

Saudi Arabia
HZ1AB 28 132,390 578

U.S.S.R.

Asiatic

UASWS A 474 012 744
UASIMR A 337,246 605

Eg?g:'l] = l%gg l? li IE ﬁgﬂ;f i %4233 71 g? 4371‘(?4!” 14 54,352 254 30 56
g ¥ 1, 56 28 4§
:ﬂﬁazﬁ }g;;gg gg; gg %#ﬁ oML * 1.3';'? 13 9 9 AFRICA
WASTF) * 68,604 263 28 63 KOPMZ -~ 7222 51 19 27 g
W8JAQ ‘* 11,100 78 18 32/ WPQQQ ‘* 4.756 44 18 23 CR6GO 21 530,550 1409 37 94
WBDSO 21 9,480 79 11 29 WOECV/# * 1404 19 9 18 CRGAI Ai:;‘:i’{j:id 31 76
WABCIA 14 66,606 224 33 69 KOTPF - 20,150 116 24 41 Z08) A 1,709,985 1742 108 225
Wibkcn ~ *37 72 23 % " sen s 19 1 SV A BT 16
Wassey . 2030 2 2 ATl o apMaska . |oGIMM 14 86,870 307 22 4|
KBHKM 7 47,579219 23 56| KL7MF  107.300 674 30 44 Malawi
W8BDO 3,630 4z 11 23 sy C : d ; : vQsCC A?&uggj?u§ﬂ3 73119
v anada d
‘:13:;‘; 3.5 1,386 36 8 10|yplaw A 341,499 655 61 140 yQs8C) 14 19,159 150 18 31
- Mozambique
/8 1.8 1,008 27 7 1 35% 2; 1%5.3{5 5;5 gg g}' CR7HC 21 Rhs.zauq 57 14 18
. | odesia
ii 3 | ¥ ¥
T lggg 300 579 91 509/ VEIAMX 21 10,800 86 14 34 ZEBIN A 402,151 911 56 93
KOGy 213'390 75 98 95| VEIAII 14 25,024 240 15 31/ ZE3)0 ‘¢ 29,181 141 27 44
BOROM ' Sanreiame gyl ST M RIS e 2R
i + | ] 45 23‘ Eﬂ
VOARY 253016 400 81 143 veowy pdss.o3s suo 9320z Ferky ¢ 308 115 36
WOGFF “1?9'6?0 274 79 147 VE2AYU ** 334048669 70 132 ZEs) 7 23500167 20 30
WOEZ = “* 76327 204 40 87 VE2YU ** 51,729 154 49 B0 ZSS5XA A 664,200 1140 71 129
oWl ¢ 193¢ &7 28 go| VEEBN ' T'200 14 'S ' 3|2SIACO * 20,351 150 22 25
WOMUR “*524 61 27 40 ZS2HI 14 227,656 745 32 72
KOVOK “ 11210 65 21 33.?53600 A 251,865 497 69 124 7510 28 8010 2 1
wgsgx «w Tu'ocs ad Se o3| VESEDC * 171,310 409 71 114 Buatined
WAIWXL ** 4.630 44 13 23 VE3CWE *‘* 51.534 147 56 ?El ZD5X A 125.097 250 63 84
i mos AR SR NECI 5200 45 12 2 ZD5M 14 17,030 98 23 42
W9ZTD 28 87I792 316 25 69 VE3BS 28 47,360 245 21 .53 Zambia
WOLKI ¢ 81'438 289 59 gg VEIBMB 21 69,842 260 26 68 9J2MX A 994,224 1285 89 175
WovBY ‘* 50,676 206 25 57|
EEFZP ‘" ;0.233 180 26 52 VESGG 14 73,312 368 26 53 2S:A
Juy - 3.616 112 23 49 eyion
KSUON * 14478 91 21 36| yeaey 818300 o0 118207 4S7TDA A 154 475319 72 113
WIBG  ** 6,903 42 22 37|70 60800 339 41 39 3S7AB 14 13,268 80 26 36
WOYYG * 49 4 4 3/yE71G/7 28 80.730 501 26 43 Hong Kone
KOYHB 21123.066 415 29 77|ye7ig 21134504 693 30 56| VSOAR 28 4775336 14 39
& s 104 28B3 27 1 T ' ' ndia
WOAEM ** 231465 124 21 44| VEroe 14 2'0o0 ce 13 14/ VUZRM A 75012229 55 86
WASSUJ ‘* 23,170 116 24 46|yE78Ds 3.5 14.472 184 17 19 YUZURZ 14 14,579 104 25 36
WO0HH 14 72,821 246 32 71 - 42 Israel
WOWYB ** 23359116 25 46 Mexico 4Z4AG 28 4,374 91 4 12
. ‘ (Operator WEGEN) JAl
W9BZU 2,555 27 15 20 ' 280 9 g| JALAER
WOHUZ 7 35.646 165 25 53 IEF"US 289 263 1309 48 5 A 1,043.100 1262 105 180
anama '} ** 226,122 463 63 10
WOPNE 1.8 165 M4 5 6 .piac 21 19160 218 14 26|JAIXUY * 115570 317 €1 €9
WOHP A 605.379 593 101 200 HP1BR 14 20.100‘115 22 45! JA2LA "* 106,634 302 53 78
WAOFMS ‘* 473.748 575 103 188 Puerto Rico JA7CQB 106,248 277 67 85
WOLON *‘‘ 254.980 383 80 129 K5FKT/KP4 JAISR '* 98.56%8 264 67 8]
WABKDI ‘* 154.732 272 74 128 A 145,431 556 41 76 JA2JAA '* 93,280 308 43 63
WODAK “* 69,361 173 53 86 Virgin Islands JAIPTI  ** 73.851 427 50 53
KOCNC ‘' 28,782 125 33 49 KVAFZ A 1,947,456 2517 107 229 JAZITH 69.819 244 49 62
JATFC ‘“* 56,286 286 48 58
JAILGG 01,976 208 43 46
JAIKYV 40,950 151 45 60
JASDEO ‘* 38,454 148 48 54
JAIJKG ‘' 38,193 163 40 47
JAIAYO '* 37,740 149 46 56
JAPDIE ** 22,933 123 34 37
JA20) “* 183%9 93 34 37
JA2EDC ** 17.850 90 34 41
JAISMA ** 17.556 100 33 33
JA7GAX ‘' 17.394 163 19 20
JAIBNW ** 17,028 96 34 3?2
JABSW ** 16.650 97 33 32|
JATIW ** 16,120 118 26 26
JABADZ 15808 75 33 43|
JASIU 13.744 134 35 44
JA2DXZ 10.624 67 31 33
JATBVA 9.412 73 26 26
JAIUH ** 8,640 82 22 23
JAZNQG ' 4.600 45 24 26
JAl1IZ £ 3.724 37 18 20
JA9NB 2.448 29 17 17
e
: 4 3 14
. . JAIPIG 315 11 8 7
Karl Kozlik, operating VK2BKM/LH where he made JAGTO. 28 57.013 298 26 A4
over 1000 contacts from rare Lord Howe and iim{;gp ““ 50902 289 26 36
: _ b ‘““ 43,620 257 24 36
made many [I)‘J'(er.r;‘hué:py wlrhunz?f_nne An(:lWhlc AS0R. 31085 oEs 1823
earned him the Contest Expedition award. JABBYP ‘* 21708 208 18 18
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UASMK 62,322 248
UASGC 35.140 102
UASHM ** 27.219 163
UASPP *'' 22,572 85
UveDB ** 14,063 102
UASN) ** 12,838 108
UASCT ** 12,617 116
UASDC 12.243 77
UASMQ 6.864 72
UWSWB 28 71,198 266
UASTT ** 21,689 182
UASYLG ‘' 11,424 112
UASUG 21 59.540 441
UASWJ) ‘* 31,781 189
UASAB ** 5,474 4]
UAS00 14 68.830 323
UASUY ** 45.771 263
UASAN ** B,697 83
UASND ‘* 8,505 86
UA9XN '* 8,277 104
UA90S ‘' 5,940 72
UASMY “* 1,056 28

9
19
18
17

9
36
31
27
29
24
29
24
28
26
24
21
20
21
24
26
22
21
20
19
20
17
11
13
10
10

3
33
33
32
29
26
25
21
18
16
16

9
11
10

6
32
22
19
22
17
11

21
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Single Operator —All Band

QS0's l Zones Countries
gtion !
1.8 3.5 7 14 21 28 8 38 T 18 .21 289 18 X5 T-"34 21 2B
T t
4F27 55 242 464 T79 515 462 Y. 8 20 3% 2% 14 7 34 42 80 45 41
8J 60 168 624 516 374 8 19 3329 16 8 37 70 69 41
S5ANT | 54 330 682 483 285 1 % '3% 80 =22 42 1 5 27 60 51 34
1AJU 24 60 332 467 412 8 12 34 - 30 2% 6 12 68 56 40 |
1AEA 36 165 457 409 195 12 22 30 20 21 12 40 60 40 28
gAD 64 94 438 222 439 10 34 25 2828 34 37 53 47 43
3GRF 4 46 175 222 276 230 .1 39 " MY 9 3 19 49 69 69 55
30M 9 254 362 500 225 105 2 = 19, 2828 4 35 53 73 57 35
4YHD €' 4T It B3 291 252 5 9. 19 305 29 M v 22 50 70 64 60
2MX 49 459 430 347 TR - A g 16 62 50 47 l
Multi-Operator —Single Transmitter
FKF 327 573 513 629 287 9 29 28 30 32 35 71 67 64 65
DIR 96 265 334 323 245 17 26 35 30 28 35 69 88 75 69
3USA 27 128 514 435 495 8 10, 30 29 .37 13 30 64 67 60
2BW/LX 323 392 336 454 332 10 19 29 26 28 40 57 76 52 50
PKFG 53 199 599 598 245 9 257 8% N . 10 38 65 49 25
2PCJ 92 216 291 272 213 . 22 3. 28 28 33 60 76 62 59
Multi-Operator — Multi-Transmitter
= B o 1
57 371 1181 2129 1341 967 8 1528 *37. 20 'B7 5 33 66 89 68 63
20 162 484 761 759 510 6 24 32 39 34 31 10 50 78 110 96 79
126 290 571 955 902 433 2 16 28 40 35 34 11 52 70 102 94 82
7 149 446 742 514 516 8 20 24 37 30 29 4 44 63 102 75 74
12 140 420 579 659 430 6 19 28 35 33 24 7 44 61 93 83 61
12 135 381 700 523 326 S 18 22 3r"S%1 27 8 43 61 97 75 68
Top scores band-by-band breakdown
s 198 7 5 6]UL7GQ 26,828 180 28 48| LZICW 28 46,057 288 24 55| OM2BMF ** 29,055 160 26 39
7 28,644 244 13 31 ULJCA 6,240 57 15 25 LZ2KFD 14 1,127 41 S5 18| 0OK2BIP ** 14,700 113 21 28
** 26,325207 10 25 UL7AST 28 26,496 228 12 34| LZIKPG 7 159,964 792 34 82 OMIMP ** 11,600 92 20 30
« 7227103 11 22|uUL7)G ** 17,204 153 13 31| LZIKSF ** 101.008 675 31 76 OKIAHZ ** 9.495 73 20 25
UL7GR 21 44,446 240 22 49 1ZIDZ ** 60,384 694 17 51| OMIAPY ** 4608 50 14 18
A 305,946 573 64 143 UL7HV 14 18,048 150 17 30 LZ1KSA 43,260 379 18 52/ 0MI100 *“* 3640 64 9 11
‘“* 196,911 530 50 103 UL7YR *‘* 12,455117 18 29 Czechoslovakia Oﬂlm?.l 78,565 324 31 64
* 31,944 321 35 31/UL7YP ** 8,316 79 17 27 OM3OM OMIAGQ ** 48.546 339 20 34
“ 1B.277 284 26 23|UL7AU 7 42,834291 18 41 A 1,016,664 1455 103 257  OMIABP ‘‘ 45,496 203 28 60
“ 10.332112 16 26 UL7J1 ** 1,652 48 5 10, OMIPD A 754 110907 119 223| OKIALG ‘“ 33,948 192 23 46
“ 3422 36 17 22 Kirghiz OM2QX ‘' 375,524 760 86 183 | OK3KGI ‘* 29,304 190 23 49
' 112 9 4 4|/UMSBIE 14 53.130 315 23 47| OMIARN ‘‘ 319,088 847 56 140| OMIMX ** 25,244 170 21 43
21 97989462 28 61|/ UMBAO ** 9,920 123 14 26/ OM2BLG ‘* 192,324 604 55 131| OK1AIl ** 25,200 165 24 46
14 37,972339 19 25 Tadijik |HMECGF ‘“ 141,282 596 39 102| OK3CDL ** 18.125155 19 46
““ 247225231 21 30 UJBAB A 46,812 175 32 62 OM2BHV ** 134,850 580 56 130 OM2BNA ‘* 17,490 172 20 35
““ 21,352210 12 22 UJBAH ‘* 17,472 119 32 46 OM2BFT ‘' 107,859 377 44 113 OM2BBI ‘* 12,878 122 17 30
“ 20.142 145 25 29 Turkoman | OM3CES ** 80,983 350 28 133|umcu ‘“* 10,058 114 18 29
| ** 17,574 189 24 34 UHSAE A 341,352 605 55143 OM2BWI ‘‘ 65750 377 31 94/ OKIPT ** 7,436 65 20 24
D ** 15.867 164 20 23| UHSDH 76.092 312 34 68 OM2LN ‘' 64,960 302 40 105 OM2BPF ‘* 4,332 70 13 15
Q * 15732224 17 29 UH8BO ** 40,920 175 28 60 OMIADM ** 61,457 150 64 87 OKIFAK *“* 3,136 39 13 15
A * 11.132112 14 30 UHSDT 14 10,384 84 14 30 OK3CAU ‘* 51,867 353 31 82| 0K1AQO ** 1,026 36 8 11
S ‘* 12,960 161 21 27 Uzbek OM2BNZ ‘* 46,980 181 51 111 OM2BJR ** 128 14. 9 '3
W ' 10980120 19 26/ uI8FB A 15,030 131 15 30 OKIAOV ‘* 34,760 238 30 80 OKIALW 14 109,410 502 32 73
D * 10,413119 14 25 yisal 28 14,525166 12 23| OMIRX ‘' 33,372 185 31 72| OM2BEW *“* 39,816 260 24 55
g ‘ 7,047 137 14 15 OM1KZ *‘* 27.348 188 30 56! OK2BFS *‘* 21,274 218 19 43
D * 6552102 16 20 EUROPE OM2BFX ‘* 26,200 213 26 74| 0MIEG ‘* 20,709 255 15 44
L= 34836 25 11 1) Aatandt Fidar st OKIAIA ** 23,520209 25 71 OMINW *““ 11,300 167 13 37
s 975 43 6 9 susacn;naﬁg" ’ OM2BPE ‘* 20,664 322 16 56! OM3BT “* 11,124 133 14 40
3.5 3525 86 13 12 21 89 356 484 26 63 OKIKYS ' 20,202 141 19 55 OK2WDC ‘* 11,020 174 12 36
Armenia SMSDHK /OHO OMIXN ‘* 15.900 167 17 43 OK3)V ** 10,595 75 19 46
14 33.936219 15 41 7 66.649 532 23 60 OK2SFS ‘* 15,162 118 25 32| OM3KOW * 9954203 9 33
*“ 5285 60 11 24 SM5MX/OHO OK2KFP ‘* 13,230 167 11 52 OMIEP ** 6,776 77 11 33
7 59,760 440 12 36 35 27456 353 15 49| OMIAZQ * 12.615128 19 68| OKIFAF ** 6,027 117 10 31
Azerbai‘an G ghlzl!;ﬁE ¢ lg,;ggiu %: 54 ga:ellml ‘“ 5719102 11 32
A 218,280 462 73 131 KIFAE ** 10, 07 40 “ 5,250 90 10 32
o 1 S 17 8 B g DBE 6308 70 5 2% OMAW 7 aldes 17
14 34,099 209 17 44 elgium 0OK2BLC ‘' 908 70 16 > 5
Georeia ON4XG A 350,700 738 66 144 omici) ** 1,593 29 13 14 OM3DT ** 27,540 311 16 44
A 378.056 820 47 125 ONSWL 7 1,950 65 7 19 0K2BBQ °* 812 26 9 20|OM3ALE ‘* 27.335315 12 43
28 55,705 308 17 48 Bulgaria OM2BEY ** 63 9 3 4/0OMIAHG ** 17.710 235 12 43
Kazakh LZ22Z A 279,246 772 56 147 OM3DG 28 81,729 392 29 52 OKIMSS ** 6,916 167 7 31
A 177.840 463 60 120 LZ1AG *'* 139.700 383 67 153| OKIGT *‘ 69,660 297 28 62|O0KIMAD ** 4,768 151 5 27
** 170,940 502 45 95 LZ2EA * 86,520 322 48 120 OM2DB *‘* 40,788 224 26 40 OMIMS) ** 315 22 11
“« 72.891 355 31 60|LZ2GS * 888 29 8 16 OMITA “* 32,000179 25 39,0MI1BY 3.5 43,560 464 17 49
ISee page 110 for New Reader Service August, 1969 o CQ e 25




OK3CED ** 17,472 286 10 38|G3VMK 3.5 35,316 427 12 42/ DJAHR ** 60,720 272 35 85 Ireland
OK2H! ‘* 9881328 7 34/G3IAR ‘" 18,894302 10 37|DJ7PB ‘' 56,544 296 24 52| EI5F A 24,057 139 29
OK2YL ** 7,385201 6 29/G3PFZ *'* 8,262234 9 25|DLIES ** 52,334 191 46 91 Ital
OKIATR ** 5,705152 7 28 Faroe Islands DJILD ** 47736210 38 79/ I1ASE A 206,761 526 74
OKIMGM ** 3267 96 5 28/ov4ov 14 3,770 8 8 21 DJ6SI ** 38,430217 30 75/ I1IPER ** 46,350 216 44
OM3BG ‘* 1,564 68 5 18 Finland DLO9EM ** 37,291 174 36 53/ 11AUM 21 4,284 80 11
OKIMAA ** 1.320 56 3 21/ov40v 14 3,770 85 8 21|/ DL6BP ** 34,992 153 41 67/ I1IFGP 14 69,065 396 zs|
OK1BY ** 969 51 4 15/0H2XF A 114,791 276 64 127 |DL9YC ‘* 31,977 160 28 71/ 11PPI  ** 40,014 270 21
OK1XC/P ** 221 21 3 10/ OH3Yl ‘110,032 337 56 152! DL6QH ** 29,997 164 32 57| 11ALU 7 24,550 319 11
OM1IQ 1.8 2,185109 4 5/ OH5UQ * 61,560 224 43 71|DJ2EL ** 22,019109 35 62|11CZQ ‘* 20,433286 11 |
OKIAWQ 1.8 1,984122 3 13/ 0H4RU ** 49500229 43 89|DJIQL “* 6,816 88 15 33|I11BER ** 11,440 121 12
OKIATP ** 1904132 3 13|/0H2RI ** 47,725301 32 83|DJIVP ‘* 5,368 45 21 23 JanM en
OK2ZU ** 1.824128 3 13/0H2YL ** 33078114 22 39/DI9RP ** 4,796 41 16 18/JX2BH A fuo 33
OKIWT “* 1290 8 3 12/0H2DN *“* 4,171 55 15 28/DJ2DR 28 77,004 320 29 63 JX5CI 14 5503 78 13
OKISTU “* 1,053 89 2 13|0OH6XY *“* 1,404 38 11 25/ DL4PX ‘' 41,325208 29 46 Luxembourg
OK2HZ ** 1,020 67 3 12|0H2vZ 858 22 13 17/ DL6DF ** 27.960 180 22 38/LX9LS A 53,408 327 27
OLIAKG ** 812 72 2 12/0H3TY 28 19,224 104 27 45/ DJ9ON ** 26,384 154 23 45| (Operator WOIYP)
OM2DW ** 714 52 2 12|0HIPG ** 2,150 40 11 14|/DLITA ** 16,377 128 23 30 Netherlands |
OL2AKS ** 480 58 2 9|0H2BCD ‘* 1026 21 9 9/DLIOT ** 11,935 80 23 32 PAfSNG A 256,158 674 641
OLGAKO ** 435 34 6 9|/OH2XK 21 59892367 27 57|/DJXL ‘¢ 2,725 34 12 13|PA@VB ‘' 120,560 390 56
OM1Al) * 300 46 2 8 OHSWH 21 59,616 383 24 57| DX 21 100,036 480 30 59 PAJLV ** 58,707 365 33
OK1JOE * 225 31 2 7|/0H5RZ ** 4,851 78 12 21| DLSBRE 66.306 346 27 59 PAGWAD '* 17,244 194 20
OLGAKP ** 225 31 2 7/0HSSF ** 2,700 50 8 17|DJAUF ** 66,281 354 24 55|Pﬂ uv * 5,550 51 14 |
OM2BMN ** 165 18 2 9/ 0HBRV “ 608 30 6 10/DLIRB ** 11,776 107 20 26!|P 4524 55 13
OK2PBX ** 144 18 2 7|0H2RD * 64 4 4 4 DI3KR 3.5 42,070 410 17 53 PIlP‘I‘ 28 6,990 91 14
OKI1AES 51 17 1 2|OW3XZ 14 20,920 197 17 33| DJ5DT 17.325 232 10 45 'PAQABM 21 22 976 198 19
0K2BJ) * 16 9 1 3/OH/NW ** 2,220 30 12 25 DLICF 1.8 2235148 3 Norway
Denmark OHIVA 7 48,314 377 27 nlnLaHRA “« 2112110 & Mgnn A 1,035,188 "1257 94 1
0Z3P0 A 53,466 172 38 76| OHIPS/2 “ 55414 323 32
OZ2UA ** 13.845120 19 46 3.5 21,890 352 12 43 DM2BTO A 96,824 299 57 125 LAZHD ‘““ 47,256 199 44
OZAFF ** 10899 151 19 44| OH2MA ** 11515255 9 38| DM2ATD A 94,400 263 62 98| LAIYM 567 17 12
07Z4H 6.731 66 22 31 France DM3BE ‘' 49.400 272 34 96| LAIM  ** 550 25 3
0Z2NU ** 4940 72 13 39/ F3AT A 205,520 647 45 95/ DM3MSF ** 39,556 191 41 B83|/LA9HC 21 21,050 155 19
OZART 28 26,136 137 27 45/ F8TQ ‘' 198,510 499 50 145 DM2CHM ** 31,992 101 51 78 LA2NL ** 2,970 52 12
0Z7G ‘* 17845149 16 27|/ FBTC ‘' 118874 492 37 61| DM2DEO ‘* 30,282 167 31 7?2 LA6U 7 13,158 153 13
0Z78G 21 160,720558 33 79 F8TM ‘' 96,815 337 43 102 DM4AYEL ** 26,145112 43 62 Northern Ireland
0Z7NB 14 4,080 71 11 23| F6KAL ** 33,630 197 31 64 DM2AUD ‘* 24,745182 31 70 GIGYM A 12,000 149 13
0Z7YY 7 32844334 16 52|F98B ' 18.407 129 28 51|DM3UE ** 20,140 94 44 62| (Operator GI3XGI)
OZ9FW 3.5 21,520 128 23 44|F2SQ ** 1,558 42 9 10|DM2BZN ‘* 17,910 78 40 50| Poland
0Z40A ** 1,278 74 3 15| F8SF 1350 32 12 18| DM3XUE ‘* 16,055 84 36 59| SP21U A 120,666 421 55
England Germany DM2DL) ** 11,753 79 27 46 SPS5AFL A 109,140 485 46
G3HDA A 969.612 1123 107 250 DJSBV A 673,576 870 100 213| DM3XI  ** 10439 55 33 lSPBAFS ‘““ 84,942 403 41
G3FXB A 695,372 963 85 191/ DL7AA A 662.905 806 105 204 | DM2BBE ** 9,727 125 15 |SP6BZ ‘66,960 316 47
G6PD ‘' 253,791 620 55 108| DL7AV A 594,542 739 105 233 | DM2BNI ** 7,434 55 29 34 SPOABU ‘* 51,870 235 39
G3TXF ** 197.175 458 55 110| DL6WD ** 408,720 674 80 180 DM2CCM * 4,941 6% 13 48|SP5AG ‘' 51,054 276 35
G2DC  ‘* 179967 368 73 116! DJ7IK  ** 352.452 711 89 187 | DM2ATL '* 3,542 50 18 28 SP9ZD ‘' 50,400 210 42
G2AJB  ‘* 105878 356 55 112|DJ3WU ** 265.122 490 78 156| DM2BKI ‘' 3,440 77 10 43|SP5BIL ‘' 39,100 223 3l
GIJFF  ** 55,074 261 51 86|DLIAM ‘' 242,000 498 78 172/ DM2BYN ‘' 3,320 31 17 21 SP8ARU '' 35,748 231 28
G3TIF ** 48,287 196 36 73|DLIMD ‘' 202,664 460 68 128 DM3VGO ** 538 37 7 14/SP2AJO ‘* 31,200 163 34
GEVC  ‘* 25,550 187 22 28|DJSFF ‘' 192,469 502 58 139 | DM2AVA ** 525 30 5 16/SP9CEM ‘' 24,380 222 26
G3NVK ** 22.698 168 28 69| DL8BUF *‘ 156,484 498 52 90| DM?BIB ** 440 24 5 15/SP3BES ‘' 19,662 186 19
G2BOZ 28 97,644 493 24 55| DL7CF  ‘* 153,435 350 62 131|nuzcuL 28 7,515 63 19 26! SP3KCL 15,276 183 18
G3UQOR ‘* 45954 313 22 32|DL7BQ ‘151,840 390 58 102|DM2BML ‘* 3,565 55 9 14|SP3CAR/3
G3RZI ‘' 36,366 243 23 34|DLLJF ' 150,290 374 62 128 DM3SNM ' 730 33 6 4 ““ 13.860 164 16
G3IGW ** 31570235 17 38| DLBYR ** 144992 428 59 138 | DMAWKL 21 784 29 7 9[SP3AlJ ' 13,740 90 27
G3IJIKY * 26076196 18 23/DL8BS **111.891 359 51 100/ DM3GL 14 1,449 31 8 15|/SP8AWP '* 13,120 124 24
G2NH ** 14,500 109 24 34|DL8AJ ‘* 106,113 306 41 122 |DM2AVG * 902 47 6 16/ SP9BOX ‘* 12,358 95 30
G3IWP 276 23 3 2|DpLgn  ** 87,615 300 42 93| DM2BPB ' 280 18 4 10 SP4CPB ‘* 8,866 130 16
G3HCT 21 240.468 848 32 84| DL/NP ** 83,620 225 57 91 DMSBG * 210 15 4 10/SP9AGS ‘* 6,496 96 16
G3RUX ** 39648 327 18 41/DJ3YU ** 73932299 44 78 DMASLG 7 1,012 51 4 19/ SP9BPF '* 2,504 58 20
G3ESF ** 34 821222 25 48|DL6WE ** 70,470 219 56 118 DMSGL 99 10 2 9|SP6PT ** 2,294 26 15
G3NSY “* 23.925237 17 38/DL2J0 ** 64,975277 39 74 DM2BOG |SP2AHD ** 2,184 43 12
G3FKM 14 172,376 652 32 84| DJ2TI  ** 64,084 292 44 104 3.5 21,008 373 10 42/SP2A0B “* 1,392 18 14|
G3IV] ** 20727153 19 44|DLZNS ** 62,520 521 35 85/DM2CIM ** 7,700 153 7 37 SPAWYV ** 1,292 35 8
DM3PEL *“ 6.760 162 7 33 SPSAWL 28 9,384 70 21
DMAZWL ** 5.088 166 5 27|SP5AUY 21 32,823 231 21
DM2A0] ** 3480 108 5 24|SP3AUZ ‘* 28,748 231 22
DMAXNL ** 3168 97 6 26/ SPI1BHX ** 12,939 113 22
DM4H) ‘* 1680 74 4 20/ SP8CFZ ** 9,090 113 16
DM3XHF ° 946 44 3 19/SP8HR “* 4,921 73 12,
DM3TUF * 560 32 4 16| SP60Q 3,825 70 11
DM4ZSA 555 42 3 12!/SP6BAA “* 2,862 41 12
DM4AMON ** 378 23 3 15 SP2KAC 14 61,060 360 25
DMEVAK ** 240 16 4 12|/SP3KAU ** 53,475 397 22
DM3TNA * 182 14 3 10| SP9PT 44 544 285 26
Greece | SP2PAH 37,950 340 23
SVOWP 14 90,618 744 22 44|SP3KBN ** 14,196 156 16
Huneary SP4BWO ‘' 12,272 146 15
HABUD A 246 036 790 52 122|SP8BMF **  6.510 107 13
HA7LU 76.568 362 35 101/SP3BQD ** 5,060 49 16
HABLC 29 492 248 29 72/SP6BCA ** 4,176 116 9
HA1VA 15.876 150 21 60/SPSUH ** 3,810101 7
HABUE ‘¢ 12383 105 29 47/SP9DH 7 36,556 334 17
HAZ2RB ** 10.942 109 18 30|SPScCC ** 16,905 273 11
HAGNC ** 10 780 120 23 47|SP8MJ ** 15,484 223 11
HA3G) ** 9,594 198 10 29|SP5ATO *‘* 10,485167 9
HA9PE ** 3.150 61 14 36|SPICNW ““ 6,848 188 8
HA3MJ 14 4623 75 10 13|SP2KDS “* 6,474144 8
HA3GK 7 4?1512g 2 25 Spgaﬁ “ l.ﬁgg sg E
- HA9PH 3.5 4,830 15 4! speBXxm **
Anatol, UA1DG and Zina, UATMQ shared the same {a3Na  ** 1449 64 4 19 SP5ZA 3.5 14,895314 9
! : : ‘ndivi Iceland SPGUK *“* 3.645141 5
rig during the cnntﬂ:st and submrﬂec_:l individual logs eas A CEES0,a mo exftenstis cns Aol
for their 14 mc operation. TF30) 14 33,840 208 22 50| SP6CDP ** 3,080 113 4
26 ¢ CQ ® August, 1969 See page 110 for New Reader Service




'« 2,064 91 4 20 Yugoslavia
B ‘' 1,518 B1 4 19/ YU4AHA A 148,680 508
R *“* 1,491 92 4 17|YUIKO *‘* 45 384 301
R 748 46 4 13| YUINPZ *'* 42875 233
Portugal YUINGO *'* 35,114 272
7 1,431 35 10 17/Yu20B 28 10,220 115
Romania YUZNF) ** 10,176 81
A 170,240 497 58 132 YU1BCD 21 189,312 761
J ** 77.500 379 45 90| YU3ITXT *‘* 15,840 181
R ‘" 48,132 217 41 B85/ YUISF 7 14,098 241
D ** 32538196 30 72|YU3EYZ *‘* 7,252 166
J ‘“* 31.640 334 16 54 !YU3DUV ‘* 5,328 123
WR “ 25750 197 30 73
% 730 1 30 UeS. IS,
IR ** 22.098 131 16 42
Z ‘' 17.286 214 17 S50 Euro
P * 11,088 116 18 48 UA3KBO A 760,02
0 ‘' 9.230120 15 56/ UA3U) A 566,150 869
Ry 3.772 74 13 33 UAlZL ‘278,428 650
PT *“* 1.333 43 10 21 ' UA4QM ** 237,061 526
14 4,123107 6 25 UA3FL ‘' 152,856 495
3 7 16,116 247 11 40 UA4SM '' 143,780 535
L ' 9682152 12 35 UA3NG ‘' 128,832 448
0O *“* 8811225 8 25 UW3NE ‘' 106.800 325
E . 1.386 82 5 13 UA3DB ** 79.032 240
RZ '* 1,05 44 6 16 UABNX “* 78,585 388
K 3.5 1911 89 5 16 UWGAD ' 73,152 373
Scotland UAIUD ** 66.978 351
A 215.757 587 60 123 UW3RY *' 60,799 220
HS ** 168.151 590 34 105 UA3TA ** 51,060 209
DR 21 30,039 331 18 39 UA3GO ** 36.4327 225
KX “° 14.147 129 16 31 UA4LK v 23.287 220
Sicily UAGNY ** 15,600 162
7 6,120106 9 25 UA3IMR ** 13,260 139
Spain "JA4MX ‘' 11.385119
R 28 2,750 58 8 17 UA3RQ '* 10.452 102
Sweden UASKUD ‘* 9288114
MG A 654.368 875 103 235 UV3IMM ‘* 8.44% 57
D " 231.734 617 55 163' UAIBP *  6.656 101
‘* 123.808 425 45 101 'UA3RO ** 5.850 81
SF “*113.730 349 56114 UAIMQ ** 4,462 69
RE *“* 105523 353 53 128 UAILIDG 4280 79
YD ** 92904 381 45113 UA4IM 4 095 98
UK ' 92.544 4B2 62 130 UW3EL ' 2.664 40
DS *'* 78.155296 43102  UV3TA * 1,005 41
XT *“* 72.744 235 56 112 | UW3FY * 204 9
U ** 37.664 172 35 72| UA3AZK 28 23,546 190
' 29.667 162 29 64 UA3JD *'* 9,850 101
MT ‘' 29568172 33 63/UV3XX ** 8,648 103
H ‘" 10.240 81 27 53 'Jv3QZ *‘* 5.544 65
" : B8968B 78 17 47 UA4MA " 2.296 52
IH " 8.268 98 19 59 UA3DL - 1.720 42
DW 5453 69 14 27 UW3UG 940 37
i ’ 4.700 59 17 30 Uv3iQQ * 576 22
ZD %8 76 B8 13 UV3AAE * 456 24
U 28 100.382 388 30 76 UA4RZ 21 81,408 440
U28 100 048 371 32 77 'JA4PA ** 76.505 403
RO ‘" 55968 236 30 66| UAIDH ** 35.154 282
W' 54450209 50 69 "AIR) *'* 27,576 274
H 30108 152 27 5V UW3FW ' 18.585 161
15.989 115 23 36! UAITL 17.325 188
py 8.316 50 24 39 ''A3YR 17.247 97
" 5.566 41 20 26 UV3TQ * 10.229 115
21 214.024 754 35 B89 ''W3CM ‘* 1,160 22
DQ '* 125.712 585 27 54 |'JA3ND 144 16
/8°*117.467 538 30 67 1ali) 14 137.800 671
RW ‘* 112 817 483 31 70 UA4AKWP 14 74,671 403
E ‘' 75900 372 29 62| UABUO ‘' B%.907 415
DR *' 75.739 458 28 6] | UAINR '' 48 888 259
KS ' 47.453 220 25 ﬁdh UALIN v 22.680 282
DL ** 27.300 212 20 65| UA3A) ‘* 19.760 238
AW ** 18095 120 21 44 1Ja47A ** 19.520 167
14 60 306 468 19 50 UWGBCF ' 18.278 240
X ** 13558152 19 50! UA1YY “* 17.118 153
‘* 11.280206 11 36|"A3PE ‘* 14612 158
P * 1036B 150 20 54 UW4IK *‘* 13818 124
RS *‘ 10.017 112 15 38/ UADU ‘' 13.515 144
¢ i 5.890 95 11 271 UAGBY '* 12.300 159
AR 4789 50 17 25| UW3HD '* 10.920 146
3.838 83 11 27|UW3YT *‘* 5,148 93
<y 2590 37 13 24 UA4ALU ok 5.049 79
P) 7 131394639 36 B86 UWIGB ** 4078 72
E ' 34515405 19 46| UA4Q0 * 3.298 57
B 9 7% 132 11 21| UW3ag 2. 496 36
3512285242 B8 37 UWGCY 7 4.205121
Switzerland UW3ITM “° 2.201 55
3 A797 076 1128 87 219 UA3GB ‘* 1,593 50
) '* B0D.464 337 36 71| UV3AG <l 1.272 36
| ** 52,100 375 36 64 |UV3XZ ‘ 800 35
A 31.527 182 32 81 |UW3HV
21 46 644 257 24 54 3.5 21.674 369
H ' 1809 31 11 16| UABAL *‘* 15.840 312
| 14 126700 553 29 71 UAIDX ** 10.320 238
P 7 6970139 8 26 UV3AH ** 4995117
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Estonia
UR20P 28 6,528 60
URZMS *“* 2,314 46
URZAO 21 86,768 472
UR2FU 14 65,832 479
URZ2LO ** 65,065 466
UR2KBQ 7 4,480 129
URZ2EK 3.5 12,833 279
UR2JW ** 3,600 150
URZMG “* 1.416 62
Kaliningrad
UA2DM A 135,168 415
Latvia

UQ2PZ A 62,905 417
UQ2PY '* 51,296 348
UQZ2AH ‘' 14,628 138
uQ2CcC *‘* 8,680 63
UQzMU *‘* 8,566 115
UQ2ZLL 14 114,048 600
UQ2PM 7 28,320 391
UQ2YA ** 25.011 248
uQ2p8 ** . 3
UQZKAY

3.5 41,706 581
uQz2Pp ¢ 224 16

Lithuania

UPZNY

53 123

31
28
27
21
13
28
14
17

3

15
3

A 773,168 976 106 262

28
16
59
57
52
25
33
19
20

84
84
42
4]
31
68
46
46

3

48
11

UP2NK A 729,218 897 104 239
‘JP2BY " 2,100 60 9 .'?_'Ei.I
"1P20Q 28 200 8 5 5]
"1P2CY 21 1.328 27 10 15}
' 'IP2PA 14 149548 681 30 68
"IPZBL ” 7.296 192 9 29
‘IP20X 7 22.495 335 14 41
IPZNA ‘' 13635257 11 34
JP20N 3.5 20.448410 8 40
P20E ' 6970198 6 Z8
"IPZAY ¢ 2075 83 95 20
Moldavia
1O5RO0 A 14.970 158 35 37
JOSAT 14 14,850 187 12 42
Ukrame
IBSCY A 958 434 1248 95 240
IYSAZ A 506.620 925 85 207 |
'B5LS ‘* 335 509 R13 71 160
1B5C] ‘1 234,192 569 76 162
IBSTR ‘*196.134 645 52 142
'Y5TX ‘“ 124.742 397 56 138
'‘B5PG ‘' 48.175 301 35 90
IRSSG ** 33.475215 24 79|
ITS5LF " 33.440 251 25 70|
'TSMD *“* 372.307 227 29 6N
IBSJK v 31.254 292 23 66
'YSTE “ 16.932 172 22 61|
'YSAB ‘' 16652 B3 38 55
'"R50A ** 16 560 136 26 4k
'Y5GB ‘' 14.377 179 17 49
| 'BRS5P0O ' 11,832 127 22 54
'BSNS ‘' 107205159 16 49
'Y&§UF ' 10012 73 31 4B
'TS7F 6.555 101 18 239
‘ITSSY + 5.198 92 18 28
UYSXH “ 5120 88 11 29

UTSHP " 2B ‘8% 9
UTS5AA 28 95,694 528 26 56
UYSOE *'* 36,825 231 23 52
UYSAG ** 11,020 85 20 38
UTSCE ‘' 10,534 116 16 30
UB5MZ 21 89,262 480 26 61
UBSTQ ** 64,190 361 31 67
UBSRS '* 17.262 151 21 42
UTSBP 14 55,000 369 27 61
UTSIW ' 34.276 285 19 57
uTsBw *'* 14,573 154 17 42
Uuysul “ 5,704 70 12 34
UBS50A *“ 1,500 35 9 16
UTSEH 7 33,040 411 15 44
UTSNG ' 24,698 342 12 41
UYS5CW ‘' 15,628 238 11 36
uvysoo ‘' 6,225149 7 18
UBSVK ** 6,105173 S 28
UBSWK 3.5 16,254 369 7 35
ursex ‘' 10,320236 8 32
White Russia
UCZWP A 209,241 644 62 139
UCZAI ‘* 14,640 B84 33 47
UC2CX 28 13,330 90 23 39
uczawj * 198 6 9 ©
UCZKAN
35 5568183 5 24
OCEANIA
Australia
VKZ2ED A 330,264 556 60 138
VK2VN ** 89.540 267 50 60
VK2APK 14 228,053 703 75
VK3R) 28 13,262 126 16 22
YR3QY. 8213183 9 )2
VK3AP) 21 171,666 578 32 67
VK3AXK ‘' 101,892 417 27 57
' VK3ABA ‘* 27,434 162 22 36
VK3Q! 14 20,776 144 21 32
VK3APN
3.5 5,046103 13 16
VK3OP *“* 2,052 45 9 10
YR3AD ™ 1,900 43 9 ©
VKAFH A 159,848 465 54 62
VK5FM A 103,785 416 25 60
VKSKO ** 12.555 222 45 4]
VKERU A 667,212 832 96 186
British Phoen'x
VRIP A 41,448 209 53 33
Christmas Island
VKSDR A 8610 76 20 21
Guam
K1FNA/KG6
21 380,064 1157 32 97
WASKKR/KGE
14 44,652 266 25 36
Hawaii
KHGAA A 167,892 576 48 54

The neat lay-out at JAINLX. Akira likes the CQ
WW Contest because it permits single band opera-
tion, allowing plenty of time for sleep when the band
goes dead.
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KH6FRQ 7 1,197 57 4 3
Lord Howe Island
VK2BKM/LH
A 703,296 1095 85 137
Philippines
DUIAT A 481,644 822 91 113

DUIUP 21 353,248 1081 33 79
DUICE " 138.776 539 30 58
New Zealand

ZL1AJU
A 1,096,779 1295 109 182
ZLI1IAMO 21 62,030 295 23 46

ZL1IL ‘“* 13,975 115 18 25
ZL4ABO 14 234,252 748 34 74
SOUTH AMERICA
Argentina
LU7AS A 37,754 149 38 48
LUGFA 14 122,061 357 30 57
LUSFEH *' 45,045 284 23 32
Brazil
PY3BXS A 4,817 53 15 14
PYJSR ** 4,698 54 12 17
PYICKV 28 3,952 84 8 8

PY2SO 21 479,385 1211 38 97
PY40D 14 747,410 1621 39 116

PYIPK 14,615 269 22 33
PY/AEW *° 5,056 51 17 19
PY3ANP ** 3,150 54 12 9
PY2YC 3" 39 13 & 5
PY7VNY
3.5 420 28 3 2]
PY2BJH 1.8 9 6 4 S
Chile
CE4AD A 39,760 243 28 28
CE2CR 21 3,406 48 13 13
Colombia
HK4ALE A 109,263 481 34 43
Neth. Antilles
PJ2VD 3.5 18,704 225 10 18
Peru
OA4PF A 523,926 795 89 145

m

Trinidad

9Y4KK A 259,492 761 55 61

Venezuela

YVSANT A 1,437,588 1835 83 178
YVIDP/5 21 28,195 198 18 31
K4PHY/YV5

14 296,429 845 34 85
YV40Y ‘' 66,588 360 24 38
YVS5BKA 7 17,329190 11 20

Multi-Operator
Single Transmitter

NORTH AMERICA

U.S.A.

KI1DIR 1,729,408 1,263 136 336
W2PCJ) 1,260,480 1,084 114 290

WSUM 932,719 878 117 262
W4ZX! 829,380 814 106 239
W3IMWC 812,772 845103 218
WBAIH 705,875 788110 215
K6CQF 682,605 763125190
WOEXE 624,526 726 105 209
WATRC 578,452 688 97 195
K3JYZ 543.515 659 87 206
WEKG 538,958 700 103 171
WABUFW 530,604 643111 178
WBIPA 483,039 507 94 187
WEGFS 457,920 608 102 168
WA21ZS 364,896 522 B2 170
W3KT 283.866 393 84 169
K6GEVR 235.640 600 37 100
WeQJW 234,588 476 95 131
K5YPS 110,871 404 26 71
K3JLK 38,850 122 40 71
Alaska
KL7GKA 207,220 647 65 65
Canada

VE2DCW/2

403,555 708 67 148
VEIAS) 475,803 747 87 174
VEAMF 129,129 370 54 89

United States Club Scores

Potomac Valley Radio Club ......... 29.523.987
Frankford Radm Club .. ... 22,001,615
Northern California DX Club .......... 13,952,597
Southern California DX Club .......... 13,797,267
Golden Triangle DX Club (Fla.) ...... 7,309.826
PROBOR T C RN - i i hdssasivanadai 5,661,121
Northern lllinois DX Assoc. ............ 4311865
Connecticut Wireless AssoC. ............ 4224394
Order of Boiled Owls (N.Y.) ............ 3,595,267
North Jersey DX Association .......... 3,251,940
128 Contest Club (Mass.) ........ccceeeuee. 3,023,769
Laurentian DX Club (Montreal) ...... 3,146,446
Western Washington DX Club ........ 2,911,838
Southern Pacific A.R.C. Society ........ 1,735,441
West Park Rodiops (Ohio) ................ 1,288,933
Central Michigan A.R.C. .................. 1,233,632
Rochester DX Association (N.Y.) .... 812,709
Minnesota Wireless Association ...... 686,818
Ohio Valley A.R. AsSSOC. ...c.ccceuvenee. 606,631
Miami Valley A.R.C. (Ohio) ............ 465,757
QCWA DX CIub(N.Y.) ceciiiieinannns 352,904
Sagamon Valley DX Assoc. (I1L.) ...... 278,384
Brightleaf A.R.C. (N.C)) .................. 209,342
Richardson A.R.C. (Texas) .............. 194,270
Oak Park AR.A. (Mich.) .................. 173,410
Canada
Northwest DX Associatiort .............. 3.023.769
Calgary Amateur Radio Assoc. ........ 1,512,190
Canadian DX Assoc. (Toronto) ........ 1,456,510
EBOmODOn DX CIOD ... ocsimveaisvassssss 969,066
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VEGAED 79,734 376 43 54| UF6KAM 229,274 593 :
Sint Maarten UF6KAR 37,950 207 1]
PJSMO 330,540 1,123 57 83 Tk ?lgg;gklhﬂgii y
AFRICA ULZKFE 25916 142 2
e 59%':;13“3 UL7KLF l:é?lﬂhizlﬁ:i ]
irg
¥, AT IRY E UMSBKAB 34,844 228 7
ASIA Uzbek
mevcy 8734b Loz 10200 4T &
L] L] zm
JAIYHA 299,314 535 92 126 EUROPE
JAGYAF 195,545 421 79 106 Bulgaria
JAIYUL 94,355 315 55 58| LZIKSM 379,920 1,030
JA9YCE 54,990 233 44 46| LZ1KAA 344,955 1,041
JA1YDU 49,896 199 50 58| 1ZIKRD 236.338 809
JAGYFL I?Bi{EQB 374 79 108 | L7Z2KAF 138.317 558
orea LZ1IKDZ 108,768 630
HL9US 566,004 1,082 82 120 |1 ZIKRB 60.416 369
LZZ2KSK 59,334 522
il [ T B R
e | i 2
UAIKQA 660,558 863 68 199 Czecl:mn]nvakia
UASKIJA 15,444 125 11 33 D;nmark
ASKDL . BT80 28 17 Zalozspx SSTARSkAS
; '0Z1L0 656,448 1,116
UASKYA 3,969 63 10 17| % o8 2o aes Srosm
England
UAGKFG 1,321,650 1,694 110 187 ggﬁgﬁ nggiﬁ }"Eg 1
UAOKZD 82983 593 41 23 GBFC 461,833 1035
UABKZB 35,348 293 26 23|G5BK 167,265 504
UAOKSB 33,524 252 22 36 Finland
UADKCW 18,718 196 22 27| OHSUX 500.358 892
UAOZH 6.162 167 17 17|0H2BFJ 125,892 321
Azerbaijan Germany
UD6KAB 375,760 675 66 154| DLOKF 1,969,830 2, 329 1
Georgia DLOWR 1,561,480 1,738 1
UF6KAE 367, 29‘5 686 53 139! DLOWW ?95.400 I.UBB 1
Foreign Club Scores
Rhein-Ruhr DX Association ............ 21,124.74
OH-DX-Ring-Ry. (Finland) .............. 14,192 8(
Saar-Pfalz Radio Club (Germany) .... 6,887 83
Lampertheim-Beugstrasse
(GErMABY) | o D i srenseiiminstontons 3,430,51
Radio Club Venezolano .......ccccevvee... 3.383.9
Akademisk Radioklubb (Norway) .... 2,484.5
Urdgiay IR U0 o iesini s i the ot puvs 2,475,4
Gateway to Europe R.C. (Germany) 2,445.8
Wetterau DX Assoc. (Germany) ...... 2,286 .4
Leningrad Radio Club (USSR) .......... 2,1099
Kiel Canal Activity Group
TR ey ] oy ) [N Ve L e FED I g T 1,969 8
Kaunas Politechnic A.R.C. (Luth.) 1,681.4
SP-DX Club (Poland) ........................ 1,560,3
Sakhalin Island R.C. (USSR) ............ 1,321,635
Moscow Citizens R.C. (USSR) .......... 1,073.5
SWisS DX Chuly (SWIEE) .. Ll inrsssoniees 1,019,71
Lvov DX Club (Ukraine)................... 974,64
Kiev Radio Club (Ukrain) ................ 592.2
DM-DX Club (East Germany) ........ 57157
Mauritius Amateur Radio Society .... 413.93
Radio Clubof Latvia ......c...ccveciemnaines 304.,9¢
Kharvov Radio Club (Ukraine) ...... o 287.7¢%
Beograd “Mihailo Pupin”
EXTRDEMVIR) i wmarsivss 276,5°
Hammarbyhoejden Wireless
(Sweden) .....coeeeevveeinnrncnennnenen. seosaves 183,41
Radio Club Derventa (Yugoslavia).... 148,6!
Plovdiv Radio Club (Bulgana) .......... 139,7
Radio Club of Tallinn (Estoma) ...... 117,98




685,359 1,135 89 182 | UB5KAU 193,880 672 50 135 DL1KS, DL8ML, DLSOH. DJ4ZR & DJYIE. DJ6JC & DJSWY,
538,620 1,016 80 155  UBSKFF 184,549 630 48 131 DJY9KL, DL3DA. DKI1VN & 9 Operators. DLBAM & DJ2XP.
517,671 1,266 79 170| UBSKID 179,252 607 51 113 DL8CM & DLBCH. DLUAAA: DJ4XG, DJSDA, DL3BK, DL3OH.
251,878 677 68 146| UBKKO 158,015 780 37 106 DL@KF: DJ3UL, DJ4FZ, DJ6TN, DJ7SW, DLIFL, DLIGN,
502,775 917 73 148  UBSKAG 71,250 404 33 81 DL2ZT. DLPWR: DJ4AX, DJ6TK, DJ8SW, DJOY!. DLOWW:
242,946 606 67 131|UBSKKB 55596 302 34 83 DJINT, DJ1YP, DJ2SX, DJ3GR, DJ5JI, DJ6NT, DJSCE;
220,770 637 58 107 | UBSKBA 55,020 218 45 86 DL2UU, DL3ZA. G3SSO: G2HDU, G3FXA, G3LCJ, G3PEO,
Hungary UBSKAW 52,692 235 38 86 GBKG. G5BK: G3CEG, G3LDA, G30LN, G3TVW, G3WKH.
P 299,706 770 70 139| UBSKDS 36,816 256 26 52 G8FC: G3GNS, G3JFH,G3JUT, G3KLK, G3TTH, G3SVG,
| 98,134 452 37 102|UBSKLD 33,575 171 27 58 G3SVK, G8AX. GB2SM: G3CRP, G3HZL, G3JEA, G3JUL,
58,088 312 34 78 White Russia G3NYY, G30HP, G3SZG, G3TLG, G3TUM, G3UFM, G3VJG.
42,432 257 33 69|UC2KAC 52,924 413 26 75 GW3NJW & GW30AY. HA3KNA: HA3NB, JANOS. HA4KYH:
33,504 201 27 69|UC2KBK 52,398 458 19 52 Club. HAS5KDQ: Club. HASYAD: Club. HABKUX: Club.
16,320 160 18 42|UC2KMZ 33,512 441 16 43 HA9KOB: Club. HA9KOL: Club. HA9KPE: Club. HL9US:
13,090 168 19 51|UC2KNU 30,870 191 24 46 KA4BAIl, WA3EHT, WA9ZMT, WB6POH. JA1YDU, JAILLX,
10,868 206 12 40 JAIPLQ, JAISNA, JA1TGY, JABBGP. JA1YHA: JA1SHC,
Luxembourg Multi-Operator JAITBA, JA1UQD, JA3LCL, JASALN, JA8S8DIM, JHI1OFW.
LX _ _ JAIYUL: JAILHR, JAIQZY, JA2CEC, JA30LQ, JA4BYK,
1,526.328 1,837 112 257 Multi-Transmitter JATAXG, JAT7CQW, JA9BJZ. JA6WAF: Club. JAGYCU &
Norway JA6BXA, JA6DSE, JAGECF, JAGENR. JAG6YFL: JAG6DMC,
742,668 1,117 912200 NORTH AMERICA JAGEFR, JAGELV, JAG6FFK, JAG6HNQ. JA9YCE: JA9BGX,
Poland JA9BPH, JA9BYN, JASCGK, JA9CXS, JA9CXZ, JASDED,
92,421 397 48 115|PaRCX 2360 038 2,696 168 423 JAODEE, JA9DHO. KIDIR & WIBPW. K3JLK & K3LJZ.
51,040 348 27 83|wamww 3200518 2240 145 349 K3JYZ & WOUCE, WA3HTQ. K5YPS & K5SNI. K6CQF &
Sweden W3GM 2982 €50 2 077 141 352  VE3DXV, W6CUF. K6EVR & WGEUED, W6VPH. KL7GKA &
1,218,440 1,524 102 230 | wers' 5'7g0'864 1.712 146 302  K4JLD. LA1H: LA8BUL, LA9OI. LZ1KAA: Club. LZ1KBG:
347,814 744 71 155|wary 5002296 1546 131 326  Club. LZIKDZ: Club. LZ1KRB: Club. LZ1KRD: LZI1FJ,
41.888 207 36 52| xace 1456031 1258 118 283  LZ1ZO. Boby. LZ1KSM: LZ1GG, LZILL, LZ1PP, LZISS,
Wales WEISA 1405 457 1284 131 258  LZ1WW. LZ2KSK: Club. LZ2KAF: Stefan, Todor. LZ2KHM:
156,624 554 45 111|\a'" 1"352'283 1118 179 308  Club. LZ2KRZ: Club. LZ2KSU: Club. OH2BFJ & OH2LP.
391,058 792 74 177 cenvy 1'%01 025 1151 135 232  C!R.. OK3DI, OK3ZAG, OG3ZIR. OM3ZIR. OMIKTL: Club.
85,715 437 45110| w30y’ 1'183'330 1,141 110 256  OMIKZD: OK1AVV, OKIAWW, OKIEX. OK1FO. OK1-15683.
K3JH 1181505 1085 104 261 OMIWC & OKIAPJ. OZ1LO & OZ3QN, OZ7GI.OZ5DX &
U.S.S.R. W2CXM 1.000 644 956 111 255 ©Z4UN, OZ5WQ, OZ7BQ. OZ7DH & OZ60X, 0Z70F. PJ5MO:
_ WEANN 968 000 952 121 231  PJ2ME, WAGSM. SK6AB: SM2BJI, SM6CZZ, SM6DXK, SM6-
Club Stations KEUYC 844 998 859 117 224 YR. SK6AD: SM6AMR. SM6BDM. SK@BW: SMACXU, SM@-
Ratonia WEWX/6 806520 911 116 196 DZL. SMOEIE. SP8KAF: Club. SP8KAR: SP8BAJK, SPSBWV.
337,620 1,122 60 144/ K6AN = 701,099 748118 211 L ALRMIC UALLG.  UALTZ, LASKAQ: LUV3CO, UWSBO,
62961 582 21 72 a1 UW6BK. Slava. UA3KZO: UA3EX, UA3EZ, UVIEQ, UA3-1471,
WINX = 61156 631 95208  (;4314710. UAMKKC: UA4LA. UASLG., UA4
; | : . _ LM, UA4LN,
European W6SR/6 550,830 639110191 o '/ "UAGFU & LUWOGN. UASOKAG. U
758,764 1,178 111 261 | VEGAVE 9,240 126 28 7 | A 7 e (i i
407,380 '874 83 209 UA9KQA: UA9QD, UA9RJ, UASRQ, UAIRR. UABKFG: UAD-
371365 898 67 190 ASIA FE, UAOEH, UAOFM, UWOFK, UWOFM, UWOFP. UDG6KAB:
254'37? 774 63 178 N 339 82 UDG6AY., UDGEBW. UDﬁ-ﬁﬂlg. UF6KAE: UFﬁAF. UFEAS. UF6.
255136 614 69 169| nounaN 339.822 691 83103  As, UF6BD. UF6BX. UF6HA, UFEHF, UFEHK, UFEHS,
222069 536 71 166 | A3XBF 272.000 626 76 94  yFEHW. UF6-6260. UF6KAR & UF6GE. UP2KPI: UP2NMH,
213400 640 58 142 |AZNY 302,760 720 70104 yp>MMA. UQ2KAA: UQ2AO, UA2AQ, UQ2PN, UQ2-8371.
197285 601 59 152 EUROPE VE1ASJ & VEIDH. VE2DCW /2 & WA2UPC. VE4AMF & VF4JB.
11780 407 47 133 VEGAED & VE6AVR. W2PCJ & WB2CKS. W3KT & WA3ATX.
92'8%6 1399 47 115| OH2AM 4.118.688 3.277 155 412 W3MWC & W3WJD. WATRC: K4LRL, W4CHK, W4DMS.
91339 1448 39 9p|OHIAA 2,192,125 2,715 136 339  WAZXI & K4MZU, K4SHB. WEGFS & WB6KBK. WEKG &
45839 200 35 7a4|UIA  2,109.9442.849 114 274 W6DOD W6QJW & WEVNJ. WBIPA & KBCFM. WBUM: K8-
44928 271 33 79|SKS58) 1,971.840 2.366 121 295 QKY, WABCZH, WABOBG, WB2FIT. WOEXE & K9YOE, W9.
36714 370 21 5g|DLAFB 1,396 850 1.935 107 743 YYG. WASOTY. WPAIH & KOZXE. WAZ2IZS & W2UI. WAGUFW
32'108 178 30 &2 |OY6FRA 719.8651,771 67 188 & K6AUC, WEBH, WAG6IQM. YU1BPQ: Club. YU3EY &
28'3722 180 30 6g|UBSKBB 563.693 910 93238 YU3TBM. 9F3USA: K7ZBN, W4DIW, WJ4EJP, WA4SYX,
97648 233 25 71|DLOMU 507,185 930 79 166 WS5QHD.
95's50 174 26 76|OH2AL 454,701 902 77 190 ;
20,720 153 19 55|OH6AA ggg 756 g?g 58 149 M.O.M.T. Station Operators
15,252 223 13 49 £t : DLAFB & DJ1KG. DJO9CN, DJORT, DK110, DK1KQ, DL3BA,
éﬂjgg'ﬂ Hg gg :E VAR o AELIC S 30T BN~ araeaw T Tohre DLONLE DJlFC.aDJQTQ. DJOTS. JA3YBF:
: JA3EBT, JA3FGJ, JA3KGF. JA@YAN: JA2DHL. JA2LQG,
§.014 ) 180, 9. 74l SOULEIL AMERILA JA3KUD. JA7BHG. JAGAIF. JAGDRH. K3JH & K3JLI. WA3-
Kaliningrad PJOCC 8,258,787 6,046 135 324 FFR. KACG: K3WUW. K4POL. K4ZA, WBAGTS. K6AHV &
10653 153 15 62 . K6DC, K6PJY, WB6GBAZ, WB6HDH. WB60QJD. K6AN &
Latvia Our thanks to the following  KgALH. WGRGG. K6UYC & WEKNE. W60SU. WEWWQ, WB6.
638.100 1,080 85 215 | stations who sent in their CWD. KA2NY: K6ZBV. K90CX. Dennis. LA?AB: LA7UH.
214,605 686 65106|logs for checking purposes. | A8WF, LASYB. LA9XH. OH1AA: OHINK. OH1PI, OHIRG,
211,684 712 54 133| DK2BZ, DJ@TA. DL4PV. DM-  gH1SU, OH1SY. OH1IWR, OH2YV. OH2AL: Club. OH2AM:
K 151,008 584 57 119|/2ADO. DM2AUF. DM2BJD, (QH2BBM. OH2BBR. OH2BC. OH2BCZ. OH2BH, OH2BO,
= 36,584 254 23 45| DM2AXM. DM2BNJ. DM2-  oH2BS, OH2KH, OH20V, OH2SB. OH3AG: Club. OH6AA:
\ 24,381 278 17 641BNL, DM2BWK, DM2BYE, (QH5TM, OH6NH, OH6WI. OH6XP. OH6YA. OH6YD. OH6ZH.
) 13,276 185 14 29| DM2CLM, DMSDBM, DM3TF, = QYGFRA: OY2H, OY2). OY3B.0Y3H. OY4R, OY5NS, OY50,
12.378 223 11 35/ DM3WSO. DM3XVD/p. DM3-  gy7M, OY7ML, OYS8NR. OY9IM. PJACC: K1ANV, K3NPV,
3,149 59 15 32| YYA, DM3ZOC. DM4ACF. DM-  wiRGD. W1BIH, WI1EOB. WIFJJ. W1TX. W2ADE. W3ML,
Lithuania 4UA, DMAWPL. DMA4YCF,  wiaGF, WAKFC. W4ZM. W6RR. SK6AJ: SM5AD., SM5CAK,
215031 548 61 162| DM5VL, K5FKT/KP4. LA4LL, CcM5CBN, SM5CEU, SM5FAC, Arne. UlA: UA1AJ, UAIDA,
103,248 553 34 110 LZ1YW, OKIAKG, OKIKCD, yaA1FN., UA1KAC, UAIKBW. UWIAB. UWIBG. UWICX.
102,592 743 29 73|OK2BBJ. OK20U. OK3ALE - ygskKkBB: UB5LM. UT5TC, UY5DP. UY50C. UY50M. VE6
99,360 386 23 83|/p, OHILA, OH2BAC, OH6-  AVE: Club. W2CXM: WA2UJM. WA3HRV. VE2BOK. W3GM &
25,848 275 26 46| NH. OH6VR. OHONI. OZ2LW,  w3g|p. W3BYX. W3DRD. W3GHM. W3HHA. W3KV, W3NOH,
Moldavia s . S, SM5BDY,  W3TGM. W3MSK & K3EST W3FYS. W3IN. W3ZKH, WACRW,
3.920 68 9 19|SM6RSM’/6. SM7MS. SM7-  wgCON, WAPGQI, WAPSDC. W3NX & W3NNK. W30V &
Ukraine DIE/7, SP2LV. SP3CGA. SP-  K3HTZ W3TV & W3AOH. W3LMM. W3LOE. W3UHN.
gg}j-giﬂ-g% lgg 254 | 940, SP8-1079,  UASFK.  w3YLJ & WA3DTO. WA3GJU. W4BVV & K30OAE, K90OPF,
805220 1087 9 293 | UBSES " UBSOPR” Uwatw  W3BY, W3DPJ. WAETO & W4BRB, WACKB, W4JDR, WALCP,
2?9193{] '535 69 151 U?éﬂﬂ'_ UYFJ-#Zl‘, 'Uﬁ?-12533: WA0BK. WATLN, W4AWS. WOBE, WOYCR, WA4DHU. W6ANN
227.556 753 54 142 | VE3DV. VK2AND. W2WZ. WA. & WG6EDFY, WA6GFD, WB6FCE. W6GP & KILBQ, K9ZMS,
195.026 684 51 118 | 3KOI. WARAE. WAWSX. OH3.  W6DGH, WEDOX, W6JPH. WERW. WB60OLD. WEISA: K6ESDR,
> 195,020 559 58 1381 UQ/W6, YO3KSD, YO6-5706. K6VZA. W5CWQ, WEITY, WAECZR. WAGLBP. WB6EFA, WB6-

l &

M.O.S.T. Station Operators

DK1KW, DK1PG. DI2BW/LX & DJ1ER, DJ6RX,

ee page 110 for New Reader Service

LFR. WB6LNW, WB60OLR. WB60YG. WB60YU, WB6EVTM.
W6SR/6 & KG60ZL, WEGQK. WEWX /6 & K6EBB, WB6KIG.
W7SFA & K7HAX, W7DL, W7ENW, W7LAV.
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A MUST FOR EVERY DXER
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AWARDS LOG !

for Amatrurs snd SWi :

This fabulous book sells for $3.95 any-
where in the U.S. and is available for im-
mediate delivery from the CQ Technical
Library, However, with any subscription to
CQ you can obtain a copy of the DX Awards
Log for just $1.50 (a $2.45 savings). To ob-
tain your DX Log at the discount price it must
accompany a subscription order to CQ, but
that order can be for renewals or extensions
as well as for new subscriptions.

SUPPLY IS LIMITED—ACT NOW!
Without subscription, cost price is $3.95.

AWARDS|
LOG

This new 150-page log book has been
published for use by all DX’ers to keep
an organized log of contacts and con-
firmations for the many DX awards now
available.

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

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

The DX Awards Log required over two
years preparation in order to contact radio
clubs throughout the world for the latest
data on awards currently being offered. It
is the most complete and up-to-date source
for such information. It will be invalu-
able to the “wallpaper collector” as well
as any amateur of SWL making DX
contacts.

30 ¢ CQ e August, 1969

—~~ Circulation Department, CQ Magazine

g;:’: 14 Vanderventer Ave., Port Washington, N.Y. 11050 _
g{: Gentlemen: —
o Your offer is too good to miss. I have indicated my preference below. «"<=
<—<_ (Payment must accompany order.)

=

C:j* e A R T SRS a7, 4 3 S R Wt s «-f::)
B DI M I s B oo sasseonioss i i et T e A 561 =
5 B R e T S S W STALE S N asie A L e L K e ﬁ
— I want the DX Awards Log with a CQ subscription for: =
< (11 yr.at $7.50 [0 2 yrs. at $12.50 [ 3 yrs. at $16.50 ﬁ*‘“{:‘"
- _ _
S | I just want the DX Awards Log at $3.95

a [ ] New Subscription [] Renewal [] Extension

See page 110 for New Reader Service
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(Hy-Gain's Balun turns a 52 ohm |
unbalanced system into a 52 ohm © °
balanced system.)

FRFSFiFe

Hy-Gain's ferrite Balun provides a way
to couple a 52 ohm unbalanced trans-
mission line into a 52 ohm balanced
antenna system.

And it works on either a doublet or beam! The Hy-Gain
broad band Balun improves the transfer of energy to
the antenna eliminating stray RF from the feedline
and supporting tower.

When a beam or dipole antenna is fed directly from a
coaxial hine, there 1S an unbalanced condition, due to
the currents flowing down the outside (shield) of the
coax. These currents radiate and thus affect both the
pattern and the front-to-back ratio. In addition they
cause TVl and drain away effective power.

The electrical principal of operation is similar to that
of a 1:1 transtormer. It is frequency independent,
mechanically superior, and will operate over all ham
bands. Hardware i1s furnished to mount on the beam
boom or to be used as center insulator in 3 doublet.

Get the Hy-Gain Balun at the best distributor under
the sun (he carries all Hy-Gain products).

s
The Balun from Hy-Gam

& FOR THE STRONGEST SIGNAL UNDER THE SUN!

ALIZER

SPECIFICATIONS

Mechanical

Weight . .. .. K At el 11b.
Dimensions . . . e e o IVax by
T e e U RN e P S0-239

Output Receptacle
Weather Protection

.. Standard Terminal Lugs
.. . Internally Sealed with

Moisture Relief Hole
Housing Material . .. ... High Impact, Injection Molded,
Cycolac Plastic

Electrical
Bandwidth 3 through 30 MHz Continuous
VSWR... .. v 121 (when terminated with
a balanced 52 ohm load)
POV I S = e vv o d oty e e dod o s 1 KW DC-AM
Impedance Iransformation Ratio...... 1:1 at 52 ohms
T T T e T R S A DR o BRI . © Y
Insertion Loss . . . . .. .....Neghgible
Feed-through Loss. .. ... .Negligible

Hy-Gain Electronics Corporation
P.O. Box 868-2
Lincoln, Nebraska 68501

See page 110 for New Reader Service
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GIBNALS FRGM SPACE

BY GEORGE JACOBS,* W3ASK

s INCE the first SPUTNIK was launched 1n
1957, nearly 1,000 man-made satellites and
spacecraft have been successfully rocketed
into space. The United States is responsible
for approximately 600 of these launchings:
the Soviet Union 400: France 4: and Italy
and Australia 1 each. The USA total includes
3 satellites built by British scientists, 2 by
Canadians, 2 by the European Satellite Re-
search Organization (ESRO), and 1 each by
France and Italy,

Communications in one form or another
play a vital role on every satellite and space-
craft launched. The vast amounts of scien-
tific 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 live color television shots of the
moon, and close-up photos of Mars and
Venus have been flashed back to earth re-
cently over communication links:; beacon
transmitters aboard every satellite permit pin-
point tracking from the earth, and the small-
est movements of many satellites can be con-
trolled remotely from the earth by radio
control circuits.

By mid-1969, at least 400 satellites were In
orbit, of which no fewer than 50 were trans-
mitting radio signals of one type or another
back to earth on frequencies between approx-
imately 19 and 402 mc.

Table of Satellite Frequencies

The following table lists those frequencies
on which orbiting satellites launched by the
United States were transmitting radio signals
back to earth as of the end of June., 1969,
The transmitters on many of these satellites
are expected to to continue operating through-
out 1969, and beyond.

The USSR has launched more than 280
satellites to date in their COSMOS scientific

*11307 Clark Street, Silver Spring, Md. 20902

See page 110 for New Reader Service

and space exploratory series, in addition to
more than 100 other scientific, communica-
tion. interplanetary and lunar satellites as
well as several manned spacecraft. Since most
of the Russian satellites remain in orbit or
transmit radio signals for only a few days,
their frequencies are not shown in the table.
For the most part, however, signals from
Russian COSMOS satellites can usually be
heard on frequencies between 19.990 and
20.010 mc in the high frequency range. COS-
MOS satellites have recently been launched
on inclinations of approximately 48, 51, 65.
72 and 81 degrees, and have had periods
ranging between 88 and 93 minutes.

Space-listeners have reported that many
COSMOS satellites change frequency while
in orbit; using 19.995 mc when first launched
and changing to 19.990 mc shortly before
re-entry.

Signals from Russian satellites in the ME-
TEOR weather satellite system (apparently
containing cloud-cover information). have re-
cently been reported on 461.5, 464 and 466.5
mc. These satellites have a period of approx-
imately 97 minutes, and are inclined about 81
degrees to the equator.

Russian satellites in the scientific PROTON
series have been reported operating on 19.910
mc, with an inclination of approximately S1
degrees and a period of about 92 minutes.

Man In Space Frequencies

While most of APOLLO’s communications
will be carried out on microwave frequencies
in the 2.000 mc range, some will take place
on v.h.f. and possibly on h.f. as well. Com-
munications between the lunar module and
the APOLLO command module may take
place on 296.800 and 259.700 mc. The com-
mand module’s recovery beacon, used dur-
ing splash-down, is expected to operate on
243.000 mc a.m., and there is a s.s.b. h.f.
backup beacon on 10.006 mc.

For more complete details concerning the
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Table I—List of Frequencies on which Satellites could be heard as of May 15, 1969
» : Inclin-
"], = - : . :
| Iir::ri Setallibe /rame Furpose {.-'i{f;i::i{::'is} LM Remarks
(Degrees)
20,005 | EXI'LORIER-22 | Geodetie studies 105 70.6 Com , ton
10.010 | EXPLORIR-22 2 X X ARt LS IO
41.010 | EXI'LLORIER-22 ’ " " “

136.020 | EXPLORLER-33 | Scientific 70673 56.7 Command, c.w. beacon & telemetry
136.050 | IRIS Seientifie a5 97.2 “
136.078 | ALOUETTIE-] lonospherie studivs 105,44 | B80.4 '
136,080 | ALOUETTIE -2 1) 121 79.8 -

136.080 | ISIS -A Ionospherie studies 128.8 58.4 -y
136,110 | EXILORER- 34 Interplanetary studies (216 1.0 =
136,112 | RELAY--2 Ixp. Communieations 191.7 46.3 Command telemetry
136,170 | EESRO -1 Auroral studies 100.3 93.7 Command, e.w. beacon & telemeotry
126.171 | EXPLORER 22 | Geodetie studics 105 79.6 Command telemetry
136,200 | OGO 1 Geophysical studies 3513 1.0 Command, c.w. beacon & telemetry
1 36,201 () 3 = 2913 61,0 "
126200 | OGO 1 iy 0,6 X5.9 =
126,200 | OGO 5 ¢ 37446 43.8 ‘“
136.259 | OA) -A2 Astronomical «tudies 100,3 34.9 b
186, 700) O=0 1 Solivre studies o 92.8 .
136.201) Osi0) 5 - 041 59 T
136,200 | EXTLORER-40 | Atmospherie studies 118.3 80.6 Command, c.w. beacon & telemetry
136320 | EXTLORER-36 | Gravity studics 1132 105,7 -

126250 | EXPLORER-38 | Radio Astronomy 224.8 120.5 Command telemetry
136.380 | EXTPLORER 31 Ionospherie studics 121.2 9.8 Command, c.w. beacon & telemetry
128,110 EXPLORER 37 Solir studies 0R.5 9.4 s
120,110 | ISIS A lonospherie studics 128.3 88.4 Command telemetry
136,410 | INTELSAT 2 FF-1| Communications T17.9 18.2 Command, e.w. beacon & telemetry
196,111 OA0Y A2 Astronomical studies 100.5 34.9 -
136,170 | ATS 1 Applicd teehnology 1436 1.3 Command telemetry
136,470 ATS 2 ’ 123.1 28.3 =
136,500 | NIMI BUS 3 Waenther 107.4 99.9 Command, c.w. beacon & telemetry
126,520 | EXPLORER-37 | Salar studies 08.5 0.4 Command telemetry
363680 | ARIFIL. 8 Sejentifie 01.6 &80.1 Continuous c.w. beacon & telemetry
136.590 | ATLOUETTE-2 Tonos<pherie studies 121 0.8 Command telemetry
136,500 | ISIS-A lonospherie studies 128.3 88.4 i
136501 | ALOUETTE, -1 Tonnsphorie studies 105,49 80.4 5
188.020 || RELAY-2 Exp. Communications 194.7 46.3 ey het
136.720 | EXPLORER-39 Air Density studies 117.3 %0.7 Continuous c.w. beacon & telemetry
126.850 | HEOS A Mugenetie Field studies G700 28.2 Command, e.w. beacon & telemetry
IBG.A58 | SN-3H Saolur studies 107.3 89.8 Command telemetry
138,710 | OS0 -1 Saolur studies 05,5 32.9 Command, c.w. beacon & telemetry
134770 | ESSX 2 Woanthor 113.4 100.8 Command, c.w, beacon & telemetry
13R.5770 ERSA 5 Ly 1355 101.9 ¥
184,770 FSSA 6 s 114.8 102 e
136,770 FSSA -7 114.9 101.7 .
138,770 FSSA-—-K 114.6 101.8 s
1BK 57 FSSA 0O 115.2 101.7 i
136,200 | DODGE Gravity studies 1314 6.2 -

136800 | FGRS-13 Geodetie studies 167.83 09.3 by
134830 | ERS- 28 Scientifie a76.2 25.9 Transmitting only in sunlight
136,860 | ERS 21 Seientifie 1435.8 3.0 Command, c.w, beacon & telemetry
126860 | TIETR—2 Test & Training 07.4 32.8 '

126.80n | TRIS Scientific 08 97.2 Command telemetry
126,950 | FSRO -1 Auroral studies 100,53 93.7 v
128,050 | NIMBUS -3 Wenther 107.4 90.9 Command, telemetry & photo (APT)
126,020 | ALOUETTE -1 Ionospherie studies 105.4 80.4 Command telemetry
126080 | ALOUETTE -2 4 121 79.8 a
120.08n | INTELSAT 2 F-1] Communieations 717.9 18.2 o
1277200 | EXPTLORER -38 | Radio Astronomy 224.3 120.8 Command telemetry
137.850 | ATS -1 Applicd technology 1436 1.3 o
127250 | ATS-2 p 123.1 28.3 e

137.500 | FFSSA -2 Weather 113.4 100.8 Command, telemetry & photo (APT)
137.500 | ESSA-—-H Weather 114.8 102 Command, telemetry & photo (APT)
137.50n0 | EXPLORER - Solar studies 08.5 9.4 Command telemetry

137.620 | ESSA-8 Wenther 114.6 101.8 Command, telemetry & photo (APT)
187.050 | ISIS~-A Ionospherie studies 128.3 88.4 Command telemetry

160 EXPLORER-22 | Geodetie studies 105 79.6 Command, tone modulated beacon
235 FSSA-5 Weather 118.5 101.9 Command telemetry
a9 F.SSA-T Weather 114.9 101.7 -
291 EXPLLORFR-22 Geodetie studies 105 79.6 Command, tone modulated beacon
agnnon | EXPLORER-22 4 = I v
tnn 250 | OGO 1 Geophvsieal studies 3843 537.5 Command telemetry
gnno=n | OGO -3 - 2013 h4.5 b
A00 2750 OG0 -4 o 96.6 85.9 4
ann2osn | OGO -5 L 3740 43.8 '
400 5409 | OAN-A2 Astronomical studies 100.3 31.9 o
tonnsn | EXPLORER- 40 | Atmospherie studies 118.3 80.6 2
gon R=n | OGO 1 Geophysieal studies 3843 1.5 "
100 870 | OGO-3 4 2913 64.5 “
Ann ge=n | OGO -4 o 06.6 85.9 i
gnn !0 | OGO 5 e 37448 43.8 43

4n1.5nn | NTMBTIS-—-3 Weather 107.4 99.9 oL
4n1. 750 | ISIS— Tonospheric studies 128.3 88.4 >
4aa.00n | NIMBUS-3 Weather 107.4 09.9 o

== S = SR = -
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APOLLO communications system and a
listing of all frequencies used, see “Said the
Spider in the Sky”, by H. W. Kelley, which
appeared in the June, 1969 issue of CQ.

Cosmonauts of the Soviet SOYUZ 4 and 5
spaceships launched earlier this year used
frequencies 15.008 and 20.008 mc in the h.f.
range, while other Soviet manned space-
craft have used 17.365, 18.035, 19.996 and
143.625 mc for voice and telemetry trans-
missions.

Listening to Satellites

Signals from many of the satellites oper-
ating in the h.f. region, especially from the
Russian COSMOS series have been reported
heard on ordinary shortwave receivers using
nothing more than a simple vertical or dipole
type antenna. Signals from the higher power
satellites operating in the v.h.f. band (136-
138 mc) have often been reported using
relatively inexpensive v.h.f. receivers, or on
shortwave receivers equipped with a suitable
frequency converter. An outside antenna,
preferably one with directivity and gain is
highly recommended for receiving most satel-
lite signals.

The satellite which can usually be heard
with the least difficulty are those which trans-
mit continuous c.w. signals. These signals,
which are often used as tracking beacons,
can usually be identified by their steady tone
when the receiver’s beat frequency oscillator
(b.f.0.) is in the oN position. Telemetry sig-
nals are often more difficult to receive, since
in most cases telemetry data is transmitted
for only brief periods upon command from
the ground. Telemetry signals usually con-
sist of two or more musical sounding tones
transmitted at the same time, or as in the
case of many Russian satellites, of a series of
dots and dashes or varying lengths.

There are so many satellites now in orbit,
it IS necessary to command-operate more and
more of their transmitters in order to share
the few remaining frequencies and to avoid
interference between them. Note in the table
the number of times that three, four and
sometimes five satellites share the same
frequency!

Identifying Satellites

Satellites are usually identified by their
orbital characteristics. Among the most im-
portant characteristics are inclination and
period, both of which are given in the table
for each satellite.

See page 110 for New Reader Service

Inclination is the angle that the satellite’s
orbit makes with the earth’s equator as the
satellite crosses the equator in a south-north
direction. By plotting the inclination on a map
or globe, it is possible to determine quite
easily the direction in which the satellite is
travelling. If a rotatable directional antenna
1s being used to receive satellite signals, the
inclination value will help to determine in
which direction to aim the antenna for
strongest reception.

The satellite’s period is the time it takes,
in minutes, for a satellite to complete an
orbit. By timing reception on successive
orbits, it is often possible to identify a satel-
lite by its known period.

The exact time that a satellite passes over-
head, or its nearest approach to a listener’s
location as it orbits in space can be deter-
mined 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,

As a satellite approaches a receiving loca-
tion, its frequency will be slightly higher than
its actual frequency, and it will appear to be
decreasing. The satellite’s true frequency will
occur at the instant of closest approach, and
will continue to decrcase for a short time as
the satellite passes by. At 20 mc the Doppler
shift will be approximately onc ke, while at
136 mc the shift can be as much as six kc,
for satellites in orbits below a thousand miles.

Three additional satellites in the Orbiting
Vchicle (OVS) scientific satellite scrics were
successfully launched by the United States on
May 23. OVS5-5 has an inclination of 33 dc-
grees. a period of 3120 minutes and transmits
on 136.650 mc: OV5-6 has an inclination of
33 degrees, a period of 3115 minutes and
transmits on 136.380 mc: OVS-9 has the
same paramcters but transmits on 136.530
mc. All threc transmitters are command-
controlled from the ground.

On June 5, the United States launched its
sixth satellite in the OGO flying laboratory
series. OGO-6 is designed to study the inter-
action between solar radiation and the carth’s
atmospherce and magnetic field. The satellite
has a period of 100 minutes and is inclined
82 degrees to the equator. Its command-con-
trolled transmitters operate on the same fre-
quencies as previous OGO satellites; 136.200,
400.250, and 400.850 mc. =
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®
DOUBLE-TALK ‘
DOUBLE-
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Guaranteed impressive, superior

performanceoverasingleantenna

system. Most uniform signal pat-

tern SUpEI’IOI’ to any single Turn the corner and you could
mounted antenna because of get lost with a single antenna.

uniquely detailed phasing design.

More consistent communication
with virtually no fading or blind
spots when changing direction in
travel. No matter what your needs
—HUSTLER will be the only an-
tenna system you'll ever need to
buy!

If you have been a happy mobiler—
you already have the Hustler mastand
resonators. Now for the very best
mobile signal, duplicate your present
mount, mast, resonators, and buy the

Double Talk 20 foot harness,
Constant communication with

Model DTLS . . User Net $7.95 virtually no fading or blind
4 sputs when changing direction
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continuous
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SLOW SCAN
TELEVISION

The preceeding installment of this two part article discussed the possibility of

using a sampling technique to generate a slow scan television picture from a

conventional fast scan closed circuit TV camera. This second part gives the

complete circuit details to convert a typical fast scan TV camera to a slow

scan camera for the transmission of long distance (DX) television whenever
the occasion demands.

M ANY amateur television enthusiasts have
on hand a tube type vidicon camera or have
acquired a low priced Japanese transistor
camera. Either of these types is useable but
it should be kept in mind that a thorough
understanding of the particular camera 1S
necessary. Needless to say a camera sche-
matic is necessary because vou should be able
to locate the particular circuit called out 1n
this discussion. It is also important to keep
in mind that 60 cycle hum may become a
problem and it may be necessary to mount
the camera power supply transformer away

*Waldron, Indiana 46182.
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from the vidicon in a separate box. The hum
will vary from camera to camera and may be
negligible in some cameras.

In order to get started, examine the block
diagram shown in fig. 8. Two ramp (sweep)
generators are required. The 15 cycle sweep
Is synchronized to the 60 cycle lines and pro-
vides the basic horizontal line rate for the
slow scan TV picture. The sweep voltage
drives one set of deflection coils in the fast
scan camera when 1t is operated in the slow
scan mode. This generator also provides sig-
nals for blanking and synchronizing.

The 1/8 cycle ramp generator provides
the “sliding pulse” reference to generate a
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Views of the interior of the WZNTP sampler cam-

era which includes a monitor scope. Construc-

tion is on glass epoxy vector board. The boards
are supported by slotted dowels.
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pulse at a 15,750 cycle rate that moves In
time across the original fast scan raster. The
ramp level setter adjusts the d.c. voltage level
and magnitude of the ramp to center the
sampling pulse. It will be remembered from
the first part of this two part article that the
sampling process moves in a perpendicular
direction from the top left corner of the pic-
ture down across the original horizontal
scanning lines and repeats the cross scanning
a small distance to the right of the first line.
This continues for 8 seconds until 120 cross
lines are created. Because of the cross scan-
ning the resulting slow scan picture will be on
its side and in a mirror image format. The
first model of the camera had a mechanical
mount that rotated the camera 90 degrees. To
take care of the mirror image, the XYL made
a sign for ID with my call letters written
backwards. Those of you that like better solu-
tions can use the alternate method of switch-
ing the deflection coils in the manner shown
in fiz. 16(A). This may require a camera that
has the same inductance deflection coils in the
horizontal and vertical directions. This can
be easily accomplished if you have built your
own fast scan camera which is highly recom-
mended. ATV Research in Dakota City, Ne-
braska generously provided the author with
matched coils.

The 1500 cycle multivibrator is standard
among all slow scanners. Circuit details will
be discussed later but the two sync signals
from the 15 cycle and 1/8 cycle ramp gene-
rators cause the multivibrator to shift its
frequency to 1200 cycles. The lack of picture
information causes it to oscillate at 1500
cycles (black frequency) and the presence of
a white signal cause it to change its frequency
toward 2300 cycles. This filtered square wave
from the multivibrator is next fed into the
transmitter through the microphone jack.

The power supplies are zener regulated
from surplus house zeners (Polypaks) and
provide the necessary regulation.

The sampling circuit consists of a Schmitt
trigger that has applied to it two ramps
(15,750 c.p.s. and 1/8 c.p.s.). The combina-
tion of the two ramps cause the Schmitt to
trigger at a changing period throughout the
15,750 cycle period for the frame time of 8
seconds. A pulse is generated from the vari-
able firing period of the Schmitt and a field
effect transistor (FET) is gated on for the time
of the pulse. If the fast scan video is applied
to the “‘source” of the FET it will be gated on
for the length of the pulse to the output

See page 110 for New Reader Service




“drain.” Since it will be necessary to “box-
car” (hold the sample until the next gating
pulse) this pulse to increase its energy con-
tent, the drain is connected to a 200 mmf ca-
pacitor. A high impedance Darlington bipolar
transistor pair provide the high impedance
discharge path for the FET and provides a low
impedance sampled “‘slow scan signal™ to the
multivibrator.

Circuit Discussion
Horizontal Ramp Generator

The slow scan ramp generator shown in
fig. 9 consists of a monostable multivibrator
and an RC charging network to form the
sawtooth sweep. In order to maintain lock
with the 60 cycle line, transistors O, and Q2
distort and sharpen the sine wave signal to
provide a sync pulse for triggering the mono-
stable formed by Q:, Qi, and Qs. The RC
combination formed by Ry and C, determine
the retrace time and the width of the sync
pulse from the generator. Transistor Q: acts
as the discharge transistor for the RC net-

* EGE' W *11.2v
-©
4TOmm!t
o) 2N697 35°
)I To Det
LO68 mt Coils
of
N1308 Comera
Stop
Output Sync. to AAA INASZA A
Multivibrator 3.3K é‘: =
2N2925
Qs
330
A 4
1% H

Out to Vert Osc

= H Start P
Stort Pos | lener Ret 6. )

Fig. 9—Circuit of the 15 cycle horizontal ramp generator.

work formed by C: and the resistors con-
nected to plus 300 volts. Provision i1s made
to limit the start and stop of the charging by
means of start and stop potentiometers that
set the beginning and ending of the voltage
across C» to make sure that the ramp 1s charg-
ing over the time period between the end of
the sync pulse and the beginning of the fol-
lowing one. In the adjustment of the H RATE,
START and stor potentiometers, it is helpful
to display a Lissajou figure on an oscillo-
scope to form the familiar 4 to | pattern.

Vertical Ramp Generator

The operation of the 1/8 c.p.s. oscillator
shown in fig. 10 is basically the same as the
15 c.p.s. oscillator. The sync signal is pro-
vided by a pulse from the 15 cycle oscillator.
In this case the timing network has a much
greater time constant as can be seen in the
values of Ci and Cy. The setting of the START
and stor potentiometers will be described
later. The output ramp is centered about 6.2
volts and has a range from 5.2 to 7.3 volts.

T
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ce¥ e 2N2925
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Fig. 10—Circuit of the 1/8 A 2;«:69? Ca \Da :
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Fig. 1 1—Circuit of the ramp level setter and d.c.
amplifier.

It 1s for this reason that the output must go
to the ramp level setter to provide the correct
level and amplitude ramp to the Schmitt
trigger circuit. It is important to note that
this sweep (1/8 cycle) does not drive deflec-
tion coils as was the case of the 15 cycle ramp
generator.

Ramp Level Setter Circuit

In order to amplify the 1/8 cycle ramp
and set its average level it is necessary to use
d.c. amplifier circuits. The differential ampli-
fier configuration shown in fig. 11 serves to
do this and maintains the same phase output
as the input., The ramp from the 1/8 cycle
generator is applied to the base of transistor
Q5. A d.c. voltage is applied from a zener
reference to the base of transistor Qis. The
schematic shows the measured voltages when
the ramp has been adjusted properly.

It should be stated that the results of
proper operation of this circuit can be seen
on a fast scan monitor when the complete
system is operating properly. A faint white
vertical line moves from the left side of the
screen to the right side in 8 seconds. Potenti-
ometers P, and P2 provide the d.c. level and
amplitude adjustment to the Schmitt sampl-
Ing circuit to cover the screen. Maladjust-
ment is evident when the white line does not
cover the whole screen in 8 seconds or does
not quickly appear to repeat after one scan.

Sampling Circuit

The basic principle of the Schmitt circuit
1s such that 1t 1s used as an amplitude com-
parator to mark the moment when an arbi-
trary waveform reaches a reference level.
When the reference level is reached the out-
put makes an abrupt change. Another name
for the circuit is the emitter coupled binary.

In fig. 12 transistors Q7. Qi~, and Q) take
the 4 volt negative pulses from the fast scan
camera and generate a 15,750 cycle ramp at
the emitter of Qio. This 4 volt negative signal
can be derived at various places in the fast
scan camera and usually comes from the
retrace pulse generated during the horizontal
flyback time.

Transistor Q27 provides an emitter follower
output for the 1/8 cycle ramp. Both ramps
(15,750 c.p.s. and 1/8 c.p.s.) are added to-
gether through 2700 ohm resistors to the base
circuit of Qu.

The Schmitt circuit consists of transistors
Q:_'n and Q'_‘l. The ﬂddiﬁﬂn of the 1/8 E}"CIE

To Terminoted Video Qutput— = » H
of Fast Scan Comero Q6

From Hor Fast Scan
Sweep Circuit

To B sec. Vert.
Romp Level Setter

G_ Slow Scan
Qutput

+6 v

Fig. 1 2—Circuit of the slow scan sampler, Schmitt trigger and boxcar circuit.
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lramp to the 15,750 cycle ramp causes the
Schmitt to fire at a slightly different time for
lem:h cycle of the 15.750 cycle waveform.

Figure 13 shows this addition and how the
time between the firing points of the circuit
lchanges (11 vs. 12) for a given firing voltage.
| The result is that a succession of pulses with
a constantly changing period is generated.
The output is Q= is differentiated by a 100
mmf capacitor and the conduction of tran-
sistor (=2 1s controlled by the sror SIZE con-
trol. Py. This adjustment makes the sampling
pulses wider.

Transistor Q=2 has an emitter tollower out-
put that feeds the sampling circuit consisting
of transistors Q=< and Q.. an MPF-1035 junc-
tion FET. The fast scan video is fed into the
source of the FET at a point H and this video
is gated through the FeT for the time of the
| Schmitt generated pulse. The drain of the
FET connects to a boxcarring capacitor and a
high impedance Darlington combination of
transistors Q- and Q.

The purpose of the boxcarring capacitor
1s to hold the sampled video at the sampled
value until the next sample. The low fre-
quency energy is increased in this way,

Multivibrator Circuit

The multivibrator shown in fig. 14 is a free
running symmetrical solid state type. There
are three adjustments required to set the out-
put frequencies for svnc, black and white to

C to Hor. O —-H =
IN45Ts ;‘*ﬂ
D to Vert. =
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15,750 cps

Fig. 13—Waveform showing the addition of the
two ramps to generate the sliding pulse. (Draw-
ing is not to scale.)

1200 cycles, 1500 cycles and 2300 cycles
respectively. It i1s easy to see that the fre-
quencies are changed by changing the volt-
ages to which the timing components are
returned. All of the adjustments are some-
what inter-related in the initial set up and
require several sequential adjustments to
bring the frequencies into proper range.

It should be noticed that potentiometers
P and P: should be ganged but satisfactory
adjustment can be made with individual po-
tentiometers if an oscilloscope is used to keep
the duty cycle symmetrical. The circuit dia-
gram. fig. 14, shows the voltages that must
be applied to the multivibrator for initial
setup.

The output if the MV is amplified, filtered
and fed into the microphone input of a tape
recorder or the transmitter. One word of cau-
tion should be given here. It is very important
that no higher audio components than 2300

Low Pass Filter
+ 11.2 »g gl o e S et —
T 44 mh 44 mh |
' 1.5 K e ooms 315K 03« 2N2925 yo 4
- m & m
w— ‘ 1 | .o22 | .o47| | 600N
I ‘ﬁ_ 10 K | | To Mike Input
Qze .‘i "‘ Q10 | " l.os2 le 'ﬂﬁq\lu* Transmitter
I
2N1306\ ) | wure |0, \a J2N1306 ' —
' IN45S7 L 4
L e 5 i RN, S OB L
cx A +20
ot 112w Gnd. for Sync. Ad) 1.2
ZN20RS WERS Lt 22x  IN457 33000 i
AR danders <l 4
B . Fy
- Sv. 1w
BLACK ADJ.
19K 2kd Py 22K i LK B, FRONT PANEL Zener
11.2 v. ¢ 1
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Fig. 14—Multivibrator circuit. The frequencies involved are: White-2300 cycles, Black-1500

cycles and Sync-1200 cycles. Transformer Ty is a Knight 6T17PC, 10K primary to 500 ohm

secondary. The two 44 millihenry coils in the low pass filter are toroids normally used in RTTY
construction.
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Fig. 15—Circuit of the Vidicon blanker for 15

cycles and 1/8 cycles. The 2200 ohm collector

resistor of Q37 should be the only ground re-
turn for the vidicon cathode.

cycles are transmitted through the trans-
mitter. The FCC rules state that the band-
width should be no greater than 3 kc (s.s.b.).
It is our intention to keep it considerably
below that. The square wave from the MV
should be run through a low pass filter that
has a cutoff of no more than 2500 cycles.
Perhaps vour mechanical filter in the trans-
mitter will do this for you but why take a
chance? A typical low pass filter with a cut-
off frequency of 2500 Hz is shown in fig. 14.

Distortion can also occur if you overdrive
the first audio tube before the mike gain con-
trol in the transmitter. Modern transmitters

To 15,750 cps Scon 15 cps. Scan

C I I SLOwW SCANMN
Hor. Coils % / Il
vert (

Coils
FAST SCAN
Camera
Mounted
on l*‘ 'IJdﬂ {n}
60 cps Scon
To 15,750 cps Scan
‘ To 1Scps Scan
I I SLOw
Hor g e SCAMN
Coils / /
Vert
Coils FAST
Coamera

Mounted Normally

e

(B) To 15,750 cps Scon
To 60 cps Scan

Fig. 16(A)—Deflection coil hookup if the cam-
era is mounted on its side. With this arrange-
ment writing appears in its mirror image form
as was illustrated in the text. (B) Deflection coil
hookup permissible if the horizontal and vertical
coils have the same inductance (not usually the
case). This arrangement eliminates the mirror
image problem.
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may prevent spurious outputs but several
very popular ones do not. The author owns
one of these that does not. If in doubt check
the width of your signal with your receiver
in the narrowest bandwith mode. It should be
no more than 3 kc. It is important that slow
scanners operate carefully in order not to

undo the great selling job of MacDonald and
others with the FCC.

Vidicon Blanker For the Slow
Scan Sweeps

The fast scan camera will have blanking
for the original two fast scan sweep rates. It 1s
probably best not to modify this original
circuit in the camera but to add the simple
blanker shown in fig. 15. The cathode of the
vidicon in the camera should be lifted from
ground and returned to ground through the
2200 ohm resistor shown. Some means
should be provided to remove the + 22 volts
when it is desired to view the picture on a
fast scan monitor since the slow scan blank-
ing will show as flicker.

The two sync signals are fed into the bases
of transistors Qs; and Qa: and since they
share a common collector resistor add to turn
on and off the base circuit of Qur for the two
slow scans. The cathode of the vidicon will
be driven positive for the sync signals and
cut off the vidicon for the required period of
time.

Deflection Coil Switching

As mentioned several times before, In
order to obtain a slow scan picture that 1s
sitting upright and not a mirror image of
itself it is necessary to switch deflection coils
in the fast scan camera.

For those that are not sure of the induct-
ance of their deflection coils it 1s recom-
mended that the simplest circuit shown In
fig. 16 be followed. It is only necessary to
replace the 60 cycle scan with the 15 cycle
scan with a simple d.p.d.t. switch or relay.
Be sure that you don't lose sweep voltage at
any time while the vidicon “beam” is turned
high or the target may be damaged.

For those that have symmetrical deflec-
tion coils the more complicated circuit 1s
recommended. Here not only is the 60 cycle
sweep replaced with the 15 cycle sweep but
the horizontal and vertical coils are inter-
changed and one is reversed. There 1s a com-
plete explanation of the reason for this iIn
Part 1 of this series. Again the author recom-
mends the simpler of the two circuits until you
have all the circuits checked out. In case you

See page 110 for New Reader Service




Fig. 17—Power sup-
plies for the sam-
pler camera. The
regulation and rip-
ple characteristics

are wondering what happens if you don’t re-
place the 60 cycle scan with the 15 cycle scan
you may recall that 4 pictures are created side
bv side on the slow scan monitor.

Power Supplies

Since both polarity voltages are required
in the camera modification, two 110/24 volt,
I amp filament transformers are used. This
circuit is shown in fig. 17. A bridge rectifier
circuit gives full wave rectification for both
[polarities. It is important to use the largest
filtering capacitors possible since 60 and 120
cycle hum is the plague of all slow scanners.

Zener diodes are used for all regulated
voltages and it may be necessary to make
slight adjustments in the dropping resistors
0 make sure that the zeners are regulating
for full load. The zener voltage should be

onstant from no-load to full load.

As a final test of adequate filtering, con-
ect an oscilloscope adjusted for high sen-
itivity to the outputs of the power supply
and add filter capacitance until the hum
evel drops to the millivolt level.

It was mentioned earlier that hum prob-
ems caused by magnetic fields may neces-
1ate the removal of the camera transformer
0 an external box. It is advisable, if possible,
o put all of the transformers in this box far
way from the vidicon and sensitive circuits.

onstruction

Since this 1s supposed to be the computer
ge it seemed fitting to build each circuit on

computer type card. Home made cards
ere constructed from glass epoxy vector
oard. The cards are approximately 4” x 5”
nd a flat plug obtained at the local surplus
ouse was bolted on the bottom to mate with
he equivalent chassis mounted plug. A dowel
od was slotted to provide a support on one
ide of the home made card. The components
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are discussed in the
text.

are mounted on one side of the vector board
by means of pins provided for this purpose.
Wires were put on one side to connect the
components. A jig holder with an extension
cable and plug is sometimes used to adjust
the card mounted potentiometers that were
inaccessible in the completed enclosure. The
author feels that this method of construction
has nearly the compactness of printed circuit
cards while providing the flexibility required
for circuit changes and simplicity for home
construction and maintenance.

The author built a complete fast scan
camera and sampler and included a monitor
in the same box. Plug-in cards were used for
the transistor circuitry. The photos show
this camera-monitor combination. It has sev-
eral modes and generates both fast and slow
scan pictures and is also able to display
either fast or slow scan pictures on the moni-
tor tube which has a P; phosphor.

In any case the circuitry is not difficult to
make work in any configuration. Regardless
of whether home made plug-in cards are
used or not, the use of the green glass epoxy
vector boards is highly recommended. They
will not break and construction is very fast
and looks good. It is very easy to modify for
circuit changes.

The power supply should be tested un-

Fig. 18—Boxcarred 1000 cycle waveform as
viewed at point G of fig. 12 in a test of the
sampler operation.
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Comparison photographs from the fast scan (left) and slow scan monitors. The photos were taken
with Polaroid cameras using several close up lenses in tandem which limited the quality of the
picture.

loaded initially to make sure that the drop-
ping resistors are not overheating. The volt-
ages should measure the proper amount as
shown in fig. 17.

The outputs of the power supply should be
checked both unloaded and loaded on a
cathode ray oscilloscope to make sure that
the ripple 1s in the millivolt range.

Next, the horizontal oscillator (15 c.p.s.)
should be aligned. Remember to connect the
6.3 v, 60 cycle voltage to the input of Q; to
provide the line synchronization. The plus
300 volts which is needed for this sweep cir-
cuit can be obtained from the fast scan
camera since one of the vidicon anodes 1s
run at 300 volts. With the vertical input
connected to the output of transistor O« and
the horizontal input connected to 60 cycle
lines the display should show the familiar 4/ 1
Lissajou pattern.

If the circuit has been properly constructed
the adjustment of the H START pot, H STOP
pot and H RATE pot will result in a Lissajou
pattern of some submultiple of 60 cycles.

In the author’s case the exact potentials
measured at the arms of the respective
potentiometers 1s as follows:

H START pot. +4.6 v.

H STOP pot. +3.2 v,

Once the 4/1 pattern is observed the c.r.o.
can be switched to the ordinary display. A 15
cycle sawtooth should be observed at the out-
put of Qs. Check to see if the 6 volt zener 1S
working before going on to the vertical ramp
generator.

The vertical ramp oscillator receives its
synchronization from the horizontal oscil-
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lator previously aligned. As in the case of the
horizontal oscillator the three potentiometers
labeled v RATE, Vv START, and v sToP must be
adjusted. Since the rate is so slow a d.c.
coupled c.r.o. or 20,000 ohm per volt v.o.m.
can be connected to point E at the output of
transistor Q1a. The voltages measured at the
arms of the potentiometers are as follows:

V START 4+ 3.6 v,

v stopr +2.8-3.7 v,

The output voltage varies from 5.2 to 7+3|
volts and feeds the ramp level setter dis-
cussed next. The timing is best adjusted with
a stop watch. There should be no hesitation
in the cycle when the ramp retraces to re-
cycle at the end of the 8 second period.

The ramp level setter is shown in fig. 11
with the measured supply voltages shown.
The measured voltage at the intersection of
the 750 ohm resistors is 7.8 v.

The two potentiometers for level set and|
gain should be readjusted after the system 1is
in operation. As mentioned before, a white
sampling line is visible in the fast scan moni-
tor when sampling. The line should move
from one side of the screen to the other and
retrace without hesitation.

The sampler circuit is not critical to adjust.
A 15,750 cycle ramp should be observed at
the emitter output of transistor Q. A 1/8
cycle ramp should appear at the emitter out-
put of transistor Q7. At the emitter output of
transistor Q- small narrow spikes of voltage
can be seen with the aid of a c.r.o. These are

[Continued on page 99|
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Duo Bander
Qt]]”

TRANSCEIVER

e 216993

Only $8 Monthly on payments

LOOK AT THESE FEATURES: Up to 4040
watts * PEP/SSB = 2 ke Calibration = Sohd I
State VFO «s Covers LSBon 3584.nd 7.1-7.3

el
L — T

© ©

WIRED — Ready for Operation

Designed for the Amateur whose interest is 80 and 40 meter
SS8. Here s power and performunce at a very reasonable cost!
Power to muke good contacts...a selective Receiver, Stability mHz »# HII.[I’]I 2T kHz Crvstal Filter = New .
and compactness! (5"x11% " x107). Weight 11 pounds, Smaller huskv BLB6 tubes in the final to a Pi-network
by far than anvthing in its power class. Beantifully finished. . .a e S and RFO Metering « E-Z one knob
Fantastic performer! Available in both Fixed Station and Mo.
bile Packages (not shown)

tiining,
"Mtk inediveelvicdd Deluxe WHI Hu;nrrhr 5

L e ; Ry

AS A | S g o : |
HOME - | BRAND NEW FROM WRL! Rated for operation
SUPPLY THE at 300 Watts PEP

with all Duo-Bander
“Dllo Power 300” mongS—fixed or
DUAL POWER SUPPLY | M€

ORDER #66MAQ03

Change in an instant ) 1 4995
from Mobile to Home!

e ————

Only $8 monthly

The all-new "Duo-Power 3007 Supply is ideal for
the man using the rig as Fixed-Mobile-Portable at the
least cost, Use as a complete 12VDC mobile supply or
unsnap the transistor module end and nse it for a
1ISVAC home supply. Approx. 5% x 647 x YW
(HWD). Weight 18.5 [bs

Buy 'em together — SAVE $20!* (Order Package ZZM189)

You get the DUO-BANDER IIL. and DUO-POWER 300 Both for $299.90!

‘Cash order only

WORLD RADIO
Catalog on
other _
| Packages 3415 West Broadway ® Council Bluffs, lowa 51501
Available “SERVING THE AMATEUR FOR OVER 33 YEARS™

Dept. CA-DD44
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The
world’s best .
Ham Antenna

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

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

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

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

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

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

The DX Long John from Hy-Gain

SPECIFICATIONS Model 2048 Model 4038  Model 2058  Model 1068  Mode! 1558
Wikt  aMetsr  Mletw  JMeter  i5Metsr
er er
ELECTRICAL i "
Forward Gain 10.33db 9.45db 13.45db 14.5db 13.45db
Front-to-Back Ratio (Average) 23db 25db 284db 22db 20db
Front-to-Side Ratio (Average) 40db 35db 40dd 30db 30db
Maximum Power (RF) 5 KW 5KW 5 KW 5 KW 5 KW
VSWR (at resonance) |.2:1Max. 1.2:1Max. 1.2:1Max. 1.2:1Max 1.2:1 Max.
Faedpoint Impedance 50 Ohms 50 Ohms 50 Ohms 50 Ohms 30 Ohms
Half-Power Beam Width (E Plane) 53 59 48 47 47.5
Half-Power Beam Width (H Plane) 12 795 64 54 60
Frequency Range (Megacycles) 4101435 7t073 14101435 280t029.7 21.01021.150
Approx. Bandwidth at Resonance (2:1 SWR) 325 KC 225KC 370 KC 600 KC 600 KC
Polarization Horiz. Horz. Horiz. Horiz. Horiz.
MECHANICAL 18 ft.
Longest Element 38 ft. 735 ft. 38 ft. 1% in. 24'8"
Element Diameter (Largest) 14 in. 2Y% in. 1% in. 37 ft. 1% in.
Boom Length 31 ft. 46 ft. 46 ft. 3% in. 31'10"
Boom Diameter (Largest) 4% in. 4in, 4 in. 17.6ft. 3% in.
Turning Radius 24.1 ft. 42.2 ft. 29.7 ft. 125 MPH 20.3 ft.
Maximum Wind Servival (No ice) 125 MPH [25MPH 125 MPH 224 Ibs. 125 MPH
Wind Load (100 MPH) 360 Ibs. 7201bs. 555 Ibs. 5.6 274 lbs.
Total Wind Surface Area (Square Feet) 12.8 23.6 18.1 151 Ibs. 6.9
Net Weight (Assembled) 116 Ibs. 250 Ibs. 185 Ibs. 6 151 lbs.
Total Number of Elements 4 3 5 167 Ibs. 5
Shipping Weight 160 Ibs. 300s.  2501bs.  7.8cu.ft. 167 Ibs.
Shipping Volume (Packaged BCP) 89cu. ft. 219cu.ft. 125cu. ft. 2 7.8 cu. ft.
Shipping Cartons 3 4 3 2
For recommended rotators and supporting structures, see Hy-Gain Technical Data Reports on Model RP75 rotating steel pole and Model R-3501 rotators.
HY-GAIN ELECTRONICS CORPORATION+* P. O. Box 868-2 * Lincoiln, Nebraska
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CQ Reviews:
The Swan

Model 250-C
6-Meter
Transceiver

T HE Swan Model 250 6-Neter Transceiver
was reviewed earlier in CQ;' but since then,
la revised version. the Model 250-C, has be-
come avatlable. Inasmuch as present and
prospective users usually are interested in

differences between original and newer ver-
ions of a piece of gear. at this time we'll dis-
uss the changes incorporated in the Model
50-C. We'll also recap some of the basic
caturcs of the 250-series, a block diagram
nd specific details for which may be found
v reference to the earlier review.

Full coverage of the 6-meter band is pro-
ided for operation with 240 watts p.e.p. in-
ut on s.s.b., 180 watts input on c.w. and 75
vatts carrier on a.m. (using one sideband
nlv). Other features are: adjustable Pi-net-
ork for matching to loads of 50-500 ohms,
L.1. operation or v.0.X. (with accessory unit),
roduct and envelope detectors, operation
rom 117/234 v.a.c. or 12 v.d.c. external
ower supplies.

Single conversion is used throughout with
t high order of frequency stability achieved
»v the use of a solid-state v.f.0. and a crystal-
rontrolled b.f.o./carrier oscillator.

The v.f.o. tunes over a 500 kc range for
hich the frequency dial is calibrated in 5 k¢
eps. Any desired 500 kc segment on the 6-
eter band is selected by shifting an mc-
nge-setting capacitor to calibrated points
lated thereto. Swan’s customary velvet-
mooth two-speed drive mechanism, equipped

Technical Director, CQ.

*CO Reviews the Swan Model 250 6-Meter
I'ransceiver,” CQ July 1967, page 57.
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BY WILFRED M. SCHERER * W2AEF

with large easy-to-handle knobs. is furnished
for tuning the v.f.o.

Filter-tvpe s.s.b. gencration and selectivity
1s obtained with a 2.8 k¢ bandwidth crvstal
filter.

Revised Features

Most of the changes incorporated in the
Model 250-C involve the receiver section, the
most notable of which it at the r.f. front-end
where two 6CW4 Nuvisitors in a cascode-tvpe
circuit are used in place of a single neutral-
ized 6HAS triode as originallv used in the
Model 250. An improved noise figure and bet-
ter sensitivity is realized with the new setup.
A 6HAS triode mixer has been retained. The
front-end circuitry is shown at fig. |.

Traps—Two parallel-tuned traps are con-
nected in series with the antenna input which
is matched for 50 ohms by means of a tap on
the r.f.-input inductor, One trap is tuned to 28
mc for improving the rejection of images that
may be due to signals on the 10-meter band.
Its effectiveness is attested by the fact that the
image rejection measured 80 db.

The other trap is tuned to 58 mc to mini-
mize the possibility of “birdies” from TV
Channel 2.

V.F.O.—Another change is that the v.f.o. is
completely shielded with its components in-
stalled above the chassis. The mc-range-set-
ting capacitor is now adjusted by a 6:1 ratio
control that has a dial which may be locked
at any chosen setting. The dial is calibrated
for the settings required for each 500 kc seg-
ment of the 50-mc band. The mechanics of
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To Crystal

Sidebond Filuri

eTK

18 K
B+ 'B+ !101

Fig. 1 —Front-end circuitry for the Swan 250-C. L, C;, Ly, C, are 28 mc 58 mc traps, respectively, |
as explained in the text. The grids of V, and V3 are fix-tuned, the plate of V5 is tuned with a vari- |
able capacitor (C3) that is ganged to the tuning capacitors for the v.f.o. amplifier, transmitter
mixer and driver. A noise silencer or blanker may be installed in place of the jumper between

J'| and Jz.

the setup make it easy to precisely adjust the
capacitor and to subsequently prevent its
accidently being knocked off calibration. In
addition, a built-in crystal calibrator furnishes
markers at the 250 kc intervals, thus allowing
an accurate setting of the capacitor to be
made for proper correlation with the fre-
quency readout on the v.f.o. dial.

An accessory socket on the rear of the set
permits an external v.f.o. (Swan Model 210)
to be fed to the v.f.o. buffer/amplifier for
split-frequency operation.

I.LF.—In the Model 250-C the 1.f. has been
changed from 10.7 mc to 10.9 mc which thus

e
002 IE A

100K
220

ol

Fig. 2—Product/Envelope Detector circuitry used
in the 250-C. The triode normally functions as a
conventional product detector, The tube is made
to function as a grid-leak type envelope detector
for a.m. by the mode switch which sets up cut-off
bias on receive to disable the b.f.0., grounds the
bottom end of Lyjg1 (shorting out Ryyp3) and
removes the ground from Ryy01-Ri102 junction
thus providing a grid leak of 280 K.
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requires a 200 kc shift in the range of the
heterodyning signals from the v.f.o. This
move evidently has been made to eliminate
certain Spurious responses.

Detectors—One triode section of a 12AX7 is
used for the product detector in a conven
tional setup of this type; however, by switch
ing certain circuit elements, it also is made
to function as an envelope detector for a.m
The arrangement is the same as that used 1

the Model 250, but since the circuitry was
not shown in the former review, it 1S nov

presented at fig. 2.

Sideband Selection—A choice of operatio
on either the upper or lower sideband is no

provided and is accomplished by switching
crystals at the b.f.o./carrier oscillator for ¢
3 kc frequency change to either side of the
crystal sideband-filter. The v.f.0. frequency 1
not compensated for this frequency shift
thus necessitating that the v.f.o. be retunec
3 kc when sidebands are changed.

A.G.C.—A modification in the a.g.c. system 1
that the gain of the Ist and 2nd i.f. amplifiers
is controlled from the same a.g.c. line anc
with the same time constants. The a.g.c. no
also controls the r.f.-input amplifier and a
a.g.c. charging-bypass diode is incorporatec
to prevent the time-constant capacitor fron
charging during transmit and hanging up o1
the switch back to receive. The r.f.-gain co
trol has been rearranged so that it varies
negative potential applied to the a.g.c. line.

Noise Silencer—There is no built-in nois
limiter as in the Model 250, but through th
use of rear-apron phono jacks, the circu

See page 110 for New Reader Servic




between the receiver mixer and the crystal
filter may be opened and a noise stlencer (or
noise blanker) may be installed thercat where
it can be most elfective, since it then func-
tions before any noise-pulse stretching can
take place at the crystal bandpass filter.

The Swan Model NS-1 Noise-Silencer ac-
cessory i1s available for the job. It consists of
tlvlwn-stugc 10.9 mc amplifier using f.c.t.’s

ith the often found i.f. noisc-limiter setup
sing two self-biased diodes shunted across
he amplifier output as shown at fig. 3. Oper-
ting voltage is obtained from a third phono
ack.

ransmilter— | he only apparent changes re-
ated to the transmitted section are that a
JHS8 is used in place of a 7360 in the bal-
nced modulator, auxiliary relay contacts are
ocated on the antenna-transfer relay instead
bn the XMT-REC relay, the latter relay switches
he screen and plate voltages on or off for
receive and transmit as needed on the related
tages without simultaneously opening or
tlosing the tube-cathode returns as is done in
he Model 250.

etering—Besides indicating the p.a. cath-
e current or relative output power, the
eter now iIs automatically switched on re-
eive to indicate signal strength up to 70 db
ver S-9. On transmit, the meter automatic-
lly indicates the p.a. cathode current; while
n tuneup it shows the relative output.

ntrols—The only other change in the way
f controls is that the mode switch selects
ither u.s.b., 1.s.b. or provides for a.m. on
ceive. The function switch has five posi-
ONns: CALIBRATE, RECEIVE, TRANSMIT, C.W.
d TUNE.

The normal operating position for s.s.b.
a.m. is at RECEIVE, in which case either
.t.t. or v.0.X. operation may be had. An out-
ard accessory is required for the latter. The
wan VX-2 v.0.X. accessory is a solid-state
air which also may be used for v.o.x.-type
break-in with c.w.

F. Filtering—The rear of the socket for
e connections to the external power supply
enclosed in a copper box with r.f. chokes
erein and feedthrough-type bypasses em-
oyed on the voltage-supply lines for mini-
izing stray r.f. radiation or TVI. The power-

pply requirements are the same as those for
e Model 250.

Performance
The performance of the 250-C, both on
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Fig. 3—Circuit for the Swan NS-1 Noise Silen-

cer for use at Jy, J; [fig. 1). Two f.e.t.'s make up

a 10.9 mc amplifier with self-biased noise-limit-
ing diodes shunting the output.

receive and transmit, was found to be essen-
tially the same as reported earlier for the
Model 250, but with the following exceptions
or additions:

RECEIVER NOISE FIGURE: 3 db. SENSITI-
viTy: 0.1 uv for 10 db S+N/N (on s.s.b.).
The front-end apparently is optimized for
operation on the lower portion of the band,
inasmuch as the gain and the sensitivity both
decreased as the receiver was tuned higher in
frequency, particularly above 52 mc¢ with an
eventual drop in sensitivity to 1 v for 10
db S+ N/N at 54 mc.

IMAGE REJECTION: 80 db with receiver
tuned to 50.2 mc, 60 db at 51 mc. Where
operation usually is conducted at the higher
frequencies and if adverse images thereat are
experienced, the 28 mc trap may be retuned
for higher rejection. This must be done with
a tool passed through the p.a. compartment,
so extreme care must be taken to avoid con-
tact with high voltage therein.

Spurious-Signal rejection otherwise was at
least 60 db and i.f.-signal rejection was 70 db.
A more desirable a.g.c. release time also was
experienced.

The Swan Model 250-C 6-Meter Trans-
ceiver is priced at $420, less power supply.
It is a product of Swan Electronics, Ocean-
side, Californmia. —W2AEF

Troubled with TX-I?
Read this month’s

Q& A Column
on page 78
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CQ Reviews:

The S-DeC Unit

BY WILFRED M. SCHERER,* W2AEF

A RECENT product is the S-DeC unit which
is a universal-type circuit board into which
electronic components may be inserted and
automatically interconnected for rapidly
breadboarding electronic projects, experi-
mental or developmental circuits, test setups,
etc., without the need for soldering

Each S-DeC consists of a 44" x 24" X
7/8" plastic box on the top of which are 70
holes. In back of each hole is a phosphor-
bronze dual-leaf spring-type contact which
grips the component lead when it is inserted
into the hole. Wires up to .040” or number 18
may be accepted. The contact points are di-
vided between two independent panels, each
of which has 7 rows of 5 contacts each. The
contacts in each row are connected together
and thus form one circuit run to which 5
separate wires from different components
may be connected.

As shown at fig. 1, each contact hole 1s
identified by a numeral for a reference that
makes it possible to plan aforehand and note
on a schematic diagram the individual con-
tact holes required for each component.

*Technical Director, CQ.

An S-DeC shown with the accessory panel in-

stalled, illustrating controls mounted on the panel

and the leads of other circuit components in-

serted at the contact holes on the face of the
unit.
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If needed, the components may easily
rearranged for circuit changes or differen
value-ones may be substituted simply b
pulling out their leads and reinserting the
at the required contact holes. This is particu
larly helpful where experimental projects ar
involved.

Also supplied with the S-DeC is an acces
sory kit which includes a small panel wit
3/8"-diameter holes in it for the installatio
of controls such as a potentiometer, smal|
switch, variable capacitor, etc. The pane
mounts vertically into slots along one side o
the box. In addition, solderless connection
to these components may be made usin
small springs provided in the kit. A spring i
pushed over the component lug, the con
necting lead is inserted in the lug hole and th
spring 1s then released to trap the wire lea
There also are several clips that can b
mounted on the edge of the panel for holdin
other type components such as a small co
form or a ferrite-rod antenna.

Interlocking keyways on the sides of th
box make it possible to join two or mor
S-DeC’s together in order to provide large|
circuit area or to couple together additiong
electronic functions.

From the radio-amateur’s point of view
the S-DeC would be most valuable for e)i

perimental work or for testing various se
ups; however, instructions are supplied wit
the S-DeC for assembling various transis
torized projects, some of which may be usefu
for the amateur or of interest for the hobby
ist. The projects include: an electronic flasher
a binary counter (x2), L/C oscillator, 3
stage a.f. amplifier, code practice oscillatof
3-transistor standard-broadcast radio receiv
er, u.h.f. microphone, light-operated s“ritcl“
phase-shift a.f. oscillator and a Wein-bridg
oscillator. |
In respect to these, the contact holes ar
spaced apart by about 3/8”, so where a tran
istor with short leads is used, it will havej
be plugged into a socket the terminals
which are connected to the required S-Del

See page 110 for New Reader Servic




Go Mobile with
Hy-Gain Accessories

Mobile Body Mount Kit

o~

kig. | —Drawing of a portion of an S-DeC show- i
ng the layout for the contacts. The horizontal — Model Number 493
nes between the contact-holes show the paral- | O e 5&.9::- et
. . nrome, ail, adapis Doy mount
‘I ?nnn?ctluns for each group of five contacts. Flush Body Mount ' ';::’:?_ 259 s
imilar lines and the numerals are embossed on | ;ﬂﬁﬂgg' ;T'”DE" 499.
the S-DeC for the user’s guidance.
ac Spring, Chrome
ontacts. Plated Heavy Duty
So far we have put an S-DeC to good use | Mode! Number 417.
. . . . . . 3 5 net
h checking out several transistorized circuits | ol
1 connection with which optimization of the | E“’r‘-’;‘*‘:p:'ﬂ‘gj
. . . . X1 Eavy LDuty
ircuitry and component values was handily Model Number 511 Plastic Gutter Clio
etermined; for checking out component 595 net Model Number 573
lues and circuitry for low- and high-pass i

ters; and for setting up various L/C com- | * Most advanced accessories under the sun
inations to be checked with a g.d.o. for a
2sired frequency. |
Technical specifications for the S-DeC are |
Kk follows: |
Insertion & Withdrawal Forces (.040” ‘
tire) after 1000 insertions: 2-3 oz. wt. Resis-
ince between adjacent contacts (total): 10
egohms. Insulation resistance between
jacent rows: 10,000 megohms., Capaci-
nce between adjacent rows: 3 mmf. Con-

cts: Phosphor-Bronze to BSS 407/2 self- '
nish: Maximum Temperature: 70° C. | ' T OW E R s
The S-DeC is priced at $5.75 complete _

ith the accessory kit and a Jeaflet of pro-

Extra Special Extras from Hf-Gain

Hy-Gain Electronics Corporation
P.0O. Box 868, Lincoln, Nebraska 68501

lcts. Also included is a jig for shaping the : "
bmponent leads to the correct dimensions ‘ Enjoy the convenience and
Hated to the required contact holes. The safety of the genuine original
ipplier is Intratec , 399 Jefferson Highway, | sl E-Z Way Crankup Tiltover
rlington, Virginia 22202, —W2AEF | H Tower! The tower is easily
i o BT . | raised, retracted, set at any
| height by one man...and
| CQ READER SERV|CE R tiltﬁg to hyt.:)riznntal position.

Td obtain descriptive literature from ad-
tertiscrs. simply check the box next to the
ame of each advertiser listed in the left | |
olumn on page 110. We will forward your : - = ~=

ame and address to the appropriate ad- -_ A k. L)
ertiser(s), and vou will receive the liter- | | 4 FOR THE NAME OF YOUR
ture in short order. This service is pro- NEAREST DEALER, WRITE
ided by the CQ staff at no additional . | »
harge to the reader or advertiser. Take ‘
dvantage of this service as advertisers

welcome the chance to discuss their
hroduct.

More are in use than any other
kind ... write and find out why!\

E-Z WA

P. O. Box 17196 7 Z00UCES, inc.
TAMPA, FLORIDA 33612

e page 110 for New Reader Service August, 1969 e CQ e 3]



HENRY RADIO
WELCOMES THE MARRIAGE

OF TWO OLD FRIENDS
..OWAN AND HORNET

Now, by combining the know-how of two of the industry’s mo
experienced manufacturers, the amateur’s needs will be even
better served. And Henry Radio, as it has for many years, will |
bring the exciting results to you. For the very best deal anypla
you can buy a Hornet antenna as part of Henry Radio’s world
famous antenna package program. Let us send you detailed
literature.

.-—-'""1"-'.-.—‘;
— - ' |
W e
__....--\
= ¢

For the discriminating
amateur...the Imperial Hornet
I'B 1000-4...commercial quality
construction, unexcelled performance. |

EASY FINANCING « 10% DOWN OR TRADE-IN DOWN + NO FINANCE CHARG‘

PAID IN 90 DAYS *» GOOD RECONDITIONED APPARATUS * Nearly all makes & mog

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded b
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin.

TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (Wé6Z

CALL DIRECT . . USE AREA CODE

Butler Missoun, 64730 816 679

Radio Stores |
TR : 11240 W. Olympic, Los Angeles, Calif.. 90064 213 4717
931 N. Euchid. Anaheim. Calif.. 92801 714 772

EER e e S e e S imTE oy s et o Eah s S e i S AR St e e e O S S T L R,

“World's Largest Distributor of Amateur Radio Equipment”
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HE necessary complexity in equipment
hich is required as a result of crowding on
he citizens band has relegated the venerable
eathkit CB-1 to the back shelf in many
reas of the country. On the other hand, the
eathkit “Sixer,” which is very similar in
esign, has an excellent current reputation on
1X meters since crowding is seldom a prob-
m. Conversion of the CB-1 to six meters is
uite a simple and inexpensive job, but you
ould be sure that the unit works on the citi-
n band before tackling the conversion.
Obtain the following items for the receiver
ortion of the conversion and tackle it first:
4'2 inch length of insulated hook up wire
18 to #22).
] each 50 mmf 600 volt disc ceramic
ppacitor.
412 inch length of heavy insulated wire or
(G-58 coax.
The part numbers in the step-by-step in-
ructions refer to the schematic on page 6
f CB-1 Manual.
. Remove 270K resistor (Rz205) from
ross antenna jack. Simplest method is to
teak the resistor in half and clip off the ends.
2. Remove wire connection between an-
nna jack and trimmer capacitor (Czo0).
3. Rotate the antenna jack one half turn
) that its ground lug is next to the trimmer
ipacitor C2o0.
4. Remove trap coil (L203) fro
mmer capacitor C2p9.
5. Solder adjacent end of trimmcar Cogo tO
e ground lug of antenna jack.

ACTOSS

205 Maple Avenue, Fairfax, Virginia 22030,
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CONVERTING THE
HEATH CB-1 TO
SIX METERS

BY WALLACE O. ENDERLE * W6GNV /4

| This article describes the conversion of a CB transceiver to 6 meter operation.
Also included is a simple audio squelch circuit.

6. Carefully remove the heavy insulated
wire between the end of trimmer C200 and
pin 12 of TRANSMIT-RECEIVE SWITCH.

7. Break and remove the 2.7K resistor
(R101) from between pin 8 of tube 6ANS
(V1A) and the tie strip lug which is connected
to the center of the tube socket.

8. Remove the 12 mmf capacitor, Cioz,
across terminals of coil Lio: and also remove
3 turns of wire from coil. This coil connects
to pin 8 of 6ANS (V1a).

9. Remove the 2.2 mmf capacitor, Cioi,
from between pin 10 of transmit-receive
switch and top of coil Lioz.

10. Bare both ends of a 42 inch length of
insulated hook-up wire and connect one end
to the ground terminal of coil Lio1; make two
turn link around lower portion of the coil
and connect the free end of the wire to pin
10 of TRANSMIT-RECEIVE switch.

1. Remove capacitor Ci1o from across
detector coil, Lio2, and remove 3 turns from
coil Lioz.

12. Remove the 100 mmf capacitor, Ci11,

Ant

Fig. 1 —Modified receiver circuit of a Heath CB-1
converted for & meter operation. Only the
changes are shown.
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and replace it with a 50 mmf capacitor be-
tween pin 2 of V1B and the top of the detector
coil, Lio2.

13. Remove the upper end of the 2.2 mmf
capacitor, Cro7, from the main tuning capaci-
tor, Cos, and connect the end directly to top
of coil Line.

14. Connect the 42 inch length of heavy
insulated wire (or center conductor of same
length of RG-58 coax) directly between the
center pin of the antenna jack and pin 12 of
TRANSMIT-RECEIVE switch. If coax is used.
ground outer shield to the chassis connector
at the phono plug.

Except for adjusting the tuning range and
peaking the r.f. stage, the receiver is now
converted for sensitive 6 meter reception. As
converted, a total coverage of approximately
1.5 mc of the band is possible, and this can
be set to cover the most active portion of the
band by adjustment of the slug in the detector
coil, Lioz. Upon completion of the transmitter
conversion which follows, use pages 41 to 44
of the CB-1 manual for adjustment tech-
niques. The circuit, after modification 1s
shown in fig. 1.

Transmitter Conversion

Obtain the following items for the trans-
mitter portion of the conversion.

1-10,000 ohm 1/2 watt resistor.

1-100 mmf 600 volt ceramic disc capacitor.

1-10,000 ohm 2 watt resistor.

1-crystal, HC-6/U style, Sth harmonic cut,
for desired transmit frequency (50.25 to 50.5

recommended).
Step-by-step instructions for transmitter

conversion are given below.

1. Disconnect the ground lead of the crys-
tal socket at the lug on the side of the 6AUS
(ViA).

2. Remove R201, 47K resistor, from across
the crystal socket.

3. Disconnect and remove the lead between

{6AUS

X [FIR9
A b Y-

A

i2

2 Turn Link
10K TR Switch

2w Czo9
T

Fig. 2—Modified transmitter circuit of a Heath
CB-1 converted for 6 meter operation. Only the
changes are shown.
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the crystal socket and pin 2 of the 6AUS
(V1A).

4. Disconnect the ground end of the 0.001]
mf capacitor, C202, and connect it to the
closest pin (now open) of the crystal socket.

5.Connect a 10K 1/2 watt resistor between‘
ground and the other end of the crystal socket.|

6. Connect pin 2 of the 6AUS8 (V14A) to th
ungrounded end of the crystal socket.

7. Connect a 100 mmf capacitor from th
other end of the crystal socket to groundj
(Note: If crystal is not active, a S0 mmf ca-
pacitor may be used instead.)

8. Remove the 12 mmf capacitor, Caos, fro
across the oscillator coil, Lao.

9. Remove 3 turns from the oscillator coil
Loo1.

10. Remove the 12 mmf capacitor, C2ox
from across the amplifier coil, L2o.

11. Remove 2 turns from the amplifier coil
L:_‘_l'r:,_’.

12. Replace the plate voltage droppin
resistor (R202) for the oscillator section of th
6AUS8 with a 10K 2 watt resistor.

13. Using the 3'2 inch length of heav
insulated wire removed in step 6 of the r
ceiver section conversion (or a 32 Inc
length of RG-58 coax), connect the open en
of two turn link on transmitter coil, Lzo:
to the open end of the trimmer capacito
Cam. If coax is used, ground the shield to th
antenna jack.

14. Place a 6 meter crystal in the socke
(Note: Only harmonic cut crystals will wor
satisfactorily in this conversion, as in HW-2
version of the Sixer.)

15. Except for tune-up as indicated o
pages 41 to 44 of CB-1 manual, the basi
conversion is completed and a very efficient
watt transceiver is now yours. The circuit
the converted transmitter section is shown 1
fig. 2.

Audio Squelch

For construction and installation of th|
audioa operated squelch circuit, the followi
items will be needed:

1-s.p.d.t. sensitive relay (4K to 8K, 312
172 ma respectively).

1-germanium or silicon diode such as IN
or 1NS83.

l-~pN medium gain transistor such ¢
2N35A, 2N228 or 2N697 (Oh).

1-5 ohm 1 watt resistor.

2-11K 1/2 watt resistors.

1-1200 ohm 1/2 watt resistor.

1-d.p.d.t. slide switch.

See page 110 for New Reader Servi




{ To Pn2
of 6AQ5

(+15«)

Fig. 3—Circuit of an audio squelch that can be
added to the Heath CB-1, modified for 6 meter
operation.

1-15 ohm 1/2 watt resistor.

1-200 mf 10 volt electrolytic.

2-4 lug terminal strips.

The circuit of the squelch used is shown
n fig. 3 and a pictorial for the construction
s shown in fig. 4. The audio voltage that
appears across the secondary of the output

ansformer is rectified by CR; and filtered by

1. This voltage forward biases Qi so that its
ollector current triggers K; connecting the
peaker to the output. Switch S; bypasses the
quelch circuit.

The relay may be mounted on the trans-
eiver power transformer by sanding the top
f the transformer and soldering a copper or
in bracket at this point. The remainder of the
ircuit components mount on the terminal
trips that are located on a bracket at the back
f the speaker. The switch can be mounted
on the front panel above the pilot and trans-
nit llghts

e —————

To Normally Closed

To Relay Coul Relay Contact

y »
]
// i
=
Gnd
E 21K |
| 1200
' 200 mt -
To Qutput
Transformer

Fig. 4—Pictorial layout of the audio squelch
construction.

This circuit is only useful for strong local
stations since it depends on the increase in
audio strength of speech over the normal hiss
of the superregenerative detector. With
squelch on, the audio gain control must be
first advanced until the circuit triggers with
noise, and then backed off until the noise cuts
off. A strong modulated signal will then trig-
ger the circuit on. The 200 mf capacitor will
tend to hold the circuit on during short pauses
in the speech. Carrier alone will not trigger
this circuit nor will it work on signals with
weak modulation.

Two CB-1's have been converted in the
above manner and I have had a ball with
both. Hope you have the same success. -

New Amateur Products

Diode and Transistor Checker

s NEW low-cost diode and transistor checker is being marketed by
exscan Technical Products, which 1s a go-no-go checker operating at
ery low current levels. Designated the DT-100, the device is ideal for
hecking semiconductor devices before and after installation in a p.c.
yoard, and for sorting “economy bulk-packed” transistors for dead ones.

he DT-100 can also be used for in-circuit testing of these components,
distinct time and transistor saver. Priced at $14.95, it is available from
exscan, Technical Products Division, 7707 Records St., Indianapolis, Ind.

16226.

Mini Solid State Audio Generator

FUR those troubleshooting jobs away from the workbench, the new
Minigen 4110 pocket sized solid state audio signal generator by Century
General Corp. will fill the bill. Measuring less than 3” X 4" X 154", the
instrument supplies 0-2.5 v. output at any of three switch selected fre-
quencies: 400 c.p.s., 1 kc, and 10 kc. The 10 kc output can be easily con-
verted to 5 kc by a simple internal change. Stability 1s excellent, and the
4110 operates for months from a single 9 v. transistor radio battery. The
price is $14.95 from Century General Corp., 90 Broad Street, New York,

N.Y. 10004.
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THE

INDUCTO-TUNER

BY WILLIAM I. ORR," W6SAI

A versatile antenna system for 1.8 to 30 mc, patterened after the AN/SRA-
25, makes use of a 35" whip, a variable impedance matching transformer, a
loading coil and ans.w.r. bridge. It will also work into random lengths of wire.

A N antenna system that will operate over
the complete frequency range of 1.8 to 30.0
mc 18 a handy device to have at hand. It per-
mits operation on amateur bands that might
normally be out of the range of the main
antenna installation and also allows efficient
operation on MARS frequencies plus good
reception on RTTY stations outside the ama-
teur bands. If the main station antenna be-
comes inoperative, the auxiliary all-frequen-
cy, general purpose antenna may be quickly
pressed into use. It can also serve as an aux-
iliary antenna for DX operations when the
user wishes to monitor two frequencies sim-
ultaneously. In addition, if the auxiliary an-
tenna exhibits polarization opposite to the
main station antenna, it is very useful when
propagation anomalies render the main an-
tenna virtually useless. All in all, if you have
never used an auxiliary antenna of this type,
you really don’t know what you have missed
in the way of convenience provided by a
reliable all-frequency back-up antenna
system.

The antenna described in this article 1s a
simplified version of the military type AN/-
SRA-25 antenna system designed for semi-
portable, low power (100 watts p.e.p.) s.s.b.
installations. The AN/SRA-25 system was a
semi-automatic device that provided means
for electrically adjusting a standard 35 foot
vertical whip antenna for operation as a
quarter-wave grounded Marconi element for
four separate frequency ranges covering the
h.f. spectrum. The military device was pre-
tuned and motor driven for automatic fre-
quency selection. The amateur version, on
the other hand, dispenses with this auxiliary

*Manager, Amateur Service Department, Eimac
Division of Varian, San Carlos, California 94070.
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equipment and allows the tuner to be used
with a random length wire antenna, if desired.
A remote control relay system may, of cuursej

be added by the amateur, but this (in m
mind) tends to spoil the simplicity of th
antenna system.

The 35 Foot Whip

The 35 foot vertical whip seems to be
standard item of military hardware, as it i
used for fixed land-based operations and als
on various Naval vessels. Indeed, when th
TV shots of the Apollo-8 recovery operatio
were observed, the carrier Yorktown seeme
to be bristling with antennas of this type. |
any event, an antenna of this type is easy fol
the radio amateur to assemble and erect anc
1S modest 1n cost. ,

If the whip is operated against ground
Marconi-fashion, the terminal feed point 1m
pedance of the antenna goes through thg
usual gyrations covering positive and nega;
tive reactance and various values of radia;
ation resistance, ranging from an ohm or twc
at 1.8 mc to several hundred or a thousanc
or so ohms at a point of half-wave resonance
Some form of antenna tuner is therefore nec:
essary to transform this wide range of imped
ance values presented by the whip to a nom
inal value of 50 ohms, suitable for match tj
modern s.s.b. transmitters and transmissior
line. The reactance, too must be accountec
for in some fashion.

Various antenna tuning schemes have beer
presented over the years. Most of them func
tion as an L-C circuit in series or parallel witl
the antenna to provide the correct amount O
inductance or capacitive reactance values t
make the 35 foot whip appear electrically a
a quarter-wave antenna. The AN/SRA-2.
tuning unit does exactly this job, and include

See page 110 for New Reader Servic
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' matching transformer used

35
Whip Ant

Varmable
Impedonce f‘Lnaqu
Transformer Copocitors
To Xmtr -c
(5010 Line) Variable m
Loading Conl
=

Fig. 1—Block diagram of the matching system
used to feed a 35" whip over a frequency range
of 1.8 mc to 30 mc. The variable impedance
transformer is a center tapped rotary coil and
with the loading coil and capacitors, permits
matching of the antenna to a 50 ohm line. The
s.w.r. bridge, incorporated into the tuner, indi-
cates the proper match.

a umque variable transformer for adjusting
the impedance of the antenna to the 50 ohm
impedance of the transmission line, regardless
of the transmitter frequency in the h.f. range
of the antenna system.

The Matching System

A block diagram of the matching system is
shown in fig. 1. The system is composed of a
reflectometer device which indicates antenna
impedance and reactance plus controls to
adjust the degree of reactance and value of
antenna impedance presented to the trans-
mission line. A frequency selector switch per-
mits the operator to choose the following
operating ranges:

=50 ohm dummy load

2—1.8-4.0 mc

3—3.6-7.0 mc
4—5.0-10.0 mc
5—8.0-19 mc

6—18-30 mc

Fig. 2—Variable impedance

in the AN/5RA-25 tuning
unit is a center tapped ro-
tary inductor. The shaft is
split at the center and insul-
ated. Wiping contacts on
each end of the shaft make
connection to the center tap
and one end of coil winding.
The opposite end of wind-
ing floats.

See page 110 for New Reader Service

The dummy load position enables the
transmitter to be initially loaded for optimum
performance at the proper impedance before
it is switched to the antenna resonating and
matching circuits,

The low frequency range (switch position
2) 1s covered in two segments; however. only
one of these segments is available at a time.
The extra frequency range extension below
2.5 mc is covered by the insertion of a
fixed loading coil in series with the variable
loading coil. This coil is normally out of the
circuit except for operation on channels be-
tween 1.8 and 2.5 mc.

Resonance may thus be established by the
series connected loading coils to provide a
point of maximum current at the antenna
terminal of the tuning unit. At the higher
frequencies (30 mc, for example), the antenna
is about two half wavelengths long and a point
of high voltage exists at the antenna terminal
of the unit. Sufficient inductance is there-
fore added to bring the overall electrical
length to the nearest current loop, which is
two and one-quarter wavelengths. Reactance
adjustment capacitors compensate for usual
excursions of reactance near half-wavelength
frequency points.

At the lower frequency end of the oper-
ating range (2 mc, for example), the whip is
a fraction of a quarter wavelength and must

Litatatyl
ONE INCH |
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Fig. 3—Circuit of the Inductor-Match antenna
tuner patterned after the AN/SRA-25 tuning
unit. Components L' and $2 eliminate the need
for the variable impedance transformer shown in
fig. 2. The two 0.01 capacitors are ceramic types.

Parts List

Ci—25 mmf ceramic trimmer; Centralab 822-
CN or equiv.

C,—75 mmf silver mica.

C;, C4—250 mmf silver mica.

Cs, Cs, C;—24 mmf, 7500 volts; Centralab
850S5-25Z or equiv.

Cg— 100 mmf, 7500 volts; Centralab 850S-100N
or equiv.

Ly—32 uh (approx.) 36 t. #20, 2” dia. 2” long
tapped every 3 turns; Air Dux #1616 or equiv.

be electrically loaded to establish the proper
resonance. This 1s accomplished by the use
of the rotary loading coil, just as in the case
at 30 mc, however, the total inductance re-
quires the use of the additional series-con-
nected coil.

When resonance is established, the resistive
load presented to the transmitter by the whip
and series loading coil varies over a range of
approximately 2 to 100 ohms. This may be
transformed to a nominal value of 50 ohms
by means of an air core matching transformer.
In the military unit, the matching transfor-
mer took the form of a variable inductor
having a center-tap connection. This coil
differs from the common rotary coil in that
the winding is tapped and one end is free.
The opposite end of the coil is grounded. Such
a device poses a tricky construction problem
as the center-tap point must be brought out
by means of a wiping contact to provide
electrical continuity as the coil is rotated. The
unit used in the AN/SRA-25 tuning unit is
shown in fig. 2. The shaft of the inductor is
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L,—Rotary indu-tor, approx. 25 ph; Johnson
229-203 or equiv.

L3—15 wph (approx.) 20 t. #16, 2” long; Air
Dux #1610 or equiv.

Ri—Ten 10 ohm 2 watt composition resistors in
parallel. See fig. 4.

R,—50 ohm 100 watt non-inductive dummy load.
Sprague type 453-E Koolohm or equiv.

Use ten 500 ohm 5 watt resistors in parallel for
100 watts p.e.p. or 50 watts average power.
RFC,, RFC,—2.5 mh; National R-100 or equiv.
$1—S.p. 2 pos. ceramic deck, Centralab 2501
or equiv.

S,—S.p. 11 pos. ceramic deck, Centralab 2503
or equiv.

S;3—S.p. 4 pos. ceramic deck, Centralab 2501
or equiv.

split and insulated at the center and the two
portions are joined by a phenolic coupling.
Wiping contacts at the shaft ends permit two
rotary joints to make connections to the coil
center-tap and also to the moving tap point.
The supports at each end of the inductor are
insulated from each other and electrical con-
nection to the unit is made at these supports.

When the rotary inductor is set so the
moveable tap is at the mid-point of the coll,
the transformation ratio is 1:1. As the coil is
rotated and the tap moved towards the
ground end, a step-down ratio is achieved,
which increases in magnitude as the tap
approaches the grounded end of the coil. On
the other hand, when rotation is reversed, the
moveable tap approaches the free, or “hot”
end of the coil and a step-up ratio is achieved,
which increases in magnitude as the tap ap-
proaches the free end of the coil. Thus the
resistive component of antenna impedance
may be matched over a large range by ro-
tating the variable ratio transformer.

The two main controls of the matching
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unit thus provide impedance transformation
and reactance cancellation over the operating
range of the tuning unit. Since fixed high
voltage series capacitors are used, no high
voltage buildup on variable air capacitors
occurs 1n the unit and danger of flash over
1s nonexistent. This is especially important
when the unit is used in humid climates or at
high altitudes.

The Inducto-Match

An amateur version of the military unit
may be constructed without the necessity of
using the rotary matching transformer, which
is a difficult unit to build. A satisfactory sub-
stitude for this unique device is a tapped
transformer which, while not affording in-
finite resolution, provides a sufficient number
of discrete transformation ratios so that the
match to the antenna may be made very
close. As in the case of the military unit, a
simple s.w.r. meter is incorporated in the
device to permit the operator to establish the
correct settings of the various controls. A
schematic of the Inducto-Match is shown in
fig. 3. The panel identifiers of the various
controls are shown in boxes.

To the left of the TEST-OPERATE switch, S,
IS a simple s.w.r. meter connected in reverse
position. When the s.w.r. ratio at the input
terminals 1s 1:1, the meter will read zero,
with increased reading for higher values of
s.w.r. Thus it is only necessary to “tune for
zero” to establish correct antenna resonance.
The bridge capacitor of the s.w.r. meter is
made up of three separate silver mica capac-
itors connected in a triangle, as shown in fig.4.
This tends to provide a better meter null at
the higher frequency end of the spectrum.

The bridge resistor, Ri, is made up of ten
10 ohm, 2 watt composition resistors grouped
in a bunch and parallel connected. The phys-
ical arrangement is also shown in fig. 4. Leads
should be reasonably short. The leads from
the r.f. chokes to the meter contain only d.c.
and their length is not critical.

The TEST-OPERATE switch, Si, permits the
operator to select the antenna tuner or a
dummy load as the terminating device. When
placed in the OPERATE position, the antenna
tuner is in use. Coil Ly is a length of air
wound inductor mounted to the back of
switch S2 by its leads. Coil L is placed at
right angles to coils L2 and L3;. Rotary coil
L> is run from a counter dial, while coil L3
is placed to the rear of L2, and is shorted out
for operation above 2.5 mc. The simplest way

See page 110 for New Reader Service

to accomplish this is to jump the coil with a
short length of wire having copper battery
clips at the ends. The jumper is removed for
operation below 2.5 mc. Reactance switch,
S3 and its capacitors are placed near the an-
tenna terminal, Jo.

Asjde from the placement of parts in the
s.w.r. bridge, construction of the Inducto-
Match is not critical. It is only suggested that
sufficient space be allowed around the induc-
tors so that their Q is not degraded by the
presence of nearby cabinet walls or other
large metallic objects.

To Jl

Fig. 4-Recommended physical layout for the

s.w.r. bridge components. Resistor Ry is made up

of ten 10 ohm composition resistors mounted
between two 1” diameter copper discs.

Moni-Match Operation

Operation of the Moni-Match is very sim-
ple. The antenna is attached and the trans-
mitter tuned up with the TEST-OPERATE switch
in the TEST position. The transmitter is tuned
into the dummy load with reduced trans-
mitter power. The switch is then thrown to
the OPERATE position. Unless by a fortunate
stroke of fate, the tuning unit will not be
properly resonated and a reading will be ob-
served on the s.w.r. meter. The SENSITIVITY
control is set to provide a near-full scale
reading on the meter. The impedance trans-
formation switch (labelled R). the reactance
switch (labelled X’), and the rotary coil
(labeled X) are varied until the s.w.r. read-
ing declines. With proper setting of these
controls, the meter reading may be made to
approach zero, indicating that the transmitter
“sees” a 50 ohm nonreactive load.

It 1s recommended that tuning be done at
low power, especially when ‘“hunting” for
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the proper settings of the controls. Sensitivity
of the s.w.r. meter is sufficient that good read-
ings may be obtained with power levels as
low as 10 watts.

Ground Systems

A final word about the ground connection.
As with any Marconi antenna system, over-
all system efficiency depends to a great extent
upon the resistance of the ground system.
Most grounds are none too good and an effort
should be made to establish as good a ground
as can be obtained under the circumstances.
The ground should be backed up with a few
radial wires cut to the most-used operating
frequencies.

In the author’s case, the ground system is
composed of two ground rods driven into
clay type soil, plus three sets of radial wires
cut for 3.8 mc, 7 mc and a MARS frequency
in the 2 mc region. Two radials are used for
each frequency and each radial is a quarter
wavelength long. All radials are connected
in parallel at the junction of the ground rods,
and a short, heavy strap is run from this junc-
tion to the Moni-Match unit. The mediocre
ground, backed up by the radials does a fine
job at the lower frequencies. At 14 and 21 mc,
the ground system seems to function well as
the antenna performs and no r.f. is noticed
on the equipment or the microphone.

At 28 mc, a bit of r.f. on the microphone
was noticed, and advancing the audio gain
control of the transmitter brought about a

by attaching a single “radial” wire 86" long
to the rear of the transmitter cabinet and
letting 1t fall to the floor behind the operating
table. The feedback disappeared and oper-
ation was normal on all frequencies.

The low frequency radials are made up of
insulated wire, stapled to the sides of the
house and the fence about a foot or two above
the ground. The position or height of the
radials 1s not important, so long as they do
not actually lay on the ground. The radials
form part of a tuned system which is severely
detuned if the radials are allowed to run
along the surface of the ground.

While this particular system was designed
to be used with a 35 foot whip or wire an-
tenna, it has been used with various other
antennas of random lengths. Conceivably, an
antenna length could be found which would
not be tuneable with this device at some cer-
tain frequency, but over the months of use,
such an unlikely length has never been found.
At the present time, it is used with a 70 foot
wire for operation over the 1.8 to 7.3 mc
frequency range with good results. It has
also been used with a 190 foot wire antenna
over the same frequency range, and also on
80 and 40 meters with a 12 foot whip.

The components specified in fig. 3 were
designed to be used up to the 500 watt p.e.p.
level with a Swan 500-C transceiver. Oper-
ation at the 1000 watt p.e.p. level with a
Collins 30L-1 linear amplifier has produced
good results, with no damage to the tuner or

feedback condition. This was promptly cured flash-over at switch points. =

New Amateur Products

Millen Counter Dial

A RUGGED new turns counter dial has been developed by the
James Millen Manufacturing Co. Designated the # 10031 dial, the
new design feature a 0-99 turn digital readout and a vernier scale
calibrated 0-100. A crank handle and dial lock are built in as is a
1/4” drive shaft coupling. The new smaller size dial is ideal for
those vacuum variable capacitors and rotary inductors as described
in the “Inducto-Turner” article above. The bezel is replaceable
with a larger size one where it is necessary to match the older type
Millen #10030 turns counter dial. For more information and
mechanical specs, write Mr. Wade Caywood, Sales Manager,
Millen Manufacturing Company, 150 Exchange Street, Malden,
Mass. 02148.

Snaplite Call Letter Sign
AMATEURS wanting to display their call letters on their cars will
welcome a new lighted sign by Snaplite Displays, Inc., which is de-
signed to mount on the car’s package shelf so the illuminated call is
visible through the rear window. The sign measures 12” x 3” x 1”
thick; the call letters are in reverse on a black field. The Snaplight
sign sells for $9.95, from Snaplight Displays, Inc., Rockford, IIll.
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WANT MORE FOR YOUR MONEY?

We've suggested many ways for you to get more for your money. But they usually boil
down to this: Deal with a reliable firm: and, buy reliable equipment. We back our

manufacturers’ warranties with over 40 years of experience and one of the finest
reputations 1in the industry. By dealing with Harrison you get more than just the best

prices available, you get prompt delivery, personal service, plus integrity!

Bl Harrnison

Oswan

260 TRANSCEIVER

73 WZ2AVA

9 BANDS — 260 WATT PEP ... onvy $435-

' W
ARRRTNNLTET

B Complete transceiver in one package. B Self contained AC and
DC power supply and loudspeaker. B 5 Bands — 10, 15, 20, 40 and
80. m 260 Watts P.E.P. m 180 Watts CW input. m COMPACT! — only
13" x 5%2" x 11" deep. @ PORTABLE! only 24 pounds.

This amazing new Swan transceiver comes complete with microphone, AC and DC input

cords, and carrying handle, ready to operate—at home, in the car, or wherever you go!
ORDER NOW FOR EARLIEST DELIVERY.

WANTED?

ForR ELECTRONICS

JAMAICA, L. I. | FARMINGDALE, L. I.

Good used Ham gear.

We will pay top cash...
or make bigger allowances. (212) BArclay 7-7922

NEW YORK CITY

8 Barclay St. 139-20 Hillside Ave., Route 110 at Smith St.

REpublic 9-4101 (516) 293-7995
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Just a $1.50 investment can clean up the
paperwork in your ham shack in minutes. Pick up
the latest "Second Op" at leading ham radio distributors,
or write direct to WOIOP at the address below.

PUBLICATIONS IN ELECTRONICS, INC.
216 W. Washington Avenue, South Bend, Indiana 46601
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AUSTRALIS-OSCAR

Amateur Radio’s
Next Satellite In Space

BY GEORGE JACOBS,* W3ASK

91" all goes according to plan, Australis-Oscar, the fifth in a series of satel-
lites designed and built by radio amateurs, is expected to be launched early
this Fall. In anticipation of this event, W3ASK, C(Q’s Space Communication
Editor, discusses the technical characteristics of the satellite, how its signals
can be received and tracked, how its telemetry signals can be used for scien-
tific experiments, and how QSL cards can be obtained for space-listener

reports.

THE design and construction of the Aus-
TRALIS-OSCAR satellite began “down-under”
during 1965, under the direction of thet Mel-
bourne University Astronautical Society. It
was built, as are all OscArR amateur radio
satellites, entirely on a voluntary basis, and
without payment to the project’s participants.
Although the Wireless Institute of Australia
gave the project a small grant for the pur-
chase of materials, most of the components
used in the satellite were donated by Austral-
ian firms.

The satellite was completed and shipped to
Project Oscar headquarters in California
during mid-1967 for final testing and to await
assignment to a launch vehicle. This past
spring it was shipped across the continent to
AMSAT!, where it is now going through
final preparations for a hoped-for piggy-back

' ride into space aboard a NASA vehicle early

this fall.

The Satellite

AUSTRALIS-OscAR 5, as it will be called
once it is successfully launched, is a 35-
pound rectangular satellite, measuring 17 X
12 x 6 inches. Its aluminum case has been

*Space Communications Editor, CQ. 11307

Clara Street, Silver Spring, Md. 20902.

' 1Jacobs, G., “Radio Amateur Satellite Corpor-

ation (AMSAT) Formed On East Coast”. CQ,
June, 1969 p. 52.

See page 110 for New Reader Service

designed to withstand the accelleration and
vibration that the satellite is expected to
undergo as it rides into space. It is hoped to
keep the internal temperature of the satellite
within limits by applying a special paint pat-
tern to its surface.

The electronics within the satellite 1s re-
resented in fig. 1. Two telemetry-beacon
transmitters aboard will operate in bands
allocated internationally to the radio amateur
service. One transmitter will operate on
144.050 mc in the two meter band, with a
power of 50 milliwatts, Operation will be
continuously from the time the satellite is
put into orbit until its batteries are exhausted,
about two months later.

Tuned Monopole

ON/OFF GATE

Command
Heceiver

Hi HF 29.450mc
Keyer Transmitter Tuned Dipole

PULSES

Sensors

1
3 Telemeiry ¢ | 144.050 |
a VH . me
& Encoder Tronsmitte
6 AUDIO Tuned Monopole
” MODULATION

Fig. 1—Block diagram of Australis—Oscar 5
satellite’s electronics.
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AMSAT members examine the Australis-OSCAR
A satellite after receiving it from Project OSCAR
Headquarters.

The second transmitter will operate on
29.450 mc in the ten meter band, with an
average power of 250 milliwatts. It will be
commanded to switch on and off by a number
of pre-selected. specially equipped amateur
radio tracking stations. The command de-
coder and receiver system in the satellite will
be activated bv coded signals transmitted by
these stations. It is planned to operate the
ten meter station only on weekends in order
to conserve batterv power. Turn-on time 1S
planned for about 0700 oMt Fridays, and
turn-off time about 0700 M1 Mondays. This
should enable all parts of the world to receive
data from the ten meter transmitter.

Power for the satellite is supplied by 28
size “G"” manganese alkaline cells wired in
two identical 20-volt series strings. Each
string supplies one transmitter, and the rest
of the electronics is run from both strings
through protective diodes. If one string should
fail. onlv one transmitter would cease oper-
ating. but the rest of the system would con-
tinue to function.

The satellite also contains a HI Morse
Code kever and a seven channel telemetry
svstem which relavs to earth temperature.
spin rate and battery measurements.

Antennas will rise from four of the satel-
lite's six faces. A 17-ft. tuned dipole will be
used with the ten meter transmitter, a 19-in.
tuned monopole with the two meter trans-
mitter and a short receiving antenna will pick
up command signals from the ground.

Once in orbit. the satellite is expected to
have an initial spin rate of approximately 4
r.p.m. A magnetic attitude stabilization sys-
tem (MASS), which consists of a permanent
bar magnet and permalloy hysteresis wires has
been designed to stabilize the satellite after
a few davs. so that one of its faces will always

64 o CQ & August, 1969

be pointing towards the earth. This is ex-
pected to reduce tumbling and eliminate sig-
nal fading which bothered reception of signals
from previous Oscar satellites, The Aus-
tralian-built satellite will be the first amateur
satellite to employ such a system.

Satellite’s Purpose

AUSTRALIS-OSCAR 5 will not contain a
transponder, and it will not be possible to
communicate through it. The satellite 1s
intended instead to be a flying laboratory
which will serve as a testground for systems
and techniques that will be used to develop
more advanced models of amateur communi-
cation satellites in the future.

This will be the first satellite to operate on
10 meters. Since there are a greater number
of receivers among radio amateurs and space-
listeners that can tune ten meters, a greater
participation in satellite tracking, telemetry
decoding and propagation studies is expected
this time than was the case with previous
Oscar satellites. The satellite’s transmissions
on 10 and 2 meters are expected to vield
much worthwhile scientific data about the
ionosphere during the present period of rela-
tively high solar activity.

Orbit

The chances are excellent that the Aus-
TRALIS-OscCAR satellite will be placed in a sun-
svnchronous, circular, polar orbit.

In a sun-synchronous orbit, the satellite will
pass nearest to directly overhead at the same
times everyv day. Based on an 1110 oMt lift-
off these should occur around 3 p.M. local
standard time each afternoon and again
around 3 A.Mm. local standard time each mor-
ning. The daylight passes will be from the
south to north (ascending node), and the
nighttime passes from north to south (de-
cending node).

From its circular altitude of 900 miles, the
satellite will “see™ an area of the earth’s sur-
face approximately 4600 miles in diameter.
The latitude of the receiving location will de-
termine how many consecutive passes will be
within reception range. At the equator four
passes a day will be within range—two during
davlight and two during darkness. At 40 de-
grees north latitude, about the middle of the
United States, three, or perhaps four con-
secutive passes should be within range each
afternoon and morning, while in polar re-
gions almost every pass will be within range.
On the near overhead passes, the satellite’s |

See page 110 for New Reader Service




signals may be heard for as long as twenty
minutes. Passes to the east or west will be
heard for progressively shorter duration the
farther east or west they are.

Up to date orbital information will be trans-
mitted by WIAW?=. These transmissions will
include times and longitudes of equatorial
crossings (ascending nodes), as well as the
approximate times the satellite will be over
selected areas. Once an orbit has been estab-
lished for the satellite, advance fly-by calcu-
lations can be made using the orbita] para-
meters discussed above.®

The above data will help determine when
the satellite will be within “line-of-sight” radio
range. It should be remembered, however,
that the satellite’s ten meter transmitter may
often be heard when the satellite is far out of
range, as a result of ionospheric reflection.
Out-of-range reception of the two meter
transmitter may also be possible at times.

Telemetry System

The telemetry system aboard the satellite
will convert impulses produced by seven
strategically located sensors into audio tones.
These tones will modulate both the ten and
two meter transmitters, which relay the infor-
mation back to earth.

An eighth telemetry channel is linked to an
automatic keyer, which produces the familiar
HI in Morse code. (.... ..).

The eight channel telemetry system oper-
ates in the following sequence:

Channel 0 HI identification
Channel 1 Battery current drain
Channel 2 X axis stabilization
Channel 3 Battery voltage
Channel 4 Y axis stabilization
Channel 5 internal temperature
Channel 6 Z axis stabilization
Channel 7 Skin temperature of

package

In all cases the measured value is specified
by an audio frequency and not by time counts
as in previous OscARr satellites.

The HI channel consists of a 1.6 second
tone followed by a 1.6 second HI burst, all
repeated once again for a total time period of
approximately 62 seconds. The HI is trans-

ZTransmission schedules for WIAW can be ob-
tained from the American Radio Relay League,
225 Main St. Newington, Conn. 06111. They are

| also published monthly in OST.

3Scherer, W. M., “The Oscalator”, CQ, Aug.

1965, p. 54. ‘
Giro, G., “Predicting OSCAR’s Orbit With
Ease”, CQ, June, 1962, p. 58.
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mitted not as m.c.w. but as a.f.s.k. Thus the
tones do not key on and off, but switch be-
tween two tones of different frequency. This
channel is used only for identification and the
tones do not convey any telemetry data.

The HI channel is followed by seven tones,
each about 62 seconds long and each send-
ing telemetry data. The total time required to
transmit HI and the seven telemetry signals is
close to 52 seconds, and the cycle is repeated
continuously.

The audio frequency associated with each
telemetry channel may vary between 400 and
approximately 2000 c.p.s. depending upon
the level of the parameter being measured.

Telemetry Decoding

The telemetry system aboard the satellite
has been specially designed so that it can be
decoded using relatively inexpensive equip-
ment.

One convenient method for decoding the
telemetry is to use an oscilloscope and a cali-
brated audio oscillator. The received audio
telemetry signal is applied to the vertical in-
put of the oscilloscope and a sine wave from
the calibrated oscilloscope is applied to the
horizontal input. The frequency of the audio
oscillator is adjusted until the Lissajous
figure on the face of the oscilloscope 1s a
stationary ellipse, indicating that both fre-
quencies are the same.

If the oscilloscope timebase is calibrated,
the audio frequency oscillator may not be
required. In this case, a set number of cycles
can be displayed on the scope, and the fre-
quency determined from the calibrated time-
base. If the timebase is free-running, use as
little sync as possible to avoid changing the
calibration.

If an oscilloscope is not available, the fre-
quencies of the received telemetry can be
matched by ear against a calibrated audio
oscillator. Even with poor signal to noise
ratios this method can give results accurate
to within about 10 c.p.s. at 2000 c.p.s. If the
signal to noise ratio is good, the best method
to use is a direct-reading frequency meter or
digital counter, if one is available.

If a tape recorder is used to record data,
its speed should be accurate to within five
percent, at worst, or results can be seriously
In error.

A stop watch with a sweep second hand is
almost a must to ensure that the correct chan-
nel is being measured. If the tones of two ad-
jacent channels have approximately the same
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frequency, it may be very difficult to tell when
the transmission on one channel ended and
the other began, except by the 6.5 second
timing period.

The following equations should be used:*
CHANNEL 1:

Current in milliamperes = —63

e

Linear to 1400 c.p.s.
CHANNEL 3:
f

\Y ' =217.
oltage in volts=27.5 20

Linear to 1300 c.p.s.

CHANNEL 5:
Internal Temperature (C°)=.0642 f—34.1
Linear to 1200 c.p.s.

‘CHANNEL 7:

Skin Temperature (C°)=.0692 f—36.9

Linear to 1200 c.p.s.

Channels 2, 4 and 6 contain axis stabili-
zation data. This is in binary form and no
conversion will be required. The tones on
these channels will change frequency as the
satellite tumbles. The steadier the frequency,
the smaller the spin rate. After the first few
days in orbit, the satellite’s MASS system
should take over to reduce spin. If this works
as planned, telemetry channels 2, 4 and 6 will
confirm a reduced spin rate.

Those planning to decode the AUSTRALIS-
OscAR telemetry signals are advised to prac-
tice measuring the frequency of an audio tone
in less than 6 seconds, with a read-out accu-
racy of at least ten percent.

Satellite Reception

Any good communication receiver of the
type used by most radio amateurs and short-
wave listeners, should be adequate to receive
the satellite’s ten meter signals. Receivers
without at least one stage of tuned r.f. ampli-
fication may require a preselector.

The satellite’s two meter signal should be
received adequately on most of the v.h.f. type
receivers used by radio amateurs, if the re-
ceiving system has a noise figure of about 4
db or better and the i.f. bandpass is not too
wide.

Both transmitters aboard the satellite are
amplitude modulated, with a maximum mod-
ulation frequency of 2000 c.p.s. Receivers
used to copy these signals should have a band-
width of at least 4000 c.p.s. A b.f.o. should
not be used to receive telemetry signals, since

tUpdated, enlarged calibration curves will ap-
pear next month in CQ, or can be obtained by
writing AMSAT, P.O. Box 27, Washington, D.C.
20044, Please include s.a.s.e.
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the beat note might make it impossible to ac-
curately measure the frequency measure the
frequency of the telemetry tone. A b.f.o.
would, however, be useful for Doppler mea-
surements and for receiving weak signals.

An antenna with at least 10 db gain will be
required to receive satisfactory telemetry sig-
nals from the two meter transmitter. It is de-
sirable that it be circuitry polarized to reduce
signal feeding. The helix is perhaps the best
all around antenna for this purpose”, although
an array of crossed Yagis would also be
suitable. The Yagis should be pointed in the
same direction, one mounted vertically and
the other horizontally on the same boom, and
configured to give the 90 degree phase shift
required for the system to act as a circularly
polarized array.

To track the satellite from horizon to hori-
zon, the two meter receiving antenna should
be steerable in elevation as well as in azimuth.

Other type horizontally or vertically polar-
ized fixed antennas with appropriate gain
can be used, but the signal will be heard for
shorter periods of time, and with somewhat
greater fading.

The satellite’s more powerful ten meter
transmitter is expected to often produce sig-
nals considerably stronger than the two meter
transmitter. Any h.f. antenna with a gain of
at least 3 db should be adequate for reception.
If the antenna is steerable in both elevation
and azimuth, signals will be heard for the
maximum time possible on each pass. A pair
of fixed. crossed horizontal dipoles, mounted
a quarter wavelength above ground (about
714 feet), should give reasonable good omni-
directional reception without the need for
steering. Such an antenna system would also
reduce signal fading.

Telemetry & Reception Reports

The AUSTRALIS-OSCAR 5 satellite will trans-
mit telemetry continuous on 144.050 mc, and
on 29.450 mc on Fridays, Saturdays and Sun-
days. The purpose of these signals are 1O
constantly monitor the condition of the satel-
lite and to determine its precise orbit. Project
participants are urged to obtain telemetry
data from either transmitter whenever pos-
sible, since acquisition and reduction of this
data is one of the projects major objectives.

To enable rapid evaluation of the telemetry
and orbital reports by computer techniques,
all reports must be in the same form. For

5De Mar, “The Basic Helical Beam”, OQST, Nov.
1965, p. 20.
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Inching our way through the crowd we get a

closer view of the Australis-OSCAR 5 satellite

with the Telemetry Sensor Terminal Block in the
foreground.

this purpose, special reporting forms have
been prepared and their use is absolutely es-
sential.” Data reported in any other way can-
not be handled by the computer, and will be
of little value. Report forms, calibration
curves, and instructions for their use, can be
obtained free of charge, from the nearest
Regional Director listed below. Be sure to
indicate the number of forms desired and in-
clude a self-addressed stamped envelope or
IIRC with the request.
North and South America:

AMSAT

P.O. Box 27

Washington, D.C. 20044
Asia and Australasia:

Project Australis
|  Union House

University of Melbourne

Parkville, Victoria

Australia 3052
Europe and Africa:

Mr. W. Browning, G2AOX
f 47 Brampton Grove

Hendon

London, N.W. 4

England

The Regional Directors will also act as
reception points for the completed reports,
and reports should be sent as soon as pos-
sible to the nearest one. From the Director,
the reports will be forwarded to the project’s
master computer at the University of Mel-
bourne for evalution. The Director will also
act as a central source for up-to-date orbaital,
tracking and other information about the
satellite.
6Bellair, D. T. and Howard, S. E., “The Track-

ing and Obtaining of Data From Australis—
Oscar 57, OST, Aug. 1969,
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Tracking reports should include the time
the two or ten meter signal is first heard, or
aquired on a pass (AOS), and the time it faded
out, or was lost (LOS). The exact time of
closest approach (TCA), determined by Dop-
pler shift or when the signal reaches peak in-
tensity, would also be very useful in deter-
mining the satellite’s precise orbit.?

Propagation Observations

Telemetry and orbital tracking reports are
two important objectives of the AUSTRALIS-
Oscar project. Propagation observations are
another equally important objective, and the
satellite is ideally suited to carry this out.

All previous Oscar satellites carried two
meter beacon transmitters, but AUSTRALIS-
Oscar 5 will be the first to carry both two and
ten meter transmitters. This provides an ex-
cellent opportunity to gain new propagation
data. The two meter signal will permit further
observation of anomalous propagation de-
tected with previous Oscar satellites, while
the ten meter transmitter will allow obser-
vations to be made of an h.f. signal source
well above the 1onosphere. These observations
may be of particular importance during the
present period of relatively high solar activity,
The satellite will also permit a comparison to
be made between the reception of both sig-
nals, in an effort to determine in what bands
to place future OsCAR communication satel-
lites. 4

Thousands of observations made of pre-
vious OsCAR two meter signals confirmed that
signals appeared and disappeared abruptly,
and that the radio range was horizon-limited
as propagation theory would indicate.

However, there were a significant number
of reports of signals being received initially
for several seconds, followed by a quick
fadeout, then reappearance of the signal
again. Similar anomalous reception was some-
times observed as the satellite disappeared
over the horizon at the end of a pass. This
unusual reception is believed to have been
due to some diffraction process in the atmos-
phere.

Several observers at high latitudes re-
ported complete blackouts of Oscar signals
during auroral displays, while observers in
tropical areas sometime reported echos, rapid
fi--ctuation in signal strength and gradual,
rolling fades on OSCAR transmissions.

There were several reports of OSCAR two

‘Norgaard, D., “"Eyeball and Eardrum Doppler
Tracking”, QST, April, 1962, p. 44.
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In this close-up view of the satellite, one of the

AMSAT members points out where the Command

Receiver mounts. The battery pack is in the
center.

meter reception considerably beyond the line
of sight range, with at least one observer re-
porting reception when the satellite was 7000
miles away.

While much is known about ten meter ion-
ospheric propagation between stations on the
ground, AUS®RALIS-OSCAR 5 will permit ob-
servations to be made for the first time of a
ten meter signal source above the ionosphere.
This opens the door to a new world of ex-
periments. The interaction between the ion-
osphere and the satellite’s ten meter signal
1s expected to give rise to a considerable num-
ber of propagation peculiarities. For example,
while a ground-originated ten meter signal is
reflected from the lower part of the 10no-
sphere to another area on the earth’s surface,
the satellite’s signal will be shielded from the
earth and will be reflected from the upper sur-
face of the ionosphere. While an earth signal
might penetrate the 1onosphere to be lost in
space, the space-originated signal will pene-
trate the 1onosphere to be heard on earth!

Of the strange things that happen to h.f.
satellite signals as they pass through the
ionosphere, perhaps none is so interesting to
observe as the antipodal reception effect.t
This is the sudden reappearance of a signal
as the satellite passes above a point approx-
imately at the opposite side of the earth from
the receiving station. Antipodal reception i1s
often possible when there is a complete ab-
sence of skip at shorter distances. As vet, no
fully satisfactory explanation of antipodal
reception is available, and the AUSTRALIS-
OscARr 5 satellite may help to provide more
clues.

8Soifer, R., “Antipodal Reception of OSCAR Sig-
nals”, OST, Nov. 1968, p. 32.

68 e CQ e August, 1969

Antipodal listening periods should, of
course, be scheduled to center around approx-
imately one-half an orbital period (approx-
imately 57 minutes in the case of the Aus-
TRALIS-OSCAR 5 satellite), before and after
the time of nearest satellite approach to the
receiving location.

It 1s hoped that continuous observations
throughout the world can be made of the
satellite’s transmissions in an effort to detect
unusual propagation conditions on ten and
two meters. This might be the sort of activity
that could best be handled by a radio club.
Although it may be impractical to maintain
round-the-clock monitoring for the entire
period of satellite life (hopefully two months),
it should be possible for a club to set up a two
or three day watch over a weekend when both
transmitters are expected to be in operation.

Not only is it important to record obser-
vations of reception, but it is also important
to record instances when signals are not heard
when they should be. Such reports might pro-
vide a clue to i1onospheric disturbances or
auroral or other unusual activity,

A club, or a single-operator station may
find it more convenient to conduct long per-
iod propagation observations by using a con-
tinuous running receiver tuned to one of the
satellite’s signals, and coupled to a slow-speed
tape or ink recorder. The recording would
serve as a permanent unattended record of
reception, and might turn up instances of
unusual propagation conditions.

Propagation observations should be re-
ported on the standard report forms dis-
cussed earlier, and should be marked “"PRO-
PAGATION STUDY" in the space pro-
vided for comments. The report will be en-
tered into the computer. but will also re-
ceive special attention for propagation studies
that are an important part of the project.

Space QSL

All reports of AUSTRALIS-OSCAR 5 recep-
tion, from the simple "I heard it!”, to the
most advanced measurements and observa-
tions will be verified 1009z with a distinctive
QSL card.

It will not be necessary to request a card.
All that will be required to receive one is a
report of reception on the standard reporting
form. QSL cards will be sent as soon as re-
ports are entered into the computer at the
University of Melbourne.

[Continued on page 98]
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1"'.n:: years ago the first 2K started speaking for itself. The entire amateur world has
tten the message, The BIG, SHARP, CLEAN 2K signals have been passing the
bssage of quality since that day. This is the way an SSB signal should sound.

pbw after two model changes and as we approach the three thousand mark in the

[ series, the message is even louder and clearer. Let us help you produce

at same strong, clean signal that you hear coming in from 2K owners the world
er. Come in, call, or write for literature describing the superb 2K-3 in detail.

1d then let us work out terms that will fit your budgm:.

e 2K-3 (console or desk model) $745.00

enry Radio now has representatives in different areas of the United States to simplify ordering for those living

ear one. Or you can order direct and we will ship... across the street or around the world. Call or write for
letailed specifications and terms,

lew York area: Cleveland area: Chicago area:

ohn Richardt, W2WIY Al Gross, W8PAL Bill Reynolds, K9ZXD

>Y FINANCING « 109% DOWN OR TRADE-IN DOWN +« NO FINANCE CHARGE IF
D IN 90 DAYS * GOOD RECONDITIONED APPARATUS * Nearly all makes & models.

reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back
in 90 days for full credit toward the purchase of NEW equipment. Write for bulletin.

CALL DIRECT . . . USE AREA CODE
- 11240 W. Olympic, Los Angeles, Calif., 30064 213 477-6701
ry Railbotb i banddd o3\ uclid, Anaheim Calif. 92801 714 772-9200
Butler, Missouri, 64730 316 6/9-312/7

““World'’s Largest Distributor of Amateur Radio Equipment”
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You say your taxes were raised?

You missed three payments on
your Jaguar XK-E?

You had to turn in your
Playboy Club Key?

Your salary was cut?

You say the F.C.C. has expressed
interest in your four different

calls?

You say food is so expensive it's
cheaper to eat money?

You say you invited your boss to
dinner and during the soup
course the finance company re-
possessed your furniture?

You say your XYL backed the family car out of the garage after you backe
it in the night before, and now you can’t get to the Newsstand to get you

monthly copy of CQ?

HOLD IT!!

While we are in no position to alter the tax structure, give you a raise, or sway the
F.C.C., Wea can save you a pile of cash on CQ! So drop that anchor, pick up a pen
and dash off a CQ subscription right away!

T | PAY ONLY $ 6.00
< L7 R | PAY ONLY $11.00
C [T SR | PAY ONLY $15.00

And now with all this newfound money at your disposal, you car

begin to really live again!

........... a savings of $ 3.00
........... a savings of $ 7.00
........... a savings of $12.00

R i e ———— - - - -
- - - -
L] e R R g e —————————————————g——————————g e A YR

CQ e 14 Vanderventer Avenue ® Port Washington, N.Y. 11050

Dear OM:

Enclosed please fine %.......

The Radio Amateur’s Journal.

Name

Address .

City .

RATES: 1 Year.....$6

O NEW:

Year(s) Subscription to CQ,

Start with.......... issue.

O RENEWAL

State

2 Years.....511

Call

Zip
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Cal. #121. Describes
ond discusses in detail
150 of the most often
needed circuitn  around
the sthack. MNovicea ond
old-timers alike will find
mony voluable circuih
here ideal for construc-
tien projects. Eleven
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ell,
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SHORTCUTS
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of hints, kinks and short
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their equipment,
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BY JOHN A. ATTAWAY * K4IIF

“O lonely night, last forever. You've
made me learn to live and love . ..and
work DX"”

WEST CoasT DX BULLETIN

The news from the front speaks of DXpe-
ditions. By the time vou read this the monu-
mental effort from Navassa Island by Ernie
Hendrv. K4CAH. and his gang should be
past history. Ernie worked long and hard for
this one so we're happyv to see him pull it off.

At the time of this writing (June 7), Gus
Browning. DX Hall of Fame No. 1. is sche-
duled to begin a rampage across the Indian
Ocean. The old master is eveing such DXpe-
dition standbyv’s as Des Roches. Farquhar,
Aldabra. Juan de Nova. and Chagos. In ad-
dition he plans to hit a number of developing
countries such as Etoile Cav, Bandeuse Cay.
Gevser Reef. Wizard Reef. and Blenheim
Reef. Population figures for these countries
were thoughtlesslv omitted from our Atlas,
and we also couldn’t locate them on our maps.
My best guess is that they are somewhere In
Zone 39. One wag was heard to remark over
the air that: “Gus will never raise the DXCC
countries list to 400 by relving onlv on sand-
bars which rise above the water at low tide.
He's going to have to take a lot of equipment,
build walls around shallow areas of the ocean
at 500 mile intervals, pump out the water. and
set up on his newlyv created land.” If followed
this would add a new dimension to the term
“developing country.”

Vern Buerg. WB6KBK. advises that he 1s
completing plans for operation from KP6-
Palmvra. KB6-Baker. and VR3-Fanning/
Christmas Island. Vern's operation may be al-
readyv started by the time you read this.

Jose. XE1J, is lining up a generator and
some antennas for another effort at Revilla
Gidego. probably in October.

In October’'s CQO Worldwide DX Phone
Contest Jim Walsh and the PIOMM gang will
be back on Sint Maarten for another try at

*P.0O. Box 205. Winter Haven, Fl. 33880.
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the World Multi-op, Multi-transmitter trophy
The call will be PISMM. Their goal is 10,00
QSO’s in 48 hours, and logistic planning ha
been going on for months They hope for mor
worldwide activity on the lower frequencies,
particularly 160.

De Extra

Dont Write off C.W.: We've heard many dis
couraged amateurs say: “to heck with c.w.
I'm selling my keyer and concentrating o
s.s.b. DX, because of the big bite incentiv
licensing took from the c.w. frequencies.
Don't do it. You'll miss too much real DXing

To begin with I sincerely believe that “thi
too will pass.” The technical proficiency t
build and operate c.w. gear is much less tha
that required for s.s.b. gear, so the very un
natural situation requiring a higher clas
license for full c.w. privileges than for s.s.b
1s bound to be abolished in time.

If vou give up c.w. yvou will miss some 0
the greatest pleasures of DXing. On night
when 20 is up tight with stateside signal
above 14200 you can still tune down into th
c.w. band and pick those UA9, UAf, VU
UL7. APS, etc. c.w. signals out of the nois
and QRM. The average ham in many area
of DX-land is still apt to be running home
brew or converted Command gear with les
than 100 watts to a dipole or longwire an
tenna. You can't work him unless you ge
down there with him.

Working those weak c.w. stations comin
over the pole is DXing in it's purest an
natural state. It’s the real thing. Well
equipped DXpeditions with strong signals ar
glamorous and exciting and they stir up th
troops, but there’s something sort of artificia
about it all. For the real thrill of DXing di
out the little guy, the one who lives there.
After all. this is the way to enhance inter-
national goodwill.

Here and There
Rare Zone Activity: .
Zone 19: Reports are sketchy so more data
on stations active from 19 would be appreci-
ated. UWQ1J on 14002 and UWQIP on 14049
are mentioned, but no times.

Zone 21: UD6BQ, 14040 ke, 0235 gmT; UF-
6DZ. 14010, 0320: APSCP, 14055, 1545;
EP2BQ. 14210, 0230; MP4BBW, 14230,
0245.

Zone 22: VU2AJW. 14261 kc, 1113 GMT;
VU2T1, 14025, 1230; 9N1MM, 14235, 1440;

==t

VU2DK, 14220_ 1230; 4S7PE, 14285, 1630.‘

See page 110 for New Reader Service
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Zone 23: JT1AD, 14032 kc, 1225 GMmT; 140-
37, 1019,

Zone 24: VS6AL. 14210 ke, 1550 gmT:; VS6-
EK., 14225, 1120: BV2A, 14030, 1500.

Zone 26: XWSAX, 14233 kc, 1540 GMT;
XWSCS, 21064, 1330; XWS8BP, 14048, 1358.

Zone 28: OM2FR, 14225 k¢, 1520 gMmT; 9M-
2N, 21043, 0500; 9OM6HM, 14225, 1300;
CRSALI, 14200 up, 1100-1530 GmT.

Zone 34: SUIMA. 14202 kc. 0345 omr;
SUIIM, 14017. 0400 GMmT.

The above are times and frequencies at
which these stations have been heard and
worked. There is no guarantee that they will
be on those same frequencies at those times
again. However, it may help in establishing
operating patterns and propagation condi-
tions to various parts of the world. Consult
your local DX bulletin for more information.

New and Rare Prefixes:

C21 (?)—This is the new prefix for Nauru
Island, ex-VK9. The double figure indicates
confusion somewhere.

C3A—-C3Z—The new ITU calling allocation
to Andorra.

HI4—-HI4CYC, 3845 kc, 0245 GMmT.
HR4—-HR4AS & HR4RB are active on 20

meter s.s.b.

JD1—-New prefix for some of the ex-KG6
islands now returned to Japan.

LI2—LI2B is Thor Heyerdahl aboard the
reed-boat bound from Europe to South
America.

CW—-PHONE WAZ
W4YVK

2659..... WASAUZ
2660.....VE3WB
2661......W4USQ
2662.....W6DUS/4
2663......G3ISX
2664.....DJ4VX
2665......DL7FW
2666..... WIFIX
2667.....WQpIJMB
2668......VE4SK
2669......JA6BEE

2670..... W8TRN
2671.....PAOMRN
2672.....W4RJC

2673.....IT1AQ

2674
2675
2676

W6JKR
SP6AEG
2677.....K8TVO
2678.....WA90TH
2679......DJISV
2680......DJ9ON
2681.....WA2CFG
2682.....W3HDZ
2683......K4MPE
2684.....DL9RC
2685......0H3MF
2686......O0H3MK
2687.....SM7DQK
2688.....K1UHY

TWO-WAY S5B WAZ

677.....W8GKM
678..... W4AXL
679.....DJ40Q
680.....11APC
681....WSGHN
682......DL6SI

683.....9M2NF

686.....SM6DHU
687.....K1IMP

See page 110 for New Reader Service

CW WPX
941......K40LQ 946.....WIAE
942..... KODEQ 947......WSILC
943.....SMSDRW 948.....OK3BU
944.....LAICE 949.....SU1IM
945.....SMSBNX 950.....SP1IBHX

PHONE WPX
174.....KR6TAB 177.....F8BC
175..... WA6TAX 178.....VKSHW
176.....DK2BI

MIXED WPX
198.....WIAE 200.....WSILC
199.....WA6TAX 201.....0Z3PO

SSB WPX
420.....DLAFS 427.....G3TLV
421.....WB2YRU 428.....WA9SUJ
422.....WA6TAX 429.....DK2BI
423.....SM3AF 430.....11AUM
424.....SM6CMK 431.....CT1UA
425.....K2POA 432....WB2FMK
426.....WSILC

SPECIAL SSB CONTEST WPX

15..... WAPEMS

WPX Endorsements

SSB: W40PM-800, W4IC-650, HP1JC-550,
YV4UA -450, WOGYM -400, YV4QC - 400,
WSILC-300, VE3QD-300, ITTAUM-250, K2-
POA-250, and SM3AF-250.

CW: LA3UF-450, SM5BNX-450, SM7CRIJ-
400, SPIBHY-400, WAG6ESB-400, WSILC-

400, LA9CE-350, OK3BU-350, and PAOMIB-
350.

Mixed: W6KG-650, K4ZCP-600, and WS-
ILC-500.

160 Meters: OK3BU

10 Meters: K2POA, and KR6TAB
Asia: W6KG

Europe: DK2BI, OK3BU, SPIBHX, and
WOAE.

WPNX
13...... WN3KSQ
VPX—Verified Prefixes
Karel Sokol, OK1-15835................ 15 (SSB)

Ing. Blanarovic Juraj, OK3-5292..16 (CW)

0OY9-0OYOLV., 14240 kc. 1630 oM.
PK8—-PKSYAE. 14040 kc, 1400-1500 GMmT.

UZpP—New Russian far east prefix.

VK8—-VKS8MR and VKS8BB have a 20 meter
s.s.b. sked on 14155 kc at 1220 GMT,

YB1-YBIBM, 21333 kc, 1535 GMT.
YBO—YBHAB, 14208 kc, 1535 GMT.

3Z1—-379—These prefixes will be used from
July 22, 1969 to July 22, 1970 by Polish
amateurs to commemorate the 25th anniver-
sary of the liberation of Poland.
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4U7—-4U7ITU, 14030 kc, 2145 and 0130
GMT

IMB8-9MS8RY, 14248 kc, 1425 GMT.

The DX Award’s Program

Interest continues to run very high, with
41 WAZ, 33 WPX, 1 WPNX, and 8 S.S.B.
DX Awards for a total of 83, just 1 short of
the all time record of 84 was totalled last
month.

The Thailand Ban

As all DXers are very aware, contacts with
Thailand amateurs are not permitted. The
following letter was received from a chap who
spent some time in HS-land and apparently
has first hand knowledge of the circumstances
surrounding this communications ban:

“To give you a better understanding of
things I will need to go back several years. In
the late 40’s the ITU circulated what ap-
peared to be a questionaire, in French, and
somewhat vaguely worded. One of it's ques-
tions said something to the effect: ‘Do you
have any objection to your amateurs con-
tacting those of other countries?” It was
answered ‘Oui.’ This and only this is the basis
of the whole problem. Many. including both
Thai amateurs and GPO officials, feel that
this question may have been totally mis-
understood. Contrary to popular belief there
has never been any letter written by the Thai
government requesting that they be put on
any ban list, and many of the new generation
GPO officials don’t really know how they
got there in the first place. It is this feeble
document of some 20 years ago which is still
on file in Geneva today.

“It might be interesting to note that the
kingdom of Laos received the same question-
aire and answered it in the same way. This

Two-Wa;r SSB DX Award

300 Countries

41......G3HDA
42 ... W4lC

200 Countries

173......ZL3RK
174.....WOYDB

100 Countries

566..... WIPCD 568..... W4RIJC
567......EA4CR 569.....XE100L

Complete rules for the CQO DX Awards
may be found in the DX column of the Jan-
uary, 1969 i1ssue. Reprints may be obtained by
sending a self-addressed, stamped envelope to
DX Editor, P.O. Box 205, Winter Haven,
Florida 33880,
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WPX HONOR ROLL

The WPX HONOR ROLL is based on con-
firmed current prefixes. Stations are listed
with both net and gross prefix credits. The
Honor Roll 1s based on the current net re-
gardless of an operator’s all-time gross pre-
fix count,

MIXED
W40PM Joe Hiller ......................880/950
WSLY Michael Bakos ..............733/733
KISHN Chuck Banta ................ 685/702
I1I1SF Serafino Franchi ..........657/657
WAG6GLD Jerry Hagen ..................575/600
SSB
W40PM JOB EREL . csiiessiivnes 746/810
W4NIF GAY MIIGS ... iievieasenesss 712/712
DL90H Karl Muller ........cceceenees 611/611
KISHN Chuck Banta ................ 586/601
HP1JC TR i 552/552
IHAMU Alfonso Poretta ............ 526/563
iy CW
W40PM JOO TIHED o oisicnnsth v 751/850
WSKPL William Simpson ..........725/800
DLIQT Helmut Baumert .......... 672/672
KISHN Chuck Banta ................572/671
I1I1SF Serafino Franchi ..........554/554
PHONE
I1ISF Serafino Franchi .......... 526/526

Application for the CQ WPX Honor Roll
may be obtained by sending a self-addressed,
stamped envelope to WPX Manager K4DSN,

6563 Sapphire Drive, Jacksonville, Fl. 32208.
i e ATy T TSN Y

document is also said to be still on file in
Geneva, and as far as I'TU is concerned Laos
is every bit as much on the ‘ban’ list as Thai-
land. It is my understanding that the FCC
has received some documentation via the
Laotian embassy in Washington to set their
records straight, but it does explain why XW8
remains on the VE ban list. Geneva is not
satisfied. So what it boils down to is that
there has never been any sort of ban from
the Thai side. HS stations can work anyone,
anywhere, and if the stateside boys call them
they will give them a contact. However, I
doubt that anyone in Thailand has ever tried
to call a W/K station to initiate a QSO.

“The FCC seems to feel they are bound to
their agreement with I'TU and must observe
what Geneva says. The same holds true for
Canada so there we stand. Many are working
tooth and nail to set the record straight but
this takes time. Bob Daniel, HS1BD, and
Fred Laun, HS3AL, (ex-HI8SXAL) should be
given much credit.

“There are several possible solutions. The
most obvious would be a letter from the
government of Thailand to the ITU asking

See page 110 for New Reader Service




that they be removed from the ban list. This
IS not as easy as it appears since decisions re-
garding radio transmissions are made very
carefully by far east governments. Mr Daniel
has had several meetings with the heads of
GPO and they agreed to write Geneva for in-
formation on the ban lists. It was expected
that this would take time, but it is believed
that ITU has already received correspon-
dence on this subject. If so, things are pro-
gressing well.

“Another plan is for the U.S. military to
take blanket responsibility for control and
policing the licensing of it’s amateurs. This
would be similar to the situation in Japan or
Greece where the U.S. government has reg-
ulated its amateur licensing.

“A third alternative is to establish a re-
ciprocal licensing procedure whereby ama-
teurs could operate on either side of the fence.
This possibility was advanced by the U.S.
embassy, but it made no headway as the Thai
government felt the agreement was being
sought so that phone patches could be run.
This is one of the bitterest subjects that can
be broached in Bangkok. I'm sure the Thai
officials feel that Thailand will become an-
other Okinawa if such a thing would come to
pass. If you have ever listened to ham radio
from this area you know what I mean, wall
to wall phone patches on all bands all coming
from KR6-land. It is not so much the revenue
angle as the complete inundation of the bands
by a load of traffic which largely serves no
purpose.

“The recent decision by the FCC to drop
the ban for stations signing their stateside
calls portable HS, while being made in good
faith to attempt to ease the situation, has
actually further confused it. First of all, the
DX fraternity stateside cannot understand
why U.S. servicemen don’t all jump on the
bandwagon and start signing new calls. Ob-
viously they can’t do this because they haven'’t
been authorized by the Thai government to
do so. The FCC hasn’t been given any autho-
rity to issue call signs to Thailand hams in the
past, and it doesn’t appear a likely prospect
for the future, thus for the present the HS call
signs will be used as issued. Moreover, Amer-
icans are not willing to leave their hosts, the
Thai amateurs, standing in the corner be-
cause they were not issued the magic FCC
call sign. Most of them feel that until every-
one gets a fair shake they will operate as is.

“The recent change to HS was due to the
receipt of documentation from WA4PUC/ -

See page 110 for New Reader Service

Hamfest in Trivandrum, India. L to r, VU2BY, VU-
2VK, VU2MSK (better known as W3MSK), YU2.-
JN and VU2LN. (Photo courtesy W6VFR).

HS by the FCC, and not by any special re-
quest from the Thai government. In fact,
they knew nothing about it until they were
informed by the local hams. At that point
the biggest damage was done by'the military,
who saw their ship come in regarding phone
patches, and put out a MARS gram to all
stations in Thailand to the effect that if
MARS frequencies are unusable, and if they
have licensed hams in the station, they can
move to the ham bands and run traffic. This
was apparently based on the fact that WA4-
PUC was authorized to handle third party
traffic. I might point out here that Don’s
operation was basically a military approval to
operate. Therefore, someone should warn
the MARS people in the States before they
start something that will have a bad ending.
Fortunately there are enough level headed
hams in the Thailand MARS stations, who
know the true story, that we are not in trouble
yet.

“I hope this effort will clear things up a
bit for the CQ gang.”

Amateurs licensed in Ecuador prior to
1953 hold permanent tickets. However, any-
one licensed since that time must renew his
license in person every year, unless he is in-
capacitated and unable to appear. The power
limit is 1000 watts.

All HC amateurs are required to have an
antenna and equipment for 40 meters for
national emergency use. Failure to have such
equipment will prevent the renewal of a
license. A license can also be cancelled by the
Minister of Communications for violating the
rules or not properly notifying his office that
the station 1s no longer 1n use.

A.R.E. recommends that HC amateurs
QSO non-USA stations outside the U.S.
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160 Meter News

In our eyes the most important idea to be
advanced regarding utilization of 160 is the
suggestion by WI1BB that a DX Window be
created on Top Band. Consequently, we are
devoting this section of the column to a letter
from W2CMS agreeing with this concept
and making further suggestions.

de Angelo Lamendola, W2CMS: “W1BB’s
comment on pg. 67 of April CQ regarding the
DX-Window at 1825-1830 khz prompts me
to express my own feelings about 160. I have
been licensed for 21 years, but only got on
Top Band 2 years ago after 3 years of patient-
ly preparing a suitable aerial system to fit a
limited backyard space. The contacts came
through, but no DX due to amateur QRM. 1
strongly support the suggestion for the DX
Window.

“Top Band 1s a good place for amateurs to
study DX communication at the lower fre-
quencies. For example, the ever present pro-
blem of propagation to the Orient around or
perhaps through the Auroral Oval. Creation
of the DX window is a necessary step to clear
the air so amateurs can at least hear each
other.

“A second important step would be to
make available suggestions for construction
of a ‘radio-meter-type’ receiver to enable an
amateur to read S1, S2, and S3 signals on
160 in a Q5 manner. I believe that the time
has arrived when the serious DX-experimen-
ter should develop the proven technique of
‘radiometry’ for use on weak signals on Top
Band. A microwave radiometer has already
been described by Alan Parrish, KIKKP, in
his article ‘Detecting V.H.F. Signals Too
Weak to be Heard” which appeared in QST
for January, 1968. A somewhat similar tech-
nique called a ‘phase-lock amplifier’ has been
used on low frequencies for many years. Parts
are easily available for 160 meter design and
construction. I, for one, would seriously look
forward to assembling and using a 160 meter
‘radiometer’ if someone would come forth
with a CQ article on the subject.”

QSL Information

WA9VBG has offered his services as QSL

manager for a DX station.

CR6IK—-Via W8CNL, 120 Collier Ave., Battle
Creek, Michigan 49017.

EAODEC—-To EA-Bureau, U.R.E., P.O. Box 220,
Madrid, Spain,

FB8ZZ—-Via FS8US.

FG7EB—c/0 VE2AFC, P.O. Box 382, Quebec
4, Canada.

FM7EB—-Via VE2ZAFC.
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FM7WQ—-c/0 W40PM.

FY7EB—-To VE2AFC.

G:'?tOGA~Via C.C. Dumbrille, VP9BK, “Night-

winds”, Dunscombe Road, Warwick, Bermuda.

GB3USA-To RSGB, G2MlI, Bromley, Kent,
England.

GB2UM-—-c/0 G3UVM.

HBOAFM—-Via HBY9AFM.

HB0GJ—-To HB9GJ.

HIL9VX—-Via W4ZX].

K4IA/KC4—c/0 WA4WIP.

KC6BY—-Via WB9AL M.

KC6CT—-Via WoVW.,

PJ2CQ—-To WB4EHX, 4800 Riverwood Ave..
Sarasota, Fl. 33581.

PK8YAE—Box 8, Bandung, Indonesia.

PYOBLR—Via PY4BLR, P.O. Box 2590. Belo
Horizonte, Minas Gerais, Brazil.

PYORE—-To PYIHX.

SK9WL—-c/0 SM7CRW, P.O. Box 24, 560 12
WAGGERYD, Sweden.

SM7TV—-Via WN4LKC.

TF2ZWLS—c/0 WASRTB, 3610 30th St. Lub-
bock, Tx. 79410.

VPI1CP—-P.O. Box 616, Belize, British Honduras.

VEJ%E;I;Lth WASLES, 2010 McDuffie, Tx.

VP2LZ—Via W3EVW.

VP2VT—c/0 VE2AFC.

VP9BK —-Via VE2DCY, 8900 Lacordaire, Mon-
treal 458, Quebec, Canada.

VRIO-To G3NRA, 22 Maldon Road, Gold-
hanger (near Maldon), Essex, England.

VS6AA—c/0 KEUDIJ, 2072 Rolfe Road, Rt. 2,
Mason, Mich. 48854.

WAG6QGW /PX—-Via K6VVA, 1634 Creek Drive,
San Jose, Calif.

XWSBAX-To W6KTE.

ZCAAK—c/0 WA2CMV.

ZCAMO—-To WB2ZMK.

ZD7AA—-P.O. Box 876, St. Helena,

ZF1XX—-Via VPI9BK (see G30GA).

ZKI1AL—-To W8SSR.

3AOI—c/0 ONSTO.

4X4, Jerusalem: WB2WOU, 306 Hopper Ave-

nue, Toms River, N.J. 08753 is QSL Manager

for all Jerusalem stations. Included are the fol-

lowing stations: 4X4CY, 4X4QL, 4X4SK, 4X4-

SO, 4X4UL, 4X4VL, 4X4WP, 4Z4AQ, 4Z4HG,

and 4Z4NDS.

4X4RQ—c/0 VE4AE, 22 Sweetwood Bay, Win-
nipeg 17, Manitoba, Canada.

SXSSL-NOT via W6JZU.,

9Z4KL/5X5—-To VE4DLC.

6Y5XX—c/0 VPI9BK (see G30GA).

IMBRY—-Via 9V-Bureau, P.O. Box 777,
Singapore.

QUSCR—-To ONSTO, Edward de Jansstraat 30,

Sint-Andries, Belgium. 73. John. K4IIF

Troubled with TX-1I?
Read this month’s

Q & A Column
on page 78

See page 110 for New Reader Service
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Ist Edition
SOMETHING REALLY NEW

The Amateur Radio DX Handbook is off THE AMATEUR RADIO

; the presses and on dealers shelves. It is DX HANDBU OK

DON MILLER, WOWNV

. not a compilation of past articles appear-
ing in CQ nor is it a discourse on ama-
teur politics or “‘who did what to whom."
It is in fact a 200 page volume detailing
every aspect of working DX and under-
standing how you did it. It is the differ-
ence between occasionally working DX
| by accident and being a consistently
good DXer.

The chapter headings listed below only
give a general idea of the type of mater-
lal covered in great detail throughout the
volume. This information is not only vital
to American amateurs but is applicable
to every active amateur in the world.

Inspect a copy at your local distributor or
use the coupon below to order a copy
| direct.

| CONTENTS

Introduction DXing From the Rare Location
DX Propagation QSLing
Amateur Frequencies and the DXer The SWL DXer

The DXer: International Factors and DX Contests
Local Regulations DX Awards

The DX Station DX Clubs
Working DX From the Home Station

Great Circle Bearing Charts (from over

Mobile DXing t5r? majc:‘;)geographic centers in
e Wor

B e e o o e T et

- Cowan Publishing Corp., 14 Vanderventer Ave., Port Washington, L.I., N.Y. 11050
THE AMATEUR RADIO DX HANDBOOK, $5.00 each, Postpaid

e TR S e o | Call

I
e R S RN 08 e | L T S Enclosed is $
L R SR TR A el At 3 A L e W ] o e e S AR

for copylies)
New York City and State residents add applicable sales tax.
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F
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BY WILFRED M. SCHERER *
W2AEF

A RELATIVELY new situation that is raising
its ugly head, (and one that as time goes on
could easily turn out to be a more horrendous
monster that t.v.1.), 1s t.X.1. or radio interfer-
ence with solid-state appliances such as tran-
sistorized radios, TV sets, tape recorders,
record players, hi-fi gear, inter-coms, p.a.
systems, etc, Believe it or not, we have heard
of at least one case where r.f. from a mobile
radio transmitter stopped the motor of a ve-
hicle equipped with a transistorized ignition
system!

The situation is due mainly to the intrinsic
characteristics of the transistors used in such
solid-state equipment. Since transistors es-
sentially are back-to-back diodes, they are
highly susceptable to producing rectification
of even small amounts of r.f. energy, thereby
functioning either as an envelope detector or
as a non-linear device creating undesired
harmonic energy.

These inherent characteristics and the un-
favorable impedances often involved not only
make remedial measures extremely difficult,
but also, where such measures might pos-
sibly be effective, the task can be complicated
by the fact that solid-state appliances usually
are built on printed-circuit boards. Modifi-
cations to such equipment cannot be very
well undertaken, nor might they be generally
acceptable to owners of the affected equip-
ment.

Furthermore, t.x.1. can be caused by trans-
missions from legally- and properly- oper-
ated equipment through no fault of the trans-
mitters themselves. It is not a situation neces-
sarily attributable to harmonics as often is the
case with t.v.i. The transistorized gear simply
1s a sitting duck asking for trouble!

Lest the situation get out of hand and be-
come one as experienced with t.v.i. where

*Technical Director, CQ.

78 o CQ e Aygust, 1969

such is due to inferior TV-receiver design, it
seems to us that pressure should be placed on
the manufacturers of solid-state appliances to
forestall the possibility of t.x.i. by their in-
vestigating, developing and including pre-
ventive measures for their products in this
respect.

As far as we know, the industry has done
nothing toward this end either because of a
lack of complaints up to this time, a failure to
realize the possible magnitude of the situation
or due to indifference.

In order to impress upon the equipment
industry the potential seriousness of the situ-
ation and to aid in providing solutions, speci-
fic case histories will be needed. With this in
view, we ask that in cases where the amateur
operator has come up against t.x.i., he let us
know of the circumstances (including fre-
quencies involved) and of any effective re-
medial measures taken such as r.f. filtering,
bypassing, detuning or swamping of reson-
ant circuitry, complete shielding of the affec-
ted device, etc.

This information will be made available
not only to industry, but will also be published
in the Q & A Column as an aid to fellow radio
amateurs. It also would be well for readers
to send such data to other radio-amateur
journals for assisting other operators. Which
magazine is selected is immaterial to us—
we're all in the same boat!

In the event the equipment industry fails
to respond favorably, we propose that a move
be instigated through the efforts of ARRL,
EIA . clubs, radio amateurs and others invol-
ved in communications, that by Federal law,
transistorized products be required to be la-
beled. “This product is not guaranteed against
interference from radio transmitters or other
electronic devices.” This will protect the pub-
lic and the radio amateur, as well as other
communications services, from undue blame
where interference is involved.

We'll be having more data on the subject

in future 1ssues in CQ. It is our hope that

other radio-amateur journals and organiza-
tions will also follow through on the matter.

Information on R.F. Clipping

QuUESsTION: I have a TR-3 with a 9 mc i.f.
strip and am interested in modifying the unit
to incorporate r.f. clipping. Can you supply
me with some up-to-date suggestions, sche-
matics or references?

ANSWER: More information then we could

See page 110 for New Reader Service
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put into a letter or in the column regarding
r.f. clipping may be found in the two follow-
ing references.

“Speech Clipping for S.S.B.” by Squires
and Clegg, OST, July 1964, p. 11. This de-
scribes a setup used at a 9 mc 1.1.

“R.F. Clippers for S.S.B. “by Sabin, OST,
July 1967, p. 13. Also see “Feedback”, OST,
December 1967, p. 81. This describes basic
principles (as does the other article) along
with an outboard unit with component values
for 455 kc and 9 mc.

Crystal Tolerance

QuesTioN: I have a 10 mc crystal for which
the tolerance is stated as =.0025% . What
are the frequency-tolerance limits for this
crystal? I have not had any success in finding
literature in which an explanation of how the
calibration tolerance is applied in crystal
manufacture.

ANSWER: The maximum error for a 10 mc
(10,000 kc) crystal having a .0025% toler-
ance rating would be =250 c.p.s. when the
crystal is working into a specific load, such
as that stated by the manufacturer.

The deviation is figured this way: 10,000
ke x .0025% =10,000 x .000025=.250 kc
=250 c.p.s. Note that x .000025 is used,
because X .01 =1%: therefore, .0025% =
x .000025.

Most crystals currently produced are de-
signed to work into a capacitance load of 33
mmf. This is the sum of the circuit capaci-
tances and the capacitance of the tube or
transistor section which is shunted across the
crystal. By the use of a small trimmer, with
which the total capacitance can be varied be-
tween some value below and above 33 mmf
(or the load specified by the manufacturer),
the crystal frequency can be brought in on
the nose, since changes in the load will effect
the crystal frequency. Typical situations are
- shown at fig. 3.

Wide-band Preamp with Heath
GC-1A Receiver

QuesTioN: I recently built the wide-band pre-
amp described in the August and December
1968 issues of CQ for use with my Heath
GC-1A receiver. It failed to function and the
following symptoms were noted on the set:

|—-The r.f. stage of the receiver appeared
to be disabled. 2—The tuning meter constant-
ly indicated no signal.

The r.f. connections for the preamp were
made by breaking the connection at terminal

- See page 110 for New Reader Service

s > Ada Fiuxed Capocitance
7 or Trimmer

(A) i

Fig. 3—Two different crystal calibrator grid cir-
cuits and suitable methods of adjusting calibra-
tor crystal frequency to precise zero beat with
WWYV. Total capacitance across crystal must
equal capacitance specified by crystal manu-
facturer, usually 33 mmf. In typical case at (B)
C, could also be altered so that total capacitance
presented to crystal by C; and C, in series, plus
tube input capacitance equals 33 mmf.

12 of Deck “D". The original coupling capac-
itor was left in the set.
What are the possible causes of the trouble?

ANSWER: The reason why the preamp does
not function with the GC-1 A, as noted above,
Is incorrect installation. The r.f. amplifier in
the GC-1A has a low impedance tap on the
r.f. inductor to match the input of the first
transistor. The wideband preamp has a high
input impedance and must therefore be con-
nected across the entire r.f. inductor for each
band.

The procedure is as follows (it is assumed
that the preamp has been wired for positive
ground):

| —Disconnect Cio from terminal
deck “D" on SW.

2—Connect C1o to pre-amp output.

3—Connect pre-amp input to terminal 6
of deck “D" on SW.

4—Readjust the cores in the r.f. inductors
for maximum signal.

We wish to thank the questioneer for his
thoughtfulness in reporting that due to the
above suggestion forwarded earlier to him
by mail, the preamp now “works like a
charm.”

12 of

Ferroxcube Cores

QuEsTION: Where might I obtain Ferroxcube
cores.

ANSWER: In respect to Ferroxcube cores, we
suggest you write to Ferroxcube Corporation
of America, Saugerties, New York 12477.
Suppliers of other cores are: Tergmag
Corp., 88-06 Van Wyck Expressway, Jam-
aica, N.Y. 11418 (they are distributors for
Indiana General Products); Permacor, 9540

[Continued on page 94|
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Calendar of Events

Aug. 2-3  lllinois QSO Party

Aug. 2-3  Maryland/DC QSO Party
Aug. 2-4  Missouri QSO Party

Aug. 2-3 LABRE C.W. DX Contest
Aug. 9-10 DARC WAE C.W. Contest
Aug. 16-17 New Jersey QSO Party
Aug. 16-17 QRP QSO Party

Aug. 16-17 Indiana QSO Party

Aug. 23-24  South Carolina QSO Party
Aug. 30-31 All Asian DX contest

Sept. 6-7 LABRE Phone DX Contest
Sept. 6-7 VU/4S7 Phone DX Contest
Sept. 6-8 Washington St. QSO Party
Sept. 13-14 DARC WAE Phone Contest
Sept. 20-21 VU /457 C.W. DX Contest
Sept. 24-26 YL “Howdy Days” Party
Sept. 27-28 VE/W Contest

Oct. 4-6 California QSO Party

Oct. 4-6 CARTG WW RTTY Contest
Oct. 4-5 VK/ZL./Oceania Phone
Oct. 11-12 VK/ZL/Oceama C.W.

Oct. 4-12 Lebanese DX Contest

Oct. 11-12 Floridora QSO Party

Oct. 11-12 RSGB 28 mc Phone Contest
Oct. 15-16 YLAP C.W. Contest

Oct. 18-19 Boy Scouts Jamboree

Oct. 18-19 KR6 DX Contest

Oct. 18-19 WADM C.W. Contest

Oct. 25-26 CO WW DX Phone Contest
Oct. 25-26 RSGB 7 mc C.W. Contest
Nov. 5-6 YLAP Phone Contest

Nov. 8-9 RSGB 7 mc Phone Contest
Nov. 8-9 ARRL SS Phone Contest
Nov. 15-16 ARRL SS C.W. Contest
Nov. 29.30 CO WWDX C.W. Contest

South Carolina QSO Party

Two Periods:
1800-0300 oMt Sat./Sun. Aug. 23-24
1200-0300 oMT Sun./Mon. Aug. 24-25

This is the third QSO party sponsored by
the Low Country A.R.C. of N. Charleston,
S.C. Use all bands and modes, the same sta-
tion may be worked on each band and mode
for points.

Exchange: QSO nr., RS/RST and QTH.
County for S.C. stations, State, province or
country for others.

Scoring: One point per QSO. S.C. use

BY FRANK ANZALONE* W1IWY

*14 Sherwood Road, Stamford, Conn. 06905.
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state, provinces and countries for their mul-
tiplier, out-of-state use S.C. counties. (Max.
of 46)

Frequencies: 1820, 3550, 3950, 7040,
7240, 14250, 21070, 21270.

Awards: Certificates to the first place
winners in each state, province and country,
and the first 3 winners in So. Carolina.

Mailing deadline Sept. 15th to: Low Coun-
try A.R.C., Att: Contest Chairman, P.O. Box
5026. North Charleston, South Carolina
29406

LABRE DX Contest
C.W.—Aug. 2-3 Phone—Sept. 6-7
Starts: 0001 oMt Saturday
Ends: 2400 oMmT Sunday

We received the above dates from a reli-
able source. However no rules have been re-
ceived. It is assumed that they are the same as
previous years, and can be found in the Aug-
ust 1968 issue of CQ.

Logs go to LABRE Contest Committee,
Caixa Postal 2353, ZC-00, Rio de Janeiro,
Brazl

All Asian DX Contest

Starts: 1000 oMt Saturday, August 30
Ends: 1600 gmT Sunday, August 31

This is the 10th annual contest sponsored
by the JARL and special badges will be pre-
sented to all participants in commemoration
of this anniversary.

Its the Asians working the non-Asians on
all bands, 1.8 thru 28 mc, on c.w. only.

Two classifications, single and all band.
Operation limited to single operators only.

Exchange: For OM’s, five figures, RST
plus your age. YL’s, RST plus 00.

Scoring: One point per QSO. Asians use
non-Asian countries for their multiplier. Non-
Asians will count Asian countries as their
multiplier. Use the DXCC country list.

Final score: Total QSO points multiplied
by the countries worked on that band for
single band stations, and by the sum total
from all bands for all band stations.

See page 110 for New Reader Service
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~ Awards: Certificates to the top scorer on
2ach single band in each country, and the
Ehree highest scorers on all bands in each
Fountry.

In addition, medals will be awarded to the
continental leaders on a single band and all
bands.
 Use a separate log sheet for each band, and
nclude a summary sheet with a band by
and breakdown of the score, your name and
ddress in BLOCK LETTERS, and the usual
igned declaration that all rules and regula-
ions have been observed.

Entries must be received no later than Nov-
mber 30th and go to: J.A.R.L. Contest Com-
ittee, P.O. Box 377, Tokyo Central, Japan.

VU2/4S57 DX Contest

Phone—Sept. 6-7 C.W.—Sept. 20-21
Starts: 0600 gMT Saturday
Ends: 0600 oMmT Sunday

This year the rules have been modified so
hat you are not limited to working VU2/4S7
tations only. Phone and c.w. are separate
ontests. Use all bands but cross-band oper-
tion is not permitted.

Exchange: The conventional five or six
gures, RS/RST plus a progressive 3 figure
SO number starting with 001.

Scoring: For DX stations, 2 points for
ach contact with a VU2/4S7 station on
ach band, |1 point per contact with other
tations.

The ARRL country list will be used, and
ach call area of W/K, JA, SM, UA, VK and
L will also count as countries for scoring
urposes. (Rules do not specify, but it is as-
umed that the above will be your multiplier)

Awards: Certificates to top scorers on a
ingle band and on all bands, in each country
and above call areas.

Include a summary sheet with the scoring,
signed declaration that rules and regula-

Lions have been observed, and your name and
ddress in BLOCK LETTERS.

Mailing deadline is October 15th to: Radio
iety of Ceylon, Contest Committee, P.O.
ox 907, Colombo, Ceylon.

Washington State QSO Party

Starts: 2300 gMT Saturday, September 6
Ends: 0500 smMT Monday, September 8

This is the fourth annual party sponsored
y the Boeing Employees A.R.S. Use all
ands and modes, the same station may be
orked on each band and mode for QSO

ee page 110 for New Reader Service

points. Wash. may work in-state stations for
QSO points.

Exchange: QSO nr., RS/RST and QTH.
County for Wash. stations; state, province or
country for all others.

Scoring: Wash. stations score one point
for each contact, all others two points for
each Wash. QSO. The multiplier for Wash. is
states, VE provinces and countries; others
total of Wash. counties worked. (Max. of 39)

Frequencies: c.w.—3560, 7060, 14060,
21060, 28100. a.m.—3990, 7260, 14230, 213-
10, 28600. s.s.b.—3960, 7220, 14290, 21290,
28700. Novices—3735. 7175, 21110.

Awards: Certificates to the highest scoring
stations in each state, province, country and
Wash. county. The Five BEARS certificate is
also available to stations working five club
members, during or after the party. Work the
club station K7NWS and a gold seal sticker
will be attached to either certificate.

Mailing deadline October 4th to: Boeing
Employees A.R.S., Att: Contest Chairman
K7RSB, 18415—38th Avenue South, Seattle,
Wash. 98188

CQ World Wide DX Contest

Phone—Oct. 25-26 C.W.—Nov. 29-30
Starts: 0000 gMmT Saturday
Ends: 2400 aMT Sunday in each instance.

Rules will remain the same as previous
years and will be given in detail next month.
The following brief rundown is for the benefit
of our friends in remote areas:

1. All bands may be used. 1.8 thru 28 mc.

2. Exchange, RS/ RST plus your Zone.

3. QSO point value: (a) 3 points between
stations in different continents. (b) 1 point
between stations on the same continent but
in different countries. (¢) Contacts between
stations in the same country are permitted for
Zone and/or Country multiplier but have NO
QSO point value. (d) Exception: Contacts
between stations in the North America
(WAC) boundries count 2 points. (This ap-
plies to stations in North America only.)

4. Your multiplier is determined by the
number of Zones and Countries worked on
each band.

5. Final score: (a) Single band, Zones plus
Countries multiplied by QSO points. (b) All
band, sum of Zones plus sum of Countries
multiplied by the total QSO points.

6. Competition: Three divisions. (a) Sin-
gle operator, single band or all band. (b)

[Continued on page 99
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BY GEORGE JACOBS* W3ASK

THE. present sunspot cycle is still making
news!

The Swiss Solar Observatory at Zurich, the
world’s official keeper of sunspot records for
the past two hundred years, reports a month-
ly mean sunspot number of 120 for May,
1969. This results in the highest smoothed
sunspot number yet recorded in the present
cycle, 111, centered on November, 1968.
This means that peak intensity of the present
cycle did not occur before November, and it
will take several more months to determine
when the maximum of the present cycle did
take place.

A smoothed sunspot number of 97 is pre-
dicted for August, 1969, as solar activity is
expected to remain at a moderately high level
through the remainder of the year.

Seasonal Propagation Change

A seasonal change in shortwave radio pro-
pagation conditions usually begins to take
place by mid-August. For a period of about a
month, until mid-September, conditions are
neither typically summer nor typically fall.
For this reason, and to present a more ac-
curate forecast to readers of this column, this
month’s DX Propagation Charts cover only
the one month period from August 15
through September 15. Short-Skip Propaga-
tion Charts appearing in last month’s column
are also valid through the month of August.

During this transitional period, fairly good
north-south openings are predicted for 10
meters during the daylight hours to such areas
as Latin America, Africa and the South
Pacific. The first east-west openings should
begin by late August, increasing considerably
by mid-September.

Excellent DX openings are forecast to al-
most every corner of the world on 15 meters
during the daylight and early evening hours.

*11307 Clark Street, Silver Spring, Md. 20902
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LAST MINUTE FORECAST

Day-to-Day Conditions and Quality for
Aug, 1, through Sept. 15, 1969
Forecast Rating & Quality
Days (4) (3) (2) (1)

Above Normal: 2, 15, 18-19,
24, 27 29, Sept. 1, 14.

Normal: 1, 3, 5-7, 11-12, 14,
16-17, 20-21, 23, 25-26, 28,
30-31. Sept. 2, 4-6, 10,13, 15.

Below Normal: 4, 8, 10, 13, 22, C D D | O
Sept.3,7,9, 11-12,

Disturbed: 9, Sept. 8, D I | |

B-C C

A-B B-C C-D D-E

How To Useg THESE CHARTS

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

1—-Enter Propagation Charts on following pages
under appropriate band and distance or geograph-
ical area columns, Read predicted times of band
openings at intersection of both eolumns.

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 foreecast 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
forecast is made, and the second to the greater dis-
tance. Note the forecast rating for later use.

3—With the forecast rating noted above, start
with the numbers in parenthese at the top of the
“Last Minute Forecast"” appearing above, Read |
down the table for a day-to-day foreecast of propa-
gation conditions 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)
desceribe reception conditions (signal quality, noise
and fading levels) expected for each day of the
month and have the following meaning: (A-—ex-
cellent opening with strong, steady signals; B—
good opening, moderately strong signals, little
fading and noise; C—fair opening, signals fluctu-
ating between moderately strong and weak:; D—poor
opening, signals generally weak and considerable
fading and noise: E—poor opening, or none at all.

1—This month's DX Propogation Charts are based
upon a transmitter power of 250 watts c.w.; 500
watts s.s.b., or 1000 watts d.s.b., into a dipole an-
tenna a quarter-wave above ground on 160 and 80
meters a half-wave above ground on 40 and 20
meters, and a wave-length above ground on 15 and
10 meters. For each 10 db gain above these refer-
ence levels, reception quality shown in the “Last
Minute Foreeast'” will improve by one level; for
each 10 db loss, reception will become poorer by one
level.

5—Loeal Standard Time for these predictions is
based on the 24-hour system.
shbwhobbffl

6—The Eastern USA Chart ean be used in the 1,
2.8 4.8 KP4, KG1 and KV4 amateur call areas;
The Central USA Chart in the 5, 9, and 0 areas, |
and the Western USA Chart in the 6 and 7 areas.
The Charts are valid from August 15, 1969 through
September 15, 1969, and are prepared from basie |
propagation data published monthly by the Institute
For Telecommunication Seciences And Aeronomy of |
the U.S. Dept. of Commerce, Boulder, Colorado, |

Exceptionally strong signal levels are expec:
ted during many of these openings, and 13
meters should be the optimum band for DX
openings during most of the daylight hours

Good-to-excellent world-wide DX propa:
gation conditions are forecast around-the
clock on 20 meters. Conditions are expectec
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o peak during the sunrise period and again
uring the late afternoon and early evening
ours. To most southern and tropical areas
he band is expected to remain open through-
ut the hours of darkness as well.

Static levels are expected to begin to de-
rease steadily after mid-August, and some
airly good DX openings are forecast for 40
eters from the early evening hours, through
he hours of darkness and the sunrise period.

Fairly good DX openings to some areas of
he world should be possible on 80 meters
uring the hours of darkness, with conditions
eaking just as the sun begins to rise on the
‘light” side of the path.

It’s still a bit too early in the season for 160
eter DX, but an occasional opening should
possible during the hours of darkness and
he sunrise period.

V.H.F. lonospheric Openings

While sporadic-E propagation is expected
o begin to taper off by mid-August, some 6
eter openings are likely to occur over dis-
nces of approximately 750 and 1300 miles.
uring periods of intense sporadic-E ioni-
tion, two-hop 6 meter openings may also be
ossible up to distances of about 2600 miles,
nd 2 meter openings may take place over a
ange of about 1000 to 1400 miles. While
poradic-E propagation can take place at any-
ime of the day or night, during the late sum-

mer there 1s a tendency for it to peak between
8 A.M. and noon and again between 5 and 8
P.M. local standard time.

The Perseids, a major meteor shower, 1s
expected to take place from August 9-14,
with maximum intensity occurring at about
2 AM. EST on August 12, Other meteor
showers are forecast for August 1, 3, 5 and
18. Ionization produced by meteors entering
the earth’s atmosphere, especially during
periods of maximum shower intensity, is ex-
pected to make possible numerous meteor-
scatter type openings over distances of sev-
eral hundred miles on 10, 6 and 2 meters.

Trans-equatorial scatter openings on 6
meters should begin to increase during late
August and early September. There is a fairly
good chance for some openings between the
USA and Latin America between 8 and 11
P.M., local standard time at the path mid-
point.

Some auroral-scatter openings on 6 and 2
meters are expected during the late summer
period, over distances ranging upwards to
1000 miles, or so. These are most likely to
occur during periods when h.f. radio con-
ditions are disturbed or below normal. Check
the “Last Minute Forecast” appearing at the
beginning of this column for the days that are
expected to be in these categories during
August and early September.

' August 15-September 15, 1969
TIME ZONE: EST (24-Hour Time)
EASTERN USA TO:

10 15 20 40/80
Meters Meters Meters Meters
08-14 (1) | 07-08 (1) | 05-07 (3) | 18-20 (1)*
entral 08-11 (2) | 07-09 (2) | 20-22 (2)
urope 11-15(3) | 09-12 (1) | 22-01 (3)
North 15-17(2) | 12-13(2) | 01-02 (2)
frica 17-18(1) | 13-15(3) | 02-08 (1)
15-19 (4) | 20-22 (1)*
19-21 (3) | 22.00 (2)*
21-23 (2) | 00-02 (1)*
23-03 (1)
03-05 (2)
orthern 08-12 (1) | 07-08(1)| 02-05 (1) | 19-21 (1)
urope 08-10 (2) | 05-08 (2) | 21-23 (2)
European 10-12 (3) | 08-11 (1) | 23-02 (1)
SSR 12-13 (2) | 11-13(2) | 21-01 (1)*
13-15 (1) 13-18 (3)
18-02 (2) | °
10-13 (1) | 07-08 (1) 06-08 (2) | 18-20 (1)
08-12(2)| 08-13(1) | 20-22 (2)
12-15 (3) 13-15(2) | 22-23 (1)
15-17(2)| 15-19(3) | 21-23 (1)*
17-18 (1) | 19-21 (2)
21-00 (3)
00-02 (2)
02-06 (1) |

redicted times of 80 meter openings. Openings on
160 meters are also likely to occur during those times
hen B0 meter openings are shown with a forecast
ting of (2), or higher.

ee page 110 for New Reader Service

West & 09-12 (1) | 06-08 (1) | 12-14 (1) | 19-22 (1)
Central 12-16 (2) | 08-12(2) | 14-16 (2) | 22-01 (2)
Africa 16-17T (1) | 12-14(3)| 16-18(3) | 01-03 (1)
14-16 (4) | 18-22 (4) | 00-02 (1)®

16-18 (3) | 22-01 (3)

| 18-21 (2) | 01-05 (2)

21-23 (1) | 05-08 (1)
East 1 11-14 (1) | 09-11 (1) | 12-14 (1) | 20-00 (1)

Africa 14-16 (2) | 11-13(2) | 14-16 (2)

16-17 (1) | 18-14 (3) | 18-18 (3)

14-15(4” 18-20 (4)

16-18 (3) | 20-23 (3)

18-19 (2) | 23-00 (2)

19-20 (1) | 00-02 (1)
South 08-10 (1) | 08-10 (1) ] 05-07 () | 20-22 (1)
Africa 10-12 (2) | 10-11 (2)| 07-14 (1) | 22-00 (2)
12-13 (1) | 11-12(3)| 14-15(2) | 00-02 (1)
12-14 (4) | 15-18 (3) | 22-00 (1)*

14-15 (2) | 18-20 (2)

15-16 (1) | 20-23 (1)

23-02 (3)

02-03 (2)

03-05 (1)

Central 09-11 (1) | 08-11 (1)| 06-07 (1) | 04-06 (1)
& South 19-21 (1) | 19-21 (1)| 07-09 (2) | 18-20 (1)
Asia 09-11 (1)

17-18 (1)

18-21 (2)

21-00 (1)
_I_“_— N e ———
Southeast | 12-14 (1) | 07-08 (1)]| 05-07 (1) | Nil
Asia 17-20 (1) | 0R-10(2)| 07-09 (2)

10-18 (1) | 09-10 (1)

| et
20-21 (1 1-

] 23-00 (1)
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Far 17-19 (1) | 07-08 (1) | 06-07 (1) | 05-07 (1)
Fast 08-10 (2) | 07-09 (3)
10-12 (1) | 0910 (2)
15-17 (1) | 10-12 (1)
17-19(2) | 18-22 (1)
19-21 (1) | 22-00 (2)
00-02 (1)
South 08-14 (1) | 08-09 (1) | 11-19(1) | 00-01 (1)
Pacifie 14-17 (2) | 09-10(2) | 19-21 (2) | 01-02 (2)
& New 17-18(3) | 10-15(1) | 21-23 (3) | 02-05 (3)
Zealand 18-19(2) | 15-17(2) | 23-01 (4) | 05-07 (2)
1920 (1) 17-20(3)| 01-04 (3)]| 07-08 (1)
20-22 (2) | 04-07 (2) | 03-07 (1)°
22.23 (1) | 07-09 (3)
+_ﬂﬂ-'.[1 (2)
Australia 08-10(1) | 07-08(1)| 05-07 (2) | 02-04 (1)
15-16 (1) | 08-10(2) | 07-09(3) | 04-06 (2)
16-18(2) | 10-12(1) | 09-11(2) | 06-07 (1)
18-20 (1) 15-17 (1) 11-15 (1) | 04-06 (1)%
17=19(2)'| 15-1T7 (2)
19-20 (3) 17-21 (1)
20-21 (2) | 21-28 (2)
21-22 (1) | 23-01 (3)
01-08 (2)
03-05 (1)
Northern T 0700 (D 1 0508 (D | 02-01 @ [ 19:20 (D
& Central 09-12 (2) | 06-07 (2) | 04-06 (3) | 20-21 (2)
South 12-14(3) | 07-11(3) | 06-09(4) | 21-03 (3)
Ameriea 14-17 (4) 11-13 (4) | 09-15(2) | 03-05 (2)
17-18(2) | 13-15(3) | 15-18(3) | 05-07 (1)
18-19 (1) 15-19(4) | 1823 (4) | 21-01 (1)~
19-21 (2) | 23-.02 (2) | 01-08 (2)*
21-22 (1) (-3) 03-06 (1)*
Brazil, 07-08 (1) | 06-07 (1) | 09-15 (1) | 20-23 (1)
Argentina,| 08-11(2) ] 07-10(2) | 15-1T7 (2) | 23-04 (2)
Chile & 11-18 (1) | 10-13 (1) | 17-19(3) | 04-06 (1)
Uruguav 13-15(2) ] 13-15(2) | 19.00 (4) | 03-05 (1)®
15-17 (4) 5<=16 (3) n0-03 (3)
17-18(2) | 16-19(4) | 03-05 (2)
18-19 (1) | 19-21 (3) | 05-0T7 (3)
21-23(2) | 07-09 (2)
23.00 (1)
MeMurdo 15-17(1) | 12-14 (1) | 15-17 (1) | 00-04 (1)
Sound, 14-17 (2) | 17-21 (2)
Antarecetiea 17-20 (3) | 21-00 (3)
20-21 (2) | 00-04 (2)
21-22 (1) 04-06 (1)
06-08 (2)
NR-09 (1)
# —

Time Zones: CST & MST (24-Hour Time)
CENTRAL USA TO:

Western
& Central
Europe

& North
Afrieca

Northern
Europe &
European
USSR

Eastern
Mediter-
ranean &
Middle
East

| 23-00 (1)

84 o

10
Meters Meters

10-12 (1)

Nil

10-12 (1)

cQ

15 2) L0/80
Meters Meters
08-09 (1) | 07-12 (1) | 19-22 (1)
09-11 (2) | 12-15 (2) | 22-00 (2)
11-14 (3) | 15-16 (3) | 00-03 (1)
14-16 (2) | 16-18 (4) | 21-01 (1)*
16-17 (1) | 18-20 (3)
20-22 (2)
2200 (1)
03-05 (1)
05-07 (2)
07-08 (1) | 04-05 (1) | 19-01 (1)
08-12 (2) | 05-07 (2) | 21-00 (1)*
12-14 (1) | 07-11 (1)
11-13 (2)
13-16 (3)
16-18 (2)
18-22 (1)
22.00 (2)
00-02 (1)
08-10 (1) | 05-06 (1) | 19-22 (1)
10-15 (2) | 06-08 (2) | 20-22 (1)
15-16 (1) | 08-15 (1)
15-17 (2)
17-21 (3)
21.23 (2)

August, 1969

West & 09-11 (1) | 06-09(1)] 12-14 (1) 19.23 (1)
Central 11-15 (2) | 09-12 (2) | 14-16 (2) | 23-00 (2)
Africa 15-16 (1) | 12-14 (3) | 16-19(3) | 00-01 (1)
14-16 (4) | 19-21 (4) | 22-00 (1)
16-18 (3) | 21-00 (3)
18-20 (2) | 00-01 (2)
20-21 (1) | 01-08 (1)
East 13-15 (1) | 10-12 (1) | 12-14 (1) [ 20-23 (1)
Afriea 15-17 (2) | 12-14 (2) | 14-17 (2)
17-18 (1) | 14-17(3) | 17-22 (3)
17-18 (2) | 22-23 (2) r
18-19 (1) | 23-00 (1)
— s = '* — —
South 08-10(1)] O07-08 (1) ]| 05-07 (2) | 19-20 (1)
Afriea 10-11 (2) | 08-11(2)| 07-14 (1) | 20-22 (2)
11-12(1) | 11.13 (3) 14-15 (2) | 22.23 (1)
13-14 (2) | 15-18(3) | 21.23 (1)
14-15 (1) | 18-20 (2)
20-22 (1)
22.02 (2)
02-05 (1)
Central 07-09 (1) | 08-10 (1) | 06-07 (1) | 05-07 (1)
& South 18-20 (1) | 17-18(1)]| 07-09 (2) 18-20 (1)
Asia 18-20 (2) | 09-10 (1)
20-21 (1) | 16-18 (1)
18-21 (2)
| 21-00 (1)
Southeast 11-13 (1) | 07-08(1)| 05-07(1)| 05-07 (1)
Asia 16-19 (1) | 08-11(2) | 07-09 (2)
11-14 (1) 09-12 (1)
16-18 (1) 18-20 (1)
18-20 (2) | 20-22 (2)
20-21 (1) | 22-00 (1)
Far 15-18 (1) | 08-10(1)| 18-21(1)| 02-05 (1)
[oast 12-15 (1) | 21-00(2) | 05-06 (2)
15-16 (2) | 00-05 (1) | 06-07 (1)
16-20 (3) | 05-0T7 (2) | 05-06 (1
20-21 (2) | 07-09 (3)
21-22 (1) | 09-10 (2)
10-12 (1)
o +"'-_'_-h
South 10-14 (1) | 08-12(1)| 06-08 (4) | 23-00 (1
Pacific 14-16 (2) | 12-16(2) | 08-09(3) | 00-02 (2
& New 16-18 (3) 16-18 (3) 09-12 (2) 02-05 (3
Z.ealand 18-19 (2) | 18-20 (4) 12-17 (1) | 05-07 (2
19-21 (1) | 20-21 (8) ] 17-19(2) | 07-08 (1
21-28 {2) 19.22 (3) | 01-03 (1
23.00 (1) | 22-00 (4) | 03-05 (2
00-03 (3) | 05-06 (1
N3-06 (2)
Australia 08-10(1)| 07-08 (1) | 07-09(3) | 01-03 (1
13-15(1)| 08-10(2)| 09-12(2) | 03-08 (2
15-18(2) | 10-15(1)]| 12-18(1) | 06-08 (1
18-20 (1) | 15-18 (2) 18.22 (2) | 03-04 (1
18.21 (3) | 22.02(3) | 04-06 (2
21-22(2) | 02-07 (2) | 06-07 (1
22.23 (1)
Northern 08-10(1)| 07-08(1)| 06-09(4) ]| 18-19(1
& Central 10-12 (2) | 08-09(2) | 09-11(3) | 19-20 (2
South 12-14 (3) | 09-12 (3) 11-15 (2) | 20-02 (8
America 14-16 (4) | 12-18 (4) | 15-1T7 (3) | 02-05 (2
16-17 (2) 18.19 (3) 17-23 (4) | 05-06 (1
17-18 (1) | 19-20 (2) | 23-01(3) | 20-23 (1
20-22 (1) | 01-04 (2) | 23.02 (2
04-06 (3) | 02-05 (1
Brazil, 07-08 (1) | 06-07 (1) | 08-15(1) | 20.22 (1
Argentina 08-12(2)] 07-10(2) | 15-17(2) | 22-02 (2
Chile & 12-15(3) | 10-12 (1) | 17-19(3) | 02-05 (1
Uruguay 15-17(4) | 12-14(2)| 19-23(4) | 01-04 (1
17-18(2) | 14-16 (3) | 23-02 (3)
18-19 (1) | 168-18 (4) | 02-04 (2)
18-20 (3) | 04-05 (1)
20-21 (2) | 05-08 (2)
21-23 (1)
McMurdo 16-18 (1) | 12-15(1) | 16-18(1) | 00-05 (1
Sound, 15-18 (2) | 18-20 (2)
Antarctica 18-20 (3) | 20-00 (3)
20-21 (2) 00-03 (2)
21-22 (1) | 03-06 (1)
N6-08 (2)
I | 08-09 (1) |

[Continued on page 95)
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“There 1s hardly anything in the world that

some man cannot make a little worse and sell a

little cheaper, and the people who consider price

only are this man's lawful prey.

JOHN RUSKIN

CQ’'s advertising rates are three times greater than those
of one competitor and one and a half times greater than
those of a second. At the same time, CQ's readership is
' approximately ten times that of the first competitor and
four times larger than the second.

Advertising in CQ is still the best buy in the Ham Radio
Market!
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FLASH!

Harry R. McNutt, KSKOM
Has qualified for #9

USA-CA-3079 All Counties Plaque!
SEE KSKOM "'STORY"” JULY 1967 CAQ.

THE August, “Story of The Month”, about
Leo, WASAEB, after this information. John
Sulak, WBUMR, acquired a USA-CA-3000
Award. Bob Smolenski, W2OST, qualified
for a USA-CA-2500 Award, endorsed All
14 mc SSB. Howard Perkins, KSEUX, re-
ceived USA-CA-2500 and 2000 Awards.
Henry Freiberger, WSULN, qualified for
USA-CA-2500, 2000, 1500, 1000, and 500
Awards, all endorsed All 14 mc 2xSSB.
Duane Ebers, WOAQE, also hit the jack pot
by acquiring USA-CA-2500, 2000, 1500,
1000, and 500 Awards, endorsed, All Phone.
Wilberta “Willie” Longwell, WA7IRD, added
to her collection when she received her USA-
CA-2000 endorsement. Bob Holt, GW3-
NWYV, submitted proof for his USA-CA-
1500 Award, endorsed All SSB, and Bob
continues to be the only GW to qualify for

*103 Whittman St., Rochelle Park, N.J. 07662.

USA-CA HONOR ROLL

WA7IRD 66 500
20 WPPLN ... 67 oo

1500
MORR 4 DR

WJAQE ... 94

GW3NWY _____ 95 #;‘LwL_,
KSVTA
W5SULN ...
WHAQE
G3ABG ...
W3MGP ..
WODRL ...
WASPRE ...

WASPRE ... 96

1000
KSVTA ........155
WSULN .......156
WBAQE .._...157
WIODRL ........158
WASPRE 159

August, 1969

auar

PROGRAM

BY ED HOPPER,* W2GT

FLASH #2

Leo D. Staley, WASAEB
Has qualified for #10

‘ USA-CA-3079 All Counties Plaque!
el

USA-CA. Don McCarthy, WA9PRE, col
lected USA-CA-1500, 1000, and 500 Award{
All SSB. John Hawkins, KSVTA (Son q
WS5EHY), and Joe Slattery, WI9DRL, bot
qualified for mixed USA-CA-500 and 10
Awards. Mixed USA-CA-500 Awards we
to: Mike Steiniger, K6BFP; Kip Parker, W
3EYL; Ron Conley, K7LTV; John Morri
G3ABG (Custodian of a new English Awa
I hope to tell you about next month); a
Paschall Webb, W3MGP. Don Colwell, W
IXM, won a USA-CA-500 Award endorse
All SSB. “Buzz” Longstreth, WA1JTM, qua
fied for a USA-CA-500 Award endorsed,
A-1. I know Paul will excuse me, but I near
missed mentioning that Paul Hunter, WOPL
did get his mixed USA-CA-2000 Award.

Leo D. Staley, WASAEB

Actually Leo, writes:"Suprise, suprise. Bi
you did not expect my ‘Story’ to also incluc
my application for USA-CA-3079! |

“As you will see on the list, the Count
Hunter regulars, came to the rescue on a
but 3 out of the last 42, |

“For my story, received General Cla
license in 1960 and did not go s.s.b. un
June, 1964.

“Tuned across the 40 meter County Hun
ers one day on 7.223 and checked in with N
control, Chas, WOJWD (now W{BL). I wi
treated with such politeness and courtes
even though Dallas county was not rare, th
I volunteered to check into the Net on it
California vacation trip the following wee
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Due to 40 meter skip conditions, I was only

able to give out a few West Texas counties.
“During the next four months, gave out
any Oklahoma, Arkansas and Texas coun-

i Digloma i
A : CABD VERDE ,:tn.t:?
* =

ies while mobile. Then in September of 1964, i‘ | E
started collecting counties myself. B " s e £ e 4 B %x.,
“"Have met and enjoyed visits with many 1 - (-~
‘of the County Hunters, including 4 of the 8 & T Ry
with ALL 3079 worked. You will have to i S

look a long time to find the type of com-
Edrie that prevails on the County Hunter

ets. I believe it all started with the group
on 40 meters and then expanded to 20 meters
when many of the group moved up to work
he western counties not available on 40 meter
davlight hours.

“You no doubt have heard many many
tories about the 40 meter Net. It was a fine
eroup of people and hams. Each would help
0 pull the other up by their bootstraps for a
Inuch needed county.

“Having worked about half of my County
unting life on each Net. I must say that the
0 meter Net is 10 times the operation of the
meter Net. It i1s hard to believe so many
ple could get interested in County Hunt-
g. The highest number of contacts in a
re’ county by myself while mobile on 40
eters. was 28 in Harmon county, Oklahoma.
n 20 meters I have heard some mobiles

Cape Verde Diploma

Our records show that Leo waited until
February 1966 and then qualified for USA-
CA-500-#547; USA-CA-1000-#94; USA-
CA-1500-#45—these all endorsed, Mixed,
All 7mc and All 2 x SSB and USA-CA-2000-
#26, Mixed. Then in March, 1969 he applied
for USA-CA-2500-#42 and USA-CA-3000-
# 18 and the BIG one—ALL 3079 Counties
#10 on May 21, 1969. (Good Luck, Leo, we
will be looking for vou MOBILE, on the
NET, Ed.)

Letters

Harry MecNutt, K8KOM, writes: “Just a
little note to let you know how much 1 like
your column and also to list my last 179
counties.

I sure want to thank everybody who has

‘ork between 90 and 100 stations in a single
ountv. The number of DX stations County
unting 1s also quite amazing.
“Through County Hunting, I have made
‘hat 1 hope to be some lasting friendships,
d between planes in some cities I either
hone or visit with fellow Hunters. On sev-
al occasions I met my Good Buddy, John,
4OHP. at the Dallas Airport, took a 30
our ‘expedition’ through Texas and Okla-
ma. ending at the airport for his return to
tlanta. A finer DXpedition Buddy you
uld not find. Yes, I could write a book on
e many trips and happenings on trips
rough Oklahoma, Arkansas, Texas, South
arolina. Georgia and Florida with W40OHP.
¢ was the guyv that snapped the picture you
blished in CQ, May 1966, John's picture
as also in that i1ssue of CQ. Those are mem-
ies I will never forget.
“What's next? I honestly do not know. For
re 1 will continue to give out my counties
ile mobile, but of one thing I am sure, 1
ILL NOT START OVER!
Thanks to vou Ed. for fanning the interest
d wrniting the prompt letters”.

73, Leo, WABSAE.
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helped me get the 3079! It sure is a great
thrill. I am going to try to get on s.s.b., those

I now have on c.w. and a.m. Again thanks to
ALL!".

Kurt Mevers, W8IBX /2, writes: “If anyone
desires a map showing all the counties in the
United States, I would recommend the map
of Congressional Districts for the 91st Con-
gress. The map 1s approximately 4 feet by 3

The Jorgensen family L-R Tom, Lois, Jean & Jerry
in the rear.
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Morse Net
Award

feet in size, it is publication: 1968 0-315-190,
and can be ordered from the Superintendent
of Documents, U.S. Government Printing
Office, Washington, D.C. 20402 for 50¢. Not
only can they provide a visual county record,
they can contribute to one’s knowledge of
the House of Representatives, as well”,

Jean Delancy, K1ZAT /5, writes: “Been
having fun checking into the Independent
county Hunter Net. We will be operating/5
until October and will be glad to give Tom

Green County (Texas) to anyone in need of
it. QSL to callbook QTH is OK”.

Awards

QRP CLUB-New Award-Chairman is: Hugh
Aeiker, WASCNN, 929 South Park, Charles-
ton, West Virginia 25304,

Hong Kong Firecracker Award: Change
of rules due to increase of active VS6 stations.
The complete rules and foto of Award in CQ,
October 1967, sponsored by HKARTS, P.O.
Box 541, Hong Kong. For stations located in
Zones 18, 19, 23 and 25: 10 contacts needed
instead of 8. For stations located in all other
Zones: 6 contacts needed instead of 4. These
changes effective from 1st January 1970.

Extra Class Award: Sponsored by the St.
Louis ARC and described and fotoed in CQ,
September 1968 IS AVAILABLE! Rules in-
formation and application blank available for
s.a.s.e. from W.J. Bergman, WHAUB, 842
Tuxedo Blvd., Webster Groves, Missourl

63119.
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Diploma Ilha De S. Vicente (DISV): Thi
Cape Verde Diploma is sponsored by Cas
Do Leao of Mindelo, St. Vicente, Cap
Verde Islands. This Award to be permane
and international in its distribution and to b
granted to all duly licensed amateur radi
stations throughout the world. The DISV wi
be granted to all stations that present proof
contacts with 3 CR4 stations of Mindelo S
Vincente. All amateur bands may not be use
c.w., a.m. or s.s.b. and al] contacts after Ja
uary 1st, 1968 are valid. A minimum sign
report of RST 338 or RS 33 are require
Contacts on January 22nd—Dia De S. Vicen
—are worth 2 points each. QSLs to CR4 st
tions worked accompanied by 10 IRCs shoul
be sent to: Jorge M. S. Barros, CR4AJ, Bo
8, Mindelo Cabo Verde, Cape Verde Islands
The Award will be sent by air mail.

Radio Morse Code Network Award Ce
tificate: The Western Amateur Radio Mors
Code Network was formed in 1968 by ha
who have had experience with America
Morse. Present membership includes ope
ators with Railroad, Commercial, Militar
and experimental experience. This certificat
is awarded without cost to any operator wh
will come up on frequency, 7060 kc at 080
and 3755 kc at 1930 psT, take his turn in th
net and show a normal proficiency in the us
of American Morse. Most members have co
verters which change the audio signal to dire
current which then operates a sounder. Pre
ently, active members are located in Cali
ornia, Utah, Oregon and Michigan. Age
members varies from 25 to 75 years. Th
main interest is proficiency and conversatio
using the Morse code. For any further info
mation, just break-in on the net or write th
“Main Relay”, Lloyd Byars, W7/MY
“Chief Sounder”, Ned Baldwin, W6N
(exWB6QAT).

Worked Plymouth County: This Awar

[Continued on page 99]
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| WHAT’S NEW?? 550 BIG WATTS!

The New Galaxy The Powerful New Galaxy The Beautiful, Matching
Wattmeter/Antenna Selector GT-550 TRANSCEIVER Galaxy Speaker Console

30-60-90 DAYS IS THE SAME AS CASH WITH US AND UP TO 3 YEAR-TERMS ARE

AVAILABLE AT THE LOWEST RATES...(CASH IS NOT CHEAPER!)
OPEN MONDAY THRU FRIDAY-'TIL 9:00 P.M.—SATURDAY-'TIL 5:00 P.M.

L & S wants to say thanks for
the terrific response you Hams
have given us...!

We want to continue doing busi-
ness with you, and we hope
you will soon decide to make
L & S ELECtronics your head-
quarters!

Read this flyer through..
thoroughly and see what we
have to offer. It was designed
especially with you in mind.

FBE E TOWERS

.. THAT IS CORRECT! A FREE 40 FT. HAM TOWER WITH THE PURCASE OF ANY

FOLLOWING COMBINATION:
GALAXY GT-550—AC-400—REMOTE VFO OR RF CONSOLE SPEAKER

Call, or write to John Linton, W8DKI, or Pete Smith, WASPZA

The hams that have the answer to your questions with 15 years of amateur sales
between us, and many active hours on the air.

We sell New and reconditioned gear, and all of the popular accessories.

L &S Electronics

Electronic Supplies » Ham * CB » Hi-Fi* TV

~ 17813 EUCLID AVENUE CLEVELAND, OHIO 44112
PHONE (216) 486-7330

See page 110 for New Reader Service August, 1969 e CQ e 89



SRS

BY GORDON ELIOT WHITE*

MY subject this month is the TT-30/-
AGA-I tape teleprinter. This is a lightweight,
(23 1bs) miniature (9 inches by 14 inches)
unit which, I am told, was designed for the
White House aircraft shortly after World
War II. The unit, fig. 1, was assigned the
Teletype number #31, though I can find no
indication that there was ever any civilian
production. These little machines have been
in surplus for several years, and seem to be
available in modest quantities today.

The TT-30 came along in the period when
the now-standard #28 machines were being
designed, and it bears some resemblance to
both the #26 and the #28. It uses the older
felt friction-clutch, and is not capable of the
100 word per minute speed of the #28,
through some of the mechanism was copied
on the # 28 reperforator.

The standard TT-30 was supplied with a
26 volt d.c. motor-dyna-motor which both

*§716 N. King’s Highway, Alexandria, Virginia
22303.

Fig. 1—The TT-30/AGA-1 Teletype Model #31
airborne tape printer, designed to print on stan-
dard 1/4 inch paper tape.

90 e CQ e August, 1969

drove the unit and provided 250 volt d.c.
plate voltage to the associated terminal equip-
ment. Some TT-30’s were manufactured
with 115 volt universal governed motors,
capable of operating on a.c. or d.c. power.
They have a switch inside the unit that must
be changed to go from a.c. to d.c. (Some of
these were marked “26 Volts D.C.” on the
cover, but the motor itself is clearly marked
115 volts.)

For anyone who would like to operate
mobile RTTY, or airborne RTTY, the TT-30
should be an attractive unit. In the more
ordinary shack it can provide a compact little
monitoring printer that will chunk out the
copy on 1/4 inch paper tape rather than pile
up expensive page paper copy. It never suffers
from a pileup if the carriage return or line
feed signal is garbled, either.

In the original system, the TT-30 was
hooked up to TT-31 and TT-32 terminal
units, the former a duplex transceiver and the
latter a receive-only demodulator. The TT-31
was set up for 210 c.p.s. narrow shift, using
a 2265 space tone and 2475 mark. The TT-32
used 200 c.p.s. shift, 500 c.p.s. space and
700 c.p.s. mark. Together this constituted the
AN/AGA-1 system I have never seen these
electronic components. nor a book on the
whole AGA-1, and would be most interested
in looking at the manual if any of this col-
umn’'s readers have the NavShips book. 1
have the Teletype bulletin number 200 which
covers the TT-30 alone.

Most of the TT-30’s were sent out with 60
w.p.m. gears, which i1s fortunate, since parts
for the set are no longer made. There were
75 w.p.m. gears available at one time, but
they would be of little use now.

The selector in the TT-30 i1s of the more
desirable holding-magnet design, series wired
for 20 ma (which saved a little current in the
original aircraft design). Since 60 ma is more
commonly used as loop current, most users

- will want to convert the magnets to parallel

operation. Fig. 2 shows how this may be done
to get the magnets in the proper “aiding”
operation. If you hook them up backwards
they “buck” each other and will not receive
satisfactorily.

One feature which I did not like in the
TT-30 was the “unshift on space™ provision.
There is no simple way of disabling the un-
shift, as there is in the #15 and #28 mach-
ines. I finally took a piece of fine wire and
wrapped it around the left end of the %2
(from the top) code bar (fig. 3) and moved

See page 110 for New Reader Service




LIBERTY
OFFERS

‘v MORE!
WILL BUY | ...

FOR CASH |.:iicn
ALL TYPES | VETEF

« Military Electronic
FREQUENCY RANGE: 40 to 230 and 470 to 860
Equipm.n* Megahertz. Calibrated nutwarnd fmr:n‘lﬂ to 50,000
* T.‘* quliplﬂ.lll' | Microvolts. Nothing makes it easier to properly and
speedily find the correct place to install TV, FM
| and Co nication Antennas. You can measure
. ELECTRON TUBES and haar:":uha sigln:ls with this 4)% volt battery

| economically-powered unit. There is nothing else

ﬂONDUCTORs g Only $120.00 F.0.B. New York
WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES WE MAKE

Liberty Electronics, Inc.

548 Broadway, New York, New Yerk 10012, Phone 212-925-6000

Of The WORLD’S
‘\ FREE Cntulog FINEST GOV'T
Vi SURPLUS ELECTRONIC BARGAINS
Now BIGGER and

PRICE WAR!

WE BEAT ALL AND ANY OFFERS if you have

BETTER Than Ever! the equipment we want!
/ == =""MAIL THIS COUPON NOW —=—= Urgently need any type of lab grade test
¥ NAME: | equipment, and military electronics such as
| l Gen. Rad., H-P, Tektronix, ARC, GRC, TED, PRC,
| AVDRRSS: I VRC, ARN, URR, APN, etc. Tell us what you
| cIry: STATE: ZIP: I have and what you want in first letter! WE

PAY FREIGHT!

COLUMBIA ELECTRONICS, Dept. C
P. O.FBA.:.;! '*;ltn)_r!t ﬁLPMIA? 03%".&%302 4365 W. Pico Blvd., Los Angeles, Calif. 90019
Phone: (213) 938-3731  Cable: COLECTRON

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
0
g LhuseD TuBes GET MONEY

ELIZABETHPORT INDUSTRIAL PARK pruipresit. Pasksaet o 24 fouse. Wo atio:pey Silg
: [:':'“!'E;. insurance. Call f'c:rlm'.t or send List for quu‘_'k.

o quote. SPACE ELECTRONCS CORP. 11 Summit Ave
| East Paterson, New Jersey, (201) 791- 5050

1 LI B B BN BN BN BN BE B BN b B BN BN BN BN BN B BN BN BN BN BN BN BN N B BN BN NN

— (g >/

L]
. .
Netogon Aﬁ"ﬂ'ﬁ':'-"“ Wave mitters. Guaranteed for 1000 ° CASH PAID . . . FAST! °
et Stoamuse: Cumatets i borpraots: | | Por your unused TUBES. Semiconductors. RECEIVERS, VAC. 5
wﬂmlrmm -dﬂ:-.!—h:mu:z: r-ruE—i-llﬂmrm e VARIABLES, Test EQUIPM'T, ETC. Falr Dealing since ‘",
20-15-10 meter banda .E:n'lﬂ- 103 fu mﬁ‘ Il-l-.-l-r“.-h-hlu 4 eru or Call now' Barry, WILNIL =
-{%m SO sies sosta _muﬁrﬂﬁm“ﬂ‘.ﬁ * BARRY ELECTROMICS. 512 Breadway, MY, NY 10012 (212- ¢
re Coamnlete Instroctlnne * WA 5-7000) (We Buw Factory Terminations & from Individeals). @
Midway Antenna o Depl. C-4 * Kearmey, Nebr. 68847 » >
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GET IT from GOODHEART!

REGUL. PWR SPLY FOR COMMAND, LM, ETC.
PP-106/U: Metered. Knob-adjustable 90-270 v up
to 80 ma dc, also select an ACof 6.3 v 5A,0r 12.6

v 2l A or 23 v 2145 A. With mating output plug &
all tech data. Shpg. wt., 50 . .19.50
BARGAINS WHlCH THE ABOVE WILL POWER:
LM-(*) Freq. Meter: .125-20 mhz, .01%, CW or
AM, with serial-matched calib. book, tech data,

mating Iug Checked & grtd. . .57.50
TS-323 Freq. Meter: Similar to above but 20-480
mhz. .001%. With data ....... £ ..169.50
TS-175 Freq. Meter: 85-1000 e N 75.00
A.R.C. R11A: Modern Q-5'er 190- 550 khz. ......12.95
A.R.C. R22: 540.1600 khz w/tuning graph .17.95

A.R.C. R13B: 108-132 mhz w/tuning graph .27.50

ULTRA-WIDE-BAND RECEIVER:
AN/ALR-5: Late postwar AM/FM Countermeasures
rcvr. Has S-Meter, variable |IF Atten. & passband
(0.2 or 2 mhz from 30 mhz center); AF. Video &
Pan. outputs. New, modified for 120 v 60 hz, in-
cludes new (Method Il pack) 4-band plug-in con-
verter .038-1 ghz. 4 Type-N plugs automatically
select correct ant. as bands are switched. Sensit.
at -6 db setting: 64 uv thru 132 mhz, .13 thru 780
mhz & 4514 at 1 ghz. BRAND NEW, with book &
mating pwr-input plug, only 275.00

VERSATILE PLATE & FILAM. TRANSFORMER
Depot Spares for SP-600-JX: Pri. 95/105/117/130/
190/210/234,/260 v 50/60 hz. Sec. 1: 305-0-305 v,
150 ma. Sec. 2: 5 v 3 A. Sec. 3: 6.3 v BA. Sec. 4:
7Y v, 3/4 A. Sec. 5: 7% v, 144 A. Legend for pins
IS plamly marked. Herm. sealed . .2.95

FOUND! A NEAT & COMPACT SCOPE XFRMR!
Freed 12691: DAS Loran Spares, supplied 5“ CR,
plates & htrs. Pri. 105-130v 50/60 hz. Sec’s insul.
5 kv: 1490 & 1100 v, 5 ma, 390-0-390 v 100 ma
electrostatically shielded 6. 3 v, 0B A:two 25 v

A. Sec's. insul, 1 kv:two 6.3 v,6A; 5v, 3A, 2/
v, 5 A. Case 514 x 5 x 714. With dlagram Ship f
only by collect REA Express .........

FAIRCHILD SOLID-STATE SCﬂFES aI'I w!dual
trace plug ins 25 & 50 mhz, w/delayed time-base

plug-ins, w/books, overhauled & grtd. As low as
825.00

We probably have the best inventory of good lab
test equipment in the country. But, please do not
ask for catalog! Ask for specific items or kinds of
items you need! We also buy! What do you have?

HI-SENSITIVITY UHF RECEIVER
375-1000 mhz. Stoddart RFI Meter NM.50A with
pwr sply, cords, dipole holder, 3 pair dipoles.
Input 50 ohms. IF 60 mhz. Bandwidth 1 mhz at
370 mhz and 1.8 mhz at 1 ghz RF. Image &
spurious-response reject. Better than 40 db.
Sensit. as a 2-terminal tuned voltmeter is 10 uv;
will be less with l-pair dipole, but you can make
an array to bring it up. If the voltage-attenuation
calib. charts didn't get lost it would be worth
$1250 in surplus, $2852 from the factory...so we
will sell it as a SlrﬂplE receiver in grtd-excel
condition for only .. s ..275.00

R. E. GOGDHE.&RT CQ INC,
Hills Cn[f 90213

D” ce 272-5707
275-5342

Box 1220, CQ, Be

werly
Phones: Arra Code 213

Mcoes sOgoes

”HOW TO MM(E MONEY ..

-~

Mobile Radio Maintenance’” [= 7
AUTHORITATIVE GUIDEBOOK ==
ABOUT THE BOON IN TWQ-WAT MOBILE-RADIO; ‘ = Al d
GIVES FACTS, FICGURES. PAY RATLS, FREE e

WRITE TODAY!
LAMPRIN LABORATORIES, INC

Electronic Div BRADENTON. FLORIDA 317405

e ==

LARGEST SELECTION IN UNITED STATES
AT LD’HEET PRICES — 48 HR. DELIVERY

Thousands of frequencies in stock.

Types include HC6/U, HCI18/U,
FT-241, FT-243, FT-171, etc.

Send 10¢ for catalog with oscillator
circuits. Refunded on first order.

2400A Crystal Dr., Fort Myers, Fla. 33901
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that bar forward about an eighth of an inch to
prevent it from operating. I wrapped the
loose end of the wire around a handy pro-
jection on the unit. This disables the unshift
on space, but allows proper unshift when
received in the incoming copy. You do dis-
able as well the suppression of printing on
“space” and the unit puts a little square
smudge on the tape when “space” is received,
but I would rather see that than unwanted
downshifts.

Fig. 4 is an overall schematic of the TT-30
as 1t was supplied with the motor-dynamotor.
The speed control section is not included In
sets built for 115 volt operation. The red and
green “‘receive” and “‘transmit” bulbs do not
operate from the tape printer, but are merely
wired to the rear plug and were lit from cir-
cuits in the associated terminal units. The
end-of-line light is actuated by a rather intri-
cate set of gears on the left side of the unit
which counts only printed characters, not
including shifts or blank characters.

The keyboard is directly analogous to the
earlier # 15 and # 26 machines, and will pose
no problem to anyone familiar with those old
Teletype standbys.

While most of the special Model # 31 parts
are no longer made, springs, nuts, screws, and
several other small components are common
to the #14, #15, #28 and even later Tele-
type units, and may still be ordered from the
several individuals who stock Teletype
surplus.

There was a later version of the TT-30
made for the Navy, known as the T1-34.
This was simply a Model # 28 keyboard-send-
receive set in a cut-down cabinet. To save
weight even steel screws were copied in alum- |
inum, though the printing unit itself was
strictly standard #28. The TT-34 used a 26
volt motor-dynamotor setup much the same
as the TT-30. For normal operation the d.c.
motor and the special wiring and intermediate
gear may be discarded and a regular #28
motor and gear substituted.

The NavShips book for the TT-30 is N- S
91787 (0280-180-9000 federal stock code).

The current small teleprinter used by the
Navy is the UGC-2, a #28 printer, with 3-
speed gear shift, in a special small cabinet,
equipped with a keyboard from # 32 mach-|
ine. Since the # 32 keyboard puts out a par-
allel signal, there is a mechanical sending
distributor in the UGC-2 to convert the pulses,
to the common 7.42 unit serial code.

See page 110 for New Reader Ser:
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Fig. 2—Conversion of the signal magnets from

20 milliampere operation to the more commonly-

used 60 ma configuration. The diagram shows
the proper hookup from 60 ma loops.

The UGC-2, in a low-level version which
eliminates the husky r.f. noise output of the
standard 60 ma machines, is replacing the
MITE teleprinters used in Polaris and other
submarines, and by the U.S. Marine Corps.
The closely-shielded MITE commonly over-
heated in the field, and it led to r.f. emission
troubles on board the U.S.S. PUEBLO and
elsewhere afloat and submerged.

The TT-30 must have been a bear for r.f.
noise. My 115 volt version puts out a good
deal of hash, just receiving, and it would have
to be shielded if it were to be used on weak-
signal work. It helps to keep the cover closed
and grounded, but the noise put out by the
governor is still excessive. I hope that as it
“runs in” it will improve, but like all governed
motors it has a certain irreducible amount of
brush contact noise.

NC. Notes

— il e —

1. WIRE COLOR CODE MAY BF
SOLID COLOR OR TRACERS

IN WHITE WIRE Printer
WHITE g
RED 88 BROWN
GREEN BL BLUE
YELLOW 8 BLACK
ORANGE

PURPLE- Ra BL TRACERS

e e —

VO« I

— —
2. X% DENOTES SPLICE
a TAPE WIRE .
R —
3_ A5S0OCIATED CABLES
BASE LINE

—— s BASE POWER
i MOTOR LEADS

Pilot Lomps -’l Receiving —~—©)|[ (@) o

“unshift-on-
space’’ feature of the Model 31. (see text)

Fig. 3—Method of disabling the

A couple of other Surplus items have
crossed my desk recently: the first is an
automatic answerback unit for the #15-19
Teletype machines. This, available from At-
lantic Surplus, 300 7th Street, Brooklyn, N.Y.
11215, is a device which, when tripped, will
send a pre-coded signal of up to 21 charac-
ters. It may be operated from the sending
keyboard, or as it was used on a land-line
(TELEX) system, was actuated remotely.

Terminal Side of Receptocle

Ground

N Selector Magnets —);452‘@;—-\— 26 v. DC. = | pgattery
SLATE Line Tronsmitting ﬂgnlg;“_r'_@ [ =\ 26 v DC + f

250 v DC. + Output
Normaol Contoct

e6v. DC + To Terminal Umt

ABCDEFGHILJ

ax| rles s| Y= 1
1 I &l Cable
=

a Filter
*116412 Speed Control Unit \c L _
r = fa—e e —y
4 Motor
/ a1
~ 2 T ™ . g - 4'-“ 4 - . CﬂbiE
mg . /4 .é’u}'ﬂ' __ Ttérlr;::t:l h e [ [l 'E : = MY -
¥ ( {31 =, E . . . i . 0 . BL & "ul J
| : -1 v, _;;]-~ | | A jex lo  |sr Jer |6 |ex 0 .01
' BR 2 AT) . oble . i LY .
AJ\'/T,I\;I,{E__ AW | a70k| | Ct_l'_ ) 150 ’I
iy & i | . . L
\ - J -
| A o et x; e SR A Pilot Lomps 4 r:"'n:l
| L—————h——————l——-— -_-J I = o = —— '-.,:-
4 = Il'_sr a I
1l- -'- o | =
s SN - | ot 5 °R I 1¢ Il “—__ 0¥ Normal
| -
& \ " E _’_J Contact
crl:j r_{' -~ End of Line R | S
- £ X Unit @ Selector , Tronsmitting
5|. 4 5 o J 3 Magnets ' ® H B Contacts
L ngmotor -
°l & : : Shield— =

Fig. 4—Overall schematic of the 26 volt d.c. version of the TT-30/AGA-1.
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GEM-QUAD FIBRE — GLASS
ANTENNA FOR 10, 15, and 20 METERS.

Two Elements $77.73
Extra Elements $45.00 ea.
Price is F.O.B. Winnipeg.
INCLUDES U.S. Customs Duty.

KIT COMPLETE WITH
* SPIDER

* ARMS

* WIRE

* BALUN KIT

* BOOM WHERE NEEDED

WINNER OF MANITOBA DESION
INSTITUTE AWARD OF FXCFI1TENCF
Buy two elements now — a third and fourth
may be added later with little effort.

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

Get a maximim structural strength with low
weight, using our ““Tridetic’’ arms.

% AVAILABLE NOW FROM
S o) /)

20 Burnett Avenue, Winnipeg 16, Manitoba, Canada.

LET US DO
YOUR QSLing

We supply the QSLs — make out your QSLs - deliver
your QSLs — all for the amazing price of 8¢ each

This 1s how it works: On request we will send you free,
a copy of our special log form, in duphcate. When you
complete the first page of log you mark stations you
wish to QSL to. send us copy of log, two copies of your
QSL. and an order, paid in advance, for a minimum of
200 QSLs for $16.00 or the bargan rate of 1000 QSLs
for $75.00. We print QSLs similar to yours, one side,
two colors, and hold them for you. We transfer data, in
your handwriting, from completed pages of your log
to your QSLs, and mail to destination (any place in
world), and send you additional log sheets.

WORLD QSL BUREAU

5200 Panama Ave.
Richmond, Calif. U.S.A. 94808

PS: If you insist on the old fashioned way of supplying
and filling out your own QSLs we will forward them for
you to any place in the world for 4¢ each
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You could code in your call, name, CQ even,
or whatever you desired. Atlantic Surplus
has been selling complete #15 keyboards

- with answerback for $15 each.

Reader Leo Drescher, of Orlando, Florida,
advises me that there are a few Stewart-
Warner “DATAFAX” transceivers in sur-
plus down his way. These are designed to
work on a.m. via a carrier of 2,400, 2,800,
9.500 c.p.s. etc., selected by plug-in filters.
The sets are coded to indicate the configur-
ation, f.e. “3268"” means the machine is set
up for 360 scan lines (r.p.m.) per minute on
2.800 c.p.s. carrier. Speeds of 900, 280, or
180 scan lines are also available, depending
on the gearing.

Resolution is rather coarse, since the speed |
of the 30 scan machine allows it to cover an '

11 inch page in three minutes, far faster than
the standard Navy facsimile units. This 1s
simply the tradeoff of speed versus quality.

For satellite reception of 240-scan trans-
missions from orbit, the Datafax units would
require modification, or the received signal
could be recorded on tape at 240 and slowed
down or speeded up to accomodate the Data-
fax unit. &

Q & A [from page 79)]

South Tulley Avenue, Oaklawn, Illinois
60453; Ami-Tron Associates, 12033 Otsego
Street, No. Hollywood, California 91607.

Radio Astronomy

Some time ago we referred a reader’s in-
quiry about radio astronomy to Andrew Fur-
long, WA2FGK, of the Amateur Radio As-
tronomy Club of the Watchung Hills Reg-

ional High School. Since then, the club hm‘«I

received many requests from numerous parts
of the world for information on the subject.
Andy has now informed us that a pam-
phlet entitled Amateur Radio Astronomy
has been printed by members of the club In
their own “Arts Graphic Shop.” In a copy
forwarded to us, we found the text extremely
interesting. Included are brief, yet sufficiently
informative, discussions on what radio as-
tronomy is all about, its uses, equipment
needed, source of strongest celestial signals,
problems involved, important discoveries,

difference between optical and radio astron-|

omy and most intriguing of all *“Signals from |

Space—Are We Alone?” Also included is a
reference on books and periodicals related to
the subject.

See page 110 for New Reader Service



The pamphlet 1s available for the cost of
handling only; namely, 25¢. Send your re-
quest with remittance to: Amateur Radio As-
tronomy Club, Watchung Hills Regional
High School. Stirling Road, Warren Town-
ship. Plainfield, N.J. 07060.

Noise Blanker for SB-301

QuesTioN: | should like to add a noise blanker
to my Heath SB-301 receiver, as the present
one i1s not verv effective. Do you have any
circuits (preferably with 1C’s)?

ANSWER: We have no data on a noise blanker
designed specifically for the SB-301; how-
ever. you might refer to the May 1969 issue
of Ham Radio in which there was an excel-
lent article on noise blankers using IC’s. Per-
haps vou can adapt one of these circuits.

You can improve the present setup in the
SB-301 by substituting a 6ALS for the pre-
sent noise-limiter diodes and changing the
noise-limiter resistor from 20K to 500K for
s.s.b. and 2 meg for a.m. Also install a .05 or
.1 mf capacitor across the resistor.

Correction

In “Product Detector and A.G.C. for the
Knight Kit R-100A Receiver.” July CQ, an
error appeared in fig. 4. The polarity of the 4
mf 400 v. electrolvtic capacitor should be
reversed (negative side should be grounded).
Sorryv.

73. Bill. W2AEF

Propagation [from page 84]

Time Zone: PST (24-Hour Time)
WESTERN USA TO:

== — == — -

Build your own doublet

with Hy-Gain Accessories

Ferrite Balun,

10 M thru 80 M
Model Number 242.
Ham Net—-%$14.95

End Insulator
Model Number 156.
Pair, Ham Net—-%$2.95

Center Insulator
Model Number 155.
Ham Net—-%4.95

g Most advanced accessories under the sun

Extra Special Extras from Hy-Gain

Hy-Gain Electronics Corporation
P.O. Box 868, Lincoln, Nebraska 68501

i 15 *() L0 /80
Meters Meters Meters Meters
Western | 10-12 (1) | 07-09 (1)] 05-06 (1) | 19-20 (1)
Europe 09-13 (2) | 06-08 (2) | 20-22 (2)
13-15 (1) 08-12 (1) 22-23 (1)
21-23(1)| 12-14 (2| 21-22 (1)
14-18 (3)
18-20 (2)
20-22 (1)
2900 (2)
h 00-02 (1)
e e -
Central & | Nil 07-08 (1) | 05-07 (1) | 18-28 (1)
Northern 08-10 (2)| 11-13 (1)
Furope & 10-12 (1) | 13-16 (2)
European 21-28 (1) 16-20 (1)
USSR 20-22 (2)
. 22.00 (1) |
Eastern Nil | 07-08 (1)] 04-05(1)] 19.21 Q1
Mediter- 08-10 (2) | 05-07 (2)
ranean & 10-11 (1) | 07-14 (1)
Middle 19-21 (1) 14-16 (2)
East 16-18 (1)
18-21 (2)
| 21-22 (1) |
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Pre-tuned solid state IF strip
Two-stage 455 kHz IF strip gives 8 kHz
selectivity at 6 db when used with model
8901-B input IF transformer; can be used
without input transformer when less selec-
tivity is .:u‘r:e:*ptahfe' gain 45-50 db. -

IF Strip Dim.: 51" Wx 55" Hx 15" L
Input Tr. Dim.: 13/32" Sq. x 5/8" H

8902-B IF Strip @ %4.75.

8901-B Input Transformer @ $2.10.

BDth units $5.75 when ordered as kit 8903-B

Y J.W. MILLER CO.

chdbibid 19070 Reyes Ave. = P.0. Box 5825

W Compton, Calif. 90224

\\AVAILABLE NATIONWIDE FROM
DISTRIBUTDRS AND MAIL ORDEH HOUSES
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ALUMINUM

Tower
FOR

DX'ing |

Strong, Light, No Upkeep L

Self-Supporting
Easy to Assemble & Erect

All towers mounted on
hinged bases

Complete Telescoping and
Fold-Over Series available 4 \

7\
STANDARD”

HEIGHTS
MANUFACTURING CO.

4226 MAYBURY GRAND
DETROIT, MICHIGAN

Area Code 48208

See local distributor or write
for complete information

“THE

EASY TO LEARN CODE

It 18 easy and pleasant to learn or increase
ipeed 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. Bpeed range 5 to 40 WPM. Always ready,
no QRM, beats having somecne send to you.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher literally
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

1746-C WEST BALMORAL, CHICAGO, ILL. 60640
4700-C Crenshaw Blvd.. Los Angeles, Calif. 90043
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West & 10-12 (1) 07-10 (1) 12-14 (1) | 22-00 (1)
Central 12-14 (2) =12 (2 14-16 (2)
Afriea 14-16 (1) 2-17(3) | 16-18 (3)
7=18 (2 18-20 (4)
8-19 (1) | 20-22 (3)
29_00 (2)
00-06 (1)
0608 (2)
N8.00 (1)
East 13-17 (1) | 08-12 (1) 12-14 (1) | 02-04 (1)
Afriea 12-16 (2) 14-17 (2)
16-19 (1) 17-20 (3)
20-21 (2)
~. 21-23 (1)
South N8-10 (1) 06-08 (1) 00-05 (1) 19-21 (1)
Africa 10-12 (2) | 08-10(2) | 05-07 (2)
12-14 (1) 10-12 (3) | 07-10 (1)
12-13 (2) 12-14 (1)
13-15 (1) 14-16 (2)
165-18 (3)
18-19 (2)
19-21 (1)
21-00 (2)
Central 17-19 (1) N07-08 (1) | 06-07 (1) | 05-07 (1)
& South 08-10(2) | 07-09 (2)
A<=ia 10-12 (1) | 09-11 (1)
15-17 (1) 18-20 (1)
17-19(2) | 20.22 (2)
19-20 (1) | 22.00 (1)
Southeast 15-18 (1) | 0OR-09 (1) | 23-00(1)]| 02-06 (1)
Asia 09.12 (2) N0-01 (2)
12-15(1) | 01-03 (3)
15-16 (2) | 03-06 (2)
16-18 (3) | 0K-D8 (3)
18-19 (2) NR-10 (2)
19-20 (1) 10-12 (1)
- e ——
Far H-lh‘fn_'i_rin:hlfn’l}+ 06-08 (2) | 01-02 (1)
East 12-14(1) | 08-10(4) ] 02.07 (2)
14-16 (2) | 10-12(2) ]| 0T7-08 (1)
16-1R (3) 12-14 (1) | 02-06 (1)
18-20 (2) 18-20 (1)
20-22 (1) | 20-22 (2)
2200 (3)
0N (22)
03-.06 (1)
South 11-14 (1) | 08-10(1) | 05-06(2)] 21-22 (1)
Pacific 14-16(2) | 10-16(2) | 06-08 (4) | 22.05 (3)
& New 16-18(3) | 16-18(3)| 0OR-10(3)| 0O5-06 (2)
Zealand 18-20 (2) 18-21 (4) 10-12 (2) | 06-07 (1)
20-21 (1) | 21.28 (3) 12-16 (1) | 22-01 (1)
23.00 (2) 16-18 (2) | 01-04 (2)
00.02 (1) 18-20 ()| 04-06 (1)°
20-00 (4)
NnnN-02 (3)
N2.03 (2)
03-05 (1)
Australia 12-14 (1) | 06-07 (1) 12.18 (1) | 00.01 (1)
14-17(2) | 07-08 (2) 18.20(2) | 01-02 (2)
17-19 (1) NR.10 (1) 2W-22 (3) 02.05 (3)
12-17(1) | 22.02 (4) | 0507 (2)
17-18 (2) N2.04 (3) N7-09 (1)
18-20 (4) | 04-07 (2) | 01.08 (1)°
20-.21 (3) | 07-09 (3) | 08-05 (2)*
21-23(2) | 09-12(2) | 05-06 (1)
22.00 (1)
Northern 08-10 (1) | 05-07 (1) | 05-08 (4) | 18-20 (1)
& Central 10-12 (2) | 07-09(3) | 08-10(3)| 20-00 (3)
South 12-14(3) | 09-11(2)| 10-15(2) | 0002 (2)
Ameriea 14-16 (2) 11-14 (3) 15-17(3) | 02-06 (1)
16-17 (1) 14-17 (4) 17-23 (4) 19-21 (1)
17-18 () | 23-01 (2) | 21-02 (2)¢
18-20 (2) 01-05 (2) 02-04 (1)°
20-22 t'l)__l
Brazil, 7-10 (1) | 05-06 (1) 12-14 (1) | 20-00 (1)
Argentina. 10-13 (2) | 06-08 (2) 14-16 (2) | 00-02 (2)
Chile & 13-16 (3) DR-12 (1) 16-18 (3) 02.04 (1)
Uruguay 16-17(2) | 12-14(2) | 18-22(4) | 00-03 (1)*
17-18 (1) 14-16 (3) 22-02 (})
16-18(4) | 02-05 (2)
18-20 (3) 5-08 (1)
20-21 (2)
| 21-22 (1)
MceMurdo 16-18 (1) 11-15 (1) | 08-10(1)] 22-02 (1)
Sound, 15-17 (2) 16-18 (1) | 02-04 (2)
Antarctica 17-19 (3) 18-19 (2) | 04-06 (1)
19.21 (2) 19.23 (3)
21-238 (1) | 28-02 (2Z)
02-.03 (1)
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Wattmeter/Antenna Selector

The Powerful New Galaxy

The GT-550 by Galaxy

featured at New England’s largest
Amateur Radio Distributor

GRAHAM RADIO, INC.

“We sell satisfaction”, and we know you will be satisfied with the
New Galaxy GT-550 and all the fine new matching accessories. It
comes with all new styling, 550 Big Watts, Receiver sensitivity
second to none, the smoothest tuning, and many more fine features.
“We know how it works”, do you?

GT-550,
AC-400.
G-1000,
RV-550,

R F-550,
SC-550,

call or write Bob Graham, WIKTJ

""-,:-.,

550 watt transceiver $475.00
AC Power Supply, 110/230 VAC, includes cables $ 89.95
DC Power Supply, 12/14 VDC, Neg. Ground $125.00
Standard Remote VFO provides dual frequency

control for GT-550 only $ 75.00
30C0/400 watt Wattmeter/Antenna Selector $ 69.00
Standard Speaker Console, 5 x 7 speaker 8 ohm,

(AC-400 will mount inside) $ 25.00

GRAHAM RADIO, INC.  €&€1)
505 Main Street
Reading, Mass. OISG7

Phone: 617-944-4000

See page 110 for New Reader Service August, 1969 e CQ

The New Galaxy GT.550 TRANSCEIVER The Beautiful, Matching
Galaxy Speaker Console




Stainless Steel
Universal Bumper
Mount Model Number

415

Go Mobile with

Hy-Gain Accessories

Mobile Bumper Kit.

Spring, Heavy Duty
Chrome Plated Model
Number 417

$5.95 net

f_.:l::r& 'L_.!-l_}lrj.!l-l E.-'HJT_;
Chrome Plated Spring
Model Number 511

$8.95 net

M=)

Plastic Gutter Clip
Model Number 573
- %$1.00 net

— g

$7.95 net

& Most advanced accessories under the sun

Extra Special Extras from Hy-Gain

Hy-Gain Electronics Corporation
P.O. Box 868, Lincoln, Nebraska 68501

98

Round—inches and mm

Double D"

with Greenlee punches

Here's the simple speedy way to cut smooth,
accurate holes in metal, hard rubber, plas-
tics, epoxy, etc,

Save hours of hard work . . . punch clean, true
holes in seconds for socketls, controls, meters,
and other components. Easy to operate. Simply
insert punch in a small drilled hole and turn with
a wrench. For use in up to 16-gauge metal. Avail-
able at !leading radio and electronic parts dealers.

GREENLEE TOOL CO

DIVISION OF GREIFNLEF BROS A CO

1866 Columbia Avenue, Rockford, 1. 61101
aw-!.-c-ucawu-um
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C. W. Results [from page 22

And so we put another one to bed. This
was a real rough one. What with the late ar-
rival of many logs because of the mail embar-
go, and later an unscheduled stay in the hos-
pital by yours truly (ulcers, aggrevated by this
contest business) we were really behind the
8 Ball.

However with the old reliable pitching in
a crash program, we made it by the skin of
our teeth. Andy Malashuk WIGYE, Bob
Entwistle WIMDO, Freddie Caposella W2-
IWC and a last minute crash assist by John
Norback K1ZVU. I would be negligent if I
didn’t also give credit to Joan of the CQ staff,
Lucy, Freddie's XYL and my wife Anne who
puts up with this "silly contest business™ al-
most every night for six months out of the|
year,

=

73 for now, Frank, WIWY

Australis—OSCAR [from page 68]

Philosophical Reflection

AUSTRALIS-OSCAR 5, as are all OSCARr sa-
tellites, 1s designed as a “free access’ satellite.
Anyone, anywhere in the world can listen to
iIt, use it, and share in the information derived
from it. It will enable radio amateurs, space
listeners and amateur space enthusiasts in all
countries to cooperate in a voluntary space
experimentation program.

[t 1s hoped that the satellite will serve both
as a tool and as a catalyst to encourage par-
ticipation in space experimentation, especially
among the vounger generation who will be
the engineering and scientific leaders of to-
morrow, It is gratifying to note that many of
the present leaders in this project rose from
the ranks of the then younger generation who
were attracted to the first OscAr satellite,
launched nearly eight years ago. Self educa-
tion, exposure and experience in this, one of|
the most exciting of sciences, 1s the true sport
of amateur radio.

Time is of the essence. Lift-off time 18
approaching rapidly. To conduct some of the
experiments discussed in this article will re-
quire some degree of preparation. Get that
equipment ready NOW. Plan to participate
even if it is only to catch the HI signal on a
single pass. Don't miss out on this exciting
adventure for amateur radio!

The author wishes to acknowledge the
assistance given by Project Australis and
AMSAT in the preparation of this article. ®

See page 110 for New Reader Service
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SINCE 1921

elrex

PREFERRED AND SPECIFIED WORLD-WIDE BY
COMMUNICATION ENGINEERS AND ADVANCED AMATEURS

Don't settle for anything less than the veiry best! Use Telrex Communica-
tion products — for long lasting optimum performance and value!

FREE . . . Tech data and pricing catalogs describin
tom-built antennas, systems, ‘“‘Inverted-vee Kkits''®, towers, mono-poles
and rotable ‘‘Berthas".

For commercial and military applications write for CM69 . . . for amateur
applications write for PL69.

off-the-shelf and cus-

ASBURY PARK,
NEW JERSEY 07712, U.S.A.

Contest Calendar [from page 81]

Multi-operator, single transmitter. (c) Multi-
operator, multi transmitter. Multi-operator
stations judged on all band only.

7. Definition of a multi-operator station:
Single transmitter, only one signal permitted.
Multi Transmitter, only one signal per band
permitted.

8. Use separate log for each band, 40 con-
tacts to the page. Indicate the zone and coun-
try only the first time worked.

Ofhcial rules including a list of 12 or more
Trophies donated by prominent hams and
Clubs all over the world will appear in next
month’s issue. These rules as well as official
log forms and summary sheets are now avail-
able from CQ. Include a large s.a.s.e. with
sufficient postage or IRCs to cover your re-
quest. NOW is the time to make your request,
not the week before the contest. Our address:
CQ World Wide DX Contest, 14 Vanderven-
ter Ave., Port Washington, L.I. N.Y. 11050

Editor’'s Notes

No comments this month. Hope you are
all having a good summer.
73 for now, Frank, WIWY

USA-CA [from page 88]

sponsored by the Massasoit Amateur Radio
Club of Massachusetts and offered to Ama-
teurs and s.w.l.s for working (or hearing) the
required amateur stations in Plymouth.coun-
ty. Stations in the Ist call area must work 7.
rest of U.S.A. must work 5 and DX must
work 3. NOTE—-TWO of these must be mem-
bers of the Massasoit Amateur Radio Associ-
ation, Inc. Send GCR list or QSLs and $1.00
to Ernie Guimares, Jr., WAIBFD, 17 West
End Ave., Middleboro, Massachusetts 02346.
Free to Blind and paralyzed.

See page 110 for New Reader Service

Fort Aberchrombie Hamfester’s Family
Award: This Jorgensen Family Award is
available to amateurs and s.w.l.s for working
or hearing all FOUR members of the family:
Dad is Jerry, WAOVGJ; MOM is Lois, WA-
ARWM; Jean, 17 is WAORWK; and Tom,
14 is WAORWL. Send the 4 QSLs and a dime
or IRC to The Jorgensen Family, Box 213,
Abercrombie, North Dakota 58001. To our
knowledge, this is the only 100% ham family
in the state of North Dakota.

Notes

Up to my deadline time, no new foto re-
ceived from Leo, WASAEB, so you will have
to look in CQ, May 1966,

Many thanks for all the wonderful, won-
derful and helpful letters received; I repeat,
[ wish I had a thousand readers like, Bertha,
WA4BMC, her letters keep rolling in with
much encouragement and helpful sugges-
tions. So—How was your month?

73, Bd., W2'Y,

Slow Scan TV [from page 44]

the “sliding pulses.” They will not be syn-
chronized to 15,750 rate but will march
across the c.r.o. screen like little soldiers.
Negative going video is applied to the FET at
point H. A good test of the sampler operation
1s to introduce a 1000 cycle sine wave at point
H (instead of video) and observe the pattern
on the c.r.o. screen at point G. The 1000 cycle
sine wave will be boxcarred as shown In
fig. 18.

The multivibrator circuit is adjusted by
applying fixed voltages at the points specified.
Remember to adjust potentiometers P; and
P>, white frequency adjust, together to pro-
duce a symmetrical square wave as observed
on a c.r.o. at the output of Qass.
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—

ONLY 69¢

MWATMWPMM

.-q—.n-p—ﬂ-.-lu .....

MULTICDRE SALES CORP.. WESTBURY. N.Y. 11590

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 the:r military
obligations. Write to The Radio Officers’ Union, |
Room 1315, 225 West 34th Street, New York, ,
N.Y. 10001. .

PLEASE include your
* ZIP code number on |

all correspondence 3
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The best method of adjusting the poten-
tiometers 1S by means of Lissajou figures on a
c.r.o. with an audio oscillator connected to
the horizontal plates. The adjustments are
made to produce a 1/1 circle on the c.r.o.
screen for the 1200 cycle sync frequency,
1500 cycle black frequency, and 2300 cycle
white frequency.

The voltages measured at each of the arms
of the potentiometers is given below.

P31, SYNC FREQUENCY pot.+4 v.

P BLACK FREQUENCY pot. 4 .65 v.

The builder may want to have the black
control, potentiometer Py, available as an
operator adjustment to compensate for video
level and dvnamic range of the video. In the
final operation, Gain potentiometer, P, in
fig. 14, should be adjusted to swing the fre-
quency from 1500 cycles to 2300 cycles. (45
v.to + 11 v.). a 5 volt zener 1s in the collector
of Qs for the purpose of preventing video
from interfering with sync/signals near
ground potential.

Conelusion

The slow scanner now has a variety of
cameras from which to choose. Most of us
started out with a flying spot scanner similar
to the one described by K7YZZ in Oct., 1967
issue of 73.

The MacDonald camera described in June,
July, August 1965 q@st is still the best ap-
proach when considering the transmission
of arrested motion but it may be difficult to
focus and uses an above average priced
vidicon.

Those of us that can hold still for 8 seconds
can build a MacDonald camera with an open
shutter using a fast scan 7735A or plumbicon
as described by K7YZZ in the Feb., 1969 73
or build a sampling camera as described in
this article.

The results of the sampling camera can
be seen in the accompanying photographs.
These two pictures compare the output of a
normal fast scan monitor to that of the slow
scan sampled version. Photography was done
with a simple polaroid camera with several
close up lenses in tandem therefore limiting
the picture quality.

The author wishes to thank the many slow
scanners that have had a part in providing
circuit ideas and suggestions to make this
camera possible. Among the many are
WA2FLJ, W4UMF, W7FEN, K7YZZ,
VE3EGO, W2PMV, WS8SH and Glenn
Southworth of Boulder, Colorado. Thanks

See page 110 for New Reader Service




Model TE 7-01 Model TE 7-02

 Antenna Noise Bridge * + Extended Range Antenna
* Range — 1 to 100 MHz - Noise Bridge
« RCA Tip Jacks * Range — 1 to 300 MHz
* Resistance Testing: e BNC Connectors
0 — 100 ohms » Resistance Testing —
$24.95 0 to infinity, calibrated
25-100 ohms
$34.95

Features Applicable to Both Models:
* Test antenna for both resonant frequency and impedance.
. geplace VSWrFft bridges or other an{tenna test equipment.
* Optimum performance through alignment and test of
mobile or fixed station antennas. ﬂmﬂgﬂ" Fyswms
L -
Test beams, whips, dipoles, quads, or complete tuner mcarpomted

systems.

Applications data and operating instructions Included. For 300 TERRACE VILLAGE - RICHARDSON, TEXAS 75080 - (214) 231-5121
descriptive literature write:

——— ok
is also given to W9KVK and WA9MIA who Back Issues

proof read the article and to the XYL (extra Back issues of CQ are available from our Cir-

lass) WOCNW who did the drawings. Hams culation Department. Issues in the current

should be seen as well as heard. W year sell for face value (.75) and all others in
stock are one dollar each, postpaid. If the

issue is no longer in stock, photo copies of
| specific articles are available at one dollar
Announcements [from page 10] I each. Preferably, the entire issue will be sent.

~ Findlay, Ohio Update your system
The Findlay Hamfest will be at Riverside Park | " . "
with Hy-Gain Accessories

on Sept. 7. Tickets & information available from
lark Foltz, W8UN, or any Club member. Tic-

cets $1.00 in advance, $1.50 at park. Bring the
hole family. No charge for flea market.

Aurora, lllinois

The FRRL Swap n Shop Hamfest will be held
August 24 at Phillips Park, Aurora. Free coffee
aind donuts from 9 to 10 A.Mm. Fun for the whole
amily. Homing freq. 145.350 and 3.940 mc’s.

or additional info contact: Roger Louks, P.O.
Box 93, Plano, Ill. 60545,

Ferrite Balun,

10M thru 80M
Model Number 242.
Ham Net $14.95

Chicago, llI.

The Hamfesters Radio Club would like to
nvite you to help celebrate their 35th Anniver-
sary Hamfest. It will be held on Sunday, August
|0 at Santa Fe Park, 91st and Wolf Road, Wil- e ;
ow Springs, Illinois, southwest of Chicago. Lightning Arresto. Boom-to-mast clamp

Model Number 229. Model Number 249.
Troubled with TX_I? Ham Net $19.95 Ham Net $14.95
Read this month’s
Q& A Column
on page 78

@ Most advanced accessories under the sun

Extra Special Extras from Hy-Gain

Hy-Gain Electronics Corporation
P.O. Box 868, Lincoln, Nebraska 68501
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Ham Shop

Advertising Rates: Non-commercial ads 10¢ per
word including abbreviations and addresses. Com-
mercial and organization ads, 35¢ per word. Mink
mum Charge $2.00. No ad will be printed unless
accompanied by full remittance. Closing Date:
The 10th day in the second month preceding date
of publication.

Subscribers to CQ are entitled to one free
3-line ad per month. Ad copy must be accompan-
ied by mailing label from subscription copy of CQ.

Because the advertisers and equipment con-
tained in Ham Shop have not been investigated,
the publishers of CQ cannot vouch for the mer-
chandise listed therein.

Direct All Correspondence & Copy to: CQ Ham
Shop, 14 Vanderventer Ave., Port Washington,
LI, NY. 11050.

FOR SALE: Dow-key relay DK60-G2C, $10., DX-100
$55.. Meissssner signal shifter and old transmitter
tuning units, best offer. Want: Coaxial switch, VIVM,
and SB-610. WA3EIP, Dennis Quinn, 88 Woodrow
Court, Sharon, Pennsylvania. 16146.

SELL: 3 el 14 mc beam $%$60; conv. prop pitch motor,
indicator $60; QST de 1946, CQ de 1947 $3 yr; call
for; Earp, 518 Dunkirk Rd., Balto.,, Md. 377-6660.

SWAP FOR QUAD ANT: Excellent Johnson S/Auto key
Mod 114-501 and Triplett Mod 310 Vom. WA5USU, A.
Bergeron, 616 N. 11th Carisbad, N.M. 88220.

WANT: Model Airplane ignition (spark) coil for pro-
ject. Buy or trade. W4ZUS, Rankin, NAVEODFAC,
Indian Head, Md. 20640,

NEW-Desk pen, clear plastic holder, call letters,
electronic parts imbeded. $5. Details on request.
K2ECZ, 147-4]1 68th Dr., Flushing, N.Y. 11367.

HAM Transformers rewound. Using Hi temperature
wire and insulation. Jess Price, WACLJ, 411 Gunby
Ave., Orlando, Fla. 32801.

FOR SALE: Heath 10-21 scope. Excellent condition.
Extras! $37.50. Money orders only. William Karl, 24
Mill Street, Cooperstown, N.Y. 13326.

WANTED: Short & Mason 2121 barometer; manual
for 351 Non-linear DVM; range finder binocular;
Robert Ireland, Pleasant Valley, N.Y. 12569.

FOR SALE: Heavy duty Rohn 70 ft. fold-over tower.
Can reduce 10 ft. increments if desired. Complete
with HAM-N and 4 element 20 meter wide spaced
Telrex beam—3%$300. Worth much more. Reason QTH
change. A. Young, W3GKM, 5122 East Durham Road,
Ellicott City, Maryland. 21043. (Phone) 301-737-6972.

TRADE OR SELL Knight kit V-107 VFO. Still boxed.
Use with TR106 or 108. Want CB rig. R. Hazel, Box
183, Stony Ridge, Ohio. 43463.

WRL's used gear has trial-terms-guarantee! KWMI1—
$2.4595; HWI12.-38995; Swan 250-$249585; TR3
$369.95; Galaxy 5-$22995; Galaxy 5mk2-$279.95;
Galaxy 300-$139.95, SBE34-$29995; R4A-$319.95;
Invader 200-$24995: HQI1B80AC-$349.95; CE100V.
$259.95; AF68-349.95. Many more. Free ‘“blue-book’
list. WRL, Box 919, Council Bluffs, lowa. 51501.

ANTIQUE receiving tubes., lamps rebuilt; $12; repro-
ductions, $15. All in working order. Postage extra.
Spherical Audions, and oscillators-ask prices. Sam
Diaz, Pine Grove Mialls, Pa. 16868.

DRAKE TR4 with AC and DC supplies and cables
turner J454X desk mic and mobileers CM Boom Mic
$500.00. Prepaid U.S.A. W2TJW, P.O. Box K, Falmouth,
Mass. 02541.
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Technical Writers and Editors Needed. Free-lance,
various electronics topics. Send resume. Electronic
writers and Editors, Inc. P.O. Box 504, New Hyde
Park, N.Y. 11040.

AUTOMATIC TELEPHONE Answering and recording
machine. Never used. Will sacrifice. $225.00. Cibik,
800 S. Negley, Suite 17, Pittsburgh, Pa. 15232.

CQ MAGAZINES 1950-1953 in binders, 1958-1960 less
one issue. 1961, 1964-1968 complete. Best offer
Howdy Wheeler, WE6DXZ, 1225 So. Third Ave., Ar
cadia, Calif. 91006.

QSLs - Brownie - W3CJI1-3111 Lehigh, Allentown, Pa
18103. Samples 10¢ with catalog. 25¢.

RTTY gear for sale. List issued monthly, 88 or 44
Mhy toroids, uncased, five for $2.50 postpaid. Elliot!
Buchanan and Associates, Inc., 1067 Mandana Bivd.
Oakland, Calif. 94610. |

3 PLASTIC HOLDERS will frame and protect 60 caza

$1.00,—or 10 holders $3.00. Prepaid and guarant
Patent 3309805. Tepabco, Box 198Q, Gallatin, Te
nessee 37066.

10 METER amateur band linear R.F. amplifiers fo
base or mobile use. Base units: “Hornet'.200 watt
PEP output-$104.95; “Raider’-400 watts PEP outp

$149.95; “Maverick’-2,000 watts PEP output-$99.9
“Bandit 1I"-up to 500 watts PEP output-$169.9
Electronic relay switching. All units designed fo
transceiver operation. State drive power when orde
ing. Dealer inquires invited. D & A Manufacturin
Co., 1217 Avenue C, Scottsbluff, Nebraska 69361.

POLICE.FIRE-AIRCRAFT-MARINE-AMATEUR-CB cauq
|
C

on your Broadcast radio with TUNAVERTER! Tunab
Crystal controlled! Guaranteed! Free catalog. Sal
Company, Woodsboro 9, Texas. 78393.

FOR SALE: SX-71 $59. Also old HRO rcvr, several co
sets, Gov't type RC-105 $29. Local pickup. WZ2E
(516) IV 6-08089.

WANTED: B & W HDVL Coils also mounts and swing
ing links—WI1BB.

W.A.R.A. 12th annual Hamfest Sunday August 2
1969, Newton Falls Community Center, Newton Fall
Ohio. Take Ohio Turnpike to exit 14 and ask for ma
to Hamfest. Prizes, XYL activities, Swap & Shop f
further information write: W8VTD, Box 809, Warre
Ohio 44482,

WANTED: Back issues of 73 magazine, March '6
June & Sept. '66, Dec. '65, June '62, Jan., Feb. & Ma
'61 and Oct. & Nov. '60. L. Sharp, VK4NS, 19 Kel
Street, Chermside, Queensiand, 4032. Australia.

SOCIETY OF WIRELESS Pioneers QSO-party Nov. 2
30 Dec. 6/7 Join now. Contact K6EA.

FOR SALE: Hygain 5 band trap dipole, $20. 5%

Model 553 Dumont scope $60; Triband 3 EI Mosl
Beam $40: WZRUZ. 33-45 172 Street, Flushing, N.
11358. |

SELL: Swan 350 (late), 117xc p.s., 410 remote V
model 22 adapter, SWR, A-1 condition. $400.00,,
Revol, 3538 Centerview Ave., Wantaugh, N.Y. 1179

FOR SALE: R4A, T4X, AC4, MS4; $625; KWS-1, 75A
$1000. James Craig, 29 Sherburne Ave., Portsmout
N.H. 03801.

WANTED: TMC GSB-2, DR-30, with P/S W.G. Marti
CM® Box 1304, Hq 5AF, APO SanFrancisco. 96525.

DXER’'s—R.F. Chokes wound with spun glass wire har!
dle up to 5 kw. W4GD, 3087 Carnes, Memphis, Te
38111.

COLLINS KWS-1; perfect; $575. Heath IM-25; %6
WOYVA/4. 4423 N. 17th Street, Arl., Va.

SWAN-Model #175, Inc. manuals. Mint cond. Le
pwr. supply. $125. K3YMN, 2185 Sampson Stre
Pittsburgh, Pa. 15235,
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FOR SALE: Drake 2NT excellent cond. $85. NC-300 v.
good $125. NC-121 v. good $300. WA3JYI, 209 Men.
dell Place, New Castle, Del. 19720.

SELL: New guaranteed. 4-1000A-$40, VCS 400 vac-

uum variable w/turn head-$30, H/P 560A digital

printers, $100, counter units-$35. Stamp brings list.
A4RGL.

HEATH HR-10 w/xtal calib, pro-wired and in exc.
physical/electrical condition. Bargain at $58. WAI-
HUH, 10 Woodbridge Rd., Wellesley, Mass. 02181.

FOR SALE: Brand new, never used TR4 with warranty
ard $475.00, also HX20 and HR20 with HP20 A.C.
ower supply, like new. $175.00. D. Sisson, WB8BKL,
1734 Smyers Dr., Benton Harbor, Mich. 49022.

ELL Printed circuit boards with 10 or more trans.
stors, 35 or more diodes, 15 or more resistors, and
or more capacitors 75¢. KBVEX, 124 E. Sycamore
treet, Wayland, Michigan. 49348.

EEP your equipment in top shape with this Mea-
urements Model 82 signal generator. 29 Hz to 50
Hz. 0-50 volts audio. .1 microvilt to 1.0 voit RF.
ost $895.00 new, best offer over $225.00. takes it.
red L. Wood, Box 337, RR1, Milan, Ill. 61264.

ELL MARAUDER HX-10 $135., Henry Radio K2 linear
425, Swan 400 transceiver $275., Swan 406B VFO
60., Swantenna $20., DC power supply $65. All
quipment clean, excellent condition with manuals.
hip prepaid Continental US upon receipt of money
rder or certified check. R. Santosuosso, 1302 Alta
ista Drive, Vista, California. 92083.

FOR SALE: G66B rcvr. A.C./12V. DC supply AF67
xmitter. A.C. Supply Want Xcvr, xformer for 813
linear. S.A.S.E. for info. W4VLS, 3832 Moss Rose Dr.,
Nashville, Tenn. 37216.

COMPLETE set of Popular Elecctronics, first issue
through Nov. 1968. $35.00. You pay postage. Paul L.
Wenger, 5113 Cavedo Lane, Richmond, Va. 23231.
SWAP—KW power transformers—offers? WABHYB,
624 First Ave., Chula Vista, Calif. 92010.

WANTED: Galaxy linear—also KW Matchbox—must be
in A-1 condition. WA9TLO, Joe Ornatowski, 13 N.
Grace, North Aurora, Ill. 60542,

SELL: SX-71 $85; DX60A $65 spare tubes 3 xtals at
novice band both $140.00. M.O./certified check u
ship. WA2HNX, Suter, 318 So. Goodman Street,
Rochester, N.Y. 14607.

HT-41 Linear $125.00., Apache SB $139.00, WRL six,
two trans $69.00; Matchbox with SWR $55.00, NC
$100.00 W5SYB, 500 Hall, Amarillo, Texas. 79109,

SELL: Heath HW17 2 meter 10 watt output trans-
ceiver factory aligned and factory installed Modifi-
cation No. 1 with manuals and two crystals. $80.00.
express collect. G. Countryman, W4JA, 75 E. Bay
Street, Charleston, S.C. 29401.

WANTED: Hallicrafters HA-5 VFO and HA-7 Cali-
brator. Top condition. State price. WASEXZ, H. A.
Draeger, 533 S. Spring Ave., La Grange, Ill. 60525.

HOSS TRADER ED MOORY" says if you don't buy
our Ham gear from him, you might pay too much!
hop around for your best price and then call the
‘HOSS" before you buy! NEW EQUIPMENT: Factory
arranty: Swan 350-C, $3.29.00: Early Model Swan
00C, $399.00: National VX-501 VFO, $119.99: Demo
DX-400, $489.00: No reasonable offer will be re-
used on New Galaxy GT-550 and power supply—Try
e! NEW ROHN 50 ft. Foldover Tower prepaid,
188.00: New Mosley Classic 33 and Demo Ham-M
otoe $209.00. USED EQUIPMENT: HQ-170A, $179.00:
rake 2-A, $139.00: “MINT™ 75A-4, $339.00. TR-4,
39.00: T4-XB, $359.00: R4-B, $349.00: Ham-M Rotor,
88.00: Hallicrafters SX-117, HT-44, & supply, $339.00:
wan Cygnet, $369.00: Galaxy GT-550, $369.00: “ED
OORY WHOLESALE RADIO CO. BOX 506 DEWITT,
RKANSAS 72042 Phone (501) 946-2820.

ORIA HAMFEST—September 15—Peoria, lllinois,
ame place as last year. For details, see announce-
ents, Sept. issue of CQ, Advance registration: $1.50,
rite: L. F. Lytle, WODHE, 419 W. Stonegate Road,
eoria, lllinois. 61614.

WANTED: Valiant, Long Island area WN2JJF, Gary
Whitehead, 6 Reynolds, Glen Cove, N.Y. (516) 671-
5813.

QUAD FOR SALE: Gotham 2el. tribander. Excellent
condition. $25 plus shipping. Dale Hammer, 644 N.
Riley, Kendallville, Ind. 46755.

FOR SALE: In excellent condition, Hallicafter SR-160
w/xtal calibrator and PS-150 pwr supply, HTH CW
monitor and mike. Make offer. Write J. Adelman,
W3CGR, 97 Barre Drive, Lancaseter, Pa. 17601.

TRADE: HX-50 for commercial type linear amplifier.

All letters answered. Les Turner, W7BKG, 2213 Sun.
land Ave., Las Vegas, Nevada. 89106.

CANADIANS: Complete amateur equipment service,
fully equipped, gov't lic'd technician. VE6TW, Bob
Fransen, Box 197, Sherwood Park, Alberta.

NATIONAL NC-173 excellent condition. For sale;
includes speaker. No reasonable offer refused. Jack
D. Gollahon, WOTLL, 955 E. Wood Street, Decatur, Il
62521.

WANTED: Parks-2 meter converter. (cash). For Sale:
Parks 6 meter converter, If 14-18. $30.00. J. Gysan,
WI1VYB, 53 Lothrop Street, Beveraly, Mass. 01915.

OUISVILLE HAM KENVENTION and Great Lakes
ivision ARRL convention at Stouffer's Inn on 1-65 in
owntown Louisville, Kentucky. The date. .. August 29
nd 30. Forums, exhibits, flea market, contests and
anquet. Many surprizes, featuring the new Signal/
ne CX7. Shop the best selection of new used equip-
ent and bring your surplus for the flea market.
ake it a family day at the KENVENTION. For infor-
ation write KENVENTION, 648 South 4th Street,
uisville, Kentucky 40202.

FOR SALE: Wheatstone oiled 15/32” perferator tape
for Boehme equipment. P. L. Lemon, 3154 Stony
Point Road, Santa Rosa, Calif. 95401.

FOR SALE: Forty MTR mobile CW rig with 12 volt pwr
supply $30; VFO see Dec. 67 CQ, $20. 14mc 800 W
amp local sale $75. W6BLZ, 528 Colina Street, La
Jolla, Calif. 92037.

OB WANTED: Have second telegraph, Merchant
ariner's Document, extra amateur. Will consider

mployment in or out of U.S. Roger Allen, 271 Peter-
ham Rd., Athol, Mass, 01331,

WANTED: Collins 312B-3 speaker and 500 cycle filter
for 75S-1. Mike Ludkiewicz, 143 Richmond Road,
Ludlow, Massachusetts. 01056.

RAKE: R4 & T4X with power supply $600.00. TR4
ith AC-DC power supply $500.00. GSB, 201 Linear
200.00. Saul Slonim, 2727 Ocean Parkway, Brooklyn,
o 3

ANTED: Used crank-up and/or Tiltover Tower in
ood condition. Heavy duty rotor, Triband or Duo-
and Fiberglass Quad. State lowest price in first
tter. K3JML, C. A. Kollar, Sans Sovei, Mobile HM
T. RO#1, Wilkes-Barre, Pa. 17702.
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TURQUIOSE TAILENDER. Etched "“De your call"/
$2.50 ppd. See P. 85, June QST. Add ur cord, base.
Bud Frohardt, W9DY, 3620 N. Oleander, Chicago, Il
60634,

FOR SALE: Collins 75S3B Rec., 3253 xmitter; 516 F-2
power supply: SM-1 Mike, $950.00. L. Ahlstrom, 217
Kansas Drive, Portales, N.M. 88130.

WANTED: 4 C.B. rigs. Please give make, model, con-
dition and minimum price. All replies answered. A. M.
Fox, Box 895, Greeley, Colo. 80631.

SELL: HX-20 & manual. $135; self-powered VFO, $25;
digital 24 hr. clock, $10, K7QAK, 3543 W. Hazelwood,
Phoenix, Ariz. 85019.
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RTTY INFORMATION for the Amateur interested in
RTTY. F. DeMotte, P.O. Box 6047, Daytona Beach,
Florida 32022.

FOR SALE: 100 Khz Crystal. Never used. $4.00. Must
sell. Write for details. WBBBEG, 24126 Martha Wash.
ington Sfld., Mich. 48075.

HALLICRAFTERS S-120 general coverage receiver,
with manual, excellent condx. $45.00. Richard Beatie,
WA4ZYU, 1904 11th Ave., Tampa, Fla. 33612.

TRADE OR SELL—-Hallicrafters 6 and 2 mtrs. Trans-
ceiver, built-in power supply, good condition. Model
SR-34AC. Henry Wroblewski, 3747 S. Harvey Ave.,
Berwyn, lIl. 60402,

WANTED: SR-400, HA-20 VFO, and PS-500 AC power
supply. Must be in good condition. WB4KQV, 805
Burton Street, Rocky Mount, N.C. 27801.

FOR SALE: HT 37 100 watts HT 41 1000 both $375.
Heath SB 300 rcvr. $175. W2FEI, 516-295-5411.

SELL: Heath HX.20 SSB xmtr & HP-20 pwr supply,
with instr. manual, $135. J. D. Cox, 3543 W. Hazel-
wood, Phoenix, Ariz. 85019.

QST Magazines 1960 through 1966 and CQ maga-

zines 1961 through 1966 all at 35¢ per copy—will
sell by years only. L. Covey, K1JAR, 238 Jenness St
Lynn, Mass. 01904 or call 745-5464 or 592-1657.

SELL: Q.S.T.,, C.Q., 73, any amount. Send require-
ments and offer. E. Guimares, WA1BFD, 17 West End
Avenue, Middleboro, Mass. 02346.

WILL BUY WD11 or WD12 tubes, early CW helix, hot
wire ammeter or what have you. W6AKM, 1289 Glen

Eyrie Ave., San Jose, Calif. 95125.

FOR SALE: Hallicrafters SX-130 with speaker R-50
and Knight Kit Xtal Calibrator. Mint Cndx. First M.O.
for $140.00 takes it. BA Rahn, WN9ANQ, 1511 East
Main, Little Chute, Wis. 54140.

WANTED: 6 meter Home Brew xmtr 100 watt output.
Must be compact, perfect condition, VFO and reason-
able. T.O. Easley, 3480 Rosewood Ave., Los Angeles,
Calif. 90066.

CANADIANS: Complete amateur equipment service,
fully equipped. Gov't lic'd technician, VE6TW, Bob
Frensen, Box 197m Sherwood Park, Alberta.

FOR SALE: Honest value new heavy duty power sup-
ply factory carton regulated 300 V 180 MA 4 6.3 VAC
at 10 Amps $20.00. Prepaid. W5HW, 226 Blake Mid-
west City, Oklahoma. 73130.

FOR SALE: Mosley MA-3 Mobile Antenna 20-15-10,
Master HD stainless Spring Base, Uncut 75M coil.
All $25. E. L. White, Jr.,, Box 582, Waynesboro, Va.
22980.

MICHIGAN HAMS: Lafayette HA-225 rcvr 80-10 mtrs
plus marine & 48-54 mcs. band. AM-SSB-CW. Good
condx. $65, pick up. Gene WBBBJX, 305 Huron, Bay
City, Mich. 48706.

QST's—Most issues from 1954 to 1967 for sale. Bill
Bryan, WBLGQ, Lakeshore Dr., R. 1, Hebron, Ohio
43025.

XMTR's-500W. Complete—AM/CW unit in 6 ft. Relay
rack. Prestige Item. 20 ft. Tower, sell cheap or trade.
W2CE. G. S. Beck, 8604 55th Rd., EiImhurst, L.I., N.Y.
11373. Tel: 212.639-3982.

H.B. 813 G.G. Linear with self-contained power sup-
ply. Trade for ? Bill Clearfield, WAOIMY, 2594 So.
Colo. Blvd., Denver, Colo.

FOR SALE: KWS-1, all new tubes, all Collins modifica-
tions. $695. Can ship. WABHNM, Leon Beyer, 10 W.
35, Holland, Mich. 49423. |

FOR SALE: SR.160 A.C. & D.C., $250. 755-3.C, $595.
F455)-08, $45. 75583, $375. 2K.2, spare 3-400-Z, $575.
Linear (4-1000), Heath KS-1, $200. James W. Craig,
WIFBG, 29 Sherbourne Avenue, Portsmouth, N.H.
03801.

FOR SALE: Johnson 275 watt Matchbox with coupler
and indicator-Eico 717 keyer-Electrophysics key. R. E.
Fritz, Bx. 66, Clifford, N. Dak. 58016.

WANTED: Antique radio tubes made prior to 1920.
S. M. La Dage, 431 Oakland Ave., Maple Shade, N.J.
08052,

SEARS EMPLOYEES Net meet Wed. 10 pm. and Fri.
11 pm. ED.T. 3910 KC or thereabouts—K3YQD, Bill
Leggat Net Sec'y.

FOR SALE: Apatche TX-1, needs minor work, best
offer over $50. Lafayette HA-230, good cond. $35, or
best offer. Consider trade for good oscilloscope.
Glenn Anderson, 1100 New Jersey Ave., Pine Beach,
N.J. 08741.

COAX RELAYS, 115 VAC, two at $4 each; five 304th
@ $20 each; three K8DTS, R. A. Leskovec, 25884

Highland Rd., Richmond Hts., Ohio 44143.

SOUTHERN CALIFORNIA AREA: Collins 7581, 3251,
516F2, 312B4, Heath SB 200, $1,080. FOB, W6 RET,
Bill Deane, 8831 Sovereign Rd., San Diego, Calif.
92123.

RTTY INFORMATION for the Amateur interested in
RTTY. F. DeMotte, P.O. Box 6047, Daytona Beach,
Florida 32022.

SELL 2 KVA 115 volt Adjust-A-Volt variac with built-in
voltmeter, new condition $15; Robert Ireland, Pleas.
ant Valley, N.Y. 12569.

HW.12, never used. Perfect. Trade for HW-22, HW.32
or what have you. WAYOK, 207 S. Alves Street,

Henderson, Ky. 42420.

FOR SALE: SR-42A 2 mtr transceiver exec. shape
$115, new HW-100 with pwr. supply $300, sixer $10,
also 2 mtr FM, WASSFA, 1800 College, Jonesboro,

Ark.

WANTED: Antique radio tubes made prior to 1923,
also spherial DeForest Audion with candelabra screw
base. WI9LGH, 610 Monroe Ave., River Forest, Il

60305.

ATV: Want gear books in good shape. Dealers please
send flyers. WAOWDX, 7449 West Shore Dr., Edina,

Minn. 55435.
SELL: SX-11, perfect, with manual, $140. Th-4,

rotator, guyed 55 ft. crank-up tower: pick up for $165.
G. Roget, 300 La Vida Drive, Lodi, Calif. 95240.
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WANTED: Collins 312 B5 PTO console; trade new
unpacked Skyline four element fiberglass Quad and
difference in cash. George Clark, MD, 1741 La
Coronilla Dr., Santa Barbara, Calif. 93105.

FOR SALE: Hallicrafters HT32A, Johnson Thunder-
bolt linear, Collins 75A4 receiver. Mint condx. $750.
W3HQO, 8005 Palmetto Ave., Phila. Pa. 19111.

WANTED: Good Vibrokeyer. Sacrifice perfect Heath.
kit GR-54 general coverage receiver $85.00. Two yrs.
old expert wiring. Stephen G. Hawley, WA4UAZ, Route
3, Box 476-B, Clarksville, Tenn. 37040.

SELL: National NCX-D Mobile Power supply like new
$55., wil Iship, CE 20A VFO & QT1 Exc. $90. Paul S.
Smith, WASFDT, Mena, Ark. 71953.

WANTED: Manufacturing Co. Electronics large or
small that would like to relocate write, H. Sharrard,
438 States Street, Weiser, Id. 73672. |

FOR SALE: Heath tunnel dipper, HM-10A, excellent,
$19.00. Cal Enix, WBEN, 104!, W. Chicago Rd.,
Sturgis, Mich. 49091.
FOR SALE: TR44 CDR rotor. Guaranteed perfect. 100*
new 9 cond. No. 18 cab'e incl. $50.00. W6EUF, 2301
Canehill, Long Beach, Calif. 90815.

FOR SALE: 6 & 2 meter trans & Rec Clegg Zeus
intercepter with all bander converter. Ed Wagner,
WAOQSZH, 6307 East Gate Rd., Monona, Wis. 53716.

FOR SALE: Knight R-55 rcvr. $30. Viking 88RMQ,
stereo tape recorder. $150. Both excellent. Capt.
Tanaka, KH6BTH, 5135 E. Cassino, Fresno, Calif.

93727.
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FOR SALE: Ranger and Courier Amp. Both excel. and
with manuals. R. Schweizer, WB2PFC, 240-270 145th
Ave., Rosedale, L.I1., N.Y.

SX 122 with xtal calibrator $140. WAOTEG, R. R. 23,
Box 234, Kansas City, Mo.

WANTED: Collins S line and KWM-2 for best rea-
sonable cash price. State condition SN first letter.
LYNCH, 4741 Belwood Green, Arbutus, Md. 21227,

F. M. TRANSCEIVER 12/W PYE on 14694 MC, W/
control, spkr., manual $50. BC-221 Freq. meter
w/book $35. W. J. Davis, 4434 Josie Ave., Lakewood,
Calif. 90713.

FOR SALE: CQ Vol 1 No. 1 to date QST Jan. 1924 to
date, make offer. D. J. Sullivan, 9607 4th Ave.,
Inglewood, Calif. 90305.

RTTY 28 ASR & KSR cabinet trade for 28 gear shifts,
ASR TD or Reperf base. KOSHK, D.C. Harrington,
1620 Gardenia Ave., N.E., Hlnneapnhs Minn. 55421.

WANTED: Collins 399C external P.T.0. SELL: Collins
MP-1 mobile power supply and 351D-2 mobile mount.
Mike Ludkiewicz, 143 Richmond Road, Ludlow, Mass.
01056.

FOR SALE: Collins 75S3B S/N 15885, 32S3 S/N
13596, 516F2 PS, Johnson 250W Match box. $1050.
D. Palmquist, P.O. Box 505, Barstow, Calif. 92311.

HALLICRAFTER HA2 transv. w. power. Ex. cond. $130.
Joost Koenig, WB6GXT, 5143 Elsinore, Orange, Calif.
92667.

TRADE: Have complete radio control system and
very good forty meter receiver. Will trade either or
both for walkie-talkie one to five watts or cash.
Carey Coggins, 7125 Hunters Branch Drive, Atlanta,
Georgia 30328.

FOR SALE: Johnson 250-39 T-R switch. New, never
been used—%$20. R. C. Kaefer, WN2EWC, Box 24,
Cowlesville, N.Y. 14037.

SALE: V.F.O. Heathkit HD-10B, new, $25.00. Crystals
for 7551, as from factory incl. 100kc, upper-tower sb,
$20.00., clamp-on am meter for Triplett 310 VOM,
new, $6.00 -} postage. K6AEZ, 150 Geneive Street,
Camarillo, California 93010.

TUBES. New, unused. RK 38, 4D32, 866, 1806, 3E29,
829. Send stamp for bargain prices. K4PNY, 4103
N.W. 15th Street, Gainesville, Fla. 32601.

FOR SALE: Swan 175 $90.00. Hustler MO-2 Mast
RM-75 Resonator $15.00. Honeywell W612B DC sup-
ply $25.00. KBEKG, 1020 4th Street, SW, Massillon,
Ohio 44646.

WANTED: Old battery operated radios of the early
1920's. Need not be in working condition. Also want
early wireless gear. D. T. McKenzie, 1200 W. Euclid,
Indianola, lowa, 50125.

FOR SALE: Colkns 51J4 with 1,3,6 kc mechanical
filters, excellent condition with cabinet. $625. FOB.
W/QCN/O. 1610 Shasta Drive, Colorado Springs,
Colo. 80910.

SWAP Early HRO, P.S. plus cash for Lafayette HA144
2 meter transceiver W2NX, 29-29 213 Street, Bayside,
N.Y. 11360.

FOR SALE: Factory Eico 753, 751. Has been com-
pletely stabilized and reworked. Will take first offer.
$180. You pay shipping. WASPPF, Box 5025, Abilene,
Texa%. 79605.

SELL OR SWAP: Lafayette HE30 5 band receiver. $50
or what have you to swap? J. Wasiewicz, 229 Sarles
La., Pleasantville, N.Y. 10570.

SALE OR TRADE: Like new 28 KSR Auto CR-LF with
or without 3 speed shift WAOKLC, 315 E. 20, Grand
Island N.B.

FOR SALE: Ranger |, $75. SASE for list of basement-
cleaning surplus. Al Brogdon, K3KMO, RD 1, Box
390A, State College, Pa. 16801.

WANTED: T. R. Switch, outdoor baluns, mobile rig &
HT33B. State terms & condx. J. L. Davis, 904 Haws
Ave., Norristown, Pa 19401

OMEGA DA KEYER w/p.s. like new, $50.00. p.p.
Albert Hale, WA7ERA, Route 2, Boise, Idaho 83702.

FOR SALE: Heath DX60B, HR10B, AM2 S-MTR, Man-
uals, mint condx, shipped $175. Jay Gardella, 120
Oaktree, No. ngstuwn R.l. 02852.

FOR SALE: Collins 32 S3 and 75 S3 both $750.00.
W2VL. M. R. Gutman, 491 Rebecca Lane, Oceanside,
N.Y. Phone RO 4-0309.

FOR SALE: Magazines, CQ-QST, PF Reporter, Radio
News and IRE Proceedings, 20 years of CQ and QST.
Pickup or postage. Best offer S.A.S.E. for list. G. B.
Martin, Box 111, Campbell Hall, N.Y. 10916.

HORNET ANTENNA TB 1000-4 for sale very reason-
able. Locals only. WAEZCQ Ph. 213-663-1581.

SELL: Heath HX20, HP20 & man. $150. Ameco TX 6
& 2 $75. Elmac AF67 $35. Not mobiles. M. Pieper,
WSCSV, 26350 W. Edison Rd., So. Bend, Ind. 46628.

TRADE/SELL—I';l _I_.ﬂ_mudel Bird wattmeter $75; few
new meters for No. 43 system $15; Components, List
SASE. W4API, 1420 S. Randolph Street, Arlington,

Va. 22204. y

SELL: GR | Freq. monitor 11758 new cond. chables
$120. Trade on HQ180, HQ145, ARS88, CR9l.
WA3BNB, R. Smder RD No. 2, Lewrstnwn Pa. 17044.

SELL: Compact Morrow Falcon 10-80 + broadcast
receiver with matching AC supply and spkr. $60.
W6EDJZ, 3748 Floresta Way, L.A., Calif. 90043.

FOR SALE: Heath 10-21 scope, excellent cnndrtrnn
Extras! $37.50. Money order only. William Karl, 24
Mill Street, Cooperstown, N.Y. 13326.

WANTED: Will pay $1.50 a piece for old QST binders.
Bro. Gerald Malseed, Calvert Hall College, Towson,
Md. 21204.

FOR SALE: ART-13 3 power supplies less SB_ada'phtE
Used ARMARS. Best offer. Pickup only. KIGKA, John
Welland, 35 Hayward Ave., Lemngtun Ma. 02173.

NC 125 Rcvr w/speaker, $75. 1" MIHEH scope w/
power supply. $20. Both Al & FOB. K2UQQ, 7
Racoon Dr., Hazlet, N.J. 07730.

HELLO FELLOW HAMS! My three years in Vietnam
are now complete. Thank you for your prayers and
good wishes. Look on 20 & 40 traffic nets (side-
bands). Jerry Murphy, K8YUW.,

FOR SALE: B & W 5100 and 51SB combination,
Heath Tower, Lafayette HE45B. WASCMC, 2309 Bul.
lington, Wichita Falls, Tex. 76301.

NEED: April 1916 QST to complete file, A. R. Marcy,
W4I1D, 461 3rd Ave., Sea Park, Eau Gallie, Fla.
32935,

WORKED W5TIA/4 Jenkins Country, Ga.? An activity
of the Georgia Southern Area A.R.C. Qsl via club
secretary, W4DQD.

HALL SX-140, HT-40 HA-5VFO Heath AM-2 SWR, Mint
condx. $145 Wi Isun E. Brewster, Mass. 02640.

SE el

T150—-%30.00, excellent condx., ART13 & Rugged pwr
supply—$50.00 or trade for TX62. ART 13 pick up
or delivery only. WA3JRY, Bob Huffman, RD No. 1,
Dillsburg, Pa. 17019.

WANTED: Manual on Kahn Research Laboratories,
Inc. Model RSSB-59-1A SSB receiver, Bob G. Mahren-
holz, K4QQK, 307 Old Fort, Tullahoma, Tenn. 37388.

FOR SALE: Cliff-Dweller, 40 & 80 M with Alliance
Rotator, coax cable and rotator cable. $100.00.
WBEFW, 1340 Ford Rd., Lyndhurst, Ohio 44124.
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FOR SALE: Lafayette 45B, 6 meter transceiver $60.
Hallicrafters HA-5 UFO, Self-powered, full 80 thru 2

meter coverage, $45.00. Both very good condition.
K. N. Massie, 115 Woodlawn Dr., Ironton, Ohio. 45638.
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NOTICE: If UR interested in wireless history, join
the wireless Pioneers, a non-profit organization, P.O.
Box 530, Santa Clara, Calif. Say Ed Marriner, W6BLZ,
Sent U.

MITE KSR $500, Unimat $85, Monitoradio M-160 $75
Bolex P-4, Reg 8 zoom $%$85. Perera, K2DCY, 410
Riverside Drive, N.Y.C. 10025,

COLLINS 75A4 mech. Filter FA55 J60 best offer. All
replies answered. W2ASI, 15 Kensington Oval, New
Rochelle, N.Y. 10805.

ELMAC A-54H transmitter $28.50, SWR meter $8.50,
nuvistors $1.15, sockets. .15¢, 90w. transistors $1.25,
cast heat sinks $.75, other parts. Send SASE for list.
J. Boer, 449 Hill Street, Boonton, N.J. 07005.

FOR SALE: DX 60 Vy gud $%50.00 Mosley Vertical
RV-4 complete with Roof Mounting $20.00 Three
brand new 12JB6 finals for TR3 $%$2.50 each Eico
Grid Dip Meter $20.00. Call 212-TW 1-3714 or write
WB2NDS, 16 Fane Court, Brooklyn, N.Y. 11229.

WANTED: Dauco DR-30 or DR 50 receiver, transis-
torized transmitter. SELL: 75 A 2 w/Prod Det, Cal,
Spkr, $195. WA3BGN, 6117 Smithfield Street, Harris-
burg, Pa. 17112.

WANTED: Electric train, standard gauge, 214" wide
track or larger in trade for ham equipment or parts.
Send QSL with make and model for reply—will con-
sider purchase. H. C. Deacon, 872 Santa Rita Ave.,
Los Altos, Calif.

INFINITY TRANSMITTER, phone patch & other sur-
veillance plans $4.20. 12 VDC/120 VAC 150 W. tran-
sistor inverter $14. G. Denman, Rt3, Box 164, Grape-
land, Texas 75844.

SELL OR SWAP: Mohawk recv $100—Polaroid #250
$80 PH 600A-35. Want KWS1 Chas. Barker, Bloom-
field 52537, Ph. 515-459-3800.

FOR SALE: Collins 62S-1, KWM-2. SELL OR TRADE:
RTTY CV-89A/URA converter; Model 19 & T.D., TDA-2
distortion Analizer; TS-2B/TG Test set. LM Freq
meter; TS-323/UR freq. meter. Gonset G-150; RCA
12v, 60 watt CMV-3E1, Low band, Crystalled on
52,525 MHz: G.E. Pre-Prog. Type ES-12-A, 12v, 60
watt High Band, Crystalled on 146.94 MHz. K5RTI.
1301 Clearfield Drive, Austin, Texas. ?3?58

COLLEGE BOUND: EICO 720 $40, , EICO 730 $30,
SX-99 (as-is) $50, Misc. Magazines CQ, QST, 73's
Oct. 1960 on. 50¢ at except certain rare issues. R.
Haidak, WA3JDT, 4 Homer Street, Greenville, Pa.
16125.

COLLINS R.388 $375.00. Hy-Gain Hy-Tower vertical
80 through 10—%75.00. Much more, stamp for list.
WANT: Waters Codax Keyer. J. Shank, 21 Terrace
Lane, Elizabethtown, Pa. 17022.

JACKSONVILLE AREA Amateur Radio Club—Hamfest
July 6, 1969. 4-H building, Morgan Co. Fairground,
Jacksonville, Il

Heath HW22 40 meter SSB transceiver FB condition.
$70. Hustler Mobile antenna mount plus 20 and 40
meter resonators. $15. Art Johnson, K2POA, 29
Boone Street, Bethpage, New York 11714. Phone:
516-931-3374.

“ELL: Health Pawnee 2 meter TX-RX, 1-177 tube
tester, Ham-M rotator, Homebrew KW PP 813 final
W2RUZ, 33-45 172 Street, Flushing, New York 11358.

SELL: Hallicrafters HT-37 transmitter—$200. Ham-
marlund HQ-110 with spkr. $129. Both in exce'lent
condition. Lee Hagan, K40ZQ, 9312 Habersham Drive,
Louisville, Ky. 40222.

FOR SALE: Wheatstone oiled 15/32" perferator tape
for Boehme heads. P. Lemon, 3154 Stony Point Road,
Santa Rosa, Cal. 95401.

FOR SALE: National SW3 and FB7X. Also Hallicrafters
SX146 never used. Won at SAROC hamfest. Erv
Rasmussen, 164 Lowell Street, Redwood City, Cali-
fornia 94062.

WANTED: Elevating base, B-42, and original cabinet
for SX-42, also 500 kc xtal for BC 221. John Wagner,
662 W. Lincoln, Caro, Michigan 48723,

WANTED: Early battery receiver and wireless gear,
need not be in working condition. State your price.
McKenzie, 1200 Weuclid, Incl_iann!a, lowa 50125.

BALUN KIT for 500 W. ratios 1:1 or 4:1 includes
Toroid form and wire, you furnish connectors and
mounting $2.00 P.P. Toroids, Urbana, Ohio 43078.

ANTIQUE SPEAKER vintage 1927 for use with RCA
Radiola 17. Also QST—1 or 2 issues of same period.
R. Mendelson, 27 Somerset Pl., Murray Hill, N.J.
07971.

SALE: 41000A w/sckt, chmy $75, TS-186/4 $275, TS.
323/4 $200, CU-57/URA $100, ME-30/u $40. B. Neil-
son, 3226 Louisville Rd., Augusta, Ga. 30906.

WILL SWAP English ham mags. or stamps for
“QST's"” pre-April 1922, ‘“Radio” July 1935. “R/9"
No's 40-49 (1932-33). A Herridge, G3IDG, 96 George
Street, Basingstoke, Hants, England.
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FOR SALE: New, factory packaged, regulated power
supplies. 250-300 MDC, 105 bias and 6.3 at 10 amps.
$20.00 prepaid. Contact W5HW, 226 Blake Drive,
Midwest City, Oklahoma 73130.

WANTED: Hallicrafters HA-10 low freq. conv. and HA-
26 VFO, WB4BSH 1305 Fiske Blvd., Cocoa, Fla. 32922.

DRAKE R-4A. Brand new. Bought it, checked it out
then moved. Warantee card, manual. original carton.
$295. cert. check plus shipping. A. Stadler, WO9KHD,
525 Kinkaid Ct., Des Plaines, Illl. 60016.

PLATE XFORMER Stancor. 3600 volts. 2500 WV at
1.7 amps 115-230 primary. For bridge rectifier. Aprox
11”x10"x7”. 1251 |bs. Best acceptable offer. A Stad-
ler, WO9KHD, 525 Kinkaid Ct., Des Plaines, Illinois

60016.
WANTED: Am interested in mint 200V with 160
meters, state details, E. F. Erickson, W2CVW, 13

Robert Circle, So. Amboy, N.J.

WANTED: Surplus ideas for “Surplus Sidelight;" sell:
4 volumn Test Equipment Directory, 1500 pages of
military, commercial test gear, $5.50 postpaid, also
other surplus, fax, RTTY stuff, list free. G. White,
5716 N. Kings Highway, Alexanderia, Va. 22303.

Hallicrafters receiver SX 101A MK 111 excellent con-
dition $150.00 W2UI 427 Oakland Ave., Maple Shade,

N.J. 08052.

FOR SALE: Send SASE for list of amateur crystals
for sale all bands 160 thru 2 mtrs in ft-243 also
many novice frequencies available. KBLJQ, 351 Mower
Road, Pinckney Mich. 48169.

TRADE National NC155 rcvr with original carton and
Heath Cheyenne am xmtr. (both with manuals In
as/is condx) for HW32A. Would consider sale as
package or separate; make offer. VE2AUL, 6140
Shirley, Halifax, N.S.

WANTED: Instruction book for Heath DX100 xmtr. Ed.
Rittenhouse, W3PVY, 226 Fourth Street, Weatherly,
Pa. 18255.

NCL-2000 in excellent shape—$360.00, Gonset GSB-
201 $190.—WASDAJ, 4305 Windsor Drive, Garland,
Texas 75040.

KEYBOARD—Answer-Back for identification for model
15,1200. Send for Teletype free catalog. Atlantic
Surplus Sales, 300 7th Street Brooklyn, N.Y. 11215.

FOR SALE: Heath GR-54 SWL receiver. Ony 2 months
old. Prof. alligned. $70. ppd. Dave Naatz, Rt. 5, Box
237, Austin, Minn. 55912.

TAPETONE SKYSWEEP 345 6 mtr. rcvr. conv. $75,,
Matching xc-144 2 mtr. conv. $25. Ted Craven,
W6ECVQ, 841 Sevely Drive, Mtn. View, Ca. 94040.

WANTED: Copy of ““Radio Reminiscences: A Half Cen.
tury'” by Dr. Taylor. M. Gauthier, 10425 San Jose
Ave., South Gate, Ca. 90280.

See page 110 for New Reader Service




SWAP FPR? Conversion kit, convert TA33 beam to
include 40 meters—Gud condx. WAGHYB. 624 First
Ave., Chula Vista, Calif. 92010.

SB-34 in excellent condition with Mic, manual pre-
paid for $225.00—also sell Galaxy AC supply VOX,
and calibrator. Len Malone, 4305 Windsor Dr., Gar-
land, Texas 75040.

SIERRA HAMFEST Bowers Mansion August 23, 1969
bring the children, fenced playground and swimming
area. QSP, QSL for details NARA, Box 2534, Reno,
Neveda.

RTTY Model 14 and TD @ $40.00, Model 15 KSR
@ $60.00. Both Syne motors and 60WPM. Dale R.
Lee, W3JRM, 1228 Shelbourne Dr., Bethlehem, Pa.
18018.

112 New Control xfmrs 3 windmgs 230-230-115V. 60
50VA. Net at $9.40 ea. Sell all or part at $1.50 ea.
D. Platsis, WAGDBR, 2161 Menzel Place, Santa Clara,
Calif. 95050.

HAVE CABLES FOR TCS; Xfmrs ma rnany klnds BCZZTT
Little Giant 20-40 meter antenna: TV Test equipment.
What do you need? L. Basham, 735 Caves Hwy, Cave
Junctmn Ore 97523.

SELL: Swan 350 (late mudel] 117XC s supply, 410 ‘VFD
22-B adaptor, swr. A-1 condition, w/books. 1st certi.
fied check for $425. takes all. Al Povol, 3538 Center-
view Ave., Wantagh, N.Y. 11793.

WANTED: Tents, camping gear, Ampex or equal Hi-Fi
Stereo Tape Equipment, Large 121/2-16" Cassa-
gerian Telescope. Will buy or swap for electronic
equipment such as listed in our new flyer 969J2—
free. Denson Electronic Corp., P.O. Box 85, Rockville,
Conn. 06066.

FOR SALE: QST 1930 to date a few missing. Also
have CQ, Radio and books. Write your needs and
make offer. A. C. Gifford, Union Springs, N.Y. 13160.

FOR SALE: EICO CW Trans. 720 - VFO 722, $50.

Johnson Kw match box 250-30 $30.00. Heath UT-1
P.S $10. Exc. cond. J. Tryniski, 613 So. 1st Street,
Fulton, N.Y. 13069.

WANTED: Correspondence with experimenters in
sleep learning. M. Hoshiko, WOCJW, 707 S. James,
Carbondale, 1ll. 62901.

FOR SALE: Pair NEW Arvin 9 transistor CB walkie
talkies, Chan. 13, Model 97R59, $32.50 PP Receipt
money order or trade for Ham gear. WA4NED, Box
468, Gainesville, Ga. 30501.

NEED: WD-11 and WD-12 tubes W6AKM, 1289 Glen
Eyrie, San Jose, Calif. 95125.

c— — e —

HT-37 and HQ 170C for sale. Both in FB condx. Best
offer takes both. Ron Clement, K/MJX, 125 Norwood,
Shreveport, La. 71105.

WANTED: SB-72, General Radiotelephone Co. SSB/
AM citizen band rig at realistic price, good operating
condition, State price 1st letter. Bob McGwier, Box
565, Grove Hill, Ala. 36451.

G31DG would like to add ham call license plates
from KH6, KL7, KP4 & KZ5 to those already on his
shack wall. A. Herridge, 96 George Street, Basings-
ton, Hants., England.

BARGAIN 75-A1, manual, 100kc. crystal calibrator,
perfect shape, C.0.D. $130. Rafael Estevez, WA4ZZG,
P.O. Box 2442, Hialeah, Fla. 33012.

EICO 753 needs work but intact. $50. Vibroplex
champion bug $9. 80-10 mtr. preselector excint cond.
$10. write K3FOD, 925 Coleridge Rd., Baltimore, Md.
21229.

EICO 753 w/751 AC supple. Very stable. $165.00
cash. Viking Il w/VFO best offer. ART-13 best offer.
Johnson 250-20 low pass filter. $12. K5ZUV, 911 S.
Liberty Ave., ﬂkmulgea. Oklahoma 74447.

WANTED: Juyst:ck Antenna and Joymatch and 20
meter hustler. Also Eico 752 mobile DC supply. P.
Ludwig, 600 Hylan Blvd., Staten Island, N.Y. 10305.

BLANK CHASSIS 13x17x4 alum—%$3.50; Blank Chassis
11x17x2 steel—%$2.00; Rack Panel 19x14 steel, $3.00.
E. Tischler, 58 Carey Ave., Wilkes, Barre, Pa. 13702

SELL ARRL Handbooks 1937-38 39.41- 43-44-45-46—47
49-50.51-55-67—%3.00 each P. P. K4JK, 2804 Broad-
view Drive, Huntswlle. Ala. 35810.

FOR SALE: Like new-Vlklng Valient Il $175.00. T. G.
Soukup, WAIAWX, RFD 3, Bob Hill Road, Ridgefield,
Conn. 06877.

FOR SALE: WE 417A, $3.00 Ea, Simpson 230 YVOM
w/leather case, $17.50; Heath Balun Coils, $4.50;
Heath GP-11 6, 12V PS $6.00—WAZ2IEU, 72 4th Street,
Woodridge, N. .l 0?05

e

CAMERA: Retina 3C f:z lens w/exp mtr. Sell $75.00
or swap with ham SW rcvr. M. Bae, Box 9 Kingston,
N.J. 08528.

FOR SALE: 75A4, s/n 4745, immaculate condRion.
0.5 and 3.1 filters. S. J. Chmell, 2943 73 Ave., Eim-
wood Park, Ill. 60635.

SELL: SB-200 — $175, TR4-$450, RV3-$50, Galaxy
MKIl w/AC $300, NCL-2000—-%400. Wanted Drake or
Galaxy. K5TGJ, 2817 Lakewood Dr., Garland, Texas
75040.

ZENITH 1938 receiver console 1.8-18mc ($40) Kodak
automatic 35 camera and flash ($45) sell or swap for
hame gear. Tom Dornback, 19W167 21st Place,
Lombard, Illinois.

FOR SALE: NC-98 gen. cov. rcvr just aligned. 100%
functioning $50. Novice xtals $75. All plus postage.
WBBZQQ 3592 Valencia Hill, Riverside, Calif. 9250?

SELL: Heath DXGDb HR10B, , Xtal ca r.:ai SWR, 11 novice
xtals, manuals, mint condx. Guaranteed. Ship for
$175 or separate. WALlJFG, 120 Oaktree, No. Kings-
town, R.l. 02852.

SWAP OR SELL: for $30 unused, clean 725A magne-
tron made in Canada. Need schematic and operating
manual of Precision Radiation Instruments, Model
106C, “Lucky Strike" Geiger Counter. George Kap-
sokavadis, 13 Kolokotroni Street, Corfu, Greece.

-F_‘ER_SALE: Late Serial Number, Exc. cond. Culling

75S3B 32S3 516F2 312B-4 Complete 309 off current
list. WAOGUN, 291 So. Jasmine, Denver, Colo. 80222.
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VACUUM CAPACITOR 5.30 mmf. 10,000 Voet Jen.
nings, ECS-30, FB for VHF, amplifier $15.00 prepaid.
G. Lay, 109 No. 32 Ave., Yakima, Wh. 98902.

FOR SALE: Apatche TX-1, needs minor work, best

offer over $50. Lafayette HA-230 good condx. $35 or
best offer. Consider trade for good oscilloscope.
Glenn Anderson, 1100 New Jersey Ave., Pine Bﬂa::h
N.J. 08741. 3

G3IDG, a student of early amateur radio, would ap-
preciate offer of a complete set of “Sparpp Gap
Times". A. Herridge, 96 George Street, Baslngstuku.
Hants., England.

ENGLISH amateur radio historian requires ‘“Who's
Who in Amateur Radio” (c. 1934) & Calling CQ"
(De Soto, 1941). A. Herridge, G3IDG, 96 George St,,
Basingstoke, Hants., England.

R390. very good, with manuals. $600. Will ship U.S.
or Alaska. Al Hershberger, Box 280, Soldatna, Alaska

99669.

NEEDED: Drake DC-4 power supply. Trade: Halli.
crafters SX-110 General coverage Receiver. WB4ESE,
Box 211, Lewisburg, Tenn. 37091.

TOROIDS 88mhy. 5/%$2.00 postpaid. 32KSR good con-
dition. $200. New Clegg 66er $160. NCX5 & NCXA
$400. Drake 2B & 2BQ $175. B&W 51SB adaptor $50.
Facimile xcvr. $20., Stamp for list. Van W2DLT, 302X

Passaic Striling, N.J. 07980.

SELL: Heath Apache $100. HT-37 w/Galaxy comp.
& mike. $225. Heath Mohawk receiver needs new
tubes $225. All with manuals. WBUGD, George East.
man. R No. 1, Box 420, Ossinerg, Mich. 49766.
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CORRECTION: Sierra Hamfest, Bowers Mansion will
be held on Saturday 30 August 1969. QSP QSL for
details. NARA, Box 2534, Reno, Nevada.

WANTED: Swan 405X Mars VFO and 22 adapter.
Have BL22IT, EICO Signal Generator, Sweep Gene-

rator, Multimeters, tubes, etc. or what do you want?
Basham, W7TCT, Cave Junction, Ore. 97523,

FOR SALE: Mobile mts & DC supply for SR-400, list
$249 sell $120, same for SR-150 list $149 sell $65,
Nat. NC-198 with 100kc calib. Q-mult and field effects
pre-amp. spkr $90. W9JNI, 330 N. Buffalo Street,
Warsaw. Ind. 46580.

EICO 722 VFO FOR SALE: Factory wired used very
little; like new, $32.00. Registered check or money
order. I'll pay shipping. W1B Cartwright, WASPZJ,
Chillicothe, Ohio. 45601.

EICO 753 SSB transceiver w/power supply $100.00;
Gonset 6 mtr. 12 v. converter $25. WA3|AX, 8802
Church Field Lane, Laurel, Md. 20810.

FOR SALE: HyGain 6 mtr; 6 element beam with AR22
rotor-wire—$39.95. Good condition. Geffner, 48 Park
Avenue East, Merrick, L. I, N. Y.

WANTED: TG 34A keyer with tapes or Instructograph,
Swan 14-117 D.C. power supply (for 350) Cassette
recorder with AM/FM or just FM HAM-M Rotator &
Control. Please quote lowest price. H.F. Cushing,
WB6CQG, 5224 Bobbie Ave., San Jose, Calif. 95130.

TRADE: 6 and 2 SR-34AC Hallicrafters transceiver—
good working order. Henry Wroblewski, WASAAQ,
3747 S. Harvey Ave., Berwyn, lll. 60402.

WEST COAST ONLY—4 el. Tri Band Hornet antenna
for sale, reasonable. WAGZCQ.

ANTIQUE TUBE 226 or 326 with good filament. Prefer
light bulb shaped glass. Need 3 for Antique radio.
R. Mendelson, 27 Sommerset Place, Murray Hill, N.J.

FOR SALE: KWM-2 #15750 516F-2 (both latest series),
$895. 75S3B#16895, $475; 399C-1 VFO, $165, Com-
del CSP-11 (new) %$95. James Craig, W1FBG, 29
Sherbourne Ave., Portsmouth, N.H. 03801.

WANTED: Old style CDR AR22 rotor. Will pay $15.00.
You ship. Write before shipping. Judson Snyder, K2-
CBA, Babcock Lake Road, Petersburg, N.Y. 12138.

SELL: DX-60A, HG-10 VFO. SASE for price and details
L. B. Cebik, W4ARNL, 245 Morning View Drive, Athens,
Georgia. 30601.

The NEW

TYMETER

“Time at a Glance”

Made in US.A.
#£100-24HY,

15

Walnut or ebony plas-

tic case. H4"', W73, . B
D‘". 3 lb.l “ﬂv ‘0
¢y. A.C. Guarantesdl
1 year.

Made in U.S.A,
At Your Dealer, or WRITE TO

TYMETER ELECTRONICS

PENNWOOD NUMECHRON

7749 FRANKSTOWN AVE., PITTSBURGH 8, PA

CO.
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WANTED: Old Hallicrafters Model SX-9 Made in 1936
(not SX-99) J. Y. Wilfong, Rt. 1, Box 334, Newton, N.C.
28658,

FOR SALE OR TRADE: CE-20a Utica 650-A VFO BC-
639 WAOKLC, 315 E. 20 Grand Island, Nebr.

WANTED: Mite TTY equipment for amateur use. E. A.
Wille, KHB6EVX/W9EKU, Page Comm. Engrs. c/o
Adv. Tm. #18, APO SF 96258.

SALE: Collins 7583 S/N-13526, like new. $390 or
best offer. Dan Liebreht, WA2CRD, 3950 Blackstone,
Bronx, N.Y. 10471.

INTERNATIONAL CLUB for disabled hams solicits
your used postage stamps for funds. All countries &
any quantity. A. Herridge, G3IDG, 96 George Street,
Basingstoke, Hants, England.

DIGI-KEY as advertised in QST $11.00. PP. W3MSN,
5400 Boulder, Oxon Hill, Md. 20021.

SELL almost new Drake 2 NT xmtr much below cost.
Aero. Center ARC, Inc., Postal Station 18, Oklahoma
City, Oklahoma. 73169.

SELL CENTRONIX, INC., Model ATA-1 multi-channel
amplifier with power supply for $50. Carl C. Drum-
eller, 5824 N.W. 58th Street, Oklahoma City, Okla..
73122.

GENERATOR, Honda-300, used 6 hours like new.
120 volt, 115 volt-12 volt-6 volt. Best offer over $100.
R. J. Dowling, W1LPO, 37 Rancocos, Warwick, R.l.
02888.

SWAN POWER SUPPLY new model 14, 117 delivered
$120.00. with guarantee cards. W4ALG, M. Johnston,
2625 University Blvd. Tuscaloosa, Ala. 35401.

FOR SALE: Globe Chief 90A-$20; Knight T-150-$55;
Novice Xtals 3701, 3711, 3714, 3716, 3735, 7059,
7155-$1.25 each. WOJCK Box 323, New Linderwood,
S.D. 57761,

HEATHKITS HW32, HP13, DX40, VF-1; Hustler 20m.
car tape player with tapes, FM stereo car radio.
Dick Kesler, KSRTU, R4 Olney, 1ll. 62450.

SCHOOL COSTS are rising. Willy accept any reason-
able offer. Hallicrafters SR-160 triband transceiver.
Tom Frenaye, 617 Purdue, Claremont, Calif. 91711.

FOR SALE: Hustler 4-BTV four band trap vertical
near new., WABDET, 27031 Graylake Rd., Palos Verdes,
Calif. 90274.

WANTED: antique transmitting and receiving tubes
made prior to 1920. W2EZM, 431 Oakland Maple
Shade, N.J. 08052.

DRAKE TR3-RV3-AC3 $420. Need 4-1000A. Ray Clark,
126 Slosson Ave., S.1., N.Y. 10314,

“"WON ONE, ALREADY HAD ONE, sell one new Gonset
GSB-201 Mark IlIl Linear, 2000 PEP. $275. cash.
Larry Hook, 11921 E. 1st Street, Tulsa, Okla.

DEAD RANGER AT YOUR QTH? Sell me that meter
to keep my Ranger alive. Please! WA7I1UQ, 4543 N.
30th Ave., Phoenix, Arizona. 85017.

FOR SALE: Master Mobile K-73, 500 watt Linear Amp-
lifier, 10-80 meters, $125. W1KWP, M. Sanborn, 128
Davis Ave., Brookline, Mass. 02146.

Troubled with TX-I?
Read this month’s

Q & A Column
on page 78
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A GREAT BUY FROM ARROW —

" GALAXY arsse

TS

TRANSMITTER: 550 watts PEP-55B, 360 watts CW. Manual keying
for SSB/CW, or YOX operation with accessory installed. Also, break-
in CW with accessory VOX installed. Built-in audio side-tone for CW
monitoring through speaker or headphones. Selectible sideband
without 2 kHz jump when changing sidebands. Shifted carrier CW
to prevent ”|!upvfr¢gging” with another transceiver. Stable, — 45DB
carrier suppression. Unwanted sideband suppressed over —55DB.
Sharp, 2.1 kHz filter with better than 1.8:1 shape factor. ALC cir-
cuitry auvtematically reduces goin level to prevent “ftlat-topping.”
High impedance microphone circuvit (use — 50/60 DB microphones)
with PTT control circuit. Audio Response @ —6D8B points approxi-
mately 300 and 2400 Hz. Adjustable Pi-Network antenna matching
for resonant 40/100 Ohm loads

RECEIVING: Nominal 50 Ohm input with relay control for antenne
switching. Preselection coupled to exciter tuning. Sensitivity better
than V2 uv for 10 DB S+N/N ratic. Selectivity 2.1 kHz with same, out-
standing 1.8:1 shape foctor for SSB/CW, or 300 Hz sharp selectivity
with optional plug-in CW filter. Full AGC on receive modes with fast
attock and slow release characteristic. Nominal | watt audio output

with —& DB points (@ 300/2400 Hz. External 8 Ohm speaker required

R.F. CONSOLE RF550

The RF550 contains a preci-
sion wattmeter with a high de-
gree of accuracy in the range of
3.5/30.0 mHz. Calibrated scales
are 400 and 4,000 watts full
scale, switch selected for for-
ward or reflected power. Also
contains a switch to select 5 an-
tennas plus a dummy load (not
supplied), and all unused con-
nections are grounded. S0O239

coax-connectors. Approx. 7x7 Yax
6% " (HWD). Weight 5% pounds.

*69.00

“'t’l'ﬂ.’hf 6 Ibs

THE GALAXY GT-550
TRANSCEIVER

SPEAKER CONSOLE
5C550

A matching speaker with head-
phone jack for the transceiver, com-
plete with cable. AC400 power sup-
ply will mount inside the console
Size — approximately 6x10x8%",

$ 25.00

FREQUENCY COVERAGE: Crystals supplied for 3.5-4.0, 7.0.7.5,
14.0-14.5, 21.0-21.5, 28.0-29.0 mHz. Optional crystals may be in-
stalled for other 10 meter coverage. A solid-state VFO operates,
without switching, in the range of 5.0-5.5 mHz at all times. Double
regulation and temperature compensation makes this VFO gxtremely
stable. An illuminated dial with over 12 inches of linear bandspread.
Primary dial calibration marks of 5 kHz. Smooth vernier dial pro-
vides 72:1 vernier tuning for ease of operation.

BACK PANEL CONTROLS: Bios Adjust. “S” meter zero.

BACK PANEL JACKS: Antenna * CW Filter (three jocks) * PTT
External VFO (Power) * External VFO (RF in) = ALC (Input) = EXT

(For Linear keying) * Microphone * Power Plug (From AC-400 or
G1000DC) * Key (For CW operation) * Specker.

SIDE ACCESS CONTROLS: VOX Gain * VOX Hold Time * Anti VOX

FINISH: Cobinet in mar-resistant black crackle finish. Front panel
in two-tone brushed aluminum

SIZE: 6" x 114" x 122" (HWD)
WEIGHT: 17 pounds.

$475.00

REMOTE VFO RV550

A solid-state VFO like that in the
transceiver, complete with simple

lug-in cables. Function switch se-
ects the remote unit to control
Receive - Transceive - Transmit fre-
quency independently. Gives about
the same flexibility as a separate
transmitter and a receiver with the
GT-550. Approx. Tx7T Yxb%". (HWD})
Weight 4 Ibs.

¥75.00

ARROW |\, rcrmonncs, e
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READER SERVICE

To obtain literature from advertisers, simply
check the box next to the name of each adver-
tiser listed below whose product or service 1s
of interest to you. We'll pass your name on
and you'll get literature from the advertiser
| in short order.
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Amateur Electronic Supply
Arrow Electronics, Inc.
Barry Electronics
Briush Aircraft Corp., Inc.
Intratec Division
Cleveland Institute of Electronics
Columbia Electronic Sales, Inc.
Drake, R. L., Company
E-Z Way Producls Inc.
Electro-Voice, Inc.
Fair Radio Sales
Galaxy Electronics
Goodheart, R. E. Co., Inc.
Gordon, Herbert W. Company
Greenlee Tool Company
Div. of Greenlee Bros. & Co.
H & L Associates
Harrison
Heath Company
Heights Manufacturing Company
Henry Radio Stores
Hy-Gain Electronics Corp.
Instructograph Company
Jan Crystals
L & S Electronics
Lampkin Laboratories, Inc.
Liberty Electronics, Inc.
Midway Antenna
Millen, James Mfg. Co., Inc.
Miller, J. W. Company
Mosley Electronics, Inc.
Multicore Sales Corp.
National Radio Co., Inc.
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Publications in Electronics, Inc.
RCA Electronic Components & Devices
Radio Officers’ Union, The
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Div. of Military Electronics Corp.
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Swan Electronics
Telrex Communication Engineering Labs.
World QSL Bureau
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CQ Reader Service
14 Vanderventer Ave.
Port Washington, N.Y. 11050

Sirs:
Please send me information on the products
and services which I have checked above.
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THINKING TOWERS?

The Herbert W. Gordon Company can now
make available any of the fine and complete
line of Heights Towers. This line is so complete
we're absolutely positive that we have the
tower with the specifications to meet your
exact need, whatever they may be.

Hams across the country are raving about the
weld aluminum structed towers by Heights
that require no maintenance whatever. These
towers are designed to accommodate every
conventional antenna wind-load from 2 square
feet to as much as 26 square feet in heights
ranging from 32 feet up to 120 feet, with or
without hinged base and available with a hinge
up the tower if so desired.

Tower sections are made in 8 ft. lengths and
through a unique combination of straight
sections, junction sections and top sections
permit the expansion of one tower design to
a larger higher tower as you can afford it.

Heights Towers are self supporting in winds
up to 80 mph. At 80 mph each square foot
of antenna projection area creates a wind-load
of 20 Ibs. You can obtain the wind-load or
square footage of antenna projection area from
the specification of your antenna. If your loca-
tion is such as to bear the brunt of higher
wind velocities you should select a progres.
sively stronger tower combination. A 100 mph
rating takes 30 Ibs; a 115 mph takes 40 Ibs.
and a 130 mph takes 50 Ibs.

Heights Towers are very, very strong and yet
very, very light. The A40, for example, is only
67 Ibs. while the popular A72 rating for 18
sq/ft weighs only 240 Ibs.

These towers are welded by men with certified
ratings and reflect the best quality of materials
available. Remember, no guy wires, no wall
mounts and no climbing is necessary if you
select the right combination of fold over crank-
up tower. A comprehensive variety of acces-
sories in all categories are carried.

We unhesitatingly endorse this fine product;
additional literature of which is available upon
request.

We have available for immediate delivery to
you a complete chart of the entire Heights
Tower line including prices and information to
help you select the exact tower you need at
the price you want to pay.

Write or phone today for this—the most im-
pressive tower listing ever compiled. Herbert
W. Gordon Company, Harvard, Massachusetts
01451. Telephone (617) 456-3548. Americas
largest exclusive Ham Distributor.

HERBERT W. GORDON COMPANY

Woodchuck Hill, Harvard, Mass. 01451
Telephone 617-456-3548

See page 110 for New Reader Service August, 1969 e CQ e 111




AHAIYOU THOUGHT GOTHAM

had a 47 story factory with 16 beautiful receptionists and 87 research technicians.

No! No! No! Gotham is 2 brothers making thousands of antennas in a 15' x 35' store.

ﬂUAD Worked 42 countries in two weeks with

my Gotham Quad and only 75 watts. ..
W3 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 in-
cluded; this is a fool-proof beam that always works
with exceptional results. The cubical quad is the
antenna used by the DX champs, and it will do a
wonderful job for 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 Ibs. Net Weight: 25 Ibs.
Dimensions: About 16" square.

Power Rating: 5 KW.

Operation Mode: All

SWR: 1.05:1 at resonance

Gain: 8.1 db. over isotropic

F/B Ratio: A minimum of 17 db. F/B

Boom: 10’ long x 14" O.D.: 18 gauge steel; double
plated; gold color

Beam Mount: Square aluminum alloy plate incor-
porating four steel U-bolt assemblies. Will easily
support 100 Ibs. Universal polarization.

Radiating Elements: 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 dowin
on telescoping sections.

Radiator Terminals:
fittings

Fecedline (not furnished): 52 ohm coaxial cable

Cinch-Jones two-terminal

Now check these startling prices—note that they
are much lower than even the bamboo-type:

10-15-20 CUBICAL QUAD ... $35.00
10-15 CUBICAL QUAD ... .. 30.00
15-20 CUBICAL QUAD . . .. 32.00
TWENTY METER CUBICAL QUAD . . 25.00
FIFTEEN METER CUBICAL QUAD .. 24.00
TEN METER CUBICAL QUAD 23.00

(all use single coax feedline)

GOTHAM

1805 Purdy, Dept. CQ,
Miami Beach, Fla. 33139
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BEAMSThe first morning I put up my 3 ele-
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.

2 EL 20 $19 4 EL 10 $18
3 EL 20 25 7 EL 10 32¢
4 EL 20 32* 4 EBL 6 _ -
2 EL 15 15 8 EL 6 28*
3 EL 15 ot B e B2 L =2 25*
4 EL 15 _. 25* *20° boom
S Bl 35 - 28*
ALL-BAND VERTICALS
“All band vertical!” asked one skeptic.

“Twenty meters is murder these days. Let's see
you 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, TI12FGS, WS5KYJ, WIWOZ, W2-
ODH, WA3DJT, WB2FCB, W2YHH, VE3-
FOB, W.18CZE, KISYB, K2RDJ, KIMVYV,
K8HGY, K3UTL, W8QJC, WA2LVE, YSI-
MAM, WASATS, K2PGS, W2QIJP, W4IW],
K2PSK, WABCGA, WB2KWY, W2IWJ, VE3-

KT. Moral: It's the antenna that counts!
FLASH! Switched to 15 c.w. and worked KZ5-

IKN, KZ50WN, HCILC, PYSASN, FG7XT,
XE2I, KP4AQL, SM5BGK, G2AOB, YV5-

CLK. OZ4H. and over a thousand other stations!
V40 vertical for 40, 20, 15, 10,

6 meters : $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 money order, We ship imme-
diately by REA Express, charges collect. Gotham ham
and CB antennas are available for pick-up in: Rock-
ford, Ill.; Orange, Calif.; Cleveland, Ohio; Dayvtona
Beach, Fla.; Calgary, Canada; Hannibal, Mo.; Indiana-
polis, Ind.; South Bend, Ind.; Oklahoma City, Okla.:
and in the Benelux Countries and Australia, Write for

name and address of franchised distributor. Other
cities open.

See page 110 for New Reader Service




ry World travel...first class!

Sit down to one of the new GT-550s...switch on that tremendous
power...and pick up one of your favorite DX contacts. You’ll swear
you're talking to the guy next door!

This is the rig. The one they all want. And now you understand why.
Makes you want to go home and throw rocks at your own outfit.

The price kinda surprises a guy, too. Doesn’t cost as much as you
figured to own the best. You can add those great matched accessories
one at a time until you have everything a ham could want.

Wonder what you can get on a trade-in? Ask your dealer.

See the Galaxy line at your Dealer’s. If he doesn’t
have it, write us for one near you who does.

Gataxy ELEcTRONICS

“Pacesetter in Amateur/Commercial Equipment Design"

10 South 34th Street * Dept. cQ-cc44 * Council Bluffs, lowa 51501
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- Solid-State Projects
for the shack.

Use RCA-40673 MOSFET
with the Transient Trappers

RCA-40673 MOSFET with built-in Transient Trappers
—20 dB (typ.) gain at 200 MHz in RF applications.

The Transient Trappers are in the RCA-40673, the
industry’s FIRST dual-gate MOSFET with INTE-
GRATED PROTECTION-CIRCUITRY.

Back-to-back diodes, diffused within the same silicon
pellet as the MOS Field-Effect Transistor, guard each
gate against

e static discharge during handling operations prior to
circuit installation without the need for external
shorting mechanisms.

® IN-CIrculit transients,

These back-to-back diodes — as shown in the schematic
— are electrically dormant during wide excursions of
large signal swings, but have very effective protective-
clamping action in the presence of excessive transient
voltages.

Ask yvour RCA Distributor for the full story, or write

@ /)’] RCA Electronic Components, Commercial Engineering,
Section XXX X, Harrison, N. J. 07029,
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