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New digital readou

New Heathkit SB-630 Digital
Frequency Display. .. another

“first’”’ from the hams at Heath.

¢ Resolution to within 100 Hz =+1 count

e Compatible with all Heathkit SB
Receivers and SB and HW Multiband
SSB Transceivers

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

e Full 80 through 10 meter coverage

You asked for it and Heath produced it. An exciting
piece of ham gear to bright-light frequencies...
readable from up to 30 ft. away The new SB-650
digital frequency display reads the three frequen-
cies of a heterodyne circuit; then computes and
displays the actual signal received or transmitted.
All within a tight 100 Hz accuracy. Six bright digital
readout tubes show you exactly where you are as
you tune across the 80 through 10 meter bands,
from 3 to 40 MHz. The SB-650 lets you read kHz to
five places...plus tenths of a kHz.

And talk about compatibility. The SB-650 is de-
signed to team up with all Heathkit SB-Series
Receivers and Heathkit SB- or HW-Series Multiband
Transceivers. When it’s in combo with a transceiver,
the “650" calculates and displays both transmitted
and received frequencies. To make installation eas-
ier, the SB-650 manual fully describes and illustrates
all inter-connections necessary for the specific
Heath gear you own.

The addition of a Digital Frequency Display will in no
way degrade your station’s performance — and when
teamed with budget equipment, such as the Heath-

Provides
precise
readout
of frequencies
on all Heathki
receivers

& transceivers

179%

kit HW-101, the SB-650 can give you pinpoint tunin
accuracy to rival transceivers costing hundreds ¢
dollars more!

The all solid-state circuitry uses 35 ICs and s
transistors. An IC voltage regulator protects the d¢
vices from failure due to overvoltage, a commc
problem with discrete regulators. A built-in memo
assures non-blinking operation, and there’s a spe
cial circuit to minimize last-digit jitter.

Your SB-650 assembles in just four to five hou
... because IC’s and display tubes plug into socket
on the double-sided glass epoxy board. And becau
there are no tuned circuits, only four easy interna
adjustments are needed to get your “650" peake
up and ready to go.

The SB-650 Digital Frequency Display. It's got t
be one of the most “up-and-coming” pieces of ha
gear ever offered. It's another trend-setting “first
you can count on...from the hams at Heath.

Kit SB-650, 9 Ibs., mailable ............ $179.95

SB-650 SPECIFICATIONS — Frequency Range: 3-40 MHz (8
10 meters). Frequency Display: 6 display tubes (kHz to
places, plus tenths of kHz.) Maximum Viewing Distance: 30 {
Maximum Input Signal: 5v rms. Accuracy: 100 Hz =1 cou
Compute Time: 160 msec. Sensitivity: Adjustable. Input |
pedance: 2000 ohms. Internally Generated Spurious Freque
cies: Approx. 0.25 uV equivalent signal level. Crystal (cloc
Frequency: 1 MHz. Crystal Aging Rate: Approx. 10 ppm/
Ambient Crystal Stability: Approx. 10 ppm from +10
+65° C. Ambient Operating Temperature: 0°- +40° C. An
bient Storage Temperature: —55° to + 80° C. Power Sourc
120/240 VAC, 50/60 Hz, 10 W. Dimensions: 312" H x10”
x 10” D.
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meets its matchints,

|

team the new Heathkit SB-650
Digital Frequency Display

with the SB-102 Transceiver
and SB-220 Linear

forthe ultimate in
computer-age communications.

Here's exceptional stability and dial linearity —
made possible by an all solid-state linear master
oscillator with 1 kHz calibration. The SB-102 sta-
bilizes itself in a fast 10-minutes, drifts less than
100 Hz per hour after initial warm-up. The receiver
section delivers an S-+N/N ratio of less than 0.35
uV for 10 dB — with front-panel selection of built-in
2.1 kHz SSB crystal filter or optional 400 Hz crystal
filter. And there’s a dial resettable to 200 Hz; 180
W PEP SSB input, 170 W CW input; switch selection
of upper or lower sideband and CW; built-in sidetone
for monitoring; built-in 100 kHz crystal calibrator;
triple action level control to reduce clipping and
distortion; built-in VOX, and complete metering.

The SB-102 is the value leader because you build it

| yourself to save on initial investment and service.
' Simple circuit board/wiring harness construction
| gets it all together. Order your round-trip ticket to

the world now — the famous Heathkit SB-102 SSB/

CW Transceiver. Combine it with the new SB-650
Digital Frequency Display, shown at left, for the
ultimate in positive station identification.

Kit SB-102, 24 Ibs. .................... 385.00*
Kit SB-600, 8 ohm matching speaker with

. mounting space for AC supply, 7 Ibs. ...... 19.95*
SBA-301-2, 400 Hz CW crystal filter, 1 Ib. .. .22.95*
Kit HP-23A, AC supply, 191bs. ............ 91.95*
Kit HP-13A, DC supply, 7 1bs. ............. 69.95*
SBA-100-1, mobile mount, 6 Ibs. .. ... PO ;- - i

The Heathkit SB-220 is the linear am-
plifier that the competition tries to
measure up to. Two conservatively
rated Eimac 3-500Z's in a grounded
grid circuit offer up to 2000 W PEP
SSB input, or a full 1 kW on both CW
and RTTY. The broad-band pretuned pi-
input delivers maximum efficiency with
low distortion over 80-10 meters. Only
100 watts of driving power is needed
to produce full-rated input.

SB-220 features include a built-in solid-
state 120/240 V power supply; circuit
breaker protection; zener diode regu-
lating operating bias to reduce idling
current for cooler running and ex-
tended tube life; a large quiet fan; ALC
to the driving unit to prevent over-
driving; front panel switch selected
monitoring of grid current; relative
power and high voltage. The SB-220
offers a clean, compact design with
the liberal use of internal shielding for
extra strength and component isola-
tion. Its green table-top cabinet com-
plements all your SB-series gear.

Kit SB-220,691bs. .......... 369.95*

w
HEATH COMPANY, Dept. 126 -
Benton Harbor, Michigan 49022

"] Please send FREE Heathkit Catalog.
[] Enclosed is $
Please send model(s)

, plus shipping.

Name
Address

City State

Prices & specifications subject to change without notice.
*Mail order prices; F.0.B. factory AM-265R

Zip

-‘------‘---1
_-'—_----F--J
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This new radio, with built-in AC-DC power supply, is compactly designed
with modular construction techniques for effective and reliable service in
fixed, portable and mobile use for amateur, Civil Defense, CAP, MARS,
RACES and other utility HF Communications Services.

The new transceiver has premium type glass epoxy printed circuit board
construction for greater reliability, routine maintenance and features the
latest state-of-the-art solid state devices throughout. The All-American
made radio, priced at only $595, is also equipped with a unique integrated
circuit speech compressor design for extended “talk power” plus many
other built-in features —all good reasons why you should be talking with
a Hallicrafters.

For additional data see your Hallicrafters distributor or write or phone:

The Hallicrafters Co., 600 Hicks Road, Rolling Meadows, lll., 60008 U.S.A.
Phone: 312/259-9600

You shoulid be
talking with a
Hallicrafters.
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Single transmission line “TRI-BAND® ARRAY”’

By the only test that means anything ...
on the air comparison . . . this array con-
tinues to outperform all competition. ..
and has for two decades. Here's why
. . . Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic con-
densers per antenna. Telrex uses 3 opti-
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true F/B
Tri-band performance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES...

e Power rating 4 KW PEP...
rain or shine

e Wind rating survival 110 MPH

e Patented broad-band coaxial Balun

e Heavy-duty steel gusset mounting
plate

e Aluminum boom 2 in., 2¥2 in. O.D.
x 18 ft.

e Large diameter, .058 wall taper-
swaged dural elements for minimum

MONARCH

MONARCH » $395.00 e

FOB Asbury Park, N.J.
OTHER

MULTI-BAND :

ARRAYS AVAILABLE

Elements shortened
to show details.

STEP UP TO TELREX

Professionally Engineered Antenna Systems

weight and exceptional strength
to weight ratio
e Stainless steel electrical hardware

With a Telrex Tri-band Array you get 49
Ibs. of educated aluminum engineered
and built to provide many, many years
of performance unmatched around the
world by any other make. Longest ele-
ment 36 ft. Turning radius 20 ft. Shipping
weight 65 Ibs. Shipping container 13 in.
Xx5in. x 13 ft.

Note: If not available from your dealer,
order direct. You’ll get fast, personal
service.

Telrex Labs are design engineers, inno-
vators and manufacturers of the world’s
finest % to 160 meter communication
systems and accessories priced from
$25 to $25,000.

For technical data and prices on com-
plete Telrex line, write for Catalog PL 70.

BALUN

TYPICAL TELREX MONOBAND ANTENNAS

Mod. 15M317-15 mtr. 3 el. rotary, 10 DB gain, 4 KWP pow. rat., 214" 0.D. x 17’ boom
Mod. 20M326-20 mtr. 3 el. rotary, 10 DB gain, 8 KWP pow. rat., 31" 0.D. x 26' boom
Mod. 2M603- 2 mtr. 6 el. array, 14 DB gain, 300 W pow. rat,, 1” x 9" boom ....
Mod. 2M814C- 2 mtr. 8 el. array, 16.5 DB gain, 300 W pow. rat., 1.375" x 14’ boom .
Mod BM516- 6 mtr. 5 el. array, 13 DB gain, 400 W pow. rat,, 1.5" x 16" boom .

Communications and TV Antennas

l @ X _\BORATORIES
Asbury Park, New Jersey 07712 201-775-7252

CQ e June, 1972

$175.00
355.00
39.95
59.00
63.95
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“"What's Pastls
Prologue...”

Guest Editonial

An address delivered by A. Prose Walker, W4BW, Chief, Amateur and

Citizens Division, Federal Communications Commission, on March 11,
1972 at the Old Timers Club Banquet of the Quarter Century Wireless
Association at Gaithersburg, Maryland.

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

The next possibility seemed to be the *‘trouble-
some present.” That is a subject that I probably
know something about, but I have been talking
about such matters recently, at Las Vegas, Dallas
and Miami, and most of you know what I think
about many subjects which concern amateurs
today. Furthermore, your speaker on this occa-
sion last year, Mr. Burch, talked about one of
the most troublesome aspects of current prob-
lems, the interpretation of Section 97.39 of the
rules, commonly known as the “Eye Bank
Docket.” But neither that subject nor a lot of
others are yet resolved. Probably it seems to you
that it will take some kind of miracle to conclude
most of the pending matters. Well, I think that
miracle has happened, for we now have a John
Johnston with us in our division, as Chief of the
Rules and Legal Branch, responsible for the
resolution of pending matters.

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

According to an old Chinese proverb, “It is
extremely difficult to prophesy, especially with
respect to the future.”

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

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

In respect to the “questionable future,” turn
your minds, if you will, to the potential of satel-
lite communication for amateur radio, as has
already been demonstrated commercially, 1
know that you thrilled a couple of weeks ago to
the sight and sound of our President and the
events surrounding his trip to China, Last sum-
mer in Geneva, the ITU established the amateur
satellite service . . . ASS . . . One of our well
known pundits wha is often in error but never
in doubt, says that jf we sit on it we are sure to
lose it . . . which is generally the history of spec-
trum allocations . . . as it should be.

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

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

All of the five Oscars launched to date have
been short-lived, low altitude, non-synchronous
orbiting satellites. Those that did contain re-
peater/transponders or whatever you wish to
call them, were available to only a small number
of amateurs throughout the world . . . amateurs
who had unusual competence to track the satel-
lites and top-notch equipment for receiving and
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transmitting. The people who were instrumental
in building and launching them deserve a tre-
mendous amount of credit for their pioneering
achievements. Without their work, it is most un-
likely that the ITU would have established the
Amateur Satellite Service . . . it wasn't easy even
with their achievements . , . and we didnt get
everything we wanted, but at least we got our
foot one inch further in the door. Let’s speculate
briefly about the major technical characteristics
of one version of this “professional” amateur
satellite (with apologies to Bill Eitel if this isn't
quite what he had in mind).

One of the major objectives is that it be avail-
able over a long period of time: not just a month
or 6 weeks, but a period of several years.

Predicted life of satellites today is in the order
of five years, whether we could obtain that is
debatable, perhaps, but it should be operable
for at least a couple of years. This requirement
is synonymous with a solar cell power supply,
backed up by batteries.

Secondly, for the satellite to be generally avail-
able, its orbit must be such that complicated
orbit prediction is not required nor complex
tracking equipment necessary. Third, and this is
almost a part of point two, availability to all
amateurs of the world at one time or another,
points to a near-geostationary satellite; one
which slowly drifts around the world remaining
available for periods of weeks or even months to
amateurs in any particular hemisphere. This is
the kind of satellite I would like to discuss . . .
not a toy, but a “professional” amateur com-
munication satellite, the limitations of which
are only those imposed by cost considerations
and the decision to put it into orbit.

Perhaps you are skeptical at this point. Instead
of thinking about it in terms of resources, turn
your thoughts around 180°, For centuries it has
been true that the availability of the resource
produced the decision to accomplish the objec-
tive. Within the past decade that has changed,
and now it is the decision to accomplish the task
which brings about the resource necessary for
the job. Throughout the relatively short period
of our engagements in space exploration, the
decision was first made to do the job . . . then we

Mr. Walker has advised that the arithmetic
in his example is in error in that the path
losses should have been about 176 db at 435
mHz and 166 db at 146 mHz. Thus the system
in the example would have less capacity and/
or signal-to-noise ratio than indicated. How-
ever, various configurations of ground and
satellite equipment characteristics can be
assumed, each giving different capabilities for
an overall system. Needless to say, the ex-
ample used was not intended to be used in a

hardware proposal for a system.
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set about providing the resource which resulted
in the technology and hardware to probe the
outer limits of the earth’s atmosphere and be-
yond. This list of man's accomplishments in
space 1s long; Explorer, Vanguard, Topside
Sounders, Earth Resources Satellites, Orbiting
Astronomical Observatory, Solar Observatory,
Geodetic Observatory, Weather Satellites, not
overlooking the series of manned flights starting
with Mercury, Gemini, Apollo, and now Skylab
and Shuttle.

Without denying the “fall-out™ benefits from
this gigantic effort, none of these endeavors have
really been for the direct benefit of the common
man. This may well be the shining opportunity
to bring the benefits of satellite technology down
to at least a segment of the population of the
world through a “professional™ amateur satellite.
If the decision to put this kind of satellite in orbit
were made by the Director of the OTP or the
President of the United States, how many of you
doubt that it would go up? Why not have it ready
for the bicentennial celebration of our country
in 19767 I hope and believe that this will come
about, somehow, somewhere, in some way. |
know that Bill Eitel is thinking seriously about
the prospects. The technology is here . . . are the
amateurs ready’

What kind of satellite is this? It must be rea-
sonably small and lightweight, but this depends
on economics. It must have enough r.f. power
output and bandwidth to permit its simultaneous
use by a number of amateurs. Without going
“overboard” and just for discussion, let’'s assume
that it has 20 watts output, The operating fre-
quencies probably should be as high as possible
without ruling out general participation by ama-
teurs. Let’'s choose a satellite with an up-link
frequency in the 435-438 mHz band and the
down-link in the 144-146 mHz band. The choice
of these frequencies is probably rather good be-
cause on 435-438 mHz, remember, the ITU has
told us that we must have the capability of elim-
inating potential interference to other shared
services in that band. Obviously, it is easier to
prevent interference from the ground than on a
satellite. On the ground we can realize sub-
stantial antenna gain at that frequency. This
could be done on the satellite, but there are other
aspects to consider. As an aside, one of the cur-
rently planned satellite experiments in conjunc-
tion with ATS-G will be using a 30 foot dish in
space, having a gain of 18 dbi (Syncart).

To the uninitiated, some of the terms used In
space work are confusing. We don'’t speak of field
strength in microvolts per meter, but of power
flux density, dbw/m=. The origin for this and
other terms came from the field of micro-wave
communication where they speak of signal levels
in terms of quantities of energy (flux) per unit
area. The term dbw/m= simply means a number

[continued on page 88]




w|=V:\4=0 Versatility plus!...in a

Over-the-shoulder, mobile, or at home

Completely transistorized, compact, portable.
Capacity for 6 channels. Built-in telescoping
antenna, and connector for external antenna,
Use barefoot or with accessory amplifier. Ex-
ternal 12 VDC or internal ni-cad batteries,
built-in 120 VAC battery charger.

Complete with: Dynamic Mike, GENERAL: ® Freq. coverage: 144-148 MHz ® 6 channels, 3
0-T-S Carrying Case, 120 VAC supplied ® Push-to-talk Xmit ® DC Drain: Rcv, 45 mA:
and 12 VDC Cords, Speaker/ Xmit, 450 mA @ Size: 5-3/8" x 2-5/16" x 7-1/8", 3-3/4 |bs.

Headphone Plug and 10 Ni-Cad

Batteries. RECEIVER: ® Transistorized crystal-controlled superhet ® 1st
IF: 10.7 MHz, 2nd IF: 455 kHz ® Ant. Input Imped: 50 ohms

$1 9 . ® Sensitivity:

AA-22 Amplifier $149.95
BBLT-144D Hustler Ant. $27.95

. TRANSMITTER ® RF Dutput over 1 W @ Freq. Dev, adj. to
MMK-22 Mobile Mount  $6.95 o 15 kHz max,, factory set to 5 kHz. .

R. L. DRAKE COMPANY @m

1 uV or less/20 dB S+N/N ® Audio Output:

540 Richard St., Miamisburg, Ohio 45342
Phone: (513) 866-2421 » Telex: 288-017

Announcements

Free Code & Theory Courses

Land Of Electronics is offering free code and
theory courses leading to an amateur license.
They will be given every Wednesday evening at
8:00 at 400 South Main Street, Lombard, Illinois
60148. Anyone interested can call Phil, K9DTB,
at 312-495-1234 for further information.

Chadron, Nebraska

The Pine Ridge Amateur Radio Club of Chad-
ron, Nebraska will hold their annual Hamfest/
Picnic at Chadron State Park, located 9 miles
south of Chadron on Hwy. 385 Sunday, June 4,
1972. All amateurs and families welcome. Bring
a covered dish and your own utensils. Soft drinks
and coffee furnished. No admittance charge.

Rome, New York

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

adult reservations $5.50. Children under 12
$2.00, under 6 free. At the gate . .. $.50 a ticket

extra. Send your reservatiors to: Rome Radio
Club, Inc., P.O. Box #721, Rome, N.Y. 13440.

Oglesby, lllinois

The Starved Rock Radio Club Hamfest will
be held June 4th at the La Salle County 4-H
Home and Picnic Area Southwest of Ottawa,
[llinois, just off Illinois Route 71. Follow big
Yellow Hamfest signs from the South end of the
[llinois river bridge at Ottawa. Free coffee and
doughnuts at 10 A.M., food available on the
grounds and ample parking space. Free swap
row. Advance registrations, urtil the deadline,
May 24—%$1.50. At the gate $2.00. For more
information, contact SRRC, WOMKS, RFD =1,
Box 171, Oglesby, Illinois, 61348.

Huntington, West Virginia

The Tri-State Amateur Radio Association will
have its 10th annual Hamfest at Camden Park,
Huntington, West Virginia, June 4, 1972 from
11 A.M. to 4 P.M. Activities: C.W. Contest, QSL
Bulletin Board, Flea Market, Prizes for the Old-
est Ham, The Youngest Ham and the Ham from
Fartherest-away, Drawirgs for the Major prizes
at 4 p.Mm,, featuring: Drake TR 4 and Drake
TR22. You do not have to be present to win
major prize. Tickets are $1.25 ea. or 5 for $5.00,
available, by mail from Tri-State Amateur Radio
Association, P.O. Box 1295, Huntington, West
Virginia 25715,
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NO. 25000 SERIES
HIGH Q MINIATURE
VARIABLE AIR CAPACITORS

High Q at high frequencies. Rotors and
Stators precision machined from ex-
truded solid brass. Terminal integral
part of Stator block. Shaft an integral
part of Rotor. Screw-driver slot adjust-
ment or /3" extended shaft for knob.
Only &6 parts to a complete Capacitor.
Stock sizes 15, 25 & 35 mmfd. single or

dual units.

Arlington, Virginia

~On-the-air amateur radio facilities will be pro-
vided by the Chief of Naval Operations (CNO)
amateur radio station, K4NAA, during the
Armed Forces Communication and Electronics
Association (AFCEA) convention in June, K4-
NAA is the official AFCEA convention amateur
radio station and convention delegates with ama-
teur radio licenses are invited to operate the
Navy’'s amateur facilities to contact friends dur-
ing the convention on June 6, 7, and 8, 1972.
The K4NAA portable station will be operational
from 0900 to 2200 E.p.s.T. with two available
positions for c.w. and s.s.b. on the 10, 15, 20, 40
and 80 meter bands. Licensed amateurs through-
out the world are invited to make contact during
the AFCEA convention and a specially designed
QSL card, signed by the Chief of Naval Opera-
tions, Admiral E. R. Zumwalt Jr., has been pre-
pared and will be sent to acknowledge all
contacts. The U.S. Navy and AFCEA invite all
amateur radio enthusiasts to visit K4NAA on
June 6, 7, and 8, 1972.

Atlanta, Georgia

The Atlanta Amateur Radio Club will hold 1ts
Annual Hamfest on the Mall at the Lenox Square
Shopping Center, on June 10th and 11th. A
banquet will be held Saturday night, June 10th,
with entertainment. Main prizes include your
choice of a Drake TR-4 transceiver with a.c.
supply or a RCA Home Stereo Center. A Re-
gency HR-2A will also be given along with a
host of other fine prizes. Experts on Teletype,
FM, DX and many other subjects will be present.
If you are a swap-shop enthusiast, you won't
want to miss this fantastic event. For further in-
formation, contact W4JM, James Gundrey, 2498
Echo Drive. N. E.. Atlanta, Georgia 30345.

Hollywood, Florida

The Hollywood Amateur Radio Club has ap-
plied for the call KE4FLA for Florida Amateur
Radio Week and Field Day, June 18-25. Ap-
proximate frequencies used will be 70kHz in the
bands on c.w.: on phone: 3930, 7230, 14330,
21430, 28530. QSL’s should be sent to W40OZF,
2311 W. Nassau Dr., Miramar, Florida 33023.

Akron, Ohio

The Goodyear Amateur Radio Club will hold
its Sth Annual Hamfest Picnic on June 18th at
Goodyear Wingfoot Lake Park east of Akron,
1 mile west of Suffield, Ohio on County Rd. 87
near Ohio Rte. 43. Join us for an enjoyable day
of entertainment, swap-and-shop, prize awards,
and good fellowship. Refreshments, displays,
huge flea market. Hours: 10:00 a.m. to 6:00
p.m. Family admission $2 prepaid, $2.50 at gate.
For details write to Eugene J. Cooke K80RL,
3079 Rosebay Blvd., Norton, OH. 44203,

Englewood, New Jersey

The Englewood Amateur Radio Association
announces that the week of June 18 through the
24th has been proclaimed Amateur Radio Week
in Englewood. WA2RIN, WA2NVG and WA2-
CCF attended while his Honor Walter S. Taylor,
Mayor of Englewood signed the proclamation.




11 years ago the
mobile antenna

concept shook the ham fraternity

with “fixed station reports

from the mobile” -
—it has since been the most

imitated but never equalled!

Hustler and only Hustler gives you 11 years of proven performance, mechani-
cally and electrically superior to all others. You get exceptional reports on
every band, lowest SWR and broadest bandwidth. Matching devices are not
required. Use any convenient length of 52 OHM feed line. Choose from
either standard or super resonators and buy the mast and resonators for the
bands you operate.

f

Convenience of fold-over mast for rapid band change or easy garaging,
optimized performance on each band and a time proven concept in mobile
communications, a concept verified by the overwhelming majority of ama-
teurs, are yours only with Hustler!

Model MO-1—-54" Mast for Deck or fender mount — Folds at 15" above base . . § Price: $12.50
Model MO-2—54" Mast for Bumper mount — Folds at 27" above base. . . . . |. Price: $12.50

STANDARD HUSTLER RESONATORS—480 Watts Power-Normal SSB Duty Cycle |  The onginal

hinge and

Model RM-10 . . . . . . . . .10 meter resonator . . . . . . $ 8.50 sleeve clutch

Model RM-15 . . . . . . . . . . 15 meter resonator e 9 50 tadier g
ModelRM-20 . . = . . . . . . . .20 meter resonator . . . . . . . . 10.50
Mode! RM-40 . . . . . . . .40 meterresonator . . . . . . . . 1250
! “ ModelRM-75 . . . . . . . . . .. 75 meter resonator . . . . . . . . 1450
ModelRM-80 . . . . . . . . . . .80meterresonator . . . . . . . . 1450

SUPER HUSTLER RESONATORS—Legal Power Limit—Normal SSB Duty Cycle =

Model RM-10S . . . . . . . . . . 10 meter resonator . . . . . . . . §11.95 E::;L“,?tf.ﬁ,ﬂa;’; ‘

Model RM-15S . . . . . . . . . .15 meter resonator . . . . . . . . 13.95
Model RM-20S . . . . . . . . . . 20 meter resonator . . s 5w 1995
ModelRM-40S . = . = . . . . . 40 meter resonator . . . . . . . . 19.95
w Model RM-75S . . = . .75 meter resonator . . . . . . 24.95
Model RM-80S . . . . . . . 80 meter resonator . e 24.95

A vailable from all distributors
who recognize | the best!

. !-l"'._- " _h:#
156800 GGMMEHQE PA D |

”E wWw- TRONICS CORP BROOK PARK, OHIO 44’1“ T

Export Dept, Reburn Agencies, Inc., 349 W. 14th St., New York, N.Y. 10014, Cable Address: Roburnage - I-Y C‘E




9 & 3 ELEMENT
YAGI ANTENNAS

5 ELEMENT YAGI 9 ELEMENT
GAIN: 12 db. GAIN: 16 db.
Model: MY-144-5 Model: MY-144-9

YAGI

Matching system incorporates a 200 Ohm
folded dipole with a 4 to 1 coaxial balun.
Element length is adjustable for critical

tuning.

VERTIGAL GROUND PLANE...

with special custom features for

150 to 170 MH z.
Gain: 3.4 db. compared to 1/4

wave ground plane. Power Rated:

1 KW AM; 2 KW P.E.P. SSB.
Frequency Range: 144 - 148 MHz.
with special custom features for

150- 170 MHz.. VSWR: 1.5/1 or

better at resonance.

DIPLOMAT - 2
Model: DI|-2

DIPLOMAT SPECIAL
Model: DI-2A

!+"

-

)
]!

I

For detailed specifications, see
your authorized Mosley Dealer
or write Dept. 212 . .. |

Mo s /ey Eltirnd 9

4610 N. Lindbergh Blvd., Bridgetor, Mo. 63044
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WILFRED M. SCHERER,* W2AEF

V.F.O. Problems

We have been recelving an increasing num-
ber of queries related to v.f.o. problems.
Quite a few of these situations have been
taken up in past Q & A Columns. The solu-
tions to many of these difficulties usually falls
| within the same realm in each case, so after
the following replies we shall call a temporary
moratorium on v.f.o. difficulties and suggest
that readers with such problems refer to the
applicable information found below and In
former Q & A Columns.

Frequency Instability With Gonset 76
QueEesTION: | have a Gonset 76 where in the
a.m. position it loses about 5 kHz when
warming up, but after that it remains pretty
well fixed until you push against the chassis.
Then, when the key is plugged in and switch
to b.f.o., all stability is gone. A person’s
walking across the room can change the fre-
quency as much as 10 kHz. When you throw
the B-plus or v.f.o. switch again, the set
changes 10 kHz. Where shall 1 look for the
| trouble?

ANSWER: The frequency instability you ex-
perience with the Gonset 76 Transceiver ap-
pears to be a mechanical one with the v.f.0,,
or possibly the b.f.o. The approach then is to
make sure all leads are well soldered (these
might be touched up with a hot soldering
. iron), that all nuts and screws are tight, that
shielding, cabinet and panel are stable, that
sockets are okay, that tubes are tight, etc.
There may be a bad v.f.o. or buffer tube.
Make sure the tuning-capacitor wipers are
clean (use a contact cleaner if needed) and
that the drive mechanism for the tuning and
| dialing is firm and operating properly. Make
' sure the key and any switch contacts are clean
'*and that wafer switches are properly aligned
and seat firmly at the detents. Contact cleaner

*Technical Director, CQ.




...With Robot, the whole is
substantially greater than
the sum of its parts.

As you know, it is entirely possible to build such high quality, the Robot Monitor and
a slow scan monitor by using surplus parts. camera, give remarkably high performance.
But Robot equipment uses NO surplus And that, after all, is the name of the game.
parts. Instead, when we designed our Slow As we said. .. with Robot, the whole is sub-
Scan camera and monitor, we engineered it stantially greater than the sum of its parts.
aun? s Periormanes, 214,10 % ROBOT MODEL 70 MONITOR. .. 3495
' : i e e ROBOT MODEL 80 CAMERA . . . .. $465
ponents of the highest quality, and in some 25mm 1.9 LENS $ 30
cases had to develop some components from = e e s
scratch to meet our specifications.
The results have been most satisfactory.
Of the hundreds of Robot monitors and n“ B nT
cameras now In use, not one has developed
any major problem, and less than 2% have ROBOT RESEARCH INC.
experienced any difficulty at all. 7591 CONVOY COURT, SAN DIEGO, CA 92111
But more important, by having parts of (F10) ZT90%30

see the complete line of Robot SSTV equipment at your nearest dealer.

Birmingham, Ala. 35233, James W. Clary Company, 1713 Second Avenue South, (205) 322-2486 e Anaheim, Calif. 92804, Henry
Radio Company, 931 North Euclid, (714) 772-9200 o Los Angeles, Calif. 90064, Henry Radio Company, 11240 West Olympic Boule-
vard, (213) 272-0861 * Oakland, Calif. 94607, Amrad Supply, 1025 Harrison Street, (415) 451-7/55 o Denver, Colo. 80202, CW
Electronic Systems, 1401 Blake Street, (303) 244-5523 e Miami, Fla. 33137, Amateur Radio Center, Inc., 2805 NE Second
Avenue, (305) 374-4101 e Honolulu, Hawaii 96803, Honolulu Electronics, 819 Keeaumoku Street, (808) 945-5564 e Baltimore,
Md. 21211, Amateur Radio Center, 1117-19 W. 36th Street, (301) 889-5214 e Wheaton, Md. 20902, Electronics International
Service Corp., 11305 Elkin Street, (301) 946-1088 ® Reading, Mass. 01867, Graham Radio Company, 505 Main Street, (617) 944-4000
¢ Muskegon, Mich. 49441, Electronic Distributors, Inc., 1960 Peck Street, (616) 726-3196 ® Butler, Mo., Henry Radio (816) 679-3127
e St. Louis, Mo. 63132, Ham Radio Center, 8342 Olive Boulevard, (314) 993-6060 ® Las Cruces, New Mexico, 88001, Mannies Elec-
tronic and Photo Supplies, 802 So, Solano, (505) 524-3646 ® New York, N. Y. 10012, Barry Electronics, 512 Broadway, (212)
925-7000 e Ashville, North Carolina 28801, Freck Radio Supply, 38 Biltmore Avenue, (704) 254-9551 e Cincinnati, Ohio 45231,
Queen City Electronics, 1583 McMakin Ave., (513) 931-1577 o Cleveland, Ohio 44112, Amateur Electronic Supply, 17929 Euclid
Ave,, {2IE¥ 486-7330 * Dayton, Ohio 45404, SREPCO, 314 Leo St.,, (513) 224-0871 e Portland, Oregon, 97205, Portland Radio
Supply, 1234 S, W, Stark St., (503) 228-8647 e Pittsburgh, Pa, 15222, Cameradio Co., 2801 Liberty Ave., (412) 391-7400 e
Trevose, Pa. 19047, Hamtronics, 4033 Brownsville Rd., (215) 357-1400 o Fort Worth, Texas 76110, Ed Juge Electronics, 3850
So. Freeway, (817) 926-5221 * Houston, Texas 77002, Madison Electronics Supply, 1508 McKinney Ave., (713) 224-2668 ® Spokane,
Wash. 99206, HCJ Electronics, E. 8214 Sprague, (509) 924-2343 ¢ Milwaukee, Wisc. 53216, Amateur Electronic Supply, 4828 W.
Fond du Lac Avenue, (414) 442-4200 o CANADA: Fredericton, N.B., Audio Lectronics Ltd., 79 Prospect Street, (506) 454-3380
¢ Toronto, Ontario, VE Amateur Radio, 3768 Bathurst Street, (Downsview), (416) 636-3636 * Montreal, Quebec, Payette Radio
Company, 730 St. Jacques, (514) 866-6681 e EXPORT AGENT: Chicago, Illinois 60645, E. D. Magnus & Associates Inc,, 5715 N.
Lincoln Ave., Cable ULLMAG, Telex 253503.
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may also be needed at these switches. If the
v.f.o. employs a slug-tuned inductor, make
sure the slug is tight and not wobbly. A de-

fective padding capacitor also could be the
culprit.

V.F.O, Stability for RTTY With DX-100

QUESTION: Do you have any suggestions for
making the v.f.o. of a DX-100 transmitter
more stable to permit RTTY operation?
ANSWER: Any attempt to improve the stabil-
ity of the v.f.o. in the DX-100 probably
would be a matter of experimentation with
temperature-compensating capacitors. This
requires a determination of the direction in
which the frequency drifts and providing the
additional compensation or de-compensation
accordingly. If the frequency goes down-
ward, negative capacitance compensation is
required (lowering capacitance causes the
frequency to rise). Conversely, if the fre-
quency creeps upward, positive, zero com-
pensation or less negative compensation than
already employed may be needed.

If the present drift appears to be quite
excessive, look for defective components
such as mica capacitors, temperature-com-
pensating capacitors, bandswitch contacts,
loose v.f.0. coil slug, tube, etc. A defective

.

12BY7 buffer also could be cause.

The only other suggestion is to keep the
v.f.0o. and buffer heaters turned on at all
times, even when not operating the rig. This

may require a separate heater transformer
for these stages.

Drift With Apache TX-1

QUESTION: Any suggestions on how to re-
duce excessive frequency drift of the v.f.0. in
the Apache TX-1?

ANSWER: Better stabilization of the v.f.0. in
the Apache TX-1 may require different
temperature compensation of capacitors at
C1o, C14, C17, or Cyp. If the difficulty occurs
not only one band, the change would involve
only the capacitor related to that band. Other
capacitors that may require attention, due
to a defect thereof, are C11, Cia, Cis, Cig,
Cig, C21, C24, C29, Cs0, C31. Make sure
Mis (NE-2) is okay. Also check the VR tube,
as well as the v.f.o. and buffer tubes. Check
Rs. For other suggestions, refer to the pre-
vious answers on the subject.

FTdx 560 On C.W.

QuesTioN: Will the FTdx 560 work on c.w.
without the c.w, filter?

[Continued on page 92|

Regency 2 Meter FM—American made at import prices

Get the American Made~ Feqé;ci HR-2A
2 Meter Mobile FM Transceiver.

15 watts minimum output. Only $229.00 %

Specifications

Power Qutput: 15 watts at
13.6 V DC
Frequency Range:
144-148 MHz
Channels: 6 transmit;
12 receive capability
Sensitivity: 0.35 uv (nom.)
20 DB quieting
Spurious Rejection: 60 DB
Size: 22" x 52" x 72"

........

Model HR-2MS 8 channel Transcan™
with signal search reception

and 15 watts minimum output.
$319.00 Amateur Net.

;Eliﬂ:\(‘.'g_ Electronics, Inc.

Amaleur

Model HR-2A

Mobile Unit. Includes microphone, mounting
bracket, tx and rx crystals for 146.94 MHz

for all your 2 Meter FM needs

NEW! Model HR-212

12 channel 2 Meter FM
Transceiver. 20 watts output
power, $259.00 Amateur Net.

Model AR-2 Amplifier boosts
2 Meter FM output power

300%.
$119.00 Amateur Net.

7900 Pendleton Pike * Indianapolis, Indiana 46226 )
Regency 2 Meter FM—American msade at import prices
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YOU DESERVE THE ULTIMATE . . . REMOTE CONTROL

ONLY SWAN ELECTRONICS GIVES YOU THIS CONVENIENCE IN A

MUI.TI BAND MiOBILE ANTENNA

Swan’s remotely controlled Mobile 55B is the
ONLY deluxe High Q automatic band-switching
antenna available!

Convenient finger-tip control allows you to a
change meter bands while driving. Swan'’s pat- |
ented automatic motor drive control unit covers
10, 15, 20, 40 and 75 meters; and, an indicator
light tells you when you're ready to transmit.

Power rated at 1000 watts P.E.P., the Mobile
S55B is top quality throughout . . . gold plated
contacts...exclusive LEXAN unbreakable cen-
ter post. .. 6 foot adjustable whip . . . high radi-
ation efficiency . .. will not heat up . . . Kwik-On
connector . . . and all the experience and skill
that Swan has become famous for in the an-
tenna field.

SWAN MOBILE 55B ANTENNA, 59900

with cable and control included . .

If you prefer an economical version of the Mo-
bile 55B, you can choose the manually adjust-
able Mobile 45 antenna which offers rapid
band-switching without the need to remove
and change coils

Forsingle band operation, try Swan's 2000 watts
P.E.P. Mobile 35 antenna line. Select the com-

bination that suits you best. To get the com-
Model ; Model

plete details on all Swan antennas and acces-
55 B sories, like extra Kwik-On antenna connectors 45
P Po61657 and deluxe bumper mounts, see the 1972 Spring 3061657
5 Catalog.
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A Modern 2-Tube DX

BY WILLIAM I. ORR,* W6SAI

Zer s face it. Today’s 1931 amateur operation is tough business, espe-
cially for the DX Hound. With over 20,000 licensed amateurs in the U.S. and literally
hundreds of operators on 20 meters around the world, DX-chasing can be a frustrating
and difficult experience, especially for the operator having a poor receiver. Last night,
for example, YI6KR in Mosul, Iraq was coming through QSA 5 and R 6. He called CQ
on 14,405 ke and was literally swamped by at least six or eight stations, jammed into the
high end of the band between 14,390 kc and 14,400 ke, all calling him madly! What
razor-sharp receiver would suffice in such a jam-up? With this type of bedlam in 1931,
imagine what the QRM will be in 40 years (1972) when a rare DX station may have as
man as ten or twenty callers at one time! To complicate matters, more and more ama-
teurs are running higher and higher power. Many DX chasers are running upwards of 50
to 100 watts and it is rumored that certain prominent California amateurs are running
as much as 500 watts. Fantastic! Obviously, such a situation calls for a receiver of the

highest caliber.

T HOSE following the trend of amateur radio
cannot help but be conscious of two impor-
tant developments in receiver construction.
These are, of course, the a.c. operated re-
ceiver and the newly developed screen grid
detector tube. The practicability of the a.c.
receiver has been pointed out by many, and
the testimony of experts has convinced even
the most skeptical operator that the screen
grid tube is vastly more sensitive than the
triode.

Aside from the greater sensitivity of the
newly developed type 24 tube as a detector
and the consequent advantages of using it in
any type of receiver, there is a great deal of
satisfaction in being able to plug into a light
socket and run the set—and know there is no
battery to be charged after several hours of
continuous operation!

The 1931 Regenerative DX Receiver

This compact, sensitive receiver 1s the old
“standby” regenerative detector and one-step
audio amplifier. Most active amateurs need
no introduction to this circuit, having used it

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

A departure is taken in this design in that
the receiver i1s built upon an aluminum chas-
sis, rather than a breadboard. The panel, too,
1s sheathed with aluminum on the rear, to
reduce unwanted hand capacity to an abso-
lute minimum. On the panel are mounted the
variable-ratio tuning dial at center, the band-
set condenser at the left and the regeneration
potentiometer at the right. The remaining
components are mounted on the chassis.

Three sockets are required, one for the
plug-in coils and two for the tubes; the variety
used 1n this set are sub-panel sockets of the
type widely used by broadcast receiver manu-
facturers. Some of the mail order houses
carry them if they are difficult to obtain
locally. Note that the a.c. tubes require the
new S-prong sockets, whereas the coil takes
the standard 4-prong socket.

Chassis Layout
The chassis is bent up out of one piece of
aluminum. The deck is 12 inches long and 5




T ———

inches deep, with a 1/2-inch lip along the
rear edge to give greater rigidity, Two end
pieces support the chassis so that one inch
clearance exists under it. Two additional
aluminum brackets bolt the chassis securely
to the panel. Behind the panel, an aluminum
shield plate measuring 12 inches by 42
inches high completes the assembly, which is
held together by brass screws of 6-32 thread.
All ground connections go directly to the
chassis, and electrical continuity exists be-
tween all aluminum parts, including the panel
shield. As a result, no common ground buss
wire is required, as with the more popular
breadboard construction.

The only unusual component is the Na-
tional S-101 audio coupling unit, which is
shown In its component parts in the sche-
matic. If it cannot be obtained, a suitable
choke is listed in the parts list, and a replace-
ment unit may be built at home. [EDITOR’S
NoTE: W6SALI is overcome by nostalgia. The
National coupling unit is as rare as hen’s
teeth. They were hard to find even in the
“good old days.”')

Insulated, pusk-back wire is used for all
connections, except the ones to the tuning
condensers, and these are made with tinned
# 14 wire for rigidity. Antenna terminals are
mounted at one end of the set, on a triangular
brace, and the earphone jacks are at the op-
posite end of the set.

Point-to-point wiring is used, the only pre-
caution being to place the filament center-tap
resistor at the detector socket to minimize
tunable hum. All power connections are
made to a binding post strip mounted on the
rear edge of the chassis, which may be seen
in the rear and bottom photographs,

The grid-leak and condenser are supported
from the front panel of the receiver on a small
ceramic standoff insulator to permit the
shortest possible grid connection to the 24
tube, whose grid terminal is at the top, rather
than on the base, as 1s the case with most
tubes. The erstwhile grid connection on the
base i1s wired to the screen element of the
tube.

The cathode type tubes take nearly a min-
ute to warm up, and operate from a 2.5 volt
a.c. supply. The tubes draw several amperes
of filament current so the bui'der must take
care to see that a full 2.5 volts is delivered at
the tube sockets by the power supply.

Bandspread Tuning
A simple bandspread tuning scheme 1s

The two tube DX receiver. Simplicity of design and
ease of tuning are combined in this sensitive 1931-
style regenerative receiver that you can build
yourself. Centered on the panel is the variable
ratio “Velvet Vernier” tuning dial which gives
over 50 degrees of bandspread on the ham bands.
To the left is the bandset condenser and to the
right is the regeneration control potentiometer.
Antenna and ground terminals are at the left of
the receiver, on the aluminum side bracket. The
panel is made of a piece of Masonite, spray-
painted black with a coat of clear epoxy over it.
The panel is backed by an aluminum sheet to
reduce hand capacity when tuning for the weak
DX signals,

used, with the paralle]l BANDSETTING variable
condenser placed conveniently at the side of
the main tuning dial. Once the amateur band
1s properly located by the bandsetting con-
denser, all tuning is done with the BAND-
SPREAD condenser attached to the "Velvet
Vernier” tuning dial. A separate plug-in coil
1s used for each amateur band. Each coil has
two windings. The larger winding is the in-
ductor for the tuned grid circuit and the
smaller winding is the feedback, or “‘tickler”
winding. Care should be taken that both
windings are wound in the same direction on
the form! Coil data is provided in the chart
for the 160, 80, 40 and 20 meter bands. The
receiver even works well on ultra-high fre-
quencies, such as the unexplored 10 meter
amateur band.

The receiver design, by the way, is taken
from one built by George Grammer, and
described by him in the December, 1930 issue
of QST magazine, and the writer takes no
credit for this simple and effective circuit.
Those readers interested in obtaining more
background material on this fine set are re-
ferred to that article.

A final note before adjustment and tuning
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Fig. 1—=Schematic of DX receiver.

C,—100 mmf bandset condenser. Hammarlund
“Star” midget SM-100, or equivalent.

C,—20 mmf bandspread condenser. Hammar-
lund “Star’” midget SM-20, or equivalent.

C;—About 5 mmf. Twist lead from antenna
terminal around grid lead about three or
four times. Adjust for best signal strength.

C.—250 mmf micra. Aerovox type 1460.

Cs—0.25 mf non-inductive paper condenser.
Girard-Hopkins type PY.

Cs—.0001 mmf. Aerovox type 1468.

R,—5 megohm grid leak. Aerovox “Metalohm.”

R,—100,000 ohm potentiometer. Centralab or
Electrad.

R;—20 ohm center-tap filament resistor. Pilot.

R,—2000 ohms, 1 watt, IRC,

Ty—National S-101 Audio coupler. If unavail-
able, use Allied Knight [Knight] 350 henry,
5 ma choke [stock number 54A2350].

Sy, S;—Twin Terminal strip. EBY 22.S.

RFC—2%2 mh National R-100,

Coils—See coil table. Or use Bud “Lo-Coil”’ kit
#222 (4 prong, 2 winding).

NOTE: Component specifications taken from

"Radio’s Master Encyclopedia’, first edition,

1935.

1s discussed: this receiver uses blue glass
Arcturus tubes, as they have proven beyond
a doubt to be super-sensitive for shortwave
reception, and much superior to the colorless
glass tubes, commonly used by many unthink-
Ing amateurs.

Receiver Tuning and Alignment

The only complicated part of receiver con-
struction is winding the plug-in coils. Several
manufacturers make plug-in coil sets, and
they may be used with this receiver, provided
the tickler winding turns are adjusted by ex-
periment to make regeneration occur about
at mid-point on the screen grid control. Most
manufactured coils have too many tickler
turns for the super-sensitive 24 tube, and
turns must be removed for proper operation
of the coil set.
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The reader should be warned to follow the
pin sequence on the coils to insure that the
windings go to the correct points in the circuit
and, finally, he should be alerted to the fact
that the coil pins should be thoroughly
cleaned of flux and solder to make sure con-
tact with the socket receptacle is firm and
sure.

Since all readers are familiar with coil
winding procedures, these details will be
skipped and we will consider receiver tuning
and alignment.

Tuning and Alignment

The receiver will work well with a plate
potential of from 90 to 250 volts, with the
higher voltages providing slightly louder sig-
nals. After plate voltage is applied and the
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Rear view of receiver. Major
components are mounted to
the aluminum chassis, which
is used in place of the popu-
lar breadboard. At the right
is the plug-in coil, with the 24
tube to its left. The grid leak
and grid condenser are
mounted to the aluminum
panel by means of a small
standoff insulator, Next to the
detector is the audio coupling
unit, and at the left hand end
of the chassis is the 27 audio
amplifier stage. Earphone
terminals are mounted in the
far aluminum side bracket.
Power leads terminate at the
five binding posts mounted on
a bakelite strip at the rear of
the chassis.

tubes warm, touch the grid cap of the 24 with
your finger, a click or buzz should be heard,
depending upon the setting of the regenera-
tion control. With a 15 foot antenna con-
nected, and the receiver grounded to the
radiator or heating system in your home, you
are ready to receive signals. Advance the
regeneration control until you hear the soft
“plop” of regeneration, and start looking for
signals. If all is well, you will hear many of
them as you tune back and forth. If not, make
sure of your connections and that your ear-
phones are plugged in.

Once amateur signals are heard, by adjust-
ing the band-set condenser, the high fre-
quency end of the band should be found by
trial and error, as the main tuning dial 1s
adjusted for near-minimum capacitance on
the bandspread condenser. With the band-set
condenser properly adjusted, the high end of
the 80 meter band will fall about 10 on the
main dial, and the low frequency end about
70. That's real bandspread!

And how does the little receiver work?
Very well. With a 50 foot antenna, Europeans
have been heard on 40 meters from the west
coast and Africans and South Americans
have been heard on 80 meters. [EDITOR’S
NoTE: The receiver works well on s.s.b., too!]

Final Notes

There are a few disadvantages resulting
from coupling the detector tube directly to
the antenna, most of which can be overcome
with care. One of these is the effect of the an-

tenna on receiver tuning. Unless the antenna
is tightly strung and rigidly supported there
may be a waver in the note of incoming sig-
nals when the antenna swings in the wind.
An indoor antenna will stop this annoying
problem.

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

Table |-
Coil Winding Data for 2 tube DX Receiver

Coils are wound on 12" diameter forms, 4 prong.
160 meters—Primary, L,: 70 turns # 32 silk covered
wire, closewound.

Tickler, L,: 10 turns #32 silk covered
wire, closewound, about 1/8 inch
below primary winding.

80 meters—Primary, L,: 37 turns #22 d.c.c.,
closewound.

Tickler, Ly: 6 turns #22 d.c.c., close-
wound, about 1/4-inch below pri-
mary winding.

40 meters—Primary, Ly: 19 turns #22, spaced
3/4-inch long.

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

20 meters—Primary, L,: 8 turns #22, spaced
about 1/2-inch long.

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

NOTE: Primary winding goes to ““grid”’ and “fiia-
ment’’ pins of coil form. Grounded end of primary
winding is at bottom end of form. Secondary
winding goes below primary winding, wound in
same direction. If set refuses to oscillate, reverse
secondary winding connections at socket terminal.
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EARSPLITTER

“The distinctive Warning Signal™

Introductory
Price 1.5 pounds
Size B x5

ELECTRONIC SIREN ES-900

Now being used by:
Vol. firemen, aux. police, boats, fire
alarm systems, burglar alarm systems, etc.

The EARSPLITTER ES-900 emits a loud,
attennion-getting, penetrating, rapsd yelping
sound, just ke the new sirens used on the
latest police, fire, and emergency vehicles

to wear out or rust!
low to high

No moving
The tone varies from
automatically

Draws less than 1 ampere from bat-
tery

Will operate on (2) 6 volt lantern
batteries

Optimum voltage is 13 volts D. C.
Electronic and asluminum trumpet
horns are built into one integral unit
which is totally waterproof

Whan YOU need attention..... get EARSPLITTER
Also available as car theft alarm ....oeeee.

Send {:h'?'l_ k or MO 1o

HOUSE OF POWER

P. 0. Box 306 Merrick. N. Y. 11566

L METER (RYSTHLS

AVAILABLE FOR THE FOLLOWING
2 METER TRANSCEIVERS

Clegg

Ross & White
Yaesu
HELTTT
SBE

Simpson
Tempo

Sonar
Drake
Regency
Standard
Swan
Varitronics
Unimetrics

_ WRITE FOR NAME OF NEAREST DEALER

CRYSTALS

“long playing” crystals

BOMAR CRYSTAL COMPANY
201 Blackford Ave., Middlesex, N. ). 08846
Phone (201) 356-7787

e CQ e June, 1972

= = —

Under-chassis view of receiver. Simplicity of wiring
is a feature of this regenerative receiver. Compo-
nents are mounted tastefully about the area, using
as short leads as possible. At the left is the 27 sock-
et, with the 24 socket and coil socket at right. The
filament center-tap resistor is placed across the
terminals of the detector socket. Only 5 parts under
the chassis!

strong local signals. Coupling should be as
loose as possible.

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

Receiver Hum?
Those not used to the new a.c. tubes may
question the hum level of the receiver. De-
tector tubes vary considerably with respect to
hum, so it 1s wise to try a few different ones
and choose the one with the lowest hum.
Although not shown in the photographs, it
was found necessary to add an aluminum

' tube shield around the detector tube, espe-

- —— —_———— —m— e —

cially when the set was operated in the vicin-
ity of light lines. The use of a tube shield and
“hand picking” the 24 tube will result in a
hum level that is almost inaudible.

A Companion Transmitter

Once you have gotten the “hang” of operat-
ing this fine receiver, you should be ready for
your next construction project. This will be
a 1931-style c.w. transmitter for 80 meters
using a reliable and rugged 210 tube in the
popular Hartley circuit. Watch for it! [NOTE:
The receiver described in this article, and
much of the information is taken from “A
Two Tube A.C. Receiver,” by George Gram-
mer, in the December, 1930 issue of OS7.| ®




A High-Selectivity I.F. Filter

BY IRVING M. GOTTLIEB,* W6HDM

THE basic selectivity of the 450 kHz i.f.
channel in both single and double conversion
receivers can, in many cases, be apprecia-
tively improved by a passive-filter technique.
The method to be described does require a
fair measure of patience and a healthy zest
for experimentation. Nonetheless, its imple-
mentation is well within the domain of minor
surgery. Although the presentation will be
oriented towards the practical, this article
will not attempt to spell out the specific
modus-operandi for a particular receiver via
a regimented how-to-do procedure. Nor will
this innovation be represented as competitive
with a nice, but expensive mechanical-filter in
its ability to suppress off-channel interfer-
ence. It is only asserted that many receivers
can be considerably benefitted, and with

*931 Olive St,, Menlo Park, Cal. 94025

(A)

(D)

Fig. 1—Evolution of the high-selectivity filter. (A)
Circuit of pi-section image-parameter filter. (B)
Equivalent circuit with an internal impedance step-
down arrangement. (C) Equivalent circuit with an
alternate step-down technique. (D) A third method
for affecting internal step-down of impedance so
that practical values of Ly and C, can be used. It
was decided that this method would be the easiest
to implement.

downright minimal outlay of the media of
inflation!

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

A rectangular frequency response curve
would represent the beautiful situation where-
in full accommodation of the significant mod-
ulation-sidebands could be had, along with
optimum discrimination of off-channel inter-
ference. It is no great secret that such re-
sponse is hotly pursued, but never quite
captured. Of course, mechanical filters and
multiple-stage i.f. channels are capable of
producing quite steep skirts. And relevant to
this are the frustrations filter designers have
felt about the matter. For years, near-rect-
angular responses have been designed into
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networks intended for bandpass functions in
telephone work. But these have been imple-
mented for audio and low-carrier frequencies.
say to 40 kHz, When attempts are made to
extend the design of such bandpass filters to
the 450 kHz region, we wind up with im-
practical elements such as multihenry-induc-
tors and fractional-picofarad capacitors. And
the picture is even worse when we think of
higher impedance levels than the nominal
600 ohms used in the telephone industry.

In order to alleviate the above-mentioned
frustrations, the author indulged in some ex-
periments with combinations of i.f. trans-
formers. Figure 1 shows some of the ideas
investigated. These configurations did seem
to suggest the possibility of improving the re-
sponse of the conventional i.f. transformer.
The experimentation was guided by the fol-
lowing premises:

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

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

3. Finally, no active circuitry, op-amps,
Q-multipliers, regeneration, etc. Only passive
LC networks would be allowable. The mo-
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Fig. 2—Desirable and notso-desirable response
curves.
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tivation here is that we are not seeking the
needle-shaped selectivity depicted in fig. 2,
but rather, a reasonable approximation to the
rectangular shape of the ideal response also
shown in fig. 2.

Having now imposed masochistic obstacles
in our path, let us explore the possibilities of
overcoming them and arriving at something
good. The network shown in fig. 1(A) is a
full-pi section bandpass filter in which the
elements are determined from the principles
of image-parameter theory, This formidable-
sounding method is not really difficult to use
inasmuch as the formulas for the filter ele-
ments are simple algebraic-equations. The
beauty of this basic network is that one can
obtain very nice bandpass responses when it
is used as a building block of a more exten-
sive filter. Even the single section can pro-
duce a more-desirable response than obtains
from overcoupled tanks. And when used In
conjunction with a slightly modified, or “m-
derived” section, the skirts of the response
curve can be made even steeper. The only rub
in the above statements is that practical im-
plementation, though easy at 10 kHz, is
impossible at 450 kHz. The series-arm would
consist of an inductor of many henrys and a
capacitor of a fraction of a picofarad. The
only suitable hardware which can comply
with such values is a quartz crystal. Since it
is not our objective to design a crystal filter,
we have to search for a different technique,
one that will permit the use of reasonably-
sized elements. In the network of fig. 1(A)
a large inductor would self-resonate below
450 kHz and a fractional-picofarad capacitor
would have its desired effect masked by much
larger stray-capacitances.

A way out of this dilemma could be the ar-
rangement of fig. 1(B). Now a lower imped-
ance series arm (smaller inductance, larger
capacitance) can be employed to achieve
identical performance to the network of fig.
1(A). The auto-transformer action of the
tapped windings preserves the mathematic-
ally-necessary impedance match within the
filter network. It looks good, especially when
one considers that impedance varies directly
as the square of the number of active turns.
For example, a center-tap would provide one
fourth the full-winding impedance. Great,
but who wants to horse around with the miles
of fine wire on an i.f. coil? Such a lazy ap-
proach to one’s goal leads to the link-coupled
version of fig. 1(C). This could, indeed, be
the way to fly. However, in view of the re-
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Fig. 3—The circuit of the high-selectivity i.f. filter. R, and R; are used only during bench-testing and

alignment outside of the receiver. Capacitors C; and C; do not produce any resonances in the

filter. They are large bypass capacitors and are intended to provide a low-impendance a.c. path

to ground. These capacitors can be ignored during bench-testing and alignment outside of the
receiver. See Table | for the values of the components used in the filter.

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

To make a long story short, the easier way
turns out to be the configuration of fig. 1(D),
for it turns out that impedance-reduction can
also be accomplished by a capacitive divider.
This is intriguing because we have now recon-
ciled much of the incompatibility that often
exists between theory and practice. This being
so, let’s refer to fig. 3, and to Table I for the
basic information needed to implement this
idea. Our efforts should be rewarded by a
frequency-response similar to that shown in
fig. 4. The insertion loss-of the high-selectivity
filter is about 4 db greater than that of one of
the i.f. transformers used in the conventional
way. But, the response is much-more selective
and many receivers should perform in a more
desirable manner when modified with this
filter. |

With regard to i.f. transformers 71 and 7',
disconnect the leads of one winding from
their connector pins. This also accomplishes
disconnection of the plastic-encapsulated
resonating capacitor. Next, substitute the
series-connected capacitors, Cs, C+ In one
transformer, Cgs, C7 in the other. These ca-
pacitors have to be physically small so that
they can be inserted within the inner structure
of the plastic framework of the assembly.
Otherwise, it will not be possible to replace
the shield cans when the filter is ready for
installation in the receiver. (Although the
smaller mica-capacitors are OK for this pur-
pose, the author in retrospect would suggest
consideration be given to ceramic capacitors.
For example, the Mallory “discap” is avail-
able in several different temperature coeffi-
cients, and the flat shape of the small-100 volt

units should make for easy packaging.)

Now let’s tackle the series-arm, comprised
of T2 and T'5. The road to high Q in a series-
resonant tank is via large inductance and
small capacitance. Because of stray capaci-
tances and ye olde law of diminishing returns,
it was determined that it would not be too
rewarding to resonate with less than, say 12
pf. To get into this ball-park, the series-con-
nected coils of a 262 kHz 1.f.-transformer are
used. First, disconnect the coil leads from the
connecting pins in order to remove the orig-
inal parallel-resonating capacitors. The coil
must then be connected in series, but it is
necessary to achieve the right phase-relation-
ship so’ that the net inductance will be the
highest of its two possibilities. Using the test
setup of fig. 5, determine the phasing which
yields the lowest resonant frequency. Having
done. this, cement or tape a 12 pf capacitor
to the inner structure of the transformer. The
two leads of the resultant series tank are
brought out opposite sides of the assembly so
that they can be passed through 11/16” slots
cut in opposite faces of the shield can,

Next, connect up the entire filter-circuit as
shown in fig. 3. Do not replace the shield cans
yet. Use the test procedure indicated in fig. 6
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10 -20db +—
'-E 20
- 1]
e 30
& Response Of Filter
E 40
g 50 -6db+—
Response Of A Single
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5 80
x
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-50-40-30-20-10 0 +10+20+30+40+50
Departure From Center Frequency (kHz)

Fig. 4—Response of the high-selectivity i.f. filter.
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262 kHz

Electric voltmeter
or oscilloscope

Fig. 5—Test procedure for phasing the connections
of i.f. transformer T in fig. 3. The series connection
of the coils which results in the lowest resonant
frequency is correct. Resonance is indicated by a
dip in the response of the monitoring instrument.
Be sure that the coils are disconnected from their
original resonating capacitors. After the desired
information is obtained, the 150 pf capacitor is
discarded. No test need be made of the series reso-
nance behavior of these i.f. coils.

to ascertain that the filter network is func-
tional. The output monitoring instrument can
be either an electronic voltmeter or an appro-
priate 'scope. In the latter case, it is desirable
to use a x10 divider probe to avoid excessive
detuning of the secondary of Ts. All cores
should be initially adjusted to their midway
positions. (A special nylon tool is available
which allows adjustment of either core in a
given transformer from the top of the unit,
Thus, the descriptive-name “top-tuned.”) Do
not initially strive for alignment at a desired
1.f. frequency. Rather, by patient adjustment
of both the cores in 71, T2, and T3, and the
r.f. generator frequency, try for an initial
alignment no matter what frequency this oc-
curs at. It will be found, particularly at the
final stages of optimization, that there is some
interdependence among the adjustments and
it 1s necessary to repeat the procedure a num-
ber of times. However, once the gross ad-
justments have been made and it is felt that
subsequent optimization is in the nature of
refinement, the generator frequency should
be left alone.

After the above optimization has been
achieved, note the positions of the various
cores. If any of them are at one extreme of
their travel, it is likely that true alignment
was not accomplished. Taking into account
the generator frequency and the desired i.f.
mid-frequency, it can be determined what
corrective measure is necessary. Perhaps
none will be required because the next step
of the alignment procedure is to try for align-
ment at the desired i.f. frequency, where it
will hopefully be found that each core can be
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adjusted to one side or the other of maximum
response. If not, one of the associated resonat-
ing capacitors will have to be made larger or
smaller. (Which way to go will be evident to
the brand of experimenter who has gone this
far, so detailed instructions would serve no
useful purpose here.) Keep in mind, how-
ever, that Cs and Cg exert very much greater
effects on changing resonant-frequency than
do Cs and C7. Also, if other circumstances
allow, the author suggests that alignment be
finalized at about 445 kHz. (This was the
center frequency of the response shown in
fig. 4.)

When it is felt that the response of fig. 4
has been essentially duplicated, the i.f. trans-
former assemblies can be inserted into their
shield cans. The three cans can then be taped
together to form a fairly compact overall
filter-unit. An alternative packaging tech-
nique is to mount the three i.f. transformer
assemblies within a metal box with external
dimensions of approximately 234" x 2" x 4".
Such boxes are readily obtainable at the larger
dealers in electronics gear. If such a box is
used, insert shim-stock partitions between the
transformers so that the filter will not be de-
graded by stray coupling.

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

1. By making capacitors Cs+ and C7 some-
what smaller, the insertion loss of the filter
can be reduced. (With prescribed component-
values, the insertion loss is about 4 db greater
than one obtains from a single i.f. transformer
used in the conventional manner.) The band-
width and selectivity of the filter will then be
somewhat degraded, but not drastically if this
modification is not pursued too far. Con-

versely, if more insertion loss can be toler-
Input Output _ .
terminal 1 terminai- A

Ou'_pu" - -
termingl- B

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

terminal 2
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‘ Description Manufacturer
CumponentL and Rating and Model Comments

Ty, Tg 455 kHz “Top-Tuned” | Miller-Type 16-PC1 | In T, the original resonating ca-

1.f. transformer. pacitor in the secondary (Lg) is
disconnected and is replaced by

the series combination, C3 and Cy.

In T», the original resonating

capacitor in the primary (L;) is

disconnected and i1s replaced by

the series combination, Cy andCs.

Te 262 kHz “Top-Tuned” | Miller-Type 14-H1 | In the filter circuit, the primary
1.f. transformer. : and secondary coils are both dis-

connected from their original re-
sonating capacitors. The two coils
are then connected in series aiding
and series-resonated by Cs.

Ci, Cs Original resonating- The i.f. coil connections to these
capacitors. capacitors remain intact,

Cs, Cg “Small” mica-capaci- | Cornell-Dublier,| These capacitors are critical in
tors of impedance | Sprague, Centralab. | their effects on resonance.
transformation net- | EM, etc.
work. 120pf, 5% - {

100 v.

Cs, Cq “Large” mica-capaci- | Cornell-Dublier, | These capacitors are not critical in
tors of impedance | Sprague, Centralab, | their effects on resonance.
transformation net- | EM, etc.
work. 1300 pf, 5%-

100 v,

Co, Cy Ceramic disc capaci- | Mallory, Centralab,| These capacitorsprovide a.c.
tors. .02 mf. Sprague, etc. ground paths to shields and chassis

of receiver.

Cs Mica capacitor for ICnrnell-Dublier, Try for resonance in completed
series-arm, 13pf, 5%~- | Sprague, Centralab, | filter circuit.

100 v. EM, etc.

R, Simulating resistance Use only during tests. Remove
for internal imped- when filter is installed in receiver.
ance of generator
(mixer or if. ampli-
fier) 68K, 1/2w.

Ro Simulating resistance Use only during tests, Remove
for load (grid-return) when filter is installed in receiver.
2.7 meg., 1/2w.

Table |—List of components for the filter of fig. 3

ated, Cs and C7 can be made somewhat larger
and the selectivity of the filter will be sharp-
ened. Fortunately, Cs+ and C1 can be varied
over an appreciable range with relatively little

effect on resonance which is primarily gov-
erned by C3 and Cé.

2. A compromise was made in the arrange-
ment of 72 to minimize surgery. An even
closer-approach to rectangular response can
be had if the two coils of 72 are moved so
that they are physically adjacent and share a
common permeability-slug. Under such con-
ditions, series resonance occurs in the 8 to 10

pf rather than in the 12 to 15 pf region.
3. In all instances, better filter-performance
obtains at lower frequencies, say 430 kHz

than at the higher frequencies, such as 460
kHz.

4. The author investigated the matter of
grounding of the inner circuitry of the filter.
Experiments were conducted with grounding
of the junction of Cs and C7 as well as with
other circuit junctions. No such ground con-
nection yielded beneficial results; indeed, at
least some degradation of the response ap-

[Continued on page 80 ]
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BY GILBERT C. FORD,* W70XD

o NE of the biggest thrills in ham radio 1s
working DX. To talk personally with a fellow
hobbyist in a distant part of the world is still
exciting even in this modern day of advanced
technology, No one can define precisely
what a DX contact is, and we all knpw that
a contact that is fantastic DX on eighty
meters may be just ordinary on the fifteen
meter band. A QSO that is just run of the
mill for the experienced DX man with kilo-
watt, 100-foot tower and five element beam
may seem like the contact of a lifetime to the
ham who has just had his license a few
months. Generally, however, for a ham living
in the United States, any contact with a sta-
tion outside the continental United States
and the lower tier of Canadian provinces is
considered DX,

Why Work DX?

Why do hams like to work DX? Although
each of us may have our own special private
reasons for enjoying DX contacts, these reas-
ons tend to be much the same for all hams. A
certain pride of accomplishment comes along
with doing the unusual, and talking with a
fellow hobbyist on the opposite side of the
world is something the ordinary citizen does
not often do. Such contacts are still difficult
enough to give most of us a distinct feeling of
accomplishment. And for those with collector
instincts there are QSL cards and awards,
awards of enough different types to appeal to
and satisfy almost anyone’s psychological
needs in this area.

*415 E. Sherman Ave., Nampa, Idaho 83651.
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The ability to work DX serves as an excel-
lent proof of performance of your station.
If you can work AP2KS in East Pakistan, or
LZ1TD in Bulgaria, your station really must
be all right. And there is no better way to get
familiar with the vagarities of the ionosphere
than to become a serious DX-er. You will
soon become quite aware of the F-layer,
diurnal and seasonal variations in propaga-
tion characteristics, and the eleven-year sun-
spot cycle.

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




Kinds of DX

There are really only two kKinds of DX
stations, rare and common, with, of course,
some gradations in between. The rarity of a
DX country is not determined primarily by
how far away it is but by how few amateurs
are on the air there. The really rare DX coun-
tries have no active amateurs, and your only
hope of collecting a QSL from them depends
upon a DX-expedition setting up a station
there temporarily. A contact with a country
halfway around the world can be a common
DX-QSO0, if the country has a large popula-
tion of amateurs. The prime example of this
type of situation is Japan with i1s burgeoning
ham population. Once you have made any
kind of start as a DX-er, you will soon have
had many JA contacts.

Styles of DX Contacts

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

Station Requirements

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

An unusual QTH often works wonders.

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

Is High Power Necessary To Work DX?

High power isn’t really necessary, but it is
sometimes helpful. High power doesn’t help
at all in receiving, and being able to hear DX
is more than half the battle. High power mat-
ters most when you are fighting for a DX
station’s attention in a pile-up, or under con-
ditions of heavy QRM.

In summary, to work DX with relative
ease you should plan on being able to radiate
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You won’t hear many stations from a country when

it is 3a.m. their time.

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

Best Time of Day To Work DX

Except for weekends, the times most of us
can operate are restricted by our work and

Some bands require daytime, others prefer a night

path, while another is not too particular.
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sleep schedules, and it is helpful to remember
that these same restrictions hold true for DX
stations as well. Even if the ionosphere is
cooperating, you won't hear many stations
from a country when it is 3 A.M. there local
time. Other factors being equal, the number
of stations you will hear from a DX country
will go through two maxima each day, a
minor peak during the early morning hours
and a major peak during the late afternoon
and early evening. Morning and evening here
refer to local time in the DX-country, The
peaks will be somewhat evened out on week-
ends when the constraint imposed by working
hours i1s removed. Of course the other factors,
chiefly the state of the ionosphere, usually
aren’'t constant during the day. The point is
that in addition to the ionospheric propaga-
tion charts you should also consider what the
local time is in the country you are trying to
contact.

Best Band For DX

No one band can be really said to be best
for DX. The 20, 15, and 10-meter bands are
usually thought of as the standard DX bands,
but DX is worked on all bands. Year in and
year out, probably more DX is worked on 20
meters than any other single band, but during
the years of sunspot maximum the 10 and
15-meter bands can perform fantastically
well. But when the number of sunspots begins
to wane, first the 10-meter band fades and
eventually also 15, but the amount of iono-
spheric absorption at the lower amateur fre-
quencies decreases, and as a result the 80 and
40-meter bands become real DX bands,

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

Phone or CW

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




you can still make DL and G contacts in the
c.w. segments of the band. But it must be
admitted that certain parts of the world are
not well represented on c.w. This effect 1s
especially noticeable with Latin America.
You can find some Central and South Ameri-
can stations on c.w., but for every c.w. signal
from this part of the world, there are twenty
on phone. DX signals do have the advantage
of bringing you the flavor of distant places.
Clipped British accents and Continental style
English really add authenticity to a DX
contact.

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

How To Listen For DX

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

How To Initiate The DX Contact

If you should hear a DX station calling
CQ, the situation is completely straightfor-
ward. All you have to do is call him, and hope
that a dozen other stations haven’t had the
same idea. If the DX is of the common vari-
ety, there won’t be too much competition and
you’ll probably land him, but if he 1s rare, a
pile-up may immediately ensue. Don’t give
up—persistence and careful timing of your

You will become aware of the F-layer, diurnal and
seasonal variations in propagation characteristics,
and the 11 year sunspot cycle,

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

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

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

[Continued on page 82)
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Noise and Noise Generators

Part Il

By JOHN J. NAGLE,* K4K]

Noise generators can take several forms, depending upon their application
and the funds available. Described here is one type which is useful to the
amateuvr.

LAST month’s installment discussed the
nature of receiver noise, methods of measur-
ing it, and discussed types of noise generators.
This month’s discussion will center around
design considerations of noise generators.

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

The diode is operated in a temperature
limited condition, i.e., all of the electrons
leaving the filament arrive at the anode. The
resistor R matches the input impedance of
the receiver under test. C. represents the
stray capacity of the tube; L., the series in-
ductance of the leads within the tube and
socket while C, is the stray capacity of the
socket, load resistor, and output connector.
The inductance of L, is relatively small at the
frequencies under consideration, being such
as to resonate with typical stray capacities
at about 700 mHz. L, can therefore be ne
glected. Also neglected will be the effects of
transit time which, for the tube used, cause an
error of only 0.2 db at approximately 500
mHz.

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

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

*12330 Lawyers Road, Herdon, Va. 22070 .
Ls Noise output

Fig. 2—Basic schematic of a thermionic diode noise
generator.
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Fig. 4—Single channel
compensation of shunt

capacity.

quency increases, the stray capacitance, C.,
causes the diode load impedance to decrease
thus lowering the noise power output and
causing the noise figure measurement to be
high. The effect is the same as the fall-off in
the high frequency response of a video ampli-
fier. At a frequency where the capacitive
reactance is equal to the resistance, the noise
power output for a given d.c. plate current
will be one-half of (or 3 db down from) the
low frequency noise power output. In a
typical noise generator, the stray capacitance
is 12.3 pf so that with a 50 ohm resistor the
half-power frequency is 270 mHz or with a
70 ohm resistor, 200 mHz. Bear in mind that
the error will be greater at higher frequencies
and less at lower frequencies. At frequencies
one-third those given above (90 mHz and
66.6 mHz), the noise generator will be In
error by 1 db.

The accuracy of the diode circuit at high
frequencies can be improved by counter-
acting the effect of the stray capacity. This
can be done in either of two ways: first, an
inductor can be placed across the load re-
sistor to resonate with the stray capacity at
the frequency of interest. This is shown in
fig. 4.

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

Fig. 3—Simplified sche-
matic neglecting series
lead inductance.




A i

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

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

A second method is to rearrange the com-
ponents into the circuit shown in fig. 5; the
frequency range may be extended from the
high audio through v.h.f. without band-
switching or other readjustments.

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

hundred megacycles.
1 ®
:#: L.
:
: -
:
——

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

Fig. 5—~Broadband com-
pensation of the circuit
shunt capacitance.

1Radio Engineering, F. E. Terman, Third Edi-
tion, p. 254, fig. 6-18.

quency where the response would be down
3 db without compensation. The stray capac-
ity is 12.3 pf and the resistance is 50 ohms so
that this frequency is 270 mHz. Substituting
this frequency into the above equation and
solving for L gives:

OQXR  0.55%50

L= S T 27%X270X108

For a 72 ohm load resistance, the frequency
is 187 mHz and the inductance becomes
0.0366 ph.

From a practical point of view, either of
these values of inductance is too small to
design: it 1s necessary to determine the proper
inductance experimentally. This can be done
by measuring the impedance looking into the
output terminals of the noise generator at
various frequencies with an RX meter, a GR
1602 admittance meter or a similar device;
the diode filament is cold when this measure-
ment is made. The inductance is adjusted
until the desired impedance vs. frequency
curve is obtained. A typical inductor can be
obtained by winding one of the resistor leads
into a one-turn coil using the shank of a 9/ 64-
inch twist drill bit as a winding form. This
one-turn coil extended the 1 db range of the
noise generator from less than 125 mHz to
over 350 mHz!

Figure 6(A) shows the measured value of
the noise generator load impedance as seen
looking into the output terminal of the gene-
rator. The theoretical response of the genera-
tor without compensation is shown by the
dotted line. The increase in useful frequency
range is readily apparent, The impedance,
plotted on an expanded Smith chart, is shown
in fig. 6(B) for frequencies up to 300 mHz.

Since the noise diode acts as a constant
current source, the noise power output of the
noise generator is directly proportional to the
resistive component of the diode impedance.
As seen from fig. 6(A), this is essentially
constant to within =1 db to over 350 mHz.
At low frequencies the resistive component
approaches 52.6 ohms as this is the actual
resistance of the nominal 50 ohm resistor
used. Actually, accuracies better than 1 db
can be obtained by using fig. 6(A) as an
instrument calibration curve showing the
noise power output versus frequency. Thus
at 225 mHz the noise output is 1 db high so
that the noise figure as calculated from Egq.
(2) will be 1 db too low.

Other accuracies are easily obtainable; if
an output constant to within =1/2 db is re-

= 0.0162 gh.
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Fig. 6—~(A) A plot of the measured value versus

frequency of the resistive component of the noise

diode load impedance. The dotted line shows the

theoretical uncompensated resistive component.

(B) An expanded Smith chart plot of the measured

diode load impedance between 40 and 300 mHz
referenced to 50 ohms.

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

The frequency range, for a given accuracy,
can also be extended by reducing the stray

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

The design of the remainder of the system
1s relatively straight-forward.

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

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

The filament of the noise diode is usually
supplied from a separate filament transformer
with a means of voltage control in its primary.
An adjustable transformer, such as a Variac,
gives smooth control and is convenient, A

[Continued on page 81|
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Fig. 7—Typical noise generator schematic diagram.
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G

etting Ready For The
OSCAR-6 Satellite

BY GEORGE JACOBS,* W3ASK

BY the time this appears in print, the
AMSAT-OscArR-C (A-O-C) satellite should
have been neatly packed and sent on its way
to NASA’s Western Test Range in California
where it will await a piggyback ride into space
with an ITOS-D weather satellite.

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

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

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

OSCAR 6’s Orbit

One of the advantages of using a satel-
lite for communications is that its orbit can
be calculated and predicted with a high de-
gree of accuracy, Unlike the chance openings
upon which ground-based v.h.f. DX contacts
depend, it will be possible to predict the times
that the OscAr-6 satellite can be used for
communications.

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

Here are the planned parameters that will
assist in tracking the satellite:

Inclination: 102 degrees to the equator, which
is equivalent to 12 degrees west of north.
Period: The satellite will complete an orbit
every 115 minutes.

Velocity: 250 miles a minute.

Equatorial Crossings: Approximately 28.8
degrees of longitude further west for each
successive south-to-north crossing.

Satellite Range: Geographically, the satellite
will see a circular area approximately 4600
miles in diameter, with the point on earth
directly under the satellite as its center.

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

Direction: The satellite will travel in a north-
to-south direction during portions of its orbit
that are in daylight and in a south-to-north
direction during darkness.

Launch Site: NASA’s Western Test Range
located near Lompoc, California.

Launch Time: Launch is planned for 9 A.M.
PST (1700 GMT).

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

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

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

WIAW normally transmits official ARRL
bulletins in c.w. at 0000 and 0400 GMT on
1805, 3580, 7080, 14080, 21080 and 28080
kHz, and voice transmissions at 0100 and
0330 oMT on 1820, 3990, 7290, 14290,
21390 and 28590 kHz. The 0000 and 0100
GMT transmissions are carried Monday
through Saturday (GMT), while the 0330 and
0400 oMT transmissions are on Tuesday

Fig. 1—Artist's conception of the OSCAR 6 two-to-
ten-meter amateur radio repeater satellite.

June, 1972 e CQ o 31




through Saturday. While OscARr-6 is in orbit
these special bulletins may be given on a daily
basis and at other times as well.

Similar orbital and other information con-
cerning the OscAr-6 satellite will be trans-
mitted on special AMSAT h.f. networks. A
net serving principally the eastern portion of
the U.S. now meets the second and fourth
Mondays of each month on 3855kHz at 9
P.M. EDT. A second net meets the second and
fourth Sundays of each month on 14280 kHz
at 1800 GMT. A third net also presently meets
on the second and fourth Sundays of each
month, at 1900 oMT on 21280 kHz. All of
these nets will meet much more frequently
as the launch of OscaAr-6 draws closer, and
they will probably meet daily once the satel-
lite is in orbit, Listen for the AMSAT club
station call W3ZM on all nets and schedules.
Anyone interested in the AMSAT-OSCAR
project is invited to check in.

It is also planned to transmit orbital data
directly from the OscAr-6 satellite. A novel
electronic memory device, designed specifi-
cally for the project, will be aboard the satel-
lite. Called CODESTORE, it is capable of stor-
ing messages received in Morse Code for
repeated retransmission, upon command, on
the satellite’s 29.450 mHz beacon transmitter.
The memory length of CODESTORE is sufficient
to permit storage of approximately 15 words
in Morse code. The unit is set to retransmit
messages at 13.4 w.p.m. It is hoped to be
able to load copESTORE with orbital data with
the following being a typical readout:

“ORBIT 203 1101 Z AT 101W ADD

115R111 MIN AND 28R781 DEG

PER ORBIT"

This would mean that OscaAr-6’s 203rd
orbit should begin by crossing the equator at

Within Range Of USA
(Local Standard Time)
e
- Time In
Alternate  Interleaved Satellite Range
~ Days Days  Direction (Minutes)
6:55AM. 5:55aM. N-S 10
8:50AM. 7:50AM. N-S 20
10:45 AM. 9:45aM. N-S 15
6:55p.M. 5:55pM. S-N 10
8:50p,.M. 7:50p.M., S-N 20
10:45p.M. 9:45PpM. S-N 15

Based on a launch time of 9 A.M. PST
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101 degrees west longitude at 1101 gMT, The
latest period is given at 115.111 minutes, and
successive orbits will pass 28.781 degrees of
longitude further to the west,

CopeSTORE will also be used to transmit
other information concerning the satellite,
and for other messages of importance.

The orbital data transmitted on WIAW,
the AMSAT nets and CODESTORE, together
with the parameters given at the beginning of
this article should enable the OscARr-6 satellite
to be tracked with high precision. A proce-
dure for using this data to determine acquisi-
tion and loss of signal times appears in
“Australis-OSCAR 5: Where Its At,” by W.
Danielson and S. Glick, page 54 of the Octo-
ber, 1969 issue of QST.

For those who prefer simpler, but some-
what less accurate orbital data, Table I shows
the approximate times to begin listening for
the satellite at locations within the USA. The
table is based upon a launch time of 9 A.M.
psT, and the times shown in the table should
be corrected by the amount that the actual
launch might differ from this.

The satellite will be in a near sun-synchro-
nous orbit. It will complete 12%2 orbits every
day and 25 orbits every other day. This means
that it will pass over a given location at just
about the same local time every other day.
On alternate days this will be one hour later
than on the interleaved days because of the
uncompleted half orbit on these days.

Frequency Info

OscAr-6 will be a radio-frequency trans-
lator, or repeater. It will accept any mode of
transmission within a 100 kHz-wide passband
in the 2-meter band (between 145.90 and
146.00 mHz) and repeat the transmission
within a corresponding 100 kHz-wide pass-
band in the 10-meter band (between 29.45
and 29.55 mHz). This means you transmit
to the satellite on a frequency in the 2-meter
passband, and you listen for signals repeated
by the satellite on a corresponding frequency
in the 10-meter passband. The relationship
between transmit and receive frequencies are
shown in Table II. For example, if you trans-
mit on 145.95 mHz, listen on 29.50 mHz. If
you hear a signal on 29.480 mHz and you
want to call him, transmit on 145.930 mHz,
etc. Keep Table Il near your operating posi-
tion since it can be very useful in rapidly de-
termining where to transmit and where to
listen. Note that the repeater does not invert




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

The 10-meter receive frequencies shown
in Table II will vary slightly due to Doppler
shift, As the satellite approaches the ground-
based receiving location, its velocity will
cause the received signal to be as much as
4 kHz higher in frequency. At the point of
nearest approach, the Doppler shift should
be zero, but as the satellite continues away
from the receiving station, the frequency will
continue to decrease for about another 4 kHz.
The Doppler shift will require slight but al-
most constant retuning of the received signal,
particularly as the satellite passes its point of
nearest approach,

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

Communicating Through
OSCAR-6

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

Assume that WI1AW has announced that
an OSCAR-6 orbit will cross the equator at 40
degrees west longitude at 2340 oMmT (6:40
P.M. EST). Since this is an evening pass, it
will be in a south-to-north direction.

The communication range circles and the
orbit’s path can be plotted on a globe or a
suitable map as described in “Australis-
OSCAR 5: Where It's At,” referred to earlier
in this article, and as shown in fig, 2.

The distance along the orbital path from
the equatorial crossing to the point on the
communication range circles where the
satellite is first acquired (ACS) is measured
as 2500 miles. Since the satellite travels at
250 miles a minute, it will reach this point
10 minutes after crossing the equator, or at
2350 GMT. At this time, with transmitting and
receiving antennas pointing towards the satel-

Table ll—Relationship Between Transmit

and Receive Frequencies Through
OSCAR-6

Transmit Corresponding
Freq. Receive Freq.
mHz mHz

145.900 29.450

145.905 29.455

145.910 29.460

145915 29.465

145.920 29.470

145,925 29.475

145.930 29.480

145.935 29.485

145.940 29.490

145.945 29.495

145.950 29.500

145.955 29.505

145.960 29.510

145.965 29.515

145.970 29.520

145.975 29.525

145.980 29.530

145.985 29,535

145.990 29,540

145.995 29.545

146.000 29.550

Based on: F, = F, — 116.450 mHz
F.=F, + 116450 mHz

lite on a bearing of 110 degrees, the NYC
station begins to call the British station on
145.950 mHz. The London station is listen-
ing on 29.50 mHz with his antennas aimed
at 220 degrees. He adjusts his receiver a kHz
or two higher in frequency to compensate
for Doppler shift. The NYC station also
tunes his receiver to the same frequency. As
soon as he hears his own signal coming
through he knows that he has accessed the
satellite. The British station also hears the
NY station, and responds on the transmitting
frequency of 145.950 mHz. Both stations are
listening on 29.50 mHz. The London station
knows he has accessed the satellite when he
hears his own signal in his receiver. Both sta-
tions are now in communications through the
satellite. To maintain peak reception, both
stations will have to adjust their receivers to
compensate for the Doppler shift, and they
will have to rotate their antennas to Kkeep
them pointed towards the satellite,

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

[continued on page 86)
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Y3

*PATENT PENDING

¢ 4 Bands 6-10-15 & 20
e Higher Gain

e Higher Front to Back Ratio

e Small Size —
(Turning Radius 7')

e Lightweight — 15 Ibs.

¢ 50 Ohm Feed

¢ Wind Survival — 75MPH
e 1200 Watts P.E.P.

mooe. HQ-1—%79Q95

B-24 / RK-3
3 ELEMENTS
10-15-20
METERS

PATENTED The features
of the popular

Y s

1...)
o

-1,?;.?:

Bands 10-15-20 Meters B-24 plus the
new RK-3 re-

Power Rating 1400 Watts P.E.P. flector kit
r make a uU-

Total Boom Length 11 nique 3 ele-
Turning Radius 7’-10* ment combi-

nation.Choose
23 Ibs. the combina-

tion or add the
S2ohm o3 to your

Total Weight
Single Feed Line

SWR at Resonance 1.5 to 1.0 max. present B-24
o A ¥ — and enjoy the

|mprnfve tgail:n

B-24 + RK-3 Combination Net $94.95  Pocy 'O =

SEE OUR ENTIRE LINE AT YOUR NEARBY DISTRIBUTOR . .
OR WRITE THE FACTORY FOR FURTHER DATA & LITERATURE

MINI-PRODUCTS, INC.

1001 W. 18th ST., ERIE, PA. 16502 — CALL 814/454-2171

‘u

THE

HYBRID
QUAD —~

A brand new idea for superior re-
flector operation. A high Q Quad
reflector element using Mini-
Products new multiband High-
Pot Loading* properly phased
with a linear driven element for
maximum gain and maximum
front to back ratio. Here in one
small package is performance
never before thought possible
with miniature antennas.

AM. NET.

MULTIBAND COAXIAL ANTENNA
for 6-10-15-20 METERS

Needs no ground plane radials. Full electrical
15 wave on each band. Excellent quality
construction. Mount with inexpensive

TV hardware. Patented.

Power Rating 1400 Watts P.E.P.

Total Weight 6 Ibs.

Height 11’

Single Feed Line 52 ohm

SWR at Resonance 1.5 to 1.0 max.

Model C4 Net $36.95

M2 Droducts.Ine




Adriatic Islands Expedition

BY TINE BRAJNIK,* YU3EY

FnLLume the example of many other
countries, the Yugoslav DX Club (YU-DXC)
was recently formed. Although the club was
conceived several years ago, it was not of-
ficially founded until June, 1970. The organi-
zation established its membership criteria
based on awards and contest achievements
and began publication of a newsletter, the
“YU-DX Bilten,” written in Serbo-Croat lan-
guage.

We confirmed as our first major action the
organization of a Yugoslav Islands DX-pedi-
tion. Interest for such an activity was high
among YU amateurs so we looked with great
optimism towards the realization of the idea.
However, plans are quite different from the
work itself and while many people promised
their support, the complete arrangements for
the operation including finances and equip-
ment lay on the shoulders of the operators
themselves.

We planned operations from eight Yugo-
slav islands in the Adriatic Sea near the
coastal town of Split. We requested permis-
sion from the national radio society, SRJ, to
use a special prefix for the expedition. Our
request was approved and we were assigned
the first 4N2 prefix ever issued.

Before departing we made some last-
minute arrangements in Split at “Hotel YU 2-

*c/0 Carl G. Kratzer, WA3IHRV /2, 402 Eddy
St., Apt. 3, Ithaca, N.Y. 14850.

NEG"” as we called the flat of Tom, our
DX-pedition leader. Everything was ready on
schedule so early in the morning on July 15,
1970 in a small motor boat sat: Tom, YU2-
NEG; Ljube, YUIQBC (operator at YUI-
BCD); Mujo, YU3TCB; Stojan, YUINFP;
Miro, YUINXB: Rato and Vlado of YU2-
AKL, and Tine, YU3EY. For equipment we
brought a Heathkit HW-100, a Swan 500C,
a portable Honda generator, a trap dipole,
and a three band quad antenna. The operat-
ing crew changed during the course of the
expedition since the entire operation lasted
over a month and such participation 1S not
tourist travel but hard work.

We first landed on a small rocky island
named Ciovo, where the first contact using
the 4N2 prefix took place. On July 15, 1971
at 1000 oMmT the first contact was made; the
lucky man was OZ9MYV and the operator at
4N2CI was YU3EY. From then on we had
almost constant “pile-ups.” In less than three
days we had over 3300 QSO’s. The quad,
although only ten feet above ground, and the
HW-100 transceiver worked perfectly. Every
day stateside stations filled our logs with their
outstanding rapid contacts. Such was not
possible with the European stations which
usually took longer time. Also, we received
much encouragement from the American
hams, giving us additional motivation to
continue,

Three of the operators
of the YU-DXC expedi-
tion on the way to
Ciovo Island by motor-
boat. L. to r.: YU2ZNEG,
YU3EY, YUIQBC).
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The Yu DX Club expedition to the Adriatic Islands
touched on eight islands off the coast of Yugo-
slavia. The islands are numbered in the order they

are activated. Over 30,000 QSO’s were made
using the 4N2 prefix.

After three days we moved to Solta Island.
At 4N2SO we had probably the strongest
signal of any of our operations since the quad
was about 50 feet above ground level and the
ground was about 500 feet above sea level.
From 4N2SO we had about 6000 QSO’s in
five days though we could not operate full-
time due to TVI problems. The TVI was
worst on Solta, which is a popular summer
resort. Fortunately, our operation did not
suffer too much. The weather was beautiful
but we had little time to swim or bathe. Solta
remains in our memories for the fantastic
pile-up of American stations, especially on
C.W.

After five days at 4N2SO we moved on to
the third island. Between operations we tra-
velled by ferry boat back to Split where we
purchased gasoline, food, and other supplies
for the next stop. Then we took another boat
to the next island. This way we lost only one
day between each two islands.

L}
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-

-

M

-
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YU3EY with complete luggage at 4N2S0,
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The third operation took place on Brac
Island, the largest of the group. 4N2BR was
not activated immediately since we all had a
common rest the first night. Here, another
member who joined us was Pol, YU3BU but
YUINFP had to leave us due to problems
with his studies. The whole group was very
homogeneous which helped very much on all
problems we had during the expedition, From
4N2BR we had good pile-ups again and for
the first time conditions were good towards
the east and we worked many Japanese sta-
tions, From then on the JA boys waited daily
for our “beaming far east™ calls.

Though many things happened during the
DXpedition, more was happy than sad. For
example, one night we awoke Mujo, YU3-
TCB to take his turn at the rig. He rose
slightly, still half-asleep, and muttered, “OK,
youre 59, QRZ?"

After four days of operation from Brac
we went to Hvar Island. Here we had con-
siderable trouble locating a camping site.
After a whole day of running around under
the hot sun we finally found a suitable loca-
tion. If we needed four hours to build a com-
plete station at the first island, this time it was
shortened to less than one hour. We became
much more proficient as the expedition pro-
gressed. The quad antenna was very clumsy
to build each time but it was very quick. On
Hvar we had our first weather problems. Rain
poured for several hours but fortunately the
tents stayed together and kept the equipment
dry. Then another “miracle™ happened—for
a while the bands closed so that even Radio
Tirana, which normally makes a terrible
racket on 40 Meters, could not be heard.
After an hour or so conditions returned to

[Continued on page 86 ]

Location of 4N2CI| on Ciovo Island in Adriatic.




- CQ Reviews:

The Ross & White RW-Bnd

2-Meter Transceiver

BY GLEN E. ZOOK,* K9STH/5

RGSS & White Company, already known
to the amateur f.m. operator for tone encod-
ers, has recently added a 12 channel, 10 watt
output, solid-state 2-meter f.m. unit to their
line of amateur f.m. equipment. This trans-
ceiver may be equipped for single-tone (“tone
burst”) operation with a built-in 3 tone en-
coder, The basic unit is imported from Japan
and the tone encoder added stateside. Tone
frequencies normally preset are 1800 Hz,
1950 Hz, and 2100 Hz. However, other tones
can be preset on special order. The RW-Bnd
comes from the factory with crystals for
146.940 mHz simplex operation and 146.34/
94 mHz repeater operation. Also included
are microphone, power cable, and mobile
mounting bracket. Other features include a
3-position transmit power switch, relative-
output/S-meter, and attractive chrome and
black styling.

Technical Details

The Ross and White RW-Bnd 2-meter
transceiver is a fully solid state unit con-
structed on phenolic circuit boards. The tone
encoder is on epoxy board with provision for
changing the preset tone frequencies. Chan-
nel switching is accomplished by a 12-posi-
tion rotary switch.

T'ransmitter: The transmitting section of
the RW-Bnd is fully solid-state using 12 mHz
crystals as the frequency source. Crystal
multiplication is 12 times, accomplished in a
tripler and two doubler stages. Six transistors
and three integrated circuits are used in the
transmitter. Each crystal has its own warping
capacitor to allow adjustment for on-fre-
quency operation. Audio is provided by a
dynamic hand-held p.t.t. microphone. Ampli-
fication and shaping is provided by a single
integrated circuit and associated circuitry. An
Instantaneous Devation Control (“IDC™) is
provided to keep maximum deviation con-
stant. Modulation is by the phase method,

*FM Editor, CQ.

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

Receiver: The receiving section is loaded
with JFET's and 1.C.’s. The r.f. amplifiers are
both JFET, thus giving low noise, low inter-
mod probability, with high gain. The first
mixer i1s also JFET. High i.f. frequency is the
usual 10.7 mHz and the low 1.f. is 455 kHz.

_First injection voltage is provided by one of

12 crystals operating in the 45 mHz region
and a multiplication of 3. Each crystal is pro-
vided with its own warping capacitor to in-
sure on-frequency operation. The high i.f.
circuitry consists of a band-pass filter, a bi-
polar amplifier, and a ceramic filter (origina!
models had a mechanical filter). Second
mixer is another JFET and the remaining low
1.f. devices are bi-polar and integrated cir-
cuits, The audio stages are included within
the integrated circuits and the squelch noise
derived. Of note is that early models had both
mixers as bipolars.

The Ross & White RW-Bnd 2-meter f.m. transceiver.
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T'one Encoder: The tone encoder in the
Ross & White RW-Bnd transceiver is similar
to the TE-2 and TE-5 models marketed as
add-on units. This version has three preset
tones, usually 1800 Hz, 1950 Hz, and 2100
Hz. However, special frequencies can be
ordered or the encoder can be reset in the
hield. Construction is on a small epoxy board
which 1s installed within the transceiver. The
tone selection control is mounted on the right
side of the unit near the front. Each time the
unit 1s keyed (and when encoder is in the
“on” mode) a |/2 second burst of tone is
sent at the beginning of the transmission. This
tone i1s set with a deviation approximately
3/4 that of maximum voice peaks.

Specifications and Performance

The RW-Bnd was put through an exhaus-
tive test cycle under both actual operating
conditions and controlled laboratory condi-
tions. In both cases the unit performed very
well in most areas. The input voltage was
3.8 v.d.c. in both field and laboratory usage.

In the low position the transmitter output
was about .15 watts: in the medium position
about 1.75 watts: and in the high position
about 12.5 watts. Transmit audio was excel-
lent as long as the deviation was under =7
kHz. Above that value the audio with voice
modulation became quite un-symmetrical
with about twice the deviation on one side
as the other. With sine-wave input the devia-
tion was fairly symmetrical to =15 kHz.
However, since most amateur f.m. operation
Is going towards narrowband or =5 kHz
deviation, the un-symmetrical audio at the
higher deviations should present no prob-
lems. A second problem was encountered
with the RW-Bnd transmitter. Both transmit
crystals were pre-set almost exactly 10 kHz
high. Ross & White has assured the author
that this was an error by the check-out tech-
nician and steps have been undertaken to
prevent another unit from leaving in the same
shape. The crystals did pull onto frequency
with no difficulty,

The receiving section checked without any
difficulties. Both receive crystals were within
tolerance and held there under usage. Receive
audio quality was excellent as was perform-
ance of the squelch circuitry. All spurious
responses were within the —60db specifica-
tion, with the worst case being the low 1.f.
image at +910 kHz from desired carrier.
This spur was only 62 db down, but all others
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were 70 db or more down, and all within the
2-meter amateur band. The fact that all spurs
which could be determined with an input of
100,000 microvolts were within the amateur
band i1s a great help in areas with a lot of
commercial activity. Not one spur could be
found in the usual high-band frequencies
assigned for commercial use! However, this
does not mean that intermod from two or
more commercials or from amateur and com-
mercials cannot happen. Just that it is less
likely. The unit tested had the ceramic filter
rather than the mechanical filter of the
earliest models. With the ceramic filter the
adjacent channel rejection using the 20 db
quieting method was excellent, with the =30
kHz channel 60 db down and the =60 kHz
channel over 70 db down. Basic sensitivity of
the receiver was about 0.2 microvolts for 20
db quieting.

The output of the tone encoder was a very
nice looking sine-wave on the 'scope readout
of the service monitor. The frequency of the
tones were within 5 Hz of center, and the
timing was about 0.6 seconds. All in all, very
good for tone access repeaters.

Construction

The construction and workmanship in the
Ross & White RW-Bnd transceiver i1s very
good overall. The printed circuit boards are
well layed out and soldering and workman-
ship on them is quite good. The hand wired
portions are also good. The wires are not run
through the terminals and wrapped before

Top view of the Ross & White RW-Bnd transceiver
shows the solid-construction.




Underside of the RW Bnd transceiver.

soldering as in most U.S.-built gear, but the
connections are bright with good solder

joints. Components appear to be of good
quality.

General Comments

Like all rigs reviewed previously the Ross
& White RW-Bnd has some weak points
among the strong points. The distorted audio
at the higher deviation levels is a distinct dis-
advantage to the amateur living in areas still
using wideband techniques. However, this
would not affect the amateur using narrow-
band. Second, the switch on the tone-encoder
Is not labeled. This makes going from “off”
to any of the tone frequencies a feat of mem-
ory. For the record all the way counter-clock-
wise is off, then 1800 Hz, 1950 Hz, and 2100
Hz. A labeled knob would make this quite a
bit easier. Finally, the instruction manual
leaves quite a bit to be desired. Along these
lines Ross & White is hard at work improv-
ing the manual. Not present in the original
manuals are pictorial and board layout in-
formation. Also, no tune-up information is
present. There is, however, a comprehensive
voltage measurement chart. When the man-
ual 1s updated with the pictorial diagrams
and alignment instructions it should prove
an excellent manual.

Now, on the plus side, the receiver is one
of the better units seen to date. The lack of
spurs in the commercial portion of the band
(at least in the test unit) is a definite plus.
Next, the styling is quite attractive and the
size convenient for installation in even the
most compact automobiles. Workmanship
and materials are of sufficient quality to rate
active consideration as well as clean layout
and ease of access. Finally, provision for

Ross & White RW-BND 2M Transceiver

(UENERAL SPECIFICATIONS:
Size:2.4” X T7.4” X 8.4”
Weight: 3.75 lbs.

Power Requirements: 13.8 vd.c. @ 0.15a
standby; 2.2a transmit

Accessories Furnished: Microphone, installa-
tion hardware, power cable, crystals for
14694/146.94 mHz and 146.34/146.94
mHz operation.

TECHNICAL SPECIFICATIONS:

Receiver: Claimed Achieved

Sensitivity 20 db

quieting 0.5 uv 0.2 uv
Ad}_accnt Channel chcctmn

=30 kHz .. s, 62 db

OO kHY .ol i 70 db
Audio Recovery (full quieting signal) :

S O oo, s et R i Sw. 4.3 w.

=y 504 2 S Sw. 4.6 w.

e S e R Sw 5.1 w.

Number of Channels 12 12

Frequency Stability 0.002% met
Transmitter;
Power output @ 13.8 v.d.c.
72 P 2 W N e NP TG 0.15w.
{7 Ll B S 1.0 w. 1.75 w.
TR e B e 10.0 w. 12.5 w.
Preset Deviation ........ none =8 kHz
Maximum
Deviation =20 kHz i

Number of Channels 12 12
Frequency stability 0.001%

e Originall¥ published specifications gave
information for mechanical filter. Ceramic
filter specifications not available at time of
writing,

i Maximum deviation was beyond capabil-
ities of author to measure. Test equipment
available measures only to =20 kHz. This
point achieved at almost full IDC setting.

met

single-tone encoding will be attractive to
many amateurs now In areas using tone ac-
cess, or in the future if tone access becomes
a necessity.

The Ross & White RW-Bnd 2-meter f.m.
transceiver sells for $359.95 including crys-
tals for 146.940 mHz simplex and 146.34/
.94 repeater, microphone, power cable,
mounting bracket and tone encoder. If de-
sired the unit can be ordered less encoder
for $319.95. For more information contact
Ross & White, 50 West Dundee Road, Wheel-
ing, I1l. 60090. —K9STH/ 5
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For the most powerful antennas under the sun

e REPEATER

@ 2 Meter Fixed Station

Designed for the man who demands professional standards in 2
meter equipment. REPEATER LINE fixed station antennas are the 2
meter HAM's dream come true. With everything you need for top fixed
station performance...toughness, efficiency and the gain to gain
access to distant repeaters with ease. Work many stations, fixed or
mobile, without access to a repeater.

The right antennas for the new FM transceivers...or any 2 meter
fixed station.

REPEATER LINE Fixed Station Antennas

Tough, high efficiency antennas with a long, low radiation. For the
top signal and reception you want...and the top performance your
transceiver's ready to deliver.

267 Standard 1/4 wave ground plane. May be precision tuned to any
discrete frequency between 108 and 450 MHz. Takes maximum
legal power. Accepts PL-259. Constructed of heavy gauge seam-
less aluminum tubing.

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

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

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

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

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

231 15 element high performance beam. 17.8 db gain. Coaxial balun.
Beta Match. Unidirectional. Boom length 28'. VSWR 1.5:1. 52
ohm feedpoint. Extra-strength heavy wall commercial alumi-
num tubing.
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Antennaswith real PUNCH!
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WRITE FOR DETAILS

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

HY-GAIN ELECTRONICS CORPORATION

BOX 5407-FF LINCOLN, NEBRASKA 68505
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BY GLEN E. ZOOK,* K9STH/5

WE"VE been recognized! The 1972 edition of
the ARRL Radio Amateur's Handbook has rec-
ognized f.m. with its own complete section. This
Is remarkable since the Handbook only really
recognized transistors in the 1969 edition. Cer-
tain portions of the f.m. section are a bit out-
dated, especially those dealing with standards.
However, for the first real efforts towards f.m.
by the Handbook 1 say Well Done, and thanks
to the ARRL and to f.m.’s friend within the
ARRL, Roy Albright, WSEYB, West Gulf Divi-
sion Director,

As many readers already know, there is an
approximate 60 day lag between writing of this
column and its arrival at the mailbox. Because of
this lag, this column is being written about 1
month after the Repeater Directory hit the news-
stands. Comments about the directory have been
quite favorable. The prime criticisms were from
people in areas which did not report their re-
peater activities, Fortunately, these areas are
now sending in reports right and left. Thus, next
month’s column will include a large number of

*818 Brentwood Lane, Richardson, Texas 75080.

- T — .
-

Site of Midland, Texas repeater is about 4 miles

south of the city, The receiver antenna is a DB-220,

360’ above ground and the transmit antenna is a

5/8 wave groundplane 300’ above ground. (Photo
courtesy WASKHU)
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update information in the same format as the
original directory. This will be published in time
for the height of the vacation season. By the way,
how do you like the directory and its format?

Photographs

It is obvious that several photographs are
accompanying this column. These are the results
of efforts by the roving FM cameraman, Tom.
WASKHU. Tom's employment keeps him on
the road all over the Southwestern and Western
portions of the United States. Since Tom is a
very active f.m.'er, he often makes many friends
using many repeaters. This gives him a chance to
view and photograph the actual sites and equip-
ment for inclusion in CQ. So, why not beat Tom
to the punch and take some photos of your ma-
chine and send them in.

Technical Talk

"My #*@¢$ “Japtrac” intermods everytime I
go downtown.” “That @* 4+ =2 # 9% “Rice Box”
hears .76 when I'm on .79.” Sound familar? The
ham only f.m. rig often referred to as “Japtrac”
or “Rice Box™ has been the target of many com-
ments and criticisms. Some criticisms are de-
served in specific cases. However, intermod and
adjacent channel interference problems are often
not the fault of the ham only f.m., rig. Sure, you
hear the adjacent channel at times, and the unit
intermods when in the presence of many and/or
high powered commercial units. But, we ama-
teurs are not alone. The commercial services
have been fighting intermod for years. Now,
with, what it seems, everybody with two-way
radio intermod is a definite problem all over the
spectrum.

-

-
§i
" il

Vernon, W5BAJ, shown working on the Midland
Repeater. (Photo courtesy WASKHU)




W6AM doesn’t have to, since he began
using our professional guality VHF-
FM 2 meter transceiver with exclusive
Astropoint. The precise and powerful

Astropoint system actually blocks out
I all interference. So when one of the
nation’s number one hams is having a
2-way conversation he won’t have un-
| wanted interference.

Astropoint is featured on all standard
transceivers including
| the rugged, 12 channel

SR-C826M.

It's not only a compact
mobile but even fully
portable with the addi-
tion of a battery pack.

And there’s a lot more

that appeals to Don:
about the SR-C826M

| Why wont
Don Wallace

listen
{0 anyone

else?

than just Astropoint. All silicon semi-
conductors with solid state circuitry.
Ten watts of R.F. output power com-
bined with low power consumption.
MOSFET R.F. Amplifiers and mixers.

And the list of features goes on.

Which is why Don Wallace hasn’t been
listening to anyone else lately. Not that
he's choosy about who he listens to.
Just whose equipment he listens on.

For complete specifica-
tions and the name of

your nearest dealer,
write:

STANDARD
COMMUNICATIONS

CORP.
639 North Marine Ave.,

Wilmington, Calif. 90744
(213) 775-6284
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Close up of Midland, Texas ARC Repeater. It uses
a Sensicon “A’ Receiver and RCA-LD Transmitter.
(Photo courtesy WASKHU)

Many f.m.'ers have noticed that the older
commercial f.m, rigs do not have as many prob-
lems as the units designed for amateur f.m. work.
This effect is quite apparent when one looks at
the spec’s. For example, the typical amateur f.m.
rig has a spurious response specification of —60
db or better. The same spec holds for the ad-
jacent channel rejection, —60 db. Now, take a
look at the older tube-type commercial gear, For
example, the Motorola “G” receiver (TA140,
etc. series) has an adjacent channel rejection of
—100 db at either =18 kHz or =32 kHz depend-
ing on which Permakay Filter is installed (nar-
rowband or wideband ). The spurious response of
this receiver is also —100 db. The newer Motrac
receivers like the “M™ have a spurious rejection
of —100 db, an adjacent channel rejection of
=15 kHz at —100 db, and, EIA SINAD inter-
mod spec of —80 db. Thus, the commercial gear
i1s 100 times as good in rejecting spurious and
adjacent channel interference.

Why can’t the ham only rigs be as good? It's
simply a matter of economics. The average top
grade commercial f.m. receiving section alone
costs more than the entire ham only rig. The
manufacturers of the ham only equipment could
make the specs on their equipment just as good
as the top Motorola, GE, RCA, and others. How-
ever, the price would be out of the range of most
amateurs. Thus, lower price must bring lower
performance. You get what you pay for.
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Well, since we must live with the economical
units, we must find ways to get rid of the prob-
lems. In some cases the addition of a pre-amp to
the receiving section has cured intermod ills!
This is really due to the additional selectivity of
the tuned circuits in the pre-amp and their ability
to reject signals in the Commercial bands. Of
course the pre-amps are not as wide as the re-
ceiver front-end, so one cannot make as great
frequency excursions. Fortunately most f.m. ac-
tivity is confined to about 1 mHz on two meters,
and the normal pre-amp has no difficulty cover-
ing the segment.

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

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

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

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

Now, in the case of adjacent channel inter-
ference. Realignment of the 1.f. coils for a peak
can often help here. Since most amateur f.m. is
going narrowband, it 1s not usually necessary to
use a sweep generator and keep the i.f. cans
tuned broad. In other cases it may be necessary
to replace the ceramic or other type of filter with




People who know about quality
know about Sentry

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

You’'ll also find us as standard equipment make sure when you buy crystals from Sentry

in the best of radios, and wherever quality, you “Buy the Best”,

dependability and service are important. |f

these are important to you then specify |f you haven't received a copy of our new

Sentry crystals. 1972 Catalog of Precision Quartz Crystals
and Electronics for the Communications

Today, more and more people are turning to  Industry send for your copy today.
Sentry. That’s because we take extra care to

“Buy the Best”
SENTRY MANUFACTURING COMPANY

Crystal Park, Chickasha, Oklahoma 73018

- PHONE: 405-224-6780 / TWX 910-830-6925
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General Layout of Big Spring, Texas W5AW re-

peater. Note cavities and cooling fan arrangement.
(Photo courtesy WASKHU)

Internal view of the Big Spring, Texas repeater. It
consists of a Bendix Mobile unit converted for re-

peater use. Object in upper right is code wheel
lid. (Photo courtesy WAS5SKHU)
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a similar type with sharper skirts, This will usu-
ally cure all but the most severe problems. If
you are trying to work 146.790 mHz in the same
building as the repeater with 100 watts output
on 146.760 mHz, forget it and move.

As a tip in buying a new piece of gear, take
a good look at all the specifications. Remember
that channel spacings in many portions of the
country are 30 kHz now. Also remember that
intermod is a problem in the heart of a major
metropolitan area, but that most areas, including
the suburbs do not have such a problem. Also,
always read the reviews in the major amateur
magazines to see how the units functioned under
controlled circumstances.

Mini-Review

New-Tronics Corporation, better known by
their trade-mark, Hustler, has just come out
with a new 2 meter mobile antenna designed for
the mobile f.m. operator. The model CGT-144
1s different from all other mobile whips on the
market at the present time. This antenna is two
half waves in phase! The CGT-144 is spec’d at
5 db over a quarter-wave groundplane antenna.
Although 1t 1s quite long, about 85", it has suffici-
ent gain to make it quite attractive to the ama-
teur in the fringe area or who is running low
power

A sample of the CGT-144 was forwarded by
New-Tronics to this columnist for evaluation.
Since the length is 857, it was decided to mount
it on the rear of the XYL's station wagon rather
than on top of the van normally used for com-
muting. The rig in the station wagon 1S a
U43HHT-1130E Motrac running about 50 watts
output. The CGT-144 was adjusted for mini-
mum reflected power using a Bird 43 Thru-line
Wattmeter. This is accomplished by sliding the
whip within the base and tightening a set-screw.
Best reflected power was about 2 watts with 50
forward.

After rechecking the Motrac for peak per-
formance on the bench I started out working a
local on 146.940 mHz direct. Within minutes
other amateurs had joined in. After driving
north on US7S5 for about 1/2 hour 1 gave up.
The signal was still quite copyable, and usually
full-quieting to a station about 65 miles away!
INot bad at all for direct. In the Richardson area
there are a few holes in which a mobile signal 1s
usually lost, or, at best becomes quite noisy. I'he
CGT-144 talked out of these holes with a “full
quieting” signal,

Since I do not have a full antennae laboratory
at my disposal | cannot adequately judge the
absolute gain of the CGT-144, However, I, like
most amateurs, am concerned with how the an-
tenna performs, not how it looks on paper. The
New-Tronics people informed me that the ap-
proximate angle of radiation i1s 15-20 degrees
above the horizon. Also, the theoretical gain of




ADD A LINEARTO MY FM RIG? Why not?
You didon80-40-20-15-10& 6

And you did it for a good reason!
You wanted to put out a signal that others could hear without
noise, fade, fatigue, or interference.

A DYCOM M BOOSTER*can do for you what it has for over 3,000 amateurs.

® Provide up to 50 times increase in ® Provide mobile rig with more variety -

power. car-car, car-base, plus more repeaters
® Reduce the cost over a higher power you can work through.

rig. ® |s fully guaranteed to perform with
® |s fully transistorized - no tubes to an outstanding warranty program.

ever replace.

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

AN

10-0
The ultimate in solid state pow-
er 8—15 watts input will put
out 80 watts minimum, 125 D
\ watts maximum. Typically 100 “Block Booster "’ 8—12 watts
watts output for 10 watts input. in, 40—55 watts output. Your

$195.00 HR-2A will typically put out "Super Brick/TR22 Booster”,
55—60 watts. > .: now you can have from 35—45
o99.95 watts for .8—2 watts input.
Typically 38 watts output/1
; All boosters have automatic low insertion loss watt input.
in/out switching. All operate from 12—-15V DC. 599.95

Isn“t it time you also went DYCOMM?

They are rugged: built to take vibration, load
mismatch and over-voltage.

To order: See your nearest DYCOMM dealer,
if none near you, order direct and add $1.55
for shipment.

For more information,

call or write: 305/844-1323; 844-1324
% A common term for add-on amplifiers. DEALER INQUIRIES INVITED
W . .

DYNAMIC COMMUNICATIONS. INC.
948 Avenue “E’" Rwiera Beach Flonda 33404
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Alex, W5TOC, shown checking out W5AW, the
Big Spring repeater. Repeater site is about 2 miles
south of the city on a hill. The receive antenna is
a )" pole about 250’ above ground. Transmit

antenna is about 220’ up. (Photo courtesy of
WAS5KHU)

two half waves in phase is about 6 db. However,
the feed of the CGT-144 is such that the top
section is starved voltage fed with the slight re-
duction in gain,

The antenna is available with two types of
mounting: 3/4” hole mount; and trunk-lip
mounting. The suggested list price was not avail-
able at press time, but watch the ads. The CGT-
144 is worth considering.

NEWS

More DX news this month! Ansyl, YV5SDLT,
dropped a card in the mail with the following in-
formation about f.m. in Caracas, Venezuela.
Their 2 meter f.m. repeater is on a 7000 foot
mountain with an input of 145.000 mHz and
an output of 147.000 mHz, A second repeater is
under construction and will also be at the 7000
foot level. The average level of the city of Ca-

Under attock by EIA

220 221 222 223 224 225

20kHz Channel spacing
2 SkHz deviation
1 mHz Input/output spacing

Fig. 1—Texas VHF FM Society 220 Band Plan.
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racas is 3000 feet, so those repeaters must romp
and stomp. For the simplex operator 146.940
mHz is used extensively. Ansyl has promised
more information, so we should be hearing more
and more about f.m. in that part of the world.

Texas VHF FM Society: The winter meeting
of the Texas VHF-FM Society was held during
the later part of February in Corpus-Christi,
Texas. Prime discussions were the new Constitu-
tion, which was tabled for further rewording;
the TIRS or Texas Inter-city Repeater System
for connecting repeaters during emergencies;
and a 220 mHz band plan for the state. The 220
mHz band plan makes use of several plans
which have been proposed in the various publi-
cations. Basically it sets aside the 220-220.5
mHz and 222.0-222.5 mHz ranges for DX work
as requested by the ARRL. Also, the channel
spacings for f.m. are 20 kHz and repeater input/
output spacings are 1 mHz to allow simplex
operation with the same equipment. The plan is
such to place as much activity in the besieged
lower 2 mHz as possible. Inputs were placed on
the high side similar to the state 450 mHz band
plan. Guard channels are provided to keep f.m.
away from the DX’ers. A Sketch of the proposed
band usage appears as figure 1. The next meet-
ing of the Texas VHF FM Society is planned for
Austin in August.

Channel Marker

The schematic of the W5PCX channel marker
which appeared last April has an error., The
connections to Ulc should be made as shown in
figure 2. Also, the prototype model worked well,
but subsequent models have had to have pins 6
and 7 of both U2 and U3 grounded for proper
operation. Don't quite know why, may be a
difference in manufacturers,

Finale

The last couple month's Technical Talks have
been rather devoid of construction. Here's hoping
that next month’s project works out all right. If
so, then back to construction. Now, get out those
cameras and head out to the repeater during this
warm summer weather, Also, suggestions as to
just what you want to see are always needed to
keep this column in tip-top shape. So let’s have
those comments and suggestions. Best of luck
and see vou next month, 73, Glen, K9STH/S

10
] Ug

S
Ground
line line

Fig. 2—Corrections and Additions to Channel
Marker (April, 1972).




Top View

BY IRWIN MATH,* WA2NDM

LAST month we looked at the different
families of Integrated Circuits available and
learned a little bit about them. This month
we will discuss some practical uses for read-
1ly available units.

The most common family of digital inte-
grated circuits available is the TTL 7400
series. These chips are all 30mHz (approx.)
logic, fully compatible with each other, and
operate from a 5 volt power supply. Almost
all of the major types of logic functions are
available and the cost for even the most com-

plex chip rarely exceeds $2.00 on the surplus. .

market. Complete technical details pertain-
Ing to specific device numbers are available
from most of the integrated circuit manu-
facturers. At the completion of this months
column, we have indicated the technical data
division addresses of these manufacturers. A
short note, describing the chip in question
as well as a brief (no more than one or two
sentences) description of the intended use
will often bring data sheets and application
notes that will all but solve the problem. You
will have to interpret the data, though. as
most companies do not or will not design
circuitry for individuals as they are far more
concerned with their quantity users, Now to
the circuits.

Figure 1 1s a schematic diagram of an
SN7400 quad 2-input gate which is quite

*5 Melville Lane, Great Neck, N.Y. 11023,

5y
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Fig. 1—SN7400 schematic. 'L
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"

Fig. 2—60/120 p.p.s. pulse generator described
in text. Don’t forget the +5 volt source for the
SN7400.

common and very readily available. It con-
tains, as can be seen from the diagram, four
(quad) 2-input gates, completely separated
from each other. In order for the output of a
particular gate to be low, both inputs to the
gate must be high. With this thought in mind,
we can proceed to fig. 2.

This circuit i1s a Schmitt trigger, used to
produce accurate, highly stable timing pulses
from the a.c. line. Such pulses are perfect for
amateur television synchronizing applica-
tions as well as all kinds of special timing
systems. By connecting a <= 60 divider to
the output of this “pulse generator” we can
obtain 1 pulse per second to an accuracy of
about 0.1% , the inherent accuracy of the a.c.
line. Such pulses are perfect for digital clock
applications.

As can be seen from the schematic, either
half wave rectified (60 p.p.s.) or full wave
rectified (120 p.p.s.) half sine waves are
applied to the input of the first gate. When
the input is at the zero point of the wave,
the output of the first gate is high thereby
making the output of the second low. This
low output i1s fed back through the 270 ohm
resistor to the first gate “locking™ the output
of i1t to the high state.

As the input now rises, one input to the
gate becomes high but the gate will not

switch until the diode conducts and allows
*Sv. +5w.'2p.p.5.

1p.p.s.

SN7490

SN7492

& 3 710 6 T 10

oy

Fig. 3—Divide by 60 circuit. Note that the SN7492
also provides a 2 p.p.s. output.

June, 1972 e CQ e 49




Output
sl.I'

100KkHz |14 13121 9 100 14 2 S 12 1
|

oo SN7400 | SN7490
‘ 1 2 3 a4 S 6 7T & T 10 L

+5v. =1

10kHZz

11 14 2

S 12 1 11

SN7490

£ 2 11 & 310 1 13

SN7474

r 10 3 r 9 14
| e

Se—s

Fig. 4—Marker generator described in text.

both inputs to become high. Only at that
point does the gate output become low forc-
ing the following gates output to become
high. Again, the feedback through the 270
ohm resistor locks the state. As the input
now begins to fall, it can be seen that the first
gate will not revert back to the high state
until the input falls much lower than the
point where the gate originally switched.
This 1s because of the feedback signal that
keeps the other input of the gate high. The
two remaining gates in the SN7400 are con-
nected as inverters and serve to further
“steepen” the rise and fall times of the
system.

Figure 3 shows an SN7490 decade divider
and an SN7492 =6 chip connected as a
=60 circuit. This configuration, connected
to the one just described will provide the ac-
curate 1p.p.s. pulses for the digital clock and
similar applications.

The SN7490 can also be used as a freg-
uency divider by employing a trigger (fig. 2.)
connected as a driver for it. With a 100kHz
frequency standard (present In all good
quality receivers) as a signal source, the cir-
cuitry shown in fig. 4 will produce harmonic
rich markers at 100kHz, 25kHz, 10kHz,
2.5kHz, 1kHz, and even 250kHz which
should be of interest to even the most de-
manding s.s.b. enthusiast. Since the division
ratios of these circuits are fixed, inputs can
be any frequency up to the limit of the chips.
In this way many different frequencies can
be produced from a single source. Just think
what a v.f.o. driver will do!

By employing a trigger suitable for higher
frequencies (the one in fig. 2 is probably only
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good for a few hundred kHz or so) the
SN7490 will divide by 10, any signal up to
its limit of about 18—20 mHz.

Another useful 7400 series integrated cir-
cuit is the SN74121. This versatile device 1s
a monostable multivibrator, often called a
one-shot, with a period that can be anything
from 40 nano-seconds to 40 seconds. Figure
5 shows the hookup for this device.

A positive pulse of at least 50 nanoseconds
in length into the input pin 5, will cause the
circuit to produce an output pulse whose
length is directly dependent on the values of
R, and C, according to the following
formula:

Output pulse width = C,R, log.2.

R, can vary from as low as 2K to 40K while
C, may be any value from 10 pf to 10 mf.
The two charts of fig. 6 will be of great help
for those not wishing to do the math, Hi! |
might also add that the input pulse can be
of any length greater than the previously
mentioned value. It is the rise time that fires

+5Sv. C'* +5v.
__J [%%1::???551
14 13 12 11 10 & @
SN74121
1 2 3 4 5 =& 7
|
Sl . i e
input Qutput

Fig. 5—40 ns to 40 second monostable. See text
for values of Rt and Ct.
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Fig. 6—Timing charts for SN74121.

the circuit and, once fired, the input no longer
has any effect.

Other 7400 circuits available but too
numerous to outline here in circuitry are:
50 mHz fhp-tlops (SN74HI101): BCD to
decimal converters (SN 7441); decade BCD
counters (SN7490): Divide by 2, 4, 8, and
16 in one package (SN7493): and Divide by
2, and 6 in one package (SN7492) not to
mention a host of other logic functions.

We would be most happy to hear about
your accomplishments with digital circuitry,
especially where it 1s of interest to radio
amateurs, and will be happy to pass on worth-
while information to our readers.

As promised, here is a list of integrated
circuit manufacturers:

O.1lmf
S0w. | i
10 pf
I.F. I + 12

e SIGNETICS
. i Audio

E I T 8 14 output

. 1mf

[r Jci(p) [Calpt) [LiluH)

10.7mHz| 120 4.7 |15-3

} 4.5mHz| 120 3.0 | 714
2mHz| 300 30 |16-30

IdﬁﬁkHtF 650 | 3.0 [135-240]

Fig. 7—Simple f.m. detector circuitry.
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MOTOROLA SEMICONDUCTOR PRODUCTS
5005 East McDowell Road
Phoenix, Arizona 85008

FAIRCHILD SEMICONDUCTOR CORP.
313 Fairchild Drive
Mountain View, Cahif. 94040
TEXAS INSTRUMENTS INCORPORATED
Marketing & Information Services
P.O. Box 5012 MS 308
Dallas, Texas 75222

SIGNETICS CORPORATION
811 East Arques Avenue
Sunnyvale, Calif. 94086

RCA
Solid State Division
Somerville, New lersey 08876
I'TT SEMICONDUCTORS
3301 Electronics Way
West Palm Beach, Fla. 33407
Although we rarely repeat information, in
response to the nearly 150 hams who have
written to me pertaining to two articles I had
previously written in November 1971 CQ,
and February 1972 CQ, 1 am taking this

[Continued on page 80|

m— * +12v,
68 K 27K pam
25v.
> Audio
|( > output
To 10mf
Capacitor 2N4123
e
10 K 470 3mf
10v.

Fig. 8—Simple one stage audio amplifier for use
with circuit of fig. 7.
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Semiconductor Supermart

¢ MOTOROLA e RCA e FAIRCHILD « NATIONAL @ HEP  SIGNETICS

DIGITAL READOUT

At a price everyone
can afford. . . $3.40

* Operates from 5 VDC
* SameasTTL and DTL
* Will last 250,000 hours.

Actual Size

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

SPECIAL OFFER

* BCD to 7 — Segment

&

PLESSEY

* Digital readout SL403D

Decoder/driver
7490 Decade Counter
7475 Latch

Only $8.40

$3.95

construction

LM370 AGC/Squelch amp ....c.covvneenne
LM373 AM/FM/SSB Strip ...ocovvenrrnnnnns

3.5WAUDIO AMP IC
HI-FI QUALITY

with 12 pages of

data

$4.85
$4.85

LM309K 5V, 1 A regulator, 3-lead to-3-case.
Easy to use. Recommended for all

The big difference is the price. T T SRS cvnits ctmneibatins $3.50
POPULAR IC’s PREMIUM QUALITY
MC1550 Motorola RF amp .......... $1.80 155?3.'NSTRUMENTS
CA3020 RCA % W audio............... $3.07 .
CA3020A  RCA 1 audio ........cceevnnn, $3.92 7447 Decoder/driver for the digital readout
CA3028A RCA RF amp e $1.77 or other 7-segment displavs ........... $2.25
CA3m1 HCA ........ sessseserssssassnannnns % -66 ?m @tES - 35
MC1306P Motorola % W audio ......... $1.90 | 7421 NIXIE diver . $1.95
MC1350P ngh galn RF EITIDHF amp 51.15 7490 decade Cﬂunter g $14_0
MC1357P FM IF amp Quadrature det$2.25 7475 i o N P $1 40
MC1496  Hard to find Bal Mod .... $3.25 e e A bk '
: 7495 ST IRBG. oissiiinisisinsminmsaasanine NI
MFC4010 MUIti‘ﬂUfﬂOSﬂ'WidE‘bﬂnd 74121 monostable T A |, $1.80
g ... $1.98 ' :
B L i ot by o $160 7473 dual Flip-FIOP ....eeeeeeeeeeeeeeeenn 85
MC130BP Dual Stereo preamp.......... $2.75
MC134P FMmultiplexer stereo demod$4.95 MOTOROLA DIGITAL
;ET J MC724 Quad 2-input RTL Gate ... $1.00
MC788P Dual Buffer RTL . $1.00
MPF102 LT il A T R S $.60 MC789P Hex Inverter RTL ... ... $1.00
MPF105/2N5459 JFET ...ccvvviiennnncnnnsees .96 MC790P Dual J-K Flip-flop . $2.00
MPF107/2N5486 JFET VHF/UHF....... $1.26 MC799P Dual Buffer RTL ... $1.00
MPF121 Low-cost dual gate VHF RF .85 MC1013P 85 MHz Flip-flop MECL ... $3.25
MFE3007 Dual-gate.........cceveeeeennnes $1.98 MC1027P 120 MHz Flip-flop MECL ..... $4.50
s L Tt S e L $1.75 MC1023 MECL Clock driver .......... $2.50
3N140 PRI o ivisovisiisinsasissnas $1.95 MC4024 Dual VCO ... $3.00
3N141 e R A S $1.86 MC4044 Freq. Phase Det .. $3.00
PLESSEY INTEGRATED CIRCUITS TRANSISTORS & DIODES
GREAT FOR SSB RCVRS AND XMTRS
: MPS6571 .. .60
SL610 lownoise 150 MHz HFgﬂﬂd AGC$565 MPS A12 NPN Darllngtﬂn Galn 20'( 70
SL612 low distortion |F mOd AGC.. $565 IN706 packet of 4 et $1m
SL621 AGC generator for SSB rovrs.. $8.30 2N2218 packet of 2 $1.w
SL620 AGC gen. SLSSU Audio........... $8.30 1N4001 pﬂEkEt ﬂf 6 $1-m
SL630  multipurpose audio amp........ $5.35 1N4002 packet 0f 6  ..ooeveeeeevveeeerannen, $1.00
SL640 Top perfﬂrming balanced mixer 10.88 1N4004 packet of 6 $1.00
SL641 low noise rcvr mixer............. $10.88
SIGNETICS PHASE LOCK LOOP Fisams aod JO¢ tor SuppRY
NES561B Phase Lock Loop ............... $9.50 CIRCUIT SPECIALISTS CO.
NE562B Phase Lock Loop . $9.50 Box 3047, Scottsdale, AZ 85257
NES565B Phase Lock Loop $9.50
NES66V VCO (Function Ganaratur] . $9.50 F““T.,?::Z,;k’L*;Ef‘éiff,EiiT.’.l{f‘ﬂ”" or
NES567V Tone Decoder (PLL) .......... $9.50 All devices are first quahity and are fully guaranteed.
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CQ Reviews:

The Heathkit IM-102
Digital Multimeter

BY WILFRED M. SCHERER,* W2AEF

T HE trend In recent years has been toward
equipment with digital readouts obtained
electronically. In line with this the Heath
people not so long ago introduced a low-cost
frequency counter.! They have now come up
with another digital instrument, the Model
IM-102 Digital Multimeter (DMM) that is
an a.c. operated v.o.m. to measure resis-
tances, d.c. and a.c. voltages and currents.

Besides having an up-to-date state-of-the-
art device, the advantage gained by the use
of the DMM over the analog type of device
(those using a mechanical meter movement
with pointer and scale) is the attainment of
much greater accuracy, higher resolution,
direct readout, repeatable readings, correct
indications obtained from any viewing angle
and regardless of the instrument’s physical
position. Gone are the errors encountered
with parallax problems, interpolation, fric-
tion, balance, static electricity and non-
linearity.

The IM-102 is a solid-state affair offering
an accuracy of 0.2% =1 digit on five d.c.
ranges of 200 mv, 2, 20, 200 and 2000 v. with
a resolution of 100 uv on the 200 mv range
and up to | v. on the 2000 v, range. Adjust-
ment to the stated tolerance is made using a
factory-assembled 0.2% precision d.c. cali-
brator supplied with the kit. A transfer
method, using internal circuitry of the IM-
102, provides an a.c. accuracy on like ranges
of 0.75-1.5% = 1 digit (40 Hz-10kH7). de-
pending on the range. (1 kv limit on 2000
v.d.c. and 500 v. limit on 2000 v.a.c. ranges.
The current ranges are 200 wa, 2, 20, 200 ma
and 2 a. with an accuracy of 0.3-0.5% = |
digit on d.c. and 1-1.5% = 1 digit on a.c.
(40 Hz-10 kHz). Six resistance ranges are
200, 2K, 20K, 200K, 2M and 20M with an
accuracy of 0.5% = 1 digit, except 1.5% on
the two highest ranges.

*Technical Director, CQ.

“CQ Reviews the Heathkit Model IB-101
Frequency Counter,” CQ, July 1971, p. 47.

Note that the percentage of accuracy 1s
based on actual reading, not on a full-scale
basis as done with conventional meters where
the percentage of error rises at values below
full scale. For example; with a meter rated
at £2% of full scale, the tolerance on the
50 v. range is = | volt (.02 x 50) at any
point. At 20 volts a | v. error amounts to 5%,
whereas with a tolerance based on actual
reading, the percentage of error is constant
over the range.

The polarity on d.c. is automatically indi-
cated by a plus or minus sign at the viewing
window, eliminating the need for switch-
ing leads under conditions of different polar-
ity.* An over-range indicator tells when the
measured parameter i1s greater than the full-
scale capability of the range in use. The
decimal point is automatically placed on all
ranges. Overload protection i1s obtained with
fuses on the volt-ohm input, the current in-
put and a.c. power line. Except on the d.c.v.
function, protection also is provided with
clamping diodes.

The unit operates from a 120 v.a.c, source
(or may be wired for 240 v.a.c.) for which
there 1s a detachable 3-wire polarized line
cord with the grounded lead connected to the
chassis for personnel protection. Unlike many
v..v.m.’s, the common-input lead and the

-The polarity is related to that above or below
that at the common lead.

The Heathkit IM-102 Digital Multimeter.
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Interior view at top of the IM-102.

circuit-board grounds are isolated from the
chassis and the case and may be floated 500 v.
above the power-line ground. A high input
impedance minimizes circuit loading. For
d.c. it is 100M on the 200 mv range, 1000M
on the 2 v, range and 10M on the other
ones. The a.c.-input impedance is IM at 150
mmf on all ranges.

Circuitry

A detailed description of the circuitry in
the IM-102 and explanation of its operation
1s too involved to present here (complete data
Is given in the manual), but basically the set-
up is as follows:

All input fuctions are scaled or converted
to fundamental ranges of 200 mv or 2v. as
the need requires for the particular range
setting. The d.c.-voltage measuring arrange-
ment engages a high-impedance bipolar an-
alog-to-digital converter that functions on a
patented dual-slope principle.

Bottom view of the IM-102.
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Fig. 1—Charge and discharge times for opera-
tion of the IM-102 as explained in the text.

This action 1s shown at fig. 1. The sum of
the two time elements, T1-T2, is the total
time, T, required for 8000 pulses of a clock
oscillator that functions at 40 kHz (because
of this summation, operation is not depen-
dent on clock accuracy or stability). During
T1, an integrator charges a capacitor as in-
dicated by the upward-sloping ramp. During
T2 the capacitor discharges as shown by the
downward-sloping ramp. The ramp down
time, T2, is counted, decoded and displayed
by cold-cathode Nixie tubes.

A.c.-input voltages are converted to d.c.
using an average-responding a.c.-converter
setup calibrated in r.m.s. The converter pro-
duces a full-scale d.c.-output potential of 2 v,
for all a.c. ranges.

Current readings are obtained by measur-
ing the voltage drop across one or more re-
sistors in series with the circuit under test.
The resistance network i1s so arranged that
the full-scale potential for all ranges is 200
myv. This i1s measured using either the d.c. or
the a.c. voltage-input circuit as the need
requires.

Resistance is measured by passing a con-
stant current through the unknown resistor
and then reading the d.c. voltage drop across
it. This current is different for each ohms
range, running from 1 ma on the 200-ohm
range to only 0.1 na on the 20M range.

Construction

The unit i1s assembled on double-faced
printed-circuit boards in much the same
fashion as previously described for the Heath
frequency counter. Similarly, the panel is
die-cast zinc with a tinted viewing window,
The unit 1s housed in a light-weight alu-
minum case made up of top and bottom U-
shaped half-shells. A carrying handle may be
used as a tilt-up stand. The various facilities
are automatically set up using a 4-position
function switch and a [2-position range
switch. Input terminals are banana-pin jacks
of which there are three; one red, one black




and one white. A black common test lead is
assembled with a clip at the test end. The
other lead is red and is put together with a
test prod on the end of which may be slipped
a miniature clip equipped for the purpose.

Assembly

It took 14 hours to get our IM-102
together and calibrated, time which may
have been shortened had it not been for our
current custom of measuring each resistor to
make sure it is correct before installation.
This is a procedure that might have saved us
operational headaches in other cases!

Assembly is made on two circuit boards:
a large main one and a small one for the a.c.
converter section. Special range and function
switches, enclosed in ceramic and designed
for circuit-board installations, also are em-
ployed. There are 25 diodes, 19 IC’s and 18
transistors (including a number of FET's)
to be installed. For the IC’s, small pins, serv-
Ing as connectors, are first soldered to the
boards. 14-pin sockets are installed for three
Nixie tubes which display the last three
digits. A vertical neon bulb is used for the
first digit when four figures are required and
shows up as figure | (the highest indication
on any range is 1999).7 Small “trim-pots,”
some of which are accessible through holes
at the rear of the case, are installed for most
adjustments.

Calibration

The calibrator consists of a mercury cell
in conjunction with a resistive network that
1s adjusted and sealed at the factory for an
output potential of exactly 200 mv. This
serves as a standard for calibrating the 200
mv range of the IM-102. After this is done,
the mercury cell is switched off and another
resistive network is connected to a 3.5 v.
point on the DMM circuit board and is ad-
justed by the user to produce 200 mv across
one section of the network as indicated by
the 200 mv range previously calibrated. This

“This 1s characteristic of a 3%2 digit instrument
of which the IM-102 is a type. This means that
for a four-numeral readout the unit displays
three decades up to 999 above which only a one
can appear as the first significant figure. Hence,
the highest normal indication 1s In terms of
1999; however, the definition also implies some
over-range capability which in the case of the
IM-102 is rated at 20% . Under such conditions
only three digits show up and must be mentally
preceded by a rwo. On the other hand, a maxi-
mum display of 9999 would require a 4-digit
instrument.

The calibrator for the IM-102 is supplied assem-
bled on a small circuit board as shown here.

causes 2 volts to appear across another por-
tion of the network which is then used as the
standard to calibrate the 2-volt range. The
other ranges automatically then fall in line.
Incidentally, the calibrator also may be used
to check other high-impedance instruments,
such as a v.t.v.m.

A.c. calibration is as follows: With the
function switch set for d.c. volts, a display 1s
had of the average value of a half-wave a.c.
potential. Such a potential is obtained from
the power transformer, through a rectifier,
and is applied to a test point where it is ad-
justed for a reading of +9.00 on the 20 v.d.c.
range of the DMM. Since this is the average
value, the r.m.s. potential is 9.99+ (1.11 X
av.). The circuit 1s next switched so that a
full sine wave from the transformer i1s ap-
plied to the test point (via the adjust control
which has already been set) where the r.m.s.
potential is now doubled (because of the full-
wave action) to 19.998 + volts, close enough
to calibrate the a.c. range at 20 v.

The ohms set up is calibrated using pre-
cision resistors on the calibrator board plus
separate ones supplied with the kit.

Operation and Performance

Not having on hand any other voltage
standards or voltmeters with a better rated
tolerance than that of the IM-102, we were
not in a position to precisely check the ac-
curacy of the instrument; however, compari-
sons between two [IM-102’s, calibrated
against individual calibrators supplied with
each, indicated both instruments to track
together within the rated tolerance. Checks
against several voltmeters of known accuracy
at specific points (recently checked against a
commercial precision voltage calibrator)

confirmed our belief in the preciseness of the
IM-102’s.

[|Continued on page 84|
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For the most powerful antennas under the sun —
Go all the way into

the m&g

There's nothing half-way about the new Hy-Gain REPEATER LINE.

Designed for the man who demands professional standards in 2
meter mobile equipment, the REPEATER LINE is the 2 meter HAM's
dream come true. It's got everything you need for top performance...
toughness, efficiency and the muscle to gain access to distant re-
peaters with ease. Reaches more stations, fixed or mobile, direct,
without a repeater.

The right antennas for the new FM transceivers...or any 2 meter
mobile rig.

Rugged, high riding mobiles. Ready to go where you go, take what
you dish out...and deliver every bit of performance your rig is ca-
pable of.

261 Commercial duty 1/4 wave, claw mounted roof top whip. Pre-
cision tunable to any discrete frequency 108 thru 470 MHz. Com-
plete with 18’ of coax and connector. 17-7 ph stainless steel whip.

260 Same as above. Furnished without coax.

262 Rugged, magnetic mount whip. 108 thru 470 MHz. Great for
temporary or semi-permanent no-hole installation. Holds secure
to 100 mph. Complete with coax and connector. Base matching
coil for 52 ohm match. 17-7 ph stainless steel whip.

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

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

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

269 Rugged, durable, continuously loaded flexible VHF antenna for
portables and walkie talkies. Completely insulated with special
vinyl coating. Bends at all angles without breaking or cracking
finish. Cannot be accidentally shorted out. Furnished with 5/16-
32 base. Fits Motorola HT; Johnson; RCA Personalfone; Federal
Sign & Signal; and certain KAAR, Aerotron, Comco and Repco
units.
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BY JERRY HAGEN,* WA6GLD

PR{JHABLY the West Coast’s outstanding
DX Activity is the Annual DX Conference
which is alternately sponsored by the North-
ern and Southern California DX Clubs. This
year's conference was no exception, however
for CQ it was even more significant as three
major award presentations were made to out-
standing DXers. Martin Laine, OH2BH was
inducted into the CQ DX Hall of Fame while
Gordon Marshall, W6RR was presented the
CQ Plaque for High USA Score in the 1970
CQO WW Phone Contest and Bob Ferrero was
presented the Potomac Valley ARC Cup for
the 1970 CQ WW Phone Contest, Popularity
of the event continued to grow with a final
attendance figure of 325 including all call
areas except 1, 4 and 8 plus VE, KH6, KL7,
DL, OH, VRI1, and featured speakers JAI-
BK,VKO9NP, OH2BH and JYODK.W6ASD/
DL5DD won the distance award coming
from Germany on a particularly well timed
business trip.

Proceedings started with a motion picture
of XUIAA operation narrated by JAIBK
with some footage of notable DXers in Japan.

*P.O. Box 1271, Covina, CA. 91722

~ S7a
Glenn Rattmann, WO6MAR accepts the SCDXC

“DXer of the Year” plaque from SCDXC President
Dick Norton, W6DGH.
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The CQ DX Award Program

C.W. DX
. (e A DKSEL 89......K6VA
88...... K2MFY
2XS.S.B. DX
S 3 11ZV 200, ... W6YMYV
198...... PY7AEW 20870 DL6KG
199...... SMSSB 1 4 o MY DJ2AA
CQ DX Endorsements
C.W.
K2ZMFY—150
2XS.S.B.

310 — SM53SB, WeYMV; 300 — G3RWQ,
I1ZV, K4RTA; 250—DL6KG, G3KYF; 200
—DIJ2AA.

Complete rules for the CQ DX Award
Program may be found on page 58 of the
January, 1971 issue, Application blanks and
copies of the rules may be obtained by send-
ing a business size self-addressed stamped
envelope to the Award Manager, P.O. Box
1271, Covina, Ca. 91722 or to the DX Editor.

Next came slides of NCDXC and SCDXC
members’ stations featuring W6 “"Big Guns.”
CQ DX Advisory Committee member W6N-
JU conducted a DX Forum, concentrating on
DXCC country criteria changes being con-
sidered by the ARRL DX Advisory Com-
mittee. After much discussion and voting the
summary vote showed the attendees to be
overwhelmingly in favor of maintaining the
current DXCC criteria, including unadminis-
tered rocks.and reefs. The pre-banquet cock-
tail party was its usual success. The banquet
program featured Martin’s presentation of
the 3CIEG and 3C0AN DXpedition with
slides contributing a vivid description of the
article which appeared in January CQ. NC-
DXC awards were presented to K6CQF, K4-
BVD/6, WA6IQM, and K6 AHV. The
NCDXC DXer of the year was awarded to
Don Schlessinger, W6MAYV, who has been
very active in contests and organizing the W6
QSL Bureau and NCDXC 2-Meter DX Net.
SCDXC Awards were made to W6RR, K6L-
OM, K6RU, W6HX, W6VSS, and W6ANN
for DX contest activity while Glenn Ratt-
mann, W6MAR was honored as SCDXC
"DXer of the Year.” Glenn has been ex-
tremely active in DX Contests and was just
awarded 5 Band DXCC #126. The evening
was capped by the door prize award of a Sig-
nal One which was won by WB6NRK.




a winning pair....the

“Kenwoodl
twins”

THE MOST EXCITING RECEIVER AND TRANSMITTER TO ENTER THE AMATEUR SCENE IN RECENT YEARS. THE
KENWOOD R-599 SOLID STATE RECEIVER AND T-599 HYBRID TRANSMITTER HAVE ESTABLISHED NEW STAN-
DARDS OF PERFORMANCE, RELIABILITY, FLEXIBILITY, STYLING AND VALUE.

THE R-599 RECEIVER: .5 microvolt sensitivity
(amateur bands 1.8-21.0 MHz) e Dial readout
to 14 kilocycle ® Special detectors for SSB, AM,
and FM e Transceive operation with T-599 e
Built-in 100 kc and 25 kc crystal calibrator e
Built-in 500 cycle CW filter ® Provision for two
meter and six meter coverage with optional ac-
cessory self-contained converters ® Advanced
““Space-Age’’ styling e Adjustable threshold
squeich e Only $349.00 e S599 Speaker $16.00

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

-

'_['l'r'_l,,! ,-'m

TS. 51”15

.IIH". N (:'r.-"*-{:

The Kenwood TS-5118 is a
| tive band SSB and CW trans-
ceiver packed with power
and performance. .. offering
features never before avail-
able in its price range. For
example: built-in VOX, crys-
tal calibrator, noise blanker,
receiver incremental tuning,

INPUT POWER:

SENSITIVITY:

pole filter, stable FET VFO,
dual conversion and acces-
sory CW filter.

FREQUENCY RANGE: 10, 15, 20,
40 & 80 meters (Amateur Bands)
O MODES: LSB, USB, CW DO
500 watts PEP,

300 watts CW nominal. O
3.5-21.6 mHz band;

0.5 uv S/N 10 db 28.0-29.7 mHz
1 kHz frequency readout, 8 band; 1.5 uvS/N 10 db and less
than 100 cps frequency drift per
30 minutes after warm-up O
SELECTIVITY: SSB more than 2.4

KC (at 6 db) with 2 to 1 slope ratio
CW more than 0.5 KC (at6db) O
A.F. OUTPUT: more than 1

watt (10% distortion) O TUBE &

SOLID STATE COMPONENTS: 10
Tubes, 1 1C, 37 Transistors, 4 FET,
2 Diodes O PRICE: $415.00

PS 5115 ® Power Supply with built-in
— speaker $105.00

CW-1 Filter $39.00

VFO 5SS $105.00

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701

714/772-9200
816/679-3127

931 N. Euchid, Anaheim. Calif. 92801
Butler, Missouri 64730
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WPX HONOR ROLL

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

MIXED
W40PM JOB FUEIEE . ftaiiiccomsiasiibenass 1162
VE3GCO Garry Hammond ................ 903
WSLY Michael A, Bakos ................ 894
F9RM Jean-Pierre Guillou .............. 881
DLICF Heinz Hildebrand ................872
ON4QX BOU BErBe ...ivveiciivinninmsion v s 48
DLIMD Heribert Rechl ....................844
K1SHN CHOCK  BaBIR i syt il 835
W3PVZ Joseph M. Olnick ................ 826
WSROC Frederick W. Riecks ............ 831
WOWHM John R. Leary .......ccceeeennnee. 811
G3DO D.A.G. Edwards .................. 810
DJ7CX Leonhard Poelt .................... 808
W4IC George A. Mack .................. 803
Wi3ialJy John F. Woijtkiewicz ............ 797
YUIAG ENUTR "BOTOBIC ..iiisssisiosssiness 797
I6SF Serafino Franchi ........cccooeene. 780
WA6O6MWG John P. Billon ...cocevvvvvvennnnnn 779
W4BQY e LT T R e P 773
W4CRW Robert C. Sommer .............. 753
WPAUB Bl Bergmanh ... e alann 752
CTILN Paulo J. S. Coelho Vieira ....749
KOBLT Frank CRBOY .. cisescinnges 733
PY4AP I AR e bt 715
K8UDJ Charles L. Hutchinson ........ 712
WASLOB James Edwards .................... 699
WEBGMK  John Marhefka .......cc.ocvvvnnnns 683
WAGEPQ Larry Brockman ........ccoueee.. 676
SM7TV Boris GOoransson .........cccoeeee 674
K2AAC 3. O Archibald ..coiiilici fsisae 673
WAPCPX Edward C, Gray .......ccccenuee 656
WoZTD Leslie Bannon .......ccoovvvcverenns 628
WEKSR JOI BROGEIA < vitvaisvissssssirnon 609

The DX Breakfast featured a recap of K2-
IXP's world wide trip and DXpedition to
Willis Island where Larry signed VKOINP/W
and made an attempt to activate Mellish
Reef. A slide of the boat interior after the
storm provided good reason for the abandon-

Ken Anderson, K6CQF receives the NCDXC One
Million Point Club Plaque for his score in the 1970
CQ WW Test.
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SSB
W40PM Joe Hiller ............... s 1075
W4NIJF Gay E, Milius ......................980
DLY9OH Karl Muller ................. it 813
WIDWQ  Edward A. Goodbout ..........803
IPAMU Alfonso Porretta .................. 759
HP11C JURH CFi CRED oo iiishivicrenenss 750
DLIMD Heribert Rechl ..........ccocov..e. 748
IRKDB Giampaolo Nucciotti ..........743
K2POA Arthur B. Johnson ..............733
WOYDB W. C. “Bill” Higgins ............ 721
G3DO D. A.G. Edwards ................ 719
WA4IC George A, Mack ..................702
KISHN Chuck Banta .....ccccccciveiveine...097
W3iDJZ Arden B. Hopple ..................694
WASLOB James D. Edwards ................ 692
F2MO MICHEY DOt it i ds cadabidesensd 686
CwW
W40PM JOB BIICE 2 it fescomtntmocinnseenn 930
WSLY Michael A. Bakos ................ 891
WERKPL William W. Simpson ............853
W2HO W. Vollkommer ..................825
W2AIW Charles W. Rogers .............. 813
DLIQT Helmut Baumert .................. 810
VK3AHQ Henry Denver .........ccceeeeeeee. 809
ON4QX BOU - BRI & ol ki e Takhes vy 790
WOFD N W ORI Lt Ve s g i 740
WB2FMK Robert ). Rasche ......cc..coounenes 710
OK2DB Jaroslav Dufka ....................693
DJ7CX Leonhard Poelt .................... 680
KISHN ChHuck Bantl ..o 873
G2GM o8 3 R BT L R R e 667
YUIAG DPNYR BOTOSIC ii.cisaiiionsnansini D0
W4IC George A. Mack ..................652
K2AAC J. O. Archibald ....................640
[6SF Serafino Franchi ..................639
KILWI F. Wendell Boyden ..............629
WS8GMK  John Marhefka .........cccoeenn.. 628
SMOBNX . ARE SUNAVIK ...occiininensonsans 612
VOI1AW Clarence Mitchell ................605
VE40X i R e (0, f |17 e e 600

ment of the DXpedition plan.

Darleen, WAG6FSC gave a charming de-
scription of her trip to Jordan and operation
as JY9DK. Darleen presented a fascinating
story of life at the Palace and the culture and
geography of Jordan. The conference closed
with a description of operationat4W1AF and
slides of Sana, Yemen by Clyde, W6KNH.

Other notable guests included Stu Meyer,
W2GHK/4, John Griggs, W6KW the SW
Division ARRL Director and Armond Noble,
WB6AUH. Armond is the publisher of
Worldradio, an amateur radio newspaper
which featured the DX Conference in the 28
February 1972 issue. Our thanks to Armond
for providing the fine photos for this DX
Column. The outstanding conference prepa-
ration was provided by General Chairman
Frank Cuevas, W6AOA with help from WB-
6UDC, WB6DXU and W6EJ]J.




The WPX Program

$.5.B. WPX
671....ODSBA 674.....K8CSG
672.....11ZSQ 675.....WB2NRU
673..... JW9IDL 676..... TF2ZWKE

C.W,. WPX I
1152..... DKSEL 1158.....SP9AQY
1153.....SM5RC 1159......0K2BWI
1154....WA2HZR  1160.....ZL2GH
1155.....SMOPX 1161.....W4YVK
1156.....SM6BDW  1162.... HB9ANR
1157.....0K3AS 1163.....K2LQQ/TF

Mixed WPX
322.....K4IUV 325..... PY6FI
323.....SM7CRJ 326.....DISWD
324....WA2HIN 327.....WB2HNO

WPNX

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

WPX Endorsements

SSB: W4NJF—1000, DLIMD—750, OD-
SBA, ZL3NS—700, I1ZSQ—600, W3-
YHR—450, JAIAG, WB2FMK, W9KAA
—400,

CW: KILWI, JAIAG, KOARS—550, VEI1-
MF—450, SM5ACQ, SM5RC—400, W7-
IUO—350.

Mixed: DLIMD—850, JA1AG—700, PY6-
FI—600, WA2EAH—550, SM7CRJ, W3-
YHR—500, OK3CAU—450.

VPX: W4—10646—350.
160 Meters: DISWD.

| 80 Meters: 11ZSQ, DISWD, SP3AlJ.

‘ Zﬂﬂffﬁ'r&‘ WA2EAH, 11ZSQ, ZL3NS, SP3-

‘ 15 Meters: SP3AL], DL5GJ, WA6TAX.
10 Meters: WOEVD.
Africa: KILWI, WB4KZG, OD5SBA, 11ZSQ.
Asia: OD5SBA, 11ZSQ, SP3Al1J, KILWI.

Europe: WA2HZR, ODSBA, 11ZSQ. DJ8-
WD, DL5GJ, KODEQ.

North America: W8GKM, KI1LWI, WA2-
EAH, ODSBA.

Oceania: ODSBA.
South America: OD5SBA, W8GKM.

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

Here and There In The World of DX

A note from Jack, 9V1QJ states that quite
a few 9V 1’s are active with 9VINQ being the
Singapore Arts President, Jack has relocated
to downtown Singapore and hopes to have his

Rusty, K4BVYD/6 hit the jackpot with two DX Con-
test Awards from the NCDXC.

beam on top of a 12 story apartment building.
OV1QJ is ex-KR6JD, HL9TJ, and W3NSQ.

Dean, KX61Y says that the KX6 islands
of Eniwetok and Kwajalein have separate
mail services which may delay QSL delivery
if sent to the Bureau Station KX6BU on
Kwajalein. Dean suggests that Eniwetok
QSL’s be sent to KX6BQ.

Bob, WAG6ETN suggests that DXers have
a copy of Websters Geographical Dictionary
to assist in locating DX stations subdivision
location and other information.

Dave, CEOAD/6 is awaiting relocation
back on Easter Island where he was quite
active in the past 2 years.

WPX News

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

The special calls DBAIMOD and DFOIMOD
will be activated in commemoration of the
summer Olympic games to be held in Munich.

Dick, WI9CTY operated from Nepal In
October of 1971 with the call 9ONCTY which
1s only the 4th call issued to an amateur In
Nepal. This prefix would count for 9N9. See
April CQ for the full story.

Left to right: Gordon Marshall, W6RR, WAS6GLD
and CQ DX Hall of Fame member Martin Laine,
OH2BH.
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Don Schlessinger, WO6MAY, the 1971
""DXer of the Year.”

NCDXC

LUSDL, LU3DGX and LU1DJU planned
to operate from Bahia Anegada Islands in
March using the LU prefix. Bahia Anegada
Islands are located just off the Central Argen-
tina Coast.

The Virginia Century Club operated WJ4-
AZF for the 19th Azalea Festival from April
25-30.

USSR Activity using special prefixes from
23 February to 7 June was to commemorate
50 years of radio in the USSR. Each Republic
signed the 59 prefix for one week beginning
with UAS9, UBSP, UCS9 and etc. ending
with URS9. For WPX only the Ist 3 letters/
numbers are counted—thus UBS5S9®C counts as
UBS and URSPA counts as URS.

Armed Forces Day activity signing WU 3-
SNA was from the US Naval Academy in
Annapolis while KD6USA was used by the
South El Monte US Army Reserve Center in
California.

Yonton, ex-ACSTY is now signing AS1TY
which is a mighty rare prefix as well as being
exotic Bhutan.

WS3VOA was the special call used by the
VOA Amateur Radio Club for the 30th An-
niversary of the Voice of America. The pri-
mary operators were Tom, W3AEC and CQ
Propogation Editor W3ASK.

Iris Colvin, W6DOD with NCDXC One Million Point
club plaque.
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The WAZ Program

S'.;s.-B- WAZ
972.....K1DRN 978......KC6BK
i T UA4CZ 979...... DKIYG
074...... W7GSP 980...,..CR4A]
975.....WO9WRM 981.....W20ST
976.....FOSBY 982.....SMSBFC
977.....KOWEH

C.W.—Phone WAZ
3328.... . 11YS 3339.....LA3BG
3329......UR2QD 334{}..,‘..PAV'DN_
3330.....UTSEW 3341...... WBRHAT
L e UW3AM A2, 3 LZ2EE
3332.....UHSDL 3343...... K7NHG
3333.....UBSLR 3344....SM7ED]
3334 ... UA40QM 3343..;... SMOPX
333X UK2BAP 3346...... OHSPA
3336..... KH6HIF 3347.....SM5UH
3337 0 DL7NS 3348...... SM7DQC |
3338...... DK3GI 3349..... WA2AUB

Complete WAZ rules are shown on pgs.
64-66 of the June, 1970 issue of CQ. Applica-
tion blanks and reprints of the rules may be
obtained by sending a self-addressed, stamped
envelope to DX Editor, P.O. Box 205, Winter
Haven, FL 33880. |

Pavel, JTOPAE was active during the spring
on 14 mHz c.w.

The Mexico 6D prefix has been used 1n
contest activity at 6D1AA and XEI1J and
Crew activated the 6D4 prefix on Revilla
Gigedo Island.

Beginning on May 15, 1972 the Okinawa
Islands will revert to Japan and the prefix
JR6 will be used for Japanese citizens.

The special call WM2GK was used from
14 thru 21 May 1972 in commemoration of
the 75th Anniversary of the Marconi-Kemp
Bristol Channel Tests. The Garden State
Amateur Radio Association and Old Timers
Club operated WM2GK from Twin Lights,
Highlands, N.J., the site of Marconi’s first
radio experiments in the US in 1899, Several
GB stations and PA9IARU participated in
the activity with the Barry College of Further
Education Radio Society sponsoring an
award for working various stations.

Harold North, VP7NA

DXers the world over lost a great friend
with the death of Harold Kendal North, VP-
7NA, at 5:30 p.M. on March 4, 1972. Mr.
North would have been 60 years old on June
5. He was a radio pioneer in VP7-land and
had been President of the Bahamas Amateur

[continued on page 90]




New FPM-300, a iced, versatile
SSB/CW transceiver available at
leading electronic distributors.
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hallicratters \/ }

This new radio, with built-in AC-DC power supply, is compactly designed
with modular construction techniques for effective and reliable service in
fixed, portable and mobile use for amateur, Civil Defense, CAP, MARS,
RACES and other utility HF Communications Services.

The new transceiver has premium type glass epoxy printed circuit board
construction for greater reliability, routine maintenance and features the
latest state-of-the-art solid state devices throughout. The All-American
made radio, priced at only $595, i1s also equipped with a unique integrated
circuit speech compressor design for extended “talk power’ plus many
other built-in features — all good reasons why you should be talking with
a Hallicrafters. o

For additional data see your Hallicrafters distributor or write or phone

T'he Hallicrafters Co., 600 Hicks Road, Rolling Meadows, lIl., 60008 U.S A
Phone: 312/259-9600

You should be
talking with a
Hallicrafters.

A-A-A- Sales

555 Woodlawn Road
Lincoln, llinois 62656
Allied Radio Shack
Essex Green Plaza

West Orange, NJ. 07052

Amateur Electronic Supply
4828 West Fond Du Lac Ave.
Milwaukee, Wisconsin 53216

Amateur Radio Center
1117-19 West 36th Street
Baltimore, Maryland 21211

Electronic Distnbutors Inc.
11324 Fern Street
Wheaton, Maryland 20902

Electronic Intemational
service Comp.

11305 Elkin Street

P.0. Box 1993

Wheaton, Maryland 20902

Grand Central Radio
124 East 44th Street

New York, New York 10017
Harison Radio Corp.

20 Smith Street
Farmingdale, L1, NY. 11735

Marcus Communications, Inc.
134 East Center Street
Manchester, Conn. 06040

Portiand Radio Supply
Company

1234 S. W. Stark

Portland, Oregon 97205

Priest Electronics; Inc.
6431 Tidewater Drive
Norfolk, Virginia 23509

Satterfield Electronics, Inc.
1900 South Park Street

P.O. Bax 1438

Madison, Wisconsin 53701

Stuart Electronic
Distributors, Inc.

79-12 Parsons Boulevard

Flushing, New York 11366

Swartziander Radio Limited
1524 Qak Harbor Road
Fremont, Ohio 43420

Trevose 1. V. & Electronics
4033 Brownsville Road
Trevose, Pennsylvania 19047

Long’s Electronics
11 South 55th Place
Birmingham, Alabama 35212

Kiaus Radio Inc.
8400 North Pioneer Parkway
Peoria, lllinois 61614

Ham Radio Center, Inc.
8342 Olive Bivd.
St. Louis, Missouri 63132

Land of Electronics
400 South Main
Lombard, llinois 60148




Propagation

BY GEORGE JACOBS,* W3ASK

I

A sudden increase in solar activity during late
February and throughout much of March re-
sulted in somewhat better propagation condi-
tions on the amateur h.f. bands than had origin-
ally been expected, especially on 10 meters. This
increased activity also slowed down somewhat
the rate at which the present sunspot cycle is de-
clining, There is no explanation for this sudden
increase in solar activity, but short-term changes
of this nature do occur from time-to-time.

June’s Forecast

Solar activity continues to decline, although at
a somewhat slower rate, A smoothed sunspot
number of 49 is now forecast for June, 1972.
This means that DX propagation conditions on
the 10, 15 and 20 meter bands will be somewhat
below the conditions experienced last summer,
when solar activity was at the mid 60 level. Con-
ditions on the 40, 80 and 160 meter bands are
expected to be much the same as last year, or
perhaps slightly improved.

In general, propagation conditions during the
summer months of this year should be quite
similar to those which occurred during the sum-
mer months of 1966, when the solar level was
also near 50.

A sharp decrease is expected in DX propaga-
tion conditions on 10 meters during June and
the summer months. While few openings are
predicted, some may still take place.to southern
and tropical areas of the world during the after-
noon hours,

A sharp decrease is also expected for DX
openings along most east-west paths on 15
meters. Good conditions are forecast, however,
to most southern and tropical areas. DX propa-
gation conditions are expected to peak on this
band during the late afternoon hours.

While DX openings to one area of the world
or another are forecast almost around-the-clock
on 20 meters, propagation conditions are ex-
pected to peak on this band during the early
evening hours and through most of the darkness
period. During June and the summer months, 20
meters should be the optimum band for DX
openings from the late afternoon hours through

*11307 Clara Street, Silver Spring, Md. 20902.
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LAST MINUTE FORECAST

June, 1972
Rating & Forecast Quality
Days (4) (3) (2) (1)
Above Normal: 4, 9, 15, 20-21, A A B C
a0=206, 28
Normal: 1, 8, 5, 8, 1012, 14, A B C D
16, 1819, 22, 24, 27, 30
Beﬂlgwqfnrmll: 2, 6-7, 13, 17, O D D E
Disturbed: None R VR T

How To Usk 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 ph-
ical area columns. Read predicted times of band
openings at intersection of both columns.

2- Following each predicted time of band opening
is u forvcast rating which indicates the relative
number of days the band is expected to open during
each month of the forecast period, The higher the
rating, the more frequent the opening, as follows:
(4) band open more than 22 days each month: (8)
between 14 and 22 days; (2) between 8 and 18 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.

8—With the forecast rating noted above, start
with the numbers in parentheses at the top of the
“Last Minute Forecast'”” appearing above. Read
down the table for a day-to-day forecast of propa-
gation conditions in terms of Above Normal (WWYV
rating higher than 6); Normal (WWYV rating 5-8);
Below Normal (WWYV rating 4): Disturbed (WWYV
rating less than 4). The letter symbols (A-E)
describe reception conditions (signal quality, nolse
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
ading and noise; C-—fair opening, signals fluctu-
ating between moderately strong and weak: D--poor
opening, signals generally weak and considerable
fading ard noise; E— r opening, or none at all.

4—~This month’s DX Propogation Charts are based
upon a transmitter power of 250 watts c.w.: 1 kw
p.e.p. 8.8.b., or 1000 watts d.s.b., into a dipole an-
tenna a quarter-wave above ground on 180 and 80
meters a half-wave above und 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 Forecast” will improve by one level: for
rm:l': 10 db loss, reception will become poorer by one
evel,

6—Loenl Standard Time for these predictions is
based on the 24.hour system,

6—The Eastern USA Chart ean be used In the 1,
2,8, 4, B, KP4, KG4 and KV1 amateur call areas:
The Central USA Chart in the 5. 9. and 0 areas.
The charts are valid from June 15, 1972, through
Aug. 15, 1972 and are prepared from basic propa-
and the Western USA Chart in the 8 and 7 arens.
gation data published monthly by the Institute For
Telecommunication Sciences of the U.S. Dept. of
Commerece, Boulder, Colorado.

the hours of darkness, and until a few hours after
sunrise.

With fewer hours of darkness and a sharp
seasonal increase in static levels, DX propaga-
tion conditions are expected to be poorer on the
40, 80 and 160 meter bands during June than
they were earlier this year.

Despite these poorer conditions, some fairly
good DX openings are forecast for 40 and 80
meters during the hours of darkness and the sun-




R

Jan. 913 July 81.0
Feb. 79.0 Aug. 61.4
Mar. 60.7 Sept. 50.2
Apr. 71.8 Oet. 317
May 57.5 Nov. 63.2
June 498 Dec. 82.2

Table |—Official Zurich monthly mean sunspot
numbers for 1971.

rise period. What little chance there is for a 160
meter DX opening should also take place during
these same time periods.

This month’s CQ Propagation Charts contain
DX predictions for the period June 15 through
August 15, 1972, Short-skip predictions for June,
for distances between 50 and 2300 miles, and
from Hawaii and Alaska to the mainland, ap-
peared In last month’s column. Instructions for
the use of this month's DX Charts may be found
directly below the “Last Minute Forecast” which
appears at the beginning of this column.

V.h.f. lonospheric Openings

Sporadic-E short-skip propagation should in-
crease considerably during June, and this is
expected to result in fairly frequent 6 meter
openings over a range of 1000 to 1400 miles.
During periods of widespread ionization, two-
hop 6 meter openings may occasionally be pos-
sible up to distances of approximately 2300
miles. An occasional 2 meter short-skip opening,
between approximately 1200-1400 miles, may
also be possible during periods of intense spor-
adic-E ionization. Short-skip openings are most
likely to occur between 9 A.M, and 1 P.M. and
again between 5 P.M. and 9 P.M. local standard
time, although they can take place at all other
times as well,

No major meteor showers are forecast for
June, and very little auroral activity is expected.
Check the "Last Minute Forecast,” since what-
ever auroral propagation may be possible during
June is most likely to occur on those days fore-
cast to be below normal or disturbed.

Trans-equatorial (TE) scatter propagation is
expected to fall off considerably during June,
but an occasional opening might be possible be-
tween 8 and 11 p.M., local standard time, on
north-south paths which cross the geomagnetic
equator at approximately right angles. TE op=n-
ings favor locations in the southern region of the
USA, with openings into more northerly areas
unlikely during June.

Sunspot Cycle Info

The Swiss Solar Observatory at Zurich re-
ported a monthly mean sunspot number of 92
for February, 1972. This results in a smoother
sunspot number of 635, centered on August, 1971.

The Zurich Observatory recently released

Year Annual Sunspot Number
1964 10.2
1965 . 15.1
1966 . . 47.0
1967 . ....100.6
b L R ey AP AeR e 105.9
o', S AR e S T oAl K e 105.5
1970 . 104.7
3 R 66.6
Table ll—Annual mean values of solar activity

recorded during Cycle 20.

official sunspot data for 1971. The final values
of monthly mean sunspot numbers for the year,
those that will appear in scientific record books,
are shown in Table 1.

The yearly mean was 66.6, which was con-
siderably lower than the value of 104.5 recorded
during 1970. Table II lists the annual mean
values of solar activity recorded during the pres-
ent cycle.

The highest level of solar activity recorded
during 1971, according to the Zurich Observa-
tory, took place on January 21, when the daily
sunspot count reached 131, The lowest level was
recorded on September 11, when solar activity
dipped to 16. The sunspot count exceeded 100
on only 45 days during 1971,

The official numbers released by the Zuric
Observatory alter slightly the monthly smoothed
sunspot numbers reported in this column during
the past year. The table of smoothed sunspot
numbers shown in “Sunspot Cycle 20- Progress
1971: Prediction 1972" (Table 1, page 32, CQ
Jan. 1972) should be revised as shown in Table
I11.

[Charts start on next page.|

1970 1971 1972
January 106 80 -} g
February 106 78 - 7
March 106 74 S5*
April 106 71 53%
May 106 68 351%
June 105 67 49+
July 104 66 47*
August 101 65 45*
September 97 65* 43*
October 94 64 41*
November 89 63* 39*
December 84 61* 38*

Table Il|l—-Smoothed sunspot numbers., Values

shown with an asterisk are predicted; all others
are observed.
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June 15-August 15, 1972

Time Zone: EST (24-Hour Time)
EASTERN USA TO:

10 15 20 40/ 80
Meters Meters Meters Meters
Western Nil 14-18 (1) | 05-08 (2) | 19-21 (1)
& Central 08-11 (1) | 21-22 (2)
Europe & 11-13 (2) | 22-00 (3)
North 13-15 (3) 00-01 (2)
Afriea 15-19(4) | 01-02 (1)
19-20 (3) | 21-23 (1)*
20-22 (2) 23-00 (2)*
22.05 (1) | 00-01 (1)*®
Northern Nil 14-17 (1) | 08-14 (1) [ 20-21 (1)
Europe & 14-18 (2) | 21-23 (2)
USSR 18-22 (3) | 23-01 (1)
22-00 (2) 20-23 (1)~
00-05 (1)
05-08 (2)
Eastern Nil 15-17 (1) | 11-12(1) | 1921 (1)
Mediter- 18-17 (2) 21-23 (2)
rancan & 17-23 (3) | 23-00 (1)
Middle 23-00 (2) | 21-23 (1)*
East 00-05 (1)
05-07 (2)
07-09 (1)
West Nil 09-11 (1) 02-06 (1) 19-21 (1)
Afriea 11-13 (2) H6-08 (2) 21-28 (2)
13-16 (3) | 08-14 (1) | 23-01 (1)
16-17 (2) | 14-16 (2)
17-19 (1) 16-18 (3)
18-22 (4)
22-00 (3)
00-02 (2)
East & Nil 12-14 (1) | 13-15 (1) [ 20-23 (1)
Central 14-16 (2) | 15-17 (2)
Africa 16-18 (1) 17-20 (3)
20-21 (2)
21-23 (1)
28-01 (2)
01-05 (1)
South Nil 09-12 (1) | 23-00 (1) | 20-21 (1)
Afriea 00-03 (2) 21-23 (2)
03-06 (1) | 23-01 (1)
14-15 (1) | 22-00 (1)*
1517 (2)
17-18 (1)
Contral & Nil Nil 16-19 (1) 18-20 (1)
South 19-21 (2)
Asia 21-00 (1)
06-08 (1)
Southeast Nl Nil 05-06 (1) Nil
Asia 06-08 (2)
08-10 (1)
18-20 (1)
IFar Nil 17-19 (1) | 05-06 (1) Nl
East 06-09 (2)
09-11 (1)
19-00 (1)
South 17-20 (1) 15-17 (1) 17-20 (1) | 00-02 (1)
Pacifie & 17-20 (2) | 20-22(2) | 02-05 (2)
New 20-22 (1) | 22-00(2) | 05-07 (1)
Zealand 00-02 (4) 03-05 (1)*
02-03 (3)
03-05 (2) !
05-08 (1) !
Austral- Nil 18-21 (1) | 22-00 (1) | 02-03 (1)
asia 00-01 (2) | 03-05 (2)
01-03 (3) | 05-06 (1)
03-04 (2) | 03-05 (1)*
04-07 (1)

* Predicted times of 80 meter openings. Openings on
160 meters are also likely to oeccur during those times
when 80 meter openings are shown with a forecast
rating of (2), or higher.
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Northern | 10-14 (1) | 07-08 (1) | 05-06 (2) | 20-22 (1)
& Central | 14-16 (2) | 08-14 (2) | 06-07 (3) 22-ﬂ§ (2)
South 16-17 (1) | 14-16(3) | 07-09 (4) | 03-05 (1)
America 16-18 (4) | 09-11 (3) | 22-08 (1)*
18-19 (3) 11-15 (2)
19-20 (2) 15-17 (3)
20-21 (1) 17-22 (4)
22-00 (3)
00-01 (2)
01-05 (1)
Brazil, 13-14 (1) 07-08 (1) 15-16 (1) 23-05 (1)
Argentina, | 14-16 (2) | 08-10 (2) 16-18 (2) | 00-04 (1)*
Chile & 16-17 (1) 10-14 (1) 18:19 (3)
Uruguay 14-15 (2) 19-22 (4)
15-16 (3) 22-00 (3)
16-18 (4) | 00-02 (2)
18-19 (3) | 02-06 (1)
19-21 (2) 06-08 (2)
21-23 (1) 08-10 (1)
MeMurdo Nil Nil 16-18 (1) | 02-04 (1)
Sound, 18-22 (2)
Antarctica 22-00 (1)

Time Zone: CST & MST (24-Hour Time)
CENTRAL USA TO:

10 13 20 LO/J 80
Meters Meters Meters Meters
Western Nl 14-17 (1) | 05-06 (1) 19-22 (1)
& Central 06-08 (2) | 22-00 (2)
Europe 08-12 (1) | 00-01 (1)
& North 12-14 (2) | 21-23 (1)*
Afriea 14-19 (3)
19-21 (2)
21-00 (1)
Northern Nil Nil 04-06 (1) 19-238 (1
Europe & 06-08 (2)
European 08-15 (1)
USSR 15-22 (2)
22-00 (1)
Eastern Nil 13-15 (1) 12-16 (1) | 20-23 (1)
Mediter- 16-18 (2)
ranean & 18-20 (3)
Middle 20-22 (2)
East 22-00 (1)
06-08 (1)
West and Nil 09-12 (1) | 13-15 (D | 19-28 (1)
Central 12-16 (2) 15-17 (2) 22.28 (1)=
Afriea 16-18 (1) 17-21 (3)
2123 (2)
23-01 (1)
04-07 (1)
Fast Nil 11-15 (1) 14-17 (1) 19-22 (1)
Afriea 17-20 (2)
20-23 (1)
05-07 (1)
South Nil 09-11 (1) | 21-23 (1) | 20-22 (1)
Afriea 23-02 (2) | 22-28 (2)
02-06 (1) 23-00 (1)
12-14 (1) | 22-00 (1)*
14-16 (2)
16-18 (1)
Central Nil Nil 16-18 (1) Nil
& South 18-21 (2)
Asia 21-00 (1)
04-06 (1)
06-08 (2)
0R-09 (1)
Southeast Nil 19-21 (1) | 04-06 (1) Nl
Asia 06-09 (2)
09-10 (1)
21-22 (1)
22-00 (2)
00-01 (1)
Far East Nil 19-22 (1) 06-07 (1) 03-04 (1)
07-09 (3) 04-05 (2)
09-10 (2) | 06-08 (1)
10-12 (1)
19-23 (1)
23-02 (2)
02-04 (1)




South 17-19 () T 1295 (T 1618 () [ 22-00 (1)
Pacific & 15-17(2) | 18-22(2) | 00-02 (2)
New 17-21 (3) | 22-00 (4) | 02-04 (3)
Z.ealand 21-22 (2) | 00-04 (3) | 04-06 (2)
22-23 (1) 04-06 (2) 06-07 (1)
06-08 (4) | 00-06 (1)*
08-10 (2)
10-12 (1)
Austral- Nil 13-14 (1) | 21-23 (1) | 00-02 (1)
asia 14-16 (2) 23-00 (2) 02-06 (2)
1618 (1) | 00-04 (3) | 06-07 (1)
18-20 (2) 04-06 (2) 03-06 (1)~
20-22 (1) | 06-08 (4)
08-10 (2)
10-11 (1)
Northern ! 10-14 (1) | 07-08 (1) | 01-04 tlrL 20-22 (1)
& Central | 14-16 (2) | 08-10(2) [ 04-05(2) | 22-03 (2)
South 16-17 (1) 10-15(3) | 05-06 (3) | 03-05 (1)
America 15-18 (4) 06-08 (4) 22-04 (1)
18-19 (3) 08-10 (3) 23-02 (1)*
19-20 (2) 10-15 (2)
20-12 (1) 15-17 (3)
17-21 (4)
21-23 (3)
23-01 (2)
Brazil, 18-17 (D) | 0607 (1) | 1815 () | 21-22 (1)
Argentina, 07-09 (2) 15-17 (2) 22-01 (2)
Chile & 09-13 (1) | 17-18(3) | 01-04 (1)
Uruguay 18-16 (2) | 18-22 (4) | 23-03 (1)
1516 (3) 22-00 (3)
16-18 (4) 00-02 (2)
18-19 (3) 02-04 (1)
19-20 (2) 04-06 (2)
20-22 (1) | 06-09 (1)
McMurdo Nil Nil | 16181 | 02-05 (1)
Sound, 18-21 (2)
Antarcticea 21-23 (1)
Time Zone: PST (24-Hour Time)
WESTERN USA TO:
10) 1. 20) 40| 80
Meters Meters Meters Meters
Western Nil 14-16 (1) | 04-05 (1) [ 19-22 (1)
Europe & 05-07 (2)
North 07-14 (1)
Afriea 14-16 (2)
16-19 (3)
19-21 (2)
21-23 (1)
Central & | Nil Nl 04-05 (1) | 19-21 (1)
Northern 05-07 (2)
FEurope & 07-09 (1)
FEuropean 12-16 (1)
USSR 16-21 (2)
21-00 (1)
Eastern Nl Nil 16-19 (1) Nil
Moediter- 19-21 (2)
ranaen & 21-22 (1)
Middle East 05-07 (1)
West & Nil 08-11 (1) | 14-17 (1) | 20-23 (1)
Central 11-15 (2) 17-19 (2)
Africa 15-17 (1) 19-21 (3)
21-23 (2)
23-02 (1) |
06-0% (1) '{
East Nil 12-15(1) | 16-19(1) | Nul
Afriea 19-21 (2)
21-22 (1) |
South Nil 09-11 (2) 14-16 (1) 19-22 (1)
Africa 21-22 (1)
22.00 (2)
on-01 (1)
04-07 (1)
Central & Nil Nil 04-06 (1) Nil
South 06-08 (2)
Asin 08-10 (1)
15-18 (1)
20-22 (1)
22-00 (2)
uy 00-01 (1)

Southeast Nil 09-11 (1) | 22-00 (1) 02-06 (1)
Asin 19-21 (1) | 00-02 (2)
02-06 (1)
06-08 (3)
N8-10 (2)
10-13 (1)
Far East Nil 12-14 (1) 18-20 (1) 01-02 (1)
19-21 (1) 20-22 (2) | 02-05 (2)
2200 (3) 05-06 (1)
00-02 (4) | 02-04 (1)F
02-03 (2)
03-06 (1)
06-07 (2)
0D7-09 (3)
09-11 (2)
11-14 (1)
South 15-19(1) | 10-12(1) | 1e-18(1) | 21-22 (1)
Pacifie 12-15 (2) 18-20 (2) 22-00 (2)
& New 15-17 (3) 20-01 (4) 00-05 (3)
Zweanland 17-19(4) | 01-05 (2) 05-06 (2)
19-20 (3) 05-07 (4) | 06-07 (1)
20-22 (2) | 07-09 (3) | 23-01 (1)¢
22.23(1) | 09-10(2) | 01-04 (2)
10-12 (1) 04-06 (1)
Austral- | Nil 12-14 (1) | 19-21 (1) | 23-01 (1)
asia 14-17 (2) 21-23 (2) 01-03 (2)
17-20 (3) 23-01 (3) 03-05 (3)
20-21 (2) 01-05 (2) 05-06 (2)
21-22 (1) 05-08 (3) 06-07 (1)
08-09 (2) 01-06 (1)
09-12 (1)
12-14 (2)
14-15 (1)
Northern 10-14 (1) | 07-10 (1) 08-10 (2) 20-22 (1)
& Central | 14-16 (2) | 10-12(2) | 10-13 (1) | 22-08 (2)
South 16-18 (1) 12-14 (3) 13-15(2) | 03-05 (1)
Ameriea 14-16 (4) 15-17 (3) 22.03 (1)
16-17 (3) 17-21 (4)
17-18 (2) | 21-23 (3)
18-20 (1) | 01-08 (1)
03-05 (2)
05-08 (3)
Brazil, 11-16 (1) 07-10 (1) 13-15 (1) 2123 (1)
Argentina, 10-14 (2) 15-17(2) | 23-01 (2)
Chile & 14-15 (3) 17-18 (3) 01-08 (1)
Uruguay 15-17 (4) | 18-21 (4) | 23-02 (1)
17-18 (3) 21-23 (3)
18-19 (2) | 23-00 (2)
19-20 (1) 00-04 (1)
04-06 (2)
06-00 (1)
MeMurdo Nil Nil 16-18 (1) 02-06 (1)
Sound, 18-21 (2)
Antarctiea 21-23 (1)

bring joy to
your little corner

of the world...

Plant a tree for

For details, write:

Box 100 Arbor Lodge

\ Nebraska City, Nebraska 68401 /

N\
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CQ BOOK SHOP

Ham’'s Interpreter
This valuable book 1s imported from Germany
and written by DL1CU It contains a collection
of phrases and expressions designed to assist
those amateurs who wish to enlarge their
knowledge of various languages for use on
amateur radio. 1t is a must for every DX'er

$1.50 ,
CQ Binders
Convenient and economical are the words for

CQ’'s beautiful maroon and gold binders. In.
dwidual issues can be removed quickly and eas-
ily without damage to the magazine Save
precious time as reference copies are within
immediate reach n this handy binder. $5.00

The New RTTY Handbook

A treasury of vital and ““hard-to-get’” informa-
tion, this book s loaded with valuable equip-
ment schematics, adjustment procedures, etc
A boon to beginner and pro. A special section
on getting started, written by Byron Kretzman,
W2JTP, a well-known authority in the field.
$395

Surplus Schematics
Ken Grayson has loaded this book with schem-
atics for currently popular pieces of conversion
gear, making 1t nvaluable to amateurs as a
guide to surplus gear. $2 50

Antenna Roundup |
Edited by Art Seidman, a 160 page mass of
antenna information directed at answering a
multitude of questions surrounding the mys-
terious antenna. $3.00

Antenna Roundup ||
Ten big theory articles backed up by 82
detailed and illustrated construction projects
from VLF to microwave, long wires to 17 ele-
ment beams and Sterba Curtain arrays. $4 00

Shop & Shack Shortcuts
A volume packed with hundreds of hints &
shortcuts collected by Don Stoner, this will
help anyone to dress up his shack, improve
shop techmiques and increase efficiency and
equipment $395

CQ Anthology ||
1952-1959 250 pages of more recent but stll
hard-to-get important articles from glorous
vesteryear. $3.00

Electronic Circuit Handbook |
Written by Tom Kneitel, WB2AAI, this details
150 of the most often needed circuits in 11
great chapters. Invaluable for beginners and
old-timers alike. $3.00

Electronic Circuit Handbook 11
Tom Kneitel's own sequel to Vol 1, this
volume delivers 159 additional circuits that
will appeal to all amateurs. Each circuit s
fully described in text with complete schem-
atics. $3.00

Surplus Conversion Handbook
Compiled by Tom Kneitel, WB2AAI, this con-
tains 192 pages of conversion articles, cover-
ing almost every piece of surplus gear worth
the effort to convert to ham use $300

Antenna Handbook |
All new information on transmission line
theory, Attenuation, Impedance, Standing
waves, Resonant and nonresonant lines, cur-
rent distribution, free space 3 dimensional pat-
terns of long wires of all practical length and
much, much more by Ken Glanzer. $4.00

The New DX Handbook
Don Miller’'s 200 pages of valuable technical
information and operating aids, most of which
has never been published before and can be
found in no other volume contains Great Cir-
cle Bearing Charts. S5 00

RTTY FromA To £
This new RTTY Classic has been produced 10
fill the gaps in RTTY knowledge among ama-
teurs and professionals alike 16 chapters and
224 pages. This book 15 a must 1n your tech-
rnical hbrary $5.00

103 - Simple Transistor Projects
The aim of this book s to famiharize the begin-
ner and advanced experimenter with the handy
source of reference circuits $3.45

O COAnthology Il ....cocececcvccrsnncsassensys £3 00 0 Shop & Shack ShOFICULS - -« -ccvvrercnnssssssss $3.95
. Ham s INtPIeter .« «icivccerssscissopascavena $150 1O Electronic Circuits Handbook | .............. $3.00
B COBINMOIIE iccacississnncassnisesasssssosnss $5.00 1 Electronic Circuits Handbook Il - -.ccvvvavan. $3.00
O NewRTTY Handbook ...........cocevevrvnns $£395 J Surplus Conversion Handbook - ---«cccvevnns $3.00
D Surplis SChBMBNICE . .o.covrosvasnnssssssassas $250 17 Antonna Handbook | .:.iccicicicasocnssssios $4 00
B AR ROUMIID T sxcscnresrrsssrsmnuseses $3.00 ] New DX HandboOK ......ccovceemnssssasnscnn $5.00
BRI MOUNIID N s s o s sinasovassnnsnin s SADE D RITY ErOMm A TO T (oo rsoivesiasiéians st $5.00
3 103 - Simple Transistor Projects ... $3 45
NAME
ADDRESS
CITY
STATE ZIP
New York City and State residents must add sales tax applicable to your area.
COWAN PUBLISHING CORP. Book Div.
14 Vanderventer Avenue * Port Washington, L.1,, N.Y: 11050
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Calendar of Events

YL ISSBers C.W. Contest
YL ISSBers Phone Contest
CHC/FHC/HTH QSO Party
Argentina Contest

RSGB National Field Day
Minnesota QSO Party
ARRL VHF QSO Party
Mass. Cities & Towns Contest
Mass. Amateur Radio Week
ARRL Field Day
Venezuelian Contest

Space Net VHF Contest
Colombian Contest

County Hunters C.W. Contest
European C.W, DX Contest
Delta QSO Party

European Phone DX Contest
RSGB 21/28 mHz Phone
RSGB 7 mHz C. W, Contest
CQ WW DX Phone Contest
RSGB 7 mHz Phone Contest
CQ WW DX C.W. Contest

May 20
May 27-28
June 2-5
June 3-4
June 3-4
June 4
June 10-12
June 11-15
June 11-17
June 24-25
July 1-2

July 15-16
July 22-23
July 29-30
Aug. 5-6
Aug. 26-28

Sept. 9-10
Oct. 7-8
Oct. 21-22
Oct. 28-29
Nov. 4-5
Nov. 25-26

YL ISSBers QSO Party

C.W.: 0000 gmMT May 20 to 2400 sMT May 20
Phone: 0000 6MT May 27 to 2400 cMT May 28

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

Logs go to: John Probst, W4AAA, 8618 W,
Park, Ft. Myers, Fla. 33901 and must be re-
ceived before July 15th.

IARS/CHC/FHC/HTH Party

Starts: 2300 gMmT Friday, June 2
Ends: 0600 sMT Monday, June 5

Once again I advise that you send a s.a.s.e. to
K6BX for detailed information on this one,

Following are rules in brief.

Exchange: QSO no., report, name, CHC/FHC
no., state, county or similar division. Non-mem-
bers omit no. and send HTH instead.

Scoring: For CHCers: 1 point per QSO with
other CHCers, 2 pomnts if it's a HI Her, and 1
additional point if its a YL, B/P, FHC, Novice,
CHC-200, Merit or Club station. Double above

*14 Sherwood Road, Stamford, Conn. 06905

Contest Calendar

BY FRANK ANZALONE * WIWY

points if QSO is out of own country. For HTH-
ers: Contacts with other HTHers 1 point, with
CHCers 3 points, otherwise same as above,

The same station may be worked on different
bands and modes for QSO points.

S.w.l. use same scoring system as HTHers.

Multiplier: Each continent, country, ITU Zone
and U.S. state, (counted only once).

Final Score: Total QSO points from all bands
X sum of the multiplhier. Multi-operator stations
divide score by number of operators used.

Frequencies: C.W. — 3575, 3710, 7070, 7160,
14075, 21075, 21090, 21140, 28090. Phone —
3770, 3775, 3790, 3943, 3960, 7070, 7090, 7210,
7260, 7275, 14320, 14340, 21360, 21440, 28620,
28690, For U.S, or DX as allowed.

Awards: Ihe party supports hundreds of cer-
tificates and Trophies in the many categories and
divisions. A s.a.s.e. will get you a list.

Include additional postage for list showing
ITU, IARU, TARC, TIARS country, prefix and
Zone list, and map.

Send all requests and your logs to: Interna-
tional Amateur Radio Society, K6BX, P.O. Box
385, Bonita, Calif. 92002,

When Don Wallace, W6AM showed up for the CQ
WW Contest last Fall, it seemed that most of the
contacts were with old friends who indicated their
pleasure. Although W6AM still holds many con-
test records, Don in his 74th year (62 of them in
amateur radio) takes it easy now but can still be
found on all bands. Besides that impressive display
of gear W6AM still has 9 Rhombics that can be
directed to 18 different directions at the flip of a
switch.
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We often hear of the “dog watch” in multitrans-

mitter operation but never gave it much thought. |

recently ran across this old photo of Roger Mace

giving the night crew at W6RW, last minute in-
structions.

Argentina Contest

Starts: 0000 ¢MT Saturday, June 3
Ends: 2400 ¢MT Sunday. June 4

This one 1s again being sponsored by the Ar-
gentino Radio Club. Activity will be found on
all bands, both phone and ¢.w., and both single
and multi-operator categories.

Exchange: RS/RST plus a number indicating
number of vears in amateur radio.

Scoring: Each LU QSO is worth 3 points, other
contacts 1 point. The multiplier is derived from
the number of LU states and different countries
worked. (Own country may be worked but for
multiplier only.)

Final score: Total QSO points from all bands
>* sum of LU states and different countries,

Awards: Certificates, medals and plaques, to
the highest scoring station in each continent, and
certificates in each country. Both for phone and
c.w. and in each category.

Use separate log for each band, check for
duplicate contacts and include a summary sheet
with scoring information and equipment descrip-
tion. Your name and address in BLOCK LET-
TERS.

Mailing deadline is July 31st to Radio Club
Argentino, LU DX Contest, P. O. Box 97.
Buenos Aires, Argentina.

Minnesota QSO Party

Starts: 0000 ¢MT Sunday, June 4
Ends: 2400 ¢MmT1 Sunday, June 4
All bands may be used on both c.w. and phone.
There are no time restrictions and Minn. stations
may work in state stations.
Exchange: QS0 no.., RS(T) and QTH. County
for Minn., ARRL section or country for others.
Scoring: Total QSO’s (ARRL sections
worked on c.w. + sections worked on phone).
for Minn. stations. And QSO’s X (Minn. coun-
ties worked on c.w. counties worked on
phone) for out-of-state stations. (There are 87
counties. )
There 1s a low power multiplier of 1.25 if
input used is 250 watts or less,

70 e CQ e June, 1972

There is a bonus of 25 points per mode for
Minn. stations if all sections in one call area are
worked. Outside stations get a 25 point bonus
per mode for every 5 Minn. counties worked.

The bonus points are to be added to the final
score after the multiplier.

Frequencies: 3585, 7085, 14085, 21085 and
3985, 7285, 14290, 21385 plus or minus 5 kHz.

Look for phone activity between 0000 - 0400,
0400 - OR00, 1600 - 2000 and c.w. between 0400
- 0800, 1200 - 1600, 2000 - 2400. Avoid nets.

Awards: Certificates to the top scorers in each
ARRL section (min. of 10 QSO’s) and each
Minn, county. (min. of 20 QSO’s) Special cer-
tificate to leading station in and outside Minn.

Include a check sheet for each band if you
make over 50 QSO’s. Mailing deadline i1s June
25th to: Viking Amateur Radio Society, P.O.
Box 3, Waseca, Minnesota 56093,

RSGB National Field Day
Starts: 1700 gMmT Saturday, June 3
Ends: 1700 ¢MT Sunday, June 4

While stations outside Great Britain are not
eligible to enter this activity, check logs are wel-
come. A certificate will be awarded to the over-
seas portable station in each continent whose
check logs shows that he contributed the most
points to competitors,

Send your check log to: RSGB HF Contests,
c/0 J. C. Graham, G3TR, The Willows, Church
Road, Lowfield Heath, Nr Crawley, Sussex,
England.

ARRL VHF QSO Party

Starts: 1900 ¢MT Saturday, June 10
Ends: 0600 aMT Monday, June 12
You may operate any consecutive 28 hour
period during the above times. A s.as.e. to
ARRL will get you free log forms. Complete
rules are in the May issue of QST

ARRL Field Day

Starts: 1800 ¢MT1 Saturday, June 24
Ends: 2100 M1 Sunday, June 25

This one probably generates more man power
activity than any other competition in the coun-
try. There's a lot going for it and the May issue
of QST will tell vou all about it.

Additional information and etc. can be secured
from Headquarters, 225 Main Street, Newing-
ton, Conn. 0O6111.

Mass. Amateur Radio Week

Starts: 0001 M1 Sunday, June 11
Ends: 2400 gMmT Saturday, June 17
This period has been proclaimed Amateur
Radio week by the Governor of Massachusetts.
If vou fulfill the following requirements vou will
earn a certificate signed by the Governor.
1. Mass. work 16 other Mass. stations.
2. New England work 8 Mass. stations.
3. Rest of U.S. work 5§ Mass. stations.
4. DX (inc. KH & KL) 2 Mass. stations.
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In a time when transceivers
are a dime a dozen,

ours COSts an arm and a leg.

The signal/one CX7A will set you finest components obtainable, the
back $2,195 — but set you way ahead most features, the best performance . ..
In amateur radio operation. we could go on.

That's because the CX7A has just Better yet, you go on over to your
about every feature you can think of. signal/one dealer and see the rig
Including the most sensitive receiver for yourself. Or write us for a detailed
made, the most “talk-powered” brochure. Once you see the CX7A,

300 watts of power you ever heard, and youll be willing to give up an arm and
much more. Like an extra receiver, a leg for it. Or at least $2,195.

an RF clipper, a built-in power supply
and an electronic keyer.

Suddenly, $2,195 sounds more like DEQ”E//HHE

a bargain than a bundle. Because

you re getting, in effect, a room full a subsidiary of
of gear in one compact desk-top unit. COMPUTER MEASUREMENTS, INC.
A unit that features the industry’s 1645 West 135th Street

highest quality control standards, the Gardena, Ca. 90249 '532-9754
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The newly coined term “octopus operation” in a
multi-operator, single transmiiter contest set-up
must have originated from this old photo | ran
across. The caption called it “The Brain” an elec-
tronic device to insure that both finals cannot be
operated simultaneously, complete with alarm cir-
cuit, lockout and control relays. It did not say who
created this brain but | doubt if it was very success-
fu. (Incidently we frown on this type of operation in
our multi-single category.)

Exchange will be signal report, county and
state. Certificates will be endorsed for band and
mode upon request.

Applications must be received no later than
July 31st, Include a #10 s.a.s.e. and send to:
William C. Holliday, WAIEZA, 22 Trudy Ter-
race, Canton, Mass, 02021,

Mass. Cities and Towns Contest

Starts: 0001 gMT Sunday, June 11
Ends: 0400 gMT Thursday, June 15

This has been organized as part of the Mass.
Radio Week, but is a separate activity,

Exchange: Signal report, city or town, county
and state.

Scoring: One point for each Mass. station
worked. And a multiplier for each Mass. city or
town. Final score, total Mass, stations worked
X sum of cities and towns, (Mobiles do not
count as multiplier.)

All bands may be used but a station may be
worked only once. Portables and mobiles will
be considered as separate entries from each
location.

Awards: Certificates to winners in each state,
province and country. Entries may be single
band or all band, but minimum of 25 points re-
quired.

Logs must be received no later than July 31st
and go to: Warren Baker, WIDFR, 66 Rexford
Street, Mattapan, Mass. 02126,

Venezuela Contest

Starts: 0000 gMmT Saturday, July |
Ends: 2400 ¢MT Sunday, July 2
This is a phone only contest sponsored by the
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Radio Club Venezolano commemorating the
anniversary of Venezuela's independence.

Use all bands, 10 thru 80. There are three
categories, single operator, both single and all
band, and multi-operator, single transmitter and
multl transmitter,

Exchange: The RS report plus a three figure
contact number starting with 001.

Scoring: One point per contact, 2 points if it's
with a YV staiton,

Multiplier: For each country, YV call area
and U.S. call area worked on each band.

Final Score: Total QSO points X the sum of
the multiplier from each band.

Contacts: Stations in the Americas: Work
YV’'s, other American countries and rest of
world. Stations in other continents: Work YV's
and other American countries only.

Awards: There are Trophies and Medals for
the leading stations in each category,

In addition, certificates will be awarded to
each station with the following totals:

Americas: Working 10 different YV stations
and stations in 10 other countries, Other contin-
ents; Working 5 different YV’s and 5 other
American countries, S.w.1.'s must report at least
50 stations in the contest, A remittance of $1.00
or its equivalent in IRC’s is requested with each
application. (I can personally vouch that it's a
beautiful certificate.)

Entries must be postmarked no later than
August Ist and go to: Radio Club Venezolano,
Independence Contest, P.O, Box 2285, Caracas,
Venezuela,

Editor’'s Notes

In answer to the many justifiable complaints
regarding missing certificates.

I can tell you with complete assurance that
all contest certificates have been mailed, up to
and including the 1971 WPX SSB contest.

If vou have not received yours drop me a
line and give me all the necessary information
and your present address.

I am not trying to make any alibies but |
sometimes wonder how we are expected to get
these awards to some of you fellows,

With the call of the station as the only identi-
fication on the log, it sometimes presents quite
a problem. This is especially true if it’s an over-
seas entry. Not to mention the ever changing
APO addresses. Or the scribbled hieroglyphics
we are expected to decipher.

If vou expect to change your QTH within 6
months of the mailing date, it would be advisable
to include your forwarding address or state-side
QTH.

We issue more awards than any other contest
in the world, which in itself is quite a job. You
can make it a lot easier if you spell out your
name and address in BLOCK LETTERS.

73 for now, Frank, WIWY




Special Honor Roll
All Counties
#71—Robert T. Anderson, Jr. WA4LMR,
2-19-72. _
#72—James K. Ramsey, WA4ULL, 3-2-72.

THE June, “Story of The Month™” is:

Donald W. Schmidt, WA@JRZ
(All Counties #61, 7-27-71)

Don was born November 11, 1936, a birthday
present for his father, yes, rather unusual as it
was also his father’s birthday. He lived in
Marion County, Kansas until joining the Air
Force in 1958.

Don was raised on a farm where he spent the
first 16 years of his life, and then moved to Hills-
boro, Kansas, his present QTH.

Graduating from High School in 1954, he
spent the next four vears working at a dairy
making butter and ice cream (Yummy). A cor-
respondence couse in radio and TV servicing
was taken during those four years, but Don did
not get actively into electronics until 1958 when
he entered the Air Force.

Interest in amateur radio blossomed when he
was stationed at Harmon AFB in Newfound-
land, Canada. There were four amateurs as-
signed to the same shop with Don and they soon
convinced him to get a license. The theory was
no problem, but he had to try for a Conditional
license instead of a Novice, as a Novice could
not then operate in Canada. So after a few
months copying code, a license was received In
July 1964, Operation was mainly on 20 meters
using a Heathkit HW-32 and a vertical.

In March of 1965, Don was assigned to West-
over AFB, Massachusetts, and then to Offutt
AFB, Nebraska in December 1966.

In November 1967 the Galaxy line was ob-
tained and installed in his car. One weekend
while driving from Offutt AFB to the home

*P.0O. Box 73, Rochelle Park, N.J. 07662.

BY ED HOPPER* W2GT

QTH in Kansas, he ran across the County Hunt-
ers (Don says, no pun intended-Hi.). John,
WSUMR and Arne, WS8DCD were the Net con-
trols and they asked Don to run the counties, so,
he became hooked on County Hunting.

Many counties in Kansas and Nebraska were
given out for months before Don started collect-
ing them for himself. Collecting them has been
quite an experience, yes a thoroughly enjoyable
one.

It took Don just about three years and four
months to collect them all.

Don greatly appreciates all the help from
everyone, especially the mobileers and the Net
controls. It became quite a race on July 5, 1971
to see who would give him the last county. Clyde,
WAG6CCK was in Grant County, Arkansas, and
Tom, W7THVH was in Dewey County, Okla-
homa at the exact same time. Of course both
were needed but copy on W7HVH was minimal,
while WA6CCK was good copy. Grant County
was worked first and thus Dewey County, Okla-
homa made the last county.

Our records show that Don waited until De-
cember 16, 1970 to send his first application and
was issued S00 #834; 1000 #225: 1500 =154, all
endorsed All 14 SSB Mobiles. USA-CA-2000

=123, All 14 SSB; 2500 =97, All SSB and 3000
65, All Phone. Then on July 27, 1971 he was
issued All Counties 61, All Phone.

Don Schmidt, WA@JRZ at Cass County, Nebraska.
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Maracay Cuidad Jardin De Venezuela Award.

His reaction after working them all seemed
rather a let down. Suddenly there was time to
catch up on all the projects that were put off
while chasing those elusive counties. After catch-
ing up on the projects, the lure of County Hunt-
ing has returned.

Don moved to another apartment (same ad-
dress) a few months ago and is unable to install
any outside antenna, so his activities are mostly
confined to mobile operation, although at times
he does run a coax cable out to the car, and
using the mobile whips, does check into the Net.

As most of you know, Don started the Cliff
Corne, Jr.,, K9EAB Memorial Award which is
issued for working holders of All Counties
Awards issued by CQ. As described in CQ, Sep-
tember 1970, the basic award requires contacts
with 10 All Counties Award holders. Send GCR
list and 50¢ or 5§ IRCs to Don at 220 N. Lincoln,
Hillsboro, Kansas 67063. Sponsorship of the
Award has now been taken over by MARAC,
but Don is still the custodian. As this is being
written, 130 such Awards have been issued.
There was a foto of Don and Cleo, WAOSHE
page 109, CQ of March 1971.

Awards

Rose City Award: Sponsored by the Windsor
Amateur Radio Club of Windsor, Ontario, Can-
ada. Issued for contacts with WARC members,
two way communications with an exchange of
reports must be made. Only QSOs after Septem-
ber 1, 1971 will count. Applicants in Essex
County in Ontario require 15 contacts; all others
require 5 contacts. Send GCR list or QSL cards
to: Windsor Amateur Radio Club, P.O. Box
1322, Windsor 14, Ontario, Canada. (Club sta-
tion is VE3IOW).

International Freedom Festival Award: Also
sponsored by the Windsor Amateur Radio Club
for contacts with WARC members during the
period from June 24, 1971 to July 20, 1971. Two
way communications with an exchange of re-
ports must be established. Continental USA and
Canada applicants require 5 contacts. DX sta-
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tions require 3 contacts and Essex county in

Ontario require 10 contacts. Send GCR list or

QSL cards to: Windsor Amateur Radio Club,

P.O. Box 1322, Windsor 14, Ontario, Canada.

Worked All States by Amateur Television:

(WAS-AT Award). Sponsored by the Dayton

Amateur Radio Association, Inc., to encourage

and promote the latest mode of communica-

tion by Amateur Slow-Scan Television. A hand-
somely engraved plaque will be presented to the
first Amateur who completes 50 state two way
contacts by SSTV, others should receive a WAS-

AT Award. The following rules apply:

1. Contacts must be made to all 50 states from
the same transmitter location starting April
24, 1971.

2. Proof of the SSTV contact shall be a photo-
graph taken of a readable received picture
showing the contacted station’s call letters or
his symbol. In lieu of a foto, a recorded tape
(1/4” audio) may be submitted, showing the
received foto of the call letters or symbol.

3. A log shall also be submitted showing the
station contacted, location, time and date,
frequency used, and the type of video equip-
ment of the contacted station. A statement
shall accompany the log, stating that the con-
tacts listed are in accordance with the regular
station’s log and that FCC rules have been
complied with on all contacts.

4. Photos and recorded video tapes which are
submitted, may be copied by the DARA for
the record, but will be returned to the con-
testant after the award is made.

5. Logs, photos, and tape shall be sent to WAS-
AT Award, Dayton Amateur Radio Associa-
tion, P.O. Box 44, Dayton, Ohio 45401.

6. Any question of contact authenticity will be
submitted to an impartial committee, the
members of which are not in the contest.
Such members will be selected from the vari-
ous net control stations of the Saturday SSTV
Net which operates on 14230 kHz at 1900
GMT.

Maracay Cuidad Jardin De Venezuela Award:

Issued by the Maracay DX Club on the 11th

anniversary of Radio Club Venezolano Secci-

onal Maracay, to all legally operated amateur

stations for two way contacts with Maracay DX

Club members after October 1, 1971. QSOs with

Maracay DX Club members count for one point

on each band (80, 40, 20, 15, and 10 meters). No

cross mode permitted, all QSOs must be 2 way
phone or 2 way c.w. Applicants require the fol-
lowing: Venezuela stations need 15 points; South
and North America need 5 points; Europe and

Africa need 4 points; and Asia and Oceania need

3 points. Send a QSL confirming each QSO with

summary log to: Award Manager YV4UA,

P.O. Box 18, Maracay, Venezuela, S. America.

For stations outside Venezuela, include 8 IRCs

for air mail postage. Maracay DX Club mem-

bers include: YV4AZ: 4JB; 4PA: 4QQ; 4UA;
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Features:

1. All modes 10 through 160
meters in full 1 MHZ
ranges.

2. Broad band tuning. Instant
band changes without tun-
INg.

3. True break-in CW with T/R
switching.

4. IF shift—a real QRM slicer.

5. Pre IF noise blanker that

really works.
6. RF  envelope
sounds like a KW.
7. Transceiver — Plus — Re- days
ceiver built-in- two VFO's. (615) 384-5573

Phone or write

DON PAYNE K4ID 11. Quality-Plus — American-

clipping

for a brochure and
a big trade-in on Yyour gear

PAYNE RADIO 1 2o’ ecuiod neiiosi

Box 525 Springfield, Tenn. 37172 ity. ‘““Ham™ tested by-

8. Calibration within 100MZ
on frequency meter
nixie digital counter.

9. 300 watt pep. con-
tinuous duty cycle.

10. Built-in: FSK shift, spotter
level, watt meter, SWR
meter, transmit offset,
CW electronic Keyer.

made — Hand-picked in-

strument grade compo-
nents.

Nites - Sundays hams
(615) 384.5643 13. Perfection for $2195.00

4UG; 4VZ; 4WT:; 4YC; 4YG: 4HW: 4VH:
YVIWX/4; YVIYK/4; YV4AAN: 4ADK:
4AFG; 4AGN; and YV4AHW.

Radio Club Paraguayo: Issues the following
awards in recognition of proficiency and achieve-
ment of any amateur or s.w.l. in the world. A
ZP contact is obligatory for each award. All
contacts must be after May 15, 1952. A GCR
list (no QSLs) of contacts with a fee of 5 IRCs
for EACH award should be sent to: Radio Club
Paraguayo, Awards Manager, P.O. Box 512,
Asuncion, Paraguay, S. America.

Diploma Paraguay (DP): Issued for confirmed
contacts with 15 different ZP stations. South
American stations need 15 and 5 are needed for
applicants from the rest of the world.

All Mediterranean Countries Award (AMCA):
Issued for confirmed contacts in Class A- 40
countries. Class B- 30 countries. Class C- 20
countries. Countries are: CP, ZP, PX. HA, HB.
HB¢, HV, LX, OE, OK, UC2, UG6, UOS, 3A,
YA, AC, XWS8, JT,9N1, UL7, UMS8, AC3, UIS,
Uy, UJS, 1Z, X1, SUZ, TT, TL, 5$X5, 9X5,
9UsS, 7Q7, 9J2, ZE, A2, 7P8, ZDS, 4U1.
Tropics of Cancer and Capricorn Award (TC-
CA): Issued for confirmed contacts with coun-
tries touched by the Tropics of Cancer and
Capricorn as follows: Class A-28 countries.
Class B- 20 countries. Class C- 12 countries.
Countries valid are: Tropic of Cancer: XE, VP7,
EA9 (Spanish Sahara), 5TS5, TZ, 7X, 5U7, 5A,
SU, MP4T, MP4M, VU, XZ2, BY, BV, KHSs,
AP (E. Pakistan). Tropic of Capricorn: ZP, CE,
LU, PY, ZS3, A2, ZS, CR7, 5RS8, VK.

All Zone 11 Prefixes (AZ11PX): Issued for con-
firmed contacts with prefixes if CQ WAZ Zone
11, as follows: Class A- 30 prefixes. Class B- 19
prefixes. Class C- 12 prefixes. Prefixes list: ZP1

to ZP9, PY1 to PY®, and the special prefixes
issued for WPX contests.

Diploma Sud-America (DSA): Issued for con-
firmed contacts with countries located in I'TU
zones number 12, 13, 14, 15, 16, and 73 as fol-
lows: Class A- 28 countries and 6 ITU zones.
Class B- 20 countries and 5 ITU zones. Class C-
16 countries and 4 I'TU zones. Countries: Zone
12, FY, HC, HK, OA, PJ, PZ, 8R, 9Y4, YV,
YVD. Zone 13, PY north of 167 13’ S., PY¥
(Fernando de Noronha® Island). Zone 14, CE
north of 40” S., CE#Z, CP, ZP, CX, LU north
of 407 S. Zone 15, PY south of 16” 13 S., PY®
(St. Peter & St. Paul). Zone 16, CE south of 40”
S., VP8 (Falkland Is.), LU south of 40” S. Zone
73, VP8/LU-Z (So. Georgia), VP8/LU-Z (So.
ence. After trying over 2%2 years to get a needed
LU-Z/CE9AN-AZ (So. Shetlands).

Notes

Thanks for all the cards and letters regarding
Helenmae's 1llness. Wish I could say that she is
100% again, but perhaps by the time you read
this, she will be tip top again. Also thanks for
the birthday cards, as it is 3-8, I'll copy Jack
Benny and from now on I'll stay at 38, Hi.

After receiving complaints about the poor
service in getting the Canadian WAVE/
WACAN Awards, I decided to relate my experi-
ence. After tring over 2%2 years to get a needed
QSL, I got help from friends VO1AW and VEI-
ATP. I sent the application, list, 22 QSLs and
the $2.00 fee to Nortown Amateur Radio Club,
VE3NAR, on March 30, 1971. Fortunately 1
sent all this via registered mail, getting a return

[Continued on page 92]
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LETI‘F.RS—dﬂ we get them, both from CQ
readers, and from readers of another magazine
whose technical editor once recommended me as
the chief expert on surplus. It must have saved
him a lot of postage, considering what I spent
on answers,

I don’t mind answering readers’ questions, but
I do like to get self-addressed stamped envelopes
where replies are desired. Those eight cents and
a few minutes with the address are insignificant
to each individual, but they do add up when the
Surplus Editor has to provide them all. And then
I get occasional letters with questions—but no
return addresses. Sorry. I'm not omniscient.

There is often some delay in getting answers
out, due to the pile of letters, the necessity for
looking up an answer that may be hard to find,
or because I have asked another “expert” for
help. I answer all letters as soon as I can, no
matter how long it takes.

There are of course a lot of unanswerable
questions. There are obscure test sets for which
no data seems to exist. I am unable to offer a
wide-ranging critique of all the military and
civilian receivers made since WW II. I may offer
my opinion that the R-390-A is a good set. but 1
can’t cover all the ground such a question would
involve,

I do not sell tech manuals. The ones I have are
my personal library, and I do not loan them out
except in special cases. I can make Xerox copies
at the nominal cost to me of 10¢ per page. (I do
have some extra copies of a 1960 era test set
directory which may help some people, and 1
ask $5.50, postpaid, for the 1,500 page set.)

I occasionally recommend sources for manu-
als, but most manual dealers are working on
mighty close margins these days. They seldom
will answer a query at all without the s.a.s.e.

I love to discuss the Command Sets, particu-
larly with the engineers who worked on all the
different designs who write me occasionally. If
you are one, I'll do almost anything for you.

I am surely not an expert on strictly civilian
amateur gear.

I feel it might be useful to go over some of the
mail, and indicate my trend of thought on sur-

plus. For example, a reader in Florida asked my
opinion of the BC-1206, the AN/ARN-7, and

*1502 Stonewall Road, Alexandria, Va. 22303.
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the low-frequency Command Receiver, for long-
wave work.

He wanted to copy European long-wave sta-
tions, but did not want to spend too much. He
was interested in sensitivity, power supplies, and
conversions.

Well, the AN/ARN-7 is an aircraft direction-
finder, used in larger aircraft, back in World
War II. It covers 100 - 1750 kHz, and requires a
separate control box. Functionally, and some-
what physically, it resembles the older Bendix
MN-26 RDF, in that it requires desktop space,
and a remote control head with wiring and
tuning-shaft connections. Ditto on the ARN-6.
If you like complexity, these are your dish. The
ARN-7 requires a 400 Hz, 115 volt supply, or
alternatively, the 12 volt d.c.- powered RA-59-A
power supply.

The BC-1206 is the other end of that scale. It
is about the size of an old cream cheese box, has
its dial and controls right on the front, and needs
only a pair of phones and a 24 volt power supply.
However, it is a real oddball of a set, using 24
volts on the heaters and the plates. Stability and
noise elimination are not awfully good, nor is
tuning accuracy or selectivity, It is a bit too com-
pact for its age I might say. It covers 200 - 400
kHz. It has no b.f.o. and the intermediate fre-
quency is 135 kHz.

The Command Receiver looks pretty good, if
you do not need that lower 90 kHz of coverage
or the broadcast band section of the ARN-7.
The R-23-A/ARC-5, particularly, is stable, tun-
ing is accurate, it (like the other two) has a
b.f.o., it is small, may be easily converted to
local control, and has its own dial. Selectivity of
its 85 kHz i.f. is excellent, particularly with the
slugs in the up position in the i.f. cans.

There 1s nothing wrong with the BC-453,
ARA, or R-23 versions of the Command Re-
ceivers, but the R-23-A has just a little better
stability than the Army sets, and certain audio
improvements, in addition to the ARC-5 auto-
matic gain control circuit. You can go ahead and
add the R-23-A noise limiter if you like.

Local controls may be added to the front
panel. By using 6 volt tubes, the 24 volt set will
work on 12 volts a.c., and you need only supply
250 volts B plus power. At the junk price of
regulated tube type power supplies these days, it
ought to be cheaper to buy than build; a snap.
If you want broadcast coverage, use the BC-946,
R-24/ARC-5, or the .52-1.5 mHz Command
Receiver.

Another reader writes that he has a BC-312
receiver that has the standard intermediate fre-
quency of 455 kHz. He also has a 500 kHz Col-
lins mechanical filter he would like to use with
the BC-312. How do I change the i.f.? he asks.

Now possibly this could be done. Get the i.f.s
out of a Collins S1J4 and put them in. Change
the “tracking” of the r.f. and oscillator of the
BC 312 to handle a 500 kHz i.f....But you




LIBERTY PAYS MORE!

WILL BUY 7= WILL BUY
FOR CASH i/ FOR CASH

ALL TYPES ALL TYPES

ELECTRON TUBES « Military Electronic

Equipment
« SEMICONDUCTORS . Test Equipment

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

o
Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212-925-6000

HECTHONIC SURPLUS BAHGAINS

KLEINSCHMIDT TELETYPWRITERS

Model TT-100. Capable of sending 60-100 wpm.,
115 v, 60 cyc. Self contained pwr. supply. Ship-

pingwt. 701lbs. . ... ......... .. $59.50 ea.
Model TT-843 - Same as above.

UNUSED. . . . $150.00 ea.
REPERFORATOR-TRANSMITTER

Model TT-179/FG. Mfg. by Kleinschmidt. Tape
printing & punching, also transmitter-distributor.
115 volts, 60 cyc., shipping wt. 90 Ibs. Used,
excellent cond., (gov’'t. cost $2,000). . . . . $59.50

TELETYPWRITER TABLES

Heavy duty construction, shipping wt. 20 Ibs.,
for page printer, 22" x 18" x 27" ht. . . $15.95

AUDIO OSCILLATOR
TS-382-C - 20CPS to 200KC

A wide - range

-9 -« Qain, portable fﬂt

unit for observation

of pulses, short-

period electrical

distrubances, sine

waves, Blnd width

s, J cyc.-15mec.105/125
VAC, 50-1000 cyec.

2METER-VHF
BC-640 X'MITTER
50 watt-CW & AM.
Freq. range 100-156
crystal controlled ™€
o k Pwr. rgmt.110/125-60
- - 17" x 10" x 11" - Shp Wt 45 Ibs. | crated wt. 600 Ibs, €Y<
AN/USM-50 OSCILLOSCOPE $79.00 Used, good condition - $65.00 6’ x 22" wide. $49.50

ANDY ELECTRONICS 6427 SPRINGER / HOUSTON, TX 77107

. ] 713 / 645-7057 /| RICHARD HALL, W52JG
(Div. of Andy International, Inc.) F.O.B. Houston, Texas - Payment with order.
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FOR ITEMS OF COMMUNICATIONS-EQUIPT
INTEREST, RADIO RECEIVERS, FREQ. METERS,
ETC. SEE OUR ADS IN 73 MAGAZINE AND
HAM RADIO MAGAZINE. LISTINGS BELOW
ARE JUST SOME OF OUR
TEST-EQUIPMENT INVENTORY:

BARGAINS IN OSCILLOSCOPES
No room for details; ask for scope list #24

AN/USM-32 Navy 37, 10 Hz to 4 MHz only B7.50
Hewl!-Pack 122AR 2-trace, no plugins needed 29%.00
Tekt 321 Solid-state bat or line de-5 MHz 550.00
RMB03 swp & X-Y; 1| mv/em; no plugins need 47S.00
Tekt 335 has calib. variable delay, OHC'd ., #49%. 00
Tekt. 538 with T, use as standard or as X-Y 450.00
S41A de-33 MHz exc cond.. with C-A 2-trace 875.00
Tekt RMS4ASE de-33 MHz. ealib. var, delay ... 875.00
Tekt 551 dual-beam de-27 MHz 82200 value .. 7%0.00
5858: 2 545P's In 1 case: 2 heams, 2 swprs 950.00
"Tekt 370 tube curve tracer £1100 value 195.00
Tekt 578 semiconductor 11.:1|.|r'|nr|r tr-ﬂ-r : 675.00
S81 /80 /P80 /81 includes plugin DC-100 MH= 750.00
And many more! Mo space to | lt them all!

Other's being purchased almost daily.

Tektronix Plugins

B: 5 mv/cm & up, callb., de-22 MH=z . 50.00
CA: Q:trace, 24 z, sold only with a l-mpe .. 12%.00
D: Differential, high gain, from 1 mv/em. ... .. 40.00
E: 50 mlernvult sens llvit:r differential . . . 60.00
G: 20 MHz differential, 50 mv/em, OHC'd4 60.00
L: § mv/em, de-30 MHz: all-purpose 1 trace 75.00
N: Sampler, makes any scope de-1000 MHz. 175.00
$: Diode Recovery Unit, very hard to find! 1%50.00
Z: Use scope as a Differential Voltmeter 99.%50

RFI & FIELD-STRENGTH-METER BARGAINS:

IM-138/URM-102: Stoddart revr (meter) unit. 3 to 30

KHz, pwr sply, Interconnect cord 137.%0
Stoddart Power supply 1182 for NM-10A. . ... 37.%0
NM-108 complete: 14 to 250 KHsz 375.00
NM-20-A's & B's complete: 0.15 to 25 HH‘.I 4%50.00
NM-30A 20-400 MH=z : ASK!
Ferris 32A complete: 0.15 to 20 MHz 25.00
Ferris 328 complete (Iater version) 1%0 00
Empire Devices NF-114;: 0.15 to BD MHz 29%.00
HH SOA complete: 375-1000 MH=z : 39% .00
?Il 3751000 MH= . ASK!
Devices NF-105 with 4 ptutinu 150 KHz (o

MHz, all OHC'd: for sale or rent ASK!

POLARAD SPECTRUM-ANALYZER BARGAINS:

TSA with STU-1(*) head: 10 to 1000 MH=z 3%0.00
TSA with STU-2A head. 0.91 to 4.56 GH=z 175.00
TSA with STU-3(*) head, 4.37 to 22 GH=z 175.00

WE PRNBABLY 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?

How much do you want for it?

R. E. GOODHEART CO. INC.
Box 1220-CQ, Beverly Hills, Calif. 90213
Phone: Area 213 272-5707
TYMETER'

“Tima At A Glance''
DIGITAL CLOCKS

#100-24H

Walnut or ebony plastic case,
4"H, 7% "W, 4"D. 110V 60

At Your Dealer, or
cy. Guaranteed One Year.

DIRECT FROM
PENNWOOD NUMECHRON C0.

TYMETER ELECTRONICS
PITTSRBURGH. PA

15208

: 4% FRA ..‘1 K '.‘; | {_:i 'ﬁ P-ﬂ Fs "|," E
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don’t want to bother. If you have to ask how to
do that one, you shouldn’t. A design engineer
might be able to make the set “track” accurately,
but about the hardest thing going is to alter the
intermediate frequency of a receiver, You might
add a second mixer and a crystal oscillator to
give you a 500 kHz i.f. following your 455 kHz
section, but it would not be any three-hour
project.

Another reader asks where the 1000 kHz
crystal for the LM or BC-221 frequency meter
may be obtained. These are currently available
from several crystal manufacturers, one of
which, JAN Crystals, 2400 Crystal Drive, Ft.
Myers, Florida, 33901 prices them at $5.10 plus
15¢ postage.

One gentleman writes that he has a Northern
Radio Variable Master Oscillator, Type 115,
model 1, in excellent condition. He wants to
convert it to use as a frequency shift keyer. The

' stability, he notes, is excellent, the unit having

aged to the point it has about a 6 Hz per hour
stability.

Now the 115 v.m.o. was designed to operate
in place of the local oscillator of a pair of SP-
600 receivers, in a diversity setup. It 1s very
stable, but is not designed for FSK duty. North-
ern Radio made the type 103, 327, and 109 fre-
quency shift keyers for FSK transmitting. It is

- undoubtedly possible to put in diodes and make
- the 115 v.m.o. into a keyer, but it was not so-

designed, and the modification would definitely
affect stability. It would be better to see if you
could swap the v.m.o. for a keyer, first.

My theory of surplus is to use each set as
much like its originally intended service as you
can to get the most out of it. Don't tear up a good
receiver to make a poor transmitter out of it, for
example. The engineers who originated the de-

' sign usually knew what they were doing. (not

always) A circuit that is stable in the original
may not be in the conversion. If you need a parts
collection there are a lot of surplus items that
are good for nothing in their original state, and
can be torn up with little loss.

I advocate finding the original plugs, if possi-
ble, and not hacking up equipment unnecessarily.
It leaves the shack better looking, and usually
better-operating, in the long run.

Two sets I recently received mail about qualify

. for my cannabalize list, the AN/SRT-4 and the
' CAY-5222239 transmitters. Both are huge rack-

mounted beasts, the latter a WW 1II design, the
former a product of the 1950’s, Both are Navy
sets, suitable for battleships. You need a great
deal of space and patience to use these jobs,
which offer a ton or so of steel capable of a small
part of the output of a present-day economy
amateur exciter and linear. If you have no funds
at all, the SRT-4 might be a possibility, The
older stuff will drive you up the wall, and the
neighbors, too, with TVI, BCI, maybe hearing
aid interference too. L



A message from ...

g ED JUGE, W5T00/W5NGL
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g =. ED JUGE ELECTRONICS, INC.
| 3850 South Freeway

Ft. Worth, Texas 76110

Phone (817) 926-5221

Until recently, “Juge’ has been a new name to most of you, I'm sure. The first
question we get is “"How do you pronounce it?"" Answer. . . it rhymes with huge.
In order to induce you to trade with that guy whose name you can’t pronounce,
we've gone overboard to provide something different in ham stores. We started in
business just over eight years ago, and built our new building two years ago. It has
been called the best looking of its kind in the U.S. by every single factory man or
out-of-town visitor who has seen it. We stock most major brands, and a good
selection of used equipment. We select our merchandise carefully. . . as if we were
going to use it ourselves. (All of our sales and service personnel are licensed hams.)
We specialize in personal service to our customers, and treat each one as an individ-
ual with his own special interests and his own unique needs. We also realize that
when you write to us for prices or information, you want an answer now, not two
weeks from now. . . and you’'ll get it! When you order from us, we know how it
feels to finally decide to make a purchase. . . your only regret is that you didn’t
order last week so you could have it now. Normally, your order will be shipped
the day it reaches us, the following day at the latest, unless of course, as will
sometimes happen, we're out of stock on your item. When that happens, we order
your item immediately via telex or telephone, and when possible, request the
factory to ship directly to you to avoid delays. We do all we can to cut any delays
to an absolute minimum. When we deliver an item to a customer over the counter,
we normally open it and check it for him to be absolutely sure it is right before he
leaves. . .. we'll do the same thing to your mail order, if you will request it when
you order. Some hams do not want the factory-sealed box opened, so we ship that
way unless you ask us to check it (and we would prefer to check if you don’t
object). We have an excellent service department, should you have any problems
with new or used gear, and we maintain a good parts stock. too. If you wish to
purchase your gear on time payments, we accept Bankamericard or Master Charge,
or we can finance through General Electric Credit Corporation with 10% down and
up to three years to pay. For those who prefer “cash discounts”, we do offer them
on those lines commonly discounted. Such prices are competitive, but firm. We are
in business to make a profit, and know what it takes to stay in business, so we
don’t try to beat. . . just compete. On “cash” prices, we do not pre-check gear, nor
do we offer our store warranty. In other words, we offer competitive service to go
with competitive prices. We close on Sunday and Monday to give us time to catch
up with our paper work so we can continue to provide the kind of service you
want. Our phone is answered automatically 24 hours each day while we're closed
and after regular hours so you can call in your order. Phone us at (817) 926-5221.
Telex us at 75-8329. Write to the address above. You'll find “‘southern hospitality™’,
personal service, and a real friendly bunch of hams who sincerely want your business.

June, 1972 o




'Tv 7/U ELECTRON TUBE TESTER |

PORTABLE DYNAMIC MUTUAL
CONDUCTANCE TYPE

Used to test and measure the performance
capab s and to determang the reyecton L
muts for Electron Tubes used in Receners, low
power Transmitters, and »n many other elec
tronec eguipment T he tests made are for dy
namic mutual conductance, emission, shorts,
gas, noise, continuity, pilot lamp, etc. Test
sockets are for loctal,octal 4.5, 6, 7 pin, Nor-
val 9. 7 pon mumature, sub-min. rd and fat,
acorn_etc With special adapters (THAT ARE
OPTIONAL) 829 832 2C39 and sub-min_tubes with long leads also can be tested
Power required 115 Volt 50 10 1000 cycles Tube test data charts, test leads
and pwn straighteners for 7 and 9 pin are included. Size. 6% x B-% = 16%
Wt 20 Ibs. PRICES Used, servicable - $19 95 Checked $25 00 Adapter for
2C39 - $5.00: for 829/832 - $5 00, for sub-min ig. lead - $3 00 Prices FOB Lima

Dept. CQ — SEND NOW FOR NEW CATALOG
FAIR RADIO SALES

Box 1105 LIMA. OHIO - 458072

P. O

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H&L ASSOCIATES

ELIZABETHPORT INDUSTRIAL PARK
ELIZABETH, NEW JERSEY 07208
(201) 351-4200

PPN RRReRO RO RRRRRIRRRRRES

: CASH PAID...... FAST!

$ For your unused TUBES, Semiconductors, RE-
CEIVERS, VAC, VAHIABLES Test Equip-
ment, ETC. Fair Daallngs since 1938. Write or
call now! Barry, W2LNI.

BARRY ELECTRONICS, 512 Broadway, New
e York, N. Y. 10012. (212-WA5-7000) (We buy

als).
:.'3512?. termination & from individuals). '

Dress up your shack. Show your Call Letters proudly in a new smart
bold distinctive style. Die Cast Aluminum Letters with a satin silver
anodized finush. Giant 3 %" mze. Three dimensional effect. Easily
mounted on Wood, Plastic, Metal @ presently unavailable. $1.00 each
character, plus 50 cents P.P. Rush your order today.

SIGNA ~CREST, INC., 79 Washington Street, Brooklyn, N.¥. 11201

Technical Excellence
inElectronics.

On our small, friendly campus the emphasis is on Living as well
As Learning. Extra-curricular social activities, studenf clubs, a
student operated radio station, student government, new dormi-
tory and a full sports program help provide a world of your own
in which ta pr Elre for tomorrow. Assoclalte Degree in Engineer-

lectronics. B.S. obtainable. G.1. approved.

VAI_PARAISO TECHNICAL INSTITUTE
READ Hiram Percy Maxim

Dept. A Tl"ﬂ"llltﬂl'll Trail, Valparaiso, Indiana 46383
Father of Amateur Radio

Enjoy the inspiring story of this inventor,
author and humorist.
- autographed - hard-
$5.95. For vourself, or as a
from author Alice Schumacher,
N.. Great Falls, Montana 5§9401.

pioneer car builder,
Limited first edition
cover - postpaid -

gift. Order
115-17th St.
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Math’s Notes | from page 51]

opportunity to re-publish a schematic dia-
gram with some additional suggestions for
an excellent, low cost f.m. converter. Figure
7 i1s a complete, double checked schematic
diagram of the circuit. The address of the
nearest Signetics I.C. distributor can be got-
ten by dropping a line to the main office in
the above list.

If enough audio output is not obtained
from your converter, the one-stage amplifier
shown 1n fig. 8 will be of interest. One en-
thusiast who has built a large number of such
converters, K2SCI, suggests moving the 3
pf capacitor to pin 10 instead of pin 9 for
more audio output, Bill, W2AEF, suggests
that receivers with less than 5 kHz i.f. band-
widths be “broadened” by slightly stagger-
tuning the i.f. strip about = 1/2 turn for best
audio clarity. Also, be sure that the B+ to
the chip is about 12 volts (15-20 ma) and
that you adjust the tuned circuit to exactly
the point of maximum recovered audio. The
circuit to date has been used to successfully
convert Gonset I, II, III, and IV’s, Heath
HW-17 and HW-17A’s, Hallicrafters SR-
42’s, Clegg 22er’s, and even a Swan 250 on
siX meters, not to mention my home station
receiver that now has an f.m. position.

See you next month.

73, Irv, WAZNDM

l. F. Filter | from page 23]

peared to be the common case. However, it
1s suggested that such experiments be re-
peated. With slightly different physical ar-
rangements, it is possible that a desirable
grounding-connection might be found.

5. When the filter is installed in the re-
ceiver, it would be well to investigate the
effect of transposing the relative phase of
either the input circuit (Li1) or the output
circuit (L¢). Because of stray couplings in a
receiver, one connection may prove regenera-
tive and the other, degenerative. If the re-
ceiver is plagued with i.f. oscillation, this little
twist may prove to be the remedy. (C2 and Cg
were intended to reduce such effects to a
minimum. )

6. Two (or more) such filters may be cas-
caded by simply joining the output of one to
the input of the other. Negligible disturbance
will result because the previous resonance,
LC, 1s retained by the new tank-circuitry
which now is tuned by 1/2L and 2C. [}
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Noise Generators [from page 30)]

variable resistor is much more economical,
but does not give very smooth control unless a
large resistor is used. Granularity can be im-
proved by using two resistors, one for coarse
and the other for a fine control. The alterna-
tive is to use a 5 v.a.c. winding on the power
transformer and vary the secondary voltage.
Primary voltage control on a separate trans-
former provides a much smoother variation
of voltage.

In cases where the noise generator is used
as a standard, and a constant output is de-
sired over a long period of time, a precision,
regulated, d.c. power supply is used to supply
the filament as well as the anode. This re-
finement is not deemed necessary for general
purpose use.

A means must also be provided for mea-
suring the diode plate current. A maximum
of 25 ma should be sufficient. This corre-
sponds to a noise figure of 14 db at 50 ohms
which is relatively high. As it is also desirable
to accurately measure lower values of cur-
rent, a range switch should be included. A
convenient way of doing this is to use a 1 ma
movement with two X5 range multipliers.
This gives full-scale readings of 1, 5, and 25
ma. |

Fig. 9—Overall view of noise generator showing
control box and r.f. head.

Fig. 8—Photograph of noise gener-
ator r.f. head.

In making noise figure meas-
urements it is convenient to be
able to turn the noise source on
and off without having to readjust the
filament voltage control. Turning off the
diode anode voltage with the filament hot will
not completely remove the noise since elec-
trons leaving the filament with a sufficiently
high initial velocity will reach the anode giv-
ing rise to a small residual noise output. This
can be ecliminated by putting a negative
potential on the anode. The easiest way of
doing this is to place a reversing switch in the
power supply leads; in the OPERATE position
the B+ from the power supply goes to the
noise diode anode and the B— to the filament.
In the REVERSED position, the connections
are reversed which makes the anode nega-
tive with respect to the filament and so ef-
fectively cuts off the diode and prevents any
noise output.

The schematic of a typical noise generator
1s shown in fig. 7.

A noise generator may be constructed In
many forms. One form that has proven to be
particularly convenient in operation is a
noise generator constructed in two parts: the
r.f. head, which contains the noise diode and
its assorted circuitry, and the power supply
and control circuits.

A photograph of the interior of the r.f.
head 1s shown in fig. 8. The components are
mounted in a shielded can with an octal plug.
An over-all view is shown in fig. 9. The power
supply and control circuitry are housed in a
sloping panel cabinet. The noise diode fila-
ment, explained above, is operated from a
separate transformer. A transformer with an
electrostatic shield should be used to reduce
line noise from flowing into the diode fila-
ment and thence into the receiver under test.
Line noise will have the effect of reducing the
measured noise figure. If operation is con-
templated in areas of high line noise, addi-
tional filtering should be placed in the fila-
ment leads and perhaps in the primary power
leads as well.

Next month, the conclusion of this series

will describe applications of the noise gen-
erator. S
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RECONDITIONED USED GEAR:

Collins 75S-1 recewer $295.00
Collins 325-3 transmitter $599.00
Collins 325-3 transmitter (late) $695.00
Collins 75A4 receiver $299.95

Collins 755-3B receiwver (late) $549.95
Collins KWM-2 transceiver $595.00
Drake 2B receiver w/cal. $179.95
Drake L4-B linear ampl. $529.95
Hallicrafters SR-42 $109.95
Hallicrafters SX-111 rec. $129.95
Hallicrafters SX-122A rec. $249.95

Hallicrafters HT-37 xmtr. $179.95
Hallicrafters SX-99 rec. $69.95
Hallicrafters HT-45 lin. $199.95
Hallicrafters HT-44 xmtr. $199.95
Hallicrafters HT-32 xmtr. $169.95

Hallicrafters S-120A rec. $40.00 |

Hallicrafters SX-101A rec. $139.95
Hallicrafters HA-1 TO keyer $69.95
Hammarlund HQ-180AC rec. $329.95
Hammarlund HQ-170C rec. $139.95
Hammarlund HQ-110 rec. $119.95
Heath HR-10 rec. $73.95

Heath HW-17 2M xcvr. $124.95
Heath HW-12A $89.95

Heath RX-1rec. $119.95
Heath VHF-1$119.95
Heath SP-630 $59.95
Clegg 22er FM $289.95

TRADES - MASTERCHARGE - BANKAMERICARD

NEW SIGNAL ONE, DRAKE, ROBOT TV, SBE, TEN TEC
REGENCY TRIEX HY GAIN/GALAXY, K ALPHA 70

AMRAD SUPPLY: Western Headguarters for Contest'ers & DX'ers
« Phone 415/451-7755

NEW-ST2

LCL

1025 Harnison Street, Dakland, Califorma 9460

Will allow you
to Dynamically test aII
pes of capacitors.

FREE
INFORMATION

ONLY $16.95 postpaid
Capacitance Range: .00025 — 1000 mfd.

Sensitivity: Over 200 MEGOHMS

Dealer Inquiries Invited
30-DAY UNCONDITIONAL MONEY BACK GUARANTEE

LEE ELECTRONIC LABS, INC.

88 Evans St., Watertown, MA 02172
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Tips on DX [from page 27

60-second QSO with a fellow American, even
if he i1s operating from some previously un-
inhabited rock off the coast of Madagascar.

What To Say In A DX Contact

Once you have snagged a DX contact, you
will have to play it by ear as to what hap-
pens next. If he is a rare one grinding out two
QSO’s every minute, you had better play
along with him and give him the minimum
information he wants—usually your name,
QTH, his signal report, and a snappy 73. But
fortunately most DX contacts can be, and
are, a lot more than this.

Try to judge how well your contact can
speak and understand English. In most cases
it will be his second language, and he will
appreciate it if you talk slowly and carefully.
Try to avoid using idioms that he may have
difficulty understanding. You don’t need to
overdo it, but remember that even if your
listener is a G or a VK, your style of English
is different from his, and your signal quality
isn't improved any by bouncing back and
forth three or four times between the iono-
sphere and the surface of the earth. Listen a
few times to the Voice of America broad-
casts in English beamed at areas where Eng-
lish is a second language, and you will quickly
learn the speed of delivery and the style of
expression that work best,

To lift your QSO above the level of the
usual trivia about signal reports, QTH, WX,
and the like, plan to have something interest-
ing or unusual to tell about yourself, or about
the geography or history of your local area.
Don’t make it too long. Keep it short, snappy,
and interesting. End each exchange with a
leading question or two to encourage your
contact to reciprocate with some facts or
ideas that will be interesting to you.

Exchanging QSlLs

If you want a QSL from your contact, ask
him how he would prefer you to QSL. If he
has a QSL manager here in the States, you
can send your QSL directly to the manager,
being sure to include a self-addressed stamped
envelope (s.a.s.e.). If he wants you to QSL
direct, check during the QSO to see if his
address is OK in the Callbook, or have him
send his address over the air. Then promptly
send him your QSL with a self-addressed
envelope and a sufficient number of Inter-
national Reply Coupons. United States stamps



poweriul performers...
reasonably priced...

high power
fmm amplifiers by Tempo

A. TPL802 (80W out)
TPL1002-3 (120W out)

True powerhouses. 10W input gives a guaranteed 80 or
120W output (In fact, typical output runs as high as
140W). Operates directly from a 12 VDC power source.
Antenna switching is automatic when as little as 1.5W of
RF drive is applied. The amplifier incorporates Balanced
Emitter transistors and state of the art design practices,
making it virtually immune to destruction due to high
VSWR or misloading conditions. Features include THREE
40W output transistors (in the TPL1002-3) plus one 40W
driver transistor, low loss input coax connector (complete
with RF cable), low loss solid state antenna switch (.5 db
or less typical) and Spurious response: —60 db typ. All
amps include a built in power output monitor for use with
a Remote Control Head and may be used anywhere in the
2 meter band without the necessity of retuning. Only 934"
x 44" x 3", the TPL1002-3 can be installed almost any-
place. Since there are no switches or meters, it may be
mounted under a seat, in the trunk or in a desk drawer.
Power output: 120W. Input voltage: 13.8 VDC. Current
required: 15-17 amps. Drive required: 5- 25Wfor 100-140W
out. Price TPL1002-3 $220.00 TPL802 $165.00

B. TPL502

A superior quality YHF FM two meter power amplifier.
Only 614" x 314" x 3", yet contains all the features of
the TPL 1002-3 and provides a minimum of 45W output
and typically 50W. Price $99.00

The above amplifiers are completely compatible with the following
transceivers: Tempo FMV & FMA / Standard 806, 826 / Regency

UHF Power amps

HR-2 / Rosswhite RWB / Telecom / Drake ML / Comcraft CTR-144
/ Simpson Model A / Sonar 3601 / 1C20. IC21 / or any other
5-25W XCVR.

Hi-power amps for handi-talkies & 1-3W xcvrs

C. TPL252-A2

Unbelievably small. .. but outperforms many of the big

ones. 1-3W input delivers an easy 25W power output.
Only $85.00

A. TPL1002-3B (1-3W in/110W out)
TPL802B (1-3W in/80W out)
TPL502B (1-3W in/45W out)
Offering a variety of power inputs/outputs, but all with the

same superb TPL features.

The above amplifiers are completely compatible with the following
transceivers: Tempo FMP / Standard 811 & Handi-talkie / Motorola
HT200 & HT220/Drake TR22 / Sonar 2307 /and any other 1W-3W
transceiver or handi-ta'kie within their frequency range

TPL445-30
(4W in)

TPL445-30B
(1W in) Ry .

1 or 4W input. .. minimum 30W output. 450 MHz UHF.

Same features...same superior quality as TPL 1002-3,

including low loss solid state antenna switch. Ideal for

use with 1 watt handi-talkie or other low power UHF
transceivers.

TEMPO OFFERS THE MOST COMPLETE LINE OF SOLID STATE AMPLIFIERS AVAILABLE

MODEL POWER POWER BAND PRICE
NUMBER INPUT OUTPUT (min) _
TPL1002-3 5 to 25W 100-135W 2M $220.00
TPL1002-3B 1-3W sow 2M 235.00
TPLB8O2 SW s8ow 2M 165.00
TPLBO2BE 1 to 3W s80W 2M $180.00
TPL502 5 to 156W 35-55W 2M 99.00
TPL5028B 1 to 3W 45W 2M 125.00
TPL252-A2 1W 25W 2M $ B85.00
TPL445-10 1 to 2.5W 12W 440MHz $125.00
TPL445-30 aw 30W 440MH2 $215.00
TPL445-308B 1w 30W 440MH 2 $235.00

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701

714/772-9200
816/679-3127

931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730

Iy Hadly
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CRYSTAL BARGAINS

Depend on . . .

We supply crystals from
16 KH, to 100 MH, in
many types of holders.
Over 6 million crystals
in stock. We manufac-
ture crystals for almost
all model SCANNERS,
MONITORS, 2-WAY
RADIO, REPEATERS, ETC.
Inquire about special
quantity prices. Order
direct with check or

money order.

For first class mail add 15C per
crystal...for airmail add 20¢ ea

OIVISION OF BOB
WHAN & SON
ELECTRONICS, INC.

2400 Crystal Dr.
Fort Myers
Florida 33901
(813) 936-2397

Send 10€ for new
catalog with
oscillator circuits
and lists of
thousands of
frequencies in
stock.

SPECIALS! CRYSTALS FOR:

Frequency Standards

100 KH: (HC13/U) $4.50

1000 KH: (HC6/U) 4.50

Almost All CB Sets, Trans. or Rec 2.50

(CB Synthesizer Crystal on request)

Any Amateur Band in FT-243 1.50

(Except 80 meters) 4 for 5.00

80 Meter Range in FT-243 2.50

Color TV 3579.545 KH: (wire leads) 1.60

4 for 5.00

This is the Beautiful KW 202 Receiver
that you keep hearing about!

. o= ‘_—________,....-_—-__'r-—'_-_-ﬂ-‘
PR |

- —

II

K 160 -0 M: SSB/TWAM: O—Mudtiplier: Xtal Calibrator
. : /\ ; KW Electronics “¢3o5

| ELECTRONICS E&jiﬂ ' Hw m
LIMITED Richmond Hill, Ontano $28.50

The ALPHA SEVENTY
Power Amplifier of the Seventies

Phone/write Don Payne, K41D
for a brochure and big trade-in on your gear.

PAYNE RADIO
Box 525, Springfield, Tennessee 37172
days (615) 3845573 / nights (615) 384-5643
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will be of no use to him. For the more com-

mon type DX countries you may prefer to
QSL by sending your outgoing cards directly
to the foreign bureaus. Their addresses are
listed semi-annually in QST. Or you may find
it more convenient and less expensive to have
one of the several private QSL bureaus han-
dle your outgoing QSLs, for a few cents per
card. You will find their services and charges
described in their ads each month in the
various ham magazines. To receive incoming
QSL cards, keep a supply of stamped, self-
addressed envelopes on file with the appro-
priate ARRL QSL bureau. Their addresses
and detailed information are listed periodi-
cally in OST.

Working DX is a fascinating aspect of ham
radio, but it is only one aspect. Don’t get
hooked on it to the point where you exclude
all other types of ham activity. You will enjoy
DX-ing more if you keep it in proper perspec-
tive. Good luck, and the best of DX. w

CQ Reviews: ;'I;uth IM-102 [from page 55]

Tests against a wide variety of resistance
values known to be within 0.5% confirmed
the accuracy of the ohms functions. In re-
spect to these readings, it must be Kept In
mind that the ohms-range scales are desig-
nated as the full-scale value (as with volts)
and not as a times so-and-so value as most
ohm-meters are labelled. For example: the
20K range is the full-scale value with the
readings scaled down accordingly. They are
not X 20K.*

Conclusion

Although the high accuracy of a DMM 1s
not essential for every application related to
amateur-radio equipment, it is nice to know
certain values to within a close tolerance,
particularly involving such cases as selecting
resistors for circuit elements such as pads.
Besides this, once you get used to a DMM, 1t
1Is great for convenient measurements en-
hanced by the automatic polarity indication
and the lesser chance of problems with dam-
age to the device that might otherwise occur
with many meter-type jobs.” As for lab work,
there is no question as to the necessity for a
device of the caliber afforded by the IM-102.

In addition, the relatively low cost of
$229.95 for the IM-102 (kit) is attractive

*Very high resistance values on the 20M ohms
range require up to 10 seconds for a stable and
correct reading. All other functions and ranges
require 2 seconds or less.




New Triggered Sweep Scope
Measures Peak-To-Peak Voltage
with Cali-Brain®

You're looking at it in this solid state
oscilloscope. The new B & K Precision
1465 is a triggered swee
oscilloscope with CALI-BRAIN —a
built-in feature for measuring
voltages, automatically without
computation in seconds. CALI-BRAIN
will measure peak-to-peak voltage
on waveforms of any complexity —and
at voltage levels from 10mV to 600 V.
Only B & K scopes have CALI-BRAIN
—a real advance in TV test equipment.

Servicing time goes down —
picture quality ﬁnes up—when you
use this scope. Now, in one
instrument, you get triggered sweep
to eliminate those waveforms that
won't lock in, a vectorscope for color
TV servicing, 10 MHz response for
high resolution analysis. A unique
sync Eeparagur g_enerat.els speci?
sweep synchronizing pulses to let you s
analyze El'l%‘pﬂl'tiﬂﬂ of the TV B & K Precision Model 1465

waveform. For economical perfor- 536995
mance, use the B & K Precision 1465. Probe included

About the Cali-Brain® System

The CALI-BRAIN system - - .
increases your efficiency because it
lets you measure its peak-to-peak

: : overlay is illuminated on either 1s automatic — and takes less than a
;3235%:;2;:& 'f;g?,"g,? r};r??}:;e » side of the scope screen. The scale second. After you have read waveform
| manufacturer’s service data exactly — corresponds to the full scale voltage on the scale, you deactivate
| checking out typical waveforms and voltage indicator in the bezel. CALI-BRAIN system with a single
peak-to-peak voltage readings at D. The vertical waveform line on the switch, and the waveform is again
various test points. CRT moves to either side of the displayed as before. One probe and
Cali-Brain® in Action screen, to align itself with the one test instrument — lets you
Use CALI-BRAIN when vou illuminated scale. | concentrate on trouble shooting, not
want tfméasure peak-tu-piaﬂ The entire CALI-BRAIN action the test equipment!
voltage of the waveform displayed on e P ——— e —
the scope screen. Here's what £199 ’ L ] L 08 [ 5.00)
happens when the CALI-BRAIN | \ (- , :

switch i1s activated: ;.
A. The horizontal sweep collapses and

the waveform under examination

,E AL 1. !:;* J : n 13 |
i/V JII T I

e S —

b appears as a Strﬂight vertical line. C / B e S u—q/ | b= ILILr—l'—I-—+v+—-+-+—-I—+-1n-¢
B. A numerical indicator in the CRT
bezel lights up to show the full 1 2 3 4
SCB_IE _vnltagehnclrudlng decimal To read peak-to-peak voltages utilizing Cali-Brain, note the full scale voltage reading
point) corresponding to the in the bezel above the screen (fig. 1-.100 volts full scale) (fiz. 3-5.00 volts full scale).
Vertical Attenuator setting. Pull out the Cali-Brain knob and you will notice that the 1st waveform in fig. 2. reads
C. A graduated scale on the graticule 067 volts P-P and the second waveform in fig. 4. reads 4.95 volts P-P.

See your local distributor or write us for more information Product of

DYNASCAN CORPORATION
1801 W. Belle Plaine e Chicago, lllinois 60613

I
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for a quality instrument of this nature. The
size of the unit is 3” x 7" x 7.9”" (H.W.D.)
and the weight is nominally 4 Ibs. It is a prod-
uct of the Heath Company, Benton Harbor,
Mich. 49022. —W2AEF

0One thing that is a little tedious to accomplish
is in cases where adjustment of equipment may
be desired for a null reading on a DMM, since
the DMM indicates values at both sides of a
null, making it somewhat confusing as tQ which
dlrectmn adjustment must be made as it is con-
ducted back and forth through the proper point
during the time the instrument takes to register
a change. The unit takes 5 readings/sec.; 2 secs.
are required for a stable reading. The process,
however, can be somewhat aided by making the
adjustment very slowly while watching the polar-
ity indicator for the required directional change.
Once the null has been obtained, it can be a
more precise one than obtainable with an analog

device, because of the higher resolution of the
DMM.

Adriatic DXpedition [from page 36]

normal. 4N2HV was better known in Japan
than in the U.S. since band conditions fa-
vored the east at that time. The bands were
often poor, but we had fun with our 40 and
80 meter schedules with YU stations. It was
very interesting to work YU pile-ups as well
as to talk to our friends and families all over
the country.

The next stop was Korcula Island, site of
4N2KO. Here YU3BU, YU3EY, and YU3-
TCB left the group but Graziano, YU3TST,
and Leo, YU3TXT, joined the others, This
operation was followed by Lopud Island, 4N-
2LO, Kolocep, 4N2KP, and finally Mjet,
4N2MT. Then our expedition came to an
end. The finishing honors were due to YUI-
QBC, YUINXB, and YU2NEG who stayed
with the expedition from beginning to end.

We could write a whole book on each
island and mention the thousands of hams we
worked but space does not allow this, of
course. We express our thanks to DL90H,
who helped us make lists on 40 and 80 meters
where our signals were not very good, and to
the whole amateur fraternity for their en-
couragement. There was probably a QSO
with yourself among the 30,000 contacts
made during our Adriatic Islands expedition.
Incidentally, QSL cards for all 4N2 opera-
tions were handled by Tom, YU2NEG and
an award is available to amateurs who worked
us at several islands. We are most pleased to
provide many DXers with a new prefix and
are looking forward to conducting other DX-
peditions in the future. L |

CQ o
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OSCAR-6 [from page 33]

LOS (loss of signal) is measured as 2500
miles. At a velocity of 250 miles per minute,
the satellite will remain visible to both sta-
tions for about 10 minutes.

In this example it was assumed that both
receiving and transmitting antennas were
rotatable, ideally in both elevation and
azimuth, so that the satellite could be “locked
on” at all times. While it is desirable to ro-
tate the antennas in both planes, or at least
in the horizontal plane, for working extreme
distances through the satellite, simpler an-
tennas can be used for communicating over
shorter distances.

If rotatable antennas are not used,
AMSAT suggests the use of antenna sys-
tems with relatively wide beamwidths in both
the horizontal and vertical planes. In this way
the satellite will remain within the beamwidth
of both the transmitting and receiving an-
tennas long enough to permit communica-
tions to take place, and without the need for
rotation. Horizontal dipoles or vertical an-
tennas a 1/2 wavelength or less above ground
will produce wide bandwidths in both planes.
Consult any reputable antenna handbook for
additional information concerning wide
beamwidth antenna systems.

AMSAT calculations show that a 100 watt
transmitter, and dipole antennas for both
transmitting and receiving, should be ad-
equate for c.w, communication through the

[ 24

LOS
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NYC
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Fig. 2—Orbital arrangement for a trans-Atlantic

QSO through the OSCAR 6 amateur radio satellite.

The shading represents the area through which the

satellite must pass to enable communication be-

tween a New York City amateur and a London
amateur.




Sonar Radio Corporalion 73 Wortman Avenue, Brooklyn, N.Y. 11207
i

satellite. An additional gain of at least 8 db
will be required in the receiving system to
maintain s.s.b. communications. This can be
accomplished by the use of a high gain re-
ceiving antenna such as a 10-meter Yagi.

Interference Caution

To keep interference to the OscAr-6 satel-
lite to a minimum, 2-meter stations not de-
siring to communicate through the satellite
should make sure they do not conduct
ground-based communications in the 145.9
to 146.00 mHz passband. Likewise, 10-meter
stations should not conduct ground-based
communications in the 29.45 to 29.55 mHz
passband. Leave these frequencies clear so
that they may be available for all those who
may want to use the satellite. Amateur radio
can be very proud of the results of the OSCAR
3 and 4 repeater satellites, during which time
not a single incident of interference was re-
ported between ground-based stations and
those using the satellites. It is even more
important now that this splendid record be
upheld during the period that OscaAr-6 will
be in orbit.

The output power of the satellite, approxi-
mately 1.3 watts, will be shared by all signals

passing through the repeater at the same time.
Based upon the results of aircraft flyovers,
about ten s.s.b. signals will be the most that
the satellite will be able to handle at any one
time, although a single, excessively strong
signal could capture and block the satellite
completely. In an effort to avoid interfer-
ence and to prevent repeater blocking, AM-
SAT urges all users of OSCAR-6 to carefully
check the receiving passband before trans-
mitting. Be sure to pick a clear spot, and back
off on transmitter power to the minimum
level required for communications.

The FCC has issued a waver to permit
Technicians and Novice class operators to
transmit through the OsSCARr-6 repeater, even
though the repeater operates on the 10-meter
band.

OsCAR-6 is an undertaking of AMSAT, the
Radio Amateur Satellite Corporation. The
group is affiliated with ARRL and receives
modest League financial support. AMSAT
membership is open to those interested. The
AMSAT Newsletter sent to all members con-
tains the latest information on amateur radio
satellite activity. For a membership applica-
tion, drop a note and an s.a.s.e. to AMSAT,
P.O. Box 27, Washington, D.C. 20044. L
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What's Past Is Prologue [from page 6]

of decibels above or below 1 watt of energy or
power (flux) per unit area of 1 square meter,
and is spoken of as power flux density. In order
to relate “pfd” to something all hams are famil-
iar with, keep in mind that luv/m of field
strength is about equivalent to —147 dbw/m=.

(I think it would be helpful if the ARRL
Handbook would include in one of their up-
coming editions some further discussion of terms
and definitions plus some derivation associated
with common terms in amateur radio.)

So this gives us an understandable relation-
ship between power flux density in dbw/m* and
electric potential between point in space, mea-
sured in uv/m. The rest of our discussion 1s
mainly simple arithmetic concerning what we
can do with our satellite.

Suppose that “Amateur A" wants to have a
QSO with “Amateur B.” The former has a 100
watt transmitter with an emission bandwidth of
about 20kHz, and a dish or a phased array hav-
ing a gain of 15 db. Therefore, his effective
radiated power relative to an isotropic antenna
(e.i.r.p.) is +35 db or about 3 kw. At 435 mHz
the attenuation of the signal (commonly called
path loss) from “Amateur A” to the satellite, a
distance of about 22,000 miles, is 156 db, a
negative quantity, so the 435 db of power has
shrunk to a — 121 dbw/m?2 by the time the signal
gets to the satellite. If we assume the satellite
receiving antenna gain is <4 15 db, then the sig-
nal at the satellite receiver input will be about
— 106 dbw, about 40 db above our reference,
— 147 dbw/m=, or roughly 100 gvm (we’ll leave
off the m?2 for it is assumed). So now we have
the signal into the satellite receiver.

Let’s assume that the satellite receiver we have
in mind has a bandwidth of 200 kHz (which will
accommodate about 10 f.m. signals simultane-
ously) and has a noise figure in the order of 10
db, which is about what a real good TV receiver
has. Therefore, the total receiver noise power in
the 200 kHz bandwidth will be about — 141 dbw,
and “Amateur A’s” signal is about 35 db above
the noise at the input of the receiver.

If you want 10 or more simultaneous QSO’s
and we have only 20 watts output from the
satellite transmitter, then any one signal should
appropriate only 1/n times the available power
output, n being the number of QSO’s. Skipping
a little arithmetic related to the satellite charac-
teristics we find that Mr. A’s signal of — 106 dbw
has now become 0 dbw or 1 watt, taking into
account the overall gain of the satellite trans-
mitter, transponder or repeater as you will. On
the down-link frequency of 144 mHz, the signal
path loss enroute back to earth is nearly 147 db.
When we boost the 1 watt output by the satellite
antenna gain of 10 db, and then lose the 147 db,
we reach Mr. B’s antenna at a signal level (re-
member we now call it power flux density, pfd)
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of —136 dbw. Add to this the receiver antenna
gain of say 10 db, plus a receiver with a noise
figure of less than 6 db, and the result is a signal-
to-noise ratio of about 28 db. Great . . . only in
practice it won’t be quite that good because of
inter-modulation among the 10 or 20 signals
passing through the satellite, which will reduce
the output signal-to-noise ratio to a value some-
what below that for one signal . . . say about 20
db. This is the reason why the receiver noise
figure should be as good as possible, in order not
to appreciably add to the noise already present on
the incoming signal. If we use f.m., the output
s/n will be equal to the input carrier-noise ratio
plus the f.m. advantage. We now have a satellite
about the equivalent in physical size to the
original Early Bird.

One of the greatest problems that amateurs
will have to face and overcome (and this is self-
regulation), is the necessary discipline to maxi-
mize use of the satellite. Our postulated satellite
can handle about 20 QSO’s simultaneously, de-
pending on exact values of bandwidth and power
output. But this capability will be realized only
if all participants observe self discipline concern-
ing their e.i.r.p. If some amateurs appropriate
more than their fair share of the available power
through the satellite, it will leave less for others
trying to use the system. Another important
aspect of discipline will be listening on the down-
link frequency to make sure that the proposed
channel is clear in both directions. If this disci-
pline breaks down, the result will be not only
ORM in the ordinary sense, but also cross-mod-
ulation among signals of unequal power in the
satellite receiver and thus lower the s/n ratio
for everyone using the satellite.

By now you probably have concluded that all
is not as simple as picking up your telephone.
Depending upon economics, amateur satellites
may be power-limited. Therefore we should
maximize the watt-per-dollar product by choos-
ing up-link and down-link frequencies so that we
may obtain as much gain on the earth end of
the circuit as possible. All the satellite does is
take the up-link signal, boost it by the overall
satellite gain, and retransmit it on the down-link
frequency. Also these frequencies must be care-
fully chosen with due regard for electromagnetic
compatibility on board the satellite, which is a
fancy way of saying that we must avoid things
like the 3rd harmonic of the down-link trans-
mitter jamming the up-link receiver. Without
going into details, the choice of 10 simultaneous
QSO’s is probably a fairly good figure, even
though vou are probably thinking, “That ain’t
much.” But bandwidth is directly related to total
noise power, and if we theorized on 100 QSO’s
instead of 10 evervone would have to raise his
e.i.r.p. 10 db or the quality of transmission would
be reduced.

Probably this is as good a place as any to re-
mark that we seem to always have with us the




question of the best way to utilize bandwidth,
whether we are concerned with phone and c¢c.w.
on the h.f. bands—or satellite communication.
In this case of our satellite, if we consider the use
of c.w., it would be possible to hold simultane-
ously 200 QSO’s on the basis of 1 kHz required
bandwidth per signal. If you could accept a lower
minimum bandwidth of say, 200 cycles per signal
for c.w. (which is probably impracticable), we
could accommodate 1000 QSO’s. .. always keep-
ing in mind the disciplines we mentioned earlier
plus a few I haven’'t touched on. Probably the
best and most acceptable solution, as in h.f., iIs
neither all phone nor c.w., but a reasonable mix
of both. But in the satellite case, there has to be
world-wide adherence to the disciplines built
into the system, or the satellite will not function
to greatest advantage.

Up to now we have covered the satellite itself,
what it could do and the limitations that may be
imposed. But to what purpose do we put it? If
we are able to convince others that such a satel-
lite is worth the investment, surely there must be
some useful purpose. I would not suggest that we
should never use it for some or all of the pur-
poses that have been mentioned such as a “satel-
lite DXCC,” a “satellite WAS,” and “all OsScar
BPL™ or perhaps even for just rag chewing, but
I have a feeling that these things by themselves
will not justify such a satellite. It seems to me
that one of the greatest uses of such a satellite
can and probably should be for educational pur-
poses, not only to train our own young people
in the techniques of satellite communication, but
also others around the world . . . using the satel-
lite for the exchange of information, advice and
actual experience in satellite communication.
The so-called “new and developing” countries of
the world have not yet reached an acceptance of
amateur radio as a worthwhile utilization of the
radio spectrum. Perhaps if they see a benefit
such as this, it would impress them with the
tremendous promise that amateur radio can have
for them in the development of trained people in
telecommunication. In the plenaries of the I'TU,
I can assure you, we need their support.

There is another purpose of such a satellite
that should be thoroughly explored. Perhaps it
is significant that none of the currently utilized
or contemplated commercial satellite systems
are specifically designed for use in the event of
a natural disaster, epidemics, famines, floods,
earthquakes, tidal waves and similar things
which afflict mankind. The need for such a
system of commniunication has already been
recognized by the I'TU. However, no existing
space communication system makes provision
for specific channels for emergency communica-
tion. Will the Amateur Satellite Service be com-
petent to meet the challenge in extending our
Charter of 97.1(A)?

“Recognition and enhancement of the value
of the amateur service to the public as a

voluntary, non-commercial communication

service, particularly with respect to providing

emergency communications”
or are we “just little boys playing in our base-
ment” as we have often been referred to in the
assemblies of the ITU? If we are up to the chal-
lenge and have what it takes, we could create a
lasting impression of competence and worthiness
in the eyes of world leaders, not just in the plen-
aries of the ITU.

Perhaps it is too large a bite to swallow in one
piece, but if we don’t seek a larger goal than we
have before us at present, what is the future of
amateur radio? Are we content to become frag-
mented among ourselves, arguing like spoiled
children about who should occupy what portions
of our h.f. bands, or even v.h.f., now that we
have finally started to earnestly occupy them?
Are we fundamentally just a bunch of hobbyists
who would 1dly chatter incessantly over our
transmitters which occupy precious spectrum
space? How many of you have read recently the
basis and purpose of amateur radio contained in
Section 97.1 of the rules?

What is our responsibility to future genera-
tions who will inhabit “our bands” some day
when vou and I are “silent keys”? Are we leaving
them a legacy for the future based on sound
judgment and planning? The growth curve of
amateur radio in the United States has been
more of less static for a number of years. Not so
in certain other countries! Novices have con-
stituted about 82 9% of our total; technicians
19% ; Conditionals 11¥2 % ; General Class 34%
and Advanced and Extra Class 26%. Are we
attracting a fair percentage of young people to
amateur radio? Granted that competition is
greater now than it was 50 years ago, but in-
formation and learning aids are also more avail-
able than they were when you learned the art of
wireless communication.

We hear a lot about revolution today in our
society. The only apparent impact on amateur
radio that I can detect is the increase in illegal
operation, the upsurge of foul language to be
heard almost any night you turn on your re-
ceiver . . . (especially on 75 meter phone) and
the apparent desire to lower the qualification for
an amateur license. This is not the kind of
revolution we need in amateur radio. If we have
the imagination to confront and reshape it, we
might expect that this revolutionary attitude
could be of help to us rather than a hindrance, in
planning the future, but if it is to be a help, we
must present a challenging view of what the
young generation can accomplish, not just what
they can get out of it in terms of enjoyment be-
cause that's not enough. Young people are keyed
to a rapidly changing, complex society . . . almost
impossible for an older generation to compre-
hend. Dr. Robert Hilliard explains it with the
statement,

[continued overleaf]
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FM RINGO

3.75 db GAIN

AR-2 -$12.50

WORLD’S BEST VHF
FM ANTENNA, IN
STOCK AT YOUR LOCAL
DISTRIBUTOR.

i

621 HAYWARD STREET
MANCHESTER, N.H. 03103

+wveVe MANUAL,
e Original Test-Answars @exam manual
that prepares you at home for FCC First
and Second class licenses. Includes Up-
Dated multiple chofce tests and key

Schematic diagrams. PLUS - "Self-Study
Ab111ty Test." =- ONLY: $9.95 Postpaid

P.O. BOX 26348- C

1IN SAN FRANCISCO, CALIF. 94126

TYMETER’

“Tima Al A Glance
DIGITAL CLOCKS

CALL-IDENT Reri

10-MINUTE STATION CIOCK
CALL REMINDER

=124

2350

Made in US.A

10-minute repeating timer buzzes warning to sign in your
call letters. Walnut or ebony plastic case. 4 H, 73, W
4"D. 110V, 60 cy. One Year Guarantee.

At Your Dealer, or DIRECT FROM
PENNWOOD NUMECHRON CO.

IYMITER FLECTRONICS
7749 FRANKSTOWN AVI PITTSBURGH, PA. 15208
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“At the rate at which knowledge is growing,
by the time the child born today graduates
from college, the amount of knowledge in the
world will be four times as great. By the time
that child is 50 years old, it will be 32 times as
great, and 97% of everything known in the
world will have been learned since the time he
was born.”

Today’s youngster generally, is not thrilled by
the same things that sent you and me into orbit
40 or 50 years ago. He takes for granted what
still gives us goose-flesh in our hind-sight per-

| spective of the development of telecommunica-
' tions. The frontier of amateur radio i1s in the

field of satellites. I fully appreciate the difficulties
of trying to keep abreast of things here on earth.
Nevertheless, I urge those who have the re-
sponsibility for plotting the future course of
amateur radio to look far ahead, lest the immedi-
ate problems within and outside our ranks
occupy too much of our energies to the long
term detriment of amateur radio.

Over the next few vears, I hope the Commis-
sion can erect a few new road signs and perhaps
replace some old ones, to assist in the develop-
ment of amateur radio and keep it going down
the right road. Whatever we do, I know you will
evaluate it judiciously in the context of our com-
mon goal,

In Shakespeare's play “The Tempest,” An-
tonio summed up what seems to me i1s our

| position today when he said,

. What's past i1s prologue, what to come
in yours and my discharge.” =

DX [from page 6:?.]

Radio Society for many years, and on official
overseas advisor to the CQ DX Program since
1968. Many amateurs owe their first Bahamas
and Zone 8 confirmations to VP7NA. And
he opened his home and his station to DX
Editor K4IIF for two major contests. Ken

' died at the Princess Margaret Hospital in

Nassau and services were held at St. Mary’s
Church. He was survived by 7 daughters, 3

| brothers, 2 sisters, and 17 grandchildren.

QSL Information
A2CAL via DK2SI
BV2AB via K4ASI
C21TL P.O. Box 32, Nauru.
C31AH via REF
EASHA via DK4QL

- FOACM via WAZFIW

FKSAU via I1PQ
GMSAXO WA4UAZ or RSGB

. HI3XAM via WA2NDP

HRI1RF via W5ZWX
HS3IADW via KOVIF
HS4AFT via W5WJO
KD6USA via W6ANN
KX61Y via WBSEEN
KX6MH via KX6BQ
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"W2AU” BALUN-$12: F12:95=59
&' 4Q

Banded 3 to 40 Mc. 'H'H-- = =« RUN
HELPS TVI PROBLEMS By Reducing Coax Line " Mo
Radiation :
NOW ALL STAINLESS STEEL HARDWARE. S0239 HANOLP HOX— 1=
Double Silver Plated
IPMFRO\FES F/B RATIO By Reducing Coax Line
ick-Up
REPLACES CENTER INSULATOR. Withstands NO
Antenna Pull of Over 600 Lbs. FROM
BUILT-IN LIGHTNING ARRESTER. Protects Balun
—Could Also Save Your Valuable Gear
BUILT-IN HANG-UP HOOK. Ideal For Inverted
Eees. Multi-Band Antennas, Dipoles, Beam and
uads
NOW BEING USED EXTENSIVELY BY ALL BRANCHES

.' OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA.
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
la THE WORLD OVER

BIG SIGNALS DON’'T JUST HAPPEN-

N oy e oW N

i J GIVE YOUR ANTENNA A BREAK i _
8 Comes in 2 models. 1:15 matches 50 or 75 ohm un- We'll GUARANTEE
: balanced (coax line) to 50 or 75 ohm balanced load. i :
ITSIN\;%.:TS 4:1 model matches 50 or 75 ohm unbalanced (coax no other balun, at any
THAT COUNTSI line) to 200 or 300 ohm balanced load. price, has all these

AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIRECT fo.4\irac

UNADILLA RADIATION PRODUCTS YIRS, 0 BACUNS & QuADs  UNADILLA, N.Y. 13849

DRAKE EXCEPTIONAL QUALITY...

V1B VHE EM Transceiver

GENERAL ® Freq. coverage:
144-148 MHz ® 12 channels,
3 supplied ® Push-to-talk Xmit
® AC drain: Rcv, 6W; Xmit,
50 W @ DC drain: Rcev, 0.5A;
Xmit, 4A @ Built-in Power
Supply: AC, 117V 50-60 Hz;

| DC,13.5V+10% ® Size:7-7/8"

x 2-3/4"x 10-1/4", 8-1/4 |bs.

TRANSMITTER: ® Transistorized with 6360 output tube ®
RF Qutput: over 10 W @ Freq. Dev: Adj. to 15 kHz max, ®
Freq. Stability: £.001% or less ® Qutput Imped: 50 ohms.

RECEIVER: ® Completely transistorized, crystal-controlled
s superhet ® Intermed. Freq: 1st 10.7 MHz, 2nd 455 kHz ®
299 Ainaituce Nt Input Imped: 50 to 75 ohms ® Sensitivity: 0.5uV or less/20
dB quieting; 1uV or less/30 dB S+N/N at 10 kHz dev., 1 kHz

Accessory BBLT-144D Antenna: mod. ® Audio Output, 0.5 W ® Spurious Sens., > -60 dB.

Hustler 3.4 dB gain $2?'95 : e R '-':5:-:;.'55;5;?§='.---.':5réz5::;5=5_:E';§iizé:ii;":_55521:'5’;’?-;;é

R. L. DRAKE COMPANY -m

Including transceiver, 3
channels supplied, mobile
mount, dynamic mike and
built-in AC-DC power supply.

540 Richard St., Miamisburg, Ohio 45342
Phone: (513) 866-2421 e« Telex: 288-017
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nuarfun RADIO IS OUR BUSINESS

“Ham Buerger, Inc.

19090

BO N YORK ROAD WILLOW GROVE PENN
(215) OL 9-5900

MODEL PP
PHONE PATCH

TRANSFORMER COUPLED NO PRINTED
CIRCUIT. LOWHUM LEVEL. GOOD HIGH
LEVEL AUDIO, PRESS TO TALK, CUS-
TOM MADE FOR YOUR TRANSMITTER
NO MIC, CONNECTORS TO CHANGS
SIMPLE TO CONNECT. SPECIFY TRANS-
MITTER OR TRANSCEIVER.
PLUS POSTAGE WT, 1 LBS.
PA.L HAMS ADD 30 TAX

Amateur Price

$14.95

3109.95: PLUS POSTAGE
WT,. 312 LBS.
PA. HAMS
ADD 6.60 TAX
CDR

MODEL HAM M

REGULAR HAM NET-
129.95

SPRECIAL HAM NET WITH

100 FT.8 WIRE CABLE

MODEL
AJ1 AUDIO—JET

IF YOU OWN A RECEIVER OR TRANSCEIV-
ER THAT YOUWOULD LIKE TO INCREASE
THE SELECTIVITY IN THE CW MODE AND
REDUCE THE GENERAL QRN, YOU NEED
THIS EASY TO INSTALL DEVICE. AUuDIO
SELECTIVITY VARIABLE FROM 100 CPS
TO B000 CPS CONTINUOUSLY. CONNECTS
TO 4 OHM OQUTPUT AND INPUT. THIS IS
THE FINEST AUDIO FILTER IN THIS PRICE
CLASS

PLUS POSTAGE SHIP. WT, 2 LBS.

PENNA. HAMS ADD 60 SALES TAX

HAM NET

...................................
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ODS5HB via LASFH
TGINJ via K4UQC
TI1IAW via K4MPE
TJ1AU P.O. Box 156, Doula.
VP2AAA via W4DQS
VP2GAE via K3INEZ
VP2GVYW via W3GJY
VP2SAU via WB2WOW
VYP2LAT via WAYUCE
VR4BS via ZL4ANH
VRSFX via ZL2AFZ
VRS5LT via VK6WT
WI4AZF via W40PM
YVA4NS via WA2NDP
ZDI9BM via W6KNH
ID6AO0O via KP4DKY
SN2ABG via WI9SCD
§Z4LW via WS8KC(C]J
S57Z4MX via DK3LR
S§7Z4NM via DJ3YU
TQ7AM via WA2ZNDP
SR1AE via WA2NDP
9H3B via VE3MR
9H3C via W2FXA
W6KTE is no longer QSL Manager for the Fol-
lowing stations: HL9KH, XWS8AX, XWS8AZ,
W6BCT/4X4, OMBKZ, 9Q5DG, 9QS5PI.
73, Jerry, WA6GLD

Q & A [from page 12]

ANSWER: Yes, the FTdx-560 will work okay
on c.w. without the optional c.w. filter. The
only difference without it is that the selectiv-
ity on receive will not be as good for c.w. as
it would be with the narrower c.w. filter. The
normal selectivity of this transceiver is 2.3
kHz (@ 6db, whereas the c.w. filter will pro-
vide 600 Hz selectivity.

Manual Appeal

A manual for a Precision Apparatus Co.
v.t.v.m., series EV-10-S, is desired by Dennis
Bookmiller, WB2AI10, 309 Roycroft Blvd.,
Snyder, N.Y, 14226. If any reader can help
in this respect, please contact WB2AIO di-
rectly. Thanks. 73, Bill, W2AEF

USA-CA [from page 75]

receipt. I finally received my QSLs back on
September 30, 1971 but no answer to my many
letters of complaint., The awards arrived on
October 15, 1971, although they were dated
July 1, 1971, Have never received any explana-
tion nor answer to my letters.

County Hunter QSLs for G4JZ, SM3BCZ,
and SM6DHU can be sent to Marv Hagan, WB-
2SJQ, 353 Woodmere Blvd., Woodmere, N.Y.
11598, Yes, Marv has kindly offered his services
as QSL manager for them for CH QSLs only.

Sorry to, finally, hear about the loss of another
old friend, Charlie Colman, W3QT.

No other hot news nor space so, How was
your month? 73 Ed., W2GT.




AR SEORP

Advertising Rates: Non-commercial ads are 10
cents per word including abbreviations and ad-
dresses. Commercial and organization ads are
35 cents per word. Minimum charge $1.00. No
ad (non-subscriber) will be printed unless accom-
panied by full remittance. Free to CQ subscribers

(maximum 3 lines per month). Recent CQ mail-
ing label must accompany ad.

Closing Date: The 10th day in the third month
preceding date of publication. Because the adver-
tisers and equipment contained in Ham Shop
have not been investigated, the Publishers of CQ
cannot vouch for the merchandise listed therein.
Direct all correspondence and ad copy to: CQ
Ham Shop, 14 Vanderventer Ave., Port Wash-
ington, New York 11050.

Wanted: Two Heath two’ers or six'ers w/mobile su-

lies, State firm price, condx. You ship. WN2BSB,
Pgﬁ Bank St., NY, NY 10014,

Drake 2NT, 2B rcvr w/2 AQ multiplier $300. WA-
6FAQ, 136 Bidwell Way, Vallejo, CA 94590.

Wanted: Print on Model 488 Radio City Prod. Vom
insp.). Will return by mail. Weesner, WAIWUK,
19 W. 7th St., Mishawaka, IN 46544.

KWM-2. Rej. Tuning. PM-2, $650. Want 75S-1.
K1 VTM.

FOR SALE: Hallicrafters HT-37, mint condition -
$€200. Hallicrafters SX-111 - $145. Marine Elect-
ronics, 76 New York Ave., Halesite, L.I.,, N.Y.
11743, (516) 427—7199.

AUDIO FILTERS: Knock down that background
nrﬁsu. KOJO SSB, AM, and CW filters do the job.
Write for free brochure and see how serious D¥
boys hear them. KOJO, Box 7774, 741 E. Highland
Ave.. Phoenix, Arizona 85011.

A g F e e el e e ————————————————————
WORKED SOUTH AMERICA CERTIFICATE:
Work all 13 countries. Send $1 and confirmation
list to HC1TH, 4050 Drummond, Houston, Texas
717025,

Leica |11C camera w/Summitar f-1.2 W.A., EImar
f-1.4 Tele. 90 mm, Summaron F-1,35 lenses, wide/a
view/F, light meter, Leica flash, filters, timer, triped,
carrying/c, manual&misc, acces. $325 cashiers check
W4 Hf Lesly W. Williams, 2866 N.W. 34 Tr., Ft.
l.audurdala, L33311.

Quick Sale — Collins station755-3B,32S5-3,516 F-2,
3128B-4, Warrior, Johnson Matchbox, Drake High
Patch, Drake Low pass filter, all cables, microphone,
etc. Ideal station for summer or wintér home. All
mint condition. Make reasonable offer. Bill Barry,
K9 USE, 2205 Redding Rd., Muncie, Ind. 47304.

F.C.C. Practice Exams . . . Up-to-date questions &
answers designed to prepare you for any F.C.C.
Radio Telephone license element. 3rd, $7;2nd, $12;
1st, $16; Broadcast, $5; Complete Package $25.
Research Co., 3206 Bailey St., Sarasota, FL 33580.

VHF TRANSCEIVERS, amplifiers, spares, test &
bench equipment, complete schematic files from

Marine & Mobile shop. List from Box 429, Cape
May, N.J. 08204.

TO SETTLE ESTATE of WENIT —SB110A w/HP-
23A $250; HQ-170C $120; HO10 monitor scope -
$40; Sase for various other equip & instruments,
Contact A.A. Trumble, 1311 So. Glendale Ave,,
Glendale, CA 91205. (213) 242—0718.

TECH MANUALS for Govt. surplus, only $6.50 ea.
R-388 /URR, R-390/URR, R-390A/URR, R-200/
URR, R-274/FRR, SP-600JX-17. Hundreds more.
W3 IHD, 4905 Roanne Dr., Washington, DC 20021.

HEATHKIT HW-101 Excellent condition. $250

takes it. WA7JQS, 102 W. Sussex Ave., Missoula,
Montana 59801,

FOR SALE: BC-640 VHF transmitters $50. GC-46-
Al power supply full of diodes, reactors, trans-
formers, & capacitors, various AC outputs, weighes
5 Ibs. $9.95. Schematic available. D.C. amplifier,

new condition 19" panel mounted $10.95. Glenn,
Box 188, RR 2, Miami, OK 74354.

SL's — Second to None. Same Day Service.
Eamplu - 25 cents. RAY, KTHLR, Box 331, Clear-
field, Utah 84015.

BE PATIENT! Only 170 days left before the gala
opening of the Hudson Division Convention. Exhib-
its, lectures, 2-meter FM, RTTY, contests, gabfests,
New Yor sightming. Fun. Free Jift for each early
registrant, Oct. 21—22. Hilton Motor Inn Tarry-
town, NY. Info from Dave Popkin, WA2 CCF, 303
Tunahw Rd., Englewood, NJ 07631. Worth waitin
for!

HAMFEST: Save June 4 for the SRRC Hamfest.
For details write, after April 1, to SRRC/W9 MKS,
RFD 1, Box 171, Oglesby, IL 61348.

QSL's: Quality and Economy. Samples. K2I1QH,
Box V, Sherburne, NY 13460.

COLLEGE RADIO CLUB needs donation of back
issues of CQ for club library. Your donation will be
appreciated. Surface postage refunded. Larry Price,
W DQDg Box 2067, Georgia Southern, Statesboro,
GA 30458,

MARINE ELECTRONICS of HALESITE: Sales &
Service - Pearce Simpson, Konel, Sonar, Citizens
Band. 76 New York Ave., Halesite, L.l., New York
11743.(516) 427—7199.

HALLICRAFTERS SX-24 general coverage receiver
modified w/product detector - $50 including mat-
ching speaker. W2 AEF, CQ Magazine, 14 Vander-
venter Ave., Port Washington, 11050.

Join QRP ARC Int.: Send sase for info. Correspon-
ding Secy, Earl R. Lawler, W5JLY, Rt. 2, Box 24K,
Burnet, TX 78611.

WANTED: Paragon DA-2 Det. 2 stage amp., COils
for DeForest D-10, Atwater-Kent parts of all kinds.
Grebe rheostats, other old rai:ﬂn:.'lsg msc. partg books

and magazines. Joe Horvath, 522 Third St., San
Rafael, CA 94901.

RUBBER ADDRESS STAMPS — $2.00. Signature

$3.50. Free catalog. Jackson's, Box 443 F, Franklin
Park, IL 60131.

WANTED: SB-34 or SB-33 reasonable. W3JAK,
2518 Eberly, Hatboro, PA.

SELL: 14AVQ/LC80Q, $25; HQ-170A, $200; Val-
jant 1, $140;Johnson TR switch, $15; Kniiht vtvm,
$15. KITVV, 80 Main St., Malden, MA 02148

FOR SALE: New 4-D-32 tubes, SB.HU\Pns‘tpﬂid.
W2RXW, 405 Sayles St.,, Oneida, NY 13421.

MASTS:9-1/2" X 3" o.d. aluminum alloy, extreme-
ly 5trnnF & rigid; 20 Ibs each $8.75 ea. Kleinsch-
midt teletypewriter (KSR) vy 9d cond $49. Air-
craft emergency horn, 28VvV@5.5A (load!) $35.
Model 14 reperf, vz gud cond $15. Unused: 4CX-
250K, $38; 4CX30 $26; A X150A $17. KIMNJ
8361 Langdnn St., Phila., PA 19152, 215/?25-2315

EXCESS USED EQUIPMENT for sale. Signal gener-
ators, counters, voltmeters, communications receiv-

ers. Write for list: PIEZO TECHNOLOGY, Inc.,
P.O. Box 7877, Orlando, FL 32804.

SELL: Ranger Il. Perfect condx. Used 40 hrs. Ori
owner. Factory wired. Used as a back-up rig in even
reg rig broke down. $150 is a fair price. O'Brien
W2EQS

190 Knickerbocker Rd., Apt. 9, Englewood
N.J.07631.(201) 871—0030.

FCC “TESTS—ANSWERS" ... Original exam man-
ual for FCC First and Second Class License — plus
““Self-Study Ability Test'" Proven! $9.95. Satisfac-

tion guaranteed. Command, Box 26348 —H, San-
Francisco, CA 94126.

FREE DELIVERY on Electronic Parts, transistors,
diodes, resistors, capacitors and lots more at Rock
Bottom Prices. Send today for Free catalog to:

BASIC ELECTRONIC COMPONENTS, 3 Fairfield
Dr., Rochelle Park, N.J. 07662.

Sell: Motorola HT-200, 4 frequency, 22-82, 82-82,
34-94 and 94-94., Extra battery & Motorola Charger
$350. Also Heathkit frequency counter & scaler.
Counts 2-175 mhz. Assembled & lab calibrated w/
manuals $350, Johnson, WAOPVW, 5544 Blue Rid-
ge Blvd., Raytown, MO 64133.

Drake 2C, 2 CQ, NB, xtl. cal., perfect $200. Eico
720 novice xmtr $45. Instructograph w/code tapes

$25. WN4SYM, 1504 Elmhurst Dr., El Paso, TX
719925.

Sell: Hammarlund SP-600, mint cond $275. Collins
J51-3, mint cond $275. Both with original speaker.
Zonar BR-21 linear amplifier $60. Astatic mike D-
104, with stand, new $18. Zonar Communication

power mike $10. Call days in Flushing, NY (212)
AX 7—0100.
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Scopes - Tektronix 545 w/dual trace plug-in, gud
condx. Make offer, Heath 10-18, mint $55. WN2-
BRQ, 12 Top O'Hill Rd., Wappingers Falls, NY.

Wanted: service literature on SX-25 general cover-
age recv. Kerry Fields, 14'18 South Baker, Santa
Ana, CA 927017.

Ham gear, parts, tubes, mags, old radios to sell or
trade. Need scope. TV service gear, ssb eqpt or what
have U. Adams, 1402 W 13th St., Panama City, FL

Worked 3A0FN, HB0 XJG or WAJWME/LX? QSL
g'arﬁeggly to Vandergrift, MATCOM-DSO, APO, NY

Complete Novice Station: DX-60, xtals, vfo, new

condx. Knight R-100, mic, key, phones, junk box.

%mu Fob WAG IZY, 222 Chollo No. 5, Pleasant Hill
A 94523.

Heathkit 2m am Lunchbox xceiver $18. Swap or
sell spare Bearcat scanner xtals $1 ea. Reid, VA
Hospital, Wood, WI 53193,

Sell or trade: Drake 2B, 2 AC calibrator, Eico 460w

scope, Fujica compact delux 35 camera. Gosman,
143 Roxton Rd., Plainview, NY 11803.

Sell: xvtr, xcvr, xmtr, antenna, mikes, etc. Send
sase for complete list. K5 ZUV/4, P.O. Box 7502,
Miami, FL 33155.

Wanted: Inexpensive QTH near Ft. Meade, MD.
Small house/room for antennas. WBO0BAA, Joe
Braun, 1263 Lyle Pl. NW, Atlanta, GA 30318.

Wanted: 5w ss CB transceiver, need not work.
F. Lingel, 6 Wirthmore Ln., Lynnfield, MA01940

BC-779 super pro w/ac supply. Works ok $60. Fob
W.R. Hempkins, 100 Main, Denison, TX 75020.

Electrovoice 664 w/EV419 desk stand $35. HA-I
to-keyer w/vibroplex key. $35. Both very clean.
Hoffer, W1 DL, 24 Cherry Rd., Framingham, MA

Sell Drake ML-2 transcvr & tone burst encoder $250
or best offer. 217 /328-1468, Clark, 115 Dewey,
Urbana, IL 61801,

Heath SB-300 rcvr. am/cw/ssb filters. Excellent
condx. WASGFE. Pick up Houston, TX $190.
(713) 664—4639,

Want: Drake T4 X. Sell xfmrs 3600-0-3600 € 1 amp

$25. 1.7 amp $40 w/120/240 pri. Paul Bittner,
814 4th St. So., Virginia, MN 55792,

NC-300 w/calibrator 2&6 m converters, 20 A w/con-

verted vfo all in good condx w/manuals. Best offer.
WI1GEH (203) 236—4960.

Heath SB610 $80 firm or trade for Swan 55B ant.

Must be in gud condx. Sachnoff, 306 Lincoln No.
19, Columbus, MS 39701.

SB101, HP23 & SB600 professionally wired, $310.
HA6, 6 m transverter w/ps $75. All in gud condx.

WADJKT, 2504 Pennsylvania Av So., St. Louis Pk.,
MN 55426.

Heath twoer, keyer, vtvm, etc. Davco DR-30. Sase.
Jurow, Box 183, Olympia Fields, IL 60461.

Wanted: Used recv more selective than Hallicrafters
SX-140, under $150. Pick up 75 mi of K.C., KS.
WNOBUU, (913) 422—5735.

RTTY perforator tape 11/16 wide, 10 rolls per box
$5. and $6 per box east & west of Miss. postpaid.
Bill's, Box 5864, Asheville, NC 28803.

Professional repair of your rec or transmitter eqpt,
or your unused triband ssb transceiver or FM eqgpt.
Mail your offer for shigping instructions. K4 VFA,
Lowry, 915 Madison St., Manchester, TN 37355.

BC-221 freq mtr to 20 mc w/modulation, calib bk.,

need pwr supply. $65 PP. WA2FFZ, 335 Blvd., Pit-
man, NJO8071.

Wanted: SX25, condx unimportant, but prefer it

cheap. Vern Weiss, WA9IVLK, 719 W. Water St.,
Kankakee, IL 60901.

For sale or trade: 75 A4 w/3.1 kc filter $325. 7581 -

$295. HX-30 $140. Honnold, W6 YKM, Box 508,
Jackson, CA 95642,

Sell: Swan 240 w/ac ps, excel condx. Galaxy DC ps
cables, Webster bandspanner, all $275. Kosbab, WA-
OLJF, Milnor, N D 58060.

KNIGHT RI100A receiver w/S-meter, crystal cal-
ibrator and product detector as per CQ, July 1969-
$65. W2 AEF, CQ Magazine, 14 Vanderventer Ave.,
Port Washington, NY 11050.

WANT CLEAN COLLINS 51J-4; also Drake C-4,
w/manuals & original shipping containers. No junk!
First letter give each serial number, condition, price
also price for both, if have both. Watson, 700 West
Willow St., Long Beach, CA 90806.
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RF COAXIAL SWITCHES - DC-1GHZ, 2 kw-500W,
Electrically operated, free literature. Link, 1000
Monroe Tpk., Monroe, CT 06468.

WESTON Model 489 meter 0-8 and 0-200 v.d.c. -
$10. W2 AEF, CQ Magazine, 14 Vanderventer Ave.,
Port Washington, NY 11050.

ATTENTION NYC HAMS: Put your know-how of
communications to work to help prevent and stop
crime in your neighborhood. JOIN THE NYC AU X-
ILIARY POLICE. For info write: WB2FJO, A.
Schur, P.O. Box 238, Ryder Stat., Brooklyn, N.Y.
LE234;

Sell or trade: Surplus APR-5A, 1000-6000 mc recv,
110 vacgud condx $75 or 6 /2 m gear, what have U?
Axsom, 661 NW 75th Ter., Plantation, FL 33313.

Heath SB301/401 w/cw filter, Turner 454C mike,
4BTV vertical, excelcondx $525 or best. WB9BXV,
5116 S. Carpenter, Chicago, IL 60609.

CHESS ANYONE? By mail, or radio. Interested?

Sasie to J.D. Andrews, 24 Cottage St., Melrose, MA
02176.

COUNTY HUNTERS - Mobilers QSL Bureau by
CHC's US-CHA program. Write IARS, Inc., Box
385 Bonita, CA 92002 or Mgr. W6 CCM.

DAVCO DR-30 receiver - $225.00. W2 AEF, CQ
I'r:'lsfgazine, 14 Vanderventer Ave., Port Washington,
11050.

KWM2, if you have always wanted one, but cost
stopped you, write only to WOBNF. 600 L wanted.

Munston*‘Nassau'’ marine radio telephone with 5-
marine channels installed, manual included - $60.
Western Electric push-to-talk telephone-type hand-
sets, brand new, original price was $35 each, will
sell $15 each. Marine Electronics, 76 New York Av.,
Halesite, L.l., New York 11743. (516) 427—7199.

THE NOVICE Magazine - a new publication for no-
vices. DX, nets, construction proj., and more. $3 /yr

(10 issues). 40 cents/copy. 1240-21 st St., Hermosa
Beach, CA 90254.

Standard and Sonar Amateur and Marine gear at
discount. Full lines available. State Model. Arena
Sport, 1169 N. Military Hwy., Norfolk, Va23502.

MAGAZINES FORSALE: CQ/73/QST/HAM RAD-
IO issues at 10 cents each (plus shipping) from
Lockheed Ham Club, 2814 Empire, Burbank, CA
91504, Send list and check. Available issues and
any refund due will be sent promptly.

Look for K8 ZAS on Field Day, the New Delta Cty

A.R. Society Club Sta. from Escanaba, MI. C U on
the air.

Wanted: RCA WV98 A Senior Voltohmyst SAMS
Auto Radio Manuals. Manuals & Service Books. Any

help gratefully appreciated. P.L. Williams, 106 S.
Jefferson St., Lewisburg, West Virginia.

WARREN ARA's Famous Hamfest, now family
style, Aug. 20, Yankee Lake, Ohio. Gigantic flea
market, swimming, picnicking, playground, all free,
Camping available. Details: QSL W8 VTD.

SELL: Perfect equipment. All like new. Henry 2-K2
$495. TR-4 $450. AC-4 $60. RV-4 $60. W-4 $25,.
Waters3001 patch $25. Telrex 20M326B20 on the
?rnund and perfect. Ham-M rotator $85. WAB LSO,

112 Crown St., Kalamazoo, Mich. 49007. 616/
3442232 weekdays eves.

IMPROVE RECEIVER sensitivity and selectivity
with solid state F-100 Preselector. Free brochure.
Waban Labs., Box 17, So. Sudbury, MA 01776.

7th ANNUAL BURBANK HAMFEST — Will be
held 10 AM—8 PM, Saturday, May 20 at Lockheed
Ham Cilub (W6LS), 2814 Empire, Burbank, CA
91504. This is the only L.A.-area Annual Ham
Show and it improves each year!

MICROPHONES - Shure 404C mobile controlled
magnetic, $12.50; 201 mobile ceramic - $8.00;
245S uniplex unidirectional - $15.00; 448 A noise
cancelling - $34.00; 440SL with stand - $20.00;
Electro-Voice 67 4 variable-D Hi-Z dynamic cardiod,
$45.00; 630 Hi-Z dynamic - $25.00; 619 Hi-Z and
one Lo-Z dynamic - $20.00 each; 600E mobile
dynamic - $16.00. W2 AEF, CQ Magazine, 14 Van-
derventer Ave., Port Washington, NY 11050.

HAMMARLUND HQ-170A $150; Drake2NT $70:
Heath DX-40/VF-1 $35;new Eimac304th $20; two
23ch CB sets $90 each; Knight KG-221 150-170 mc
monitor $20; Lowrance Fish Lo-K-Tor $75; Laf-
ayette capacitor checker $6. WA2 MKY, 742 Wood-
field Rd., West Hempstead, NY 11552.

Mechanical filters: 455 kc for solid state. $12.95 w
instr. E. Jeltrup, Box 361, Mamaroneck, NY 10543.
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HW-32 w/calibrator, M-1070 fixed/mbl pwr sup $80
Collins 455 khz mech filt $12. Heath Marauder
HX-10 $160.Short, 1240 E. 6 St., Sheldon, 1a51201.

Model 15 page printer w/WAIlJAV de-mod, RCA
Pnlice band recv. Mini-patch. Poly-comm 6-2, 12v
10v transcvr. Blaupunkt car radio am/fm/marine.

Sase w/final offer. WB6 HEZ, Box 1422, Romoland,
CA 92380.

Capt. Crunch whistles, 2600 cps @ $5.50., 5-line
touch-tone phone $29 plus $4 shi;wirllig. Card dialer
w/cards$68 plus$4. Garton, 1301 W. Estes, Chicago

Wanted: 572B, 100th, 813, 250th, D-104 mike.
K8 LJQ, 351 ower Rd., Pinckney, M| 48169.

Grounded grid amplifier, 304-TH, vacuum variables
B&W Model 852 inductor $125. W4 NJW,

Ameco RS recv .54 to54 mhz over 5 bands, includ
PCL-P nuvistor preamp. All $40. W3 DJD, 205 El-
linger Ave., Ft. Washington, PA 19034,

Sell or trade: Radio Shack Pro 2B police recv $50.
Hi-low band Uanc-Uaro 2m raam? $15.2m 3db
gain _mbl ant, $10. WB2BEN (617) 273-3832.

Complete years of CQ for 1959 & 1960 required.
In binders if possible. L..L. Sharp, VK4NX, 19 Kel-
so St., Chermside, Queensland 4032, Australia.

Heath TX-1 Apache w/SBl0 ssb adaptor, mic &
manuals. Mint, one owner $100. WA4 um’: 9005
Fillmore Ave., No, 200, Alexandria, VA 22311.

Sell Model 14 KSR cnnwleta $20, reperf $25, TD-
$25.Goodman, 5826 S. Western, Chicago, IL 60626

2m gear rttg facsimile, much more. Sase for list,
WB9 HWS, 408-51st St.,'Western Springs, IL 60558

Excellent HW-32 A & HP-13 w/Hustler all for $140.

Also, like new R-100A for $60. Schuler, WA3MDH
Box 154, Roscoe, PA 15477.

2m FM new Gladding 25 $200. Cert ck or MO, you
pay shipping. K2 EQB.

Collins KWM2 & matching ac sup, Al condx $700-
firm. Fob O'Brien, 8401 N. Atlantic Av., L-15,
Cape Canaveral, FL 32920,

FREE headlight warning indicator, protects car bat-

turr. Please include postage. Dr. Gauthier, K6ICS,
9418 Florence Ave., Downey, CA 90240,

Wanted: Collins gear for cash. State condx & lowest

Erh:a prepaid to my QTH. WA7PPN, 13615 N.17th
r., Phoenix, AZ 85029.

Wanted an anemometer - Sell 30S1 $800. John

Dwyer, 2285 Holly Ct., Northbrook, IL 60062.
312/ 272—2443.

VT1/CW933/J platinum filament triodes 50 yrs old

still working $10 ea, List sase. J.K. Bach, Ivy Hill,
Walden, NY 12586,

Swap or sell - Bergenfield A.R. Klub, May 21, 1:00
at Recreation Center, Legion Dr., Bergenfield, NJ.

Adapters - VG201 /U, N to BNC 75 cents. 5 for $2.
J. Schrenk, 2707 McDivitt, Madison, WI 53713.

Wanted: digital electronic clock or clock kit, 12 or
24 hrs, Have Model 28 ASR teletype unit or hiband
fm transcvr for swap or will pay cash. Thomsen, W9-
YVP, 8200 S. Tennessee, Claredon Hills, IL 60514.

Sell CE20A $35. Hi band progress line$100.220v
3 phase, 1/4 hp fans $10 ea. Want USM-32 scope
xfmr. Trammell, 1507 White Oak, Martinsville, VA

Qil capacitors: 175 MFD, 6 KV, Wt 140 Ibs, 22"h x

13"w x 6''d. $80 each. Fob Marty, WB6 NWW, (213
597 —2631. % b

Sell: mint Eico753, late model, ss vfo w/751 ac sup
$135. Plate transformer, 2400v at 1 amp $15. Nast-
off, 320 W. 56th Pl., Gary, IN 46408.

For sale: Eico22] vtvm w/HV probe $30,. EMC208
tube tester $20. Sencore FE-14, FEVM, mint $50.

All fob. Wendel, 160-20 Grand Central Pkwy.,
Jamaica, NY 11432,

Collins 75-A4 recv $300. Hammarlund HQ-170 ac
recv $250. Both good condx w/orig books., WA4-
AUF, 215 Shea St., Portsmouth, VA 23701,

Mint Collins KWM-2 w/Q multiplier, plug-in gold
plated relars $650, 312B2 console w/patch, spkr,

wattmtr $120. Williams, 2866 N.W. 34th Terr.,
Ft. Lauderdale, FL 33311.

BTI LK-2000, HD xfmr fact installed, $650. 75S3,
200 cpsno. 14482 $450. KWM2, Waters notch $650
51J2 (comm) $400. Ampex 602 $425, Halli SX-62
$100.516F2 $115, Cert m/o Fob Stolz, (714) 684-
3170,(916) 489-8659.

Gala:-:{ 5 Mark 3, ac sup, spkr, vox, calibrator & mbl
mount $330. G1000DC sup $70. Rusin, 46 Whe-
elock St., Buffalo, NY 14206. 822—9496.

2m fm, subminiature handi-talkie tubes2E31, 2E35
5672, 5678, CK512AX, CK6029, more $1—$2 ea.,
unused, boxed, Motorola station monitor w/manual
$125 less channel xtals. RTTY Model 15 page print-
er, good condx $75. Sase for list. Williams, WA9-
BiY}O. L-74 Lake Lotawana, Lees Summit, MO
64063. (913) 236—8555 weekdays.

BT1-LK2000, runs on 117 or 220, excel shape -
$400 cash. Fob John Savonis, W1 DBS, 410 Blake
Rd., New Britain, CT 06053.

Wanted: buy or borrow manual or schematic for
Northern Radio type 152, Model One, rtty convert-
er. Need No. 125 plug in units. Al Flitcraft, WAS-
GCG, 94 EIm Ct., Chagrin Falls, OH 44022.

Wanted: BC-946 (R-24), Continental socket for plug
34-20P; ARC-21 |IF strip; all replies answered. J.M.
Gunn, Ossipee, N.H. 03864,

Swan 350, 117XC, 14X, VX1 vox; TR-44 rotator;
Hvy duty 2kw pr of 4-400A's w/7.2kvdc ps, vacu-
um variable plate ca& variac - in 4-1 /2 foot cabinet.
Prefer local. Vince, WA2RSX (212) 892-0339 eves,

Wanted: Heath IP-28 dc supply; HS-24 mob spkr;
PM-2 pwr mtr. Also 3-5 pos. coax sw and Hustler
20m tip. Coddington, WB6 AWC, 7825 Scotts Val-
ley Rd., Lakeport, CA 95453,

Sell: Waters keyer $35. Want: factory linear, bug,
dipmtr, kilowatt console, mbl rig, mike, dummy,
coax switch, parts. Dunsworth, Chula Vista, CA
427—9835.

Panalysor SB-3 Model T-200. I.F.500 khz $50.
Want books, mags, battery radios or components.
beforel1925. Spence, 10 S. 771 Clarendon Hills Rd,
Apt. 201, Hinsdale, (L 60521,

Motorola P-33 BAM 2m fm, 5w handi-talkie w/ni-
cad supply $100. More. CRD Assoc.,, Box 291,
Western Springs, IL 60558,

Sell: Millen scope 90932, $70. Heath kevyer $25.
Eﬂﬁ %ig% F. Martin, 202 Kenny St., Fayetteville,

HT-3 transmitter $45, good working order. Also,
VFO for sale $39.50 in brand new condx, 80 thru
10 mtrs, WB2YBR, Box 255, Hyde Park, NY.

Wanted: linear amp, prefer SB-2 LA, SBl1 LA or eq-
uivalent, VE3BBN, P. Posnikoff, RR1, Port Hope,
Ont., Canada.

Wanted: E.H. Scott Philharmonic catalogs. Radio

Magazines prior to 1940. Measurements Model 65 B

gr gdal 80. R. McNeill, Bx 472, Yorkton, Sask.,
anada,

Wanted: old battery radios, need not work, Give
price and model number. Also want old toy molds
for casting lead figures. McKenzie, 1200 Euclid,
Indianola, lowa 50125.

For sale: Two 4D32 tubes $30 each. Les Mrrl:k.
W1l PKV, 3 Beaconsfield Dr., Natick, MA 01760.

For sale: Ranger | $50. Frank Rura, WA2 KWB,
26 Valley View Rd., Trenton, NJ (609) 585-4188.

Sellortrade: 1 to2 Ghz TwT amplifier, 15w output,
includes FXR freq mtr, Bird Thruline wattmtr, etc.
Don, K6 YFZ (213) 344—0370.

Tubes: 12AT7 -52 cents;6CB6 - 48 cents;2D21W
75 cents; 6 AQ5 - 45 cents; 6 ALS - 18 cents. Carbon
Resistors: 1 /2w - 2 cents; lw -3 cents; 2w - 4 cents.
Ken Maas, W9 AZA, Burlington, WI 53105,

Pierson KE-93A recv w/ac ps, spkr & dc supply.

Mint $75. Charles King, K1 ETU, 36 Linsley Ave,,
Meriden, CT 06450.

51S-1 wanted: No need for oper condx! Mech.
compl. pref. You shtg to stateside QTH - no export.
Send descr, to OH2 ZAC, Skonertleden 5-7, 00850
Hfors, FINLAND. :

Amateurs & Kit builders: complete amateur eqpt ser-
vice by licensed tech. Kits wired & test for 10% of
cost. Call or write WB5 AER, J.G., Coshow, 12110
East 24th Pl., Tulsa, OK 74129. (918) 437-3563.

Hammarlund HQ-215, extra xtals & filter. Make
offer. Mint condx. Buda, 25 Meacham:  St., Bel-
leville, NJ 07109.

Wanted: Cliff-Dweller 80-40 m rotatable dipole. Sta-
te condx & price. W3ESR, Frank Hoge, 504 S, Pine-
hurst Ave., Salisbury, MD 21801.

Model 28 typing reperf LPF w/3 speed gears60-75-
100, sync motor cabinet, mint $140, Want 3 speed
gear shift for Model 28 ASR, Johnson Matchbox.
Keeler, W2NQW, 66 Franklin, Port Jervis, NY12771

Heath SB-301 w/cw filter for sale. Pro-wired in ex-
cellent condx $210. Extra Heath LMO $35. Malt,
WAIHUH, 10 Woodridge, Wellesley, MA 02181.
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Trade 5" David & White engineers transit, like new
for transceiver. Patterson, 666 E. Ocean Bilvd,,
Long Beach, CA 950802.

Will buy your unusable ham gear if fits m
mental needs. State your offer, condition
13 Robert Cir., So. Amboy, NJ 08879.

Wanted: old battery radios of early 1920s. Also
want lead casting molds and damaged iron toys for
repair parts, McKenzie, 1200 W. Euclid, Indianola,
lowa 50125.

Gonset Com Ill6m110ac, 12dc. Heath Seneca tra-
ns. 6&2 100w. Halli SR-34 ac, 110&12v 6&2 trans-
ceiver $135 each. Tate, 8218 Jeffries Ave., Clevela-
nd, OH 44105.

Ham-m w/console, 10' tower, 2 m Hy-gain beam $80
HD-11 g-mult, new $10, Heath Acvtvm, unused $15
Heath tunnel dipper $20. Waters compreamp, mint
$15.Berger, K2HNB, 57 Meeting Ln., Hicksville, NY

Gonset G-76 6-band xcvr w/ps and manual. Cash &
carry $85. K6 ARE, Randall, 1263 Lakehurst Rd.,
Livermore, CA 94550, (415) 443-4482.

DX-60B, xtal oscillator & 4 xtals $70. SX-99 $55.
Ken Nielson, P.O. Box 81, Logan, UT 84321.

Wanted: 3 element tri-band beam. Send infor to
John Brewer, Box 724, Jacksonville, AR 72076.

Sell: HQ-110C & spkr, Ranger || w/manuals and mi-
ke. R, Oras, W9 ZEW, 3636 S.59th Ave., Cicero, IL

Wanted: inexpensive or repairable receiver to be
used by a new ham. Tom Dornback, KIMKX, 2515
College Rd., Downer Grove, IL 60515,

Comaire adjustable 6 m filter, no need for my side

band equipment. $20 fob K3IYMN, 2185 Sampson,
Pittsburg, PA 15235,

Motorola W43GGV, 3 freq, 30w mobile, 2m FM,
P Lid. transmitter. Custom cast iron control head.
9494, 76-34, 73-19. Ameco Ereamp onrcvr $135.
K2ABZ, 42 Bulaire Rd., East Rockaway, Ny 11518

Ham Transformers rewound. Jess Price, WACLJ,
507 Raehn St., Orlando, FL 32805.

LA-400C linear 800w ssb 400w cw w/manual, relay
fer ant, mint condx $50. U pay ship. WA3 LPK,
2300 Louise Ave., Balto., MD 21214.

Sell QST 1922 thru 1959. Best offer entire lot.
Zervantian, 6561 Dohrn Cir., Huntington Bch., CA

Johnson Viking Challenger (120w) cw/am xmtr &

Halli SX-99 revr -both $100. Contact K2SEB (201
265-2825. [ }

4-1000 grounded grid all-band or single band amp-
lifiers, fully metered, shielded. W4 GD, 3087 Carnes
Memphis, TN 38111.

Gonset IV w/vfo $200. Clegg22'er $150. TX62 w
vfo $150. Waters coax keyer $50. Drake L4B
MIN2000 $700. Spr 4, NB & calibrator $500. K2 A-
BQ, 3469 Major Dr., Wantagh, NY 11793.

Johnson Viking Matchbox 250-23-3 w/manual, will
ship prepaid $70. WAI NFK, 68 Hawks Hill Rd.,
New Canaan, CT 06840.

Heath Mohawk recv, excel condx. Will sell or swap.

Make offer. W7INR/6, 360 Sharry Lane, S
Maria, CA 93454, fﬁ o Lok

HRO-60 w/product detector $150. Band Master Z
Match; Cesco Fone Patch; Swan 250 modified by

factory. Casey, MD, 500 Norway Av., Cincinnat
OH 45229, : y T )

Wanted: SR150 or 160 w/ac supply. State price &
condition. WI1FRX, 186 Lincoln St., Melrose, MA,

Wanted: CQ mags pre-1950s. QSTs pre-1940. VE2-

AQV /W6, Art Mayoff, 166 Doris Dr., Pleasant Hill,
CA 94523,

Wanted: Clean Globe Scout 40 A, Heath VF-1. State
conditon, price. WA0 TSP, Box 239, Creston, lowa

SW2 40, SWI1200. SB34, SB2LA. W7UD, 3637 W.
Grandview, Tacoma, WA 98466.

Railfan Hams: Swap slides of PC, NW, N&SS etc.,
for those of your area. T.N. Colbert, WAS MLU,
1008 Englewood, Parma, OH 44134.

HW-16, 1 yr old, exc cond w/25 xtals for 80-40-15,
built by NASA soldering expert $99. Bill Wood,
WABFXS, 31094 Hemlock, Barstow, CA 92311.

51J4, 3 filters vernier cabinet, spkr $425. W6 RQ2Z,
%gig Curtis St., Berkeley, CA 94702. (415) 526-

Sell or trade: ““73'"1963 to Dec 71. CQ Dec 62 to
Dec 71 complete since 64, All excellent, no dups.
Best offer or trade on SB630 station control or SB-
640 vfo. WA2WHN, 8 Briarcliff, Merrick, NY 11566

experi-
rickson,
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Wanted: HAJS0, HAB50, Touchtone telephone.
K3RCF, P.O. Box 1747, Kyattsville, MD 20788.

Wanted: Collins 4 A transmitter any condx. Lost
mine in move. WiHK, G.5. VanDyke, Jr., (215)
NE 7—8329 or write.

Swap or sell: Unused DX60B built by electronic
technician. WABCKB, 10755 Thornview, Sharon-
ville, OH 4524].

Wanted to buy: Heath SB-640 remote VFO for
SB-101 transceiver. From dealer or individual.
Roberts, WIDRR, 9251 N. 37th Ave. Phoenix, AZ.

Heath Twoer w/110 & 12 volt supplies. Many mod-
ifications, needs some work $35 postpaid. W/BIF,
107 Wyoming 5St., Boulder City, NV 89005.

Wanted to buy: Used recorded audio-visual theory
instruction for general class license. WN5 GAV, Max
Herrin St., Clarksdale, MS 38614,

RTTY Mod 15 $85, Ten-Tec PM2 $35, Paco S-55
scope $50, Seneca 6-2 $75. All clean, fob W7 IUA,
2539 Crozier, Kingman, AZ 86401.

Want: Intnl. Conf. Commns. (ICC) Proceedings

1969-71 at $7 ea. pp. W3IAFM, Paul Rockwell,
5800 Hillburne, Chevey Chase, MD 20015,

D104 w/std $15. Vibroplex $15. 51J $285. Drake
54 $200. 75A2A $160. Variac 4 KVA $25. SR150
ac-dc mbl mt ant complete $300. Ford, 56 Gildare,
East Northport, NY 11731.

Sell late model SX-117 mint $200. Also R3888 P -
oduct det excellent $325. Need CV-89A. W4 AIS,
300 Thornwood, Taylors, SC 29687.

Wanted: W8 FYO key lever for electronic keyer, co-
lor TV alignment generator. KS9WEH, 201 E. Marion
Prospect Heights, IL 60070.

Wanted: Old 250w UV-204 w/cylinder type plate.
Welsh WT-501, Mercury Arc 3,000v. Rect. W9 LGH
610 Monroe Av., River Forest, IL60305.

Sell: Galaxy GT-550 w/ACPS like new $400. Ham-
Cat resonators complete set. Never used, half price.
Woodward, KOYIO, Box 337, Crane, MO 65633.

Wanted: HWI16 good condx, will pay $75 plus UPS.
Also want LF601, give tel. Number. Roy Stevens,
1630 W. High, Jackson, Ml 43203.

Wanted: Johnson 275w Matchbox w/0 swr in rea-
sonably good condx. Send quote to S. Antosh, WB-
5BNM, 1524 N. Okla., Shawnee, OK 74801.

Radio and electronic library for sale. Send stamp
for list & prices. Brown, WEYET, 7001 Bancroft St,
Toledo, OH 43617.

Wanted: Two Eimac 3-5002z triodes in good condx.
Heckman, W1 AA, 45 Andrew, Hull, MA 02045.

BC-342 rcvr 1.5-18 mhz w/manual & matching LS-3

spkr, AC pwr. $90. Silbert, White Sulphur Springs,
NY 12787.

We buy, sell and trade old radios. Send 10 cents for
a copy of Anti%ue Radio Topics. James Fred, R1,
Cutler, IN 46920.

Drake2nt w/l12 xtalson 80 $110. HalliSX130 $90
both mint w/manuals. No ship. WB2JYP, 1838 Lin-
coln Ave., Holbrook, NY 11741,

House cleaning - Motorola parts and equipment.
'SEnﬁdn lsgsle WS CPF, 225E Madison St., Villa Park,

300 assorted receiving tubes. New and boxed. Cash
or swap for KW tank parts or? WA HYB.

Johnson Ranger |, mint condx, manual $80. FOB
W2 AGQ, C.K. Taber, Miiton, NY 12547.

KWM2A, 516 F2, 312B4, in excellent working con-

dition. All for §575 postpaid. WB4QKB/5, Rt 1, Bx
213, Troy, TX 76579.

Wanted: Eimac 3-4002's. Must be new or nearly

new. Jim Fleming, KO9FRZ, 7528 W. Bryn Mawr,
Chicago, IL 60631, 775-8179.

Sell: HW-32, HG-10B, CDR-AR22. Manuals. Make

offer. Sever, 8464 Cleveland Av N., North Canton,
OH 44720.

Apache TX-1 and SB10 ssb adaptor, excel condx w/ '
manuals. $50 each or $75 both. Fob W6 TTS, 1016
Masonic Ave., Albany, CA 94706.

Lafayette HA-410 xcvr, mint $85. 10 m, 2 el quad
ant, new, never used $15. Peter Feely, W2BAO,
15 Locust Hill, Yonkers, NY 10701.

2m FM Dumont transceiver, 25w 34-94,94-94 $75

WB2YRM, 1501 Sage Av., Troy, NY 12180.(518)
271—7484.

Sell or trade, new 4-400 tubes. Twoer, Heath pro-
portional 5 digetional RC gear, mint. W9 BPG.

Friedman, 162




KWMI1 w/516F1 $250. Halli HA2 $125. HA6 $100
HT37 $150. HT41 $150. SX100 $125. Offers.
Jack Osborne, 5636 DelMonte Ct., Santa Rosa, CA.

Heath Apache xmtr. Model TX-1, very good condx
will ship. $75. E. H. Avers, 726 South Lexington,
St. Paul, MN 55102.

e —

HX-10 $150. Pulse gen H.P. Mdl 212A $70. Var.

freq generator, Donner Mdl 3750 $35. c/o call-
book W2YCW.

2M FM Motorola WAGGD unmodified, factory 3
freq transmit/receive, 15" case, no acc (may have
control head) $98. 3728 Wilkie Way, Ft. Worth,
TX 76133.

Will exchange apt. in Fla - includes golf - for place
in mountains or seashore for a month. Morris Cohen

Greenway Village North, Bidg. 1, Apt. C108, Royal
Palm Beach, FL"33dﬂE.

Novice transmitt-er, Drake E_NT, 100w input marked
for Novice 75w covers 80 - 10m. $100. Eico 722
vfo $30. Both like new. Les Hodges, WBSETP.

Sale or trade: Courier 23 w/range boost & ANL,
super magnum 1 mo. old & CB Matchbox in ex-
change for 1 HA-460, 6 m transcv. WA2 MSG, 3371
Decatur Ave., Bronx, NY 10467,

HW-22 mobile ps, 40 m resonator, mast & n_munt.
DX-100 & SX-140. Reasonable. Ziegler, 2430 W.
Coffin, Denison, TX 75020.

220v Variac wanted, at least 3KVA. I'll drive 100

miles to pick up. WIBPW, 3 Elizabeth Drive,
Merrimack, NH 03054.

Computer console, 3 wraparound racks w/formica
desk top, power strips, steel drawers, rear access do-
ors & all mounted on wheels. $250. Plus other egpt.
W6IVH (213)284—4408.

Free book on CB Ignitions ““Variable Intensity Ig-

nitions’. Send stamp. Dr. Gauthier, K6ICS, 9418
Florence Ave., Downey, CA 90240.

Sell early years Galaxy science fiction magazine.
For details send 8 cents sase to KV4FY, Box 1056,
Christiansted, USVI 00820,

KWM-2 teletype, VHF, test, camera, audio gear &
computer. Free list. Perera, K2DCY, 410 Riverside
Dr., NYC, NY 10025.

B&W coax switches, Ameco preamp & others. Send

sase for list. WA3LRJ, 1160 King George Court,
Pittsburgh, PA 15237.

Hams - Homeshop fans: Am cleaning n?y machine
shop. Send sase for list. Jeff Kruth, RD 1, Crolls
Mill Rd., Slippery Rock, PA 16057.

Wanted: HAZ2 and HA6 good condx. M. Solomon,
Thomasville, AL 36784,

Sale or trade: Like new Sencore SM-152 sweep &
marker generator. Make offer. Ed Baker, WA6 ZSB,
1575 Lark St., Hanford, CA 93230.

Linear builders send sase for jo priced list of hi pow-
er parts and goodies. W6 RW, 8600 Skyline Drive,
Hollywood, CA 90046.

Wanted: Swan transceiver in good condx that is

priced right. Ralph Dorough, 801 N. Catherine St.,
Terrell, TX 75160.

GE-UHF transmitter/recv mbl unit model ME-42 N.
450-470mhz. Sell or trade. Sase for details. Emer-
ald, 8956 Swallow Av., Fountain Vall., CA92708.

Pr unused 4 X150A'"'s & tube cooling fan $11. Car-
toned Weston 4-1/2" sq. 100-0-100 microamp. pan-
el mtrs only $4. Simpson boxed 75-0-75 Ua. Galv-
anometer $4.50 add PP. Samkofsky, 4803 Brenda,
Orlando, FL 32806.

Sase for crystal and tube list. K8LJQ, 351 Mower
Rd., Pinckney, Ml 48169.

Need: straight key, J-38 or similar. Bob Yoksh, WN-
OEZR, 1427 No.63rd Terr., Kansas City, KS661C2

Sell: Hallicrafters 2000, ps, complete station on air.
Gallant, WAEQOJ, 4411 N. Federal Hwy., Pompano
Beach, FL 33064.

Sell: hdbks, callbooks from 23, QSTs from 17, CQ
from 45, 73s from 61, HR mags. Old radio sets &
parts wanted. Early wireless catalogs. Rasmussen,
W6 YPM, 164 Lowell, Redwood City, CA94062.

Will pay $15 for your good Hewlett Packard 4778
thermistor mount. Schwieker, 1124 Opelika Rd.,
Aubrun, AL 36830.

Sell Drake T4 X, R4B, AC4, MS4, all perf & clean w/
160 m xtals. Sell all only. No ship. $650. Will consi-
der trade for Collins S series recv. Galla, W2 LSN,
147-37 Roosevelt Ave., Flushing, NY 11354,

FM YOUR GONSET

COMMUNICATOR

® New! Plug-in modulator
puts the Communi-
cator transmitter on
FM,

eNo modification or
rewiring on your
Communicator. Just
plug into mike jack
and crystal socket,

® Compact self-contained
modulator measures
‘l-i ! 3!! l Iﬁll‘I

® Works with Communicator |, 11, 111, IV and
GC-105.

| * FM at a tenth the cost of a new rig.

®* Frequency adjust for netting buiit in. |

* Builit-in tone burst available. Keyed by
push-to-talk switch.

¢ $34.50 postpaid U.S.A. Built-in tone burst
$10.00. Specify Communicator model
and tone-burst frequency. California
residents add 5% sales tax, (HC-6 /U
crystal and 9 volit transistor battery not
supplied.,)

® Send for free descriptive brochure.

PALOMAR |
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

SAVE! Buy Direct

from the Factory
E-Z WAY

TOWERS

YOU can save really substan-
tial money on America’s finest
towers by ordering direct
from our factory. You'll get
immediate delivery direct
from stock. 100-ft. guyed
towers.

See your local dealer or phone
us direct at area code 813,
971-1961.

™ EE_WT_§ =
a Ll i 3 3 K|

= 3
WRITE, PHONE \
OR SEE YOUR DEALER

BE-Z WA

P. O. Box 17196 /7 Z00UcCES, inc.
TAMPA, FLORIDA 33612
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RF SPEECH PROCESSOR

Price
$79.50%..

® INCREASE TALK POWER TYPICALLY 5db

® UNIQUE PLUG-IN UNIT — NO MODIFICATIONS
NECESSARY 10 THE RIG

® SPECIFICALLY DESIGNED FOR THE 325-1,
325-3, KWM-2Z

® S-LINE QUALITY
® PRE-ALIGNED — NO ADJUSTMENIS

@ IN-OUT SWITCH

® SMALL SIZE—BY USE OF PIEZOELECTRIC
DRIVE MECHANICAL FILTER & SOLID STAIE
COMPONENITS

*California Residents add 5% Sales Tax

DX ENGINEERING

2455 Chico Ave., So. El Monte, CA 91733
213/442-7952

Put more
punch in your work.

With a Greenlee Chassis Punch you can punch
clean, true holes in seconds. Round, square,
key or D. In 16-ga. metal, hard rubber, plastic
or epoxy. Available at radio and electronics
parts dealers. Write for catalog E-730.
Greenlee Tool Co, 1764 Columbia Ave., Rock-
ford, Ill. 61101.

GREENLEE TOOL CO

A Unit of Ex-Cell-O Corporation $XLS; .
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Communication recvs made beforel950., Also early
battery radios made beforel927 wanted, Schwerbel
Rd1l, Box 215, Catskill, NY 12414,

Counter-Erie No. 740 needs repair $50. Link 30-50
mc FM xceiver w/control $25. GE 50w/FM mobile
w/control $50. Davis, 4434 Josie, Lakewood, CA.

Wanted: Model 33 teletype. | have a Model 32 ASR
wus much electronic equipment for trade. WB9Y H-
S, Box 291, Western Springs, IL 60558,

For sale: Antique radio parts. Amplifer loop, Mur-
dock variometer, Rheostat, Variable & phone con-
denser. Amplion horn spkr, Baldwin phonograph
reproducer & wkr driver. All new in original cartons
gﬂ% dEDa;? er, Woe RXW,34]1 La Mesa Dr., Menlo Pk.,

QSL cards wanted: Old cards from WWII. Any num-
ber, any country, Cards will not be destroyed or
mutilated, K8 | KO, Box222, Worthington,Oh 43085

CE20A $20, Parts for BC-610. Turn head & counter
fitting UCS-300 $10.SBE-33 mob pwr sup $23. Wa-
nt USM-32 pwr xfmr. Trammell, 1507 White Oak,
Martinsville, VA 24112,

28KSR or ASR intermediate gears & reperforator
ribbon mechanisms, in good used condx for sale or
trade. Harrington, 1620 Gardena Av., Fridley, MN

Wwanted: Hy-gain rotator, HP-23 pwr sup in any con-
dition, RCA 811A tubes, Ludkiewicz, 143 Rich-
mond Rd., Ludiow, MA 01056.

Antique radio mags for sale. Stamp for list, Water-

man pocket scope $27. Samkofsky, 4803 Brenda,
Orlando, FL 32810,

Hallicrafters HT-40 xmtr 75w, 80 thruém, am &
cw w/xtals $35. K3IVMY, Roeder, 329 Wheatland,
Shillington, PA 19607.

For sale: New HW-101 $275. HW-22 $90. DX-60
%_5)? 5 EBEuﬁbl' WASBFN, 1003 Electra St., Longview,

Swan4l10C vfo $65.Swan VX-2 vox $25. Both per-
fac'g. You ship. WAIMXQ/M9, 1025 S. 22nd St.,
Quincy, IL 62301,

Collins 75 A-4,3.1 & .5 filters, noise blanker, no mo-
difications $450. Johnson 6 N2 w/uncalibrated vfo,
never used $100. Mahre, WOMGI, 2095 Prosperity,
St, Paul, MN 55109,

Collins 32S5-3 $750 (bought Jan). 7

5
500 cycle filters $525, 30L-1 $350. Abbott, 301
Blacksmith Rd., Camphiil, PA 17011,

Cleaning shacké sell extra electronic parts at give

away prices, W2EZM, P.O. Box 323, Maple Shade,
NJ 08052,

Traffic handling - training net 3726 khz, 7:30 est.
Info - Alan Bloom, WA3JSU/1, Box 347 Wes. Stn.,
Middletown, CT 06457,

Sell or swap: 2 Swan automatic band switching mo-
bile antennas, 75-10 mtrs. Reasonable. Wm. Holt,
307 York St., Canton, MA 02021.

Worked S.A. certificate: Work all 13 countries.
Send $1 and confirmation list to: HCITH, 4805
Willowbend Blvd., Houston, TX 770 35.

Wanted: National Geographics 1888 - Dec 1945.
State condx. & price. Cash or by the lot. Schmidt,
494 Kerry Ct., Winona, MN 55987.

Sell or swap: SWL GR-81. Want $ or low pass filter.
WNS LEF, 20515 Denby, Detroit, MI 48240,

NC-303 w/spkr cal. $225. GSB-100 $145., valiant |
$125. All good condx. W9 EOA, Rte. 3, Box 200,
LaCrosse, WI 54601. 608/ 788-2693.

wanted: Taylor tubes; round bulb 46, 47,210, 250
etc. J. Lowenstein, W7JIl, 235 E. 15 St., Tempe,
AZ 85281

Clegg Thor six mtr transceiver, $175. Clegg 22 'er
2 mir transceiver $150. Fob M.E. Atkins, W9 CFB,
RR 1, Bridgeport, IL62417.

Wanted: Waters Q multiplier & CW mechanical filter
for Collins 7551 recv. M.T. Steffy, W4I1Y¥YC, 10139
Apache Rd., Richmond, VA 23235.

WORLD QSL BUREAU

Panama Ave., Richmond, CA USA 954804

THE ONLY QSL BUREAWY to handle all of
your QSLs to anywhere; next door, the next
state, thenextcountry, the whole world. Just
bu nJInthnm up(pleasearrangealphabetically)
and sendthemto us with payment of 5¢ each.

S3-B w/200 &




FANTASTIC BARGAIN

SAVE $40.00

onthe COBRA PF-1 professional

This fabulous top-performing monitor radio regular-
ly sells for $119.95. But House of Power has
acquired a fine lot of PF-1s, brand new in factory-
sealed cartons with full manufacturer’s warranty,
and we’'re passing the savings on to our customers.

Police/Fire Monitor NOW $79.95

You save a full $40 by ordering your PF-1, while
they last, at just $79.95. Why pay more when the
Cobra PF-1 gives you top quality at this incredibly
low price? Just look at these features:

Now you can hear about all the exciting events in your town as they happen. Traffic jams,
robberies, dangerous criminals at large. Exact details of the latest fire. Hazardous storm

warnings . . . before it's too late,

It's amazing! The new Cobra PF-1 monitors government AM and FM VHF channels and lots
more. Does it better than any other radio. All at a price you can afford.

Unlike other monitors, you receive all frequencies on both high and low bands as easy as
tuning a radio. And in addition to manual tuning, push button crystal control is available at a
preselected frequency of your choice on each band — a feature usually offered only in the most
expensive radios. Crystals available from all electronics distributors.

So why settle for less? Exclusive noise limiting circuits reduce ignition interference and insure
quiet operation. And the ultimate in new solid state circuit design gives you top reach, select-

ivity and dependability.

Even the exterior is modern . . . perfect for any decor or auto interior.

NO DEALERS OR DISTRIBUTORS, PLEASE!

Order Today.
The supply is limited.

HOUSE OF POWER

P. O. Box 306, Merrick, N. Y. 11566

9

And here's an added bargain.
A beautiful Cobra telescoping
whip antenna that regularly
sells for $8.95 yours for just
$4.95 with your PF-1 monitor.
This antenna is designed to
mount directly on the PF-1
antenna terminal.
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FM.i. USED

GENERAL ELECTRIC. . MOTOROLA

GENERAL-ELECTRIC
VOICE COMMANDER I

FULL SOLID STATE FM
TRANSMITTER-RECEIVER

132 to 174 MHz
Size: 9.5 x5.3"" x 1.7”

1 WATT OUTPUT
1/2 MICRO=VOLT SENSITIVITY

High performance, completely self-contained two-way
FM radio. Compact, lightweight, easily operated and
hand-carried. Housed in high-impact 2-section case.
All external hardware polished stainless steel.

Top section has transmitter and receiver modules,
built-in mike and speaker, antenna, carrying handle,
all switches and controls. Bottom section has battery
power supply. Power connections to top section made
by plug and jack connection.

Proper chargers available

separately.

Includes rechargeable nickel
Each $ 15 00 cadmium battery pack and

charger.

$148 °°

(Crystals and tuning,
add $50.)

More than 15,000 items in stock....
Send for new 1972 cataloqg.

GREGORY ELECTRONICS CORP.

The FM Used Equipment People

Lots of 5 less 10% — $133.20
Lots of 10 less 15% - $125.80

249 Route 46, Dept CQ. Saddie Brook, N. J. 07662
‘L'ﬂTnu — —on® Phone (201) 489-9000
~N
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2 Meter
UHF
6 Meter
GENERAL ELECTRIC. . MOTOROLA

MOTOROLA U44BBT 450-470 MHz

12 volt, 15 watts
transistor
power supply

e
with accessories, add $3090

6 METER MA/E13 2 METER MA/E33

6/12 volt, 30 watts 6/12 volt, 30 watts
vibrator vibrator
power supply power sUpply

$4800 $ 6820

- : With accessories. add $30.00
With dd | ‘
N Apcetuories, &id $90.00 (Earlier serial number, $48. plus

(Earlier serial number, $28. plus $30. for accessories.) Same as
f ies. ' ~ '
$30. for accessories.) above (RX wide band) add $10.

15,000 2-way FM mobile units in stock! Send for new 1972 catalog.

GREGORY ELECTRONICS CORP.

The ™M Used Equipment People

249 Route 46, Dept CQ. Saddle Brook, N. J. 07662
Phone (201) 489-9000

ELECTHDN!CB cort
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READER SERVICE

To obtain literature from advertisers, simply
check the box to the name of each advertiser
listed below whose product or service is of
interest to you.

JUNE, 1972

0O Amrad Supply

O Andy Electronics

O Arrow Electronics

O B & K Division, Dynascan Corporation
O Barry Electronics

O Bomar Crystal Company

O Circuit Specialists Co.

0 Command Productions

O Cush-Craft, Inc.

O DX Engineering

O Drake, R. L., Co.

0 Dynamic Communications, Inc.
0 E-Z Way Products, Inc.

O Eimac, Div. of Varian

O Fair Radio Sales

O Goodheart, R. E.

O Greenlee Tool Co.

O Gregory Electronics Corp.

O H & L Associates

0 Hallicrafters Co.

O Hambuerger, Inc.

O Heath Company

O Henry Radio

O House of Power

O Hy-Gain Electronics Corp.

0 Jan Crystals

0O Juge Electronics, Inc.

0 KW Electronics

O Lee Electronics Labs (LEL)

O Liberty Electronics

O Millen, James, Mfg., Co., Inc.
O Mini-Products, Inc.

O Mosley Electronics

O New Tronics Corp.

O Palomar Engineers

O Pennwood Numechron Corp.

O Regency Electronics, Inc.

O Robot Research, Inc.

O Schumacher, Alice

O Sentry Mig. Co.

O Sonar Radio Corp.

O Signa-Crest

O Signal+One-Computer Measurements
O Spectronics, Inc.

O Standard Communications Corp.
O Swan Electronics

O Telrex Communication Engineering
O Laboratories

O Unadilla

O Valparaiso Technical Institute
O World QSL

Reader Searvice
ﬁvm:a
Port Washington, lﬁ 11050
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Fairfield County Connecticut Hams -

MORE GREAT BUYS FROM ARROW

C-\-:E@_

FM 2 METer anvennas

NEW

(A) FM RINGO 3.75 db GAIN: The most
popular — high performance, half-wave FM
antenna, Gives peak gain, and efficiency,
instant assembly and installation.

FROM THE WORLD’'S LEADING
MANUFACTURER OF VHF/UHNF

AR-2 100 watts 135-175 MHz $12.50
AR-25 500 watts 135-175 MHz 17.50
AR-6 100 watts 50-54 MH:z 18.50

(B) 4 POLE: A four dipole array with mount-
ing booms and coax harness 52 ohm feed
up to 9 db gain.

AFM-4D 1000 watts 146-148 MHz $42.50
AFM-24D 1000 watts 220-225 MHz 4050
AFM-44D 1000 watts 435-450 MHz 38.50
(C) FM MOBILE 3 db GAIN: Fiberglass %
wave professional mobile antenna for roof
or trunk mount. Superior strength, power
handling and performance.

AM-147 146-175 MHz mobile $26.95

(D) 11 ELEMENT YAGIS 13.2 db GAIN: The
standard of comparison in VHF communi-

cations, now cut for 2 meter FM and
vertical polarization.

A147-11 1000 watts 146-148 MHz $17.95
A44%9-11 1000 watts 440-450 MHz 13.95

(D) POWER PACK 16 db GAIN: A 22 ele-
ment, high performance, vertically polarized
FM array, complete with all hardware,
mounting boom, harness and 2 antennas.

A147-22 1000 watts 146-148 MHz $49.50

(E) 4 ELEMENT YAGI 9 db GAIN: A special
side mount 4 element FM yagi can be fixed
or rotated=good gain and directivity.

Al144-4 1000 146-148 MHz $ 9.95

warts

(F) FM TWIST 12.4 db GAIN: A Cush Craft

exclusive — it's two antennas in one. Hori-
zontal elements cut at 1445 MHz, vertical
elements cut at 147 MHz, two feed lines.

A147-20T 1000 watts 145 & 147 MHz $39.50

Visit

CTRONICS, INC.

ARRUW our Norwalk Store for Great Local Service.
ELE

NEW YORK CITY, N.Y. 10007, 97 Chambers Street, 212-3149-4411,
BAYSIDE, QUEENS, N.Y. 11361 20702 Northern Bivad.,
West Route 59, Half Mile East of Thruway Exit 14

11735 300 Route 110, One Mile South of Republic Aviation

NANUET, N.Y. 10954 195
FARMINGDALE, L.I., NY.

Between Broadway and Church Street

212-42340910, Half Block East of Clearview Expressway

MINEOLA, N.Y. 11501 525 Jericho Turnpike, One Half Block East of Herricks Road

TOTOWA, 6 N.J. 07511 225 Route 46, 201-256-8555
NORWALK, CONN. 06850 18 1saac Street,

Shopping P1,,

203-B38-48 171
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WHICH ANTENNA WINS THE CONTEST ?

In open competition against thousands of commercial and home-brew antennas, WA1JFG won the New England
championship with a Gotham beam, by a margin of 5,982 points! WB2JAM won the sectional award for the
Sweepstake contest in 1969 and 1970 with a Gotham 4-element 15 meter beam! Hundreds of unsolicited testi-
monials from grateful hams are our proof that Gotham antennas give you the best design, and the best materials.
Forget our low prices - rely on the results of open, competitive contests. Ask yourself:- Why do Gotham antennas win?

nu An 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-
recivity 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 elen ent and reflector for each band.

I;;'cq. Covered: 14-14.4 Mc. 21-21.45 Mc. 28-29.7

C.

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 1%4” 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 % ” tubing and short
section of dowel. Plated hose clamps tighten dowan
on telescoping sections.

Radiator Terminals:
fittings

Feedline (not furnished); 52 ohm coaxial cable

Now check these startling prices—note that they
are much lower than even the bamboo-type:

Cinch-Jones two-terminal

10-15-20 CUBICAL QUAD ........................$37.00
10-15 CUBICAL QUAD ..........coconcvvenaeeee. 32.00
15-20 CUBICAL QUAD ...............ccceeen.... 34.00
TWENTY METER CUBICAL QUAD .......... 27.00
FIFTEEN METER CUBICAL QUAD .......... 26.00
TEN METER CUBICAL QUAD ................. 25.00

(all use single coax feedline)

GOTHAM
1805 Purdy, Dept. CQ,
Miami Beach, Fla. 33139

CQ e June, 1972

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; 8"
and 1" alumnium alloy tubing 1s emploved for
maximum strength and low wind loading; ali
Eeams are adjustable to any frequency in the

and.
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ALL-BAND VERTICALS

“All band vertical!” asked one skeptic.
“Twenty meters is murder these days. Let’s see
yvou make a contact on twenty meter phone with
low power!” So K4KXR switched to twenty,
using a V80 antenna and 35 watts AM. Here is
a small portion of the stations he worked:
VE3FAZ, TI12FGS, W5KYJ, WIWOZ, W2-
ODH, WA3DIJT, WB2FCB, W2YHH, VE3-
FOB, WABCZE, KISYB, K2RDJ, KIMVV,
KS8HGY, K3UTL, WB8QIJC, WA2LVE, YSI-
MAM, WASBATS, K2PGS, W2QIJP, W4IW],
K2PSK, WABCGA, WB2KWY, W2IW], VE3-

KT. Moral: It's the antenna that counts! -
FLASH! Switched to 15 c.w. and worked KZ5-

IKN, KZSOWN, HCILC, PYSASN, FG7XT,
XE2l, KP4AQL, SMSBGK, G2AOB, YVs-

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 (bank,
store, or United States) in full We ship im-
mediately by best way, charges collect.

DEALERS WRITE.”




Look into the FTdx 570

You're invited to take an inside look at
Yaesu's new FTdx 570 transceiver.

What you’'ll see inside is quality. Con-
struction features like a heavy-gauge,
compartmented steel chassis with integral
outer case, and instrument quality VFO
gearing. You'll see a beautifully-arranged
circuit layout, with each component identi-
fled by part number. And you’'ll see only
the highest quality components — rated
well above their operating levels.

The FTdx 570 is one of the best built
rigs around. Anywhere. We built it like a
tank. But like a fine watch, too.

The FTdx 570 is also filled with perform-
ance features you won't find in any other
rig in its price range. A noise blanker.
Built-in power supply. Calibrators, WWYV,
VOX and a cooling fan. Not to mention 560
watts PEP SSB, 500 watts CW input power.
Plus a super-sensitive receiving section.
Even a built-in speaker.

SPECTRONICS WEST

Dept. C, 1491 E. 2Bth, Signal Hill, Ca. 90806 7 (213)426-2593

SPECTRONICS EAST

Dept. C,Box 1457, Stow, Ohio 44244 / (216)923-4567

For a little extra money, you can have
a CW filter included.

Those are the highlights. Send us the
coupon, we'll send you the details. Better
yet, send us $549.95 and we’ll send you
the FTdx 570, complete with a one-year
warranty. Why wait to get into a Yaesu?

.
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Longer Life

for an Old Timer

Introduced in 1947, the EIMAC 4-400A quickly became the mainstay
for the majority of broadcast, shortwave and FM transmitters. Still
popular today, this power tetrode design is now available as the im-
proved long-life 4-400C.

Get an EIMAC 4-400C — the new generation tetrode specifically
designed for long-life, high-performance broadcast and FM service.
This premium quality tetrode is directly interchangeable with the 4-400A
in existing equipment and is recommended for new equipment design.

The EIMAC 4-400C features a low temperature filament structure
which retains its initial high level of electron emission for an extended
period of time, greatly reducing frequency of tube replacement. This
improved filament structure, plus strict processing and quality control,
combines with improved current division and low drive requirements
to provide a high-quality, long-life product.

Reduce down-time and replacement cost with the EIMAC 4-400C
when you re-tube. And use this improved tetrode in your new equip-
ment design. With a maximum plate dissipation of 400 watts, the
EIMAC 4-400C provides long-life and consistent performance as an
amplifier, oscillator or modulator. Another example of EIMAC's con-
tinuing program of quality, reliability and service.

For further information, contact EIMAC, Division
of Varian, 301 Industrial Way, San Carlos, Calif.
94070. Or any of the more than 30 Varian/EIMAC
Electron Tube and Device Group Sales Offices division
throughout the world. 8 varian
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