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“7HE STANDARD reference work
and text for everyone—radio
amcateurs, students, experiment-
ers, engineers, lub men, techni-
cians,

It is our ciim to present in each new HANDBOOK the soundest and
best aspecis of current practice. The 1972 EDITION confinues in
that tradition and offers much new material and revision. We have
added 47 pages and incorporated 250 new circuits and charts,
covering everything from simple gadgets that can be built in an
evening to the most sophisticated transmitters and receivers. The
sections on integrated circuits, radio satellites, slow-scan TV and
FM have been expanded to reflect increasing interest in these
areas. Every important aspect of amateur radic is covered, The

complete Handbook of Amateur Radio Communication!

Jhe
$4£.50 U.S.A. and Possessions, $5.00 AMERICAN RAD|0
Canada, $6.00 Elsewhere, Cloth-
bound Edition, $7.50 U.S.A. Posses- REI.AY LEAGUE, IN C

sions and Canada, $8.00 Eisewhere, NEWINGTON, CONN,., U.S.A. 06111
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ﬁélllcraffers |

Halhcrafters commumcatlons equipment has a world-wide reputanon for
. high quahty and reliability with hundreds of thousands of sets in every-day
use by ham operators on every continent.

Halhc;aﬂers line features the latest state-of-the-art advances in

amateur communications equipment with such exclusive features as
recei\}er incremental tuning, amplified autornatic level control, integral
2KW excuter/lmear P.A. tube balancing, amplifier cooling system, unigue
Iow—nmse receiver circuitry, outstandmg signal clarity and many othet
built-in features.

Dollar for dallar, Hallicrafters' Single- Sideband/CW equipment gives you the
best engineered package of buiit-in.features, power and performance you
can buy. All-American made, and supported with extensive service and
parts inventory.

In other words, if you want the best, you should be talking with a
Halhcrafters Your local Hallicrafters distributor is ready to tal¥ to you too.
The Halllcraﬂers Co., 600 Hicks Road, Rolling Meadows, ilt, 60008 U.S A,

Phone 312/259~ 9600 A Subsidiary of Northrop Corporatlon




Only an MC-4 can"top’a

Adding an MC-4 Mobile Console, withi its
excellent wattmeter and built-in speaker,
is the only way to improve a Drake TR-4.

BUILT-IN TR-4 FEATURES

» Full Frequency Coverage on &l
amateur bands 10 through 80 meters.
Mo additional crystals required.

» 300 Watts PEP input on SSB,

+ Shifted-Carrier CW 260 watts input

* LJpper and Lower Sideband all bands.

« Controlled-Carrier Screen Modulator
for AM

s VOX or PTT

« Qutput Impedance Adjustable with pi-net.

« Two Special 9 MHz Crystal Filters
for sideband selection,

» 1 kHz Dial Accuracy.

« 100 kHz Crystal Calibrator

e Price $589,95 Amateur Net

ACCESSORIES

MC-4 Mobile Console (shown in

photosabove, . . ... .., ., $ 69.00
MMI-3 Mobile Mounting Kit. . $ 6.95
AC-4 115/230 VAC 50/60 Hz

Power Supply . ......... $ 99.95
DC-4 12 VDC Solid State

Power Supply .. ........ $125.00
34PNB Noise Blanker, . ..... $100.00

R. L. DRAKE COMPANY

540 Richard St. Miamisburg, Ohio 45342

Drake TR-4

the optimum
Sideband
Transceiver

{Sometimes even
the MC-4 ends up
-on the bottom, . .)

TR-4 SPECIFICATIONS: e Frequency Coverage: Full coverage on all amateur
bands 10 thru 8D meters, in seven 600 kHz ranges: 3.5 w0 4.1 MHz, 7.0 to 7.6
MHz, 13,9 to 14,56 MHz, 21 to 1.6 MHz, 28 to 28.6 MHz, 2B.6 to 29,1 MMz,
79.7 10 29,7 MHz, » Solid State VFD: Hus linear permeability tuning, Tunes
49 to 5.5 MHz for all ranges. s Dial Calibration: 10 kHz divisions on mamn
tuning dial and 1 kHz divisions on the wning knob skirt, » Frequency Stability:
High $tability solid state VFD tunes same range on all bands. Drift s less than
100 cycles after warm-up, and less than 100 eycles for plus ar minus 10% line
vedtage change. « Modes of Operation: $SB Upper and Lower Sideband, CW and
AM, » Mise: 20 tubes including valtage requiator; two transistors; 8 diedes; 100
iz ceystal calibeatar built in; Dimensians: 3% high, (0% wide, 14%y” denp.
Weight: 16 lbs, .. TRANSMITTER: « Single Sideband: 300 watts P.EP., input
power. VOX or PTT. Two special 9 MHz crystal filters provide upper of lower
sideband selection pn any band, without the necessity of shifting oscillators,
« CW: Power input 260 watts. Carrier is shifted approximatelvy 1000 cycles into
ane sideband, and mixer and driver are keved, Grid block Keving is free from
chirps and elicks. Automatic transmit/receive switching when key is operated.
CW sidetone oscitlator for mdnitoring. = AM: Controlled carner AM screen
modulator is builtin, 260 watts P.E.P, input. Low carrrer power increases &
times 10 50 watts output at maximum modulation, This system s compatible
with 558 linears, VOX of PTT. Diode detector used tor receiving on this mode.
Product [etector can be used by switching manually . . . RECEIVER: »
Sensitivity: Less than % microvolt for 10 dB S/N » |. F. Selectwvityr 2.1 kHz at

8 dB. 3.6 kHz 2t BOdB, » Antenna Input: Nominal 50 chms. « Audieo Response!
400 ta 2500 cycles at 6 dB. e Audio Output Power: 2 watts.  » Impedance: 4

ohms.

MC-4 SPECIFICATIONS: » Frequency Coverage: 1.8-54 MHz « Line Impedance:
50 Ohm resistive » Accuracy: * (5% of reading +3 watts) » Power Capability:
300 watts farward or reflected » Controls: Front panel 2-position switch selects
furward or reflated power » Speaker: 37 « 67 uval, 2.98 ounce ceramic mag.

Phone: {513) 866-2421

m@m ® Telex: 288-017
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a vvmhlng pair....the

THE MOST EXCITING RECEIVER AND TRANSMITTER TO ENTER THE AMATEUR SCENE IN RECENT YEARS. THE
KENWOOD R-539 SOLID STATE RECEIVER AND T-599 HYBRID TRANSMITTER HAVE ESTABLISHED NEW STAN-
DARDS OF PERFOCRMANCE, RELIABILITY, FLEXIBILITY, STYLING AND VALUE.

THE R-599 RECEIVER: .5 microvolt sensitivity
(amateur bands 1.8-21.0 MHz) ¢ Dial readout
to 14 kilocycle ® Special defectors for SSB, AM,
and FM e Transceive operation with T-599 e
Built-in 100 kc and 25 ke 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
squelich e Only $349.00 ¢ $599 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 ® Amplified ALC »
Built-in VOX e Fuli metering, including cathode
current, plate voltage, ALC and relative Power
Output ® Built-in CW Sidetone monitor and semi-
automatic break-in CW # Built-in power supply =
Maximum TVI protection ¢ Employs only 3 vac-
uum tubes e Only $395.00

THE KENWOOD |3
TS$-511S§
TRANSCEIVER

The Kenwood T5-5115 is a
five band SSB and CW frans-

ceiver packed with power
and performance ... ofiering
features never hefore avail-
able in its price range. For
example: built-in VOX, crys-
tal calibrator, noise blanker,
receiver incremental tuning,
1 kHz frequency readout, 8
pole fiiter, stable FET VFO,
dual conversion and acces-
sory CW filter,

FREQUENCY RANGE 1!] '['5, 20
40 & B0 meters (Amateur Bands)
0 MODES: LB, USB, CW O
INPUT POWER: 500 watts PEP,
300 watts CW nominal. O
SENSITIVITY: 3.5-21.6 mHz band;
0.5 uv /N 10 b 28.0-29.7 mHz
band; 1.5 uv /N 10 db and less
than 100 cps frequency drift per
30 minutes after warm-up
SELECTIVITY: 55B more than 2.4

I\C (at 6 db) w:th 2t01 slope ratio
CW more than 0.5 KC (ate db) O
A.F. OUTPUT: more than 1

watt (10% distortion) 0 TUBE &

SOLID STATE COMPONENTS: 10
Tubes, 11C, 37 Transistors, 4 FET,
52 Diodes O PRICE: $415.00

PS 5115 » Power Supply with built-in
speaker $105.00

CW-1 Filter $39.00

VFG 555 $105.00

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477.6701
714/772.9200
816/679-3127

931 N Euclid, Anahewm, Calit 92801

eiry kadly

Butler, Missauri 64730




Section Communications Managers of the ARRL

Keports Iavided, All imateurs, especially | eague mepthers, are invtted to fepuit statian activities an the first ot each month (for precedsng
month) direct b The SUM, the admimstative ARRL othagl electad by members o eadh Section. Radio clith reports are alsn deswred by
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'for the EXPERIMENTER!

INTERNATIONAL EX CRYSTAL & EX KITS

OSCILLATOR + RF MIXER « RF AMPLIFIER - POWER AMPLIFIER

a

oy

1. MXX-1 TRANSISTOR 2. SAX-1 TRANSISTOR 3. PAX-1 TRANSISTOR
RF MIXER RF AMP RF POWER AMP

A single tuned circuit intended for A small signal amplifier to drive A single tuned outpul amplifier
signal conversion in tha 3 to 170 MXX-1 mixer. Single tuned input designed to foliow the OX oscil-
MHz, range. Harmonics of the OX and link output. Lo Kit 3 to 20 latar. Qutputs up to 200 mw,
ostillator are used for injection in MHz, Hi Kit 20 to 170 MHz depending on the frequency and

the 60 10 170 MHz range. Lo Kit 3 [Specify when ordering} ... $3.50 voltage. Amplifier can be ampli-
to 20 MHz, Hi Kit 20 to 170 MHz tude modulated. Frequency 3,000
{Bpecify when ordering) 10 30,000 KHZ..\o...orooeepomeeneoe $3.7

4. BAX-T BROADBAND 6. OX OSCILLATOR 6. TYPE EX CRYSTAL

AMP Grystal controlled transistor type. Available frem 3,000 to 60,000 KHz,
General purpose unit which may Lo Kit 3,000 to 19,998 KHz, Hi Kit Supplied only in HC &/U holder.
be used as a tuned or untuned 20,000 %o 80,000 ¥Hz. (Specily Gallbration is & .02% when oper-

amplifier in RF and audio appli- when orderingl .. v iwiimn $2.95 ated in Internationat OX circuit
cations 20 Hz to 150 MHz. Pro- or its equivalent, (Spac:fg
vides 6 to 30 db gain. Ideal for frEQUENCY] oeereenieamsers ensmianns $3.9

SWL. Experimentar ar

Qmateur JEEOS OO %3.1’5)\ /\ /
~ Y 3

for the COMMERCIAL user...

INTERNATIONAL
PRECISION RADIC CRYSTALS

write for
CATALGG

Interpational Crystals are available from 70 KHz
to 160 MHz In 2 wide variety of holders.
Crystals for use in military equipment can be
sipplied to meet specifications MIL-{3-3008E.

INTERNATIONAL
CRYSTAL| (GP) for “General Purpose” :
TYPES: applications
8] for ''Commercial Standard”
(HA) for "High Accuracy’ close tem. CRYSTAL MFG. CO., INC.
peraturs tolerance requirements. s 1 MO, LEE ® QKLA. CITY, OKLA, 73102
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“It Seems to Us...”

QST ON NEWSSTANDS — WHY NOT?

ROM TIME TO TIME there arises the

suggestion that our official journal ought
to be put on the general newsstands, as it
was muany years ago. The argument — often
from those who, like your editor, started in
the 308 — goes something like this:

“As a teenager, T got my first interest in
ham radio by picking up 4 copy of QST at
the local dmgstore, and I know lois of other
fellows — pood and capable amateurs today
- whao started the same way. [n those days
we were 3 young crowd, enthusiastic and
growing. Today we don’t offer others en-
ough introduction to the game, since the
mag is not available at the corner store. |
think we’re missing the boat ~ we aren’t
getting enough youngsters in ham radio to-
day. They're aitracted by other magazines
and led to different interests. Q87T ougit to
be there to catch their fancy, and get them
started in ham radio.”

Well, that sounds pretty good, offhand.
We do need new blood. Some of us did start
that way, as youngsters. Maybe we are over-
lookitig a good thing?

Yet the Board of Directors, at its annual
meeting in January, after careful examina-
tion voted down a proposal to put the
magazine on general newsstands. Why?!

For one thing, it was found that we’re
already getting a rather substantial portion
of youngsters joining amateur radio these
days, [n other words, the premige {iat it’s
becoming an old man’s game because we
dren't interesting youth is a false one. It has
been parroted so often in recent years many
of us have come to accept it as fuct. Surveys
show that nearly one-half of the 16,000 or
20,000 new licensees in the amateur ranks
each year are teenagers (or younger!).

For another thing, the recollections
many of us have of being first exposed to
amateur radio via OST on the newsstands is
much more pure nostalgia than it is a prac-
tical procedure foday. There are now at least
ten times as many magazines on stands as
when we older goats started. They cover
many more fields. A journal of a society is
not going to get much prominence in the
stand display, and thus not much attention
from the customers, Out front are Plavhoy,
the hot-rod magazines, those on photog-
raphy, home-making, and such. Nearly all of

them have splash headlines tov entice the
prospeciive buyer with “promises™ of better
health, saving money, and all that. Even
staid old publications like the Ledies Home
Jouwrnal spice up their covers with risque
banners. It is all in the battle for newsstand
circulation, Old Granny ¢ST wouldn’t do
very well in such an atmosphere. {We assume
there is no intention of altering our journal
to compete with Playboy style.)

Perhaps the inost telling point was that
the printed word has never been much of an
identifiable factor as {he major means of
interesting newcamers in amnateur radio. We
learn from surveys that today it is much less
so than ever, All forms of printing — maga-
zines (ham and non-ham), books, handout
literature — in 1949, for example, got credit
for the main spark of interest among one-
fourth of the newcomers that year. Twenty
vears later, such “promotion™ accounts for
only 14%. And many of those instances
appear to be the reading of a feature article
in non-ham magazines rcceived on a sub-
scription basis, or in a doctor’s reception
room, not necessarily one obtained at a
newssland. (Even € Q magazine, the only one
in the amateur field on the stands through-
out the 20-year period cited, dropped 50%
in mentions among newcomers surveyed.)
Any way one looks at it, printed matier has
lost considerable of its impact,

What, then, is the approach to promote
more ham radio interest? These same surveys
show that in 1949 one-half the newcomers —
increasing in 1969 to three-fourths - indi-
cated primary interest was sparked by per-
sonal attention — an amateur relative or
friend, a radio club or school class. So keep
in mind the continuing need for personal
guidance, of invitations to visit home and
club stations, to keep those code and theory
classes going (or initiate them) and to follow
through with personal assisiance in selection
of eyuipment, construction, and set-up for
operation. The gratitude of the newcomers
you help is only part of your reward; equally
important is the satisfaction from breathing
new life and continued growth into the
greatest of all avocations, HET—
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~ League Lines. . .

Depriving amateurg of 2 MHz to allow more space for citizens expansion is not a
proper answer to the CB dilemma, says ARRL in strongly opposing the bid of the
Electronics Industries Association for 220-2Z22 MHz -- it's just the sasy way out!
Rather, the League says, a study shoulid be made to identify the real causes first,
and then propose solutions. See the full text of our filing in "Haps" this month.

Detroit hams will likely be deing a better job of log-keeping in the future. Word
has got around that FCC is calling in logs for spol checks. WBMPD, who tipped u
off, says it does seem a low-cost way to keep us in line: but "too bad there isn't
some way to do the same in the 27-MHz spectrum!”

We'll be reminding you regularly until July 1s5f that on that date League dues go up
to $7.50 .8, , $8.50 Canada, 59 elsewhere. And that you can renew now -- no

matter whea your normal month of expiration -- for as long in advance as you wish
at current rates. Or save a bigger bundle by joining 2,000 others in an ARRL Life

Membership; eight quarterlypayments at $16%25 each will do it ~- if started prior
to July 1, that is.

BEven hams who are relatively inactive occaslonally receive QSL cards through the
ARRL Bureau system. Have you one or morg self-addregsed, stamped envelopes or
file? If so, do they have the current postage rate -- 8¢, 16¢, or other multiple ?
See the QSL Bureau listings later in this issue, or write for a free reprint explainin
how the system works.

On April 10th ARRL Treasurer David H. Houghton is marking 50 vears of service wi
the Leagque. Now retired as QST Circulation Manager, Dave 15 probably the only
Individual who, on account of arriving early and stayving late, will ever be able to
say that he worked at the Hg. for half & century. Fit and able, he continues to
serve!l

Training new hams is the ambition of many Bovs' Clubs around the country. A rece
inquiry from BCA headquarters brought responses from over 50 Clubs wanting to ge!
a program started. ARRL helps by providing literature and training aids. But, the
greatest need is for local help from already-licensed hams for code and theory in-
struction. Why not give a Boys' Club near vou a call to offer yvour agsistance ?

unusual DX as the sun-spots decline - we are pleased to report that a July launck
is likely. Amsat-Oscar C is planned to go into orbit piggyback with the itos-D
meteorclogical satellite. In a future issue we'll have some ideas for getting your
station ready for this 2 to 10} meter repeater.

The week before an FCC engineer arrives to conducgt exams, the (Oklahoma Univer-
gity club runs an intensive review session to check the progress of prospective ap
plicants. Great idea! Those who realize they are not fully prepared save %%, and
the examiner's pracious time, by not showing up for almost certain failure.

WAILDIC offers a Quote-of-the-Month from Popular Elecironics: “"Magazines devot
ed to amateur radio and many groups with the same interests make valuable contri-
butions; but when the chips are down, it's the ARRL that's snapping at the FCC's
kneecaps for rules changes -- or defending some ham wrongly accused of TVI."
{Come, now —- we don't snap!)

PBXCCears ~~ watch QST next month for dope on a new lapel pin.
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Amateur Radio
on the Move

BY HARRY JI. DANNALS, W2TUK

5 NEWLY ELECTED FPRESIDENT of

ARRL, it is 4 dJistinct pleasure to have

the opportunity to greel you via the pages

of our official journal, and to shate with

you some of my thoughts on how you and

the League are so closely and essentially
involved in the future of amateur radio.

We face challenging and cxciting years abead. They are challenging because
amateur radio faces a real test, both nationally and internationally, of its position
in the world of telecommunication - and of our continued use and retention of
frequencies. They are exciting because the age of satellite clectronic techniques is
here, and we are laying plans for active participation by radio aimaieurs in fhe
continuing growth of (his fascinating form of space activity. Your League is
involved with every facet of the rapidly changing world of communications |, .
keeping amateur radio on the move,

There are those among us who disagree and say amutenur radio is static — if not
stagnant; that the League is a zealous puardian of the past, slow to respond to and
accept new ideas; that {oday’s amateur is a different breed with 4 new outlook on
his role in tfoday’s world,

Are these opinionsg valid? [f so, to what extent? Let's take a look at the facts
and then let me, if I may, share some of my own views with you.

Fact number one: amateur radio is alive und well — very much alive and doing
very well indeed. With a word-wide amateur population of aearly balf a million,
the percentage growth each year is not spectacular. But in the U.S. alone nearly
20,000 newly licensed amateurs join our ranks cach year. And between a third and
a half of these newcomers are ieenagers or younger. On the technical and
aoperating side, whole new vistas are vpening up for us in vhf/uhf, in satellite
communications, in slow-scan TV, und in many other ways.

Fact rumber two: today’s amateur does have new, more diversified interests
than in years gone by. But the vvidence of FCC licensing figures, emergency
communication activity, and the public service record generubly, demonstrate
pretty conclusively that he is ag firmly committed as ever to the iraditional
principles on which amnateur radio has been built,

Fact number three: most amateurs agree that without ARRL we just wouldn't
have amateur radio as we know it today. In direct services to amateurs everywhere,
in representation before our Government, and in iis influence on global amateur
radio through the Infernational Amateur Radio Union, its performance is and has
been indispuiably distinguished, This superb record might have been somewhat less
impressive had the League been impulsive and seized upon straws in the wind, and
thus been less-acutely conscious of its stewardship on bhehalt of amateur radio in
gll its ramifications.

If all this sounds like a defense of the status quo - a plea for things-as-they-are
- nothing could be further from my intent and my conviction.

We do have problems now and in the years ahead. We also have great
opportunities and 4 great challenge. These do not concern just the League

April 1972 11



headguarters and the League’s officials, but every amateur - wherever he may be
and whatever his particular interests or Jegree of dedication. We have a universal
and equally shared stake in the fufure of amateur radio. It 15 to this stake that |
would like to address my comuments and set forth what [ believe to be our
COMMOon cause,

My «¢all s For your assistance in strengthening the ARRL through drives for
increased membership in an organization completely dedicated to amateur radio.
An identical call is sent internationally so that societies of other nations will seck
further strength ezad provide for the future of amateur radio within their own areas
of influence, My cull is for a sense of involvement and teamwork within the
fraternity. It 18 not expected that each of us can — or musi -~ share the load
equally. It is obvious that some can contribute far more than others. 1t isn’t
necessary for us individually to hecome world-renowned leaders as iong as the sum
of all our individual efforts is worthy of the fine traditions of amateur radio and
service to our fellow man,

As we seck fo provide for the growth of membership within amateur radio
societies, we must remember ihe need to communicate within our own ranks.
Understanding of the other fellow’s special interest, a willingness to assist the
newcomer, participation in programs for growth and recognition of amateur radio
within our communities — all are parf of iavolvement and awareness. Your hand
extended to the budding Novice, whether he be eight ur eighty, is 4 hand extended
on behalf of further attainment of our mutual gouls. Recognition of the
communicator, engineer, hobbyist, rag-chewer — each as an essential part of our
overall character and each a contributor in some way to amateur vadio is
parainount.

Finally, it is increasingly more important that we recognize the need fo
efficiently use our most important resource -- the amateur frequencies. While it is
fascinating (0 contemplate additional amateur bhand assipnments in the years
ahead . . . and 1 truly hope that we see them . . . it is far more practical to
utilize efficiently what we presently have. Use of the proper band and power level
for the communications desired will provide more room for all of us. Recognition
of the communications capacity and capability of the world of vhffuhf will greatly
expand enjoyment of amateur radio for many. Let’s not forget the viffuhf satellite
communications developments around the vorner, Many of us will see the day
when a few milliwatts into a ground repeater will provide global communications
via an amateur radio satellite,

During his term of office my predecessor, WODX, devoted a very considerable
portion of his time, his energies, and his talents to working with our sister socictics
around ihe world in strengthening the International Amateur Radio Union. He will
continue to serve this vital function in his new role as ARRL vice president and
principal liaison with LARU, 4 role for which he is uniquely qualified. Traditionally
ARRL’s president has also served as president of [ARU, Splitting our domestic and
international leadership functions is part of your Bouard’s move toward 4 new
concept of teamwork administration. We expect this to mean a deeper involvement
on the part of each director in the lLeapue’s continuing policy development as we
meet changing needs, In another major step in the Board’s continuing effort to
identify and serve future as well as present circumstances, a special ad ftoc
committee is now in the process of developing a more tangible, long-range planning
concept and procedure. This move holds great promise: it will give new direction
to policy development, put us in a better position for anticipating change, and
foster even greater responsiveness to membership requirements.

in all this your director is ¥he key man. It is through him that you can exert
your influence and fake as active a role as you wish in the League's affairs. By the
game token, he needs vour opinons, vour participation, your heip to do his job
effectively,

We are on the wove and 1 pledge that you will continue {o see more evidence
of progress and vitality in the months ahead. But the League is all of us and it
needs all of us. Most of all, it needs you, oEf—]
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F. FAEQUENGY STANEARD )

e mwoeNer T
.- ._ STANDARD
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tmhe £

BY DOUGLAS A. BLAKESLEE, * WIKLK

SECONDARY FREQUENCY standard is one

ot the most useful accessories that an amateur
can build for his shack. The ht operator needs a
standard to check the calibration of his receiver
and VFOQ, to assure that he is aperating within the
amateur bands, and, perhaps. to try his hand in the
ARRL Frequency Measuring ‘lest.1 Vhi fm users
need a “ehannel spotter™ fo assist in setting
crystal-cantrolled rigs on frequency and to provide
channel markers for tunable fm pear.

Two frequency standands are described in this
article: both make use of low-cost TTL integrated
circuits. TTL logic devices are now seliing for 7 to
113 cents per gate from surplus dealers, a bargin
indeed tor such cumplex Jdevices. Both standards
use four 103: one as an oscvillator/buffer, fwo as
frequency dividers, and one in the power supply.

Circuit Details

The cirenit of the |-MUz stundard is shown in
Fig. 1A, Two NAND gates ate vonnected to
funetion as a crysal-controlled multivibrator. This
simple oscillator circuit was originally descrihed by
Robbins.2 Trimmer C1 is included to allow a slight
varigtion of the crystal frequency fo align the
standatd with a WWV or WWVH standard-
frequency transmission. A NAND gate, T, is
employed as a buffer between the oscillator and
the following frequency-divider 1Cs.

The ultimate stubility of the standard will
depend on the quality of the viystal chosen for Y1.
Low cost, rather than a high order of temperature
stability, was thie objective in the design of the
standards shown in Figs, 1A and 2, so a general-
purpose International type EX crystal was used.
For high accuracy over 4 wide temperature range, a
cryvstal with a known temperature charactevistic
which van be compensated with a negative-
temperature - coefficient capacitor should be used

# Assistant Technical Editor, Q87T

1 ARRL Frequency Measuring Tests (FMTs)
are held four times a vear. See the Operating
Events listing elsewhezxe in this issue for details.

2 Rohbins, “Transistors and 1Cs in a Phase-
Locked Local Oscillator,” QS7, February, 1972,
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(as has been deserbed by Hoffi3 Shunt capaci-
tance in the oscillator circuit van upset the
operation af the standard. Thus, a low-capacitance
erystal holder should be used, or the crystal can be
soldered directly info the pec hoard. Only crystals
in low-capacitance cases such as the HC-6/U are
suitable. F1-243 types may not oscillate,

The |-MHz output from the oscillator is divided
to 500 kHz, 100 kHz, and 10 kHz by two 7490
decade counters. [f 25-kHz markers are desired to
spot the Fxtra and Advanced Class subbands, the
vircuit of Fig, 1B may be added. Output from the
Jecade counters is isalated by a NAND-gate bufter,
U1D, which aso provides some shaping of the
output wave torm,

The power supply uses a Motorela “Functional
Circuit"” 1C repulator and a hipolar fransistor as the
pass element. Control R1 allows adjustment of the
output voltage to 5. As can be seen from the inside
photograph of the [-MHz standard, the power
supply requires most of the circuit-board space.
Batteries can also be employed as 2 power source,
if desired, to reduce cost and provide portability.

A Standard for FMers

The fm operator needs to spot vhi-band fre-
quencies with accuracy, Most fm transceivers are
wrystal-controlled, although some tunable recetvers
and an occasional VEQ-controlled transmitter are
in use for fm on the & und 2-mcter bands. The
vrystal-controlled standard shown in Fig. 2 is
intended as un aid to setting vhi gear “on channel.”
‘The circuit is similar to that of Fig. [ A, except that
a high-speed gate package is used as the oscillator

3 Hoff, *“The Mainline FS-1 Secondard Fre-
quency Standard,” QST, November, 1968,

Need a secondary frequency standard
Jor your bf or vbf station? Here are
two designs using inexpensive TTL
logic devices, one for bf eperators and
one for fin devotees,
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standard.
1/2-watt composition and capacitors are disk cer-
amic, except those with polarity marked, which are

i

(A} Circuit diagram of the 1-MHz
Unless olherwise marked, 1esistors are

slactrolytic.
kers.

(B) Circuit to produce 25-kHz mar-

Ct ~ 8 to bO—pF ceramic trimmer {Centralab

822-AN or equiv.).

CR1-CR8, incl. — Silicon diode, 200 PRV ar mare,
500 mA or more {(Motorola HEP156 or equiv.).

DS1 — Neon panel-mount indicator, 117 V (Allied/
Radio Shack 272-1501 ur Leecraft 36N2311).

Jt —~ Panel-mount jack, phona type [(Switchcrait
3505F or 3501FR or eguiv.).

J2 — bB.way hinding post (E.F.Johnson

111-0102-001, H.H.Smith 920-0561 or equiv.}.
B0-watt s.llu::on power transistor (Motorola

2N3055. HEP704, ar equiv.}.

a1

wnd un “on-eard” regulator is employed in the
power supply. The use of high-speed gafes assures
that oscillation at 3 MHz can be achieved gnd that
fust rise-time pulses {rich in harmonics) are pro-
vifed. A Schottky TTL IC (SN74800) might be a
better choice, cspecially it harmonics into the 220-
and 420-MHz bands are desised.

Only two outputs, 300 klz and 30 kHz, have
been provided from the 3-MHz standard. The
Jo0-kHz markers are useful ws “sgn posta™ anong
the 30-kHz markers. For evample, when the
I00-kHz output s sclected, markers will be heard
at 147.00, 146,70, and 146.40 MHz. If reception
of 146 .94 is desired. once the 147.00-MH7 marker
signal has been Jocated, the ~tundard s switched
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B1 — Linear-taper composition pc-mount control,
1/2-wart {Centralab RS01 B, Mallory MTCS2L1.
or equiv,),

31 — Single-pole, b-position, single-water phenolic
rotary {Allied/Radio Shack 275-326, Caiectro
E2.181, or Centralab PA-10011}.

2 - Spst subminiature toggle (Allied/Radio Shack
275-326 or Calectro E2-116).

T1 — Filament transformer, 8.3 V, (0.3 A or more,

channel mount {Allied/Radio Shack 273-050,

Stancor/Essex P-8385, or equiv.},

- Otad TTL 2-input NAND gate (Signetics

N7400A, Motorela HEPC3000P, or eqguiv, ).

U2, U3 — TTL decade counter (Signetics N7420A,
Motorola HEPC3BOOP, or equiv.),

4 — Motorola MFCEO30 voltage regulatar.,

UL TTi. dual flip-tlop (Signetics N7473A,
Maotorola HEPC3073P, or equiv,).

Y1 — Intermational Crystal, type EX,

U1

for 30-kHz output, Then, the receiver should be
tuned lower fa frequency past the marker on
146,97 to the signal at 146.94 MHz. f ed-kHz
markers ate necded, an additional output signal can
be: obtained from point A (Fig. 2).

After the 1-MHz frequency standard was com-
pleted, it was vusy to sec that the power supply
was the "“taf that wapged the dag.™ To reduce the
size of the unit, u smaller pc-mount transtormer
was purchased along with a three-terminal regula-
tor.

National Semicunductor, followed by Fatrchild,
hus pecently introduced 3-V 10 repudators in TO-3
or 1'(-22 housings. These deviees have only three
copnection leads tinput, output and groundy and
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require a single external bypass capacitor to per-
form their function, Current ouiput up to 1 A is
available, if an appropriate heat sink is used. These
1Cs were originally designed so that a separate
regulator coutd be included on each logic card in a
camputer to reduce noise and common-impedance
problems engendered when a single high-curreat
supply is used. Hence the name “on-card” regula-
tor!

It battery operation is desired, 12 V de may be
apphed to points B and C of Fig, 2. Mabile
operators may wish to include a switch to allow a
guick changeover from av to battery power.

Parts Ttk

The first task of any construction project is to
callect the parts. Appendix A lists supplicrs for the
crystal, 1Cs, cubinet and pe hoard used in this
project. Most of the components needed will be
available at local dealers or by mail order from
“vatalog” houses. A check in the Hartford area
showed that everything except the cabinet and the
pc board could be purchased “over the counter,”
Kits were available for those who wanted to make
their own circujt hoards, also. One dealer indicated
he could order the Ten-Tec case. Parts procure-
ment shouldn't be much of a problem fgr this
project.

The circuit-board foil pattern and parts-layout
diagram ure shown in Fig. 3. Alternatively, a
commercially made pe board may be purchased for
the project (see Appendix A). The circuit board is
# universal design that will be suitable for either
the {-MHz or 3-MHz standard. The foil pattern of
the board is arranged to use the on-card regulator
and the pe-mount power transtormer.

Alignmeént

Once a standard has been constructed and all
connections have been rechecked for errars, plug in
the power cord and turn on the power switch, Use
a voltmeter to check the output of the power-
supply regulator, which should be § volts. Monitor
15 MHz on an hf receiver, A marker signal should
he heard verv close to 15.000 MHz. When baad
conditions are suitable, listen o WWV or WWVH
an IS MHz and adjust trimmer C1 (of Fig. 1A} or
2 tof Fig. 2} so that the output of the standard is
zero beat with the NBS transmission,

Correct alignment of the standard is vital if
accurate markers ate to be obtained, The receiver
tuned to 15 MHz should have wide-band audio
respanse so that low-frequency beat notes can be
heard. As the oscillator trimmer is adjusted so that
the output from the standard is close to zero beat,
pulsations will be heard. ‘The ditference in frequen-
cy between WWV (or WWVH) and the standard
will be the number of pulses per second, Thus, C1
{or ('2) should be carefully sef for the minimum
number of pulsations per second.

Most crystals age slightly in the first few weeks
of use, The standard should be rechecked for
correct alignment once a week, or so, during the
first month of use. However, a check against WWV
is 4 good idea whenever the standard will be
needed fo make accurate measurements.
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{nside view aof the 1-MHz standard, The oscillator is
located at the upper left; the power supply
occupies the lower two thirds of the circuit board.
The case is a Ten-Tec JW-5,

ANl components in the 3-MHz standard, except the
switches and the fuse, are mounted on an etched
circuit board. The trimmer capacitor is used to
align the frequency of the crystal oscillater. A
Ten-Tee JW-4 enclosure is used for this version,
The IC reguiator is mounted on a small aluminum
heat sink which has been painted to improve its
ability to radiate heat,
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Fig. Circuit of the 3-MHz standard. Unless
otherwise marked, resistors are 1/2-watt composis
tion anr capacitprs are disk ceramic, excapt those
with polarity marked, which are electrolytic,

€2 — 8 to 50-pF ceramic trimmer (Centralab
322-AN or equiv.}.

CRY-CR12 — Silicon diode, 200 PRV or more, 500
mA or more {Motoroiz HEP156 or equiv,).

252 — Neon panel-mount indicator, 117 V (Allied/
Radio Shack 272-1501 or Leecraft 36N2311).

J3 — Panel-mount jack, phono type (Switcheraft
3505F or 3501FR, or equiv.),

Using a Frequency Standard

Output from the standard can be coupled to a
receiver via a short length of shielded cable. Or, a
short whip unienna connevted to the output jack
of the standard may provide inarkers of sufticient
strength., The edges of the ht amateur bands can he
focated with the 1-MHz standard set for 30 kHr
autput. To measure the frequency of an incoming
sigiad, select 10 kHz output from the standard.
(Note that no signal will be more than 3 kHz from
a roarker.) An audio oscillator and oscilloscope can
then be used ta determine the difference in
frequency between the marker und the signal using
Lissajous patterns, as deseribed in QST for April
1964, pg. 44,

ilse of the 3-MIEz standard to find a channel on
4 Yaneter tunable receiver hag been deseribed
above. The procedure for a crystal- or VEO<on-
trofled transmitter 15 similar. Once the correct
harmonic from the standard has been located on
the teceiver, the transmitfer frequency is zero beat
apainst the marker. For a crystal-controlled trans-
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S$3 - Spst subminiature toggle {Allied/Radio Shack

275-325 or Calectro E2-1186),

-~ Dpdt subminjature toggle {Allied/Radio

Shack 275-328 or Calectro E2-118).

T2 — Filament transformer, 12 V, 0.3 A, pc mount
(Allied/ Radio Shack 273-1385).

UB ~ Quad high-speed TTL NAND gate {Signatics
MT7T4HOOQA, Fairchild SN74H00 or equw .},

U7, UB — TTL decade counter {Signetics N7490A,
Motorola HEPC3800P, or equiv.).

119 — On-card regulator, 5 V (National Semican-
ductor LM309K, Fairchild LM308 or LGH-
7805393).

Y1 — International Crystal, type EX,

54

mitter, the crystal teimmer provides the means of
frequency adjustment.

If a vrystal-controlted receiver is to be set “on
chaanel,” monitor the discriminator output voltage
with a valtmeter or microammeter. Consult the
manufacturer’s instruction manual for the proper
test point. ‘Turn on the standard and aljust the
crystal trimmer for a zero-voltage indication on the
meter. Some receivers use an osciltator where the
tuning of the tank circuit affects the vrystal
freyuency. Thas, the tuned ciecuit should be set
for maximum Jrive to the following multiplier
stage before the crystal trimmer is adjusted.

The author acknowledges the asststance oif A,
M. Wilson, WINPG, during the construction and
testing of these frequeney standards.

Appendix A

Listed beiow are sources for the major compon-
ents needed to build the frequency standard. The
fist coniains the spurces acteally used; many other
vendors can supply suitable parts,

QST for
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Fig, 3 — Full-size circuit-board pattern and parts-

layout diagram.

Cabinet: From Ten-Tec dealers or direct from
Ten-Tec, iInc., Highway 311 East, Sevierville,
TN 37862,

Cirewdt hogrd! A pe board similar to that shown
in Fig. 3 is available from Spectrum Research
Laboratoryv, P, . Box §824, Tucson, AZ 85707
Price: §3.50.

Crysrals: International Crystal Mfg. Co., 10 N,
Lee, Okiahoma City, DK 73102, {Note: Other
crystals are suitable i ground for a 32.p¥ load
capacitance and mounted in an HC-6/1) holder.)

Tntegrated circuiis: Fuirchild and Motorola
components are available from Allied Flectronics,

2400 W, Washington Blvd., Chizago, L a0612
(free catalog available). Motorola HEP devices can
be obtained by muail order from Lafayette Radio
Elecironics, 111 Jericho Turnpike, Syosset,
NY 11791 (free catalog available). A list of Tocal
HEP dealers is available from Jack 1. Jacyues,
Motorola  Semiconductor Products, 8201 Fast
Mcllowell Road., Scotisdale. AZ 85251, National
Semiconductor components can he purchased from
Cameradio, 2801 Liberty Ave., Pittshurgh, PA
15222, and Signetics components are available

from Compar, 2531 Whitney Ave., Hamden,
CT 06518,

During a recent visit to the West Coast, QST
Assistant Technical Editor, WIKLK, had the
opportunity to visit Signetics Corporation, a major
manufacturer of integrated circuits. An all-day
reviewy of new devices applicable fo amateur
erquipment ensued. Shown here (I, to r.) Carl
Weston, WBBLZQ, Linear Product Engineering;
Jerry  Lawson, WAZOFU/E, MOS Applications;
WIKLK; John Curtis, WABJNJ, MOS Product
Marketing; and Art Fury, WABJL), Manager of
Linear Product Marketing.

Bpril 1972




r[\ HE [DEA of using 4 pair of phased verticals on
A ) meters had occurred to me before, but the
antenna never materialized since | seemed to get
out fairty well with an inverted V up 50 feet. 1
normally do not work much on 40 meters except
during contests, because of the high level of foreign
broadcast ORM that 15 50 bothersome on this batid
in Hawail. A clewr frequency is hard to find and
oune usually has fo duck in hetween some 4{k-over-
589 Asian connnercial stations.

During the first weekend of the 1971 ARRL
13X cantest, | used two antennas on 40, an inverted
Vo oand & hastily crected sloping dipole directed
towards the {L5. Mainland. There was litte differ-
vnce between the antennas, which was disappoint-
ing, since the “Sloper™ was erected with the hope
that 1t would reduce some of the fargign-broadcast
ORM from Asta. Upon conclusion of the {irst
weekend of the confest with a mediocre perfor-
mance an 40, it was evident that to do well on this
band during the second half of the vontest, | had
to reduce the level of the troublesome QRM, and
put i hetter signal info the Fast Coast. 8o 1 decided
ty try a puir of phased verticals snd then run some
comparison checks with. the inverted ¥V before
round two of the contest commenced.

Theory

Two ur more vertical untennas spaced a half
wavelength spart can be operated as a4 single
antenna system to obluin additional guin and a
directional pattern. Thete are two practical ways
thut verticals for 40 muters cun be combined, end
fire and broadside, In the broadside canfiguration,

+ 5o52 Gannet Ave., Ewa Beach, HI 96708
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Phased Verticals for 40

BY GARY D. ELLIOTT,* KHeRCM/W7UXP

the two verticals are fed in phase. producing a
figure-cight pattern that is broadside to the plane
of the verticals. In an end-fire wrrangement, the
two verticals are fed out of phase, and a figure-
vight pattern is obtuined that is in line with the
two antennas, Fig, 1. However, an end-fire pair of
vesticals can be fed 90 degrees out of phase and
spaced a guarter wavelength apact, and the resul-
timg pattern will be unidirectional. The direction of
maximum radiation is in line with the two ver
ticals, and in the direction of the vertical receiving
the lagging excitation: see Fig. 2. The end-fire
arrangement fed 90 Jegrees out of phase was
decided upon because it would, I hoped, accom-
plish my two goals: one, some rejection of foreign
broadeast signals off the back of the antcnna from
Asia and two, increased gain over o dipole.

Canstruction

Physmeally, each vertical was constructed out of
telescoping siuminum tubing that started off at
1-1/2-<inch dia and tapered down to 1/4-inch dia at
the top. The length of each vertical was 32 feet 6
inches (234/1). Fach vertical is supported on two
standoft insulators et on a 2 by 4, 6-feet long {as
shown in Fig.3y and strapped to & fence. An
dlternative method of mounting would bea 2 by 4
dbout & fect long and set ubout 2 feet n the
ground. After onc vertical was mounted on the
234 it was raised into position and the resonant
frequency was checked with an Omegu-T antenna
notse bridge. [t was found that the vertical reson-
ated too low in frequency, about 6.9 MHz. This
was to be ewpected as the tundamental equation
for the goarter-wave vertical is 234/f. However,
this formuola is only reasonably correct for very
small dia. tubing or antenna wire, When larger dia,

TRANS.

END FIRE

Fig. 1 -~ Pattern for two verticals spaced one-half
waveiength apart fed 180 degrees out of phase.

QST for



TABLE |

inverted “V*’

Total Observations Signal Difference Remarks
Inverted Phased
1 Verts
2500 Miles {West Coast) 38 11 - No difference in sig. strength
- 14 Phased verticals less then 1 8 unit better
7 More than 1 8 unit better
- 6 More than 2 8§ units better
2500-3500 Miles (Mid West) 35 3 - No difference in sig. strength
& Phased verticals less than 1 § unit better
15 Mare than 1 5 unit better
i1 More than 2 8 units better
Ower 3500 Mies (East Coast) 27 No difference*
2 Phased verticals less than 1 8 unit betéer
—~ 15 More than 1 8 unit better
- 10 More than 2 5 units petier

* All stations past the Midwest reported that the phased verticals were always hetter than the

T TRANS

Fig. 2 — for two verticals spaced 1/4

Pattern
wavelength apart and fed 90 degrees out of phasea.

tubing (1-1/4 inch and larger} is used, the physical
length will be shorter than the actual calculated
length, Using the antenna noise bridge, an inch at a
time was cut off the top untdl the resonant
frequency was 7100 kHz, This resulted in 6 inches
being cut off in my particular case, thus making
the vertical exactly 32 feet long,

The ground system is very important in the
aperation of u vertical. The two usual methods of
obtaining & ground system with verticals are shown
in Fig. 4. In my particular case 1 ased a ground rod
at the base of each vertical and used two radials,
each a gquarter wavelength long at the lowest
operating frequency desired, | am fortunate in that
there i u sult-water iagoon at the rear of ay
property and the radials were run into the sulr
water and anchored. Since most hams will not have
a4 salt-water lagoon in their back yard it is highly
recommended that more radials be nsed.1

LJEDITOR’S NOTE: The importance of a
good ground and numerous- radials cannot be
stressed too strongly., Use as many radials as

possible on each vertical. See Sevick, “The Ground-
Image Vertical Autenana,” Q8T July 1971.1

April 1972

Feed System

In order to achieve the unidirectional pattern
shown i Fig. 2, the two verticals must be
separated by a quarter waveléngth and one vertical
must be fed 90 degrees behind the other. Two
suggested feed methods ate shown in Fig. S, Aan
electrical section of line cannot be used by itself fo
connect the two verticals together to achieve the
90 degree lag because of the velocity factor of
RGE-11. The length of an clecirical wavelength of
transmission line is based on the calculation:

234 % 0.66

7 MHz
Obviously, 22 feet., 6 inches of coax cannot be
used as the verticals are spaced 34 feet apart. This
is overcome and a 90-degree lag is still obtained by
using a 3 4-wavelength section of transmission line

29%6™

STANDOFF /

INSULATORS axd

H6FT POST

N

U
2 % No.to
WIRE
\_.

Fig. 3 — Method of mounting the vertical element
ona2 X4,
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HROUND
RO

%y RADIAL WIRES

Fig. 4 — An gight- to ten-foot ground rod should
be installed at the base of the antenna and as many
raclials as possible installed.

between the two verticals, Fig. SAZ The SWR is
dess than 103 to | across the entire band, using
52-ohm coax and no matching network.

Fvaluation and Performance

Lacking elaborate test equipment to evaluate
the phased verticais, [ had to he content with
on-the-air comparisons befween the verticals and
my inverted V. A coaniul relay was utilized an
order to have instantancous antenna transter snd
all tests were run with the sume power level. A
total of 100 different stations on the LS. Main-
fand were contacted and participating stations were
bricfed that | was trying to compare two ditferent
antennas and that ax accurate as possible com-
parison teports wouid be appreciated. Table |1
shows the results of the comparison. As can be
sent, the results were very impressive. In addition

2 {EDITOR’S NOTE:] In calculating the

hasing-line lengths keep in mind that the velocity
actors for solid polyethylene and foamed material
used a8 the insulator between the inner conducior
and outer braid are different, Whichever vable you

use for the phasing line, he sure to use the correct
velocity factor,]

o
- TRANS

1-[,,;:—3:;1. A -_-—.Qﬁ--i«l.— -

[ ot o Mg 2
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Lt-z-: b
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A

Fig. 5 — Two methods of feeding the phased
verticals.

there was z noticeable reduction of QRM inter-
terence from the Asian commercial stations while
an the phased verticals.

The proof of the pudding however, ig in the
vating, The phased verticals were used extensively
during the second weekend of the ARRL DX
contest. 8 Band openings to the Mainland on 44
occurred  more  than 43 minutes varlier when
compared to the inverted V. Many stations repor-
tedd “Loudest KH6 on the band.”

I would highly recommend to any ham really
interesied in putting out a gnad signal on 40 and
who docs not huve the money to put up a beum, to
try some form of phased verticals. An added bonus
is that the verticals should load very well on 15
meters. However, since | have a beam for this band
no tests were run. [aEE

3 None of these contacts was used in tabulating
the results shown in Table 1,

‘w-Straysas

For the past few years KIMKV, Needham Heights, Massachusetts, and LU3MAP, Mendoza, Argentina,
have maintained an impeortant link in the continuing program of the Moonwatch Division vt the
Stmithsonian  Astrophysical Qbservatory., The Moonwatch Division coordinates a group of amateur
astronomers around the worid for the tracking of certain artificial satellites, KIMVK and LU3MAP
provide communications between the group’s fracking station in Argentina and Moonwatch Headquarters

in Cambridge, Massachusetts.

-




vhf band in whickh you operate.

The principle involved in making a directional coupler for monitoving 1f power in a
coaxial transmission fine is not at all wew. There bave been several amatenr and
commercial examples of the circuir in the past, What makes the author’s version so
attractive Is that it can be assembled from commonly quailable bavdweare itemns, and the
only tools needed are those usuolly found in an average worksbop, The end product is
rugged, inexpensive, and car be gs accurate as you want to make it. A visit to your
local plumbing supply store will get you started, so rhink big and build one for each

The Line Sampler

An RF Power Monitor for VHF and UHE

BY THOMAS McMULLEN,* WISL

NEED FOR a power and SWR monitoring
i& device at a remote repeater location led to the
development of this sampling unif. It has filled the
ariginal requirement very well, but during the
constmction and testing it became obvious that it
could be a ulevice of many applications. Its features
make it flexible enough to be vseiul in almost any
vhi or uhf station. The uccuracy of the end
proiuct is directly refated to the precision of its
construction andd the patience of the builder. The
line sampler is rugged enough to withstand con-
siderable abuse from mishandling or exposure io
the elements encountered at some repeater sites.
Construction cost is low, The neter is likely to be
the largest item, cost-wise.

Circuit Simplicity

The basic line sapler circuil is quite simple, as
shown in Fig. 1. 1t vomists of a short section of
transmission line, in this casc 50-chm, with g
pickup loop or probe coupled to the rf field within
the line. The pickup loop is terminated with g
resistor at one evnd and connected to a rvectifier
diode at the other. The terminating resistor
matches the impedance of the pickup loop (not the
seotion of 30-0hm line). The diode rectifies the rf
energy and the sesultant de is fed 1o a meter
through a calibrating resistor, The probe iy rever-
sible, s0 the meter can be culibrated to measure
forward and reflected power.

Counstruction

A brass plumbing T is used as the founduation

for the unit, with short extensions of copper pipe
to aid in constiucting the S0-ohm section. A short
* Agsistant Technical Editor, Q57T

A collection ot parts needed to assernble the line
sampler, The center conductor is shown with one
end completed., The other end has heen slotted in
preparation to accept the center pin from the
coaxial connector. The brass pipe T and copper
extensions serve as the body of the unit.
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piece of pipe with a cup provides a housing for the
pickup and its associated circuitry, These fittings
are of the solder ivpe, commonly called “zweat™
fittings in the plumbing trade. The choice of
3/4-inch pipe was made for ease in construction.
Fortunately, a common size of copper tubing is
available for the reguired center conductor, A
5f16-inch {outside-diameter) center conductor
within the 3/4-inch pipe bas an impedance that is
very <lose to 50 ohms. Other transmission-line
impedances can be matched by changing the size of
the center conductor.

A hint to those who are niot familiae with this
type of plumbing: Tin the tnside of the T and the
gutside of the pipe before assembly. When the
nieces ate heated and pushed together the pipe will
slide smoathly into the ends of the T, forming a
good mechanical and elecirical seal, Most brass
fittings have internal shoulders to aid in seating the
pipe sections to their full depth. A torch can be
used in soldering the sssembly together, but should
suppty only encugh heat fto cause the solder to
flow, An overheated and discolored fitting will not
accept solder, and the conrection will be nodsy and
can ciause o high SWR. The unifs pictured here
were assernbled white using o 30C-watt iron.

" The inside of the 30-ohm scction must be
smooth and without gaps, Any burrs or solder
drops that protrude into the line must be removed
with a file or reamer. If u tubing cutier is used to
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Fig. 1 — Circuit diagram for the iine sampler,

1 -- H00-pF feedthrough capacitor, solder-in type.

C2 ~ 1000-pF feedthrough uapacitor, threaded
type.

CR1 — Germanium diode, small signal type, 1N34,
1NGO, 1N270, TN295 or similar.

M1, J2 ~ Coaxial connector, type N {UG-58 AfUY.

cut the sections of pipe, it should be appiied with
care. A great amount of pressure on the cutting
roller will cause large burrs that will be hard to
remove,

Leflon-insuluted voax connectors ate used in
the assembly, lasulation of Locite or any similar
plastic will melt from the heat newded for sol-
dering, The center pins must be removed from the
gonnectors, and this s done by opening the
split-ring washer that secures the pins to the
tnsulation. One of these split rings will be needed
for vach end of the <enter conductor upon
reassembly, These rings are usually of a soft metal
and can be opened with the point of a knife blade.

The center conductor should be prepased by
making eight saw cuts, 1/2-inch long, in one end of
the tubing. The fingers left between the cuts are
bent in toward each other, forming o taper. A
fine-toothed blade in a coping saw was used to
make the cuts, The center pin from the voax fitting
should fit snugly into the end of the tapered
purtion of.the inner conductor. It it does not. a
small shum of sheet copper can be wrapped around
the pin to provide a closer fit. The pin can then he
soldered into the end of the cenfer conductor.
Again, the tubing amd pin should not be over-
heated.

in preparation for soldering the body of the
caax fitting to the coppet pipe, it will be helpful to
make 4 bolding fixture from an old coax fitting
that matches the threads of the one being soldered.
The fixtore can be clamped in a vise with the T
awsembly resting on tap, beld in place by its own
weight, Use the partially prepared center con-
ductor to assure that the center of the voax
connector is concentrie to the vuter conductor,
and that the ends of the 3/4-inch pipe sevtions are
not cut at an angle. Apply heat to the flange ot the

22

i1 -~ Pickup loop, copper strap 1 inch long X 3/18
inch wide. Bend into "C' shape with tlat
portion 5/8 inch long.

M1 -— Microammeter, O-100UA, pane!
(Simpson 2121C-17816 or equiv.].

R1 — Composition resistor, 82 to 100 ohms. See
text,

R3 — Linear-taper composition control, 50k-ohm.

mount

coux fitting, and use just enough to obtain a
smaoth fillet of solder where the flange and pipe
meet.

Before completing the cenfer-conductor assemn-
hly, it must he checked for proper length. 1 should
viear the mner surface of the coux connector by
the thickness of the splitring on ihe center pin.
After the tubing hax been filed to the right length,
it should he slatted. Then the center pin can be
suldered in place. The coax fitting ciun now he
soldered on to compiete the ussembly of the
Sf-ohm sechion.

Probe Assembly

A 1-1/2-inch length of copper pipe serves as the
bady for the probe, with a pipe cap on the top to
provide u support far the fevdthrough capacitor. A
copper disk is cut to fit lnside the pipe, with four
siall tabs around the edge of the disk to aid in
saldering  the assembly in place. Two Teflon
stardott insulators are mounted on the disk, und
the pickup loap 1 suldered to these for support.
The diode is connecied between one cnd of the
foop and a 500-pF feedihrough capacitor that is
soldered to the Jdisk. The terminating resistor is
coapected between the other end of the lnop and
ground. Use the shortest feads pussible. After this
assembly has been made, it should be soldered tn
place in the probe boady by heating the vutside of
the pipe and applying solder to the tabs around the
disk. The exact position of the assembly within the
pipe will be determined by the size of the Teflon
standotty used, and by the wamount of protrusion
necessary for the loop. For power levels up to 200
watts the loop shoovld extend beyond the face of
the pipe approximately 3/32 inch. For ase af
higher power the loop should protrude only 3/32
inch,

QST for



Fig. 2 — Crosssectional
view of the line sampler.

. . ] SOLDER LUG
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A 1000-0hm decoupling resistor and the
O01-UF feedthrough capacitor can be connected
next and the pipe cap put in place. The threaded
pottion of the feedthrough capacitor must extend
outward through the cap, and a solder lug should
he put in place before tighteniog the nut oun the
capacttor. The cap is fastenced with two small
screws thai go into threaded holes in the pipe.

Calibration

Three things are needed to calibrate the line
sampler: u source of if, a wattmeter of known
accuracy, and a load that has a low SWR at the
frequency in use. If the sampler is 1o be used for
more than one band it should be calibrated on the
highest frequency contemplated.. ¥ an accurate
wattmeter is nof available the sampler can still be
calibrated for relative output and SWR. A dummy
load that is less than perfoct (reactive) can be used
if it is vonnected at the end of a fength of high-lasy
come, A 200-foot length of RG-58 cable would
isolate such a load at 144 MHz. This coax would
dlso dissipate congiderable energy so that a low-
wattage load could be used at higher power,

The first step in the calibration procedare is to
ohtain the lowest reading possible with the probe
pusitioned to mad reflected power. This can be
done n cither of fwo wavs: The resistor ¢in be
selected or modified by filing it to match the [oop
impedance,l ar the foop van be modified to match
the value of the resistar. Since the loop is easier to
get at, the latter method was used in calibrating

CONDULTOR
SieINCHAD

o

SSPLIT-RING”  /

RETAINER _,
?IC!lUP : SOLOER
LOOP

this unit. Filing the loop to reduce its width wit}
tneregse its impedance. Increusing the cross-seetion
of the oop will fower the impedance, and this can
he done by adding a coat of solder. When the
reflected power reading has been reduced as fir as
possible, the probe can be reversed and calibrated
for forward power by increasing the fransmitter
output in steps. then nuking a chard or graph to
correspand to the meter seale. Cylibration cantral
R3 is used to set the maximum (full-scaled reading,

Variations

It is not recommended that onc line sunpler b
used for monitoring both forward and reflected
power by repeatedly reversing the probe. The lack
of g precision fit between the probe body and the
brass T will eventually cause noise und eteatic
meter rexdings. It 18 quite easy to assemble two T
fittings end-to-end tashion and make two probes,
one for forward and one for reflected power. A
single meter can be switched between the two
units, ur fwo sepurirte meters can be used.

The line sampler described here was tesied ami
valibrated at 146 Mz, However, this valibration
will not hold true for othex frequencies. At g
higher frequency the reading will incresse. and on a
lower band it will decrease. This is because of the
telationship between the length of the loop and the
wavelength of the rf energy. Culibration for two or
three bunds could be wecomplished hy making the

(Continued on page 15}

 UThe yegistance will increase as the carbon is
filed away.

A trio of line samplers. The single unit has its dc
output through a miniature cable connector in-
stead of a feedthrough capacitor as discussed in the
text. Either method is acceptable. WINTHM assem-
ed two samplers as one unii, shown mounted on
a panel. A switch connects the meter to either the
farward- or refiected-power probe. Another switch
setects either a high- or a low-power calibration.
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®GCimmicks ane Gadgets

e IN
REFL.

A 10-Element Yagi
for
220 MHz

BY WALTER L. WOOTEN,* WINTH

TI ECAUSE OF increased activity and the me

sulting squeeze that has come about from fm
activity in the 2- and 3/4-meier bands, there is
preater interest in venturing into the 220-MHz
hand. Until recently, 220 has not enjoyed the
popularity of some of the other bands for various
reasons, one of which & lack of commercially
available gquipment, but many ideas arc beginning
to surface un how to modify or build the necessary
cyuipment far this part of the spectrum. And so,
the interested vhi' amateur beging a search for an
aptenna that will best suit his needs un this band.
Described hete is a L0-element Yagi that can be
used as is, or stacked with a twin for an additional
3-dB gain,

Constriction

A lkelement optimum-spaced beawm of this
type has a theotetical gain of approximately {3
dB, and should be mounted on a hoom 2.75-wave-
lengths long. The boom for this antenna is only
9-1/2 fect lang, spproximately 2 fect shorter than
called for in the ARRL Antenna Book. Theretore,
the gain will be something less than optimum, The
hnom is eonstructed of one #-foot and ong 18-inch
length  of Reynolds Do-I$-Yourself’ aluminem
tubing, 0.349-inch wall,

As can he seen from Vig, 1, directors § through
% are the same length, and all directors forward of
D3 are equally spaced. which tends to lbnit the
bandwidth but will provide wncreased gain. All
tlements except the Jriven element are made fram
1/8-inch aluminum wire. The driven clement is
3/8-nch aluminum tubing, mounted on z Plexiglas
block which serves as the insulator,
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Phasing and Matching

A half-wave dipole in free space will exhibit
approximately 70 ohms impedanee at its center,
hut when placed in the proximity of parasitic
clements the impedance will Jepart from this
figure., This may cuuse a problemn when using
J0-ohm coaxial cable, Therefore, o nethod of
presenting the antenna as a suitable load to the line
is un wrea of concern.

A halt-wave dipole is ubout 25-1/4—inches long
at 220 MHz, but an inspection of Fig. 2 shows the
driven element to be somewhat shorter. A 4:1
halun, when wused with 30 ohms us the feed,
requires an inpedance of 200 obms for a proper
match. The hairpin is used to match the 200-ochm
autput of the feedline, Then it beeomes necessary
to shorten the Jriven element, thus giving a
resonatce effect at our 220-MHz frequency. The
hairpin dimensions were found primarily by the
cut-and-try method. It was later learned that time
cotld have been saved by the use of 4 dip meter to
indicate resanance during the pruning process.
Mear-optimum readings are found by checking the
frequency at the loop with the driven element
separated from the rest of the antenna, much like
that described in April 1962 QST. Upon teplace-
ment, additional dips are found above and below
the driven element’s resonant frequency, indicating
the presence of the reflector and directors.

Coax-Balun

The intent wf raising the impedance fo 200-
ahms is fo allow this antenna to be fed with
E0-abhm woax via a2 4eto- balun, and to help
balance the beamn pattern. A 4-to-1 halun was built
from a halfewavelength section ot voax line and
connected to the driven element and hairpin. ‘The
first balun made consisted of 16-1/2 inches of
RG-B/U  Poly-Foam, while a sccond, made of
polyethylene RG-8/U, was 14-1/2 inches long. This

Fig. 1 — The 10-element Yay has bean mounted
an a 9-1/2=~fnot boam with element spacing and
iength as shown, The driven element is 1n greater
detall in Fig. 2.
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is as expecied because of the difference in the
velowity factoxs of the two types of coax. The type
of feed line in use must be taken into account
when duplicating this balun, oF any other. If
snitable measuring cquipment is available, such as
dip-meter, further chevks would assure saceuraty in
length. Fig. 3B shows how a half-wavelength of
coax is found.

Hairpin-Loop Adjustments

The hairpin laap was made of 3-1/4 inches of
No. 12 copper wire, spaced T inch at the termina-
ting ends and formed as shown in the drawing of
the driven element, Fig. 2, After the desired results
were found, and as a check, further adjustments of®
the Toop, in steps of 1/2 to 1/4 inch, altered the
SWR from aboui 1.1:1 o 1.5:1 and higher. The
size of the wire atnd width of the loop also affected

PLEXIGLAS BLOCK

y

I-——-—n!/z" - 1",1L/-/ s |
! 2 |
— |

i, i

kscmsn

LG

Myt

Fig. 2 -+ The driven slement is made of two pieces
of 11-1/2~inch, 3/8-inch diameter aluminum
tubing which is mounted on a biock of Plexiglas,
The hairpin section is made of 3-1/4—inch No. 12
copper wire and shaped as shown with t-inch
spacing at the ends. Solder lugs have been installed
at the driven-element bolts fo attach the hairpin
and balun,

Fig. 3 — The 4:1 balun iength is found with the use
of a dip meter,and is 16-1/2—inches of RHGB/U
Poly-Faam.

these reudings, though not as much #s did the total
Jength.

Additional Gain

If mare gatn is desired (than that possible from
a single antenna), 2 duplicate model can be built.
The two antennas can be stacked for approx-
imately 3-dB of additional gain. A change in- the
hairpin Ioops is then required for a proper match
fo the feed line. Bach beam would requise a feed
point impedance of approximutely 400 ohms.
Lengthening the hairpin raises the impedance. Both
antennas cun be fed by approximately [ wave-
length of 450-chm open-wire feed fine. The 50-
ohm cuax and 4-to-1 halua are then connected at
the midpeint between the two antennas. This point
would appear ncar the desitesd 200-ohm value as
did the single heam,

In euch case, after assembly, best adjusiment
for minimum SWR should be made while observing
a good quality vhrf bridge or wuttmeter. [HEF—

The Line Sampler

(Continued from page 23}

probe depth adjustable, with stops or macks to aid
in resetting it to 4 given position Sinee it would
desiroy the mechanical simplicity of the sampler,
this tmethod was avoided. A switch fo select
different palibrating resistors would accowplish the
same thing,

Gther sizes of pipe fittings can be nsed, of
vourse, and the formula

Lo =138 4o ;)“’

‘ van he used
to find the inner #nd outer conductor dimension
meeded for the impedance destied. Dimension 4 i<
the outside diameter of the center conducior, and
# is the inside diameter of the outer conductor.
Both @ and & should be the saine units — inches or
millimetess,

Type-N coax fittings were selected because they
have excellent constant-impedance characteristics,
and most of those on the market can be tuken
apart easily. A few were found that had a
crimped-together method of weembly, as did all of
the BNC connectors. If it & necessary o use a

April 1972

connector thaf cannot be disassembled, o small
hole must be drilled in the outer conductor near
one end. This hole should be just large cnough to
admiit the tip of a soldering iron to heat the
connection between the center conductor and the
pin in the coax connector. A small hole, up to
3/8-inch diamefer, should have very little effect on
the unit.

Telemetering could be done by replacing the
mmeter with a resistor to complete the dc path from
the diode. The voltage developed across this
resistor can be applied to a voltage-controlled
oseiflator to produce a tone that chunges with a
variation in transmitter output power. This tone
could be monitored remotely at a control point as
an indicatfon of how the transmitter is performing.

Ty Swminary

Almost everyone who has seen the line sampler
has. thought of somé¢ modifications that would fit
his own patliculur need or desire. The unit lends
itself well to physical changes as long as the basic
prineiple v abserved, that is, the ling section must
maich the transmission line in use and the pickup
loop must be ferminated properly, Indecd, the
author has several ideas sketched in his notehook

for future development, as time permits.  [55—)
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The Super-Simple

80-20 Receiver

BY THOMAS R. SOWDEN.* KQGKD

IKE MANY HAMS, | find building vour own
gear for the shack can be a luxuey not easily
atforded. particularly when such projects take
time from domestic duties and business obliga-
tions. The author is no exception. because of his
XYL and two children and a very demanding job.
However, availability of multifunction infegrated
circuits, coupled with the new copper tape avail-
able for making circuit boards “as vou go,™ allow
for quick assembly of 1 multitude of projects
without buming the midnight oil. One can still
maintain a relatively happy home life, and with
breicd an the table.

Fhe introduction by National Semiconductorl
of the multiplesmade if-strip 1C, LM373, pro-
vided the backbone and initiative to piece fo-
gether a4 singleconversion two-bund roceiver, bor
rowing some of the better ideas of recent vin-
tage. 234 This device will surely qualify as ooe
of the most complex communications micto-
circuits presently availuble, at a price hard ta beat
- around $5. ¥ig. 1 shows the several internai
functions of LM373, in addition to the block
layout of “S-8 80-20." In short, the 1C provides
four stuges of pain, several impedance transfor-
mations, prosuct detection, and age  detection
¥ Houfe 3. Atkansas Cily, Ransas 87005

I National Semironductor Corp,, 2900 Semi-
vonductor Drive, Santa Clara, CA 95051,

2 Gotwals, “Solid State Receiver for 180
Meters,™ Ham Radio, December 1969,

3 Hayward, “A Second Generation MOSFET
Receiver,” (38T, December 1970,

< Haivnak, ‘‘Integrated-Circuit Communi-
cs:;tions Heceiver for 30 Meters,” Ham Radio, duly
1971.

I
M 373

ANT,
% J

The band switch and antenna trimmer are moun-
ted on the side, rear the lower rear of the
cabinet, The knob at the upper right on the tront
is for the gain control,

and control. Conncted with an external crystal
tilter, the unit becomes a complete if strip,
lacking only front-end direction from a mixer and
sufficient iail-end amplificetion for high-level
audio.

In keeping with the simple zpproach, a used
ARC-5 surplus transmutter was stripped down,
leaving just the K50-pF variable capacitor
whuch is wolidly mounted in the unmit. The strip-
ped-down ARC-5 sesves as the vhassis for the
eeeiver. This helped to seduce the mechanical
construction work  that ome experiences when
starting from scrafch - sotpething the author is
mast inept in doing, Persons talented in metal
hending or chassis fabrication will likely want to
compact their version of the receiver in a Mini-
box of some sort. The rest of us can take
vomfort in knowing it would be practically im-
possible to achieve the plucement of the ouscillator
variable capacitor in the same solid manner as did
the manufacturers of the AKRC-5.

Circuit Description

The frant end utilizes a dual-gate MOSFET in
the mixer. The diode-protected gates should han-
dle up to ubout 10 valts of transmitter 1f before
breakdown. This should certainly be adequate for
protection from ihe mating (ransmitter, pro-

L

@ AGC —GAIN

i4=14.5 MKz
4-35MHz

BALANCED ]

AUBlO ouTPUT

w5
ALDIO

AMP
N

n2,q3

t VFD e
J 5055 MHz

BFO
20015 MHz LSB
8438.5 MHz USB

Fig. 1 — Block diagram of the receiver,
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viding, of course, a1 good antenna relay is utilized.
The incoming 80- and 20-meter sighals are injec-
ted into pate 1, mixing with a 5- to 5.5-MHz
oscillator output fed to gate 2 {o provide a
93-MHz i-f.

For isolation and excellent {, toreidal trans-
formers are used in the mixer cireuit. The pood
isolation batween ports, and the mvaintenance of a
low oscillator injection fevel at gate 2, minimize
spurivus response and cross modulation in the
40673, Though a higher oscillator infection would
fncrease the pain of the stage, more than ade-
(uate amplification is available in the 1.M373.

A Colpitts VFOQ iy used. [t is very stable,
Coupling capacitor (4 s selected for 100200 mY
injection into gate 2 of the mixer. For those
wishing to cut a few corners, a MPF102 FET
could be used at Q2 by replacing R1 with a
47.000-0hm resistor.

The LM373 can handle lurge signads without
vausing distortion, The first i-f stage is followed
by an age control section which can provide a
gatn reduction exceeding 60 dB. The second i-f
follows the age cirenit with a builtin emitter
follower for low-impedance matching to an exter-
nal crystal filter. The third and fourth i-f stages,
following the external bandpass nefwork. amw
emitter-coupled amplifiers with an emitier fol-
lower between them to reduce third-stage loading,
A balanced mixer follows which, during ssb re-
ception, scrves as a product detector. The last
section is the peak detector or the age activator.
The control voltage developed at the activator
tpin 8) is smoothed by an external 23-UF capaci-
tor, which is charged rapidly on peaks. [t has a
welatively  show  discharge characteristic between
peaks, thus providing fust-attack, slow-release age.
Manual gain control is achieved by disconnecting
this stage from pin 1 and providing a variable de
voltage source. Gain is maximum with 3.8 volis
de at pin 1, with full attenuation occurring at
about 4.1 volis Je.

The recommended BFO injection lewel i 60
mV oins af pin 6, A switch is used for activating
the ush or Ish crystal in the circuit of 4, The
BFO currier generated is placed at the A-dB point

12.¥0 u;s {vec)

GROUND)
STRIP

MOUNTING 7-45pF
BOLTS TRIMMERS

Fig. 2 - Ganeral layout of the perf hoard tor the
i-ffaudio section.

on the passhund curve of FLI1 by adjusting the 7-
to 45-pF trimmers, Care should he taken to limit
the maximum level to 100 mV rms. Excess input
tnight activate the age.

While the wudio output of U1 #s sufficient (at
0 mV BFO injection) to drive U2 to fell outpat,
the addition of Q3 provides the proper imped-
ance mateh between the L0 000-0hm inpuf of the
audio [(Y, U2, and the 1000-ochm output of U1.
The output of the “op amp™ is more than
adequate to provide comfortable listening in a
small room with a one-ton air vonditioner run-
ning at full speed, This circuit was previously
desuribed in detail,®

The power supply is conventional and pro-
vides cxeellent regulation with low-output rip-
ple.® The HEPLT6, U3 of Fig. 4, is 2 complete
silicon-rectifier bridge. The 40389, Q3. is moun-
ted by the manufacturer on 4 heat sink, and is of
suificient wattuge to handle the receiver load
easily.

Bup 1-Wait Solid-State Audio Module,” Gim-
micks and Gadgets, Q8T, May 1970.

6 Olgon, A Swvey of Solid-State Power Sup-
plies,™ Ham Radio, February 1970,

At the front is the vernier-driven ARC-5 capacitor. The ascillator board is just to the rear of the capacitor.
Located near the rear of the chassis is the perf board that holds the mixer components.
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Fig. 3 — Circuit diagram of the Super-Simple
80-20 receiver. Resistors are 1/2-watt composi-
tion.

C1 ~ 100-pF varigble.

€2~ 7- to 45-pF variable.

3 —~ ARC-5 variable, 150 pF.

CR1 — B.8-V, Twwatt Zener diode,

41 = Phono jack.

L1 -=3 tdrns No. 24 enam. wound over L2.

L2 — 17 turns No. 24 enam. wound on Amidon
T-68-2 toroid form,

Construction

The teceiver was put fogether on three separ-
ate “perf” boards, one each for the varinble
ascillator, the mixer und the i-fiaudic scgments.
Fig. 1 shows the general layout of the i-fiaudio
module, which is mounted on the top side of the
stripped ARC-5. The mixer and vfo are placed on
the under side, shielded by a3 small partition.
shiclded cable was used between the mixer and
i-ffaudio  to reduce stray  pickup. Numerous
ground connections were soldered at regular inter-
vals to Jvoid ground loops. Pressure-sensitive wcl-
hesive-backed copper tape was used throughout.
along with precut mouating pads for {ransistor
and (7 socket soldeting. As with any high-gain
Jdevice, short keads and pyoper placement are
mandatory (o maintain stability. Care should be
taken in placing the sidebund crystal-selection

L3 —~ 3 wrns No. 24 enam, wound over L4,

L4 — 40 turns No. 24 enam. wound on Amidon
T-68-7 taroid form.

LS =~ 26 turns No, 24 enam. wound on Amidon
T-50-2 toroid form,

LB ~ 3 turns No, 24 enam. wound over L5,

L7 = 1.7-2.7 MH {Miller 4503).

R1, R2 — Value to match filter impedance.

Mote: FL1 The filter used is a Bpectrum

International KW{G XF2A, A Wheatlands WF4

would be suitable with proper resistars for R1

and R2.

Performance

Sophisticated instrumentation was not aval-
ahle for festing the S5 80-20. However, «while
switching the antenna from my TR-3 and the
receiver, the comparson was very encouraging.
Selectivity  and  sensitivity  is  very  satisfuctory.
And, of course, the thell of building vour own
geur is the greatest! Tuning the signals is Jooe
smooihly with the worm-gear drive on the ARC-S
variable cupaeitor, and age action appears to be
excellent.

Remuarks

it took the suthor one week (spending a little
fime cuch evening) to construct the receiver. Most
af the parts were relatively easy to obtain. Much

more will likely be heard about the LM373
because of its many functions. in addition o
l(}389

.+ Fig. 4 = Circuit diagram of

switch as close as possible to the crvstals,
WAL HEP176
VAL o N
L o
2y v L3
£ r......

Vs AMP FUSE

x|
=S
_] T.‘;%‘" =) Tl—‘"‘w " anstorter.

12v  the power supply.
{5 — 40389 heat sink 15
integral part of device,
12V, -4 tilament

o U3 — Reatitier assembly.
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This shows the top of the chassis.

The power supply is mounted near the rear.

Reference to Fig. 2@ will

help in locating the components on the tilter hoard. The meter on the tront panel is not used in the unit.

a-m, fm, and ssb, the 1C can be used as an
amplitude-modulated f oscillator, a gated video
amplifier with age, balanced modulator, suppress-
ed-carrier  <ignal generator, or @ synchronous-
demodutating i-f strip. | am working un an ssb
transmitter with the 1C in the suppressed careier/

signal penerator mwode. This should be a fun
project!

The writer wishes tfo thank Bob Kuhlmeier,
WAPUMZ, for his help in circuit evaluation, and
for making consfructive suggestions during the
project. [O&Fo

HeStravs s

The K4YLP Memarial Award, presented each year
to a member of the Virginia Amateur Radio
Agsociation wha most displays the qualities of the
late Bert Simons, was awarded recently to Wilmer
G, Rogers, WA4LQPW (right), by Berts widow,
Terri. Looking on from left are §. E. Fellerman,
K3FEC, and Robert B. Rodman, WB4JAW. The
award, a certificate and a Savings Bond, was made
possible by the Lox & Bagels Radio Club.

April 1972

Tha Santa Clara County {California) Amateur

Radia  Assoctation turned S0 fast Oecember.
“Watching the birdie” during the celebration are:
oA "Doc’”t Gmelin, W82ZRJ, Pacific Division
Director; Charter Members Armand Humberg,
WBBON, Frank Quement, WENX, and Ray Thom-
as, W7IH; and Bheffie Geyer, WBBVWQ, club
president.
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Typical heat sinks from the small clip-on type to
large finned radiators.

Thermal
Design of

Transistor Circuits

BY JOHN WHITE*, YETAAL

rFHE PROBLEM of what to do with a hot
L transistor has generally been solved by clamp-
ing o1 bolting the device to a large piece of metal in
the hopes that the heat will go away. But, just as
one designs  circuit to be electrically sound, one
can also design for proper thermal aperation. The
design procedure involves determining the sive of
the heat sink that will be needed, and the
maximum operating temperature for the transistor.
‘The notes and tables in this atticle will enable one
to chouse u suitable convection-cooled heut sink
that will assure a safe operating temperature fo1 4
power transistor.

Methods of Heat Transfer

There are three modes by which heat can be
removed from a body: conduction, convection and
radiation:

13 Conduction is the transfer of heat through the
hady. In arder for heat to flaw. there must always
be a temperature ditference. The amount of heat
that can be transferred will depend upon the arey
through which the heat flows, the lemperature
differential, the distance over which the differen-
tial exists, and the thermal conductivity of the
Imaterial. Thermal conductivity is a measure of the
case by which heat can travel through the body
and will vary from material to material.

2) Convection results from the hot body causing
focal heating of the air. As the density of the
heated air is lower than that of the surrounding
cooler air, the hot air rises and cool air takes its
ptace, This air is in turn heated and will also rise,
setting up « steady flow of air past the hot body.
Heat is contindously removed from the hody and
transferred to the air in this manner, The armount
of heat that can be removed depends on the aea of
the bady over which convection i taking place, the
temperature difference between the air and the
body, and the convective characteristics of the
flowing air {laminar or turbulent flow). Natural
convection is generally Yaminar flow while turbu-
tent flow is associated with forced convection.

F add Oxford Drive, Port Moody, BC, Canada.
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3 The radiative means of heat fransfer results in
heat removal by direct transmission of energy from
the sutface of the body. It does not rely on the
conductive or convective methods, The amount of
heat which can he transferred is propottional to
the temperature difference between the body and
the susroundings, the arca of the body exposed to
rudiation. amd an emissivity factor. This emissivity
factor refates the ability of the body to radiate
enurgy as compared to an sdeal radwtor known asa
black body. The emissivity factor can vary by as
much as 30 times, depending on the surfuce finish
of the body.

While all these terms of temperature Jifferential

ated, length, cmissivity - appear formidable,
they can be combined into a single useful term
known as thermal resistance. This is exactly anale-
guis o efectrical resistance and can he wonsidered
as the opposition to heat flow. Just as an clectrical
resistor has a voltage drop, because of the current
flowing through it, the thermal resistor has o
temperature drop because of the heat flowing
through it. There is a conductive fhermal resis-
tance. a convective thermal resistance and = radia-
tive thermal resistance. The resistance is expressed
in degreesiwatt, where watt is used as the rate of
heat flow. Fig, 1 shows a simple schematic dia-

The Transistor

The teader should have a general idea ol
transistor construction i order fo understand its
thermal properties. Fig. 2 shows two common
transistor cases in a stmplified cross-sectional view.
All transistors which have metal cases are ¢on-
structed similarly, a% are plastic transistors with
rngtal heat-sink tabs.

The transistor is 4 very small germanium or
silicon chip mounted on a rather spacious metallic
header. in power transistors, the chip mayv be less

With the amateur’s usual emphasis on
electrical design and construction,
therinal considerations are often not
given sufficient attention in solid-state
projects. This article describes in detail
bow to assure that a transistor oper-
ates within its beat-dissipation rating.

QST for
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Fig. 1 — Diagram of heat flow.

than 1/64 inch on each side far a 1-watt device and
up to 1/4 inch on each side far a 200-watt device.
The case size will he bigger for higher power
devices, as well. The collector terminal is almost
always on the bottom of the chip and is bonded
directly to the case, while the buse and emitter
leads ate taken off via wire bonds to separate
insulated leads which come out through the case.
The case often is connected to the collector and is
electrically hot.

The heat to be dissipated is penerated in the
collectot-emitter junction of the chip, which is a
very small area and which will get very hot. The
transistor manufacturer specities the muaximum
temperature at which the junction ix permitted to
operate. This rating should not be exceaded, The
junction temperature must be kept as low as
possible to extend the life of the transistor. For
permaniuny transistors, the maximum junction tem-
prerature (Ty) ts usually not lawer than 83 degrees
Celsius (C) and not higher than 110 degrees C, and
tor silicon 135 degrees € o 200 degrees C,
respectively.  Obviousty, silicon s desitable for
power devices from a iemperature standpoint.
Also, leakage currents in germanium transistors can
be very high at clevated temperature. The heat
geaerated in the chip iy passed directly to the case
through the collector-case bond,

The Heat Sink

A heat sink is the device which will take the
heat from the transistar and couple it into the
surrounding air. Although other metals have higher
thermal-conductivity ratings, aluminum is mast
otten used when large heat sinks are reguired,
which van range from simple plates fo elaborately
tinned extrusions. The fin is used to increase the
ared exposed to the air, allowing more heat to be
transferred. High-power transisiors which cun be
bolted to the heat sink are used with the finned
wrangements. For lower power transistors, small
vlip-on fins zte available fo remove the excess heat.
The mechanical mating of the heat sink to the
transistor is very mmportant: a good tight it with a
maximum of common contact area s required for
mdximum heat transfer.

Heat sinks come in various Ffnishes which
determine conissivity. If a flat plate is used as a heat
sink, its ability to dissipate heat by radiation is
greatly increased if it is painted rather than left as
bright aluminum. A white coamef paint is only
abont 5 percent lower in emissivity than a flat

April 1972
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Fig. 4 — Volume determination of a finned heat
sink.

black laguer, which means the sink can be painted
any volor without markedly eftecting its radiative
properties. Calculations have shown the radiative
tweat loss under painted conditions to be 20 to 40
percent of the total heat loss, the rest vesulting
from coavection, A different set of vircumstances
exists with the finned heat sink. Radiation leaving
ane fin simply impinges on the fin beside it where
it is reabsarbed. As ost of the heat sink area js in
the fins, no etfective radiation takes place. As the
tins dre ¢inployed for maximum convective heat
transfer, the radiative component is refatively
small. Painting a finned heat sink may ouly lower
its thermal rasistance by 10 percent.

['he convective aud radiative properties of the
heat sink are not usually split up but are ¢combined
to determine the overall ability of the sink to
dissipate power, Thus, the thermal resistance of a
heat sink s a2 combined property. The dissipative
properties of the heat sink can be atfected by its
orientation in spuce, A flat plate will dissipate
mure power when mounted verfically than when
mounted horizontally, A finned beat sink <hould
be mounted with the fins vertically orientated so
that the air has s free bottom-to-top passige.

The gruphs of Fig. 3 give the thermal resistances
of flat plates and finned heat sinks, tespectively,
I"ig. 3A ussumes a vertically mounted plate with air
nassing over both «ides: the plate should be
approximately square. 1f the plate is painted, the
thermal resistance coutd be lowered by 25 percent.
A honzantal plate may be utilized, such us a
chassis, but convection 18 essentially restricted to
the top side tesulting in a thermal resistance about
40 pereent higher, Fig. 3B holds approximately
true regardless of the fin counfiguration. The val-
ume is computed by taking the outside dimensions
of the height, width and [ength, Lt is not the actual
volume taken up by the metal, Fig. 4 shows the
dmensions . of inicrest.

Ambrent Air

The heat sink will be placed in an air enviran-
ment which is going to absorb the heat from the
sink, If the amount of air is large, such us in 2
roum, then the power from the heat sink has hittle
effect on the overall air temperatuse, However, if
the heat sink ¥ inside a cabinet where the air flow
is nonexistent, then the heat sink is going to raise
the loval aig temperature hy a substantial amount.
This conditron must be avolded.

In vrder tn Jesign a heat sink, the First
parameter to b oswef is the maximum expected

Vel XWKH

ambient air temperature in which the xink will
operate. The exact figure will depend on the
application, but fhe air temperafure on a4 hot
summoer day could be 45 degrevs F (35 degrees O).
if the heat sink iv inside a cabjnet, the air
temperature inside the cabinet hecause of all the
ather components dissipating power conld easily
be 120 degrees F (49 deprees (). :

A Thermal Model

Fig. 5 shows the theoretical maodel uf the
transistor mounted on the heat sink. Ry, is the
thermal resistance from the transistor junction to
the transistor case. This is the vonduetive thermal
reyistance of the chip and the vollector-case bond.
‘The power dissipated in the chip is conducted from
the chip to the case with a resulting temperature
dvop, This parameter is normally specified hy the
manufactuser on the transistor data sheet as By
the svmbo! ¢ i very commonly substituted for R,
Because data sheets are not always available, Table
1 gives some values which may be used. Rje varies
vonsiderably from transistor to transistor, because
of different chip sizes, chip material, and bonding
arrangemenis.,

Reg is the conductive thermal resistance which
exists between the transistor case and the heat
sink. hecause of the imperfect mating of the two
surfaces which results i g Jecrease in contact area
with air insulating the voids. Bolting the transistor
to the sink in this manner sesults in a2 “dry”™
contact which is electrically conductive sa that the
heat sink is now part of the collector cireuit. The
thermal resistance can be qut mm half or more by
introducing a heat-conductive silicone grease which
flaws aver all intestace surfaces, driving out air
voids and increasing contact area. Electrival con-
duction is stilf maintained through the mounting
holts. [t may be required elecirically to isolate the
transistor from the heat sink, in which case a mica
wusher sy be used to isolate the case and the
sink. The mounting bolts must he jsolated with
Teflon or nylon shoulder washers. The mica washex
will increase the thermal vesistance, The washer
should be vouted with gresse. Tuble [ summarizes
the typical thermal resistances usmg 2 {U02-inch-
thick mica washer,

Table 1
Thermal
Hesistance Ury with Greased with
Case ta Ory Greased Mica Washer {Mica Washer
Sink Rey 0.25"C/W 0D1°CIW 0.8°C/wW 0.40°C/w
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Table 2

Thermal resistance, junction-to-case and case-to-ambient ratings of some transistor cases,

Case size and typlcal

dimensions in inches ch

Typical
maximum spec'd

Rea power dissipation

0.5 to 3.0° C/wW

350 C/W typical up to 300 watts

at Tegge = 259 C

25 to 2500 C/W

150° C/W typical | up to & watts

at To = 259C

" A
EMITTERS ™
GoLL EGYORY

90 to 150° /W

3200 C/W typical | up to 1 watt

at Tp=250C

3to 89 C/w 550 /W typical up to 40 watts

at T = 250¢C

129 C/W ta no info. up 1o 15 watts

24° crw available at Tp = 252¢C

CINETT) -~--!.375

fu-—-- 2% C/W to no infa. up ta BY watt
E E . P waits

& “‘f‘ o E_EW}' 509 C/W available at Tg = 259 C

b SRR
" Rg, is the conductive thermal resistance Noie (from Fig. 5 that the temperature of the sink

through the sink and the convective and radiative
thermal resistance to ihe ambient air. This paga-
meter is defined by the heat-sink manufacturer, It
may be given directly in degrees Cfwatt or more
usuafly is piven in a praph which relates the
temperatuze rise of the sink ahove ambient versus
the power being dissipated. Again, there may not
be access to this information. tigs. 3A and 3B give
the thermal resistances of plates and finned heat
sinks, respectively.

Rp.a i% the thermal resistance from the case to
the ambient surroundings. In some applications 2
large transistor can be used to dissipate a smuadl
amount of power without requiring a heat sink.
The specifications for R, will be useful in
determining if the sink can be omitted. Refer to
Table 2,

A very simple and useful equation can be
written from Fig. §:

V1 - Va=IR, electrically
Ty— Ty = P (Ryp+ Rog * Ry ), thermatly
T = Ty = P(Rja)

April 1972

and the case can be calculated and measured quite
easily, if required,
An Example

Assume that we have designed a circuit In
which a transistor in a2 TO-3 vase is going to
dissipate 10 watts. What size heat sink do we need
to limit the maximurm junction temperature in the
worst case?

First, from the equation, culculate the total
maximum aliowed fhermal resistance from junc-
tion to ambient knowing the maximum ambient air
temperature, the power fo be dissipated, and the
maximum junction temperature of the transistor.
(If the transistor junction femperature is not
known use 135 degrees C for a sdicon transistor
and 85 degrees C for a germanium transistor.)

Ria _:Ij_:_f_a_ . .

P = 135°C

Ria = ! _1"5‘61‘{;» - 35 T = 35°C
: P = 10 watts

Ryy = 10 Clwast
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CHIP
\@ﬁﬁun:tlon
CASE.

| ] R|unc!;un 132

Teose
WATTS <>F'onu -sink

\ SINK-—,
T= TEMPERATUR’;\\ sink
1‘; 2T »Tg Ty AIR.,____* Sink-nmﬂl‘f“t

Fig. 5 — Heat tlow through a transistor and heat
sink,
Second, allow for the vase-to-sink thermal resis-
tance according to Table 1. Probably the builder
will not use grease and will want to isolate the
collector from the sink for de.
Reg = LS CIW
‘Thirg, look up the junction-to-case thermal resis-
tance on the transistor data sheet or use the
exartiples given in Table 2.
Rio = 3°C/W for a T0-3 transistor
Now, since
;a: Rie ¥ Reg * Ryga
= {0 = (3.0 +0.8)
R,a~ 6.2 C/Watt

Therefore our heat sink must have a thermal
resistance equal to or less than 6.2 degrees C/Watt.
What will the transistor-case temperature and the
heat-sink temperafure be?

Tsink =~ Tair = PRsp

Tyink = PRga # Ty

Toinge = {10} 16.2) + 35°

Fﬂnk 970 (208 F)

1 ~ Taink ™ PRy

Tcase =P R + Tsmk

Tease = (10) (0.8) + 47

Topge = 105 C (220°F)
The temperature differential between the case and
the junction is:

Tj= To= 135~ JO5° = 30°C

Note that one could bumn his fingers on a 97
degrees C heat sink. It would he prudent to keep

the sink temperature below 35 degrees C. There-
fore, we should select another heat sink:

. Tsink -~ Tambient
Rsa P =

Rea = 2 CiWatr

This remlts in Tsmk =55°C(I31'F}
Tease = 63 C 144 F)

Tjunction = 93°C (198 F)

for Tasy = 35°C (95°F)
This jepresents a consexvative design with the
transistor junction operating below its maximum
rated temperature, The heat sink could be anything
from a vertical aluminum plate of approximately
10 % 10 inches to a 4-1/2 > 3-1/2 % 1-inch finned
sink,
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MAXIMUM
SPECIFIED

POWER FORBIDDEN

w]  SAFE

! ARen

£ MAXIMUM

g JUNCTION

250 TEMPERATURE
O WATTS i )
CASE TEMPERATURE

Fig. 8 — Typical power derating curve for a
transistor.

Transistor Data Sheets

Transistor data sheets will sometimes give a
power degating curve with the temperature. As the
case gets hotter because of increased ambient
femperatuies, the power being dissipated must be
teduced to keep the junction temperature the
same. An example is shown in Fig. 6.

Helow a case temperature of 25 Jeprees C, the
junction is operating at less than the specified
maximum temperature, but the power is imited by
the maximum cuerent and voltage ratings of the
transistor. Above 15 degrees C case temperature,
the junction is operating at its maximum rating
which is not, in the anthor’s opinion, a reliable
operating temperature for an extended period of
time. Note that at 25 deprees U case temperature
where the power dissipation is specified, it would
be necessaty fto have the heat sink operating in a
yery cold environment.

In liew of a curve, the maximum power
dissipation may be specified at 25 degrees C. This
power must be decreased linearly for increases in
temperature and is usually specified in ferms of
milliwatts per degree Celsius. Again, this is
assuming that the junction temperature is running
af specified maximums.

One rule-of-thumb may be applicd when testing
a heat sink. If you cannot hold your finger on the
transistor under normal (room femperature)
conditions, a bigger heat sink is probably required.
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An Audio Synthesizer

A Device to Generate RTTY Tones with Crystal-Controlled Accuracy

BY HERBERT DRAKE, IR..* WB6IMP

TRTOW  THAT THE day of the nexpensive

medinm-scale indegration (MS1) integrated cir-
ouit has amrived it is possible to consider some
digital approaches to design that would have been
wjected as hopelessiv complex and expensive only
a faw years ago. This article presents a flexible
audio frequency-shift kever for RTTY that, with
relatively few parts, provides many advantages over
previous units that depended on variable KC timing
cireuits.

First, it is crystal controlled. This inakes it
unnecessary to have aceess fo 4 frequency counter
to adjust it periodically s, mndeed, it has no
adjustments, This also eliminates the problem of
AC ascillator frequency and level stabifity with
temperature changes. All output frequencies have
the same percentage accuracy as that of the crvstal,
resultmg in near-perfect on-the-air shifts as well as
providing a useful shop tone standard that can
assist in tuning up RTTY demodulator filters.

gecond, it incorpotates a 3-hit sinosoidal digi-
tal-fo-analog converter to struciure the sine-wave
output. This fechnique minimizes the amouut of
low-pass filtering which s necessary to remove
offensive harmenics and thus reduces the distor-
tion arul woplitude peaking that the filter can
contribute becanse of its inevitably mperfect
transient response.

Third, it incorporates a photon-coupled isotator
to sense loop current in a4 manner thai puts no
constraints om the teleprinter loop circuit with
respect to ground.

Uses of the AFSK Syntbesizer

This atsk gensrator has 4 pure enough output so
as not to Hmit its use to u-m or fm operation on

* 16 WMonte Cimas Ave., Mill WValley, CA
94941,

The completed afsk crystal synthesizer and mating
connectar, A ready-made circuit board is available;
see footnote 3.

vhf. With @ good filter-tyne ssh transmitter and a
carrier-generator crystal that is properly selected
with respect to the ssb filter passband for using the
standard afsk tones, it can operate well as un sk
keyer. This system has the advantages of easily
selected, stable shitt on ull bands without adjust-
ment and easy operation in transceive, Refer to
Haffd for 4 gowd discussion of this practice.

Circuit Description

Refer to Fiw 1. A crystal clock opetating at
6.426 Milz serves as the only time base for the
unit. The oscillator may be shut off with a control
lead while receiving if desired.

The clock drives three synchronous wvounter
chips (U3, U4, and [J5) which have the very usefut
property  fhat all output chunges oveur at once
(within nanwscconds), thaf they can be preset into
any state, that counting can he inhibited, and that
afl vommands to the counters are ignored until
clock &ime. Also, a carry output is available to
extend the counter length, and. in this case, Jetect
the Lust state without external mates,
1 Hofl, “A.F.8.K. for RTTY,” 8T, Fehruary,
1969, n. i1.

interest,

Deriving multiple audio tones simply from a crystal-controlled bf oscillator bas long
been a dream of wnateurs destring accuvate and stable tene gencrators, The obvious
advantage is that, with as much as several bundred bertz shift in the oscillator
frequency, the output topes wilt shift only a fraction of a bertz. Here, using a mere
bandful of ultramodern integrated circuits and other components, the anthor describes
a device which provides four diffevent tones dervived from a 6-MHz crystal oscillaror.
Although the device is designed to produce frequencies which arve used for amatenr
RTTY operation, the technique may be applicd in thary other fields of amateur

April 1972
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Flg 2 - Ouipui of digital-to-analog converter
pin 1},

TABLE 1

Cloek
Frequency

Counting
Modulus

Output
Frequency

6.426000 MHz
6.426000 MHz
6.426000 MHz
6.426000 MHz

199 X 16
189 X 16
175 X 16
135 X 16

2018216 Hz
2125.000 Hz
2295.000 Hz
2975.000 Hz

TABLE 2

Quiput pin
of U5

14 1213 14
0 o
1]

Output pin

of U8 alf others open

e =S e - Q00D O
—_ DD S D e = SO0
N e e B e~ K= W . QS

[ == N e e e ===~ ]
ST m OO DD e e S DI
——T e D e O G S Do gy
Lol LV SR R N R I R R N A S

e - L -

Grounded pin on U7,

The first two counters (U3 and U4) serve in a
variable modulus mode; that is, they divide by 199,
189, 175, or 138, This is accomplished by pre-
setting these two counters with a binary number
that is the twos' complementi of the desired
counting modulus each time the two counters have
reached (and remained at for one clock time) their
last state {all outputs high.) Note the inverter,
U8D, that asserts the preset input fo these two
counders when they are in this state. A third
counfer simply provides an additional fixed
divide-by-sixteen function. The resulting frequen-
cy plan is shown in Table 1.

U2 serves as control logic that places the divider
chain in the 2125-Hz mode when the teleprinter is
marking (loop current flowing and U1 pin § tow),
When the loop is switched to spacing, the counters
change to either the 2295-Hz or 2975-Hz mode,
depending on whether the shift-select lead is open
{to select B50-Hz shift) or grounded (to select
170-Hz shift), Whea the KEY input is grounded,
the counter shifts to the 2018-Hz frequency,
providing 106.784-Hz shift, which is slightly in
excess of the 100-Hz minimum, 2

It is important to note that the counting
modulus can change only at the completion of

2 [EDITQR’S NOTE: There i fiv minimum
amount of shift stipulated in the FCC regulations
for the reqmred Morse code identification when
fsk is used. CC, however, in its 1964 Report
it Over Tor Docker Tehe permitting Motse
code identification by automatic means, set forth
guidelines for such identification. This information
was originally published in_ Q8T for Septemher,
1964, on pages 81 and 82 . the transmission
of the amateur call sign automancaﬂy at more than
twenty or twenty-five words per minute and/ox
with a frequency shift of less than about 100
eyeles would make identification difficult, espec-
ielly when monitoring from a mobile unit. Licen-
sees are advised, therefore, that for telegraphic
identification they vill be expected to observe
reasonatsle standards for eode speed and keving
tethods. In the event that there are abuses in this

area, the Commission will be obliged to set forth
stendayds in the Rules, . . "]

TABLE 3
Integrated-Circuit Supply Data

Spmbol | 1T National

Signetics

Motorola | Monsanto | Fairchild Litronix

U1 TIXL11Z | NA NA
Uz,6 SN7402N | DMT7402N [ N7402A
U3,4,5 | SN74161N
Ot or or
SN74163N
7 8N74145N
Us SNT486N
Ue NA
Uio SN7T2558P

DM7486N N7486A
LM376 NA
TMI455N N5558V

DM74161N* N74161B*

DM7T4163N* N741638%
DM74145N%| N74145B

VLA 810 1S0O-LIT1
USATI0259X | NA

NA MCT-2
MCT7402F |NA

MC2316P |NA UTBY31659X | NA
NA NA NA NA
MC3I021P|INA U6AT48659%K | NA

NA NA NA NA
MC1455F |NA NA NA

*To be announced

Suppliers:

T1 can he obtained from 1.4, and 5.

Monsanio can be obtained from 1 and 2.
Fairchild can be obtained from 2,3, and 4.
Litronix ean he oblained from 3.

NA = Noy avallable

1) Kierulff, 3969 E. Bayshore Rd., Palo Alio, CA 94303,

2) Elmar Electronies, 2258 Charleston Rd., Mountain View, CA 94040,
3) Allied Electronics, 2400 W, Washington Blvd., Chicago, 1L 60612,

43 Cramer Electronics, 85 Wells Ave., Newton, MA 02154,

5 Newark Blecironies, 500 N. Pulaski Bd., Chicago, 1L 50624,

National Semdconductor can be ohtained from 2,4, and b
Motorola can be obtained from 1,2,4, and 5
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gpch cyele of U3 and U4, thus assuring “constant-
phase™ fxk. This is true because the presetting
inputs uf these counters are sampled only diring
the time that their pin-¥ input is low and during
the rising clock cdge. This swnpling goes on no less
frequently than once every 1/12125 X 16) second,
resulting in the intraduction of distortion no moee
than

LOUNa2Y second) X (45 hawd) X 10U =
i3 percent jat 60 wpii).

The TTY loop is sumipled by passing a portion
of its current through a light-emitting diode that is
optically coupled to a photo transistor, both being
part of Ul. The Zemer dinde, VRI, serves to
protect this device ngainst reverse polarity and over
currents, The bolator itself is not expensive and
provides at the least $00-vait {solation, depending
on the type purchasel.

T

Fig. 3 ~ At A, etching pattern and component

(A) ot board, At B, etching pattern for solder side of board, These patterns are

size.

38

The compiete afsk synthesizer including power
supply {less transformer) is constructed on a circuit
hoard measuring 4-1/2 X 4-1/4 inches. Here the
board is shown in place in the author's station
control panel.

FXCLUSIVE-OR gates, URA, B and C, serve to
take the sixteen hinary states of the third counter
and vonvert them to cight states that move
seyuentidlly up and then sequentially back down,
repeating the highest and lowest states once. (See
the truth table, Table 2.) These zight states are
then decoded by U7, consisting of eight individual
open-collector outpat fransistors that are saturated
one at a time ax the inputs of the decoder change.
Resistors R13 through K1Y, plus apen and shart,
dre thus switched into the bottom leg of a vultage
divides to provide cight voltage levels caleulated to
approximate 2 sine wave. See Figure 2,

A J-pale active low-poss filter with 1 modified
Butterworth response, Ul and associated com-
ponents, follows the vonverter. Observation of the
output of the filter on an oscilloscope shows a
Aean sine wave with no more than two percent
amplitude peaking dusing keying events. A fiter
with 5 or more poles, which would have been
necessary fo clean up a square wave {availuble on
pin 11 of U3), would have provided quite a bit
more peuking.

A regulated power supply is used since all of
the Jigital integrated circuits are designed for a
4.75- to 5.25-volt range. The regulator shown is
ingxpensive, accurate, wnd inclides current limi-
ting, thus making the S-volt output shost-circuit
ptauf, The dual operational-amplifier vhip will
tejeet ripple on ity positive supply sufficiently well
as tn require no decoupling except on the bias
supply (C#), and thus the single S-volt regulator

/_

R TR Ml!l\:‘nl! b i A ] L

w 1L el

layout for the afsk synthesizer, component side
two thirds actual

(B)
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KEY FOR
MORSE IDENT.

COMPONENT SIDE OF P.C- BOARD

Fig. 4 — Base view of connector. All connections

external to the pc board are shown. Use mica

insulating kit when mounting the pass transistor.

41 - Elco connector QQ-6022-022:940-002 or
equiv.

J2 - Phone jack.

43 — Phono jack.

J1

L EEEEEFEEFEEEELED

+ - L L
S0mA
TTY LOQP
2NS193
R
HEP 246

PASS TRANSISTOR

and » source of unregulated de voliage is all that is
required. A voltage doubler permits the entire unit
to operate from a 6.3-volt heater bus, and requires
about 0.5 ampere,

Note that the 5-volt regulated vutput passes
through off-board jumper [7-18. This allows the
testing of the regulator and measurement of load
curtent without the danger of darnaging the rest of
the cireniiry. The $-volt load should he about 250
mA.

Construction Notes

All parts but the regulator pass transistor are
installed on a 4-1/2 X 4-1/4-inch pc board, which is
available at reasonable cost.3 Since the board
sequires fine traces, close cleavances, circuitry on
both sides, plated-through holes, and should have
gold-plated contact fingers, it is not recommended
that home fabrication be attempted. See Fig. 3 for
parts placement.

Some difficulty with parts procurement may be
expected. All are readily obtained from various
whoalesale industrial suppliers as all are in common
usage, but most retail dealers do not stock the

3 Boards can be obtained from Douglas Elec-
tronics, Imc., TIH Marina Blvd.. San Leandro,
CA 94557 ; price! $10.50,

JUMPER

=3

integrated circnits. An effort has heen made to
select parts available from more than one source,
but at the time of writing UY can be abtained only
from the one manufacturer. Table 3 gives various
part numbers for several sources. [ obtained all
parts by mail order from industrial suppliets by
paying cash in advance.

The circuit bourd should be located in a
shielded enclosure if installed inside of the exciter
to prevent the very fast rise-time pulses on the
circuit board from causing spurious signals. If
mounted inside the TU or in a separate box only
normal bypassing precautions should prove neces-
saty. An Eleo 00-6022-022940-002 connector
with integral card guides, shown in one of the
photographs, provides an easy means to mount the
pe board, Fig. 4 summarizes all extemnal connec-
tions.

The output fevel is just about right te drive the
speech amplifiers of most exciters. Because of
variations in speech amplifier roll-offs and ssh filter
responses in different exciters some experimen-
tation may be required to obtain the same rf
output level for both mark and spaee tones. The
output may be shunted by 2 capacitor or, if
necessary, the value of C9 may be vared to
compensate for these conditions. (57—

A

e Strays Y

Stolen Equipment

On February 3, a Yaesu Model FT-101 trans-
ceiver, SN 107036, equipped with cw filter, was
stolen from the automoaobile of WA2YSW while it
was parked in the driveway at his home. Please
contact Frank W, Widmann, 328 Farwood Road,
Haddonfield, MJ 08033 or Officer Latham, Police
Headguarters, Borough of Haddonfield, 242 Kings
Highway East, Haddonfield, NJ 08033, if you can
provide information {eading to the recovery of the
equipment.

Stolen from WB2LRR in Eimira, New York, a
Drake ML-2, 5N20189%. The transceiver was modi-
fied and had a 10G-hertz PL reed. Contact Che-
mung County Sheriff, Elmira, N.Y.
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Back Copies and Photographs

Back copies of Q8T referred to in QST
issues are available when in print from our
Circulation Department. Please send money
oeder or check —~ 75¢ for each copy — with
your order: we cannot bill small orders nor
can we ship c.o.d.

Full size (8 by 10) glossy prints of
equipment described in QST by staff
members {onty) can be furnished at $2.00
each. Please indicate the QST issue, page
number, and other necessary identification
when ordering, and include full remittance
with your order — we do nat bjll or ship
c.o.d,

Sorey, hut no reprints of individual QST
articles are available, nor are templates
available unless specifically mentioned in
the article.
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NEW
BOOKS

Vintage Radio, by Morgan E. McMahon. Published
by Vintage Radio, Box 2045, Palos Verdes Penin-
sufa, CA 90274, 5-1/4 x B-1/4 inches, 24 pages,
illustrated. Price: §3.95.

This pictorfal history of wiceless ynd radio
covers the perind from | B87 to 192K, After a brief
introduction covering history, inventions, and tech-
fiical progress during the period, mention is made
of some of the personalities and companies around
during those “ good cle days.” The book then goes
into photographic coverage of transmitters, rec-
eivers (crystal, trf, regenerative, and super-
heterodyne)., components (inductances, con-
densers, fransmitting and receiving vacuum tuhes,
headsets, loudspeakers, batteries, and microphones
to name 2 fewl), and even a scanning.disc TV of
the dav, Also included are reproductions of old
photographs and ads, an index of early man-
ufacturers, and a patent-numbers guide to help the
reader judge the date of manufacture ot any gear
he has in question,

If vou have an old radio piece {of commaercial
or amateur service) or component around that
vou'd like to identify, vou’ll probably find it
illustrated here. Some of the items shown even
have their original selling price listed, as well as
their date of manufacture.

This is a tascinating book for young squirt and
ofd timer to thumb through for reference or an
cvening’s entertainment, wieur

Battesies and Fnpergy Systems, by Charles L.
Mantel, published by McGraw-Hill Book Company,
size 9-1/2 2 6-1/4 inches, 221 pages including
index, cloth cover. Price: $14.00.

As Soon as amateurs started using tubes, the use
of battery power became an important considera-
tion, But scoon, the A, B, and C batteries were
replaced by ac-operated power snpplies. Untit the
advent of sofidstate QRP transmitters and hand-
hetd fm transceivers, most battery-powered ama-
teur equipment was designed only to operate from
automotive electricaf systems,

Today, 2 wide variety of battery systems are
available. Author Mantel writes about the teatures
and construction of each type, using 4 wultitnde of
drawings, graphs, and charts. The characteristics of
each battery are described in depth. Reference
standards, silver batteries, water-activated systems,
zinc-aikali-manganese batteries, lead secondary
cells, Ni-Cads, mercury batteries, and fuel cells are
covered in separate chapters. in addition, the
theory and practice of recharging batteries are
recounted.

The book is written as both a reference text
and a handbook. The characteristics of a particular
hattery can quickly be fouud in a chart, (Jr, the
veader can spend an evening digesting a complete
explanation of the design and use of a particular
type of battery. Anyone who has an interest in the
design of portable or emergency equipmeént will
find the book useful. In fact, the nnly fault of the
boaok is that it may tell you more than vou want to
know, pointing up problems and limitations of
battety-power systems that are often ignored by
equipment designers. ~ WIKLEK
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ARRL Technical Information Service

Any member of the League is welcome
to appropriaie help from the Hg. fechnical
staft in connection with equipment prob-
lems he may encounter. We ask that you
observe the following puidelines so that we
may provide the best possible service to the
greatest number.

1. Before writing for technical assis-
tance, scarch your files of ST and other
ARRL publications. The answer you need is
probably there. Consult the annual index of
articles in each December issue.

2, All inquiries must relate to umateur
radio, (We cannot respond fo questions
about CB, marine radio, bi-fi, etc., unless
they concem TVT or RFI caused by amateur
gear,) Please he reasonable in the number
and kind of yuestions you ask, Limit the
number of questions to three per letter.

1. Use a typewriter if possible; other-
wite, write or print cieagly, vn one side of
each sheei, Circuit diagrams should be on
separate sheets. Put yowr name and aldress
(including zip vode) on each sheet, not just
the call. Staple or clip the pages together.
include a self-addressed, stamped business-
size envelope. (No stamp required for for-
eign inguigies.)

4. For practical reasans there are certain
things we cannot do, Please do not ask for
vomparisons between commercial products,
or ask for advice on repairing in-warranty
commercial equipment (write the manufac-
turer for assistancel, Do not ask for advice
or information on articles published in other
magazines; write to the magazine editor or
author of that article. o noti request
vustom designs for amateur gear,

5, We may rtefer vou to a back issue of
QST If so, and if that issie is still available,
you may purchase it. If not, photocopies of
@ particular article are available at 25 vents
per page. Include payment with yous order,

6, Address all technical questions to:
Technical Information Service, American
Radio Relay Leagoe, 225 Main Street, New-
ington, CT 06111,

FEEDBACK

Builders of *““A Relay Driver for lise with
Solid-State weyers™ (Gimmicks xnd Gadgets, Q87
for October, 1971}, will obtain improved operation
if two bypass capacitors are added. lonnect a
L01-UE capacitor across the KEY LINE terminals,
and connect a .01-UF capacitor from the + KRY
LINE ferminal to the chassis. Ln addition, a silicon
diode, such us a IN4001, should be added across
the relay coil to protect the keving transistor fram
transients. The diode should he wired with its
cathode at pin 8 of the relay, - KIPLP,

QST for



o Beginner and Novice

VFO

Xtal - Control_l

BY WILLIE L.

CR[D-DIP METERS arwe not known for their
F precise frequenuy calibration or frequency
stability. Twa dip meters emphasizing stability
and calibration accuracy are described here, One
i$ a vacuum tube version, the other is solid state,
The prid-dip meter will be described first. Tt has
all of the performance characteristics of a conven-
tional grid-dip meter together with the capability
for crystal control. The gate-lip meter has the
same features a¢ the vacuum-tube version except
it is battery operated and thus is portable.

Circuit Description of the
Grid-Dip Cscillator

The circuit shown in Fig. 1 consists of a
tuned-plate grounded-grid amplifier driving a cath-
ade follower. The cutput of the cathode followes
is coupled through either C2 or a quartz crystal
{operated in series-resonant mode) fo the cathode
of the grounded-grid amplifier. This completes
the feedback loop and causes the circuit to
oscillate, producing cathode-follower grid current.
The resonant frequency of L1 and C1 determines
the frequency of oscillation when the coupling

TGRS Lynbrook Dnve, Springheid, VA
221 50.

EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE

IN MICROFARADS { uF ), UTHERS
ARE [N PICCFARADS {p¥ QR puF},
RESISTANCES ARE IR QHMS,

k =lQ00 , M=1000 000

Fig. 1 ~ Circuit diagram of the grid-dip meter. 41
accepts C2Z for variable-frequency operation, and
Y1 for crystal<ontrolied osciftation, Component
designations not listed below are for text refer-
ence,

April 1972

# FEEDTHROUGH TYPE

Gate
Grid

STEED,* K4PRL

ed Dipper

capacitor (C2) is used. When a guartz crystal is
installed in pilace of 2 and the tuned circmit
L1C1 is tuned to the series-resonant frequency of
the crystal (fundamental or overtone) the osciila-
tor will be crystal controlled.

When an external tuned circuit is brought
close to L1 and is tuned to the dipper frequency,
some of the rf power of the dipper will be
coupled to the external circuit, and the prid
current will be reduced. This dip is indicated by
the meter. The potentiometer is used to adjust
the meter reading to occnpy the upper half of
the meter scale. Tuning capacitor C1 is a single-
section, wrounded-rotor unit. The circuit operates
over the freguency range of 2.9 to 155 MHz
using the coil set described in Table I,

TABLE |

Freg Range Turns on Blank FT-243 Crystel Holder
2959 MHz 65 turns of No. 30 enameted wire,
5.2-10.8 MHz 40 turns of No. 30 enameled wire,
8.1-17 MHz 20 turns of No. 22 enameled wire,
16.5-34 Mtz 7 turns of No, 22 enameted wire,
33-71 MHz 3 turns of No, 22 enameled wire,
70-155 MHz  Hairpin loop inside crystal compartment.
WAVEMETER

470 470

S
(S )
Wi oggm

C3 — Dual 20-4F, 150-V eiectrolytic.

CR1 — 400 PRV, t A,

51 — Spst toggle,

T1 ~ 117V primary; secondary 125 volts at 20
mA; 6.3 volts at 0.6 A,
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g
oo
A 12
100
i'_ & o
: MPE-102 1
1
az 160
&/ ] ]
a1 S
/L”:“j 470

CRYSTAL 05C,
001

VARJABLE 0OSC.

EXCEPT A% INOICATED, DECIMAL VALUES OF

—t

CAPACITANCE ARE [N MICROFARADS { uF

OTHERS ARE IN PICOFARADS {p¥ COR wpk);

RESISTANCES ARE IN OHMS;
k= 1000,

Fig. 2 — Circuit diagram for the crystal-controlled
yate-dip meter. Companent designations not listed
below are for text reference,

Construction

The dipper is constructed in two units, f and
power supply. The of unit is contained in &
4 % 2-1/8 X 1-5/8-inch Minibox and the power
supply uses a 3-1/4 % 3 % 2-1/8-inch Minibox.
Layout of major components is shown in the
photographs. The coils and crystals plug into
sockets which c¢an sccommodate FT-243 crvstal
holders. A blank FT-243 crystal holder is used to
contain €2 s that it may be conveniently ex-
changed for a crystal when variable-frequency
operation is desired. Calibration of the dipper can
be accomplished by using crystals at fundamental
and overtone frequencies for reference points.

Operation

When the dipper is aperated with €2 in place,
the grid current changes very wmoothly through-
out the tuning range of each coil making a dip in

CR1 — 50 PRV, 1 A.

Q1, Q2 -~ Field-effect
MPF102).

81 - Bpst switch {mounted to the rear of R1).

transistor  (Motorola

grid current easy to discern. With C2 in place the
dipper operates like a conventional grid-dip meter
masmuch as resonance of the extetnal circuit is
indicated b¥ a dip in gid current. The dipper
also may be used as an absorption wavemeter to
indicate the frequency of rf power in an external
circuit. 51 removes plate valtage when wavemeter
operation is desired.

When crystal control of the oscillator frequen-
¢y is destred, C2 s replaced by a quartz crystal
and the appropriate coil is inserted at J3. Cl is
tuned for maximum grid current. Oscillation will
take place only when the crystal is operating in a
series-resonant mode. Since most crvstals are cal-
ibrated for parallel resonance, the frequency will
be several kilohertz lower than marked on the
holder. Coupling an external circuit to coil LI
that is resonant 2t the frequency of oscillation
will cause a dip in grid current.

Inside view of the gate-dip meter.
All  of the components are
contained  within ohe Minibox
rmaking this unit ideal for portable
use,

QST for



The power supply and meter tor the grid-dip
oscillator are mounted in a separate container. An
interconnecting cable provides power 1o the tun-
ing head,

The Gate-Dip Meter

A sofid-state version of the dipper is shown in
Fig. 2, The gate-dip meter ix coutained in a
5-1/4 x 3 x 1{8inch Minthox, A saddle-mount,
6-pin transistor sovket is wsed to accommodate
the two transistors. The socket is mounted on an

Inside view of the grid-dip meter tuning unit and
powear supply.

I bracket permitting short leads between various
components. Both Jippers use the same coil set.
When the gate-dip meter is used as an ahsorption
wavemneter, batiery power must remain on, The
solid-state  cirenit performs well ds a gate-dip
meter but is sbmewhat insensitive when operated
as un vseillating sbsorption wavemeter. EF—]

NEW
BOOKS

Designing with TTL Integrated Circuits, by the IC
Applications Staft of Texas Instruments, published
by McGraw-Hill Book Company, size
9-1/2 % 6-1/4 inches, hardbound, 318 pages plus
index, Price: §18.50.,

Transistor-transistor logic, known as FTL or
121, is by far the most widely used of the 1(’ iogic
tamilies, Ewery mujor [IC anufactyrer is teening
out TTL - in tact, vverproduction has led to
drastie prve reductions in recent months, Early
amateur digital projects which used i logic
employed the resistor-transistor type (RTL)
because it was the first low.cost family available,
Todiy however, TTL costs less than RTL. Recause
wany complex functions are available in T'1'L, and
because of the immunity to rf interference that s 2
characteristic of the family, it seems safe to assume
that the transistor-transistor logic family will be
chosen for most amatenr projects for the next vear
or two.

Texas [astruments hay produced another boak
in thetr secies on solid-state design, this ane far
TTL designers, This book has the same advantages
and dis:nlvaniages of its predecessors, Some topics
are covered in depth using an easy-to-read manney
that most technicians cun  understand, Other
sections are presented in 2 form that will only he
understood by engineers working in the logic field.
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Fhe descriptions of the TTL family groups. anud the
basic operation of each, are first rate. However, the
complex JUs and their applications are described in
such a way that one must fully understand the
circuit before anything can be gleaned from the
information given,

The ook is divided into three sections. After
the introductory chapters covering basics, a short
section 18 evoted to extended-ruvge operation of
TTL. noise considerations, and combinational fogie
design. T'he largest portion of the houk is devoted
to circuit applications. including flip-fops, de-
coders, arithmetic elergents, counters. and shift
registers, Despite some shortcomings, the TI book
s probably the best reference text now available
un the subject. and, thus, it shogld be on the boopk
shelf of anvoue seriously interested in logic desigrn.
- WIKLK

Fifty Years of ARRL

A bound 152-page reprint of the
gold-edged historical articles which appeared
in the 1964 issues of (ST is avaitehle from
the ARRL for two doilars postpaid. Titled
Hifty Years nf ARRL, the book covers the
highlights of ARRL and amateur radio
history during the fifty years from 1914 to
1964, and will make a companion piece to
the classic 20 Meters and Down, a reprint
of which is also available from the ARRL
for two dollars.
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A High-Performance Tunable

FM Receiver

Beating the High Cost of Crystals

BY DOUG DeMAW,* WICER, AND

GUS WILSON,** WINPG

I'[‘ HERE ARE MANY advantages in having a
tunable fm receiver for fixed-station use. Per-
haps the greatest benefit is the flexibility of
aperation afforded by not being restricted to a
group of crystal-controlled channels, A secondary
reward is that of not having to spend considerable
money for commercial-standard crystals.

A tunable receiver enables the operator to listen
to input frequencies of repeaters, and to scan the
band when searching for gpurious signals and
interference of various types. Most operators,
however, will find such a receiver of greatest value
for monitoring the output frequencies of area
repeaters, and for use during simplex operation.

Some Features

The project treated here is simplified through
the use of a surplus receiver strip. In this instance a
G.E, Progress Line high-band Jeck (2 meters) is
used. The funing range is continuous from 146 o
148 MHz through employment of a VFO which
operates in the 11-MHz region. Output from the
VFO is fed into the crystal socket of one channel.
and the cathode of the oscillator in that channel is
grounded so that the tube will conduct. Output
from the VFQ is taken across a 130-ohm resistor so
that the grid of the receiver oscillator it swamped
{o prevent self-oscillation. The circmit of Fig 1
provides an output of 3 volts {rms} across the
{ SU-ohm resistor.

it was suggested by WISL that an afc circuit be
added for ease of tuning and improved stability.
The afc section used in this example was botrowad
in part from an fm-tuner circuit shown in RCA's
tube manual. Modifications to that circuit were
made and performance is excellent.

The receiver strip has a sensitivity of 0.4 UV for
20 dB of quieting over a range of approximately
500 kHz. Performance deteriorated rapidly when
tuning beyond either end of that 500-kiiz segment.
A 40673 preamplifier was added, and by stagger
tuning the overall front-end section of the com-
posite package preamplifier, ¢f, mixer, and
ascillator chain circuits good sensitivity was

* Technical Editor, QST

% Lab Technician, ARRL.
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This tunabie
rack-and-panel style using both surplus and home-
made sectians. Kurz-Kasch knobs and an old HRO
receiver dial dress up the front panel.

2-meter fm receiver is assembled

obtained from 146 to 148 MHz (0.3 UV for 20 dB
of guicting).

An old HRQ receiver dial with gear train was
available for use u#x a tuning Jdial and diive. It
proved to be superb for the application because of
its resettability to 2 desired VFO freguency, and
because 1t 18 free of backlash. Other dial mechan-
isms would be satisfactory provided they tuned
smoothly, were free of backlash, and oifered at
least 2 5:1 tuning ratio. A good substitute would
be one of the vernier units from a war surplus TU-6
tuning wnit ¢part of the BC-191 or B(-375 trans-
mitters).] Another choics might be the §. W. Miller
MD-<4 or MD-5 type dials.® The chart frame used
for cantaining the valibration scale of this.receiver
was burgled from the front panel of a TU-6 tuning
unit,

A homemaide power supply is built on the same
chassis that contains the receiver and VFO. Any
supply capable of providing 200 to 225 volts de at
70 mA or greater, and 6.3 volts at 4 A will suftice.
CGperating voltape for the 40673 preamplifler is
horrowed From the cathode of the 6AQ3 af output
tube in the receiver strip. Approximately 11 volts
were available in this model, developed across the
vathode resistor.

A zero-center 25-4A meter is used to monitor
the discriminator, thus allowing the wperator to
tune the signals for a zere reading. The same meter
ix switched to permit monitoring of the first-limiter
current. The latter is useful in observing the
tofative strength of un incoming signal.

The VFO Circuit

Saotfleons 1§ certain to raise an eyebrow pver the
use of a tube-type VF( in this day of solid-state
vircuitey. 'The choice was made strictly to provide

T Available from Fair Radio Sales, 1016 East
Fureka 8t,, Lima, OH 45802 (Catalog No, 968).
Also, check suxplug ads in the vemous amateuy
puh‘hcatrons

23, W. Miller Company, 19070 Reyves Ave.,
Compton, CA 90224 (Catalog No. T2).

QST for




RE it} oW
N
4Tk
iw
VA2 s
14,465 ~11,55 MHz 12k

O pz2sy

Fig. 1 — Schematic diagram of the VFQ section of
the tunable fm receiver, Capacitors are disk cera-
mic unless otherwise noted. SM = silver mica.
Resistors are 1/2-watt composition unless other-
wise indicated,

C1 — 10-pF miniature air variable.

C2 — 10-pF air variable, main tuning ($ames Milien
Co. 19025 with one rotor and one stator plate
removed).

C3 — 7- 10 45-pF ceramic trimmer, type N5OO.

C4 — For text discussion purposes,

CR1 -~ Varactor diode, 33-pF (Motorola HEP
R2503 or equiv.).

J1 — Phono jack, single-hole mount.

compatibility with the power supply. A solid-state
circnit would have tequired that an additional
supply be built, thus inereasing the cost of the
project. However, those wishing to construct a
transistorized VFO should be able to use the
vircuit described by Zilliox (@ST, Dec., 1970, page
46). The tuning range would have to be changed to
cover 11 MHz, or one could excite the receiver
oscillator at half that Frequency and use that stage
as a doubler to 11 MHz,

The friode section of &« 6UBA serves as a
tickler-coil oscillator. The Colpitts variety of oscil-
kator wus not used because af the hum modulation
common to that cirenit when operated in the
upper part of the hf spectrum. Supply voltage to
the VFQ plate is regulated at 122 volts by means
of two Zeour diodes, VR1 and VR2 (Fig. ). Those
wishing to do so can substitute a VR-150 tube for
the diodes,

A varactor diode, CR1, is used to provide the
aufomatic frequency control (afc) mentionad ear-
liez. CR1 is connected to the high-impedance end
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EXCEPT AS INDICATED, DECIMAL
VALUES QF CAPACITANCE ARE

N MICROFARADS [ pF 1, OTHERS
ARE IN PICOFARADS {pF OR puF1;
RESISTANCES ARE IN QHMS,

k zI000, M:{ QLA 000

A
3VRAMS
TO REC.
XTAL,
SOCKET

L1 — Inductor, 0.94 4H. 10 turns No, 18 enam,.
wire, close-wound on 1/2-inch diameter [ow-
lass form. Alternatively, 12 turns No. 18 enam.
wire, close-wound on 3/8-inch diameter low-
loss form. {J. W. Miller 43A000CB! ceramic
form, with slug removed, used in this model.}

L2 — Tickler winding. 4 turns No. 22 enam, wire
close-wound over high-Z end of L1, Reverse
leads of L2 if oscillation does not occur.

R1, R2 — Labeled for text discussion,

RFC1 - 10-mH rf choke.

51 — Spst toggle,

VR1 — 22.volt, 10-watt Zener diode.

VR2 - 100-olt, 10-watt Zener diode,

of L1 through a 7-pF capacitor. Reverse hias is
applied to CR1 and is taken from resistance divider
R1-R2. When the afc is operative $1 is in the open
position, thus allowing voltage from the discrim-
inator of the G.E. teceiver strip to be routed to
CR1. As the discriminator voltage changes from
zero value (plus or minus), the discriminator-
derived bias on CR} changes and shifts the
vapacitance of the varactor diode to a value preater
ot less than the nominal vaine which exists at zero
discriminator voliage. The change in diode capaci-
tance ruises or lowers the VFO frequency to keep
the received signal in the i-f passband of the
receiver, When 51 is closed the discriminator-
derived bias is shorted to ground, thus disabling the
afc function.3

The pentode half of the 6URA scrves as a buffer
amplifier to increase the 11-MHz signal in ievel,
and to offer some isolation hetween the VEQO and

S If the afe circuif drives the VFO off frequen-

¢y rather than pulling it on frequency, reverse the

secondary leads of the discriminator transformer
(T308 of Fig. 2).
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View of the under side of the chassis, The filament
transformer seen at the right center of this view is
not shown in Fig. 3 {see text).

the reveiver. Qutput from the VEC) is taken across
a 150-ohm resistor. If greater output voltage is
needed (depending upon the brand and vircnit of
the fm reveiver strip used) the resistor value can be
increased. However, it should not be greater than
2200 ohms (approximatelv) when feeding a triods
stage which operates on the same frequency as the
VFQ, Otherwise, instability is certain to result, If
the receiver uses a pentode oscillator, the resistor
can be deleted fram the ¢ircuit,

Inductor L3, in combination with C4 and the
capacitance of the voaxial cable feeding the VFO
energy to the oscillator stage ol Hie receiver, forms
4 pi-network plate tunk for VI8, A relatively low
value of (2 18 used to provide sufficient bandwidth
across the range covered by the VFO,

The Preamplifier

The homemade preamplifier was deseribed in
an earlior issue of @ST.4 Theee is no reason why a
vommercially built preamp cannot be wsed, For-
thermore, if ane wishes o fune but 508 kHz of the
band, the preamplifier can be climinated. This part
af the cirewit, and the manner in which it is

treated,
huilder,
nueds.

should be a matter determined by the
and in dccordance with his pacticular

Receiver Strip

The choice of receiver sirips 1s a matter of
individual preference aml availability versus cost.
‘The G.E, “Prog-Lane™ (No. 4ER2581,11) assembly
shown here was obfained in 2 swap deal. However,
some of the sumplus fm dealersd self the strips
{when available} for uas fietle 3x §30 each. Pre-
Progress Line receiver strips are sometimes avail-
ahle  for ay fittle ax $10. Semilarly, Motorols

% plakeslee, “Counverting the GE MT§ Prn%r
une.

‘Gregury Klectronies Corp,, 249 Route 48,

Line Transceiver for Amateur Service,"” oS8T, Saddle Brook, NJ 07662, Also, Speetronies, [ne,,
19741, p. 23. 100D Garfield 5t., Dak Pa.rk. il, 60304,
DISCRIMINATOR
a7
. '
|5 VEORA ZGALS A58
220k
O AF GAIN
—N v QeonTrot.
CDNNECT 10
—"\/\f’v T“U
[ e
> { ADD 4—1-
tal 1 —tt TO GRID OF ¥ 410
k LA NOISE AMP,
§ @ A3k
o o ga ®
528§y g, W8 % T s0s
r"&*\ § 5 é ,Eg E (...._A.........\ 5 'V "':‘iOISC)
T
[elefefofofs]r]ola]n]n]
= 25-0-25 . Amo ¢
I"Jﬁ " /—J—y a \_.-.._Y_....;f_l_' o HAAJ“)J 302
o %t R2 o = 2 {ua 52 M.
RS Saue h S 3% - O——r1304
SAIN Bl % & M1 DIsC,
(Cl

Fig. 2 -

Diagtam of the discriminator portion of the G.E.

receiver (A). Dashed lines indicate circuit

additton. Original G.E. part numbers arg used in this drawing. At B, connections which must be made to
the G,E. recerver 11-pin chassis plug. lliustration at C shows how to cannect the metering circuit.
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Senstcon strips can be purchased at low cost, and
they are cupable of doing a good job in this
application, The main requirement is that the VFO
be tailored fo the oscillator freguency of the
receiver used. Some receivers require a fairly high
crystal frequency in the first ovscillator, e.g., 28
MUz, ln such an instance it would be wise to
operate the VFO at 1f3 or 1/4 the oscillator
frequency, then trple or guadruple in the oscil-
lator stage of the receiver. This would enhance the
stability of the system by kaving the VIO operate
at a lower frequency.

Fig. 2 shows the details for connecting the
reeeiver fo the afc cirowit. GUE. part numbers are
used to help the reader follow the Prog-Line

Close-up view of the VFQ and preampilifier boxes
with their covers removed. The VFQ {lower ieft) is
driven by a National Radio HRO gear box. The
6USA tube projects out from the left side of the
homemade VFO box., A 40673 dual-gate MOSFET
is used in the preamplifier {upper right of the
phota). Part of the G.E. receiver strip is visible at
the top of the photo,

schematic, if one is available.8 Information is given
in Fig. 2B concerning connection of voltages,
external controls, and the speaker. Fig. 2C illus-
trates the meter connections for monitoring first-
limiter current and discriminator voltage. Those
wishing to save the cost of a meter can ignore that
part of the modification. Alternatively, one of the
low-cost zero-center tuning meters sold by Lafay-
efte Radio can be substituted for M1. A surplus
25-0-25 pA meter is used in the modification
shown here. A less sensitive meter can be used. If
50, the ohmic value of R3 should be reduced
expertmentally to obtain the amount of meter
deflection desired.

Construction and Power Supply

The VFO is built in a homemade aluminum box
which measures 2-1/4 X 3-1/2 X 3 inches. An al-
uminum thickness of 1/16 inch was selected to
assute good rigidity of the box, thereby minimizing
mechanical instability, A 4-inch-square plate of
i/8-inch aluminum stock is mounted below the

68ervice manuals can be purchased from Gen-
eral Electric Co., Marketing Communications Pro-
duction, Box 4197, Lynchburg, VA 24502.

+225v

<~
e
(7]

nld

117V 4C

Fig. 3 — Diagram of a recommended power supply
for the tunable receiver. Polarized capacitors are
elactralytic,

CR1-CR4, incl. — 100-PRV, 1-Asilicon rectifier.

DS — 117V ac neon panel-lamp assembly.
1.4 - &-H 100-mA filter choke,

April 1972

S3 — Spst toggle.

T1 - Power transformer, Secondary, 520 volts ¢t
at 90 mA. Fil. winding, 6.3 V at 4 A, (Allied
Radio 6 K55V G suitable.}

VR3 ~ G. E, Thyrector No. GEGRS205P4B-4. Not
required in installations where normal line
voltage and minimum transients exist.
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YFO box {under the chassis) to stiffen that section
ot the chassis. The 6 U8 A is mounted on one of the
VFQ enclosures Lo keep heat outside the assembly.

The complete receiver iv assembled on o
12 X 17 X 3-inch aluminum chassis. An B-3/4-inch
rack panel is secured to the chassis by means of the
controls and switches, and by attachment of a set
of panel brackets. The trim strip on the ftont of
the panel is a length of red Mystic Tzpe on which
white press-on decals have been added to identify
the controls.

The preamplifier is built on a pc hoaxd, and is
housed in a 2-1/4 X 3-1/4 X 1-1/2-inch Mimbox.
Coaxial cuble is wmsed to supply input io the
preamp, and to feed its output to the phono jack
at the receiver input.

A schematic diagram of the power supply used
by the authors is shown in Fig, 3, However, the
particular transformer scrounged from our junk
box did not have ample current available in the
6 3volt winding. This caused the transformer to
run hot. For this reason a separafe d-ampere
filament transformer is used to feed the receiver
strip, while the 6,3-volt winding of T1 is used only
for the VFO filaments. The additional filament
transformer is not shown in Fig. 3. The trans-
former specified in the parts list will be adequate
for powering the entire package,

Some Closing Cominents

The writers fully expect to receive some “mash
letters™ for having used a vacuum-tube receiver in
this project. Solid-state enthusiasts may be temp-
ted to point a finger of condemnation, but before
doing so should consider the matters of cost and
availability. Ideally, the entite package should be
homemade and should employ solid-state devices
throughout. The equipment shown here cost the
writers approximately 550, Starting from scratch,
designing an original circuit, und using only transis-
tors and 1Cs would have cost af least 3150, to say
nothing of the time invalved in troubleshooting,
and perfecting such g circuit.

No longer can the home-construction buit find
the uecessary components to build a complicated
piece of amateur equipment — at least not in a
reasanable period of time. With more and more
parts houses dropping their semvices fo smali
buyers, and because outrageous minimum-order
fees are becoming commonplace, we must in some
instances adopt procedures we might otherwise
teject as being out of date. Whatever the case may
be, the receiver described here performs nicely, did
ot take long to assemble, and did not require
depletion of the well-known pin-money fund. As

they say on TV, “Try it . . . youll like it!™ E5F3

{eh

50 Years Ago }

this month
LB
April 1922

.« . The nutcome of Mr. Hoaver's Washington
Radio Conference is the most important news of
the day for amateurs and all radio users. The
Fditor details all the proposals; we find that
amateur radic has been recognized and honored.
Our President H, P. Maxim was put on the
committee of experts with such men as £ H.
Armstrong, Prof. . M, Jansky, Jr.. and Prof.
Hazeltine. AKRL presented a most forceful case
for us aimateurs. Qur spokesmen were Paul Godley,
Secretary K. B, Warner and V., P, Chas, H. Stewart.
We mumber 15,000 stations. Favorable Commission
recommendations, we expect, will move Congress
to adopt a new Radio Law to mean for us (1) an
established amateur status, and (2) stating aur
amateur bands, with allocation for 150 to 275
meters for our amateur use,

. Larry Dunpam, 3ZY, describes his loop
receiver. “Improving Antenna Efficiency™ is the
title of a thought-provoking technical paper by M.
B. West, 9DEA, famous for such articles. This issue
has the story of the big coaventions of the day.
Dep't of Commerce Chiet Radio Inspector W. D.
Terrell gave the keynote talk for the Third-Fourth
District meetings at Hotel Raleigh, Washington.
Paul Godiey, J. O. Smith, David Sarnoff, Dr. A. N.
Goldsmith and Chief inspector Batcheller attended
the Second Dstrict affair at Hotel Pennsylvania,
MYC.

. O top interest in this Q8T are 6 KALD’s work
and items on cages vs flat-tops, self-policing, and
More on the Transatlantics. “Who’s Who™ gives us
4L, “Chain Lightning™ Hill; Amateur Stations
TAL. Can, ¥BD and 1HLE.
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. Our eover shows off the Micromateh, A

“litile black box™ io read SWR and power is hers,
Mack Jones, WIPNX, and Carl Sontheimer explain
its workings in our lead article. From now on,
well-engineered ham stations will use one,
.. » K. B. Warner ¢nmments about the world
telecommunications conference to open at Atlantic
City May 15, He disavows rumors and says
satistactory (.S, proposals are in at the Berne
Bureau. Elsewhere in this issue A. L. Budlong,
W1BUD, presents Part I, "Atlantic Uity "47.%
Reviewing Washington 27, Madrid '32, and Cairo
’38, he tells how we gat our present bands.

. . A guod article is presented om “‘Gain s

Flement Spacing” by R. G. Rowe, W2FMF. Infor-
mation is set Jdown hy N. A, Atwood, W3KTR,
which makes it easier to use CRPL charts to
predict amateur band conditions, Wm. L. North,
WTBHE, has practical dope aon Modernizing the
Old Receiver. Ed. Tilton, WiHDQ, gives us A
Low Cost 2-Meter Fransmitter.” War surplus can
be used but the use of crystal conirol instead of
Hi-C" will be progress.
. . . “Operating News” has a picture of W1AWS
cugrent operating position a2nd operators. The
proper ways to use ending signals are stressed. KN
for “go abead specific stations, others keep out”is
new . . . will come into use. The 5th ARRL
Member tarty was a success, Here are scores. Lots
of advance interest is expressed in the contest for
April 4. This will be the first VE/W Contest since
193910 - WIBDI
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A Strip-Line Kilowatt Amplifier
for 432 MHz

Part I — Design Features and Construction

Hf Efficiency at Uhf, with 4CX250-Series Tubes in Parallel

BY RICHARD T. KNADLE, JR.,* K2RIW

HERE is an amplifier that will run onc kilo-
watt input conservatively af 432 MHz, with
little evidence of the many problems that have
plagued users of high power in this frequency
range previously. Readily available 4CX250-series
tubes are used in parallel in & unique stripine
arrangement which requires no neutralization or
balancing. The amplifier is complietely stable and
remarkably free of spurious outputs, and it de-
livers more watts per dollar of construction ¢ost
than push-pull amplifiers previously described. lts
performance has been verified with labor:
test equipment, and fts reliability proven
tensive on-the-air use on 432 MHz.

The strip-line resonators, flashing copy
the grid citcuit and copper-clad circuit bod
the plate circuit, are containgd in ordinary 2
imum  chassis. They args d for unusuaily.
high €2, and are vomp ed, but they can
be made w1th aols. luput and
h foading con-
hé front panel.
cmd are a ngmh-

ooling arrangement difters from
e, decreasing the blower back-
ks ....Tﬁquuement and kecping the resonant
compaonents at roowmn femperature. There scems
little doubt that heat-cycling of tuned circuits has
been responsible for at least part of the tuning
drift so often reported in uhf ampiifiers, both
cammercial and homebuilt.

The amplifier can be serviced guite readily.
Both tubes can be changed and the amplifier put

* 316 Vanderbilt Pkwy, Dix Hills, NY 11746.

G

back on the air in about two minutes. This
provides an exceilent way of testing the uhf
characteristics of used tubes of the external-anode
family. A built-in relative-power mdludtot makes
adjustment for optimum perform 2
matter,

understand the
variations usid

Ll 5(']1-6 transistor, an owrlay device hav-
ing_ HE equivalent of 408 small transistors in
T within its package. Fnginsers working in
the ™ semicanductor field some years ago discov-
tred that paralleling small devices yvielded high
power gain and cfficiency in the uhf range, and
this led me to wonder if amateur uhf tube users
could not learn from the semiconductor expetts.
This amplifier is the resuit.

The parallel arrangement requires about habf
the number of resonant-circuit compoenents need-
ed for a push-pull stage, and it does away with
the need for balancing. In this amplifier. 15
unmatched 40CX250B tubes have been tried. A
4CX250B was combined with a 4CX250R, which
has hgher capacitunce. The awmplifier has even
been operated with one tube cold. After adjust-
ment of the taning and loading controls, all
combinations uchieved nearly 70 percent effi-
cency.

Congideration of all available types of tubes
led me to believe that 4CX250Bs offer the best

1 The writer will gladly pravide a schematic
diagram of the 20-watt solid-state 2-meter exciter,
on receipt of 2 stamped self-addressed envelope.

iWe bave tended to rule out parallel opevation of transmitting tubes as impractical
above about 100 MHz or so, but K2RIW shows bere that going bigher is mainly a
mmatter of virtual elimination of lead inductence. Using stvip-tine tank civcuits of
elementary stmplicity, be bas produced what is probably the first high-efficiency
432-MHz kilowatt amplifier that is within the capabilities of the average amatenr
ubf entbusiast. Fven if you mever intend to work on ubf, don’t pass up this
exceptional article. It is loaded with intevesting ideas that arc applicable wherever
external-anode tubes are used.
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combination of gain, efficiency, and watts-per-
dollar, Various types in this fube fumily can be
used without circuit changes, and some of these
can be obtained at moderaie prices on the surplus
markef, They seem pseferable to other tubes
usable at this frequency, including any larger
single type, in both overall cost and maximum
output with 1 Kw input.

Most designers of transmitters for the higher
frequeneies have felt that pushpull was necessary,
in order to minimize the effects of tube and
vtrenit capacitance, Except where a true resanant
cavity or properly designed strip-lines are used,
this is still {me. In conventional coll-and-capacitor
vircuits especially, pash-pull has marked advan-
tages over parallel on frequencies near the maxi-
mum #t which these fechniques can be used.2
But with the stripline the inductance can be
made as low ax dJesired, simply by making the
line wider. Any number of tubes can be put in
parailel, und resonated, so loog as the intertube
resunances (push-pull modes) are controlled. With
methods described in the next section, sfmost all
cenfigurations arc controliable,’

In this amplifier the parallel grid and plate
networks force the rf voltages on the {wo fubes
to be identical. (f one fube has higher emission
than the other, it may draw slightly higher cur-
rent, but this is of little consequence hecause jt
happens to be the condition under which the
amplifier will produce the greatest output with
this pair of tubes,

Controlling Extraneous Nesonances

Instability and low efficiency in some vhi and
uhf amplificrs using tubes in parallel are believed
to have been due largely to ack of control of
push-pull resonances. A sad fact of tube design ix
that there is a certain electrical length within the
tuhe, and this becomes an appreciable portion of
the resonant circuit at frequencies aboave U0
MHz or so, Thetefore, in a parallel amplifier there
is always a push-pull-mode resonance befween the
tubes, regardless of how closely they ure mousn-
ted. In the same vein, uhf push-pull amplifiers
always have parallel resonances, which can be
quite troublesome, 3

The parallel amplifier described was checked
carefully for stray resonances, in both plate and
prid circuits. Both tune intentionally to 432, of
vourse, in the parulel mode. Fhe plate vircuit has
a push-pull resonance at 640 MUz, and the gnid
circnit one at 261) MHz. Such parasitic resonances
exist in alb amplifiers, but they are seldom recog-
mzed, and slmost never actually measured, 1§
cxtraneous resopances in the grid and plate vir-
coits ate close together in fraquency there is the
possibility of self-oscillation that cannof be neu-
tralized out by conventional methods that would
be effective at the intended operating frequency.
In this amplifier the extranecus resonances are

VHE  Manual,

2 Radio Amateur’s “Pawer
Amplifiers — Single-Fnded, Parallel or Pushpull?”
All Editions, Chapter b.

4 Tilton, “Some Hints on Pushpull 432-MHz
Power Amplifiers,”’ 8T, February, 1970, p. 44.

S0

unrelated harmonicaily und unrelated
MHz.

A special versatility of strip-line construction
lies in the fact that a push-pull resonance van be
shifted in frequency without affecting the para-
llel-mode operation. A <ot could be cut along the
centerline of the plate mductar, 1.1, shifting the
push-pull resonance fower in frequency, Strip-line
advocates call this “mode killing.” inless the
mnlder is prepared to o this kind of work,
adberence to the dimensions given for the induc-
tors and their shiclding vompartments is recom-
mended.

to 432

Tuning and Loading Methods

To those conditioned to the cooventional
432-MHz roaxial tank circwit, the strip-line plate
circuit and tuning method may seem strange. The
coaxial plate owcuit commonly used with single-
ended 432-MHz amplifiers works well for up to
SO0 watts inpat, bat it is vather dditTienlt to
make, amd it is not adapiable to use of more than
one tube. [t cannot he aver-emphasized that there
is nothing sacred about its classical round shape,
even though the tube unode itself is round. o
fact, there is a vonsiderable advantage in a wide,
flat shape, which has very low vcurrent density,
and henee low losses. Mounting the tubes vertical
and the resonator horizoatal is abo of ma con-
sequence. The anode is an equipotential surface;
all of i1 woiks equally.

(Photograph 1)

The K2RIW 432-MHz kilopwait amplifier is built
in two standard chassis, making a package oniy
& X 8 X 12 inches overall.

{2}
Strip-line resonator, with tubes and Mylar chim-
nevs in place. Flapper-type tuning and loading
capacitors, B, right, and G4, above use the
stripdine as their fixed plate, Chimneys fit into
3/B-inch brass ¢ollars attached to the underside of
the cover plate,

(R)]
Here the plate line, L1, 15 removed, to show the
tuning and output-coupling capacttors. Both are
controlled by fishlinas, running through the chas-
sis to Bakehte shafts in the lower cumpartment.

{4)
The half-wave grid line, L2, upper right, is made
of flashing copper. The grid compartment, upper
tett, 15 a modified aluminum chassis. The plate
ling, L1, lower right, is tweo-sided circuit board.
The ACX2B0B tubes and their sheet Mylar chim-
neys are at the |eft,

5)
Bottom of the ampiifier, with the grid compart-
ment and resanator, LY, in place. The two dark
shafts at the right control the piate tuning {(far
right} and loading {longest shatt}.

(6)
Grid corpartment and resgnator removed, to
show inputloading capacitors, C3 [at 45-dagree
angle) and €2, Capacitor on short shaft is C1, All
three have rotors ungrounded. Note slight inten-
fional rnisalignrment of the mounting plates for
shaft bushings, to put some tension on the shafts
that contral C4 and C5, right,
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Fig. 1 - Schematic diagram and parts infor-
mation for the 432-MHz kilowatt ampiifier. In
the interest of conveying mechanicat information,
some parts are not shown in conventional schem-

atic form.

Ct - G.pF per section butterily {Johnson
160-206),

C2 ~ 3-pF .per section butterfly {Johnsan
160-203).

C3 — 4.5-pF per section printed-circuit butterfly
{Johnson 189-251-5).
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TUNING s e e
PN J2,64,C5 MOUNT

2° BELOW TOP OF CHASSIS

C4 - Srring-driven loading capacitor. See text
and Fig. 2.

€5 — String-driven tuning capacitor. See text and
Fig. 2.

C68 — Copper disk, i/4-inch dia, 3/16 inch below
J2 center conductor,

cr - " 2500-voit
CSK-711)h

€8 — .001-UF 3000-volt disk ceramic.

CR1 — Hewlett-Packard HP-2301 diode.

J1,J2 — N-type coaxijal fitting,

J3 = 4-pin maie power connector,

J4 — High-veltage connector (MHV type).

L1 ~ 5 X Yinch tloublesided glass-epoxy oircuit
board. Round corners 5/16-inch radius. (Half-
wave strip£ine.)

L2 - Halt-wave grid circuit, flashing copper. See
Fig. 6.

RFCT ~ 5 turns No. 18, 1/4-inch dia, 1 inch
long, axis vertical,

RFC2 - Like RFC1, but 1/2 inch long.

RFCE — 0.2-uH «f choka (Ohmite Z-480).

Meter tunctions: Position A-8 - grid current, 100
mA; C-E - screen current, V1, 50 mA; D-E —~

feadthrough  (Erfe

screen  current, ¥2; F-H — reiative power
ouput.
Fig. 2 - Details of the piate compartment,

shawing placement and dimensions of all major
components,
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Fg. 3 Comparison of capacitive-prabe and
link-coupled loading methods. The latter may give
a false indication of maximum output, at lower
levels than might be obtainable with the capaci-
tive method.

The plate vircuit is tuned by C35, une plate of
which is the strip-line itself. See Figs. 1 and 2,
and photos 2 and 3. The movable element is a
springy beryllium-copper flapper, whose position
with respect to L1 is controlled by means of
fishing string wrapped around a Bakelite rod
which exiends out to the front panel. This toning
method achieves very low loss, and eliminates
problems resulting from the moving-contact sur-
faces and multiple pround paths inherent in most
capacitars with rotating plates.

The ountput coupling capacitor, ’4, is also a
spring-type copper tab, controfled from the front
parel in 2 similar manner. Majogs advantages of
the capacitive-probe coupling are loading linearity
and elimination of movingwontact surfaces. A
pussible pitfall with imductive coupling is illus-
trated in Fig. 3. A peak may occur in the middle
of the tuning range of the link series capacitor,
and the position of the link with respect to the
plate inductor may appear to be sef for optimum
output, in that output decreases when it is moved
closer. This can easily foal the operator info
thinking that the maximum possible output has
been obtained, especially at frequencies where
accurate measurement of power fevels it not
possible with equipment avazilabie to the average
amateur,

By contrasi, with the capacitive-prabe method
the loading always increases as the capacitance
between the probe and the line i increased. The
range of loading is quite farge, permitting match-
ing to loads of from 20 to 200 ohms. Advocates
of link coupling ¢laim that it has the advantage
of harmoniv rejection, but typical link-coupling
networks operate with a foaded ¢ close to anity,
s0 there cannot be much difference.

There is a unique optimum plate loading for
cach drive level, if output efficiency is to be
maximized. Louding must be readjusted carefully
for any operating-condition change (plate voltage,
screen voltage, bias) as well as drive level. Some
amplifiers have inaccessible loading controly, mak-
ing it hard to maintain maximum efficiency. The
front-panel control for 4 is very helpiul in this.
Maximum efficiency occurs at the same settings
as maximum output, if bias and plate voltage are
held constant. The built-in relative-power meter-
ing makes the maximizing the output quite von-
venient.

Fig. 4 — Qutput and plate efficiency of the
A432-MHz amplifier when operated Class C, with
bias, screen voltage, and plate wvoltage fixed at
=80, +300, and +2000 valts, respectively, varying
the drive level from 8 to 30 watts. Input drops
with decreasing drive, so operation is always at
safe levels of plate dissipation.
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When using the plate joading control it will be
seen that there is some interaction with the plate
tuning. This is 2 normal condition that exists to a
degree with link coupling, as well. It may not be
noticed in some link-coupled systems thut ate not
working as weli as they might, especially since
link-coupled networks have a much smaller load-
ing Tange.

The parallel amplifier, like ali other 432-MHz
arnplifiers ohserved, does display o slight drift in
plate<circuit tesonance during long transmissions.
After extensive testing I am convineed that the
plate capacitance of the tubes incrsases slightly as
the anode heats up. The effect decreases if the uir
flow is increased, or if the plate <lissipation is
decreased. Examination of c¢ircuit compaonents as
quickly as possihie after a 15-minute key-down
period shows perceptible temperature ingrease
anly in the tube anodes themselves, so it is
apparent that circuit component heating is not
responsible for any drift observed.*

Some  huilders of this amplitier have been
mystitied by the plate current rising more rapidly
as €5 is moved in the high-capacitance direction
than in the low. This is normal; as (5 moves
closer to LI the capacitance increases more rapid-
iy than it decreases with similar movement in the

FLEDITOR’S NOTE: Severs detuning in some
amplifiers, to the extent of a B0-percent change in
output duxing each transinission, demonstrates that
commponent ¢ooling J§ important. It may well be
that the unique cooling-air flow illustrated in Fig. &
could be used to advaniage in other amplifiexs
using external-anode tubes.
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opposite direction. Detuning slightly on the low-
capacitance side of revopance is recommended.
The light increase in tube capacitance with heat-
ing will then bring the circuit inta resonance,
reducing the effective change in vperating con-
ditians with repeated warming and cooling,

Construction

The wnplifier was built in two Premice
8 X 12 X 3-inch chassis. screwed together top to
bottom, as seen in Photo 1. The top susface of
the upper chassis was cut away, leaving a 3/4-inch
mounting surface around the edges for the cover
plate. | made the cover of .091-inch aluminum,
to insure mechanical stability in the plate circuit,
but .06l-inch would probably have hesn more
than sufficient. The two 1-5/8-inch air exhaust
holes placed directly above the tube anodes have
copper screening soldered across them, on the
inside, for ¥f shielding.

The screening was soldered by first tinning the
inside of the box around the holes with Kester
aluminum splder, using # soldering iron tip on a
butane torch. The screening was then tacked in
place. Collars made of 3/%-inch lengths of 1-5/8-
inch L) brass tubing were then soldered to the
screening, aligned with the exbaust holes. The
collars hald the Mylar chimneys in place and
create repsonzbly air-tight {it. The four butt-joint
carners of the upper chassis were spotsaldered in
the cenders of the cracks on the inside, to insure
gooul 1f shielding,

[ recommend using Pem-nuts, Rivnuts. or
seme other brand of blind fasteners for the cover
plates. ¥ou will be removing the covers often., if
for no other reason than to show the innards to
fellow amateurs, and holes for shect-metal serews
will not survive this kind of use without strip-
ping.

Placement of the tube sockets on the chassis
and the holes in L1 should be done carefully.

Fig. 5 — Cut-away end view of the amplifier,
showing the air-flow division.,

Misalipnment will cause the tubes to skew in theiy
sockets, which could result in puor contact to
some of the sereen-bypass fingers #nd aiso make
proper tube msertion difTienlt.

The plate tesonator is a 5 ¥ O«inch pieve of
1/i6-inch double-sided fiber plass circuit board.
The conductor thickness is more than adequate,
since the of cugrent skin depth in copper is 0.125
wil at 432 MHz, Almost any good conductor that
is rigid and more than 1 mil thick will work weil.

The finger stock avound the anode boles is
soldered to both sides of the copper-clad hoard,
The intrinsic cupacitance between the hourd sides
eltminates the need for other councctions. | like
the soft folded-over silver-plated finger stock, for
ease of tube removal, but stiffer hrass or other
materials should also do. Some builders of the
amnplifier have 1nade anode connections with
flashing copper and hose clamps, eliminating the
finger stock, bui this hampers tube replacement.

Two single=sided boards could be used if they
are held together back-to-hack with screws, or
soldered together around the perimeter with cop-
per or brass shim material. Sume variation in
hoard thickness makes little difference. Solid
materials coeld be used, but cufting and soldering
will be more difficult. The strip-line is supported
above the ground plane on two [-1/2-inch por-
<elain insulators. The ff choke is connected to
the upper side only, for convenience,

Ceoling uir, brought into the upper chassis
fhrough a 1-[/2-inch screened hole, divides into
iwo paths, av seen in Fig. 5. I'hree-fourths of the
dir poes through the tube anodes, the 1-5/8-inch
Mylar chimneys, and out thiough the vover plate.
The other fourth goes down through the tube
sockets and out through the 3/d-inch sereencd
hole 0 the side of the lower chassis. The ool air
fisst runs past the plate vircint companents, and
the #ull utr pressure iy availuble at the tube
anodes. The air buck pressure is quartered, be-
cause oormally the tube sockets cecate greater
back pressure than the anodes, which need the
inost coolipg.

The 6-inch diameter squirreleage hlower is
sound-proofed by mounting in 4 cardboard box,
the air inlet side of the box being covered by a
houscheld air filter, The 2-inch car heater hose
which is used as an air outlet is terminated in a
tubular “¥.” From thete, twoe [-1/2-inch hoses
run to the Kilowatt amplificr and the amplifier-
tripler.4

+ Knadle, “Dual Band Stripline Amplifier/
Tripler for 144 and 432 MUz, Ham Radio, Feb-
viary, 1970, p. 6.

Fig. 6 - Details of the halt-wave grid line, L2,
Material is flashing copper or sheet brass. The
principal surface is 7/8 inch above the chassis,
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The 10-mil Mylar chimnevs are shaped by
using the two 4CX250B tubes es a form. &
1-5/16-inch Mylar strip is overlapped a guarter
turn, plued with silicone rubber adhesive, and
held until dry with rubber bands. The finished
chimneys are seen in Photos 2 and 4. Be sure
that they are not so long as to separate the finger
stack from the tube anodes when the cover is
tightened down. Sheets of 10-mi! Mylar are often
used by draftsmen, which should make it easy to
obtain. If the air flow is insefficient, melting of
the Mylar could be experienced. In this case a
larger blower, or chimneys made of Teflon,
should be used.

The tuning and loading flapper capacitors, C5
and €4 respectively, are made from .008-inch
beryllinm copper, but other springy conductive
materials are usable, since the current density
through these companents is not extremely high.

Fishing string is fastened to the free end of
each flapper, using 2 small wire loop., metal
spacer, or short piece of 1/8-inch tubing soldered
to the underside. The strings go through chassis
holes and wrap around Bakelite rods in the lower
chassis. The rods extend out through the front
panel, Prill each rod and tie the string throngh it,
to avoid slippage. Skight misalignment of the
mounting brackets for the shaft bushings can be
made to cause friction enough so that the capac-
tars will hold their settings.

The natural rest position of the flappers is
slightly below L1, so that they do not make
contact with it, regardless of knob settings. Orig-
inally a piece of Mylar was cemented to each
plate, for short-circuit protection. but dielectric
heating in this area caused some foss in etfi-
ciency. The choke, RFC2, is a protective meas-
ure, in case C4 shoutd accidentally contact L.1.

The powersampling capacitor plate, C6, is
suspended 3/16 inch below the center conductor
of 12, 1t is soldered to the inner conductor of
1/8-inch semirigid coax, which carries the sam-
pled power to the lower chassis, where it is
rectified by CRI, to give a reading on the meter.
The semirigid coax is placed as near the rear wall
of the chassis as possible, and its onter conductor
is soldered to the chassis at the point where it
passes through., The chassis was first tinned with

aluminum solder. The end of the ounter conductor
is also soldered ta a ground lug. under one of the
mounting screws for the UG-58/U connector, J2.
The position or size of U6 shauld be adjusted to
give approximately 3/4-scale Jdeflection on the
meter, when full power output is being devel-
aped. Suitable coax van be made by running
insulated wire inside small copper tubing. if semi-
Hgid coax is not available. KG-58/1) coax is also
usable, if it is grounded to the chassis thoroughly,

The grid circuit (Fig. 6 and Photos 4 and 5V is
tuned and loaded hy C1 and €2, These ume
butterfly capacitors with ungrounded tofors, so
no ff current must flow through o sliding contact,
One stator of C1 is solderad to a ground lug on
the chassis floor, and the othes 15 soldered to a
Iug on the lower side of L2. Qne stator of U2 i
soldered to a ftug on the lower side of L2, The
other stator of 2 and one stator of C3 amwe
soldered to a lug bolted to the top of a 3/8inch
threaded porcetain insulator, fustened to the chas-
sis. The shield of the RG-38/U input cable is
soldered to a ground lug under the insulator, C1
and €2 are tuned with Bakelite rods extending
out through the front panel. Their proper adjusi-
ment will make the amplifier look like ¢ 50-chm
load, over all reasonable drive levels, (3 is used
to set the range of (72,

Very wcareful shielding and bypassing of all
leads entering the grid compartment is vequired,
if the drive requirement is to be kept low. There
is u strong rf field in the vicinity of the grid
connections, and it can couple sume of the
valuable driving power intg the circuit wiring very
readilv, Note that no wiring is run clnse fo the
grid line at any puint, as seen in Photo 6.

The grid shield is a modified sfandard
5 X 7 X 3-inch aluminum box, held in place with
sheet-metal serews, The top of the hox s cut
away, leaving a 1/2-inch mownting flange, Slots
are cut in the side of the box in the area of the
shafts for "1 and C2, and oround the input rf
cable, for esse of hox removal. Five [/2-inch
holes are drilled n the end dlosest to (1, fur easy
air flow,

Part 11, detaiiing power supplies, performance,
and impartant ubf safety measures, will appear in
an e¢arly issue. [FEF—]
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From the Museum of

Amateur Radio

Thus single slide tuner, built by Hunt and
McCree, was the very first piece of wireless
gear used by Hiram Percy Maxim and his
son Hamifton, The latter, during a recent
visit to the Museum, spotted this tuner and
told us a little about it, The coil has been
rewound at some time due to shrinkage of
the cardboard tube, We believe it was in use
as early as 1910, — WIANA
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One of the newest communications
techuiques makes use of the principles
embodied by the RASER {Radio
Amiplification by Stimulated Emission
of Radiation). This device exhibits
characteristics similar to that of a
LASER, but the encrgy radiated lies
within the vhf spectrum rather than
the light spectrum. Amateur radio can
both benefit from and advance the
techrology associated with the Raser.
This article is intended to acquaint the
reader with the physical principles,
and present o mcthod of Raser con-
struction with the results of a test.

Bynthetic ruby-growing apparatus built by
the author. The retractor has been removed
in order to show internal detail (see footnote
2 tor additional information).

Fundamental Raser Principles

An Introduction to Laser Technology as Applied to Amateur Antennas

BY W. R. LAMBOLEY, W8FMG

FTIHE RASER is a means by which rt energy is

vadiated; its physical makeup in this case
incfudes a Yagi antenna. The Raser constructed by
the autbar used standard Yagi dimensions at 432
MHz, Two wodifications were made to the basic
Yagi: a synthetic ruby rod of proper length (0.470
was “grown” and fitted inside the driven clement,
and 1 750-0hm balanced feed was used instead of
the usnal SU-0hm gamma match.

How [t Works

A digmal is applicd to the driven element
through the 750-ohm halanced feed system. Ap-
proximately 20 percent of the signal is radiated
normally; the remaining 80 percent is absorbed by
the ruby rod. The signal absorbed by the rod is
hounced from end to end until the hyper-escited
dtomic structure of the tubyv can absorb no more

* 1841 Riverdale Road, Columbus, Ol 43227,

Twao rods yrown by the author. The rod on the lett
is ruby {TCN=28): the rod an the right is sflicon
{TCN=121.
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power. At this time the ruby rod, functioning
soomething like the laser, radiates ull its stored
clergy in one coherent burst (see Uctober 1971
Journal of Transcendental Physics for 2 moere
rigorous treatment of the principle). The peak
power radiated during the “burst” is about I8
times that ot the average power input to the driven

clement. The number 28 is called the “Time-
e .
O;l,-._)‘g,—
PHE fedr sgriend Bet BT Rir e e aFalb AN
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Details of the driven element. The ruby rod has
heen extended from one end to show detail. The
aluminum tubing is a low-vibration type from
Canada.

Continvam  Number” (TCN) for by, Other
materials exhibiting behavior similar to ruby and
TCNs have heen observed from 12 for silicon to
over 100 for gallium arsenide. 1

Before going further it must be stressed that the
Raser does not give you something for nothing. In
fact, its total efficiency is abonut ]3 percent lowser
than that of u regular Yagi. What the Raser will do
is redidtribute the power fed to it with respect to
time. The resulting power radiated from the Raser
is similar to a palse radar system in which average
power may be of the order of 50 watts and peak
pawer of the arder of 30 kilowatts, However, there
are marked differences between the Raser z2nd a
pulsed radar system, They are (1) energy radiated
from the Raser is coherent and requires no more
band width than the ordinary signal, while pulsed
radars are extremely broadband; and (2) the Raser
will aceept regular hawn transmitter ovtputs, while
a pulsed radar requircs very high voltage and
current (25,000 volts at 2 amps.) during the
pulsing interval.

Why Ruby?

Synthetic ruby was selected as the matesial
used in this Raser due to its relative ease of growth.
Growth of synthetic ruby has become a common
high school seience project in recent vears.2.3 The
sgurce books quoted are both geared toward using

1 Reinhart, Allen, “RASERS,” Journal of
Transcendental Physics, Octaber, 1971

Rapp, Larsen K., I1-Advised Seience Projects
For the Laymarn, Double-Cross, 1971,

3 Ten, Wun Tu, Build Your Own Laser for Fun

and Profit, Peking Publishing, 1971,

the rubyv rods in laser application. However, since
the wave lengths we use are much longer, silvering
of the rod ends is not as critical and simply
painting the ends of the rod with silver paint has
proven adequate. 1n addition. the ruby nced not he
grown in a vacuums, as much higher impurity levels
can be tolcrated.

Theoretically, the ctfective power gain achiev-
able using a ruby Raser {s approximately [3 dB.
However, higher gains have appeared in practice. A
serfes of tests were conducted and a disinterested
third party was asked to evaluate the increase in
power. Results showed 2 guin of nominally 17 dB,
No explanation has yet been offered which ue-
vounts for the additional 3 dB.

[t is uxpected that the Raser art will advance
rapidly in the next few vears. Practical problems
invalved with long rod growth and maintaining a
vibration-frec environment inside the driven ele-
ment are expected to be overcome. The theoreticul
lower iimit of Rasing is about 1O Mz and the
author predicts the hf hands will see some Raser
detivity within the next few years. It is expected
that hams, in the best tradition of their service, will
be in the forefront in pushing the Raser art ahead.

e Strays §s.

If you think this Stray is here because this is the
April issue, you're right! We couldn't resist show-
ing a new praoduct press release that was received
here recently, The device is called 'The Mind
Machine” and it consists of a vertical pointed axis
mounted in a block of hard wood and three
colorful spinners, The object is to balance a spinner
on the point of the axis in a draft-free area, then
through sheer mental power make the spinner
rotate in first one direction, then the other .

. or stop it at will. Well now, this gadget has
several ham applications: wireless antenna rotator,
automatic receiver tuner, ete. f you really want
ong, write Early Mail Order Sales, 224 Lee St.,
Blakely, GA 31723 for information.
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For the Experimente

REDUCING OSCILLATOR DRIFT
IN A 432-MHz TRANSMITTER

[ was having Jdritt problems with my 432-MHz
fransmitter as a result of the crystal oscillator
being mounted on the transmitter main chassis.
The drift would amount to ) Hz or mote
during a half-hour schedule, | decided to rebuild
and thermally isolate the crystal oscillator and
first muitiplier,

The ecircuit as shown in Fig. [ consists of a
TFET crystal oscillator and a bipolar transistor
doubler. In order to wdjust the crystal oscillator
to the desired frequency and eliminate a capaci-
tor shait from coming out of the osvillator
compartment, which would upset the thermal
isolation, a varactor tuning diode was installed. A
voltage divider using a fixed resistor, RI, and a
ten-turn pot, R2. from u 9-volt regulated supply,
was used to back-bias the varactor diode. CRI,
und tune the crystal frequency.

With the values shown in Fig. 1, | was abie to
get about 40-kHz change in frequency at 432
MHz. If fm ur frequency-shift keying is desired,
the addition of an audio fransformer, a three
position switch, & pot and a key jack would be
ULEssAry,

To tune the oscillator initially, place the
thrce-position switch, 81, in the cw position, the
frequency wvontrol, ®2, so that the arm % at

————

ground, and the variable capacitor, 1, at mid-
range. Connect the oscillator output to the trans-
mitter, apply power and adjust L1 for maximum
output power while observing the drive fo some
succeeding stage in the transmitter. Monitor the
final transmitter frequency with a frequency
meter or a calibrated receiver and adjust C'1 for
the desired frequency. This frequency will depend
upon the values of C1 and CR1 and the charac-
teristics of the particular crystal. Now set the
frequency control, R2, to the opposite end of its
travel (maximum voltage); the output frequency
will now have increased. The value of R1 may be
¢hanged to obtain the dJesired upper frequency
Timif.

A 9Yvolt regulated power supply was used to
opetate this oscillator/multiplier and the output
power was measured at 100 mW across 2 50-ohm
load, ‘This was ample power for my transmitter.

A graph of bias voltage vs. frequency (F, =
432 MHz) is shown in Fig. 2. The slope of the
graph varies from approximately .08 volt/kHz at
the lower end to (.19 volt/kHz =t the upper end
of the curve. When using this circuitry for fm,
the deviation will vary when changing the center
frequency. There are various ways to circumvent
this problem. However, I operate primarily on
one frequency and therefore did noi add the
extra circuitry. 1f wide-band fm is used there will
be some distortion because of the changing slope.

[ m e m e
1
i TS 3a
I ot
" b
' wh, af o
i l 1,] J' é _]. E.m ]
h a-n‘\
v 1™ 5 sm£ -l-- a0l
1 Q.50 . 2 T~ E 5 Y
h nrcf N r;_“‘_‘]ﬂ T
i (:L“r MHz
1 T- [#:3] -
| " b 74
I 337 RPC
| [
LIL
401 &1 A
3] e AN
' 5000{ 5000
b2 FREQUENCY
CENTROL
ul +9 VOLTS
o i i REGULATED
: . Fin
Rl SEL < FTeFEEDVHROUGH
- hilils] EXCERPT AS INDICATED DECIMAL VALLES QF
CArFACIEANGE AKE IN MICHUFAKARS | pF 3
230 FSK GTHERS ARE IN PICGFARADS | pF GH wpF ),
o [ LEVEL ADJ HESISTANCES 4RE IN TIHMS
” VE'O_ m—b s T K i0e,

Fig. 1 - The schematic of the Varicapcontrofled crystal oscillator used in a 432-MHz transmitter, C2 is
selected to produce 20- to 25-mA collector current through Q2. CR1 is a 33-pF varactor diode {1N5146
or equiv.). [T primary is wound with 20 turns of No. 27 enameied wire tapped at 9 turns from cold end
on a 5/16-inch-diameter ceramic form, Secondary is 3 turns of No, 24 insulated wire placed over the cold

end of 1.1, T1 is 4 line-to-line transformer.
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Fig. 2 — A graph of the bias voltage vs. frequen-
cy for the oscillator in the 432-MHz transmitter.
C1 has been adjusted for about midrange of the
tuning fimits.

The slope changes less toward the low end, so it
would be best to set up the uscillator so that the
desired frequency falls near the lower end. If the
deviation is 10 kHz the frequency distortion will
be near 7ero at the low end, increasing to 4
petcent at the high end.

When using fm the peak af voltage should
never be high enough to cause the varactor diode
to conduct. When this happens severe distortion
results. The wvaractor diode vonducts when the
peak af voltage plus the bias voltage equals -0,7
volt. To be safe, never let the peak af voltage
exceed the bias voltage.

In the fsk mode I was able to obiain up to
d4kHz shift at the low end of the curve and
800-Hz shift near the upper end of the curve.

The circuit way built on a piece of single-sided
vopperclad epoxy board and mounted i a
2 X 3 X 1{24nch box. A second box with dimen-
sions one inch larger than the oscillator/multiplier
box was used as a thermal insulation holder. A
block of e¢xpanded polysiyrene was cut to fit
inside of this box, The polystyrene block was cut
in half and formed to fit wound the vscillator/
multiplier box. With the oscillator/multiplier box
fitted in the polystyrene and clearance holes cut
for the wires, the two polystyrene sections were
glued together and placed in the larger box. Next,
they were mounted on a rack panel sfong with
the control pots, modue switch, af transformer and
key jack. The completed unit was placed in a
section of the rack where a minimum of heat and
air movement existed.

This medification has greatly reduced the drift
problem of my transmitter, and has made it
much easier to get on frequency and stay there.
- (. E. Swedblom, WASEX V.

STAMESE-TWIN POWER SUPPLY

A power supply for a high-power linear ampli-
fier can contain a lot of metal and grow into a
heavy, unwieldly monster. This became evident
after a study of “Use Surplus und Save,” October
1967 QS8T, in which W1ICP described a supply
using two power transformers to obtain the de-
sired voltages and current. A string of wix high-
capacitance electrolvtic capacitors and associated
items add to this bulk and weight.

An answer to problems of this nature is to
build the equipment on two chassis, either of
which is easier to move around. The transformers,
switching system, and protective devices would go
on one chassis; the rectifiers and ftilters on an-
other. Interconnections should he made with
high-voltage cabling und barrer strips. Quick-
disconnect plugs might not be safe to use at these
peints, For flexibility, both. chassis should be the
same size. and if vertical stacking is more prac-
tical, heavy aluminum angle stock could be used
an the corners. - Julfen N, Jablin, WOrWl.
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POOR SHIELDING IN AUDIO CABLE

I found that the wrap-avound type of shield
used on audio cable, though easy to work with, is
a poor choice if used in the presence of ff fields,
sich as exist in un amateur station, I encountered
the problem of rf feedback in my shack while
using this cable and no amount of filtering of the
transmitter would cure it. When the microphone
cable was replaced with the standard woven-type
of shiclded cable the problem disappeared. This
suggests that this wrap-around tvpe audio cahle
would be ne good for carrying rf, ~ John Bipes,
KQYOX.

CALLSIGN TIE CLIP

A few weeks apo | ways searching for a tie clip
as 1 dressed to attend an amateur radio meeting,
and discovered that [ had many tie clips with the
stones or emblems missing, 1T cut a small rectangle
of white paper to fit the area vacated by one of
the emblems and lettered in, in distinctive fash-
ion, my call sign. At the amateur meeting that
evening T received a number of compliments on
my ham tie clip. Some of the small dry transfers
used for pancl labeling will work just as welt if

they fit your farmat. — Michael P, (3(irady,
K9YFA,
ENGRAVER’S PUTTY SUBSTITUTE

FOR PANELS

[ have heard the suggestion that a like-new
appearance <an be restored to worn panels by the
wse of engraver™ putty, a white substance that
can be pressed in the depressions left by the
engraving, After many attempts were made to
obtain such material (without success) a number
of mare common materials were tricd, The most
useful was ordinary white thread-seal compound
sofd in hardware stores primarily for use with
plastic pipe. Tt is used in the way previously
suggested for the engraver’s putty, forcing a small
amount into the grooves with the finger tips.
Clean-up ¢an be done with rubbing aleohol. For
mail order purposes, Sears and Roebuck 422284
is suitable. — CHff Buttschardl, W6{DO.,

[EDITOR’S NOTE: White grease pencil works
nicely for filing engraved labels, foo. Alter appli-
cation, simply rub the ¢xcess material away with
a cloth or paper towel.|
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To a.cqua.mt you with the technical features of current amateur gecz‘f

HUA Electronics Frequency Counter Model 1BC-la

FP'HE HUA 1BC-12 frequency counter, using the

very latest in integrated circuit devices, packs
about us nuch counter as is possible into a
S X 3-1/2 X 7-inch space, And this counter, m
addition to its small, handy size, offers many other
features which will appeal to the radio amateur,

Eighteen integrated circuits and four transis-
tors, plus a few resistors, capacitors, and diodes,
provide frequency-counting capability from 20 Hz
to 30 MHz, The display section utilizes five RCA
DR2110 Numitron readout tubes. These are mini-
ature indicator devices which stand only 1-1/2
inches high overall, containing seven-segment fila-
ments that operate from low voltage. Numeral
height is 1/2 inch. A two-position switch at the
front panel selects the counting interval for (is-
playing either kilohertz or megabertz. In the Mz
position for the switch, t‘requencv is indicated to
the nearest kilohertz. and in the KHz position
frequency may be read fo the neaest heriz, The
time-base section of the counter uses a 10-MHz
erystal-controlled oscillator for its frequency refer-
ence.

As may be seen from the photograph showing

the inside of the counter, upproximately half of

the xpace w5 taken up by the husky power
transformer and the filter capacitor. A type 1723
IC voltage regmlator and an MIE3055 pass fran-
sisfor provide the repulated § volts to power the
citcuits, Use of this regulating setup over discrote
components provtdca a large saving in space, but
reql economizing in circuit-board area is obtained
through the use of Motorola type MC40SOP
integrated vircuits in the counting and dsplay
section. This oune fype of IC performs functions
which, un#il quite recently, would have tequired
three or four separate ICs — a decade counter, a
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latch gate to store the counted information for
display while the counter recycles through another
count interval, a decoder to convert binary count
information into Y-segment logic, and a drver for
lleminating the readout indication. With these ICs
In use, the complete circuit board, including the
area for the socket-mounted readout tubes, is
scarcely larger than a 3 X 5-inch filing card.

Uses in the Ham Shack

The preceding paragraphs give a bricf summary
of the physical appearances and the specifications
of the IBC-1a counter. There are several “‘neat”
features in this little coutiter, however, which do
uot becowe evident in u casual reading of the
specifications.

With the combination of the K¥z-MHz switch
and the five display indicators, frequencies
throughout the spectrum of counter coverage may
be read to the nearcst hertz, Assume, for example,
that one wants to measure his transmitter frequen-
ey, which well say is 14,267,153 %Hz. First, the
selector switch is placed in the MH=z positton, and
the indicated frequency will be 14,267 MHz, the
frequency being shown to the nearest kilohertz,
Then the operator places the selector switch in the
KHz position. and the indication will change ta
©7.153 kHz., The fixst three digits of the complete
8-digit number, 142, are still being counted; they
simply do not register on the display. From the
two readings, the exact frequency of 14.267.153

internal view of the HUA 1BC-Ta frequency
counter. The power transformer and filter capaci-
tor occupy the rear half of the chassis. The cirourt
hoard conzains all other components except the
front-panel switches and input jack, The time-base
oscillator and dividers are visible on the left quarter
of the circuit board, and the counter/latch/driver
1Cs just behind the five display tubes. The hoard-
mounted regulator pass transistor of the power
supply is fitted with a heat sink made trom angle
aluminum,
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Fig. 1 — Input conditioning cireuit of the 1BC-1a
15K frequency counter, Component numbers are those
A" of the manufacturer, Resistances are in ohms: k =

kHz is known. The counter displays a fixed-
position décimal point, located between the second
and third digits counting from the left. This
decimal-point illuminator also functions as the
pilot light. As iy inherent in any counter of this
type, the indicated accuracy is * | count * the
time-base accuracy. In the MHz position of the
selector switch the counting time is 1 millisecand,
with the display updated every 1.2 ms, and in the
KHz position the counting time is 1 second with
the display updated every 1.2 s,

Another feature which was especially appealing
to this writer is the inclusion of leading-zero
blanking. [n most counters having five display
indicators, the indication would be 00.437 kHz if a
937-Hz note were being counted, and 00.000 kiz
if no input signal was heing provided. With
leading-zero blanking, however, zeros to the left of
the first significant digit are not illuminated, so the
reading is merely “.937" for the audio note. With
ne input at all, there is no significant digit, and the
result is that none of the indicators is illuminated
- the lonely decimal point is displayed dgainst a
black background. Thus, the illumination of the
display can be used as an indication of whether or
not sufficient signal is being fed to the counter for
proper counting operation,

This feature of leading-zero suppression is u
boon to the ow operstor who wants a direct
digital-frequency readout of his transmitted fre-
quency. Whereas the display of a counter without
leading-zero blanking would alternate between
14,129 and 00.000 MHz at 35 wpm, for example
(aimost impossible to ready, this little counter
flashes the indication of 14.12% on and off at 35
wpm. The human eye and brain integrate these
flashes to the extent that they are totally as usable
as it the digits were lluminated continuously. Of
course the counter may also be used for measuting
the carmrier frequency of other modulation types,
too.
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1000 and M = 1,000,000. Capacitances are in UF,
J1 — BNC connector.

Q2 - MPF102.

a3 — MPS3563.

U12 — TTL hex inverter, SN7404N.

Another feature that could prove fo be very
handy at times is the capability for operating the
counter from a battery. A 9- to 15-V source at 2
armmperes, nominal, may be connected to a pair of
terginals at the back of the counter. The filtering
and. regulating sections of the counter power
supply act on this voltage to dérive the S-volt
supply voltage. The obvious time t¢ use this
feature is for quick checks and adjustments of
mabile equipment, with the vounter being opera-
ted from the automabile storage battery. And if a
“portabie™ frequency counter was ever needed on
Field Day, this one. along with a battery pack,
would certainly fill the bill.

Some Circuit Features

All of the ICs used in the 1 BC-1u connter are of
the TTL family. This group provides better noise
immunity and higher uperating frequencies than
the RTL family, the type most often used in
economical counters in the past, The frequency-
range specification for this counter, with a 50-mV
input signal, is from 20 Hz to 30 MHz. In the
counter checked in the ARRL laboratory we found
this specification to be rather conservative. Relia-
ble counting information was obtained from $ Hz
(the. lowest our audio generator would go) to 38
Mtz with a 30-mV input. Sensitivity increases at
the lower frequencies. We found the counter to be
usable up to approximately 43 MHz, although the
input signal amplitude gets somewhat “touchy” at
these high frequencies for reliable vount intor-
mation. Best operation in this frequency range was
obtained with u few hundred millivolts applied at
the input. The maximum inpiit voltage rating for
the counter is 10 volts.

The input sensitivity, 50 mV, and the input
impedance, 1 megohm shunted by approximately
20 pF, imply that very little signal energy is
requized to operate the countef. This is certainly
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frue. in the ARRL luboratory, situated at the
venter of the rhombic antenaa used for WIAW
20-meter bulletin and code-practice transmissions,
the transmitted frequency could be read directly
merely by connecting a long unshielded test lead to
the counter input. In aligning vscillator freyuen-
¢ies, we found it necessary only to place the input
probe pear the circuit under test or to clip the
probe vver the imsulation on a conductor, It wasn't
necessary to make 4 direct metallic connection.
Such sensitivity s made possible by the input
conditioning virenit shown in Fig. 1, Q2 and Q3
operate w5 unity-gain amplifiers, providing a match
trom the high input impedance to the relatively
low impedance of the remaining counter circaits.
{112A, une section of a TTL hex inverter, operates
as an amplifier and feeds a Schmitt trigger circuit,
U12B and U12C. U12D operates as an inverter and
serves to buffer the output of the Schmiit trigger.
The four cascaded inverier sections of U12 form a
very effective trigger circuif, In the fab a variable
de test voltage was applied at pin | of Ul2A and
metered with a digital voltmeter. The output, pin
¥, was metered with 1 VTVM, With voltages up to
+£1.35 at the input, the output semained low;
switching occurred at +1.35 volts so that anything
above this value yielded a high af the output. The
switching range was just 2 few millivolfs, und the
threshold was not affected by vaiue changes of
resistore shown with 1112 in the circuit. Unlike
mast other vounter input <ircuits having good
sensitivity over a wide frequency range, this one
Jdoas not require dual-polarity power supplies.

HUA Electronics IBC-la Frequency
Counter

Pmensions {HWD) and Weight:
L.8/16 X 5-1/2 X 7-3/8 inches aver-
all, 3-1/2 pounds.

Power Requirements: 115 V ac, 60 Hz, 20
W, or 9 to [5 Vdeat 2A.

Price Class: $275,

Manufacturer: HUA Electronics. Inc., Route
2, Box 13A, Leesville, SC 29070,

HUA’s 2BC-1 Counter

Vi enthusiasts will be interested to know that
HUA also manufactures a model 2ZBC-1 counter
which may be used at frequencies up to 230 Mz,
The basic counter is identical to the model 1BC-Ta
and may be ased for frequencies below 30 MHz.
For vhi work « frequency sealer is switched into
operation, This scaler uses the same technique
employed in the Dvecom VHF Scalerl to divide the
input frequency hy w factor of [0, Thus, a
150-MUz input signal, when divided by 10, emer-
ek as 25 MHz, and this frequency is then counted
i the usual fashion of the BC-fa. Appropriate
decimal-point switching is perfonmed in the 2BC-1
counter when the scaler is put to use. The price
cliss of the vhi model is $350, - K/PLP

18ee “Dycom PSU-1.3 VHF Scaler,” in Recent
Eguipment, ST, January, 1972, p. H8.

NEW
BOOKS

Radio Transmitters, by V. (0, Stokes, published by
Van Nostrand Reinhold Company, size
9-1/4 % 6-1{4 inches, 120 pages including index,
cloth cover. Price: $17.50.

The title of this book is rather misleading: its
subtitie, RF Pawer Amplification, is far more
descriptive of the contents. as the gensration of of
power tor hf ssh transmitters wnd mf and f
broadeasting i the primary subject, §t is a book
about amplifiers using tubes, vven though a short
section on solid-state circuits is included.

The author describes the Jfesipn considerations,
component selection, and cooling systems for rf
amplifiers. Each chapter is written from a practical
viewpoint, using a minimum of mathematics. Thus,
the information presented van be readily under-
staod by a person of moderate technical skill, The
designs deseribed in detail are those developed by
the Marcani Company of England, No attempt has
been made to cover the entire field of fransmitters;
vather, specific examples of the circuits used to
meet 4 piven set of specifications are explained in
detail.

Several sections will especially appeal to hams,
The chapter on amateur transmitters describes all
of the design and construction considerations for a
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2-watt ssh amplifier. The chapter which des-
cribes a broudband 1-kW amplifier and the section
v Class D high-efficiency amplifiers provide some
interesting ideas. 1t is an idea book, one which will
ave plenty of tood for thought for those whao like
to build QRO transmitters, — WIKLK

All Ahout Cubical Quad Antennas 2nd Edition, by
William 8. O, W6SAl, published by Radio
Publications, Inc., Box (49, Wikton, CT 06897,
Paperback, 8 1/4 X 5 3/8 inches, 112 pages, price
53,95,

This is the secund edition of Bill Orr’s popuedar
hook abnut guud antennas. In compacing the
previous edition to the current one it is yuickly
apparent that a considerable amount of work has
been done to update the book,

Several new sections on guad antenna contigur-
ations have heen added, these include the Swiss
(uad, the Delta Loop, and the Birdcage Quad plus
other atrays that wre not so well known to the
amateur fraternity,

Complete vonstruction detfails are given for
single wr triband yuads, inclading details for a
tri-gamma  matching method.  Also, details for
consfructing multielement  quads, incleding a
“*Monster™ guad are given,

In this reviewer’s opinion, anv ham interested
in heing “savvy' ubout antennas should add this
bonk ta his reading material on the subject. -
WiIiCP,

QST for



T WAS DURING one of my tecent (frequent)

“look-don’t-buy”’ trips to the local magazine

stand that 1 got the idea that’s going to revolution-
ize modern amateur radio.

{ was almost flat broke, having just bought the
fatest model supes-sensitive, ultra-high gain, ulti-
mate-resclution Panadapter with indirect dial light-
ing, digital read-out, automatic drifi compensation,
and built-in coffee maker. So, | was obliged to
thumb quickly through the warious periodicals
hefore the proprietor ran me out. While sa inspect-
ing one of the more widely read electronics
magazines, | happened to run across an article
describing an automatic keyving device that would
atlow an operator to pre-record a message, a CQ
perhaps, and then simply turn un his tape player
whenever he wished to make a call. This controf
unit then took over, keyed the transmitter and
then, when the ¢all was finished, switched the
station back into the receive mode, Thus, the
enterprising ham could tape a4 ©Q, a cheerful
greeting, a description of his rig, and a hearty 73
aruf simply let this rabot control device do all the
work. Tt seemed conceivable that an entire QS0
coutd be carried out without the operator’s ever
touching the controls. Now here, | suid to myself,
is a man who knows where it’s at. The guy who
designed this little marvel is 2 mun who is really in
touch with what is happening. Why, any lid with
halt a watt could see the advantages of this
approach, And if there were any doubts, ten
minutes spent trving to find a hole in the QRM on
20-meter ssb would convince even the most skepti-
cal DX man that automation was the only answer.

Needless to say, | bought the magazine {neatly
blowing that week’s date money; oh well, she
probably didn’t want to go to the Roller Derby
again, anyway) and ran home to build the device.
As soon as the solder was ¢ool, L ¢losed up the ole’
junk box (from whence cameth all parts) and fired
up the new gadgef. [ made the necessary connec-
tions and started the tape spinning. Fortune smiled
on me and my 200 watts (PEP)Y and 1 got an answer
right away. [ listened to what the other puy had to
say, then hit the tape plaver again and sat back to
let the robot do the work. It was a great QS0O. My
tape did the talking and all 1 had to do was to start
the sequence at the end of the other station’s
transmission. :

Automatic Switching

After this went on for a while, I started
wondering why 1 couldn’t eliminate the manual

#8605 Thomas Way Severna Park, MD 211486
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switching step. S0, a few hours of solder and junk
box later, [ had a sort of “reverse VOX™ that
switched the transmitter on when the other station
stopped talking., Well then [ had it: the first
completely antomatic QS0, From €Q to 73 | never
touched the rig. The teverse VOX switched on the
transmitter and the robot control switched it off
again at the end of the transmission. Now.all T had
to do was sit back and fill out the log and enjoy
the signal reports. Then when the QSO was over, [
just moved to another spot and started over,

From there it was just a short step to tving in
the Panadapter and putting an electric drive on the
tuning knob to make the finding of a clear spot
automatic. 1 just turned on the rig and filled out
the log. Only that touv soon went cybernetic. A
circuit in an article entitled “Hyper Analogue
Yoice Recognition and Third Order Poly-Syllabic
Demodalation Filters Using Two Soup Spoons and
a Can Qpener” found in a back issue of Boys' Life
provided the answer. This wonderful circuit was
inserted between the seventh and eighth i-f stages
of my Mortgagetron receiver and coupled to a
Teletype printer. The third-order filters extracted
the catl of the station, the date, time, frequency,
and duration of the QSO and printed the informa-
tion on the printer; hence, instant log!

Squeezed Out

Unfortunately, the equipment now filled up
most of the shack, and Vm not exactly small
myself. 3o rather than battle a 2000-volt power
supply for space, 1 just moved out of the shack.

Now, the printer, located outside the shack,
gives me a brief summary of the day’s activity each
evening at exactly 2100, at which time it knocks
off for the night. S0 far 've got my WAS, DXCC,
and am at present working on my WACS (Worked
All Cybernetic Stations). Of course, when I say
“1,”" T mean the machine. I veally don’t have too
much to say about what the machine does; it’s
locked me out of the shack, So, | just kind of
wander down to the printer every now and then to
see what I've got. Oh sure, I sort of miss operating

vou know, the fun of warking DX and the
smooth swing of a solid key — hut then | guess that
is just the price you have to pay for progress, At
first 1 was worried by the fact that the QSOs from
my machine always sounded the same, coming
from the same tape and all, My machine never had
anything to say that was new. Bet thinking bacl,
Q805 have always sounded like that, so 1 guessthat
nobody will really mind.

fContinued on page 69/
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Oh,?"'}erIéth, Where is thy Sting?

BY C. F. ROCKEY*, W9SCH

E ADDRESS these suggestions to the newer

amateur in deference to the dignity of years.
But, again, we know some amateurs with several
license renewals behind them who live in fear lest
their ineptitude with Ohm’s Law be exposed.
There is scant excuse for this. Next to the code,
“that awful math’” in the theory questions prob-
ably terminates more amateur careers at the Novics
level than anything else. Such is the terror of root
and decimal.

Yet such fears are groundless. While mathe-
matical aptitude is probably a gift of the gods, one
does not have to approach the «kill and dedication
of the mathematician to do a great deul of “radio
figeerin’.” Anvone can do it.

fintirely aside from that upcoming FCC exam
that haunts you so, there is @ new sense of pride
heft in using vour own brains. No need to search
the service manual tor the value of that hurned-out
hias resistor value - figure it out for yourself. And
ta be able to caleniate your own component values
gives new spice fo that most honorable of ham arts,
“home-brewing, ™

But strong measures are necessary to drive the
mathematical spooks from the custle of the ama-
teur mind, There’s no place here for ivy’d-halt
refinement or classroot niceties; axe and crowbar
are needed. Theorists may twinge, and purists
pout, but that’s how it is.

Empty Precision

For instance, first we must ger rid of thar
passior for excess precision that houss of academic
wiscipline has engendered within most of us. In the
word of the algebra textbook and with classical
rule and compass, all things are possible. But
practical clectronics is # disordered Xingdom,
especially as the amateur knows it. We seidom can
be sure of the value of ordinary electranic com-
ponents closer than abhout twenty percent of the
marked value, Amatewr current and voltage
meusurements, for the most part, are scarcely
better, Since it is a truism that no waiculation can
possibly he hetter than its data, why all the fuss?
So, instead of striving towwrd empty precision, let
us adopt the motto of the man who has work to
do; “Be only as precise as it pays to be”
Therefore, fet us commence by tuthlessly round-
ing-off all values to two digits, ot less, excluding
zeros. For us, 1t's right ta travel licht.

Next, let’s dig-out and use the easily-managed
Jorms of the eguations. Although many textbooks
present oniy the fundamental formy, replete with
arithmetical pristles, casier forms do exist and may

* Science Dept., New Trier High School East,
Winnetka, 1L, 50093,
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be found. We will introduce vou to several here;
try "em, see how much more palatable they are.

Thirdly, torget all that gruesoms old long-
division and long-multiplication that you suffered
with at schaol. If you set things up properly, short
methods will do ~ or frequently an educated guess
will suftice. If vou have a slide rule, use it of
course. “Setting-up™ will largety consist of break-
ing hig munerdls down to easily-handled factors.
We will then apply what we used to call “cancella-
tion,” when the math tescher wasn't around.
Yau'll he aurprised at how much easicr this makes
things.

But abbreviation definitely does not mean
sloppiness. Teachers have found that much of the
normal  sfudent’s mathematical ditfficulties are
purely organizational; he loses track of where he's
beers and where he’s going. We cun bypass these
troubles hy following an arderly operating pro-
vedure. Not fancy, but orderlv. With an orderly
technique, many problems almaost solve themselves,
it seems. Besides, if we blunder (and everyone does
at least once i 4 while) it’s so mvch easier to find
and fix the trouble. it’s easy to be orderlv: just
write down each step so clearly that if you were to
came gpon this work twenty years from now, it
would be just as clear to vou as it is right now.
Such trifles ars a bit moge work, but worth it,

Realtly, that’s «ll there ix to this business: A
little thought, a kittle care, a little technique.

Sosme Specifics

Now, let’s get to specifics. We cannot present
all of electronic math in this small space. Rather,
let s consider three topics basic to amateur radio:
Omn’s Law, reactance calculations and the reson-
ant circuit. These may well serve as a springhoard,
from which the diligent may plunge into deeper
waters as they wish,

‘'Strong measures are necessary to drive the
mathernatical spooks from the castle of the
amateur mind”

QST for



1. Using Ohm’s Law:

Ohm’s Law is usually gven in three forms,
using the units of volts, amperes and ohms. But
since the greater part of amateur work involves
cuprents in the millimnpere range, we will adopt
our formulas to accommodate this condition, We
then have:

;= 1000 XE
R )

- . IR - A00 x E
E = ying. R~ I
Remember: £ is in volts, A in ohms, aad [ is in
milliamperes heve,

As stated, our method here will include (1)
Rounding-ott all numerals to two digits or less,
excluding zeros; (21 Breaking these down into
small, casily-handled factors: then (3) “Plugging-
intn” the relevant formula; and finally (4) Resol-
ving by “‘cancellation™ and reassnable estimation.
Let’s try some examples.

Example No. | .
power tfetrode requires 200 volts at five milli-
amperes, This is o be supplied by a power source
delivering 450 volts, What shall be the value of the
sereen dropping resistor, in ahms!?

First we recall that it is the difference between
the supply and screen grid volfages which must be
developed across the dropping resistor. This differ-
ence is the voltage to which Ohm’s Law applics.
So: 5 S xS 8 LSO palfE

/‘a" sH0E {_L@x;ﬂ'mﬂ = £5,000 a4ms

(In application, we would choose the commer-
vially-availuble 47K value,)
See how euasy it is! Let’s try another:

Example No. 2 An amateur makes a de voltmeter
hy connecting a 220K-ohm carbon resistor in series
with & O-1 de milliammeter, When this combination
s connected across the output terminals of a
power supply, the meter reads a current of 0.8
milllampere. What is the ouvtput volisge of the
power supply”

At the amateur level, we may ignore the
infernal resistance of the meter, since it is so small
compared to the value of the series resistor. Also,
unless 4 high grade resistor is used, 220K may
well mean anything trom 200K to 240K ohms. So
we round it off to 200,004} ghms. Then:

Eo 128 Ix® fx:axxo’xm

Al Lo
This value is usually elose enough for amateur use,

Example No, 3 A transistor amplifier stage uses a
470-0hm mslxtur in series with the emitter. In
operation, the de voltage across this resistor is
measured as 1.5 volts. What is the dc current
flowing in the emitter circuit?

In thiz example we may round-off the 470 to
500 ohms for reasons given. Aldso, transistors and
circuits are notoriously non-uniform with respect
to published data anyway, So:

Lo 7000 X E = 185 2 Sra i fe 2 b5 3 mA

2 T

These exwnples should introduce you to Ohm’s

Law without tears. Gain more practice by making-
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The screen grid of a certain of

up soime more yourself, Or better, make some
measurements in your ham gear and work these up.

1. Reactance of (nductors and Capacitors:

When an ae current of sinusoidal wavetorm
passes through a capavitor or un inductor, a voltage
trop is developed across that component. The ratio
of this voltage drop to the uc wmperes flowing is
called the reactonce of the component. (This
neglects any resistance present, bui this is most
often justified in amnateur radio work.)

When the compaonent is an inductor, this ratio
is valled {nductive reactance, and is measured in
ohms. Its value is found from the following
expression:

Xy,
637
On the other hand, when a capacitor is in use, this
vatio is valled capacitive reactance. 1t is measured
in ohms, und found by using the expression:

A6 % 10, U()() 14 % 10,000

fg = e or (= -*-W

Some may notice that this is not the form
usually given in most texthooks, but is obtained
from the fundamental form by using a little
manipulation. It will be found to be much more
convenient for practical work. The question often
arises as to the proper use of units. The funda-
mental farm, familiar to most of us, reguires the
use of farads and hertz. The resulting arithmetical
difficulties often drive an amateor right up the
wall, so to speak. But we bypass these neatly here.
The equations ubove are arranged to use the units
maost familiag to radio amateurs,

We have arranged two unit-systems, presenied
in the table helow, The “low-frequency system™ is
mpst convenient for audio frequency and power
supply vircuitry. The “high-frequency system™
applies directly to the most-used umateur radio
frequency unge.

= 6.3 fL, or L =

Low-frequency High-frequency
Cuantity system systemn

f hertz megahertz (avaid kilohertz)
L henrys microhenrys (avoid millihenrys)
C microfarads picorarads

As long as we confine ourselves to onre of the
vertical columns, the vorrect resulf will be ob
tained. But be very careful not to “jump the
fenee” between the columns, vy trouble will surely
follow. Where one runs into the excluded units of
kilohertz or milliheorys, these should first be
converted to heriz, megahertz or microhenries by
using ung of the formuolas below:

kz!ohertz

klohertz Holers

tnegahertz = S0
ticrohenrys = millitenrys X 1100,

millihenrvs
]

henrrs = 7

Again, examples are in order. Since amateur

sircuitry is replete with unknown, stray inductance
and capavitance, extreme prevision is not called
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for, In addition, most umateurs Jo not know the
exact values of their components in any case. 5o:
Exampie No. I: Find the reactance of a ten-henty
filterchoke coil at #20 hertz.

We wilt use the “low-frequency system” in this
example.)
LB fer e LB R r2xD A 7 ¥ 200
’T * f‘ 2 oo s

¢ The approximation of 8000 ohms would probably
subfice in many cases.)
Fxample No, 2: 1o a proposed transistor audio
amplifier, the emitter bypass capacitor should have
a reactance of 200 ohms at 30 bheriz. What value uf
vapavitor should be used?
{Agaun we use the “low-frequency system’ of
units.)

O fo X 0200 3, & < T RIS = S

35 FAIF o R oD

Exampie No. 3:  The rf vhoke voil in the plate
circuit of a proposed f power umplifier should
have a reactance value of ten thousand chms at a
frequency of 7 megahertz, What value of induc-
tance is called for?
{Here we use the “high-frequency” anit system.)

é. m. ,,U LD ;'_g:x (O e LIO
Eix7 e
£xample No. 4:  What is the reactance of a 500
picofarad capacitor at 3.5 megaheriz?

tllse the “high-frequency™ svstem. )
) ) At
_rk':’, Pd N STAI0, Al g s, it & 2O Ph ey
TR 5.45‘3-’ Tihe F

{In many cases we call this 00 ohms, with [itfle
harm done, )

LT, Resonant-Circuit Calculations:

Next to finding signs of u rattlesnake in the
havloft, probably nothing strikes such stark terror
in the heart of most hams us the vrospect ot 2
msonant circuit calculation! With the form of the
resonance equation as usually presented in the
textbooks, this muy be understandable. In the
ustnal form, this eyuation reguires the use of the
unwieldy  farud. henry and hertzo At amateur
frequencies, these fand to have values that are
gither astronomic or sub-microscopic. The poor
decimal polat becomes hopelessly lost, among
ather things, and the anthmetic becomes excru-
viating,

Rut this need not be. By using the unat-system
previously proposed for reactance calculations, and
by using the wmuch handier cquations below., we
may pull the fungs of this beast. Thus:

i 160 _ 2w 1000 . S X 1000
Tic™ fc ' 2L

Here, evervthing will be evpressed in the vniis
best-known to the wmateur, as arranped in the
aforementioned table. Stay in one vestical column,
keep yvour work orderly, and there’s nothing to it.

But af this point, squares and squarg-roods reur
their horned heards, We can’t help this; that™s how
natilre works. Sguaring a aumber — mnultiplying it
by itself — is not so much of a problem. But, by
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classical methods, square-roots often are stinkers.
{Heaven perish the old-time “long square-root™
method, a toriure-tool to put the best ciforts of
the Inquisition to shame. Let’s forget about thar
quick!) To make things easter for vou, a pair of
graphs relating simple aumbers and their square-
rooks is included here, A slide-rule does a pood job,
too, In many cases. you wan “hracket™ your
number between two  “perfect-squares™ whose
roots you know, and offen make s useful gness.
(Sometimes, us in FOC tests, the chojce of answers
presented is such that an approximation 1s all that's
needed to pick the correct one.j

Now fet’s see how this works through somce
examples:
Example Nn. I;  To what frequency will the
combination of 4 ten-microhenry inductor and a
100-picofarad capacitor be resonant?
(Use the “high-frequency” unit system.)

Ay e K,,_""-',; x f‘é‘,‘f,& n M
T e A K0

Example No. 2 How many microhenrys of induc-
tance are needed to make a circait resonant to 14
MHz, when the capacitance is 30 pH? ’

P .:zrx/uw .afxﬂ&"&ié & 25

/pd’x.fxru

(‘Actually, the square of Fourteen is equal to 196,
But at this level, rounding-off to 200 is justified.)
Exqinple No. 3: How many picofarads will we need
to ftune & five- microbenry inductor coil to reson-
ance at 7 MHz?

. 2 g0e /sﬁix_z:_&_’%a foe Bl
) X ‘

{Continued on page 69)
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Some QST Abbreviations used in Text

A ~ ampere

e — alfernating current

A D = aiulog-fo-digital

at — audio frequency

afc - autematic frequency control

afsk - awdio frequency-shift keying

ape — dutomatic gain control

ale = wntomatic load (or level) control

a-m —~ amplitude modulation

anl — automatic noise limiter

ARC — atpatenr radio elub

ARELC - Amatenr Radio Fmergency
Corps

ARPSC — Amateur Radio Public
Bervice Corps

ATV - amateur telovision

ave — automutic voh:me control

be - hroadeast

RCD - inary woded decimal

bei — broudeast interference

B¢l — broadcast listener

BFO — beat-frequency oscillator

B*L.~ Hrass Pounders League

CHB ~ Citizens hand

CUER —~ International Radio Consultative
Committer

cew — counterelockwise

e, — civil defense

P — Communications Depurtment
tARRL)

CMOS or COSMOS — complimentary-
symmetry metal-oxide semiconductor

vouy — coaxial eable, connector

COR — carrter-oporited relay

CP - Codie Proficiency 1awurd)

CR - cuthode ray

CRT - vathode-ray tithe

ot = center tap

CTCSS  cartinious tong-controlled
spueleh system

v - continuous wive {codel, clockwise

DA - digitul-to-analog

dB — decibel

du — direct current

DE — direction finder

DO — Department of Communications
{{anadion)

dpdt — donbie-pole double-throw

dpst ~ double-pule single-throw

dsb — double aideband

I¥TL = diade-transistor fagi:

X long Jistance

1IXCC — DX Century Club

EC — Emurgency Coordinator

ECO — electron-coupled oscilfator

emittercoupled lapic

E — warth-tnoon-earth

emf — eleviromotive foree (voltage)

FAX — fuimile

FCC — Federal Conumunications
Conanission

Fly — Field Day

FET - tiefd<clicat transistor

FE - thp-flop

fm = frequency modulation

FMT — trequency measnring test

sk - frequency-shift keymy

GDO - prid-dip oscillator

GHz — gigahertz

GMT — Greensich Mean Time

md - ground

H — henry

at — high trequency

and Drawings

HF{( — hieterodyne frequency oscitlator

H7 —~ hertz

FARU — Internatiorn] Amateur Radia
Union

I — integrated cirenit

1D = innide dinmeter

i-f — intermediate frequency

in.fs — inch per secand

[RC — International Reply Coupon

[TV —~ International Telecommunication
Llgion

IW — [ntreder Watch

IFET — junction figld-effect transistos

k - kilo

ke —~ kilocyele

kHz - kilohertz

kW — kilowatt

LEL — fight-emitting diode

IF = low frequency

LM — lingar master oseillator

1O = local oscillator

Ish ~ lawer sideband

ISR — least-significant it

LSO — leastgignifivant digit

L8I = large-scale integration

i — lowest usable frequency

mA - millinmpere

MARS — Military Aftiliute Radio System

Mo — Megacyele

mi — mediom frequency

MG — spotor-generator
mil — millikenry
MHz - Megahertz

v - microphone

mix — inixer

MO — inuster oscillator

MOSEET  metal-oxide semiconductor
field-¢ftect transistor

MOX ~ manually-operated switching

ms ~ millisecond

.S, — meteor seaticr

MSB — must-sigmficaat bit

MSD -~ most-signiticant dipit

M8 — mediumescale firtegration

mag — plasmm asable frequency

MUX — multipley

mV  millivelt

mW — milliwatt

nbfm — narrow-band frequency
modulation

TLE. = I connectinn

NC — normally closed

NS — net control station

NC = normally open

apn — negative-positive-ngpative

NTS — Nationul Trattic Systera (ARRL)

0OBs — Ofticial Butletin Station

CH) — outside dameter

OO — Otfivial Observer

ap amp — eperational amplifier

QP8 — Qfficial Phone Station

QRS - Otficial Relay Station

use — asgillator

QVS — Official VHF Station

uF — ounce

PA — puwer amplifier

pe - printed or ¢tehed cireuit boird

PEP — peak-envelope power

PEV - peuak-vnvelope voltage

phk - picolarad

PIV — peak-inverse vollage

pk — puuak

pk-pk ~ peak-to-peuk

PL — private line

Pi.L — phase-locked Toop

piny — phase (nodulainn

pap — positive-negative-positive

pot — polentiometet

PRV - peak-reverse voltage

PSHR — Pubfic Nervice Honor Roll

PTO - permeability-tuned oscillator

PTT — push-to-talk

~ Radio Amateur Civil Fmer-

v Service

Re, ‘(‘ R‘ag Chewers Club

myr — ﬂ'uwer

- radio frequency

i — radio-frequency choke

REL - radio-frequency mierference

RM — Roule Managei

RM-(numbery — ¥CC tulemakrng

FIFIS — roat-meds-syiars

RO — Radio.Dfficer (e.d.)

RST - readabitity-sirength-tone

RTL - resistor-transistor logic

RTTY - radio teletype

st swlfaddressed envelope

sa.se — stamped sae.

SCM — Section Communications Manager

SCR — silicon-contralled rectifier

SEC - Section Emergency Coordiniitor

SET — simulated emergency test

S.M. - silver mica (capacitory

SNR — signal-to-noise ratio

spdt — single-pale double-throw

spst — single-pule single-throw

35 - Sweepstakes (cundest)

ssb = single sideband

R8TV - slnwescan TV

SWI - short-wave listener

SWR — standing wave ratio

syne - synchronous, synchronizing

TCC - Trunseontinental Corps

T — transmitting distributor

TE  transequatorial {propagution)

tic — traffic

tpl — tums per inch

=R transmit-recetve

TFL or T21 - transistor-transistor
logic

TTY - Teletype

TY - television

TVT —~ television interference

LT ~ wnijunction trapsistor

usb — upper sideband

wht — altra-ligh frequency

Vo volt

VOO — voltage-controlled oscillator

VORO — vultage-controlied crystal
oseiflator

VO — vaciable frequency oscitlator

vhf — sery high frequency

vif - very low frequency

Vi - velt-ohm-millismmeter

YOX - voice-operated break-in

VR - voltage regulator

VTVM « vacuum-tube vultmeter

¥XO — varfahle crystal oscillator

W - watt

WAC — Worked All Continents

WAS ~ Worked all States

whim — wide-band fm

wp — words per minute

ww - wire wonnd

wy — working vollage

stal — erystal
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rotor cable,

There is a vight way to do any job, and this cevtainly applies to the installation of
coaxial cables and rotor-control wiring. KH6IT offers some practical advice on bow to
rig the antenna tower so that good life expectancy can be bad for the feed line and

Coax-and Indicator-Cable
Supports for Beam Antennas

BY KATASHI NOSE.* KH6IY

N THE USUAL amatewr installation, the matter
of supporting coax and indicator cables from
the towet is un afterthought aud anticiimax to the
eicitement of getting the beam into the air
However, as most experienced hams know, coax
and indicator cables get wrapped around the
supporting mast and become sbruded, resulting in
all kinds of intermittent troubles which can be
difficult to localize,

The wyuick (but unsatistactory) method of
supporting « ¢odX line iy to tape it to the mast or
tower with electrician’s tape. However, unless the
cable is anchaored at the top, it 18 likely to shp
ghrowgh the taped section becguse of the sheer
weight of the cable, Try hanging one hundred feet
of coax cable from one of its ends with u piece of
electrictan’s tape. In eifect, this is what most of us
do when we use tape.

* Physies Dept,,
lulu, Hawaii 968 @)

University of Hawaii, Hono-

‘aax 117
L&J Bfi{!m‘?

Pastic
- hood
\-
P
IXERET
Grassor

Fig. 1 - Method for anchoring coax and indicator
ceble to the top of a tower,
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SUPPORTING COAX
i AND [NDICATOR

T CABES CAN PR
Y Pac?tsm

‘Take a tip from the felephone companies and
CATV systems who use specialized hardware for
this purpose, However, in the absence of
specialized hardware, we can use readily available
irtenal, e, stops of alwminwm or brass, and hose
clamps,

As shown in Fig. |, 2 strip of brass, copper, oL
aluminum is bent into the form of the seript letter
“o™ to serve us 4 top anchor by being fastened to
the top leg of the tower by means of a hose clamp,
The coax and indicator cable is taped to the
outside of the “¢.” The tension on the cable then
makes the cable hug the “e™ harder

The cuter portion of fhc *e™ serves to hold the
coax away from the tower so that it clears the
tower when the beam is rotated. Most manufac-
furers recormmmend a minimum turning radius of &
inches to prevent “cold flow™ of the RG-8/1, but

waa»rl !/34‘
Bmassor
aleomniin

Mid-section anchor for cable.

‘ QST for
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Fig. 3 » Details on mid<section cable anchors. The
slight kink in the method at “A’ provides
additional gripping of the cable, At "B is a good
method for extremely high towers.

bear in mind that this method becomes more
efficient as the size of the e is made smaller. You
may test the effectiveness of this method by
temporarily holding the *'=™ in a vise, taping the
coax to it, then putting vour weight on the cable.

Fig. 2 shows a method of supporting cables
from the middle sections of crank-up towers. The
dent in the strip increases the friction and at the
same time prevides a convepient means of taping
coax to the strip and the strip to the tower.
Alternatively, for extremely tall towers, the
method shown in Fig. 3 may be used. In this case
the vable must be taped to the inside, and then
worked around to the outside, as shown in the
drawings.

Fig. 4 shows a method of positioning the “e”
with fespect to the mast so that a minimum of
coax coiling around the mast is needed.

Fig. 5 shows a method of waterproofing the lop
bearing, A plastic gallon jug is cut with a razor to
the desired size for a tight fit against the upright
mast. The plastic sKirt can be reinforced by a metal
band i necessary. The hole left by the hollow
handle can be plugged with a rubber stopper if the
handle is not cut off flush with the surface of the
jug.

Crank-up tower cable should be coated with
rust preventive paing and Iubricant. A highly

Decail of
migseciior
canie arahor

Fig. 4 — Method for mounting cable at top of the
tower to permit antenna rotation,

PLASTIC GALLON JUG
(A}

(B ) TOP OF PLASTIC Jue
MUST MAKE TIGHT FIT

Fig. 5 — A simple method of protecting the top
bearing from weather effects.

satisfactory method of accomplishing bath jobs
simultaneousty is to use Krylon No. 1322 Open
Gear and Cable ).ubricant, which sells for about a
dollar a can, This is & thick geease which s put up
in & pressurized acrosol can, The grease looks like
“Foamite” fire-fighting compound as it leaves the
wan, and penetrates throughout the strands of the
cable, but eventually dries into a thick “‘gunk,”
which effectively prevents rusting. This grease is
effective for coating nuts and bolts, and is superior
to ordinary rust-preventive materials because of its
penetrating action. The aerosol feature makes it
convenicnt to work with when at the top of the

tower. [EEF—]

Modern Advances
(Continued from page 6.3)

Anyway, I plan to market the device soun, at a
very reasonahie price. So if you have never had
enough time for ham radio, this machine is your
answer. You can he on the air working DX all day
lang, even though you personally are at the salt
mines earning the bread to pay far all this madness.
And so what if vou can’t reglly talk to the other
guy, When was the [ast time you had anything
different to say, anyway? My ultimate goal is to
see one cybernetic station talking to another. When
this happens, we will have crossed over into a new
ery of amateur communications that will offer
untold opportunities for spare time and recreation.
Why, while two automatic stations are tulking to
each other, the owners of the stations could be out
playing golf together, in automatic electric golf
carts, of course.

So here | sit, listening to the hum and soft
whirring of my robot operator, thinking about how
fat we have advanced, and what a great hobby ham
radio is.

But vou know, somehow, it just doesn't seem
to he as much fun as it used to be, . .

Bnreil 19702

Oh, Math .
(Continued from page 66)
{Again seven squared equals 49, but we can call it
S0 with litfle harm.)
Example No. 4; in a proposed radioteletype

converter, it is desired to resonate an 88-millihenry
inductor to ahout 800 hertz, About how much

capacitance will be needed?
tIn this one, we choose the “low-frequency™ unit
system as most convenient; 88 millihenry may be
written as T%%U henrys.)

O BTN RGP o ZEEE
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As with everything else, it’s easy when vou
know how, These techniyues are the stock-in-trade
of every professional engineer ur physicist, frecing
their minds for the creative work they do. But few
people have hothered to reveal these Goiden
Goodies to amateurs. As a result, foo muny of
them think that electronic calculations are impos-
sibly hard. But now vor know better e
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The Fine Art of Mobile Radio

BY GEORGE |.. FISHER,* WB6MKY

I AVING FINISHED 12,500 miles of mobiling

from l.os Angeles to Miami, to Athens, Geor-
gia, back to Key West, then to Davtona Beach. to
Montreal, Canada, to Bozeman, Montana, then lLos
Angeles via Las Vegas, 1 speak with some exper-
jence about mobiling — not in a technical atmos-
phere, but just as an everyday ham wishing the
challenge, fun., and excitement of mobile ham
radio across the U.S.A.

First, of course, comas the installation of youor
equipment in the car which is painstaking and
exacting if yvou expect to have a trouble-free trip.
My rig aperates from a [2-volt power supply and
uses g multi-band antenna which can be manually
adjusted for BO through 15 meters, all installed in
the cab section of an Alaskan Camper. 1 also
installed another $Y0-ampere hour hatiery for addi-
tional power,

It may come 43 a surprise to some of you to
learn that, excluding the freeways, U.8. roads are
not always very good roads. They ate on many
wccasions narrow, rough, poorky paved, puorly
marked, and mismapped. For an experience some
day, get off of the freeway, or main arterials, and
see how soon you run out of good driving road!
Some of the roads to camp areas and sighiseeing
byways are rough indeed, with gravel washboard
and chuck holes which can really vibrate a4 truck
camper and afl that is in it. Sound indeed is the rig
which can stand 12,500 miles of juggling over
bumps and rough pavement to say nothing about
the sway, start, stop of a camper traversing all
kinds of byways and freeways, tunnels, under-
passes, and ferry hoats.

A very important item involves notification of
FUC of vour planned itinerary, vour date of visit
and other required information, The ARRL will
send you a supply of forms (8-43a) for this
purpose which substantially reduces the time and
paper work for this part of the project. A few spare

*Box 1658, San Pedro, CA 090734,

KEEPING
THELOG ™

forms will agcommodate one or two changes of
plans. (Mherwise, write vour. own notification
letters to the District FCUC Engineer in charge at
the addresses shown in the ARRL License Manual.
Don't forget also to notity the FOC Engineer in
vour district of vour proposed itinerary and
expected time of return,

A must for the mobile trip is a copy nt the
ARRL WAS (worked all states) Map which is
essential for area Jdesignations to properly identify
your ares from 1 through ¢ which is necessary to
properly identify your station by call sign. Without
the map you may bave problems identifving the
change in radio calt districts. Read the newast
License Manual for the latest station identification
regulations.

Keepinga Log

Station logs posed a problem tor me. There is a
choice of the ARRL Mini log, the standard ARRL
Log Book, or any other log book of yvour choice.
The important thing is to carefully enter all cails,
This was a new experience for me and was most
difficelt in a moving vehicle while operating either
cw or phone, [ devised a system of my own, first
because it is difficult to write while driving, and
second because the Jog book was always lost under
# pile of maps, clothing, ur other miscellany which
aceompany the pussenger on a2 trip, [ used an
ordinary clipboard and numbered the sheets on the
board which was always stowed on the dashboard.
I memornized the log format and scrawled (by feel
without Jooking at the sheet) in large writing alf
the data necessary for the log on a single large
8 1/2 X 11-inch sheet. This technigue permitted
me to keep my eyes on the road constanily, never
looking at the fog page even for 2 second. Turning
vour eyes from the road to a log book or to tune s
very dangerous. § would set my transceiver for the
center of the desired band and then tune anly by
frel both sides of the center. With g bit of practice
yvou will be surprised ai your proficiency. Remem-
her at 60 miles per hour, a second or two can put
you off the road.

Time was from a watch set to GMT, another
must for the mobiler. The instant a contact is made
get the. time Jdown, then the call of the other
station and your frequency and mode. With the
large sheet of paper on the cliphoard these notes
can be made (without looking) by writing in large
letters the information for later entry into the log.
After the contact the numbered sheet was re-
moved, folded. and placed on the dashboard for
entry into the log at a later time, This makes for a
meuch neater log and 2@ more accurate one, O
¢ourse if you Dave a rule of no driving while
hamming the log is kept by the usuul process.

QST for



Anaother spproach takes advantage of the rela-
tively new reduced logging reguirements for mabile
waork., You can enter the time, band, made, and
power betore the beginning of an on-theruad
stretch, Then have a grease pencit on the dashboard
or harging perhaps from the rearview rirror; use it
to write cull signs on the windshield «or side
window. These c¢an he transferred to the log at the
next stopping point {along with a time-out entry),
and the window wiped clean for the next stretch.
It isn’t necessary currently to enter a time in and
time out for each station when you’re mohile.

Other Hints

Cetting in and out of service stations, driving
afong tree-lined streets, and dJdriving under wires
across streefs are all constant threuts, The antenna
height becomes critical between the West Coast
and the Atlantic coast. Clearance in the West is
getterally 15 to 16 feet far underpasses and bridges;
however, in many places in the East, clearance is
limited to 13 or 14 feet. You must be constantly
alert forthe overhead crossings, low tree branches,
and overhead wires. The nverall measurement of
my antenna was i4’, 2" from bottom of the tires
to the top of the whip.

— INTERFERENLE FROM
LOW-HANGING BRANCHES

Many times when on divided highways or uther
low-density traffic roads 1 found that communica-
tion could he accomplished with safety{but if you
enjoy tailgating, turn off the rig, We stayed way
back of the traffic and when we got into heavy
traffic we would just stop evervthing until a rest
areq ot turn-off road became available. Safety has
tes he the first consideration at all times.

Almost two thirds of my calls were cw while
my wife was Jriving. This was great fun aad
relieved me from the cares of the road, Most of the
other third was voice, both while 1 was driving and
when my wife was driving. 1 also made a few calis
while parked or camped on bath cw and phone,
Maost of these contacts were to show off the rig and
ham radio to youngsters, Generally, though, it was
early to bed and early to rise with the hamming
done on the run. 1t is most helpful to have a piece
of ptywnad large enough to held your ante paper
under 4 ¢lip and also have room for the key and
arm rest when sending or receiving cw. You can
purchase cliphoard clips separately and affix to the
larger boards for use op your lap.

Those who have made the transition from
handkey to automalic paddlekey will find that
going back to the handkey may be some problem,
However, if vou wilt slow down and congentrate
on perfect code, the old key will surprise vou with
very nice readable sode in spite of the bumps. With
4 little practice vou will find vou can get a
compliment or two with the handkey.

It is real eusy to get mixed up with call signs so
special care must be taken to be certain vou have
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the right call recorded. The unusual distractions of
driving and outside noise can canse mistakes in the
calls, 1 used headphones when a passenger, which
helped some. Generally [ would tune for Qs
slowly over the band and contact the CQ caller or
listen in and ¢all one of the hams after the other
had signed.

Schedules and Nets

A schedule with the famity and friends at home
is difficult but is a pleasure and is most helpful for
special cantacts. Scheduies are sometimes demand-
ing and most always arrive at the most inconven-
ient time for your ptans. The time difference poses
many difficulties. You will soon have different
meal times, bed times, and getting up times, and
you will soan find yeu are out of touch with the
home pud so don’t tie yourself to too tight a
schedule. The once-a-week Kind are much easier
when vou can be comfortably located on a nice
high spot by a clear stream with a cocl drink
alongside. From hers you can get vour business
done, make a few social contacts, and enjoy
hamming.

One real benefit of mobile is the knowledge
that you are ulways ready to raise help or
assistance if needed. Nothing close to un emer-
gency ocewrred for us — but we were ready. It is
interesting to observe the skip in the radio signal
and how it changes as vou mave from place to
place, Ham radio won't hefp yorn much with hotel
reservations at a fifty-mile distant village, However,
there are MIDCARS and FASTCARS, companions
to WESCARS, acrass the vontinent, lThere are
numerous nets on all bands which you might hreak
in for more Joval assistance. The ARRL HNet
Dlirectory would be a valuable document to have
along if your trip is to be extensive. Another
hy-product is the ability to keep abreast of weather
canditions ahead and plan accordingly. The nets
4are  choice sources of current actual weather
conditions,

Repairs and maintenance are very difficult and
few small cities have tuch in the way of ham
parts, equipment, oy service and, of vourse, it
seems that vou make all farge cities on Saturday or
Sunday or when the stores are closed,

* The job of sending QSL cards is a big one when
vou get home but it is better, 1 think, than trying
to QSL swhen you are making camp, getting dinner
and other things uniess your wife does all the work
- and mine doesn’t,”

This article is not for all the old expert
mobileers with special equipment but for those
who haven’t strayed too far from the shack and
would like to try mobiling, So many of my
contacts expressed a wish that they could do the
same that this should be of some interest to those
with the heart to make a rice trip with a rig in the
car, It is really very simple and with care can be
very safe. It is really great fun. I don’t think 1 will
vver make a trip again without a rig in the car. G857

ARE YOU LICENSED?
L] When joining the League or renewing
your membership, it is important that you
show whether you have an amateur operator
license, Please state vour call and/or the
class of operator ficensé held, that we may
verify your classification,
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CONDUCTED BY GEORGE HART,* WINIM

PERSONAL PREPAREDNESS

TN FEBRUARY OST we talked about an
Lemergency check list, Shortly after the issue was
in circulation, comes a letter from the field saying,
in effect, “Yeah, that’s dandy, but what good is all
that truck if the guy collecting it is numb hetween
the ¢urs as far as knowing how to use it
concerned?”

Our correspondent has 4 very valid point!
Perhaps we are all to anxious fo [ook at the
material side of things, like building fancy
highways with all kinds of safety features but
paving very little attention to the kind of nitwits
driving on them with those lethal weapons known
as automohbiles, iike putiing up a ficld full of
rotary beams and rhombics and a row of kilowatts
but not knowing how to snag a rare one on a
crowdled band. What good is if if the guy who has
it st personally prepared to use it?

S0 how are vou fixed for personal pre-
paredness” 1ts just as important as having the gear
and accessories. Maybe morc so, bevaase someone
without all that stuff could do soime pood o he had
esperience and tramning, whereas sumeone without
either vonld do ne good even though seperbly
equipped otherwise.

Do vou believe that? Probably not, most
upprepared operators don’t. Joe Blow, who never
showed up for a drill, never handled a message,
never operated in an emergency, reports info an
emergency et wanting to “help.” He doesn’t
know the procedure, su he breaks in out of tum
and seconds go by as the NUS tells him to stand
by. After a while he gets impatient at being ignored

¥Communications Manager, ARRL.

ated breaks in agin, this fime explaining that he
has emecrgency power and wants to help, and
maybe describing some of his equipment. Atter
heing told again to stand hy and again being
ignored, he eventually poes up the band, gets hold
of someone and tells hm what a crumby
emergency net is in operafion down the band
maybe ou top of unother emergency net operating
on that frequency, or on top of an iselated station
calling for belp,

Coing an ¢mergency aud the band is full of Joe
Blows, usually with all the best intentions in the
world but simply unable to supply the kind of
aperating know-how needed in such a situation.
This takes participation, involvement, segular
tamiltarization.

S0 how are you fixed for personal pre-
paradness? Do you spend alf vour time on the #ir
chewing the my, chasing DX, hammering away in
contests, hunting for awaids? If vou bave a local
AREC pgroup organized, get in if, at least often
enongh to know your plece, vour function, and
some of the basics of evmergency net operation -- at
least enough so the rest of the gang will recognize
you and treat you a3 one of them rather than an
intruding outsider.

What do vou do o your microphone goes bust?
Punt? Bkill in handling ew is a part of emergency
personal preparedness. knough skill just barely to
pass the dicense test (then forget it as fast as you
can) is aot enough, In an ermergency, you should
have enough skill to report info sn emergency net
by cw if needed, or to copy sumeone ¢lse reporting
in by that mode. {Add a telegraph key to the Feb.
QST list!)

What, no local AREC unit? Isn’t it about fime
you {or your ciub) got together with the other
local hams and organized something? Are we going
to fet the ("Bers do it instcad? If no one in the
group qualifies for MO, organize anyway, under
some tame {RACES, mavbe?). Do it now, not
when the emerpency situation ocears.

This group of ARRL otficials was photographed
during the NTS meetings at the ARRL South-
eastern Convention held in Miami, Fla, on Jan. 21.
Lett to right are: S45HJ, 4RN Manager; WAILE, E.
Fla. SCM; WARKH, W. Fla. SCM; WaUQ, EAS
Chairman; and W48QQ, Asst. Manager JRN.
{Photo by W YT, E. Fia. £
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WILAW Preparedness

Another letter veceived asks us to what extent
WIAW is prepared to parlicipate in emergency
operation, either locally ot over a wider arca.

This hus aiready been documented, but our
correspondent  nevertheless feels that it is not
generally known, WIAW is fully cquipped for
emergency power by means of & 20 kw. generator
in the basement capable of running the entire
station, building accessories and all, Not vven
normal W1AW services would need ta be curtailed
if we had a power tailure. The gunerator is fueled
by propanc gas contained in {wo storage tanks
capable of close {o 24 hours continuous running
without refieling, Regular fests om emergency
POWer dre 1.

fn an emergency, national requirements of the
station would of course take precedence over any
local acHvities. Nevertheless, WIAW participates
reputarly at section leved in both the Conn. Phone
Net (CPN) and the Conm, CW Net (CN), and there
would be no dearth of experienced operators to
man the station if needed.

Yes, WIAW is QRV for emergency!

Fictures?

A picture may be worth 10,000 words, but it
certainly takes up a great deal Jess space. Or would
vou rather have the words? Thought not, In that
case, how about some pictures? Only two this
issue, both taken by the same person at the same
place.

You may leave us no alternative buf to get out
our cameras and stari taking pictures of ourselves
again! —~ WINJM,

Traffic Talk

Some of vou will have noticed that thete is now
betore BCC a petition for rulemaking to prohibit
vallect landline ilelivery of amateur traffic. We
predict this petition won't get to first base (unless
von consider its being given 3 RM number a base
hit), but it does point up a discrepancy in out
traffic procedures that can be both annoying to the
recipient of a delivery and injurious to our image
with the public we are trying to serve.

To begin with, let’s admit that in many cases,
maybe a majority, the recipient will be glad to pay
the toll charge, especially if the message is from a
member of the fumily in the service. There is an
HX prosign authotizing collect landline delivery
{HXA), but this may not slways be trustworthy
becuuse the anthorization, although ascribed to the
addressee, must be given by the oviginator, 1o other
words, doe College may assumie that Dad will pay
tor the telephone call (or maybe just not give a
hooth, but when vou call Bxad he may have
different ideas, especially if he has already heard
from Joe by mail or telephone on the same subject.
Paes he blame Jlae? Usupally, he blames pou as the
representative of a service that is fousy and has just
cost him money.

0of course, he van always refuse to accept the
charge. Few people will do thiss they’ll accept it
firgt, then get mad if i#'s not justified. It logical
enough to want to know what the message is
before  you  decept o charge {o  receive it
\nfortunately, the telephone company wants to
know who’s paying hefore it puts the call through,
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Puplic Service Horor Roll fanaary, 1972

Lhis listing is avazlable te amateurs whose public service
perturmance during the mnath imhrated guastifies Tor da nr
more tatal points in the nine categories helow, A definestion
wt the prants swarded for each tinctien is given in the
categary key gt the end ol the Hunor Rall listing, Plesse note
maximum paints for each category, Thase muking fewss than
45 points are listed with point totals oniy,
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WASIHY o Jo 12 v 12 B3
W) ME tne 1} v £3
WAZEPL 5 10 12 F L] ) 2
HAUNK [0 T 3 A 5 3
YEILRL &t 13 In 2* 1 5 6
WahBD L 1) I U ) | Al
WAanitk] in 1Lz R 37T
Vi KR L KU EVINS I I © &N
WIMEA e (a7 [ A 49
WasHM (LTI EUR 12 H) 44
WAnlVa m 1o o 5 4y
WHROW in w320 17 )
KpMRi nota 17 12 & 1
WARTWM fie 100 12 (3 5 3%
WHeaM XM v 1w LU 6 4%
WIMOCW 14 LA 1} G&
WK LTI T T F I B A 4%
WHRDX T I B L ] B ]
WHIME HENEE T [ 5 45
WHIIKL lo In EI I %
Koliy K LLERE i? 1 ] 3%
WAYZTW 10 fn A1 1y +7
KYHBALYNS o 4 11 e 12 2 4t
WASYIW 1 I 12 3 * 45
W2BLL L L 44 WIRNE L 9 WATARLIE L 34
WAzl L4 WaAMPL A9 WAKLD L L 34
WARYLE . . 3 WALOS ,oW O WIORN . L 04
WASNAY . . 34 WiNEM . MowiaYa . L 34
EAaQIO . . . 33 WadpNG L o 39 WHAKSL N T
WANGG . . 34 WASRVRI Lk KeYHV -3
WeEDT . 94 WeHH L . . 39 WBSALL . 4
KiROHE L. %4 WL . . . 39 VEIAWE . . 33
WALT* . . . 44 YEIDPO . . 39 WTPL PR ¥
WARNOG* . 44 WRXNOM . 38 WICE .. 32
WebkY L, . 44 WARAAW 38 WASHIG . . 32
WARIFC . . 44 WahET . 3% KAFAQ PRI
WL L4 WeINE .. 38 WR4SZR . 32
YeMA 44 Veinv .. 3R WR4VOR | »n
WAMSIG 44 WAN L, 3T WASRIBNZ . 32
YE3bXI 43 WH4TEHLL . . ¥ W9HRY . . 17
VEAEA .44 K2ETK . . n WAWYGD Az
WAPKLH . 34 WAKHRH . e WARYTH LA
WAGVYE . . 43 KRNUW . . 36 VEIHKC LA
WIHGEHT Loy WARCCE L3R VERRQL -
WBaBY LA A L L 3R Vsl .32
Whak ki L3 kalWw A% WALMO T
WHRCAU . . F1 WAREDE 35 WHIHX . ., dI
WEMNY . 30 KISXE it KEMIDN L.t
W2LR PP L VhaegT . s
* Lenctes multiaperator stabon.

L'ategerry Kev. 11) Cheeking inta ow gets, © point each;
12) Checking into phonesB [ TY nets, | peint exch; (4) NCS
W nets, 3 points each; (41 NUS phone/RLTY nets; & points
eichy (5} Pertormung limsan, 4 pointe eachs (b} Legal phone
patchex, | point each: (71 Makiog BPL, 3 points regardless of
truftic total; {81 Handling emergency tratfic directly with
disaster area, 1 pennt each nessage; 9] Nerving as net
Aunagel for entira manth, § pomis,

and thus an impasse. The telephone company wins,
you lose.

S0 what’s to do? Only one thing ~ don’t deliver
messages by collect landline uniess youw are
reasonably sure that the charge will be willingly
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accepted at the other end. This means, for all
practical purposes, don’t deiiver by toll call at all
unless you are willing to pay the c¢harge. And don't
forget, if the called party refuses the charge and
you then agree to pay it, the charge 15 higher than
it vou had dialed direct.

What, then. cancel the message, assuining vou
can’t get it any closer by radio? No, mail it. Kick in
the six ceats. For ten bucks 4 vear vou can mail
over 165 messages. If that's too much money a
year to spend in pumsuit of vour hobby, vou're
realty in had shape; and rare is the traffic man who
will find it necessary to mail that many messages in
a vear. - WINJM,

National Traffic Systern. The EAS chairman
{WauU0), the EAN manager {K2KIR) and the 4RN
manager {W4sHI) attended the Southeastern
Division Convention in Miami in January for the
purpose of establishing better rupport with the
active Plonda NTS cantingent. W2UQ reports that
the mission was highly successful, that there s a
gredt deal of traffic interest in the Gator State and
support of NTS s high — but Woridiaus have
always felt themselves sott of out in left field as tar
as NTH is concerned, far from the scene of most nf
the action in the Eastern Area, largely neglected as
NUS prospects for EAN and._as prospects for TCC
functions, torn hatween two regions (4RN and
RN35). And vet, here is a pocket of intense traffic
activity and avid NTS support. Qur Eastern Area
staffers spent mary hours hefore and during the
convention discussing the full gamut of NTS

topics, fully accomplishing the intended mission of

seeking better NTS contact with the Floridians, An
udded benefit was an improved impression of
tlorida’s place in the overall NTS picture.

Januagry Reports. Comments are very scarce this
month from the pet managers, WINEM sez “Itis a
sad note to see an entire net operation fold except
for the NCS and EAN haison men whep a
simuiated power failure hits . the entire third
region.”™ Other managers reporied that the SKET
went smoothly slthough the emergency power
requirement left spme nets short handed.

January Report Summary

Tratfic  Rate Arg. Rep %

2308 1451 69.5 gR.0

f4n5  1.144 44,4 1HLD

1538 1.054 4. 100

Hnd 469 13.7 9i.2

3 higd 03 SH.8

635 A56 @4.h 97,8

1) 30 154 K67

LUk LART 85 9.4

wid As52 14.1 1.0

435 70 3 &30

UL A2 133 426

705 516 10N LR

487 422 84 54,9

244 XD 4.3 He0

E66 172 3.3 a4
TCC Fastern .. 1741 1096
TCC Central RIT
TCC Pacific 1097
Secttons? | 17905

Summary . ... . FIEI FAN {0
Revord ..., . L IR LSon 191
70T functions not enunted as net sessions.
2Zaction nets teporting (721 AENR. AENB, ALND.

AENM, AENG {Ala,): QZK (Ark.b CN, CHN, CUN (Cola.);
SCN. 5CNT, NUNSCalif ) CN, NVHE (Unom.y WEPN, GN,
OQETN, OFN, VIIN, FMTN (Ma.): GSN, GTN (Ga.); LLN
¢HL); LAN {La): QMN (Mich,), PAW, NSN, MIN, MSPN
(Minn); ECTN (NJ. NLL, NYS (N.Y. i NMRTN (N.M.);
NHVTN (N.H.); CNL {N.C-5.C00 SU2bM. BN, O3SBN,
APRMN (Ohio): t PA. PIN, PTTN. KSSN, WPA. (¥Fai:
RIFOM (R.L); PARNM. ThX, I'TN {Tex.: BUN (Utha)y
NHVTN (Vt); WSSMN. WIN, SW2RN, WSBN, BWN, BEN
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(Wis.); WEN, NSN, PSEN (Wash.): WVODT5, WVN, WYNN
YWV VN, VEBN (Va.): WMN (Mass.); APSN (Albt.): MTN
(Mant.»: GBN (Ont.}: WOV UHFE (Que.j.

‘Franscontinental Corps. W7DEY  reports afl  going
simothly with TCC Pacific, Jack is tilling 1n for WoVNQ who
15 on vacation. FOC Eastern had at least tour stabions on
emergency power during the SE'T, W3LMI veports & tairly
good tradfse total for the month of January,

et of
Arex Functions o Seccessfil fraffic Trafric
Bastern - .. ..., 124 LR d 1046
Central ... 1z 27.9 i802 877
Pacific .. .ovvneans 132 a2 1194 a7

The TOC Roster: bastern Area (W3EML, Dir)-Wis BiG
BIE ONIM QYY YNE, KISSH, W3 FROGRZ, WA2s 10U
WA, WBIREE, W3EML, K3IMVEO, Wds 500 U0, K4 KNP
YIM., WBANMO, WHs PMI RYP, KREMQ, WARPIM, Centrat
Arca [WELCX, Dirg-Wis OGG 21V, WRAKPE, Was GU MT
NBM, WB2LIFGPS, Wds CXY DND YB, WASVEIM, Wos HI
INE LOX ZHN. KPAEM. WABIAW, Pucific Area IWOYNQ,
fhr-W5RE, KSMAT, Wes BGE OV IPW MLE MNY RSY
YET, WAns D] LHA. Wls BO M EZ P 7K EXB GHT,
WHLO, KDISP.

Independent NEt Reports

Net oo e Sessions frafiic  Cherkans
Farly Fighty Free ..., ... 30 214 18h
Eastern AreaSlow ... ... ... 25 ol 180
All Service e cieenaiel 7 n 0
Mike barad ... i aal oty 27 185 IR
M0 Meter Interstate S8R Traftic 21 mni4 114
North American 888 Trathe . .26 197 490
T Traffie ..o a0 5 766 22
Fast Coast 'Tecnape Eratf"c 124 277
758 Meter Intesstute 588 . 212 T EHOR
Northeast Teaffic ..., ... .. SN 428
Public Service Piary
On Qet. B, WABRLX was traveling on the

Washington-Baltimore freeway when he noticed 2
man  being dragged from a var parked on the
shoulder of the road. Stopping to investigate,
WAIRLX learaed that the man had suffered a near
fatal heurt attack. WAIRLX then put ont a call for
medicai ussistance on the WA3DZD repeater and
was answered by K3GEL who notified authorities,
WAIRLX then spotted a passing car with medical
lteense plates and flagged it down. In the meantime
K3USG had arrived on the scene and took over the
cnmmunications duties. Confirming that a serious
emergency situation existed, he called W3FDU
who in furn requested an ambulance from the state
police. K3USG was notified that a helicopter was
being dispatched and should arrive in a matter of 2
few minutes. The amateurs atfention then turned
to stepping trzffic and clearing a {anding place for
the helicopter. By the time the helicopter arrived 2
space had heen cleared for the landing. The patient
was placed on 3 stretcher, given oxvgen. and
Inaded an the waiting helicopter. As it departed
WAJIRLX and K3USG tumed the five mile trattic
jam over to the police - (W3(‘m

Gn et 23, hl KBQ was driving throuph
Hartford, Conn. when he came upon 2 car-motor-
cycle accident. Using the WALKHE repeater,
WATELA was advised of the situation and was
requested to natify the proper autharities, Within
minutes an ambulance was on the scene freating
the injured. — (K1KB)

While mohiling on Route 189 near Concord,
N.H. on Dec. 14, KICHG came upon an automabhile

QST for



E. Fla. SCM W4ILE (left} and 4RN Manager
WASHJ discuss the possibility” of a daytime NTS at
the ARRL Southeastern Division Convention in
Miami, Fla. on Jan, 21. (Proto by WHIYT, £ Fla,
SEC)

accident. A call on the WIAILE repeater was
anwwersd by W1BYS who phoned the State Police
with details of the accident. Within five minutes
pofice had arrived and the situation was under
control. - (WISWX)

Whilte Jdriving along Raleigh Road in Wilson,
N.C. on Dec. 23, WaRIZ noticed smoke coming
from an automobile directly in front of him, After
determining that the car was actoally on fire
W4RIZ, who was already in communication with
WA4ZL} and WB4ANXS via 2 meter fm, asked
WB4NXS to notify the fire department. W4RIZ
remained at the scene fo provide communications
until police and fire units arrived. - (WB4NXS EC
Wilson Co., N.CJ)

On Jan. 7 WB4GYX was fraveling along
Highway 85 in Okaloosa Co., Fla. when he came
upon an autg that bad rolled off the road and

BRASS POUNDERS LEAGUY
Winners of BPL. Certificates for fan, Traftic

call .., . Odg, Rewd el Lied, Teekal
WICUE /4 .. 230 1276 1449 I InK)
K@ONK . . 157 44 1] F:1 L6id
WIBA . . . . 1B Sid S0s 57 [1ae
K3INSN Ce . . B 448 330 & L)
LN Y415 R &40 - 40 880
WakMmL . .. 37 433 a2 H Ba)
WARVAS . ., 102 3% In 262 TI8
WASYIW ., , 284 23k 134 36 [XTH
WaswL . ., - 391 258 679
W3IVRM ., , 208 19 2 4 finlr
wWeLLX ., ., 1% 382 262 9 Rt
WBBGVE ., . 24 279 el | 24 hOd
WARETX . ., 76 213 299 a (2414
WhoBlk . . 110 198 1au (3]} S
WAIOGM ., &4 Jas T 7 593
WAIQODY L 145 236 a7 &3 582
3N . 8 G2l 203 3 578
Lot Hin IR 1 &871
A XY ral i a 882
0 78 a4 14 533
L) 241 141 I stz
43 250 I%T 25 508
. 24k 2 e s02
T34 1881 14749 a3 383K
BPL. for (M1 ot more nriginations-plus-deliveties
WA2EM . L e RKeUYK . L 145 WAIOQFN . 114
WRAHME . 2855 WAIN . . L 140 WASLLY L 114
WASYEE . 247 WHePSP L 141 WAIELEKS) 113
WARWPD | 234 WRQUU | . 138 W4BAZ . . t13
WITYN |, | 210 Wioki3d | 130 WAIMDY . 112
KRECNA 209 WE4HIK 127 WH4RVX . 112
WhoWlk . rer weSDXE 127 WANRYVT L (12
KIVEA | 183 WALKVI 125 KIVYY R
KOYTK . . 1le7 WAINAZ . 124 walLE .- 10A
KIDQT . . 155 WARNOY . 122 whanbl S oK
WEIBX . . 151 WB4SVH L1200 VPR RL L lod
WASUOA | 148 WaAASUE S WIMPX L o
KgBXF . {17 WAIKZE(Dec)lud
tlore-Thon-Cine tdperator Station
WaTWE 1R

KINQGMec,) 231
VAUN(Dec.j 144

BYL Medallions (see July, 1968 (387, p, 99 have been
awarded to the fullowinp ainateors since tast month's listings:
WEBILTW, WBSVX, WolNH, KaUYk, WATAV], WAROBR,
KOTX).

The BPL 8 open (v amatews in the United Sates,
Cunada aml U8, pussessions who cepart to their SOM o
Inestage total of 500 of 4 sum of ariginations and delivery
puints of 140 or wore for auy caleadar mouth. All messages
st be handied o amateur frequencies within 48 hours of
receipt i standard ARRL form.

April 1972

pinned the driver inside, WB4GYX called for
assistance on bis 2 meter fm mobile rig and was
answered by WAROM, W4ROM learned the details
of the accident and then called the police. Within
six minutes police and an ambulance were on the
scenie. The victim suffered only minor injuries but
if it hadn't been for the timely arrival of WB4GYX
the victim could have died of shock., - (K4CLM
EC Qkaloosa Co., Fla.}

On Jan. 20 and 21 g severe snow and ice storm
hit the Pacific Northwest. One of the hardest hit
areas was the Fraser Valley in southern British
Columbia. In Boston 8ar, B.C. ull connections with
the cutside had been cut off. VETBBRC was the
anly means of communications in Boston Bar,
Operating on emergency power he informed the
rest of B.C, of the situation in Boston Bar via the
B.C., Amateur Public Service Corps Nef on 73
meters. A aumber of health and welface messages
were handled for stranded motorists as well as
commuuications far the RCMP and the highway
department. (ther participating amateurs included
VEGAAV, VE7s AMW, AHC, BBC, AXH, VB, -
(VETFR, SCM B.()

On Jan. 22 the St. Louis, Mo. area amateur
radio operators were called to assist in the search
for a young man who was missing from the Si.
Louis State School and Hoespital. The voung man
was partially blind and retarded.

[nitial efforts to locate the youth were spear-
headed by a group of volunteers from a local youth
association. Atter 24 hourg of search without a
clue the county palice were cantacted and a
request for walkie-talkie radios was made, Police
radio supervisor KOAHD was on duty at the time
ated ke immediately contacted members of the St.
Louis Repeater Club ¢n request their cooperation.

KODCQ and W@KUJ instituted call up pro-
cedures and within thirty minutes a dozen hams
equipped with tnobile and portable fransceivers
were headed for the search area, WAQQAH estab-
lished a radio command post to courdinate the
search groups,

On the moening of Jan. 23, the mobile op-
erators visited area churches and homes to inform
the public of the missing vouth. A short time later
the youth’s body was found and the search was
terminated. A total of twenty amateurs took part
in the search. — (K@AWM)

On Jan, 31 WASOUD received a call from
WASEQW on the Enid repeater. WASEQW advised
that he was on 1H-35 north of Oklahoma City,
Okla, and that there were 2 number of high voltage

{Continued on page 95/
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iHamfest Calend%,

Alabama — The Birminghamfest is Sunday, May
7, at the Exhibition Hall, Alabama State Fair-
grounds near Five Points, ‘West in Birmingham.
Unntests, net meetings, eveball Q8Os. and fun for
the entire family., More information from the
Birmingham  AKRC, W4CUE, PO, Bax 603,
Birmingham, AL Y3201,

California ~ The Fresna Hamfest is April 28,
29, undl 30, ut the Fresno Hilton Hotel.

California ~ The annual Navy-Marine MARS
pienic, swap meet, auction, and hamfest is 16 April
at the Adobe De Polomares, Pomona. Displays,
auction, kKiddie activities, talk-in, and more. Bring
vour own lunch and drinks. Har-B-Q pis on the
grounds, Fun begins at 10 AM., auction at 2 P.M.

Culifornia — The Sacramento Valley Ham Ciet-
Together will be Mav 20, from 9 A.M, to 5 .M. at
Carmichae! Park, Carmichael, For information,
write Stuart Chuechon, WeOME, 1031-34th St.,
Sacrgmento, CA 9skle.

Connecticut - The ri-City 4RC 23rd Annual
Hamiest will be held at the Crocker House Hotel in
New London on April 29, Tickets are $8 which
includes a steak dinner and the registratron. Full
day of sctivities starting af 0900, Big awap and
shop tables, technical talks, MARS, AKRL forum,
LD meetings, CN/CPN, DX info., and repeaters.
Registration and information available from the
(ieneral Chairman, Robert York Chapman, W1QWV,
28 South Rd., Groton, CT 06340,

Pistrict of Columbia — Potomac Area Hamfest
at Westminster, Sunday, April 30, 9 A.M. to 5 P.M.
Registration is §2 and includes flea market or
tail-gate sales. Professional food and beverage
catering. Parking for 400 cars. All the customary
hamtest activities. Information from K3LNZ,
K4LHB, or W3EVF per Callbook address, or
KILNZ at 202-563-0763. Talk-in on 146,94 MHz.

Florida — The St Petersburg ARC (SPARC)
will hold its annnal Hamfest on May 7, ¢ AM, to 3
P.M. at Lake Maggiore Park, 9th St. & 3&th Ave.,
So., 5t. Petersburg, Registration is $1. Swap tables
provided. Free parking, covered shelters, and treats
for the kids. Bring the family and vour lunch,

Useorgia ~ The Columbus ARC Hamfest is April
9. Information from CARC, 1158 Tate [irive,
Celumbuy, GA 31606,

Illinois — The Kishwaukee ARC Hamfest is Mav
7, at Hopkins Park on [llinois 23 in DeKalb,
Advance tickets $1, $1.50 at the park., FTalk-in on
146.94 and 7.253 MHz. Plenty of fand and
parking. For more information contact Greg Ordy,
WBSCTH, 1421 Suburban  Apts., DeKalb, (1
6011S,

Illinois - Moultrie Amateur Radio Klub, 11th
annual Hamfest, Wyman Park, Sullivan. iliinois,
April 30, 1972, Indoor-outdoor market. Ticket
donation $1.00 in advance. $1.50 at the gate. Open
B30 AM. WaBIL-146.94 m#z. M.A.R.K. Inc.,
P.Q). Box 327, Mattoon, IL 61938,

lowa - The 3900 Club Annual Spring Get-
Together is April 15 at the Holiday Inn at Okobojl.
Program begins at 3 P.M., then dinner, then
another program session. More information from
P{ck Pitner, WOFZO, 2931 Pierce St., Sioux City,

Lyuisiana — The Baton Rouge ARC 8th Annual
Hamfest is May 6 and 7, at Father Colbert’s Camp,
just east of Baton Rouge aff Greenwell Springs Rd.
The banquet Saturday night is $5 ($6 at the door),
reservation deadline is April 24, The lambalaya
picnic on Sunday, $1.50. Send check pavable to
BRARC Hamiest, F.(b. Hox 53194, Baton Rouge,
LA 70805,

Marvland = See District of Columbia.

Massachusetts — The USAF MARS Region |
t-onvention is Mayv [(9-21, af the Statler-Hilton
Hntel, Park Square, in Boston. All are welcame,
MARS members or not!

(8
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Missouri ~ ‘The Third Annual Northwest
Missouri Hamfest is May 7, from 1000 to 1600
lngal time at the U, AW, Hall, (laycomo (H.8. 69
ALT avross from Ford Motor Plant northeast of
kangas City). Complete program including white
elephant sale for X¥TLs. Talk-in on 146.94 and
3.925 MHz. Advance tickets $1, §1.25 atf the \oor.
information from PHDARA | F.(J. Box 11, Liherty,
MO 64068,

New Mexicu — The Mesilla Valley RC of Las
Cruges aniual Bean Feed Hamfest on Apri 30, at
the Volunteer Fireman's Park, La Mesa., Starts at
f1 A.M., Bean Feed at 1 P.M. Information from
MV RU, Box 207, Messila Park, NM 88047,

New York The Hockaway ARC Spring
Auction and FMers Get Vo-gether will be April 28,
at the Hall of Science, 111th St. and 48th Ave.,
Carona (the old World’s Fair Grounds). Doors open
at & PM, Two dollar donation includes free
refreshments, Information from Al Smith,
WAITAQ, P.O. Box 341, Lynbrook, NY 11563,

Ohio — The st Dayion Hamvention will be
held at the Hara Arenas and Exhibition Uenter on
April 22, Large exhibit of the latest wnateur
equipment. Technical sessions znd forums covering
stech subjects as vhi, DX, ARRL, ARPS, RTTY,
antennas, ATV, MARS, and more — hidden trans-
mitter hunts, program for the ladies, net meetings,
vontests. Free parking at the Arena Friday night
and Saturdav. Free bus service from downtown
Davton via motels and hotels, =elf-contained
tradlecs and camper units will be permitted to park
overnight in the parking area. Advance ticket sale
cioses April 20, Registration in advance is $2.50,
%3 at the door, Advance banquet registration is §7,
7,50 at the doot (banguet onlv $4.50, ladies
iunchenn %2.50), Additional information and map
from Davton Hamvention, F.0. Box 44, Davton,
H 45401,

Tennessee — The Greater Knoxville Hamiest/
Mea Market is Suanday, April 30, at 1 P.M. at
Chilhowee Park, off 140 East. For a map und
details contact Bronce Fitzgerald, WA4ZCX, or RO
of Knoxville, P,Q. Box 104583, Knoxville, TN
Frlg,

Texas — The arnual picnic and get-together of
the 7290 Traffic Net will be April 28, 29, and 30,
at Bastrop State Park, Texas. Camping sites, cahips,
utid motel ronms ure available. Registration is $2.
Mail io Bill Biehunko, 1508 E. Warren 5t.,
Victoria, TX 77901.

Washington — The Skagit ARC of Washington
State will” hold its Ith Annual Hamfest and
Bangquet at Brvant Grange Hall on April 22. An
ull-day program is planned, with Northwestern
Phvision  Phrector Thurston and other ARRL
officials on hand. Special activities for the women
and 4 tour of the Navy’s million-watt radio station
at Jim Creek ate planned, For further information
and advanced registrations contact Norman Ray,
WILFA, 14005 132nd Ave,, Kirkland, WA 98033,

COMING ARRL CONVENTIONS

May 28 — Virginia State, Vinton, Virginia

July 1-2 -~ West Virginia State, Jackson’s
Mill

Auvgust 5-6 — Michigan State, Saunit Ste.
Marie, Michigan

October  14-185
Mateo, California .

October 20-22 -~ Hudson Division, Tary-
town, New York

October 20-22 — Southwestern Division,
Santa Maria, California

NOTE: Sponsors of large ham gatherings

should check with League headquarters for

an advisory on possible date conflicts befoxe

rontracting for meeting space. Dates may be

recorded at ARREL Hq, for up to two years
in advance.

Pacific Division, San




‘Q-Stravysyas

Trans<'anada on Bicycle and Ham Radio — 1972

Ron Samchuk, VE4SR, is organizing a bicycle
trip along the Trans-Canada highway with other
young hams this summer. The aim is to promote
and stimulate public interest in amateur radio. All
gear will be carried on bicycle, Application has
been made for a special call and special QSLs will
be issued for contacts; an informative brochure is
planned for hand-out to the public slong the way.
Average travel is expected to be 5¢-100 miles per
day and radio operating will be during the evening
haurs. (From the Canadian A mateur Radio Federa-
tion Newsletter — February 1972}

The beam's ready to go . . .

Everything's ready at the top of the tower . | .

Jim Price, WHFXP, sent us these exciting
photos. The action took place at the QTH of Andy
Lippens, ON4OB, of Melsbroek, Belgium, about 3
miles from the Brussels Airport. IT von want to see
the finished installation, vou'll have to work
ON4QB. . . the final shot is an his QSL card!

Heads up, here she comes.

KIRGQ Attacked by ST/

KIRGOQ was viciously aftacked by QST maga-
zine recently. However, showing true heroism and
amateur spirit he rescued his eguipment, sustaining
an injury to his arm in the fray. John iz now fully
recuperated.

While tuning up for a local repeater, John saw
his homemade bookshelf, ¢containing many, many
vears of back issues of (ST magazines, beginning
to topple toward the operating table. Anticipating
damage to his gear, John threw himself over it; the
-nagazines and bookshelf landed, throwing him to
the floor and pinning him there. Alone in the
house, it took him nearly an hour to extricate
himself, He is happy to report that his arm is fine
now and that none of his gear was damaged! —
WA INQI (from The Sguelch Tale, published by
the Northern Berkshire ARC) )

AH set, start the “chopper.’”

Hook it on quick!




FCC Picks K3BNS

ARRL Fights EIA's 220 CB Idea
New Leaders, Hudson Division
VE3AW Gets Canadian Medal

K3BNS GETS FCC POST

John B. Johnston, KIBNS, of Levittown, Pens-
sylvania, bas been appointed as Chief, Rules and
Legal Branch, Amateur and Citizens Radio Division
FCC. The post has been filled by a non-amateur on
an Tacting’’ basis only, since Bill Grenfell, W4GF,
retired from it last year. John will be working for
Prose Walker, W4BW, Chief, Amateur und Uitizens
fadio Division, and one of hig principal duties will
be drafting responses to. the any petitions for
rulemaking ¢ RMs) which await FOC action.

The new chief holds a BS in Flectrical Engineer-
ing from Ghio University, 1951, and since that
time he has been doing research and development
in satellites, analog and digital computers, micro-
waves,  radar, missiles, infrared, and electro-
magnetics for such firms as Fairchild [ndustries,
Sperry Gyroscape, RCA, and Genvral Electoe,

E3BNS is 4 pust president of the Frankford
Radio Club and of the Penn Wircless Association
and 18 the 1970 holder of PWA’s “Buck Award.”
He has had articles published in Q87T and other
radio magazines and won an ARRL Communica-
tions Depariment arficle award in March, 1966 (™A
New Year's Resolution,” page %7) A former
assistant  director (1970-1971) of the Atlantic

Division, John’s 2 Life Member of ARRL, active on.

the h bands on cw RTTY and phone ~ particuiar
ly in Sweepstakes, the ARRL DX Contest, and,
with the W3SK vrew, in Field Day. His new job
began February 14, and he now resides in Dur-
waod, Md.

OST  VISITS DETROIT {EEE MEETING

Advances in solid-state technology have fos-
tered development of electronics for automobiles,
a subject which bears watching by amateurs be-
cause of our propensity for putting relatively
high-powered rigs i our cars. Accordingly, Doug
Blukeslee, WIKLK, assistant technical editor of
(ST, attended the annual conference, Vehicular
Technolagy Group of the [EEE af Letroat.

The high point of the meeting was a symposium
moderated by br. Lester Hogan, president of
Fairchild Camera and instrmment, and inclnding
representatives of General Motors, Ford, and
Chrysler, Among the interesting puints developed
was the view that ignition noise in automobiles s
now under control; no further improvement pro-
gram is under way. Radio-frequenuy interference
with vlectronic braking systems was discussed: a
felephone company employes reported several
cases of trouble when 130-MHz gear was uperated
from cars with the anti-skid systems. He ulso
mentioned the unhappy response from automohile
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owners who found warnings against the nuse of
radio sets pasted in the trunks of their cats, It was
stated that in the vases investigeted by General
Mators, the problems were vaused by impiaperx
installation of the radio equipment.

Fairchild’s Dr. Hogan — a computer on a chip

Dr. Hogan, in his favorite role as vistonary of
the semicomductor industry, predicted that
“charge-coupled dovices™ will allow s many s
100,008 scmiconductors to be fzbricated on a
single ®ilicon chip, Thus one or two IUs would
suffice for a complex computer. Hogan is noted for
the accuracy of his predictions — in every aspect
except the time needed to complete development.

{ther papers presented covered such subjects as
cell-system repeaters for mobhile radio; digital up-
plications in  radio communication; a repeater
system using the same input and output frequency;
and recent advances in Gunn-diode microwave
devices, Manufacturers’ displays showed 2 wide
range of tone and digital devices intended to
replace veice for mobile communications.

ROLAMND B. BOURNE, WIANA

It is with great sadness we report the death of
Roland B, Bourne, W1ANA, on February ¥ af the
age of 77. Since 1463, Rolard has been curator of
the ARRL Museum at headquarters, not only mn
the sense of guardian, but restorer. cempleter,
rebuilder of antigue ¢quipment. His work here has
twice carned the commendation of the ARRL
Board, and in 1969, he was voted Outstanding
Member of the Yeur by the Antigue Wireless
Association.
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From the past . . . WIANA, the 1969 Antique
Wireless Association plague, and a part of the
League Museum,

R.B. was a murine wireless operator from (912
through 1914, served in the Signal Corps in Europe
[917-1919, and graduated from Rensselucr Poly-
technic Institute in 1920 as an electrical engineer.
He served RCA as an engineer at Riverhead, N.Y.
from 1919 to 1924, was chief engineer tor the (.
D. Tuska Company, 1924-1915, and then for the
next 35 vears served the Maxim Silencer Company
variously as vice president for acoustic research,
treasurer, and director, He held 72 patents; was a
pioneer in radio control of gliders; wrote hoth
technical and general articles for QST (his i Can’t
Be Bothered,’” July 1932 is considered a classic by
many OTs); was a familiar voice on the air,
especially »t 3999 kHz; and was one of the
founding members of the Old Old Timers Club.
Qutside of umatecur radio. he had a deep interest in
optics, astronomy, photography, and lapidary arts.
He leaves his wife, Emma, two daughters, and
seven grandchildren.

ZAK, DIEHL GET HUDSON POSTS

With the election of Harry J. Dannals, W2TUK,
as president of ARRL ireported here last month)
and his suhsequent resignation as directar from the
Hudson Division, Stan Zak, K25JO {who has been
vice director since 1965) has become the director
effective January 26, 1972, Stan lives in Port
Chester, N.Y., is 44 vears old, and is a supervising
eigineer for the New York Telephone Company.
Long active in radio organizatioral work, Stan is
past director, past secrctary, and past editor,
Westchester Amateur Radio Assoviation; chairman.
Durand Scout Center Radio Fxplorer Post; sevre-
tary, pasi president, past vice president. past
tirector, Hudson Amateur Radio Council, and
member of its call-letter license plate and K2US/
World’s  Fair committees; co-chaieman, 1964
ARRL National Convention and chainman, 1966
Hudson Division Convertion: and commuanications
chief, Port Chester-Town of Rve Civil Defense,
First licensed as a Navice in 1956, Stan has worked
up through Technician and General for his present
Advanced Class license. His present term as direc-
tor ends at noon, January 1, 1973.

George A. Diehl, W2IHA, of Chatham, N.J., has
been appointed by President Dannals as vice
directar from the Hudson Division for the remain-

Qur new president, new Mudson Division director,
and new Hudson vice director all spoke at a
meeting sponsored by the New Providence ARC of
Murray Hill, N.J, (. to r.} Barry (. Cohen,
W2PDG, club president; Vice Director Diehl,
W2IHA; President Dannals, W2TUK; and Director
Zak, K25J0. { W2KFO photo)
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der of the term ending January 1, 1973, George is
an engineering department chief for Western Elec-
tric, warking at the Bell Labs in Whippany, N.J.
After hour, he's servedd as assistant ditector from
the Hudson Division 1962-1972; trostee, past
president, past activities manager, past secretary,
Tri-County Radio Association. Inc.; president, past
vice president, past secretary, pust director, Hud-
sort Amateur Radio Council; and coordinator tor
K2US/World’s Fair; chairman. 1970 ARRL Hud-
son Division Convention; first licensed in 1935 as
W3FVZ. Not all of George's spare time goes {o
ham tadio: he's heen active at local, county, stafe,
and national levels in Board of Education work,
including service vt the Policy Committee uf the
National School Board Association,

GSL BUREAU CHANGES

Karel Tettelnar, VE6AAV, has resigned as
ARRL QSL manager for Alherta, effective March
1. 1972, The new manager 1 DNunc bandson,
VE6TK, 1 E0¥ Trafford Drive NW, Calgary 47, AB.
A hearty “Thanks” fo Karel and his wife, Muargaret,
VEA6ARP, “Welcome aboard” to Dune!

Another slight change: to the address used for
Ed McVittie, VE40OX, the Manitoba Q8L manager,
please add the new postal code R3N QBB




Last July VE postage rates went from 6 to 7
cents for an ounce of first-class mafl, and the U.8.
rates went from 6 to 8 cents. The Canwlian rate
rose again the first of the vear, from 7 to 3 cents,
If there®s u chance vour eavelopes on file with the
QSL manager have the wrong amount, how’s for
sefiding Bim some 1+ or 2-cent starmps fo bring
yvours up to date?

COVER PLAQUES FOR 1971

Each month the directors of ARRL sviect by
mail vofe the best article ot the month contributed
by a volunteer (staff articles are not eligible). The
award itseif consists of a alne printing plate of the
front cover, mounted on a walnut board.

Winners of 1971 plaques were:

Jorruary: “Compact-A-Test,” by Boh Palmer, GSPP
February: “The ATR-166," hy William 1. Hall,

K1RPB
March! A Solid-State SETV Monitor.” by Robert

F. Tsehannen, WoLUO
April: “The Five-Finger Kever,” hy R, H. Turrin,

W2iMU
May: “Simple Arrays of Vertical Antenna Ele-

ments,” by james L. Lawson, W2PV
June: “New Life tfor the All-Awmerican Five,” hy

Larey Lisle, K9KZT
Judy: A Solid-State Noise Blanker,” hy Frank N.

Van Zant, W2EGH
August: A Technique for Burst Fwo-Tone Testing

of Linear Amplifiers,” by Hob Buus, WA2HVA
September: “Custom Design  and (‘onstruction

Techniques for Linear Amplifiers,” by Merle B.
Parten, KebC

"A SolidState 8STV Monitor"” won the March,
1971, plaque for its author, Robert Tschannen,
WOLLIO (left). Presentation is by L. €. Shaw,
president, Wheaton Community Radio Amateurs.
(WIPY(; photol

dctober: “Voltage Multipliers,” by Jack Althouse,
KeNY
November: “A WWVL Receiver,” by Hugene Pear-
s, W30V
December: A Lorty-Meter DDRR Antenna,” by
W. E. English, WoWYQ
Have vou a project which would make a good
(8T story? We have 1 technical editing staff who
can pretty up the words, should they need it =
ideas are more important for (IS8T articles than a
finished writing job.

TECHNICAL MERIT AWARDS

An annual award is made, too, for a major
wontribution to the technical side of amateur radic
— The ARRL Technical Merit Award. The L1470
Awdrd, by the Board at its May, 1971, meeting,
went to Louis N. Anciaux, WB6NMT; Paul J.
Stivder, K2CBA: and Lester L. Whitaker, WTCNK,
tor their unusual skill and steadfast determination
which resulted in the first 220-MHz esrth-moon-
garth QS0

The 1971 Award, by the Board at ity fanuary,
1972, meeting recognized the vufstanding studies
and contributions to the advancement of know-
ledge of Kdayer propagation in the vhf range by
Melvin S, Wilson, W2BOC/WIDFEL, author of art-
icles i the December 1970 and March 1971 issues
of 25T on the subject.

Nominations for the 1972 award can be made
any time, wp to nud-December, by letter to
Honorary Yice President W. M. Groves, WINW,
1406 West 12th Street, (Odessa, TX 79760,

GOVERNMENT HONORS VE3AW

Governor-General Roland M, Michener in De-
cember awarded the Medal of Service of the Qrder
of Canada to David 8. Lloyd, VE3IAW. This award
is made for “Fxcellence in all fields of endeavour
in Canadian Life.” For Dave, it is purticularly in
recagnition of his efforts in helping the blind to
hecome radio amateurs, (Dave had earlier received
the Christopher Columbus Gold Medal For 1970
ftom the International Institute of (ommunica-
tions in Genoa, ltaly, und the 196R Onturio
Amateur of the Year award from the Hadio
Society of Ontaria,)

Governor Frank Licht {rightl presents the procia-
mation for Rhode lIsland Amateur Radio Week,
December 5-11, to John Good, K1HZN, 1471
FPresident of the Providence Radio Association,
ceiebrating its Fiftieth Anniversary of ARRL Affil-
iation, Among the points touched on in the
document: amateur contributions to the advance-
ment of technoiogy, development of international
good will, and provision ot vital communications
seFViCes N emergency.



David $. Lloyd, VE3AW

VEIAW is o ploneer amateur, holding Certifi-
cate of Proficiency - Amateur No. 1, granted in
July, 1920, by the Department of Naval Services,
and is 4 Life Member, ARRL. After retirement
from business in 1967, Lloyd becume active in
training blind amateurs at the Canadian National
institute for the Blind and the CNIB Amateur
Radio Clhab, Since then some hundreds of amateurs
have hecn involved in the project as sponsors of
blind students, converters of radio equipment, or
danors of funds for cquipment to be loaned to
hlind hams - some $65,000 has been gathered for
this purpose! Ry December 20, 1971, there were
144 licensed blind amateurs in Canada, more than
I percent of the total ham population.

Not only is the Medal of Service an honor for

VEIAW, but it is a recoghition of the valne of

amateur radio, especially for the handicapped, by
the Government and peopie of Canada.

ARRL OPPOSES EIA PETITION ON 220

The League has filed its “Opposition to Petition
For Rulemaking” tn RM-1747, the Flectronics
Industries Assoctation’s request to tuke 220-222
MHz from the Amateur Service for 4 new Class E
Citizens Radio Service, The liming of the docu-
ment 38 unusual, in that the League customarily
withholds comment until a “*Notice of Proposed
Rulemaking” has bevn issued hy HCC. (n part, the
enrly filing was motivated by published statements
that “HCC officials said amateur radio usces are not
greatly opposed to losing the frequencies because
they are not used very much,”

This last statement can be more cffectively
cefuted if all amateurs cuctently at wosk on 220
MHz or actively preparving to operate there will
furnish full details to the ARRL General C'ounsel,
Robert M. Booth, Jr.. W3BS, 1150 Connecticut
Ayenue NJW., Washington DO 20036, 1 and when
a Notice ot Proposed Rulemaking is published,
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W3P3 will need more concrete facts to counter anv
such argument.
The text of the ARRL remurks follows:

Before the
FEDERAL COMMUNICATIONS COMMISSION
Waghington, D.C. 20554

In ihe Matter of

Proposal to Amend Part 95
of the Cornrmission's Hules o
Establish & New Class E
Citizens Radio Service

RM-174%

"t ey

To: The Commission

OPPOSITION TO PETITION FOR RULE MAKING

The American Radio Relay League, Incorpor-
ated, with more than 85,000 lcensed amateur
radio operators in the United States and Canada s
members, by its (eneral Counsel, respectiully
requests (1) that the Petition of Proposed Rule-
making filed by the Electronic Industries Associa-
tion, Industrial Electronies Division, Citizens Radio
Section, va February 5, 1971, which proposes
wadllocution of 2 megahertz (MH7) of the 220-225
MHz band from the Amateur Radio Service to the
Citizens Radio Segvice for use by proposed Class K
stations, be demied or held without action, and
€2) that the Commission issue a notice of inquiry
inviting suggestions and proposals for increasing
the efficiency and cffectiveness of the Citizens
Radio Service.

In support whercof, the following is respect-
fully submitted:

1, The Citizens Radio Secrvice, established in
March 1949 for the purpose of providing a
personal and business communication service for
those not cligible for licensing by other services,? is
gssentially 2 obile communication service opera-
ting vn frequencies allocated for mabile operation
by the International Radio Regulations to which
the Uinited States is a signatory. In 1958, to
encourage the growth uof the service, the Com-
T section 95.1 of the Rules describes the basis mnd
purpose of the Citizens Radio Service as follows:

These rules are desisned to provide for private
short-distance radiccommunications service for
the business or personal activities of licensees,
for radio signalling, for the conirol of remote
ohjects or devices by means of radio; alt to the
extent that these uses are not specifically
prohibited by this part.
Sectinn 95.83(a) lists prohibited uses, including
{1) “engaging in radio communications 25 a hobby
ar diversion, i.e., operating the radio station as an
activity in and of itself.” In a Report and Order,
Docket No. 12987, released Febroary 12, 1960, 19
RR 1548, the Commission again said that

wothe Citizens Radio Service was ereated to
provide 4 means of transmitting the substantive
and useFul messages related to either the busi-
ness activities or personal convenience of pri-
vate citizens who may not he eligible in any
other radio service except the Amateur Radio
Service . . . While it was contemplated that
there would be unlimited possibilities for use,
there was no intention io create a service
paralleling the Amateur Radio Service nor was
it intended that citizens radio stations be used
as a hobby in itgelf, for technical radio experi~
menis or for general “eontacis™ of a random
nallre, . , .
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mission reallocated the 26.96-27.23-MHz hand
from the Amafeur Radio Service?2 to the Citizens
Radio Service for a new class of stations (Class D)
operating on 23 channels with maximum power
output of 4 watts.3 Problems encountered with the
Class D service have been the subject of a number
of rule making procerdings over the yvears.? and are
well known to all licensees in the service and to the
Commission. The almost universal use of amplitude
maodulation (a-m) transmitters with the resultant
heterodynes,® use of powers in excess of the
4-watt output — S-watt inp ut permitted by Section
95.43,8 engaging in hobby type communications
including long distance contacts, ignoring the time
limitations on duration of transmissions of Section
95.91(b), and widespread unlicensed operation
have had the combined effect of severcly Hmiting
the efficiency and effectiveness of the service, '[he
Class D service has been described as an “uncon-
trollable monster.”

2. FlA’ proposed solution to the Class D
dilemma is to establish 4 new Class K service in a

2 The primary allocation of the 26.96-27.23 MH»
band was to the fixed and mobile services, The
secondary allocation was to the Amateur Radio
:Senrice.

3 Second Report angd Order, Docket No. 11994,
released August 4, 1958, 17 RR 1607,

4 Report and Order, Docket N, 12987, raleased
Fehruary 12, 1960, 19 RR 154%; Memorandum
Opinion and Oxder in Docket No., 12987, refeased
May 9, 1960, 19 RR 15564; Memorandum Opinion
and Order in RM-169, released Uecemher 20,
1966, 20 RR 1128; Memorandum Opinion and
Order, Docket No. 14843, released July 20, 1964,
4 RR 24d 1519; Memorandum Opinlon and Order,
Docket No, 14843, released March 1, 1885, 4 RR
2d  1538; Memorandum Opinion and Order,
RM-661, 703, 1212, released April 29, 1969, 13
RR 2d 1613, Report and Order, Docket No.
18625, released Novemb er 21, 1969, 17 RR 2d
1663; Report and Order, Docket No. 18705,
released April 27,1970, 18 RR 2d 1814.

5 yise of single sideband emission with reduced or
suppressed carner was clarified and expressly per-
mitied by ihe Memorandum Opinion and Order,
Dockbet No. 14843, released March 1, 1984, 4 RR
2d 1538,

6 Advertisements of linear amplifiers with powey
inputs up to 1 kW appear in magazines directed
primatily to the wsers of the Citizens Radio
Service. Although the adverfisements indicate that
the amplifiers cover certain of the amateur radic
hands, primarily the 28.0-29-7 MUz band, they
seldom appear in the amateur radio jowrnals and
magazines.
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Bub Buus, WAZHVA, of Holmdel, New Jersey,
won the August, 1971, (8T Cover Plaque award
with his article, A Technique for Burst Two-Tone
Testing of Linear Amplifiers.”” At left, presenting
the award, is past Hudson Division Divector Harry
A4, Dannals, W2TUK, now ARRL president.

higher frequency bund 2 MHz wide. Although both
the International Radio Regulations and the Com-
mission’s Table of Alocations, Section 2106 of
the Rules, provide for mobile service in a number
of viit bands where long distance /o Jayer propa-
gation is virtually non-existent,” the FAA appeuars
not to have considered any such bands when
looking for # home for the proposed tlass E
wervice. For example, the 216-220 MHz band is
allocated by the Radio Regulations, Geneva, 1959,
ta fixed, mobile, and radiolocation setvices, and by
the Commissions Table of Allocations (Section
2.106 of its Rules) to Government radiolocation
v a primary busis and to the Industrial Radio
Sepvice (Part 91 of the Rules) for mobile tele-
metering only on a secondary basis.® Further, the
225-267 MHz bhand is aliocated hy the Radio
Regulations for fixed and mobile service and hy
the Commission to Government scrvice. fnstead of
proposing to use frequencies specifically aliocated
for mobile service, EIA proposes to appropriate 2
MHz of the 220-225 MHz band, which the Ama-
teur Radio Service shazes on a secondary basis with
Government radiolocation, wven though none of
the 220-225 MMz band is ullocated for mobile
service by either the Radio Regulations or the
Commission. It is this aspect of the FIA proposal
which has prampted this spposition,

3. The EiA proposal to realtocate 0% of the
220-225 MHz amateur band for a new Class E
citizens service apparently is based upon the
fallacious premise that amaterrs have little use for
the hand, The actual facts are that amateur use of
the band is increasing rapidly with (1) eccupancy
of the 144-148 MHz amateur band already ap-
proaching the safuration point in heayily populated
areas of the Elnited States, e.g. the Loy Anpgeles-
Southern California, the New York-New Jersey,
and the New England areas; (2) the increased use
TMost long distance communications on frequen-
ties below 30 MHz are the result of veflection of
the signal by the Fog layer, the ionization densiiv of
which varies with solar activity, the highest fre-
quencies being reflected at the peak of the 1 1-vear
sunspot oycle, The maximum wusable frequency
{muf) for Fg reflection also follows other well
defined ovcles, daily, monthlv, and seasonal, all
related to conditions on the sun and ils posilion
with respect to the earth. The muf rarely goes
above 50 Mtiz, and usually is much lower. At the
present time, the muf is above the 26,96-27.23
MHz Class D band ondy for a few daylight hours
each day. 1t is the o laver reflection, and at times
sporadic-&' laver reﬂ'ectian. that makes possible
long distance communications a2t times between
Mass I3 statjons and causes long distance inter-
ference at times to Class D stations, — The Radio
Amatenr’s Handbook, pp. 395-396.

BThe mobile telemelering ullocation was made
ondy a few months ago after the ElA petition was
filed. Report and Order, Docket No. 18924,
adopted May 12, 1971, effective June 30, 1971, 2
RR 24 1738,
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The Ckinawa Amateur Radio Club in December
expressed  their  thanks to  Ken Hinderleiter,
K7HQF, of Phoenix, Arizona, for eleven years of
phane patches at the rate of a thousand a2 month,
Ken and his wife were invited to the island by the
LS. Assistant Secretary of Defense/Public Affairs,
where Ken received an honorary membershig in
the c¢iub from Bill Countryman, KR&8BL {rnight),
while Gordon R, Hale, KREBH, club president
{left), and Mrs, Hinderleiter look on.

for control links for repeaters operating in the
[44-148 MHz band; (3} what may be unigue and
little known propagation charecteristics that differ
from the propagation charscteristics of  the
144-148 MHz and 420-450 MHz amateur bands:
{4) the recent availability on the market of high
quality, low cost receiving and transmitting eguip-
ment for 220-225 MHz operation; and (5) the
inereasing availahility of surplus equipment capablc
of modification to 220-225 MHz. It is expected
that the entire 220-225 MHz band will be most
heavily occupied hy amatears and virtually satura-
ted in some azcas of the United States within the
next 5 vears with further development of new
fechnigues, operations, and services, and swith
changes in licensing policies and requirements now
heing considered by the Commission. For example,
an explosive increase in vhf repeater operaiions,
and their control by radio kinks, is inevitable just as
soom as the Commission issues new rtules now
under consideration in Docket No. 18803.9 The
implementation of the provisions for the establish-
ment of an Amsateur Satellite Service created by
the World Administrative Radio Conference held in
Geneva just last summer (1971) may bring about »
shift of present and future terrestrisl operations
from 144-146 MHz to 220-225 MHz. Amateur
intergst in television is increasing, but with no vht
spectrem space  for operation with bandwidths
from 3 to 200 kH7 and higher except in the
220-225 M2 band. The elimination of knowledge
of Morse code for operators on frequencies above
144 or 220 MHz, now heing considered by the
91In contacts with various members of Congress
and Government departments and agencies, EIA
spokesmen have stressed the economie henefits
that would flow from the sales of a large volume of
Class E equipment. Unfortunaiely, 1A has given
little or no consideration to the volume of present
and future sales of amateur equipment and the
resultant impact on the economy. Even a casital
glance at the League’s journal, @87, and at various
amateur tradico publications will show a large
numbey of Enited States manufacturers turning
put vhi amoteur equipment. Tt is common know-
ledge that an extremely high percentage of Class D
citizens radio equipment sold in the. last few vears
has heen manufactured outside the United Stafes,
even though bearing the name of a United States
manuiactuyer,

The June, 1971, Cover Plaque Award went to
Larry Lisle, KOKZT {right}, for his article, “"New
Life for the All-American Five.” ARRL Central
Division Directar Phil Haller makes the award.

{Phatn by KOPKO)
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Commission, will attract a large number of tech-

nically minded persons to the amateur ranks
mcording to the proponents of such ruies. Reten-
tion of the entire 220-225 MHz band for the
Amatenr Radio Service is absolutely essential it the
baste purposes and objectives of the service are 10
he reafized in the years abead, 10

4. Another maost important consideration over-
Inoked by FlA is the reservoir of [requencies
available for use by the Governatent in times of
gtave peril or disaster.3) Pust experience has
proven that amateur operations can be brought to
a halt within the matter of hours il that amateur
operators, because of their high technicat ability,
operating skills, and dedication to adherence to law
amd regulation, will be available o actively assist
the uppropriate governmentul suthorities. On the
other hand, there is absolutely no reason to believe
10 gection 87.1 of the Rules is #s follows:
Basis and purpose. -— The rules and regulations in
this part are designed {o provide an amateur radio
service having a fu_ndamental purpose as expressed
in the following principles:

{2} Recognition and enhancement nf the
value of the amateur service to the public as a
voluntary noncommercial communication ser-
vice, pariicularty with respect to providing
emergendy communications.

(h} Clontinuation and extension of the ama-
teur’s proven abilily {0 coninbuie io the
advancement of the radio art.

(e) Encouragement and improvement of the
amateur radio service through rules which
provide for advancing skills {(n both the come
munication and technical phases of the art.

(d) Expansion of the existing reservoiy
within the wnteur radio service ol trained
operators, technicians, and clectronics experis,

{g) Continuation and exiension of the ama-
teur’s unique ability to enhance international

- good will

13The entire 220-225 MHz band is available
throughout the United States without restrictions
for the Radio Amateur Civil Emergency Service
(RACES). A 40% reduetion in the band ean only
adversely affect such an all important eme¥gency
service,




that frequencies ovcupied by s Class F citizens
setvive could be cleared in any reasonable period of
time. Few technically skilled operators would be
available as absolutely no technical or other know-
ledge whatsoever is required for a citizens radia
Heense. There {5 1o assurance that the history of
nnlicensed and otherwise unlawfol operations in
the Class ) citizens band would not be repeated in
a Class E service. The obvious advantages of
refaining the entire 220-2235 MHz band for the
Amateur Radio Service must be weighed against
the risks and dangers inberent in a reallocation of
even a small part of the band to the Citizens Radio
Service,

5. The radio spectrum is a priceless asset to the
United States as well as to all peoples of the world,
The policy of the United States has been to
conform its domestic allocations to the inter-
nationpal allocations developed so painstakingly by
the nations of the warld. I orderly use of the
spectrum s fo continue, the United States must
lead the way, Operations in derogation uof the
Radio Repulations, us proposed by EiA, should not
be authorized except under the most compeiimg
circamstances. 12 No such cirenmstances naw exist.

6, The League seriously doubis that the sol-
ution of the many problems of the Cluss £ citizens
service lies in the creation of a new class operating
in yhother portion of {he specirum as proposed by
F1A, What assurance is there that unlicensed
uperation will not be just as widespread in a new
Clasy E service as in the present Class [ service!
What assurance is there that hobby operations in
violation of the nies will not be just as widespread
in 4 new Class E service as in the present Class D
service! ElA gives none. Before other priceless
spectrum space is made avadlable for such uses und
abuses, @ reapprasal of the present Class D
opeiations in the 26.96-27.23 MHz is a pre-
requisite, Any such resppraisal will undoubtedly
prove that the principal reasons for the present
Class P dilemma are (1) the use of a-m, (2) the
limited number of channels, 13) the refusal of
some wperators to there (o the Commission’s
Rules prohibiting hobby eperations, (4) operation

12The effect of domestic allacations and operators
in derogation of the Radio Regulations upon
operations in heighboring countries must be con-
sidered most care fully, The Canadian Govermnment
has been requested bv Canadian amateur groups to
wllocate frequencies other than in the 220-225

MHz amateur band to u new ¢lass of General Radio
Service stations, 1f is undexstood that the 218-220
MHz portion of the 216-220 MHz mobife band has
been suggested,

with powers far in excess of the permitted 4-watte
output — S-watts input, and (5} unlicensed opera-
tion. Long distance communication and inter-
ference fromn distant stations are minor, not major
problems, and contribute little to the problems
now existing. 1%

7. The sulation to the (lass D problems may
be relatively simple. Consideration should be given
to (1) requiring the use of only single sideband
suppressed carrier emissions by an early date, )%
(2) reguiring all eguipments to be capable of
instantanecus selection of either lower or upper
sideband, 2> (3) incorporating in all transmitter
sections an sutomatic timer to limit the length of
fransmissions, {4) incorporating in all transmitter
sections un automatic digital call sign transmission
device to operate at frequent intervals to assist the
Commission in its. monitoring and enforcement
activities, 18 (5) requiring wuch munufacturer of
linear amplitiers advertised in publications directed
primarily to citizens radio ypperators to register the
name and address of the purchaser with the
Commission and to pay a fee with the registration
to cover in-site inspection by a regular or contract
emplovee of the Commission,17 and (6) providing

12 Amateurs throughout the world make heavy use
of the 28.0-29,7 MHz amateur band and are fully
aware of the long distance propagation character-
istics and openings in the 26.96-27.23 MHz citizens
band. (ver the entive 11l-year sunspot cycle (see
footnote 7, above), long distance propagation
acetrs dunng only a verv small percentage of the
total hous.

4 A shift to ssb would eliminate the destructive
heterodvne interierence caused by a-m and would
provide the hoost to the economy relied upon so
heavily by ELA. The effective date for mandatory
ssb would be progressive by channels.,

15 The ability to selent either lower or upper
sidebands with suppressed carriey will greatly in-
crease (he number of usable communication chan-
nels.

18 Omly an extremely short burst would be suf-
ficient. The manufacturer would be reguired tn
register the fransmitier arvd identifying signal with
the Commission in & wanner similar to the regis-
tration procedure proposed by ELA. The license
would show the identifving signal. The cost of this
and other suggested refinements in techniques and
egquipment probably will be less than the cost of
mew m 220 MYz equipment.

17 Unless the purchaser is an amateur operator
licensed to operate in an amateur band eovered by
the amplifiey, the inspecior would apply a seal to
prevent further unsuthonzed use and the Com-
mission would initiate appropriate action, A varia-
tion would reguire the manufacturer to apply a
seal with instructions that it not be broken until
aftex inspeciion.

Qld Timers Night at the Dayton Amateur Radio
Agsociation (sponsors of the famous Hamvention
coming up on the 22nd of this month): Wesley G,
Duckwitz, WRBIPT, vice prastdent DARA; Al Mich-
al, WBWC, ARRL Great Lakes Director; Oid Oid
Timers Club President Andrew L. Shafer, W8TE;
and William G. Biddle, KBUZ, «lub historian,
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additional channels by expansion on one or boih
sides of the present 26.96-27,23 MHz band, 18

A. A notfce of inquiry inviting suggestions from
all interested persons and parties as to how tfo
improve the efficiency and effectiveness of the
Citizens Radio Service appears 1o be the most
practical and expeditions way to proceed. if the
notice is broad and is given exiensive publicity in
citizens radio publications and the manufacturing
industry, many worthwhile stggestions most assur-
edly will be received. Suggestions beyond those set
forth in the preceding paragraph most certainby
will be received, Consideration of establishment of
4 new service in bigher frequency bands should be
considered only after such a broad and sweeping
analysis of the present Class 1) service hus been
made. The notice should provide at least 90 days
to permit widespread publication,

Wherefore, the premises vonsidered, the Com-
misston is sespectfully requested to 0y deny of
hold without action the Petition of Praposed
Rulemaking filed by the Electronic I[ndustries
Association on February 5, 1971, and () issue a
natice of inquiry inviting suggestions and proposals
far increasing the efficiency und effectiveness of
the Citizens Radio Service,

Respectiully submitied,
THE AMERICAN RADIO RELAY
LEAGUE, INCORPORATED
225 Main Street
Newington, Connecticut 06111
By Roberi M, Booth, fr.,
Itg General Caunsel
1150 Connecticut Ave., N.W,
Washington, 1).C. 20038

February 16, 1972 [mEr—]

18 ¥he Radio Regulations, Geneva, 1959, allocate
26.1-27.5 MH=z to fixed and mobile services, The
Commission’s Table of Alloeations {(Section 2,106)
allocates 26.1-26.48 MHz to the land mabile For
use by remote pickup broadcast stations,
2H.48-26.95 to land and mwobile Civil Air Patrol
Stations, -26.95-26,96 to the International Fixed
Public Sexvice, 27.23-27.28 to fized and mobile,
ard  27.28-27.54 MHz to land mobile in the
Industrial Radic Service. It is believerd that litile
use is made of these bands at the present fime,
New channels can he made available in relatively
short lime for use only by ssb transmitters enuip-
ped with dimers and automatic digital identifica-
tion, With ssb equipment alreadv on the market,
only relatively minor imodifications, including
cyysials for new channels, can provide the relief
sought by EIA in a matier of months and at less
cost than development and manufacture of 220
MHz equipment.

- Stravs %

Typo. of the week (WIPBV SCM repori for
Tan.) "SARQC has been proclaimed by exhibitors
and delegates as the aumber one convention and is
now registered with the 1.8, Patient Office,”

Vlease advise us direct of any change of address,
As our address labels are prepared in advance,
please allow six weeks notice. When notifying,
please give old as well us new address and Zip
codes. Your promptness will help yoo. the postal
service and us, Thanks,

April 1972

ARRL OS8L Bureau

Fhe tunction of the ARRL QSL Bureau is to tacilitate
defivery to amateurs in the United Ststet, ifs possessions aud
C'arada, of those QS1. cards which arrive from amateur siations
i other parts of the world, All vou fave to do s sesd your U38).
manzger (see list belowi u stamped, self-addressed envelope,
about 4 14 hy % 1/2 inches in size, with vour nume and address
in the usual place i the front of the envelope aad vour cqll
printed in capitzt fetters n the upper \eft-hand corner.

Cards for stationg i the United States und Canada should be
sent to the proper ¢ull area bureau histed belavy. Resent changes
wre in bold face,

W1 K1 WALWNIL ~ Hampden County Radio Assaciatlan, Bax
16, Forest Park Station, Springtield, MA 01 (08,

WL K2, WA, WE2 WN2 — North Jersey OX Assn. P4, Box 5us,
Ridgewand, NJ #7451,

WIK3WAILWN3 — fesse Bieberman, W3IKT, ®h 1,
Yaltey Hill R4,, Malvern, PA 193388,

W4.K4 — Narth Alabarna DX l‘]uh P03, Box 2035, Huntsville, AL
I8K04.

Hox ap,

W.‘\4.W‘B4J’UN41 - L. R. #aker, W4LR, P.0. Boy 19%v,
Melbourng, ¥l 12901,
WS KE WASWEBS WNS -~ Henneth B, ishell, WSOMJ, 104

Kesterlield Blvd,, Fnid, OK 73701,

Wa,Ke, WARWHEWNGL ~ Na, California DX Club,. Box 11, ).m
Altos, CA w4012,

WL KT WATWNT — Willamette Valley T8 Club, e, 1,00, Bos
588, Portlandg, OR 9'??(]‘?

W8 KEWASWBEBWNEL — ulumbus Amatenr Radio Asss,.
Radio Room, 280 E, Broad 8t.. Columbus, U 43215,
WOKAWAY WHIWNS — Narthern Hlinois VX Assa.. Hox 8w,

Eimburst, i1. 60126,
Wal — Reppie Hoare, WROYP, 1.0, Box 115, Mitchellville, i &
50169,
WAGL . Lloyd Harvey, WRQGT, P.O. Bax 2, Aftica, 14 56024,
K. WhgWNBL — e, Phillip 1. Kowley, hlBZH Rittie 1, Box
435, Alamosa, COY #1101,
#P4 — Alicia Rodriguez, EPr4c..
0aa0-e,

BZS - Cuval Zone Amaleur Radio Assuciation,
Ralhaa, CZ.

EH&WH6 ~ Inhn H. i3ka, KHeDQ, PO, Hox 14, Alea, Uabu,
Hi sa701,

KL7.WLT  Alaska QSL Bureaw, Star Route Box 63, Wasith, AK
H9n87.

YEI =~ 1., §. Fader, ¥F 150, P.0O. Box 653, Balitax, N,

YF2 - AL G Daemen, VEILL, 2960 Douglas Avenue. Montreal
0L, PQ

VE3 ~ R, H. Buckiey,
ON.

VES — D, F, McVittie, VE4OX, 647 Academy Rnad, Winmipeg
R3IN OEB, MB.

VES — A, LInvd dones, VESIT, 232% Grant Road, Regina, 5K

VEE 4— . % Davidson, VE4 TR, [ (O Teafford Dr. NW, (_:ﬂg.m,

A

VET -~ H. H, tlough, VETHR, 1791 McKenzie Rd.,, Vietaria, B

VF8 — Yellowknife Centennial Radia Club. P.(x. Box 1944, Yel-
lowknife, NWT, Canada.

VOL = Eenest Ash, VOLAA, P Bex 6, 8, daohn’s, NE,

VOt - Liwose Bay amateur Radio Club, 2.0, Bax 202, Gaonse
Bay, 1 B.

SWI, — Lerov Waite, 39 Hannum St.. Ballstor Spa, NY 12020,

! These bureans prefer 5% & ingh or No,
anvelopes,

Q5L Bureaus for other 0.5, Possegsions and for other
voritries appear in the June and December 1ssues of Q87
MNote: Hirst-Class mail in the {18, and Canadz s now & an ounce.
Q51 Bureat wsers should send thein menager enough twu-vent
stamps to cover the envelopes on file,

Py Hox 1081, San Juan, PR

Rox 107,

VEIUW, 20 Almont Reoad, Dowiiview,

A0 manty

IS YOURS ONFILE
WITH YOUR QS MGR?
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INTERNATIONAL AMATEUR RADIO UNION, THE GLODBAL FEDERATION OF NATIONAL NON-COMMERCIAL AMATEUR
RADIO SOCIETIES FOR THE MROMOTION AND CO-ORDINATION OF TWO-WAY AMATEUR RADIO COMMUNICATION

REGION 1 CONFERENCE

1ARU member societies in Region 1 {(Kurope
and Africa) will meet at Scheverungen, Holland,
commencing May 15 for their triennial conference.
The four-day meeting, hosted by the Dutch society
FERON, will deal with many amatear radio
organizational matters of both regional and workd-
wide concern. During the period of the mecting, 4
spectal amateur station will be in uperation from
the Hotel Kurbaus, the conference site.

The confercnce will be opened by international
‘Felecommunication Union Uepufy Secretary R. K.,
Butler, Region | Secretary GZBVN reports that
since taking otfice at Geneva in 1968, Mr. Butler
has given every encouragement to the representa-
tives of amateur radio, He has participated each
year in the convention orgapized by the Inter-
national Amateur Radio Club, whose station
4UITTU is located in the ITU building. Before
coming to Ceneva, Mr. Butler served us Assistant
Director-General of the Anstralian Post Office. He
s well known in the field of telecommunications,
having participated {as  deputy leader of the
Australian delegation} in the V'FU Plenipotentiary
Conference, Montreux, 1965, and UN Conference
on the Exploration and Peacefu] Uses of Omier
Space, Vienna, 1968, and also participated in the
negotiations which led to the agreements for the
Internattonal  Telecommunications Satellite Con-
sartint,

SAPPORO T2

(AT C o )

86

The new home of the Deutseher Amateur Radio
Club is shown in construction. As the society’s
headguarters takes on a new look, their official
publication acquires a new name, CQ- DL {Tormerly
DL-QTC) with the January 1972 issue.

NOTES

The Jamaica -linateur Radio Association re-
ports that the licensing of Americans under the
new geciprocal apreement s guing along  well.
JARA requests, however, that apphicants ullow a
minimum ef six wecks processing time after filing
application with the Post & lelegraphs Depart-
ment.

Updating the “QSL Bureaus of the World™
listing which appegred in the December 1971
column, we have the following new addresses:
Rwanda - RAR Q8L Bureau, Box 663, Kigali,
Kenya -- RSEA (SL Bureau, PO. Box 30077,
Nairobi. Aostralia - VK2 QSL Officer, P.Q. Box
638, PO, Brsbane, QUD, 4001; VRS QSL
Bureau, vfo George Luxon, 27 Belair Rd., Torrens
Park, SA, 53062; VK7 QSL Bureau, P.3. Box 3711,
CGPO, Hobart, TAS 7001; VK Q8L Burean, cfo R.
Jones, 23 Landale st., Box ifl, VIC 2128. France
- REF QSL Service, BP 70, 75 360 Paris Cedex
12,

The Axperimenterende Danske Radiommnatorer
is inferested in discussing extended licensing re-
ciprocity with the Danish suthorities, and would
like to hear from any amateurs who have heen
refused w Beense in Denmark. Correspondence
should be sent to EOR, PO Box 79, 1003
Coupenhagen K., Penmark,

JABIOGC operated trom Sapporo, site of the 11th
Winter Olympic Games. The commemorative QSL
shown was provided by WIMLM, NBC vice
president for sports affairs and first U.S. amateur
licensed to operate the special Jepan Amateur
Radio {eague station.
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World-wide Inter-
national Tele-
communication
Union zones s
shown in map are
used for scoring in
the World Tele-
communications
Day Contest
sponsored hy the
Brazilian Ministry of
Communications
(see Operating

Events, page 105),

DX OPERATING NOTES

Reciprocal Operating

(Bold face type indicates changes since last list.)

United States recviprocal opcrating agreements
exist only with: Argentina, Australia, Austria,
Barbados, Belgium, Bolivia, Brazil, Canada, Chile,
Colombia, Closta Rica, Dominican Republic,
Feunador, T Sabvador, Finland, France®, Germany,
Guatemala, Guyana, Honduras, India. indonesia,
Treland, lIsrag), Jumaica, Kuwait, Luxembourg,
Monaco, Netherlands®, New Zewsland, Nicaragua,
Norway, Panama, Paraguay, Peru, Portugal, Sicrra
Leone, Sweden, Switzertand, Trinidad and Tobago,
United Kingdon®, Uruguay, and Venczuela, Several
other  foreign countries grant  FCC  licensees
amateur radio operating privileges on a courtesy
basis; write League headquarters for details,

Canada has reciprocity with: Belgum,
Bermuda, Dominican Republic, France, Germany,
India, Israel, Luxembourg, Mexico, Netherlands,
Nicaragua, Norway, #eru, Portugal, Sencgal,
Sweden, Switzerland, United Kingdom, U.S.,
Uruguay, and Venezuela,

Third-Party Restrictions

Messages and other communications — and then
anly if not important enough to justity use ot the
regular inferpational communications facifities —
may be handled by U.S. radio amateurs on behaff

At the recant ARRL Southeastern Division Con-
vention are (from leftl TGIMP, Soctedad Inter-
nacional de Radio Aficionados prestident WA4ZZ G,
IARU president WODX, YN1JMA, and SIRA
secretary HK3CAB.

April 1972

of third parties only with amateurs in the following
countries,**  Argentina, Berbados (only 118,
stattons  /8P), Bolivia, Brazil, Canada, Chile,
Colombia, Costa Rica. Cuba, Dominican Republic,
Feuador, El Salvador. (reenland (XP culls onlv),
Haiti, Honduzas, israel, Liberia, Mexico. Nicaragna,
Panama, Puraguay, Peru, Trinidad & Tobago,
Umtgnay, und Veneruela, Permissible prefixes: CE
CM CO CP CX EL HC HH #T HK HP HR LU QA
PY TIVEVO W or KI8P XE XP YN YS YV 2P 4X
47 and 9Y4. Capadian hams may handle these
same type third-party messages with amateurs in
Bolivia, Chile, Cusia Rica, Dominican Republic, El
Salvador, Honduras, Israel, Mexico, Peru, (.S, and
Venezuels, Permissible prefixes are: CE C'P HI HR
K OATIW XE YY YV 4X and 4Z. [oEE—]

¥ Agreement includes overseas entities.

¥ By special agreements, third-partv traffic is
also  permissible with Australian amateurs for

traffic regarding amateur satellites, and with
41T,

87
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., Correspondence
FromMembers-

The publishers of ST assume vo responsibility for statements made herein by correspondents.

ORIGIN UNKNOWN

® | would he Jelighted if someone would dis-
close, through (ST, the origin of the term “HAM."
i have been one for about four years, but haven't
heen uble to ascertain exactly what the true
definition is of that which 1 protess to be, nor have
1 found a hona fide solution to my question from
nther “HAMs"” contacted. Jack Myers,
WBSWCX, China Lake, U4

IEDITOR’S WOTE: We would be delighted to
diselose the origln of the word “ham if we could
find a bona fide source, There have been & number
of stodes (including one very clever and complica-
ted one involving the first initials of three names,
Hyman, Almy, Murray: ih case you rizn into this
story, it doesn’i check out!). It seems fairly certain
that when ““ham’’ was fixst applied to amateurs, it
was not complimentary, being applied by old-time
landline telegraphers to inexperienced Morme apera-
tors. The passage of fime has changed alt that, and
now the term means a licensed radio amateur —
and that is complimentary, indeed!]

LOWERING THE PRICE

® My letter in January “C'orrespondence” (“The
Price of Admission™} was very poor because it was
emotional rather than logical. bor this I apologize.
I don't know why yvou would publish a fetter from
a nut in the first place! Seriously, | do think | have
a couple of valid points; and | will try to present
them logically.

I have been in CB since {969 and a ham since
1970, Most of the CBers L have met have been very
interested in amateur radio, but they have told me
they would not try to become a ham because
{1} the exam was too tough {especially were they
frightened of the cade), or (2) they were discour-
aged from becoming a ham because of the ham’s
purported antagonism toward (Bers. It does seem
there is some factual support for this latter charge.
it appears to me that as amateur radio can always
use new members it is foolish for hams to assume
an attitude which cuts off the best source of this
new membership — OB radio. Most of the (CBers [
know are law-ahiding, li is a very small minority
thyt vauses a majority of the trouble. , . .
Benny R, Copeland, WBSBCA[KBX4026. Denton, I’X

® . 770 MHz UBY NO! T say! The I1-meter
band was given up several years ago for their use or
imisuse, whichever lerm vou like. [t seems to us
that misuse fits, since more skip is worked in one
night ont 11 than on [0 meters in 2 montht

A recent pablication is <alling for increased
dntenna height and other changes to help (Bers
cause more “gir polution.” FCC shouid clean up
the mess that has been made rather than spreading
it elsewhere. . . . - Clayton Brantley, WB4UKFE,
Clinton, TN

® .. About the ARRL's oppposition to
220-MHz (B, | think the September 1971 editorial
sums this ap very well. But this also brings back
the part concerning qualified radio operators. Try
listening to 1 meters sometime! And also on

88

I8 T's “anide remarks™ about CBers -1 wonder if
Ne, Copeland reads ('B-oriented magazines and the
snide remarks about hams. . . . Jeffrey Brooks,
WNEKEW, Kalamazroo, MT

®  (Copeland, “No Restrictions,” radio as a habby
without a set of restrictive admissions requirements
is a guod example of 27 MHz today, particulasiy in
this geographic area. There appears to be no regard
for regulations, simple as they are, on Citizens
Radio Service. [n this Incafity DX100s, Valiants,
32V3s, and S0U- to 1000-watt [inears are common.
There is no regard for freguency tolerance, proper
call signs, goud operating practices or even obtain-
ing a license, The word illegal seems to have oo
meaning on 27-MHz Citizens Radio Service.,

The industry caught the FUC napping when
they promoted 27-MHz (B with the thought in
mind of increasing their income. The FCC now has
a “tiger by the tail” an 27 MHz which they cannot
coontrol, | am confident FCC will not make the
same ristake twice without remembering what
happened the first time a proposal of extending
Citizens Radio Service was approved. —~ War A
Coopman, KOQCHZ, East Moline, IL

®  After reading the cocky note written by
WRBSBCA, something exploded inside of me. Al-
though | have heen a ham for less than one year, |
feel sure that Mr. Copeland has the wrong idea
ahout ham radio and [ believe that the League 15
better off without him. . . .

As for CB, it was idesigned io be vsed for
business and inter-group communications, not for
general rag-chewing. And as for his opinion of the
“snide remarks’ ahout CBers in 87, 1'm not sure
that they doa’t deserve them with as much ilegal
CB operation as there is today. | know of quite a
few CBers with a “kilowatt™ in the attie, . . . —
Ty Gariand, WN4VUR, Lazewell, VA

® | ym against CB getting the 220-MHz band
because [ do not think CBers deserve the rights and
privileges of the hand. The CB laws are the most
viplated radio laws around. CBers operate ahove
power limits, use improper language, operate skip,
operate without u license, use improper calling
procedure, not using call signs, ete. Aa example of
breaking the rules was shown in “League Lines™ on
page 10 in December, 1971, (87, Here more than
20 people were indicted for wiolations of FC
rules. So 1 van understand why anvone would
make ‘snide remarks™ about CBers. . . . - Fd-
ward A Urbanik, WN3QLO, West Chester, PA

®  EIA’s proposal 15 purely for profit and when i
listen to the CBers, they don’ need more space hut
hetter habits. Just to think of it makes me shudder.
‘There would be so much bedlam on the bands that
it would drive evetvone that knows the old
amateur bands off! Anvone who wanis to operate
the frequencies without any restrictions or tests to
prove his efficiency at operating is just plain lazy
wud has no incentive to uperate at alll = Liouglas £,
Rosco, WN9GPS, Chicago, {1
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®  After reading Benny Copeland’s letter in the
January ST, | wondered if he thinks the rivers
and streams belong to the citizens to deo as they
please. This attitude has caused our waters to
become pelluted just as the Citizen Band frequen-
cles have, With stricter laws and self.policing we
might <lean up both. — Witllam Robert Conper,
WNOHVI, Carthage, IN

® | agree completely with the League's stand on
220-MHz CB. Anyone that has listened to the utter
chaos on the present “citizen’s band” will probably
agree that the original purpose of the band has
been Tost. [ ance tuned in 27 MHz and heard a guy
bragging about his 5-kilowatt finenr. Rather than
¢reate a new place For contusion, the FCC should
spend more time cleaning up the miserable mess on
11 meters! - Bruce Baker, WN7SBP, Baise, ID

FEDITOR'S NOTE: We appreciate ithe flood of
comments laking strong issue with the proposal to
lower amateur standards, including those from
WASLTA, WASLWDER/M@, WEBE6MKV, WNBIHE,
KTDCC/3, WATRBC, WTYFNE, WBOCYY, and
WN9s HHW, HWE, and HAD, for which there
simply isn’t enough space.]

LINGERING RESULTS!

®  Glad to see hams experimenting with organic
semiconductors as in “The Eves Have [t,” by Lew
Fitch, WaVRV (January OST). | tried much the
same thing recently with a garlic clove, ¥ didn't get
anywhere near as much gain, but the effects lasted
longet. — Gene Hartquist, WBJITZ, Columbus, O

BACK IN THE FOLD

®  W3RXM is back after about 10 vears off the
air. In January | went down to Philadelphia und
passed (to my surprise) the General, Advanced, and
Hxira. Hadn’t touched a bug for ten years or 5o hut
after a few night’s listening on 3520 kHz, the dits
and dahs came back. Thanks for WiAW'S code
practice, — 4! Bienert, WIRXM, Hiverson, PA

FILLING THE GAP

® o Janvary “Correspondence,” letters from
WTFNTE, WDV, and KoRY were critical of the
nature of present QST articles. Their cormnments
were typical of many this writer has heard over the
years. These gentlemen are evidently missing a
eritical point, Although the League has a technical
staff, ST is not totally its creation. Rather than
simply a tagavine, Q87 is essentially a member-
ship Jlournal and as such depends upon lLeague
members for contributions. While the Ha. technical
staff can generally respond to popular trends, staff
rime is limited by editarial chores and they cannof
he expected to generate an “intelligent research™
type article every time some ham requesis it. This
is equally the responsibility of the membership,
including the vritics mentioned above. I¥ a readex
finds the journat lacking in an area, he should
investigate that area and fill in the gap himself.
Similarly, those experimenters who ure doing
nnigue and innovative work should realize that any
knowledge they might gain is vseless unless it is
communicated. — Wes Hayward, W7701, Beaver
ton, OR

®  j apree with KARY's point made aear ihe end
of his letter concerning the lack of heginner-
oriented articles.

ARRL bemoans the trend to appliance apera-
fing, vet for the whole of 1971, only one QST
article dealt with an easy-to-build Novice frans-

T TOYTTO

mitter (A 10-Watt, One-Tube Transmitter,””
March, 1971). With inspization fike this, whai else
can a heginner do but become an “appliance
operator”? — Edward P. Swynar, VEICUL, Osha-
wa, (ntario, Canada

[EDITOR'S NMOTE: He can, as we tecommend,
choose from a multiplicity of beginner equipment
designs in How #n Become ¢ Rudio Amateur and
Linderstanding Amgteur Radio.]

® [ find myself much disturbed by the letter
feam WIHNE for two reasons.

First, he feels' that QST should print only what
he wants, with utter disregard for the wishes of the
rest of the membership. Secondly, he appears to
want to establish a generation gap, something we in
amateur radio can certainly do without. By the
following deductions | must conclude that he i5
yvoungster: his reference to nostalgia as senility, the
Callhook seemingly to indicate thal he is not the
original holder of the ¢all, and thai he needs the
tvpe in Q8T to be farge like an infant’s picture
hoal.

Lot me state that [ am 71 yeurs old and first
joined the League over 50 years ago. My aging eves
have no difficulty with the QST print. I read and
ewjoy “Beginner and Novice™ as well as the
nostatgic items. although the first thing 1 turn to
each month is “Silent Keys” to see if I have lost
any old friends along the way. As a Bay Scout
Radio Merit Badge counsellor aver 25 veuars, | have
been close to many youngsters and have helped
most of them through Novice and General. There
are times when my shack looks like Boys Town.
Bui I am proud to have helped in my own little
wiy 1o Keep the so-called generation gap closed,

I don't necessarily read everything in ST, But
it has always had someihing Sor everybody even
though it is not easy to please evéryone. Hut some
day, with the grace of Gad and my prayers, Ben
will become an O1d Timer, He will then learn how
pleasant it is to sit back and reminisce on the
“good old days,” like when they used to transmit
with something called single sideband. And that
won’t be senility, Ernest . Mann, W2MTD,
Brogklve, NY

POETIC LICENSE?

®  After reading “The Ham in Hamlet” (page 58,
February, Q8T), with great interest, | noticed that
the anthor's theory had one inconsistency. In his
translation of Hamlets famed line, “*T'o be, ur not
to bhe, us “Tube, or not tube,” he wrongly
assumed that “To be” was originally meant as one
word. Of course, Shakespeare wasn’t afl that bad at
spelling, Also, as is commonly known, tubex are
called valves in Englund, My own transiation s
“Twa B, or not Two B.” Obviously, he was
debating what kind of receiver to buy. - Jeffrey
Mogul, WNIPAZ, Newton, MA
®  “Tube or not tube —,"" indeed!
It is a tale
Told by an diot, full of sound and fury,
Signifying nothing.”
Macheth (V.,iv)
- (Fahriel P. Rumble, KA., Forsvih, GA
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CONDUCTED BY BILL SMITH,* K¢CER

Tropo and CAT

NTANY TYPES of weather conditions produce

extended coverage on the vhifuht bands. Most
are well understood and predictable, but some are
not. Ray  Nichols, WSHFV, of near -Tulsa,
Oklahoma, spends many hours vbserving /44 MHz
and has some interesting theores on what may
produce tropo-type signals from highty localized
afeas over short and long paths, As we approach
warmer weather and a return fo more favorable
tropo conditions, it may be interesting to explors
Ray’s theories and how they may coincide with a
hazard {o aviation called “clear-air turbulence™ or
CAT.

CAT refers to very small areas of severe
turbulence that develop in otherwise clear, smooth
alr, Having apparent sharp boundaries, CAT is
capable of flipping an aiveraft upside down or
tearing it apart, and is 4 possible explanation of air
crashes otherwise wunexplained, Predicting these
wreas seems impossible, although uircraft radar
apparently detects some CAT. Obviously the
aviztion industry wants to learn more ahout CAT,
Not being predictable, its asefulness as a prop-
agation mode is Wmited, but CAT might explain
some rare propagation encountered on our vhifuhf
bands, WSHFV’s thinking is that if the boundaries
uf CAT are as sharp as they appear, the bottom
sugface might act as u reflector, Ray writes the
following.

On  February 4, 1967, we had what [ cdll
“extended local™ conditions. Low-powered signals
ont to 150 miles or so were fair, T worked
WASIYK, Houston, wha runs fairly high power,
but heard no other DX signals and conditions to
the south were not really good. A short time {ater [
keard a loud CQ from WSVUY, about 40 miles
S8W of Baton Rouge, some 460 miles from ‘fulsa,
He was running no more than ¥ watts. Except for
the contact one hour earlier with WASIYK, and at
about the same distance, no other unusual signafs
were heard. From close observation of 2 meters for
several yeurs, averaging well over 1000 bours per
vear, 1 ¢an say that the general conditions that
evening were only shightly above normal and that
this was 4 case of a very peculiar lirmted path.

tHend reports and rcomespondence to Bill
Smith, Kf(..‘
¢ruslil.

, ARRL, 225 Main $t.,, Newington,

The next case is much more «byious and was
the one which reully started me wondering about
an explanation for such events, 1n june, 1967, 1
began u series of nightly schedules with WETIU,
Michigan, af 0230 (:MT runping two J-minute
sequences zach way, For over one nionth we heard
the usual random meteor pings and short bursts
over the §25-mile path, Then on July o, ot 02486,
near the end of his second sequence, his signal
abruptly came in ywte loud. Thinking it was a
meteor burst, [ quickly sent calls, a report, and
broke. W8TIU calmiy came back and asked what
happened. We kicked it back and forth several
times amd after ten minutes he signed to meet
anather schedule. Neither of us heard anything else
unusual that night. The signals did not exhibit the
characteristics of 4 meteor burst, but were more
like tropo. There was some QS8, but not fast and
regular Fresnel zone fading. The abrupt signal
development is indicative of something small but
tntense, moving into the right position between us,

My interest fully aroused by then, I coantinued
to roun as many schedules as possible and spent
mugh time monitoring and eafling CQ in all
directions. Of course, this is not very productive,
even if these paths develop, unless this sort of
activity is widely practiced.

The next outstanding example was a May 23,
1968, contact with the late WaMCOC at Galliano,
Ld., ubout 56 mifes saouthwest of New Orieans and
575 miles from me., A note in my log says W5ML
and someone else in northwesfern Louisiana ware
heard weakly at 0110 GMT in local Q80, but { was
unable to break them. 'Yhe distance to WSML s
ahout 280 miles. A number of 005 bronght no
response, and no other signals were heard until, at
0133, & loud COQ from W5SMOC. We worked until
0151 when Ben asked that | listen above 145 MHz
for several well-equipped stations in his area, i
spent the next 1-1f/2 hours listening, but nothing
was heard, There is no actual proof of a sharply
defined path hecause there was no opportunity to
schedule z station a few degrees to the left or right,
or ¢loser or farther than WSMCC, but the odds
against a total Jack of other activity we great
enough to make it circumstantially a very con-
VINCINE case.

But now study carefully, with the md of a map,
what 1 consider the outstanding case, and the real
“clincher.” In  August, 1968, 1 began routine
evening schedules with WASTYF in Cincinnati. As
with WSTIU, we heand the normal meteor avtivity
scheduling hetween 0220 and 0230 GMT. On
Angust 29, at 0200, | tan a 15-minute schedule
with EK2ZHLA. | Jdon’t know if WASBTYF was
listening or anot. If so, he heard nothing worth
telling me. At 0218 | caught what | thought was a
ineteor burst, “WASQKRB de WaIDU.” 1 logged it

Always a focai-point of vihf gatherings, Mel Wilson,
W2BOC/W1DEI, talks his favorite subject, sporadic
£, Mel is the winner of the ARRL’s 1971 Technical
Merit Award. ¢ WB@AFL photo)
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What would appear to he elements in this
WABHXW EME array are actually 6-foot hooms,
32 of them, each with 11 432-MHz elements.
Harley {left, WBBMQG, right} has heard his own
schoes solidly for two hours at a time, and is
tooking for 432-MHz EME schedules. More on the
antenna and feed system in an early issue.

s 1 normully do such things and then ran the
schedule with WABTYVF  geiting oaly normal
results, Afterwards on 75 meters | happened onto
WRIDU talking with several of the vhf gung and
tald Mim what | had heard. He said his beam had
heen west, hut that he would [oak southwest for
me. [t had been 45 minutes sincae [ had first heard
btm on 144, but by the time I turned up the gain
on the 2-meter receiver, there wasz WSIDU, quite
Ioud, calling CQ. At 0310 we worked, 549 hoth
ways. Art then tried to work W@DRL, Topeka,
wito had been listentng on 75, but called me again
in 2 few minutes to report nothing heard from
Kansas. We signed at 0335 and went back to 75
meters, Ast and 1 were the only ones hearing
anything on two as far as we could determine,
though other 2-meter operators were involved in
the Q80O on 75 and must snrely have checked 144,

From Tulsa to Cincinnati it is 674 miles at 69
degrees, Tulsa to Carsonville is aboui 750 miles at
near 69 degrees. and from Topeka to Carsonville is
about 750 wmiles at acur 69 degrees, The four
points form a near parallelogram. The several
attempts made show no path along either side of
this long rectangle, but a path along the diagonal
for nearly 1-1}2 hours, Why?

[t is both intriguing and challenging to me, and
I hape to uvthers. Get on, listen, and call,

That is WSHFVs story, He would like to hear
from others having similar experiences. Certainly
some interesting happenings go unreported because
“who wonid believe them?”

W2BOC Wins Technical Merit Award

Melvin §, Wilson, W2BOC/WIDEL, of Pittsford,
N.Y.. was selected winner of ithe 1971 ARKL
Technical Merit Award at the annual ARRL Board
of Directors meeting in January. Wilson won the
recognition for his study of & propagafion ex-
tendifig over more than 3§ years. During that time,
W2BOLC has been a frequent contributor to this
column and has authored QST articles on E. The
mast recent appeared in the December 1970 and
March 1971 issues.

& complete review of Mel's work and accom-
plishments would require this eniire column, at
ledst. (n short, fie hos coptributed much and has
won the admiration of the vhf fraternity every-
where. W2BOC is in demand as a speaker at vhf
gatherings throughout the country where his soft-
spoken presentations hold audience attention.

The ARRL award is Mel’s second of 1971, In
August the C'entral States VhT Society gave him its
Tohn T. Chambers, Wo6NLZ, Memorial Award.

Congratulations Mel!

The ARRL Board and Vhf

The League’s Board of Directors took several
actions of importance to vhfers at the annuai
wmeeting in Janwary. {dne was a vote to petition
FOC to permit Technician, Conditional, and
General Class licensees to use cw in the 30- to
50.1-MHz segment of the 6-meter band. Presently

Bams] 1Q72

¢w  operation in

this segment is reserved for
Advanced and Exira (lass licensees.

The Board also voted to establish a speciai
committee, under the direction of ARRL’s new

president, W2TUK, to ‘“plan, guide, and c¢o-
ordinate™ the growith of the Amateur Satellite
Service created by the [971 World vht beacon
stations.

In other action, the Board said that the Vhf
Repeater Advisory Committee should prepare
recornmendations establishing repional frequency
coordinating committees 2nd that the General
Manager investigate establishing Vhf beacon
stations.

And the Board formally recognized Edward ¥,
Tilton, WT1HDQ, for his more than 25 years service
as Vhif Editor of Q8T. Kd, by the way, is scheduled
fo retire from Headquariers later this vear,

Editor’s Note

With this column we begin our sixth vear as
editor of “The World Above 50 Mc.” Qur first
eolumn appeared in the April, 1967, issue of QST
and since then, more than 8000 pieces of carre-
spondence have been handled in preparation of
sour column.

Much credit is due my wite, Betty, WBQAFL,
for her time helping with correspondence and
copy, and to WIHDQ st Headquarters, While the
editorship of this column is not a fulltime occupa-
tion, without their msistance, preparation woutd
he difficuit.

And to you whn have contributed, both in-
formation and criticism, to help fill these pages
mornthly with timely material — thank vou!

OV5 and Operating News

50 MUz was not too productive during early
1972, but the summer £ season i8 just around the
coriier. Around the country by call area, WIHDCQ,
Conn., says there was good £ into Florida Jan. 16,
KIGYT, V., caught the same apening, also hearing
S8 and 85, January 30, Andy heard KP4s briefly
and the following day worked VEIT to Florida
during a (-1/2 hour opening. K1GYT noted aurorz
Jan. 11 and 30, WA1DFL, Mass., likewise reported
the jan. 16 and 30 £, WB2THL, N.J., had his first
taste of E Jan. (9 working Florida. WB4BND,
Miami, culled the Jan. 16 session “a dandy™ as
Hoppy worked all call areas except 6 und 7 for five
hours. Hoppy caught other openings on Jan. 28
and 29, working 35, 4s, and s,

Ray Clark, K5ZIMS, San Antonio, ex-KR6RI,
worked £ Jan. 6, 12, and 27, mostly 4y and Ss.
Ray lnoks for scatter contacts days on 50.1°f,




WB6FVO, Culver Uity, worked Qklahoma and New
Mexico Jan. L3, KTICW, Las Vegas, caught the Jan,
|3 £ and another the ¥th, both to Ss.

(ther £ reports covering Decernber openings
were received fram WASIKD, WASIY X, K57MS,
KoOXY ., WBYEDP, and WAGZLL.

Tom Erench, KG6)BG, writes from Guam that
he worked Japanese stations Nov. 25, 27, aul Dec.
18. He §s active hetwesn 0300 and 0500 GMT
Jduity, but says there 15 no Guam 2-meter activity,

VRKSZNI reports from Australin 16 beacon
stations operate 50 MHz in his country and
elsewhers in the Pacific. Steve also lists eleven
144-MHz beacons in Australia and New Zwuland.
Anvone interested in the list may write K@CER,
Steve says many VK stations now operate ssh, but
use transceivers so they must be worked on their
own frequencies, Popular down-under frequenacias
are 52.01, 52.20, and 52.525.

A well-known 6-meter man of the 19608 was
Eilled December 27 in a Thailand auto accident. He
was Bill Vestal, K@i, of Grain Valley, Mo. Bill
fhad heen in Thailand since 1269 working on the
Southeast Asiy scatter circuit. K@IJI was an avid
yhf contester and several times led Midwest
Dyivision scoring. Bill was the brother of Mike
YVestal, W YIS, active on 432,

j44-MHz news tms month is headlined by
recent mounbopunce activity. VE7BOQH, Vancouver,
worked VK3ATN, Australia, eacly the morning of
January 1, giving lionel his first VK on 144,
KeMYC warked VE3ATN at the same time. in
addition to the VK, Lionel worked K¢MOS three
times in December, had many contacts with
SM7BALE, Sweden, and heard signals from FRDO,
France, and DEK1KO, Germany. This is 2 meters?
SM7TBAE and DKIKO reported hearing meteor
scatter of VETBQH's EME signal, but Lionel says
this is not uncommon when antennas are pointed
on the horizon,

KEMYC also heard something from DKTK('s
four small Yagis, but could not get a signal report
exchunged., Mike Jid work the same stations as
VETBOH, aud man schedules with KSPIR and
wSBXcE, both Oklahoma. KSPIR runs 850 watts
and 40-element collinear. K3BXG was wsing the
4d-element Yagi array pictured last month. Mike
suys he may be able to work hoth Oklahoma
stations with the aid of ground-reflection gain.

DL3YRA, Germany, reportediy is getting good
achoes. 7L1AZR, New Zealand, expects to be
active again later this spring with an array of long
Yagis, and WEUOV shouid have his | ar-element
collinear system operational at this time.

utill on the topie of DX, XE1XA writes from
texico ity that he ran December Creminids
schedufes with WSWANX and KSBXG, both
Okizhoma, and while no contacts were made, he

did hear both stations. XE1PY participated in the
sehedules. Max says a group of Mexico City vhfers
plan sume “volcano topping” this summer 10
Nevado de Toluca, a 14,000-foot volcanic peak
about S0 miles from Mexico City. Stateside
stations interested in schedules should write
XE1XA.

VE2DFO updated his 2-meter activity, adding 3
states to his total, reaching 33 worked. Uver the
past several months Don has done much meteor
scatter work keeping schedules with K@MOS. In
four months of Saturday and Sunday morning
schedules they had 44 contacts for a 95 percent
completion rate. Don says scatter results on 2
meters out to 1000 miles are similar to 30 MHz, if
high power and large antennas are used. Hourly
random counts on KPMOQS were typically 100 and
sometimes near 200, Shower activity reduced the
count but added longer bursts, Results between
VEIDEO and WPLER, Minneapolis, were similar.
Also from UCanada, VE3DSS says K41XC, Florida,
has an excellent scatter signal into Toronte On
Sunday maornings, and that VE3DX] is active with
a00 watts and a 15-element Yagi, Dana savs the
Toronto gang are planping an all-out eftort for the
June contest.

lance, WALIXN/WA3GPL, continues actve
from hoth his schoof location in Vermont and at
home in Pennsylvania, from where he has 21 states
worked. He has 15 worked from Vermont, where
he runs o) watts and « 15-slement Yag.
WA2PMW reached 22 worked on a fall tropo
contact with W4LSQ, Alabama. KS5ZCO, Dallas,
reports Jan, 23 trapo to Alabama, Missour, and
states in hetween. Steve, WN6HOC, Burbank, says
he Yikes to build his gear hut finds contacts
Jifficult in the Novice segment of 144, He expects
to have his Technician license soon. Helly has
retired K2ZAT/8 in favor of WSKPY and now has
41 states worked from Dayton, to top all Bs in
states werked on 144, He is working on an array of
cight 13-element Yags for summer moonbounce
activity, KOKQR recently finished an amplifier
similar to that in February, 1971, QST. Dick says
it worked fine on  the first test. WoRLI,
Minneapolis, reported short-haul aurora Jan. 12,
23, and 29, but alt under 300 miles. Hank has 31
states worked on 144,

What happened to all the other 2-meter re-
porters this month?

3120 MHz, according to RKIGGI/1 and
K9AQP/1, is again approaching activity levels of §
or 6 vears ago in the northeast. K4GGI/1 says he
thinks the League is right in promoting the
development of 220 fm as the quickest way to
huild activity and take some of the pressure off 2
meters, K LOIR, Mass., is now running 10 watts bui
plans higher power soon. Paul says other Mass.
stations active on 270 include WI1QXX, W1OO0P,
W1GAN, K1MUC, KISRZ, W1JVL, and WALIED,
WA3IMCK, Philadeiphia, is working on a 6360 rig.
WATICH has converted a Hatlicrafter HAZ to 220
and has worked 9 states. Bob says the conversion is
simple, and he will furnish details for a stamped,
self-addressed envelope. ¥From Cleveland, W8FAZ

Bill Saxton, K4AFC, ot Clearwater, Florida, is one
of a growing number of vhiers interested in
NASA's moonshots. Bill used this dish, obtained
through his local telephone company, to hear
fApollo 15 2200-MHz signals from the moon’s
surface. (WA4L VW photo)
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writes of mnch  activity  including WBWHI,
WBOREB, WASGYP, and KBZES. All are active
around 220.05. Also active in Ghio, according to
Joe, ate WBBISD, WABPKB, WSPER, and WSILJI.

WBSIDD, who started the Mid Michigan 220
News several months ago has found his sub-
seription list and free gratis service geiting some-
what out of hand. The publication is excellent and
from it we learn of much new activity, K4JBV,
Kerttucky, is on ssh with a pair of 6-clement Yagis.
WAQQLP, §.D., wants schedules into Michigan and
Hllinois on meteor scatter. Tom runs a kilowatt and
four 8-element Yagis. He heard calls for K7ICW,
Nev., during a Jan. 4 mefeor scafter schedule.
WODJ represents Wisconsin with 100 watts and a
pair of 1l-element Yagis. WBWVS, Davton, is new
with 7 elemenis and a 6360. Two-twenty oldtimer
WoOVL, Hammond, Indiana, has heen on the band
at feast 20 vears and now runs 70 walts and
stacked 1f-element Yagis. Others active in that
general area include K9HMB, WASMJY, Wo(lYT,
and K9ZEL.

What is happening elsewhere”

432-MHz reparting has been limited the past
several months, byt warmer weather should im-
prove hand conditions and reporting. K10JQ,
Mass., savs he'll soon be on 432. WA PJ, Virginia, is
building two more Yagis similar tao the WOEYE
design but with three more directors, apparently
for meteor scatier work. Ted tells K8RPL the
Yagis will be spaced about 104 inches vertically tn
sharpen the vertical plane. and widen the horizon-
tal, cuippared with side-by-side stacking. K8DEQ is
using a similer array, but spaced about 150 inches
and reportedty is pleased with the resutts. Waiss,
Ga., is rebuilding tfor 432, aiming for a 4X150
amplifier,

There is no apparent lack of 3432 inferest in
California, WEFZJI sent a list of 23 active stations.
About one-third favor collinear arrays and {he
remainder Yagis. Most of the California group run
100 to 1000 watts, and WASGHXW is moonbounce
uvperational. Harley is running EME {ssts with
VETBBG and WOWCD, and both hear him 5 to 7
dB abave the noise. WOWCD happened across the
signals of WAGHXW accidentally, when both were
testing for their own echoes. George has copied
Harley for an hour or more at a time on several
occasions since,

KS8ZCO and WBSCEV, Dallas, ure uperational
un 440 ATV. K7ICW, Lax Vegas, reports gond
tropo contacts with WABEXY and WA6HXW on
Jan, 29,

[n the Midwest. tongue-in.cheek WQDRL says
he’d like to reach 30 states this summer, and he is

1215-MHz Standing
KoaOPf1 .5 3
WAZLTM 10 4 290
KNG ., .7 4 220
WAZYVTR .5 3 190
K2YCO ., .2 2 350
K3V . .7 4 320
KISFF/3 .7 4 260
KAQIF ., .3 2 290
KANTD . .2 1 350
W4VHH .1 1  3B0
WBYIO .4 3 350
waaly . .4 3 300
WASHUY .3 2 220
WOJTP ., .3 2 185
Listing compiled April 1972

Raanil 1670

Repeater Update

Area Cedl In Cut Access
Cape Cod, MA WATGHGR 5090 51.50 COR
Warcester, MA WATKRJ 146,37 146.87 COR
New Haven, CT WATKGD 148.11 146,61 COR
. 449 10 444,80 COR
Bridgeport, CT WATKGK 746.22 146,76 COR
Mt. Beacon, NY  W2CVT 145.37 146.97 COR
Hempstead, NY KINDA 44170 446.70 COR
441.80 446.80 COR
Long Island, NY  WAZPDJS 145,445 147.36 COR
Lang islend, MY K288 14685 14685 COR
NY, NY WAZSUR  146.19 146.73 COR
Hempstead, NY  WAUYP 221894 22484 COR
Marmphis, TN W4as 145.22 148,38 CQR
444,00 449.00 COR
t.encir, TN KARSY 146,46 147.06 COR
Pheuix City, AL WB4AFR 1456328 145.88 1800 Hz
Charleston, 5C WB4OQGK  146.34 146.94 1477 Hz
Tulsa, OK WASLYT 146.34 i46.94 COR
146428 14888 COR
5288 $2.524 COR
Austing, TX WSFIT 146.34 146.94 COR
449,10 146.84 COR
[allas, TX WENSQ  146.22 146.82 COR
Arlington, TX WASBTKL 4492 4442 COR
Mt Otay, TA WBBWLY 14634 146.88 PL or 2100 Hz
445,25 449 50 COH
Ann Arbar, MI WBBCSC  146.37 146.97 COR
Ashtabuia, OH KAHRS 146.34 146,78 COR
Muskegun, M1 KBWN 148.22 146.82 COR
Butler, OH WABWML) 146.37 146.97 COR
Genoa, 1L WBIADW  146.34 146,76 1650 Hz
Chicago, 1L WHAIEAE 14646 145.88 1800 or 2000 Hz
146.28 14688 PL
Western Springs, 1. WBSHWS  146.04 146.64 2000 Hz
Andersen, IN WAGWVLC 148,22 146.82 COR
Apptleton, Wi WASZEF 14634 146.76 1800 Hz
Qmahia, NE WREQU  146.34 146.94 COR
Castle Rock, CO WOJGL 146.07 148,67 COR

tennepin Co., MN WHPZT 146985 146.46 COR
146985 53.64 COR
53.64 146,46 COR

looking For someone to schedule in Tennessee and
Lonisiana, which he teels should he “easy pick-
ings” from Topeka. W@DRL kepi successful
schedules with K@CER, S.fh, during the winter
months even though sub-zero weather held signat
levels low. WODRL also scheduled WSORH, with
ssb and a kilowatt, ai Oklahoma Cify with ex-
cellant  signals. W@ENC, Rapid City, 5.D., is
available for schedules. Bob runs gbout 200 watis
autput to 2 6d-clement lslot acray. WQEYE,
Baoulder, Colo., has a new kilowatt amplifier ready
for sumrmer tropo. Don moaitors five TV station
video carrier frequencies as propagation indicators.
Sionx City, lowa’s channel 14 KMEG-TV i5 con-
stantly heasd at more than 500 miles, -

1215-MHz fans are looking forward to warmer
weather and the coming tropo season with hopes
of lengthening the currént home-tation DX record
of 350 miles. Elsewhere in this column vou have
no doubt seen the new 12315-MHz standing box.
Fourteen stations are lsted, with four sharing the
350-mile  record, Competition should be keen
before the year is out, extending the DX record
and aiming toward WA2LTM’s number-one ranking

10 states worked. Anyone else desire a
1215-MHz listing?

Potential users of the 1215-MHz band tre-
guently query regarding converters and easy-tn-get
operating of sources. The latter can generally be
answered with one of the common 2C3Y or
varactor tripler designs, but the converter has been
mote of 3 problem. Many potential huilders — and
you have {o huild to get on 23 ¢cm — don’t relish
the metal work required by the popular WeGGVY
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vonverter described in the ARRL Vaf Manuol, This
converter has been duplicated many times andl
works well, especially with the assistance of a
preamp such as that descnbed by WA2VTR in the
Tune, 1971, issue of Ham Radio, Noise figures of 4
to 5 dR are ohtainable with the WA2VTR preamp.
hut the Nippon V7&&6B or V766A devices are
expensive, costing 518 and $26 respectively from
California Hastern Laboratories, 87 Terrace Hall
Avenue, Burlington, MA 01803, {(For those of ynul
having dJifficulty in locating single lot purchases af
Texas [nstrument devices, K4PKV advises that the
vnly apparent source is Kieruff Electronics, 39HY
bast Hay Shore Drive, Palo Alto, CA 94303.)

From several persons who know, we are told
there is now another converter, more easily built
ond withaut metal work required, Jesigned by
pLoJU and DCBXB and described in the August,
1971, issue of VHF Communications. the mag-
acine #s printed in Germany, but one stateside
suurce is WPENC from whom the issue is avaiiable
for $1.23. The converter features a hot-carrier
diode, is built on a printed cireuit board, and has a
144-MHz i-f. Cumplete construction information
including a template is given in the article., The
converter by itself has a woise figure in the R-(iB
region, and can be huilt in 2 couple of evenings.
Complete parts Lits are also available. WPENC has
the details. This converter and WA2ZVTRs preamp
now appear to be the easier path to reasonable
1296 reception, While the cost is not low, if all
parts are purchased new. low-noise reception does
not come cheaply on 23 cm.

KYACQP/1, Mass., has worked five states with a
collinear similar to that pictured in the Fehruary
culumn and has a 4-foot dish ready to put up,
when the weather hreaks, to compare with the
callinear. Earlier WA2LTM speculated that WEYTO
and some W/K?2 should break the 350-mule record,
bt now Doug says WI1GAN, Mass., and K4OQ1Y,
Yirginia, have a good chance at 500 miles over a
mostly water path. Doug believes this will be
hettered by vear’s end, possibly out fo 600 miles.

KIPXE, Uonn., coholder of the 432 DX record,
got on 1296 in November, wath 25 watts and 6 to
% dB horn antenna. Even with the mited antenna
gain, Pete had goed signals over a 1 10-mile path to
WA2LTM during the winter months. Pete plans a
larger antenna this spring. By the way, those who
say it is difficull to get on 23 cm take note:
KIPXE is blind, but builds his own equipment!
WA2ZLTM has been corresponding with W3BSY,
Maryland, and WdSFU, Virginia, and both expect
tno become active on 1296 soon.

K2ING has 7 states worked with a best DX of
220 miles, ruaning 30 watts output to a 3-foot
dish. K18FF/3, Penna., on 1296 about one year,
has worked 7 states with 35 watts and 2%-inch dish
having a dipole-andsplasher feed. Tony is net
controt of the Monday, 10 P.M. EST, 1296 net of
the Mt, Airy Vhf Radio Club,

jack, K4NTD, Ozkland, Florida, has 2 states
and 350-mile DX to WAVHH, 8.C. Jack is looking
for across-the-Guif DX into Texas this year. tle
says W4LEY, Melbourne, vlorida, was active late
last vear. K4PKV, 8.C., hopes to be active soon,
and in addition to W4VHH, WANUS is active with
a pair of 2039s, K7ICW, Las Vegas, is working on
1296 receiving equipment.

¥rom Indianapolis, W9JIY writes he and
WAYHUV schedule twice a week over a [B0-mile
path. with signuls varying from 53 to needle-
pinners, Normal signals ate 85 to X9 and exhibit
much flutter fading, probably due to scattering.
WuSlY gets 75 watts from a pair of 7289s, feeding
a 7-foot dish at 45 feet. Later this vear the dish
will be raised to 70 feet on the prodding of
WASHUV.

CGoing to 2304 MHz we learn that K2JNG and
WA2LTM exchange signals each night over a
s0-mile path. K2ING gets up to L7 watts from a
circuit designed by K2UGRI. WoJIY is working on a
7289 final for 2304 MHz and has u horn feed
mounted in his 7-foot dish. WAYHUV s op-
erutional with a similar set-up. Norm und WoilY
fiope to contact before summet’s end. L il

‘a-Siraysas

Jim Eenton, WATLNF, i4-year-old honor siudent
at Wachusett Regional High School, gut the ama-
teur radio bug eatiy in lite from his father, W1JH,
who has also sarned his Exira ticket. Jim passed
the Novice exam in June 1989, the General in
Decerber 1969, Advanced in August 1970, and his
Extra in December 1971, — WIKC

A o M R S L
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There'tl be a lot of 73 showing up on license
plates next year but some of the boys in Wisconsin
have the jump on us, Herbert Baker, WOGSF, sent
this photo of hirself and the plates just issued
him . . . they expire in January 1873




Silent Reps

PT 18 with desp regret that we record the passing
of these amateurs:

WITANA, Relardd B Bourng, West Hartford, C1

WIEY R, taaee ¥, Orocy, Harwich Doct, MA,

WIGHW, Samiel A, Wood, Ridgebeii, T

Ex %11, Do, branklin 3. Hueddy, Cranston, RT

WIHMC, Ernest L. Cocby. Trumbull, CT

WITNG, Raymnnd H, Zeek, Hamden, CT

WAkl bdward W. Stroetz, Bellmore, NY

K2BN, Arthur G, Caster, Washiogron, NS

Ex-@2CAR, Walter 1., Shepard, New Brunswick,
NJ

W2DE, Len M, Schrader, Utica, NY

W2HEK, Richard ¢, Gaine, Plainfiehd, NJ

K2KQI, Forman W. “Tex"™ White, tiampton, NJ

W2RMWP, Alfred W, Leek, Jr., kast Nocthport, NY

WAANWH, Vietor 13, Pliower, Brookiyn, NY

KIONF, Luvien T. Huntington, Schenectady, NY

W20P, Charles A, Wiltz, Cliftan, NI

W25BX. Harry Shulman. Long ksland City, NY

WRTK, Ruchard A, Frank, N. Bergen, NI

WaA2VIOQ, Carl A, Magnell, Greenwich, NY

WA3IAKH. George R, Stoneburner., Corsapolis, PA

W30 XB, Lawrence 1. Cisek, Creightton, FA

W3ATOQ, Walter E. (fdfather, Edmonston, ML

WWAN. Lonis . Kifimeyer, Glenshaw, PA

WADDC, Lemuel V. Banks, Atianta, GA

WH4ETS, Juhn Aftkenhead, Greepshoro, NOC

KAEVZ, Howmid A, Scholz, Holiday, +1.

W4F3, Donaid L. Leiphart, Virginia Beach, VA

WAREC, Philip M. Mekay, Masietts, GA

W4MI, loe A, Shagnon, Onttondale, AL

W4V Z, Harold D, Perry, Oklawaha, bL

B3ALT, Larry 13 Adking, Walters, Chi

WEOEE, Calvin W, Gilfillan, Tyler, TX

WSCZA, Lee M, Whittaker, Oklahoma City, QK

WSKEE, farl A. McDowell, Abitene, TX

WACCT, William H. Phelps, Manhattan Beach, CA

WARCK, Comdr. Fotrest 1, Pappy® Phippeny,
[dyllwild, Ca

WaenNSPr, Richard M. Ambrosch, La Crescenta, CA

WabkRP, Fred ). Koth, North Sacramento, CA

K6GPH, Edward V. Downs, Sarta Manica, ('A
WRaLHA, Oaniel T, Alfiche, Richmond, CA
WaHLN, Thorus E, La Craix, La Canada. 4
W6ELSC. William D. Howe, Napa, (A
WASDKE, Edward G Miller, Saa Maten, ¢4
K&6PWO, Irving b, Hunter, ¢iendora, CA
WETDM, Fddie “Tap™ Tupscott, Los Angeies, CA
WaLIN, Fames M. Lasker, Sun Carlos, CA
WPCQT, Jones scott, Nampa, 1
WIEV/EXW3IANP, Joseph H. Stone, Las Vegus,
NV
WANF, William k. Schele, Battie U'reek, M1
WHEYIH, Lawrence N. Domann, Cleveiand, OH
WHELSG. Clyde H, Walters, Sonth Charleston, WV
WHRQUN, Lewis Y, Brawer, Wayland, M1
WREQD, Wilbur ¥, Badd, Zanesville, OH
BAEOM., Gengwe AL Welmer, Vrankfort, IN
WIFZL/WASWHP, &enneth L. Dragoo,
Pevint, [,
WIIKQ, Lerovy B, Monosmith, Rackford, 1L
KYMYD, Joha F. Scarpelli, Villa fark.iL
WINAK, Ferrel P, Smith, Monena. WI
KOVHY, William L. McArthy, Logansport, IN
WaVKX, Gilbert M. Wilson, Fort Wayne, IN
WHGET, Martin H, Drecsen, Norfolk, NE
WOOW, Samuel H. Weidner, Jr., Ottawa, K8
WpVYO, Charles J. Kapfer, Oakville, MO
WRYMN. Raymond €. Baughman, Marton, [A
VEANT, Leonnard L Claydon, Winnipeg, MB
VETTU, E, A. Gilbert, Summerland, B
GIHT, L. W, Alrton, Lytham St. Annes, |asnes,
England
GAC, G, A, “Tony™ Chapman, Westgate-ou-Yea,
Margate, Kenr, Fngland
GILT, BEdgar Walker, Sheffield 8, Yorkshire, Eng-
lznd
Ge Rz, J. M. Davie. Chingford. Lotidnn, Frgland
BwGabs, T. 8, White., Sufton-in-Axhtield, Notts,

Long

Lingland

GHCT, A, . Taylor, fortsmouath, Hampshire,
England

F6AY, James H.. Chapman, Falmouth, Cornwall,
Englund

RAEM, Ernst-Krenkel, Moseow, Russia

ARPS
fContinued from page 75}

power lines down on the highway. WASOUD
alerted the Highway Patrol and the power com-
pany. Within minutes the proper authorities had
arrived and repairs were begun, — (WASEFSN SE(
Okla.)

During the heavy rains on Dec. 26 and 27 in the
Curpenteria, Calif, area there was extensive flood-
ing and land slides which resulted in the closing of
many toads including Highway 101. WBeVYGC,
who was {raveling in the wrea, was unable (o get
any information trom public officials as to when
the road would be opened. Contact was made with
WASZRH, KéYLQ, KoVQO, und other amateurs
slong the affected route. Excellent reporis on road
conditinns were obtained from these stations
utilizing 2 meter fm. - (WBaVGC, Asst. EC San
Luis Ohispo Co., Calif.)

Thirty-Four SEC reports were received for the
month of January with an indicated AREC mem-
bership of 10,973, This is the lowest ceported tatsl
in some time. Sections reporting: Ala, Alta, Colao,
Conn, EMNY, Ind, lowa, Kan, Mar, Mich, Minn,
Mont, Neb, Nev, NNJ, NTex, QOhio, Okla, Ont, Ore,
Sask, SD, 8Dgo. SNJ, 8Y, Tenn, Va, Utzh, Wash,
WFia, WMass, WNY, Wha, WV.

Turing 1971 a total of 467 SEC reports were
received from fifty-three ditferent sections. Both

Aaaml 1972

of these totals are down from last year’s mark of
511 reports from fiftyseven sections. Fwenty-
three sections had pecfect reporting cecocds in
te71. They are: Alta, Ariz. Cofa, Conn. £Fia,
EMase, Ind, lows, Kan, Mich, Mont, Neb, Mev,
Ohio, Qrg, Sask, Tenn, Wash, WMass, WPa, WVa.
On the ether side of fhe coin we {ind that nineieen
sections were not heard from at all during 1971,
Some of these are low population sections but then
again a lot of them aren’t. Those included in this
category are! AK, BC, CZ, Dret, EBay, Ga, Ida, 11,
Me, Mant, Miss, NH, Rl, SC, SCV, Vi, Wi, Wi
Wya.

“fe-Stravs "%

If you dare an early riser, an insomniac, of
slightly crazy, then the Harly Eighty Free Netis for
you, On weekduys it meets at 6:15 AM. EST
(EDST) and on weekends at 7115 AM. on a
fraquency of 3733 kHz. Any queries should go to
the Met Manager, WAIQOQZ,

KHSHIF operates the optical clinic at Vripler
Army Medical Center. When vou drop in 0 see
him vou REALLY have an eyebaif QSO. (rom
KHEBZ s SCH repart for Jan.}

™~
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CONDUCTED BY LOUISE RAMSEY MOREALU.* WB6BBO

The Yi. Who Understands

AN OM once sald, “It’s nice when the wife isa
LY pam, too.”™ He paused and added wistiully,
“She understands.” He couldn’t have been more
comrect, for we do. Our reason for understanding is
that we want to be on the air just as much as ooz
husbands, and to gei there we have more fun and
more crazy experiences than could have happened
if we did not have a license because, in our
understanding, we huve a pretty good idea of the
resuits.

We are a “third hand™ as we take the place of a
vise fo hold two components that are io be
soldered. We are the lady with the jamp standing
fike 2 statue us we direct the beam of a flashlight
into the innermost parts of a piece of gear, making
sure there are no shadows as a wire is placed and
tastened and soldered, and we hold the light a little
longer, while the resin fumes come up under our
noses,

We become a walking “memary bank™ of the
tool box, and have learncd to react as quickly as a
ourse in un operating room to & peremptory
request. And we have by experience become adept
enongh that the reyuest of “wrench™ daes pot
requite any description; we automatically hand the
right one.

When the contests are scheduled we understand
fthat means we may as well plan dinner without the
head of the family being present, and that we will
have plenty of “the makings™ for him when he
comes up for air. Being contest consuious uurselves
with the YL contests, we are able fo know just
why he will nof put in an dppearance if extra
spesial visitors drop in while the band is hot. We

* Y1, Editor, OST, Please send all news notes to
WE6BBO’s home address:
Altadena, CA 91001,

1036 East Boston St.,

are ulso able to rejoice o svmpathize with him
later as he tells of the ones that pot away, or the
sare one he cuught when someone else with a
blockbusier of a signal was trying to break.

We ute the Jabor gang of the construction ciew
and we are, willingly, because that new untenna on
which we are breaking cur fingemails is Yor our
use, too. We stand on a ladder supporting a mast in
a slect storm when the rungs and the pole we are
holding are covered with iwe. Our ploves are
soaked, but we hold it with numb fingers as he
fastens the guy wites of the new ground plane. We
know only too well that the greater the discomfort
when it goes up, the better it will work. And oddly
unough it does.

We help mix the cement for a base or hold a
guy wire tant, and we are not averse (o walking
around the vard with a fluorescent giobe at night
or jumping in the car and driving 2 few miles to
listen for the new rig’s signal. And we can be found
sarrying meters, pliers, extra insulators as the pack
mule of the experiment with a new type of
antenna.

We can inake coffee and whip up a snack when
we were sure there wisn’t a thing to serve if 2 club
member drops by to discuss Field Day plans, We
are the seuretary and volunteer assistant to log
when a confest is in session, We can sit and listen
to the conversation and know just what they are
saying in that quecr foreign Janguage that i
amateur radio because we use it ourselves,

We know how to sorf the mail su that those
coveted QSLs, or the euvelope that obviously has
the new cevtificate, are on top. And we sit at the
ARRL division or national convention and glow
with excited pride when he recetves an award,
because we do understand. We know the hard work
that went into the earming of it, and we have 4
little brighter glow because we were ¢ part of it and
van share the pleasure without its having fo be
explained.

Of course we understand, We've been there
vurselves and know exactly what is going wn. We
know that the heights and the depths und the pride
uf amateur radio operation is twice as much tun
when we can share it.

Esther Given, WBBDE, presenting a “Key to the
World” trom BAYLARC to Roberta RBaldwin,
WBGDFN, President Y LRC/LA on the occasion ot
the Club's 25th anniversary meeting. (Photo from
W6CEE)

QST for



G2YL, Nelt Corry fieft) and Martha Edwards,

WBQYL, met in a restaurant in Tehran, Iran, last
September. Martha, a YLRL Past President, is a
member of YLRC/LA. (Proto from W62 ¥YL)

6ih International YLRL Convention

The Sixth Internaiional YI.RL Conventiou will
he Mav 26-2%, 1972, at the Edgewater Hyatt
House in  Long Beach, C('alifornia, with the
YIRC/LA membership as hostesses for this quad-
rennial affair.

The presept program of activities has been
planned ground the theme of a YL *“cruise” and
will be accenting DX, Juin the YL ¢rew in tours of
your iaterest including the Queen Mary, Jacques
Cousteau Musetum, the Los Angeles area, Disney-
lund, and others to be arranged later. Plans include
a YLRL Forum, the 33rd YLRL HBirthday Lunch-
eoty, “Hyelash Q8Os an Aloha Hour, and & Laau
Banguet on  Saturday e¢vening with  Darleen,
WABTSC, as the speaker to t2ll of her adventures
in DX-land. As alwavs there will be special
aclivities for those OMs who accompany their
ladies to these conventions.

The YLRC/LA cluh call, W6MWO, has been
selected because it was the call of Helen Cook, a
former Y1L.RL president in 194748, and now a
Silent Key.

A new look has been added with the plan of
“Pic-swaps™™ so he prepared to swap pictures of
yoursell with the other guls who will be attending.

It is a good time for newly licensed YLs to get
acquainted and for all of us to meet the gals we
have worked on the air, becuase you do not have
to be 3 YLRL member to sitend. YLRC/LA and
YLRL extend a very warm invitation to all women
amateur radio operators to join the crew for 2
cruise with the distaft side of amateur radio. See
yin there.

Because this is a holiday weekend, there will be
exira tours or activities planned for those from out
of the state who wish to remain ip the area
following the convention.

For registration information write:r LA YL
Convention, Box 3092, Long Beach, CA Y0R03,

YERL Membesship

Each month requesis come to this ¢olumn
about membership in YLRL. All women holding a
current amateur radio operator’s license, no matter
what c¢lass, are wefcome to join this oldest world-
wide club for women only,

Membership applications may be obtained from
any of the three membership chairmen. In the
eastern [Inited States from Marge Campbell,
KARNS, 45 North Arbor Dirive, Ormand Beach, +1.
32074; western United States from Beth Tavlor,
WINJS, 14367 S.E. Fair Oaks Avenue, Milwaukie,
QR 972722; BX YLs from the (nternational Corre-
spondent, Gretna Longware, WAIWHE, Box 426,
New Russia Road, Blizabethiown, NY 12932,

Fmma Candler, 8NH

It's too bad that every gal who was one of the
first women in her country to become an amateur
radio operator is not well known, Too often these
wormen are unknown and exist only as names on a
tist.

8NH, Emma Candler. (Photo reproduction from
OST, Mayp, 1917)
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The February,

1972, @ST, “YL News and
Views” has resulted in a number of letiers re.
garding Emma Candler, 8NH, one of the best-
known Y5 who aperated in the days when spark
was king., When Emma was granted hee call in
1915, she wag the ath YL in the United States to
gualify for an amateur radio Heense, and if we add

those who were operating before government
licensing was required, was the 10th in the world
to bring the feminine touch to wmateur yadio.

Many OMs have written to tell about SNH'
low-pitched rovk-crushing spark that was heard
from coast to coast and in practically every state in
the union, ¥mma was famous for her relay work
anit for her traffic handling in the davs when a
signal ¢ould be monitored three different ways: by
sight, as the blue spark jumped across the elec-
trodes; by sound that could, in transmitters like
hers, be heard half a block away; and from the
smell of the ozone in the shack.

QOOTC YLs

Oscar Wildes character who deciared *After
my 40th birthday | became 35 permanently,”
would never gualify as 1 member of the OId OId
Tiners Club, tor membership it that argunization,
like *1ife,” beging with 40 years in amateur radio.

W3CDO —tiz  Zmadonini, KAGRBZ - Bunice
Thompson, W4UF — Dot Saunders, WésH —
Sophie  Heintz, CGeYL - Barbara BPunn, and
VE3YL - Austine Henry, make up the YL
mermnbers in this nrganization that includes so many
of the people who remember amateur radio in its
formative vears.

1972 Powder Putt Derby

[t isn’t too early to plan to be of help in
communications during the 26th Powder Puff

Derby, Julv 7-10, 1272, This vear the 2600-mile
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WA4RLS, Minnie Leving, received the *'Qut-
stamding XYL Award at the Hollywood Amateur
Radio Ciub annual banguet in Hollywood, Flarida,
Left to right: WBAWTX, Georgia; WB4CKX, Joy:
W4RLS, Minnie; WN4RPW, Arlene; WB4MPG,
Wanda.

vroute of the women fliers will include San Carlos,
California; Winnemucca, Nevada; Ogden. Lltah;
Rack Springs, Wvoming: Scotts Bluft, Nebraska,
Sioux City, iowa: Moline, Hlinois; Fort Wayne,
Indiana; Latrobe, Peansvivama; Toms River, New
Jersey.

[f you wish t» help in covering this all-YI.
affair, write to Carolyn Currens, W3GTO, who will
he glud to have all the uassistance she cun get.

WABISY, Myrile Cunninglram

For almost 3000 years women have been very
busy helping to make communications history, and
uite of the hardest workers of these history-making
Yls has been WASISY in her work in space
communications.

t.icensed since (959, she is part District Chair-
man  Sixth YLRIL Dvstrict, past President of
YLRC/LA, and was communticetions chairman for
the terminus of the Powder Puff Derby in (967 at
Tarrance, California, and again for the take-off in
1968 at Van Nuoys She is 1 memher of ARRL,

¥YERIL, YLISSRH, Celegas v Amigos, Mexican
Amateur Radio Group, The Blying Samaritans,
Armed ¥orees Comamunications and Electronics

Assn,, wnd many local clubs. Myrtle has been
smployved by Hughes Aircraft Company for nearly

Myrtle Cunningham, WAGISY
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Mollie, ZE1JE, met Annette Thompson, W4LKM,
at the Salisbury, Rhodesia atrport. Annette (left}
managed to wark n & 48-minute chat with Mollie
hetore taking off to continue 2 tour of Afnca.

20 vears and has worked on all projects, trom the
old firg control system, Minuteman, Sarveyar,
Phoenix, SERT 11, Condor, snd ATS communica-
tion satellites. Her biggest thrill was working in
production  control  one  the  workd's  largest
commercial communications satellite, Iotelsat 1V.
frarts of this {500-pound, fH-font-high satellite
were built in vartous countries and then put
together at Hughes, Myrtle kept track of all parts
and units from breadhoard until the satellite left
tor Cape Kennedy. It is now in svnchronous orhit
over the south Atlantic and the second stage,
another of Myrtle's responsibilities, brought us the
Winter (lympic Games from Japan.

OM Tom, WePlFWTCUK, has been licensed
since 1930, Lhey have 2 sous and 6 grandchildren.
This busy gal is ulso 2 stamp and picture-postcard
vollector aud, at present, is the Prize Chairman of
the t94%2 YLRL Convention, g

Sfe-Strays %S,

Howie Ryder, WIWQH, aotes that as of Jun-
wary |, 1971, the FCC will not relicense a-m
marine-hand teansceivers. |'hese ship-ta-shore units
(estimated to number 2 million) make excellent
Lau-meter teansceivers and probably can be picked
up at g bacgain from heatyards or marine radio
slistributors. Almaost ali units operate from 12 volts
de.

iie. Kurl Doebel, ex-HBYOO, now a U.S. citizen
i the way to a4 W license, draws a sharp contrast
hetween amateur licensing here and 1n many other
countries including Switzerland, He says he ance
alliwed a visiting U8, ham to talk to the States;
the visitor set up # phone patch and talked tor 17
minutes. HBYOO later received & bill for 200, the
cust of the phone call had it been made through
the Swiss telephone facilities (government owneil)
and # stern warning against say more patching!
Incidentally, 2 hoense there costs 100 Swiss francs
per vedr. abnut $28 U.8. - as against 1/2 cent
day here in the 1.8, Quite a difference in official
attitude - and a prime reason why amateuss here
should eaercise the highest seif-discipline i use of
their eguipment, su as to make sure this healthy
governett view continues!

QST for



CONDUCTED BY ROD NEWKIRK,* W9BRD

How:

Much OQRM  always has becn caused by
amateurs {rying fo squecze the vory last mil from
perspiring power amplifiers or groping ubout for
the exact battoms of broad dips. Asit's fow watts
piled atop two of three hundred could make much
difference! WIACL offers some puest statistics this
morith to help meter-watchers relax, . . .

This is a comparison of two transceivers on ane
arttenna, the latter 4 TA-33 up about 635 feet, The
transceivers were used alfernately for 174 and 160
DX Q80s respectively nver a period of six months
from- May to November, 1371, The DX QS(rs were
all outside the U.A, and Canada, and more than 98
percent were ouiside North America. Contacts
ranged as far east as the Seychelles, west ta VK6,
Thailand, Hong Koag, snd UAS, south tn K(4-
land, and naortih to Greenland. Fallowing is a
summary of the results, ¢w work only:

This comparison may partly answer the gues-
tions in the minds of some hams using modest
prower and wondering just how worth while an
increase might be. The opinion Uve formed follow-
ing this six-month test is that while vou work 4 bit
harder to snag them with lower power the greater
pleasure makes it worth the extra effort. There is
undoubtedly more thrill i catching a rare one in 4
pile-up that includes several kWs!

- M. F. Lawson, WSACL

That power difference of roughly five to one is
about 7 8 worth, or a couple of S-meter units. It's
abvious that the 5 in RST reports is as shadowy a
formality a5 “R3 when in the cleur.” WSAUL’s
analysis should help convince would-be power
truaks that physics laws and ratios sfill hold, 1f
vour kiowatt gets only ““five dB over 89" from
AC4ZZ while your buddy’s gallon is getting ten-
ovet, you'll have to go all the way to 10 kW to get
a mere 5 dB edge on him. Hardly worth risking

Approximare power outpur 470 watts 100 watis B i

Frequency (MHz) 27 14 21 14 your ticket.

DX stations called 50 fte 126 118 Pyt

DX stations replying 33 74 66 58 What:

Percent replies to calls 66 64 52 49 ’ ' .
Calls of 0Q DX 26 a7 a4 344 Far the past half dozee years Novices aipped
DX stations replying 14 23 a3 g by the DX bug couid grab almost all the faney
Percent replies ta calls 54 29 19 i3 QSLs they wanted just by ficing up on 21 MHz.
- " j ; Indeed, with rare WN-style DXCUs very possible
IOTA‘I‘ CALLS L. 76 163 l’?} 63 there actually was some miaqus incentive in rushing
Calls from DX on sigring 14 LE 13 4 into General status. More DXeiting te hold with 15
TOTAL DX QS0s 66  i0D8 92 33 and see if those last tew needed cauatries would
Percent 1TX Q8S0s to calls 87 66 54 a2 come slong! But alas, all things end, at least for a
Reports vrider RS (all R4) 1 5 I 7 while, and we'te recveling back to where things
Average S report a1 T.0 &0 60 Stoodin the early 1960s. Gooe for the maost parct
59 " é‘ P 8 3 ] are thoase all-day into-the-night all-continent DX
o reports v breakthroughs that make 21 MHz such a defightful
§%-plus seports 0 L o L DX playground through the suaspotty years,

While other bands and other modes were used
during the preceding comparison's six-month run,
abservations are rextricted to cw on 210 and 1S
meters hecause these QSOs uccount for mave than
15 percent of siation activity during those months.

As would be expected, the higher power proved
superior in the pereentage of replies to calls,
However, the results obtained with lower power
were not poor by any means, It fust happened that
during the period studied three new countries were
worked {5, 151, and TU) alt on the smaller

Long-haul fun and surprigses still abound on the
band, make no svstake, but i’ getting to be an
in-and-out proposition, great one Jday, flat the next
two. Less fregquent and shorter DX contacts are the
rule, risking QSB chop-off wll the while. Make
21-MHz DX hay while ye may, lads, and while the
rare ones stift have the 15-mefer habit, Later on
when those good npenings do come along, fewer
and fewer DX stations will be on hand to pay off.
in this day of fast bandswitching softening con-
difionts are highly degenerative that way.

Well still get improved action with the arrival
of spring and fait, though, and such an equinox is

transceiver. now at hand. Let’s tune in on the World Just
FTRGR B Wesl Lawrence Ave., Chlcage, [ Above 21,100 kM2, granting that these postal WN
BO6G5H6,

VUTUS, a Laccadives lark by Amateur BRadio
Society of Indiz members VUZs CK QM HY KM
and RK a year or so ago, offers a pleasant seaside
OTH  of the Month, Lacal circumstances
permitting, ARSI may sponsar angther promised
DA pedition at any time. (Photo via WiGL)
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comments corne from fellows whn may already
have turned in their Ns for greensr DX pastures un
lower frequencies, .. Just put my first DX

confirmation, a card from DEIGN,
(WN3RBNy . . . [ was WILALB fram [920 O
1636, Fnally back on again in retirement.
(WNSERD) . . . Worked a aMs when the band
counded “dead.” (WN4TDV) . . . My indoor
wire waorks uut  great toward the west.
(WNEWLK) . . . | rasely tind 15 wpen to Furope
anymore. (WNPELM) . .. Band’s still interesting
in Oregon, (WNTRTAY . . . Collected  twenty

Japanese (S0s aml uther I¥X. before passing my
General, fWNTPIR) - . . Twenty DX contacts so

far snd <2 states with u Challenger apd SX-110
plus dipole. (WNQBAS) . . .

Enjoy trying the

MPATEA (right) likes a daly go at 14,290 kHz
around 1800 GMT. Pete’s guest, who supplies this
photo, is WEMVEP. MPATEA becomes G3LVD
when home on leave from Dubai.

contests hetween DX hunts. (WNARGQY . -
Fifteen’s very rexuiting even though we've passed
the sunspot peak. (WNIGLTY . .. Conditians
improve toward the end of each menth with
exceptional twilight opeoings. (WNSEBC) . . .
Every new QS0 and QS are thrills! Extra crystals
in the lower portion of the 21-MHz Navice band
surely help. (WN2PWS) . . . { tound fifteen fan-
tastic last summes. {WNIPMTY . . . Mav have tn

settie for mere VEs on A and AU,
tWNSCMX)Y . . - WNEIWEO und ! still enjoy fine
| 4-meter openings. (WNRIEEY . - . FEspecially

gond results from South America and the Carib-
bean on 21 MHz. (WN9FBG) . . . Managed more

than forty vcountries on just @ JJipole.
(WNAUKA) . . . KVAEN heiped me break in my
new vertical, (WNSCTQ) . . . What will we do
when the sunspot count s oat its  low?
(WN2SK8DY . . . Dream and  remember, Hank.
{WIBRD)

DX specified as warked by WN correspondents
inciudes COs 208 TAL Cls IRK AL, CXs 3RP
sAaH, DEIMT, EAs 2F(Q 9AL, kLs 2NO 9Ct, HeL),
GM3s ANO LYE, HISFELD, HK4AIF, IRBXPS,
1As 2INL 2YEE JLL 3NXF 4BON TEUEL %AGA
SKWG, JRI1EERY, Kibs BYZ/KP4 HKZ UL, L3s
NA ODN PTN YMN, LATEK, LUs THQOA vEFAN,
OFs | KD 2BSL., OHIVE, OKs APV TKCP 2BES.
ONGCM, QX 3MQ, PIpNX, PYSASN, SMs 2COL
IALR, SFSBPQ, Vs 3RZ SFM eAl, VPILY,
WRZID YV, WHeés HIE HLW, Whas DGN DHD
DIW, XEs 1pPsi 2HN, vys 1ALD 4BR, ZL3J0D,
FP1AK, TE3AC, 9I2MA, #FIUSA, and vy 4LE.
‘This i§ roughly one-fourth a» much DX as the WN
gang turned io a year ago Lp. F00, April "TE OST)
S it looks us though we've had it. Better grub
Ceneral Class quickly tn kexp those colarful Q5Ls
roellin® an!
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Whertve:!:

A?‘IA - BV2AR, licensed in January, has QSts
£ handled through my address. Bob is former
TI1AZ. (K&EASL) . . . [ will contirm the conticts
i roade from AC3IPT last Qctober. (EA4ILY . . .

HE3ACR (Kol died in a Decemher auto dect-
dent. Bill’s brother, W@¥ 243, will conclude his
O5Ling. (KQCER) . . - WASOTK tells us he has
no  Pakistan QSL  connections. LWOWO,
EAHYM) . . . Jordan's prefixes still go JY1, King
Hussein; J ¥ 2, Princess Muna; 31Y 3. ydvanced; JY4,
class A )Y S, class Bl Yo7, club; J Y&, tourist: and
1¥9, other visitors. (WCDXB} . . . V2KV
emphasizes that Q8Ls to Vil who are not ARSI
members should not be sent to that hureau for
relay. (FDXLCY) . An extraordinary quuntity of
Uls cards is repurted now clearing the bureaus.
(LIDXA)

FRICA - ['m still sending out (5Ls for ex-
A TITAZ who now signs BV2AB. Those nexding
flob't Cameroon cards should send self-addressed
staumped envelopes, or &.a.8. pius lnternational
keply {oupons, o me promptiv as 1 intend to
clnse this service at the end of the vear, 1KaASD

. No logs having been received since August }
no longer act as (ISL manager for $J20GE. three

atrmatl inquiriex bave gone unanswered.
(W20AY . . . WAZRZB disclaims )51 wrrange-
ments with T1J VP aW wur other DX stations.

(WOKMN) . . . By February FBRXX OSL aide
F2MO had received Kerguelen logs for Q508 to
November 21, w7t (DXNS) . .. Business
Pressures  vdaiise CGW3AX to vield WELIRP Q51
chares to GILOP. (DXNS) . . . 5Z4KL stresses
that the RSEA QSL bureau address is Box 30077,
Natcohl. {WCDXE) . ., The NARS buean und
sN2AA)] can telay  incoming sks to Togo
amateurs but they vannot accept respunsibility for
8V replies to same. (3NZABG) . . . Furopeans
may £SL CR4BC via CTIUE. {DXNSY
()CEANIA —~ As of mid-February all FOGTE
()5Ls have been dispatched. kveryone in my
Moorea and Bara Bora logs who sent a card should
now have one in return. Anyoile who did not
receive g eserved (JSL should Jdrop me a line.
iWAGLVMY . . . That €29 pretix is used by 215
o1l Nauru natiovwal holidays.
(DANS) L, . KHeBZEF still stands by In zoswer
OSLs for QS0s in the KHeEDY Kuare island logs
he holds but these date nniy up to fast september.
(WCDXB} . . . Still no mwl service to Macyuarie
Isfe st VEKORC will tackle Osling on return to
Ausiralia. He farmeily signed VESYR. (LIDXA)

E UROPE ~ With only 37 Vnited States con-
i firmed of +6 worked toward WAS | protest
lax QSLing by cerfain Arkansas, Colorado, Hawai,
tsontana, Nehraska, New Mexico, South (arolina,
and Wyoming stations. When a due Q5L does not
arrive via bureau within a year | follow up with
Jirect airmail request. Please veulize that 2 QRPG3
who says PSKE (QSL really wanis vour card!
{G3HBY . . . SM4DHIF s aunther who pleads for
hetter OQSL response from the L3.A, Over the
vears hus WX returns have averaged only sboul
thirty percent. {WAGUESY . . . Note that most
DL2 calls now are held by German nationals znd
wuch should be QSLd via DARC, Likewise for
13L4-5 cails sonn to he issued to nationals. Also, 1
last December’s (8T, there s no DL2OBZ,
(bL20QB) . - . Asa nonmember of JARC piease
OS50 my HBOXHW contacts direct to me 1 via
SWi.. (DlaSh) . . . tourtenns requests sddressed
to the Central Radio Club secrefary, Box &3, mav
jur loose tardy pastebourds fram rarer H.ussion
regions. (LIDXAY . .. SN2ABG, after years of
DXing, reports receipt of his first directly mailed
USSR, OSL. (NAKES) . . . SM1CNS mav he of
assistanee  toward obtaining YE1NL1-8M1 cun-
firmations. (DXNS) . . . F9lk, who signs C31BC
ench Augost, cannot confirm U508 by usurpers of
that call at other times. (WALLIEK)

QST for



VUZIN gets out well on 20 ew with this home-
grown BAG7-807s outfit. Mulla plans a guac
skyhook to help keep shonking paths open to
W/K-and, (Prote via VQuN)

ERTEABUUTS — VP2A Q8L may be ahtained

via my address. All non-WIKWVE contaeis
have already heen QSLd via buresos,
(W408) © . . W2U'TN, retired QSL manasger de

heard again on 20,
(WCDXB) . . . Avid contester XE1LLS promises
Tob-percent  QBL. {WBAKULY . . . UTis AQ
AGQA, DUIEN, EP2SW, F@BE, FMS8s BF Wa,
(JMSCE'S HKs 1BQR 4BSW 4BUC 482, HLOWT,
HPIs RCXHG, KASAN, KGEAAY, KIGCF, KPas
AOD DEX, KRBBY, KZSKB, MP4BIN, PAQSNG,
BPs 3D0I 5PWK eBZ, TGIND, VPIs AP AAY AZ
LN, VR2ER, 4Z41W, aW8BD, "Xs 2AL oWwW,
9VIQ), and 2XS5CC have their Q8Ls handled
through my Ffacilities. We have set up a4 WCTN
Award tropliy (o be presented vearly to a deserving
Q8L manuger. (WASUHR) . . . We should ail be
more  carstul 0 making oot those S0Ls and
edvelopes, fellows, 1 keep receiving mail that counid
be misread as "WAOVEK." (WASLEK) . .
Make ynur move if you still need VI2EZ’s QSL for
contact in *71 because WA9IVOL wants to close the
books. {(WCDXBY . . . “QSlers of the Month'’
applauded  for  especially  guick confirmation
comebacks this month include CRsTP, CTIID,
(CX5R), FeRW., FG7s TG XL, HK@BKX,
[\4BZH/VP7 KOaEQ, KI6BZ, KQ¢N]:.B Kss 40
GY, KVAAM, LAYCW, OAy 4B 8V, UHE6MKLG,
TGIDX, VKSTH, Vs DAE AW l.Y. VQ9s ."a'M
WE, VR1s AA W, WIGKH/VPY XE11G, YN1AW,
YS2CEN. YVSCVE, ZDs 3D BJK, ZFIs AA RH
WE, ZEICF, ZLs 1CO 3ABC 3POJe, 7QTAA, and
9XSAB, plus QSL fenders Ws dNJF 4VPD 9GEE,
Ks 20L8 3RLY, WATQUN, VEEABMY, JAQCIIV,’].
and  ZL “AEZ all  nominated in “Hows"
correspondence from WRYMB, Ks LNOK 8PYD
BKXD, WAs HISD 6BWI, WRs 2JBJ 4TUP 5F[U
AF0OS 8FRE, VETs BAE and BZY. You know
other unsung commendables? ... Halp!
WASUES would weleome suggestions an running
down VSIAIM ‘67, SN2AAK; WBPRCAH ditto re
WEDNDM{KB6: and VEIFME likewise toward some
OXSAT wallpaper, Any ‘ulp!? . I.m ready to
serve a8 QSL wmanager for overseas aps tn need,
{WARGZD)

OUTH AMERICA - Regarding unconfirmable

CERAE (508, | operated on Easter lsland as
legitimate CEBAE from May, 1970, to March of
"1 and did not usually do phone-patching. Other
CEPAE QSO gpparently all by USAF persannel,
oceurred from about 1966 fo lanuary, t971, but |
have na connection with  that  activity,
(K2BUI-CEQAE/CLa) . . . HCLRF helped me
hunt down « L}’\L for (RO with HCRAA in 1970,
(K4AUA)Y . . . VPRLEK of Stonington Island
maintains  weekly schedules with Q5L manager
C3NOM on 20 cw for transmission of log data,
Poor radio conditions may therefore cause some
Qub delay., (MNRCY . ., Now 3 rundown ag
specifics found in the atisack but be sware that
each item is nece.ssarily neither accurate, complete,
nor “official.” Be nur guest:
(“QhD J Matchett, C21TL, Box 32, Republic of

Nau
(K] ] E'_P, HM,’W4W1-L, London, WO 1, England
CR8BAK, PO Hox ey, Dili, Timor
DLsBR, J. Briggs (WA2CLQ). P.O.
NSGA, FPO, New York, NY 09514
FA9ED, G, Perea, lenienta Arrabal 2, Cewta, N.
Africa
Fi.2DF, via P, McMillan,
Avnnawan, [L 612534

luxe, is reported

Box H7S,

WAYZAK, Box 11,

9G1DY increased his availability this season and
finds Ghana in greater DX demand than ever,
Norm sends this picture via QSL aide WA2GZC.
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FRAEE, BM/WAWFL, Lundon, WC1, England
FKEKAA, Box 28, Noumea, New Claledonia

FT.ADA, Box 481, Djibouti, T.F.ALL

FLBNFP, Box 11, Dijibouti, T.¥ AL

HI3XAM, via D. Manfre, WA2ZNDP, PO, Box 294,
West [slip, NY 11795

ICBCQF, P, Cerrotta,
1-80073, Capri, 1taly

KELZQIVET, O Touw, AUTEC, Box 438, FPO,
New Yurk, NY Q2559

KRCaAAD, [ Katsofrakis,
Stanfond, CA 34305

RCADX, PO, Hox 11555, Atlanta, GA 30305 {or
via W4UKE)y

KCHUDIKX6, R, Aliven, F.O. Box
Muareshall Islands, 96960

OX3BO, P. Andersen, ITT/ASIL,
DK-3790, Dundas, Greenland

SY@WU, cje 1.5, Embassv, VOAR, APO, New
York, NY 09253

TIAV, P.O. Hox 156, Douala, Cameroon

TI1BA, 1.0, Box 504, Yaounde, Cameroon

FLU2DI, Py, Bax 208, Adzope, LR,

VPZMZ, P.0O. Box 44, Plymouth, Montserrat, W.I,

VPISBIL, O, Box 603, Kingstown, Si. Vincent,
w.I.

YQus DH DM N NEW W,
Muhe, Seychelles

WAWFL/DL/LX, BM/WAWFL,
England

WOUCW/HKD (to WoUCw)

WBSAOX/HKS (to WBIAOKX)

NE1SSC, PO, Box 384, Lenn, Gto,, Mexico

XT2AE, K. Ganahl, P.O. Box 140, Ouagadougou,

via 5. PFrancesco 26/A,

324 Durand Bldg.,
xS, Majura,

Box 722,

via FEBA, Hox 244,

London, WOQL,

Upper Volta (or to IMOKR)
YNIZBD, ),
Nicaragua

Mason, Jr., Aptdo. 2098, Managua,

Tiw § s 3 0x g




YV4ENS, via 1}, Manfre, WA2ZNDP, P.0. Box 294,

West lslip, NY 11795

ZFIWE, Box 440, Grand Cayman, W.l.
ZPsTQ, PO, Box 1743, Asuncion, Paraguay
5TSDY, Y. Derzaele, P.O, Box 42, Nouadhibou,

Mauritania

SWI1AU, P.O, Box 1uaw, Apia, Western Samoa -

alds EB BRHC T (to XEs 3DB 1FFC 1)

TOTAM, B3R1AE, via D, Manfre, WAINDP, .0
Box 294, West islip, NY 11795

ASTY (to AUSTY)
ACIPT (see text)
BVZAB (via KIASI)
CEQGAE (see text)
DEPMOD {via DISZWLY
DLAWI (to W4UVV)
EASHA (to DKaQL)
FL2BW (via WBoCGI)
EPF2PR (via W4BBP)
FQ2MI (to BP2MD
EY@BE (10 FAAOU)
GD3WIN {to GIWIN]
HEK1QQ (via W4DQS)
HS1AEY (via STAR)

VI2A (via WADOS)
VITALE (to W2BID
VP2GYW (via W3GLY)
VP2LAT (to WAICE)
VPOAF (via RSB)
VOIN (via Wo6lAE}
YVOOWE (via WENIE)
VSSPW (via DKIJA)
VIRDS (via ZLANED)
YNBAIC (via WASTSG)
YNGYN (via CREN)
ZD7RE (via WARWEKW)
ZDOGA {via ZGIRM)
ZL2BLX (via WAQTSG)

HE3ACR tto XPYZ5)
HS4AFT (to WSWIQ)
HTQHSM (via WABTDY)
JASLUK (via WASTSG)
JDIACH {to JAIGZN)
FEQAE (via OK1AQWY:
QOF2ZRN (to WV K}
OM@EE (to OKIEF}
SYOWUU (via W3HNK)
vx-TAZBK (to DIpUN
ex-TGONS {to KaUQO)
‘I'he preceding postal pointers are provided by
generous Ws TZ2W 6AM 9UCW, Ks tNOK 4AUA
480D SPYD PUER, WAs 118D 6IVM, Wis 5F1U
aNSJ 8FRE, VETs HAF BZY, Columbns Amateur
Radio assoctation CARAscope (WBZC(Q), DY
News-Shee! (. Watts, 61 Hellmore Rd., Norwich,
NT2F, Fngland). Far Fast Auxiliary Radio Leagae
(M) News (KA2LL), Blorida DX Club DX Report
(K4KQ), International Short Wave Leayue Monitor
(E., Chilvers, 1 Grove Rd., Lydney, Glos., GL15
5)E, England), Jupan DX Radin (lub Bulletin
(JA3ULD), Long lsland DX Association DX Bulletin
(K2KGB)Y, Newark News Radio Club Bulletin ().
Heien, 3822 Marshall ., Bellwood, IL 60104),
Nigeria Amateur Radio Society Mews {SN2ABG)
North Texus DX Association Bulletin {W5SZ).
Northern California DX Cluh DXer (Box 608,

714N {via ZL2AKZ)
TSEYK (via WB2ZIYM)
SRSAB (to G3IWRIN)
SZAMXK (10 DKILR)
THBAID (via VE2IH)
413G E (see text)
SLIRE (via GALOP)
QIPSLL (via ONSPQ)
9Q5LW (via WAZGZO)
AXSMS (to 9 X556

Menlo Park, CA 9402%5), Southern California DX
Club Bullettn (WoLJ)), UBA’s On the Air (ONs
3AH iVA), VERONS DXprest (PARs FX INA
LOU VDY WWP XPS), und West Coast 22X Bulletin
tWASAUD), Good show, chaps!

Whencee:

(‘ CEANIA Slow-scan  television interest

increases in Australia and I've been called upon
to display my gear and lecture, All Kinds of surplus
equipments of potential SSTV valne are heing
uncovered, Recent video contacts here include
HKR2HH, KH6BAS, KLTDRZ, KXeDR, SMSRO,
VHs JABM 4NP 6ES, XWBAW, ZL1s AOY DW,
6Y5EPB, 90584, VEs 3GMT 7JA, und some forty
WiKs, (VESMF . .. With K6RM’s assistance
my mobile 240 and Hustler worked ZLZBT on

3%03 kHz in December. {RICRKY . . . ZL20QD
hunts Delfware, his last State, on 40 cw.
(WORY) ., . . VKOUR retires from  Chrsimas

Island in favor of Queensland but VK9s X1 XK and
XX remain, {W2GHK) . . . VK5KO’s fifty-foot
vertical scored 41 DX contacts on 160 last
summer. (WIBB) . . . More Pacific patter via
afarementioned clubs and groups: Mellish Reef
may be a six-day multiband operating ohjective of
VK3IIW and KHeGLU pext month or next. . .
. VR4BS gives fSolomons to 5B-LXCCers on 40
and 80 . . . ZL2AVFZs DX doings are QRS due
to the XYL’s hospitalization . . . After [five
thousand VRIAHR (350s Ast will probably start
signing KB6DB from the same location, . . . 'I'hat
was C21TL signing special C20ED from Nauru in
January, . . . AK2ATF forsakes MNiue for New
Zealand tut ZK2AE hangs on. . . . ZL3POJc’s
scheduled QR'I™ this month will rarify the
Chathams onace again. . . . VESRA may still be
an FES or FWH briefly this
month. . . . KHaEDY s new mikeman way keep
Kure comin’ daily in 21,400-kHz net activity
around midnight GMT . . . VRSVX, expecting a
three-vear ‘Tonga tour, favors (ew) 3515, 7015,
28,035 {phone) 3694, 3890, and 7090 kHz when
not on 15 or 200 . . . ZMTAGs retirement from
the fleld Jeaves Tokelaus up to replacement
ZMTAH, . . . SW1AR planned Jeparture from
Apia last month but SWI1AU lingers. . . . idaho
and North Dakota will complete VR6KK's WASB,
14,210 kHz at 2330 GMT, . , . The Pacific PX
Net is aiive and well, 1600 GMT Fridays on 14,165
kHz plus 14,295 on Tuesdays with VKIUC some-
times at the helm. . . . Ex-VR2FT rediscovers a
mundane DX world a8 G3HZG after Fili frivolity.

ASIA —~ BY2AB’ half kW and dipole usually hit
F 14,240 kHz at 1500 GMT. (K4ASD) . . .
OBSCS says xevers] pew hams may seon be
licensed in Lwvbanen after the annual exams,
(WsSQPXY . . . JARL advises that (JSOs with six
dozen Hokkaide stations plus [ 1th  Winter
Olympics special JABLOC may qualify [1Xers for a
"Sapporo 72" certification. (K6ARE) . . . Are
conditions still that good? (WOBRDY . . . Two
wonderful DX vears as YAIHWI/L, Worked all
States but haven’t counted countries yet. More

than a thousand SWL cards resulted.
{KO9HWTY . . . JAGMWE, u Buddhist priest, has a
tribander monnted atop his temple.
(W7FCD) . . . Some Turkish stations still operate

under cover. We hope the ham situation will be

improved there in the near future. (DJQUI-
TATBE) . . . EPIPR will be nctive until Auagust.
{WaBEP) . JAIBK, top DXer in the drient

and recent XU1AAMN uperator, visited here in Jan-
uary. (W6AM) . . . JHILKH has nine countries
snd numerous U8, west coast (50s to his credit
an (o0, Minokazu worked W7 oo tent walts.
(W1BB) . JAIBAR and XYL are heard
signing HSTAEY oo 20 sideband, (WAsIVM}
. . . Cwient-ations couriesy the clubs press:

L3ELG, installed in the Radio State of Morokulien
for the benefit of the LASLG Aid Fund for {nvalid
Radio Operators, is manned here by visiting
WIL DX, Phil, who has signed such calls a5 SAITV
and BQEPU, particularly enjoys repairing and
adjusting the stations of disabled hams during
constant travels, (Proto via LA Q)

QST for



VQSR, probably Mahe Island’s most active ham, is
widely worked on voice and code. A cubical quad,
Yagi, and dipoles are fed by this layout, Carl is a
satellite-tracking  engineer when not tracking
amateur band DX. {Paoto vie VQoN)

EP2DX knocked off after SB-DXCC, WAS, and
twelve kiloQSQs in 22 months. Rich now Signs
WASVEKI/2 in New Jersey. ., . . YKIKAS is an
Iragi operator training station reported on 20
¢w. . . . Choice an voice is 9M2DQ around 3797
kHz, 2300 GMT. ... VE7IR and JA{KSO
spearbead efforts to revive Burma’s QS0 out-

put. . .., 9Y1QJ heads Iinternational DX
Amateur Radio Association nets Sundays on
14,300 kHz at 1600 GMT, also 21.360 at
1630. . ., OK3CBY made 2 flock of multiband

cw DX pals as YK1OK this winter. , . . AP2AR
schools at the University of Kentucky while
HS1IN pursues knowledge at aur Navy’s Treasure
Island base near San Francisco, . . . The South.
east Asia Net convention at Penang in January
produced two dozen members from ten countries,
They'll do it again in Bangkok November 10th.
Check 14,320 kHz at 1230 GMT or earlier; 4575
AB and PB often preside. . . . WASVTU totes an
ARREL DXCC Countries List while sailing the Far
Hast in his 3é-foot trimaran. The Spratly I[siands
tempt him,

FRICA -~ The biggest hamfesi in the history of
A Seychelles amateur radio occurred this Jan-
uary when eleven V(Q9s assembled in Mahe over a
barbecued piglet. 1 have a remarkable QTH an the
side of a steep mountain overlooking the sea. My
trusty little homespun 6AU6-6973 35-wattér with
VXO can be found on 14,007-14,015 o
14,044-14,052 kHz at 1500-1800 GMT radiating
with a wertical on short and long paths, Under
current conditions you can't tell which path will be
best from one night to the next. I think more W/Ks
showld discover the thrills of QRP DXing. My
peanut-tube rig gets 56 from the States, S8s from
Hurope, and 89 on shorter skip. After 24 vears of
ham radio 1 didn’t reafly iry QRP till six months
ago. [t's a whole brand new hobby!
(VQIN) . . . ZD9BM tells me he's tariing for
W/K signals on 160, (KINOK) . ,. . Marriage may
curtail ZSEYK's 7- through 2B-MHz QS0 output.
(WB2IYM) .,. . Il be off to east Africa this
summer. Couldn’t swing an Ifni ticket, though.
(WABIVM) . . . Africa addenda thanks to D X-
inspired periodicais: 5XSNA offers an etahorated
Q5L to those who work him on five bands, . .
- FBBXX is particularly popular with 5B-PDXCC
types «n 7003 kHz at midnight GMT or
0. . . . Distaff DXing in Mauritania is led by
STSYL, wife of 5TSAD, on 14,235 kHz at 0800
GMT. . . . CR4BC is reported on 7228 and 3795
kHz at 0800 and 0100-0700 OGMT e
spectively, . . TITAW, back from the body
shop after fall injuries, resumes muitiband miks
and key il August. . . . FLEMM is select 5B
material near 3800 kHz at 2100 GMT. . . . The
first 6542 QSO0s by ZD30 featured 1192 on 28
MH=z, 1266 an 7, and 599 on 3.5 MUz, |, .,
Thanks to 9J2XZ Zambia is available on 3505 kHz
at 0400, 7004 at 1900, , ., 9LIVW is nice cw
DX on 7028 kMz at 2330 GMT, alsg 3800
sideband at 064% or so. . . . SZ4KL plans an
overfand trip to Europe in midvear, a jaunt to take
iim through delicious DXCC territories. . . .
FBEXX has tresh operators and a new rhombic {o
g0 with its RBB-102, GT-550, and remote VFO.
Watch 3507 and 7005 cw, 3798 and 7083 volce,
ulso 28,080 and 23,575 kHz. . , . ET3ZU and
friends still aim for Kamaran QSOs. . . . Marion
Islander ZS2MI, with occasional assistance by
WAZHSU, mades the weekend scene on 14,220
kHz at 2100 GMT. ... SullM and daughter
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SUIMI 14,050 &kHz on

frequent
1500-1600 GMT. , |

the key,
. EL2s BA ¥, 5VIGE, 9Gis
BE FEF FV and 9L1VW inaugurated a Sunday
Africa net on 7060-kHz sideband at 0800 GMT,
« o AWest Africa Net may he meeting Mondays
and Wednesdays on 21,300 kHz at 1930 GMT with
expansion in prospect. . , . New Hampshire is the
last WAS holdout for FR7ZN's 20-meter
ssb. . . . BWBDY tempis 5B-DXCC seekers on 4Q
and 80 again after a four-month biatus. . . .

Difficulties with Nigeria license issuance still persist
but NARS hopes for breakthrough in *72, Lower
frequency hands were a disappoiniment hers as the
year opened, Long skip was there but Q50s
difficult. (SN2ARG)

URQOPE — HB9s will be working the world in
Ao the annual Helvetia-22 DX Contest on the
i5th-16th of this month, an excellent chance to
gqualify for USKA®s H-22 certification,
(HB9AAAY .. . T visited several hams in their
Leningrad and Moscow homes this winter, Friendly
folk! (W7TQYA) . . . Working pretty good stuff
on 20 with my new German ticket after 225
countrigs from K9YHEB, One observation: We
should all listen longer before hitting the mike or
key again after signing off QSOs, Some good B¥X or
old friends may he calling, (DAZFR) . . . 1l
reply to s.a.s.e. with details on the DD39-Jura DX
award issued by owr local REF section,
(F1AIH) . . . Back on from Kentucky now after
closing down DL4W) in January. (W4UVVY | |
Sorry ! have no rig ta QSO the many WiKs I'm
hearing on 160 in Bremerhaven., Wis BB HGT,
K1PBW, and W2EQS were renning in that order by
signal strength in late January. Others togged: Ws
LGBG 1WQC 2420 2HXI 2UEZ 3IN 4YWX 50G
BERA @DRE/1, Ks 2LWR SKNE, WA1PID, and
VE3BMYV. KVAFZ also hits S8 here, Locul DLOKR
really knocks ‘em off, 1829 to 1801 kHz. | receive
on an R-I90A  and rhombic tavoring South
America, (DLSBR) . . You have until 1973 to
qualify for the Munich Olympic Diploma, inquiries
welcomed. (EJBZUY . For recipracal licensing
in Austria one shonid apply at least ane month in
advance of intended operation. (OK2ZRN-
WIBVK) . . . Collected W-100-U ow award No.
3353 and R-100-0 No. 921 from Central Radio
Club. After further survey of my QSL file 10 try
for other Russian sheepskins. (KSCBAY ., . In
the opening ARRL DX Contest cw weekend T used
150 watts and dipoles on 80 and 40, a three-
element rotary for higher bands.
(HBXHW-DI6S) . . . Continental items via
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publications: There’s a_Kussian voice net working
1620-3630 kHz around 2100 GMT. Net controls
include UAGLO, UBSWS, UK3ABO, and UW3IN
with check-ins from rarer U.SS.R. regions. Yes,
they sometimes tune up pasi 3800
kHz. .. . CT2BC likes 7025-7030-kHz code from
0800 nn Mondays, Tuesdays, asnd Wednesdays, aiso
3525-3530 kHz on other idays. . . . OHGMA
keeps Market Reef an elusive QRSP ow target near
3513 or 3520 kHz mornings and evenings. - .

CAULITU  got a  lef-meter  workout  when
WA4PXP visited Geneva in early February, . . .

Rhodes is possible vn 7086 kHz with SVWU
radiating ot 0730 and 1900 GMT. . . . UF1FAA
is the expected replacement for UALKED in Franz
Jusef tLand. .. . The Commonwealth Net,
GILQV usually officiating, followed the sunspots
from 21 MHz down to 14,300 kHz. . . . PAD
INA repluces setiring PARTO on the editorial statf
of VERON’s DXpress. . . . An additional QUAX
net frequency of 28,650 kHz is suggested for
international monitoring as the muf dives lower,
expecially around 1000 and 500 GMT. Beacons
GB3SX, DO@s 161 and AR radiate test signals on
28,185, 28,200, and 29,000 kHz raspectively. Use
fen jfor vowur local nets!
(G3DME) . . . International Short Wave league,
a durable combine of very active hams und
short-wave listeners based in Britain, commences
its 25th year,

SOU’I‘H AMERICA - Made several hundred
lo0-meter (Q80s as WOUUW/HEKR in early
fanuary., alio about a hundred contacts «s
HEK@BKX. HK@AI should soon be un 1.6 MHz
regularly. bBn roufe homne we visited HEK1QQ,
installed a io0.meter skywire and made about
thirty Q8Os from Herman’s place. HE 100 will be
oit top band as soon as he receives an L onetwork
tuner, (WOUCW) . . . Used only 2z barefoot
F1-200 and verticals on Easter so 1'm quite proud
of SR-WAS No. 46. 1 have an NCX-1000 and rotary
team in Boston which { will import when circum-
stances pezmit. {CEPAE/CESH-
K2BULY. . . . PZIAN says he leads safaris om lion
hunts. (K20HT) . . . [ operate from USCG ice-
breaker Staten Island almost daily on 14,290 kHz,
QIoa-0800 GMT. (KC4UBT-
WATHORY . . . HUSGG operation took place
from Academy Bay, Santa Cruz Island, last
summer. Conditions on 20 and 40 were great, 15
fiar, but 10 and B0 veilded very little. Thanks to
HCSFN's syuipment we managed 2000 contacts.
{KOYBC)Y . . . Mike of KCAAAD, 14,322 kHE at
0420 GMT, tells me it’s 4 brank new installation at
Siple station operasted by Navy aod Stanford
University personnel, (K1AUA) . . . More south-
ern tidbits courtesy the publications: KC4s AAR
USA USV and LISX keep Antarctica foud on 20
sideband, 0100-0700 GMT. ... WAsFSC
wandered off un the DX trail again with South
American stops. . . . 4MSERA radiated trom 2
Vepezuelan electronies vonvention in
January, . . . CE9AR puts Deception  Isle «on
14,065 kHz at 0100 GMT, LULZC is also reported
active there. . . . VPEME, 14,256 kHz at 0230
GMT, mav ecmit South Orkneys USOs into
1973, . . . VPRLK’s Stonington island skyhook
is the base flagpole augmented by radials. Destgned
to function s a 14-MHz ground-plane, it also loads
an 30, Hamming is possible there only when the
battery-charger peperator is running, sometimes
only fot two or three hours per day. {NNRO)

TT EREABOUTS — Pm an Awmerican residing in
\ Nicaragua and have recently aequired a YN
Novice license good for any niode nn 7 MHz. Since
YNs meed no ow for licensing they’re somewhat
scarce on code. Hut being an ex-Army radioman
I've wanted fo pet back on the key. Surely enjoy
working the W/K gang on J0. My sincere regrets to
DXers who patiently stand by anly to hear me
ORT before we can pget together. If they bear with
me 'l he mote than happy to QS0 and OS5k vie
and ail, time and conditions permitting.
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OX5YG is a Rwanda reguiar on DX voice subbands.

Yvan works with the national university staff at
Butare, [Photo via K2QHT)

(YN1ZRBDY , . . Qur group has been assigned the
Mavassa call KC4DX and our target date is May
12th, L0 through 160 metfers, ssb and cw. In
genesal we'll operate the highest ssb subband open
o the U8, cw ou the next [ower hand, a three-day
yvound-the-clnck effart, Our plan is to transceive
until ORM requires working by call area or off
frequency. (W4GKF) . . . Y1l try 2 arihbean
D Xcursion primarily for led-meter work from the
5th fo ubout the 26th of this month to include St.
Vinceot, Ht. Lucia. Montserrat, and, if possible,
Dominica and Frepch islands. Dreake gear and lots
of skywire will go aslong. (W2BP) . . . {’aught
sight new countries in the opening ARRL Test
woekends but a General ticket isn’t much goud in
the phone hrawl. (WBSFIL) . . . Raised nineteen
ow countries 0 january contest activity on 164,
then tried 1.8 Miiz in the first ARRL Test phone
weekend at W3AU. His 140-foot vertical scored
singlesideband Q308 with GAKVY, GW3IUCE.
KHoRS, KVIFZ, KZ5ZZ, VPos BO and FW.
(W3IN) . . . I'm leaving Guatemala for K4UQC
this month, (FGONID) . .. Local notes in the DX
press: L.ong sland DX Assaciation members were
saddened hy the passing of club president W2WMG
in early bebruary. . . - A North Carolina DX
roundtable is mentioned, Moundays and Fridays at
6200 CGMT on 3845 kHz. . . . VEPILY offers
weekend St. Lucia Q50s on 80, . ., KP4AN still
oversees DX action on 3803 kHz at 0100 snd 1000
GMT daily with perindic Q8Y to 3855. Typical
check-ins  are HK@BKX, PI2OW, RPaU X, and
oYavil, . . . OX3BO (OZHA) haunts 3798 kHz
with Drake line and dipole. . . . VETTAR has
Collins gear =nd u six-element [4-MHz7 spinner
going in the Queen Charlotte Islands. .. . .

Tioridians threaten St. Kitts output this month or
next. . . . WBAM’ cw kW on wheels nears the
inmotion  X00-country mark. - . . KG4CS is
Jetermined toward Navassa, possibly Eater this
month. . . . ln the ARRL Test ¥DXC found 28
MHz fight on Europeans but heavy with LCaribbean
and South American stuff plus & fuir showing from
Africa and Oceania. President W4B/J, veep WAHOS,
secretary-freasurer  WA4AMSU, «and DX Report
sditor K4KQ are newly clected brass, igEe
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Operating Events

AFRIL

-2 Horida G80 Party, sponsored by 1lnrida Skip, apen o all
amytermrs Ll stations auy work sach other, A . luh vatapnry new
this year, weplarme the miftiop, category for bia stations, Penods:
Sat, TSO0-2000, Stm, (0004500 and TAD0-2354; all times GMT,
Sagested fregs.: ww, 1807 3872 14072 31072 BT 7, phane, |817
T I2TX V4017 TU80T 2132 20872 iz, No power resirictinng
ur time limits, Stations gy be worked unce on valh phone and ew
mand. Cwoand phone are separate entries and may be summed
ONLY Lor Motz Cluh sgeremte entries, &g, statians enunt | paint
per OSOtimes the no, ul states! provirce s vountrics, [0 counting as
Maryland, Other Fla. statons nigs be werked Tor contaet puints,
nat Sor 4 multipher. Masimion nlt, = 77 (49 states, 12 pruvinces
and T DX countoes; the smaximuom aifow able Lx% umltiplier. Fla
clubs may fotil their weinbers siughe-op. cw aindiar phuone s ores
and enfer this total in the vleh aggregate vategory, Fach singie
SONE Y apheat i e sngle op, categories and 10 oily ONE cluh
dggregate ealry. The special club traphy must be won 3 himes For ]
club to retein permancnt possession, Non-I 4. stations count | puint
Fer O8O0 times the o, of Ul cooaties (67 masimums, Appropriate
traplues for hieh single ops. (hoth mudess in and ot of Pla, and
bigh Tl cub agmegate; additional cetbificates will be awarded,
Cows it be postmahad by Spril 30 apgd gu b | larids Skip
Comtest Chairman, Box 507, Muani Springs, thorids 33166, Inchude
N SUMIAIEY th your wame, cufl, address, ciameri senr, cateputy
armt the waugl declartion. Messy entries Wes, thut’s what the man
sid?y Wil nat be constdered. Svares will be published 1n the Jitne
tsue af Farida Skip, Enclose an A-cents stamp with vour entry Jar
s eopy. SP DX Cowrest, p, (10 March,

z Swsinred F. B Morse Contest, p. 110 March.

S VOO Chedifyring Rer iW67 RY, alternate) at 0500 GMT
wi BT KH, D35 wone Phis s 2000 PST the gkt af Apnl
4. Underhae cortect minute of highest speed copied, cexhify copy
made withont aid and send ta ARKL far grading.

AU el Word holid Confercice Comtest, orngamized by the
LERAL the Calombun Sevety. [Ik4 stations wiil e wurking the
word B0, phcie oudy 3140 R and SK4LK wil he an the s
Multiops, aot permitted. HE4 stations will send KY plus power,
others seid RS plus a seril oo, sharting with 001, Stations in No..
Central oc Su. Ameriea count 3 points per HK4 Q8L S pointe per
DRO with 3IALR or SK4LR, The same station ray be worked an
ey batad For muitiplier eredit, fanal seore, nniltiply tobad points hy
the no. af bands worked. Special tropies and cortificates, Lag 20
(805 per page atel wse sepirate \ieets for sach hand. Inclide i
sulnmary showing sunng and other pertinent info. Alatling deadline
June 2, Nend to TERA. Seceanal Medellin, Apartado aereu 31900,
Medetbn, ¢olombiz, 5, 4,

H WIAW Qualifviug Run 11034 s, ut D230 GMT on
FLEEBS 3530 7 060 14,080 1080 28,080 STHRDBO ami 145,558 ATH ..
Vhis is 2130 ST the nusht of April 10, inderine one minte of top
speed copred. sale oo aids used Hypenriters UK)L sign and mail fo

ARRE with vour full name, el GF anyy and vamplete pgtiling
achiress, ,
15316 O Pty ow. This iz a fuarterly event for League

appointees and officials, uotitied separately by builetin Check wath
yoitr SCM (pagr 60 to see il YOLU ean quaiify for an appointmeat,
the luiy Parties are vpen to all ARKI. wehers, He22 Covetest, p.
1Y Mareh,

221 Berward Contest phone, p. 110 March,

M Special WIAW Qudifying Run twockeod at 0230 GMT
thiv 1s 2130 L8 the night of Apni 23 {Sunds evenng. fouully),
Addhtionai details nnder the April 11 listing,

2830 New York Strte (80} Party, spurmored by the 1T AR ARC
CWEXDZCH Peviods g (2000 April 29 ¢ ysn April 30 plua
PAHL2359 April ML Phooe and «w are the stltie soutest and
stutions may be warked once on phone and vnee on viv each band,
NY stations may work oter NY stations. [y harwe: QSO no, repart
aiet QTH feaunties far NY . sections for others), Nuggested frens.:
s IRID 3860 2060 14060 21040 2806:): phone. 39?5 1375
T4I8S 27475 28K7S8: novice, 1725 78 TELS; & a2 meter
activity cocottrged, Try phone an the cven GMT hours Score |
pemt per contact BU-TOL 2 paints for 2omtacts an Laflde2 tnefers;
times na. of muollipliers (ARKE s hons, 74, and conntries for NY,
NY suntres for cthers - 62 maximem), Logs must contan
ditedtime. band, mode. vatinns, numbers, QOTHs, Nurber the first
runfact For each new roulbiplicr. A cheuk aheet 1y required if more
than S0 cantacts are wade, Multiops, most note the waifs of all
prcticipants, Approptiate certifoates, Logs plus comments, cte. ho
tater than June | eo to the TERA ARC Coptest Coiotalifee, Juff
Ranner, WB2AF0, 35 Gottheh Ur., Peard Rwver, N. ¥. 10903, 1ol
results, please inchide 4 no. 10 s, Shitions planning aperation in

April 1972

~de WYL

N Voare urged ta coibact LIRS ta il in planning tull coverg: of
all MY counties,

MAY
4 WOOWP Quealifiing Kenr.
& Waorld Teleconnmunications Day Contest oo, spunsored by

the Krizilan Mimstry of Communicanions Chiject tor each amatenr
& to ke the highest possible munther of cantacts with the yerens
TIU world zones isee TARU News, this i), The ew cvent runs the
il 24-hour GMT perid, Phone ocours May 135, Al band aperting
fou through 1D meters 1 pemitied, Send RSCTY and 1T rone
Cuittacts with stations in the s valintry an oany band = sera
paints. 0 anuther cutrtry in yonr sanw § U zone 1040 meters |
puint, B0-TAT meters 2 poiits. Contacts in anather L T4l zone on the
S contipent 005820 meters = 2 ports, 40 meters = 3 points, 801
and 1ol meters = 4 ponrds, On anather continent 10-15-31 meter =
3 pomnts, 40 mebors = 2 pornts and K0 os Tal e ters b poants Fapal
wale s the sum of ol Q8O points multiplied by the number ot
duterent 1L zones woiked Repeat QSUs an adiitionai hands
permitted altho the Lone may count st ooce. y trophy & il o
to the countey earning the bighest ninmher of points, the rrophiv ta
be field For a vear, unless 1he COnntrY wins far §
Medals 10 bueh scorns, plus cortiBegtes, Sead sep:
made, postmathed no fater than O, Send ho! DE
P21 2et ot 20000 Ria de Taneiva, GY, Brazdl.

T Bermada Costest ow . p. 110 March,
in WIAWY Cheddifying Rua.
14 Weidd Telecommmusications By Contest, phone e

abuve ). Brequeicy Measuring Test, apen to oll starts with o cutlup
at UI30 and U430 GMT May 13 Remember, ths is the avening
before, Jocal timely The perionds for raeasarernent start pt (137 801
tnetees). D145 {48 meters) and 0153 120 metera; for the lote mn,
U437, U448, and MS3, mcpectively, bach mmeasering period lasty §
wumtes. Submie youwr aved for ench Sanmile perod wineh wall
b compared with the goipires ave e inving the sutne penod (the
U s oa professional frequency measuimy sboratorvy. Jell how
Ay Ings yom {uok ta form yaur dveaes, Approsimate
frequencies tor the carly mun are 3342, 7043 and 14,108 kHy [ ate
aun Heguencies are 3540, 7002 and 14,082 Mz, Yo Teporl must
be R4 HVELD by May 24 to yuulife fur the QST repart ol the
competition, WTAW wili art fransmitting the ofticial readings May
25, The ment BMT is soheduled tor Septenher. bull ries will aprpear
tn the Aupust isine,

305 decticnt QSO Party. spomsared by the Candlewend
AR Assn open To all smatwers. 1r starts 2400 GMT Alay |3 and
s (0 GATE May 13, Each station mav be wuthed oave an each
bard and mwsde. Conn. stanons seid QSO an., BST and vounty.
All others use ARRIL section areuumtey fur L Seore T point per
B Conae stgtions use the sam of sections and volntnes far
laplier, all others use Conn, counties ttotal of Ky,
frogas ww, 3840 TUA0 14040 2 IS0 JRo4nT phon, '3 3078
4300 21306 78%80, Hekive, 3¥40 NI s 21128 kHe, Appro-
piiate wetificates, T ogs ust show catef dime (GMEY, band, mode.
aumbers, RECO amd QT Sonmd gl logs betape Tuoe 15 o o,
R0 Party, oo Don Coltarr WATLEM, Ros 121, Washington
lepat, € T 06794 [nelude an vase. Ffor mesalt, Georgia QSO Party,
spatiured by the Columbus ARC, starts 20007 May (3 amd emis
UAIMZ 8lay )5 0o time or power revtnebons. Cantacts may be
male once wn phone aid onee anew an esch baid with fhe satie
station. Gisto-Ca, contucts permittad, | wwhange QS0 ., wpurt
aod QTH tfeounty for Cia, clutions, state; provinee/conntey far
ntheml, Soate 2 puidtts per captaiet. Vi stabions mulfiply €50
painibs by fhe tutal no. ot difterenr states/ v b Provinces worhed, DX
stubions btay he wothed far % pamts but dn ant caunt as
multiplier. (ut-utstate stations use the uo, uf Ga. cotintes for
inultiplicr ¢possible total of 749). Appropsiate vertthoates; plaques.
Huggested Troquencies: ow, IR 3500 2066 14060 2 W60 TRUEIT
abi 39TE 2260 1430902 {410 MAND: novive, 3714 T2, v
Pl at 03004, 1 an e bour and 18 o4 the halt hoor during
dayliphe periods Lugs ust show dateftime in G, statrons,
sakages, bands, emissuts, mulbiplions, Check lists vould be
abprectated, Include the iseal declaration aad maii by tune 17 o
the Coiumbus ARC. abention John T, Laney, KIBAL P 0. Ry,
41 Columbus, GA 31902, Enciose an s, o a cup¥ of the
fesults, Momtana (S0 Pargy, spoisored by the Fastern Alontang
College Sparhgup Soc. and the Bufte AR, starfs 01007 May {4,
ends DIO0Z klay 15, (1 s open o ail. Montana bams send G80O na.,
report and county. Fog hocation, cabede skabions send  statef
provinee of conniry. Stations may be wosked ance an asb and enee
an o, n the appropriate hands. No puier o7 fime (mitaban
Mont, bats mav work cach ofher, Mont. fimas sore | poinf per
founttrted ol puye }58)

el

i
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GERALD PINARD, Training Aids
ALBERT M. NOONE, WA1KQM: Contests

ORM. Not a new subject in this column, but
this time we are inspired by a piece in The Flver,
bulletin of the Hundi-Ham System of Minn. and
the Rochester Amateyr Radio Club, written by
WACRG, und a letter from W4ILA, treating the
stibject of QRM in « similar mauner but from
opposite  directions, Nothing like being  bi-
directional about these matters.

By a ‘similar manner,” we mean that both
treatments are fram the standpoint of someane’s
epo, and by different divection we mean that in
one case if's a4 matter of ego on the part of the
person callsing the (presumably deliberate) in-
terterence, and in the other it's 1 matter of ego on
the part of the person being mnterfered with, In
hatk cases, the etfect nullifies any tangible or
beneficial results,

All of us take u crack at psychology at one time
or another, in vee way or another, and both OMs
mentioned above are doing so in well considered
picces of writing. One (we won't mention who says
what, nor make any exact quotes) states the case
from the standpoint of the QRMing person. whose
sick mund 18 latent on atiracting attention to
himeelf in this manner. Just as the deliberaie
interference is drdiating to those affected, de-
liberate and studied ignoring of it is irritating to
the person doimg it. At fiest this will result in
miking it worse, as the maniac intensifies his
sforts to call attention to himself. lgnore him;
that is, don’t even mention his presence on the air,

1t Doesn’t Cost 2 Derned Cent

You can’t buy it because it can’t be sold;
in fact, you potta give it away before it
waorks. It requires little or no effort or
hrainwork. 1 am referring, of course, to
goad old-fashioned ham courtesies on the
ait.

There are now more of us confined to
cimdensed freguencies, thus, the greater
need for vommon sense aperating pravtices
to keep the “‘fun®' in ham radio. Take, for
example, testing, tuning or calling €O, A
dummy load can  eliminate a lot of
prohlems, but  merely checking the fre-
yuency often prevents unnecessary QRM.
It’s really just that simple, Before trans-
mitting, ask if the frequency is in use (1K on
cwi. On the Q) itself, use short calls; send
U0 three or four times followed by yonr
call, then listen. if there s no reply, try
again, or cull samecne else™ CQ.

You say this stff is V'old hat™" You bet
it is. Howewver, the everv-day practice of
these hasic fundamentals would make ham
radio a2 1ot more enjovable, and isn’t that
why all of us are in it? — KIFDL,
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don‘t aven admit that you are hearing him.
Creeping frustration will result and eventually, if
vou are patient and stick to vour guns, he will go
away, possible to cause ORM eisewhere, where he
can get some attention - or perhaps ride paked
down the srect on a motorcycle.

The other comment derides the ¢go response of
the persons on the receiving end of the QRM. The
QRMing upcrator is called an idiot, « moron, an
imbecile, is threatened, vilified and in every way
possible fet know that his cfforts to disrupt the pet
are being successful - this by stations oo the aet
who want to call aftention tp themmselves. One
example, a station asks NCS for the frequency so
he can icll the QRMer off; another invites the
QORMer to cafl him landline collect; still another
offers to pay the QORMer so much an hour to stay
on the air so FCC monitors can triangulate. This
delights the QRMer (1e., satisfies his ego} and
makes the others feel big also (bevause they are
doing something about it), but it sure does make
all us hams look silly.

No individual amateur and no net has a prior or
exclusive right to any frequency in any amateur
band. If sameone accidentally (or even in-
videntaily) OQORMs you or your tiet, no harm in
asking for his vooperation, but he has a5 much
right to the frequency as you have and dogs not
have fo move. And there can be considerable
question that he is violating any regulation if he
declines to o so, although his ethics can be
challenged. But if someone (ot somezhing) gets on
for the avowed and admitted purpose of causing
QRM, there are only two ways to get rid of him (or
ity First, by jgnoring him. it that doesn't work,
perhaps FCC monitors can he brought into the act.
Meither of these methods s instantancous, and
neither is foolproof: so the #urd thing to Jdo is
simply to srin gnd bear it and rememper that it
takes all kinds of people to make a world ~ and
ham radio!

Courtesy. Another time-worn subject, about
which some of the more levelheaded amateurs are
bevoming more concerned. More and more, the
amateur bamls at fimes sound like the Clitizens
Band at its wornst. K3FDL proposes to do
something about it in the wiay of preachments, and
submits a couple of sumple hoxes. Guess this is the
“operating preaching” Jepartment, so this is the
pluce far #, and we reproduce K3FDLs first
contribution (somewhst condensed) herewith,
Preaching is about all we can do, and there s some
question about the ¢ffectiveness of this, but we
have to try, Won't you please observe the rules of
common decency and courtesy on the air, to make
ham radio more pleasant for everybady, meluding
yourselt” - BINJM,
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WIAW SPRING-SUMMER SCHEDULE
(April 30-0ctober 29)

(The specific frequencies shown helow are approximate and indicate general operating periods)

The AHRI: Mazxim Meroorial Rtetion welcomes visitors, Operating-visiting hours nre Mondav theongh Friday
1=l . EDST, Saturday 7 pao-1:00 4, EDHT and Sunday 3 pa--11:00 py. EDAT, The station weldvess
is 225 Main Street, Nsumgton Clonm., abeut 7 miles sonth of Hartford, A map ahm\m;, joral strect defail will he
send npon reauast, I vot wixh &0 nperate, yon must bave venr origingl operator's leense withe vou, The station
will he vlosed Mayw 29, July 4, and Septetuber 4,

Times/Days
T Suncoy Monday  Puesday i'i-'edneaday i ursrj‘q.u Fridny Sapurdasy
0000 R —_— —_— ! BULLI: N1 o ———— ———
0020-0100 TN 3.7 Nov.s 14, 7185 Nnv B 14,050
0100 .. . L — e PHONE BULLFTIN" =
105-0130% erareas 145, 21,390
Hao 4 _— (ODF PRACT[CE‘ l3§-[5 wpm IThSat. £-25 wpm I\-‘l“‘anl T)ETAILS EEL(’“’ >
n230-03004 . . 3,580 T 11 svees 3580
0300 —me——- ——RTTY B UL:I..E"!'IT‘J'3 _— —)
0310-0330% 14.005 ? 14.055 3.6‘25
[L2=13 . —_ -~ PHONE BUI LETINZ - —
N335-0400+ . ?.290 8.0 7200 E.Hﬂﬂ 7 290
400 : - ow BULLETIN1 — -y
D420-0500% 3.7 Nov, 7 [N[ 715 \im"" 3 nsl'l
130 "f( ﬂDE PR:\CTICE’ (5-2'§ wpm MWF, 35-15 wpm Trh\ DETAITLS BE ow
i70n- 1800 . 21¢2Wew®  21/738sehY 217 38:"5" a1 ./28=s]¥ M 2Wew' e VN
TADR- 1900 14390 H (B 14,250 14.D8D
1900 2100 7.080 3490 14.145 7.290
2000-2030 21/38esh¥ 2], ¢ Bow? 21/ 8asb¥ 21/ Wew?
A0 W' H“TJ: ........... W BOLLY
2100-2130 1.0 Nov b 7.15 Nov#® 21.1 Nav.p
2130 Lieerrriaan R'[‘T‘Y BULLE ..., . RTTY BUTIL.E
a0l . . e 7004t 3 4] 14,0954
2300 Cinaeeerna eraaaiseaes HNY HETY BI'LLE (NS .
FRA0 < - - — CODE PRACTICE (19-13%15 wpm) DETAILS BELOW ——

'OW Bulleting (18 wpm ! and cale practiee on 1.805. 3, 53(} T80 14080, 210K, ZR.0N0, 50,080 and 145.588 MH=.
7 Phone Bullefins on 1,830, 3.400, "2‘”) 14,200, 21.80, BR KON, 50.190 and 145588 R1Ha
ERTY Hylletins sent ot 2ap Ha shift, u'peurmi with 170 He shilf. on 3.825, 7,003, 14,005, 21005, and 28005 MHa.
$ starting fime approximate, followmg eonebigion of bulletin or eode pmchrr
S WIAW will tirne the indicated bapds for Noviee cuils, refurning the cull an the frequeney on which eulled.
8 Partwpnfmn in secbinon fraffie nets,
T Operatinn will be on une of the following Irequencies, 21.02, 2108, 24,02, 2808 Mz
i Opergtion will be nnone of the followmg Frequencies: 31,270, 21380, 24,500 & Flz,
Muintenanes 8taff: Wis, QIR WPR, Y NO,

WIAW CODE PRACTICE JANUARY €1 PARTIES

WIAW transmits code practice aceording to the High-Claimed Neores
following schedule. Approximate frequencies are ; i ;

. ) N the Tullowing are mgh-clnmed seores; they end. o et fo
1.B0BS 358 T.08 14.08 21.08 28.08 S0.08 and iy appomtee, tozal scare, number of OSUL nomaber oF s i,
145,588 MHz. tor practice purposes the order of  pinal sdiusted sosres will gppear n the Spal Gl Ruliehn
words in each line may be reversed during the $-13  ArAgh

wpm  transntissions, Each tape carries check: - WAIGLT o L11,020- ted-0l
Ff?e g ris m Eac tpe carries checking oW W MPC (o $12.59
references. WaMAR 316400- ®UTT WSOGT 114,880 345.63
S ey Local ‘Times! . ol Waahikl 316.0450- Rup-TY 'E 109,938 4063
peeds mes ADay.s GMT L7k 219,058 §26-67 ; 105,190, 4dd-62
10-13-15 7:30 PM EST dy 0030 dy  WHSH (KTNHV, pr.) WorYp tO7, ten. 34861
4130 PM PST . 277.200- 7RSI WAIIGM 106,800- 351-60
[P 2V - B 3 WArkAT 2TGUBN- Tua-aR K48 Xn fha fA0. 327-64
7 2-10- 9:30 PM E§T SnTThS 0230 MWFSH WEUM (WASYVH, npr We DR (05 510 Limaz
13-20-258 65:30 PM PST
- 255,990 7360 WHAKVE 102 K58 330.54
5-7%@10; 9:00 AM EST MWF 1400 MwF WIIN 254,840- TIDT] wWaAghRw 142,785 33L-61
13=-20-25 G100 AM PST Wk W (WU‘JH{R. ?p{r{i WYY H (WBIRKEK. vpr.i
- J051A0. GUR-BT - 3
35-30-25-  9:30 PM EST MWE A230 TTHS  whervC  1o) 9ss. smbns  wikec e e
20-15 B:30 PM PST WBIAWY 177,820 52368 K4BGS/1 L0 a0 3041-60
35-30.25-  9:00 AM EST TTh 1400 YTh  WilQ 71,085 50467 WA SMIF (FWA AT YS)
20-15 £:00 AM PST WaANOQ A I 656,980+ AD-ne Toa,t 30- 3862
. o . s . a2
The 9230 GMT practice is omitted four times a A MED!? 162,690 44366 PHONL
year on  Jesignated nights when Fregquency  wasaum 139,875 AHE-65  WERYZ t33,240- 479-n4
Measuring Tests are sent in this period. To permit  RIJRAI - (T000 29000 a6z | 108000, 13460
. 3 . - N . | .y - ! FLYS i,
improving vour fist by sending in step with WIAW 0y 157440 3860 * | 080D 331-60
(but not over the air!), and to zMow checking the  ®iocx TEE200- 47403 WAZPL I 93085 I9ST
PO . . . KILTY 150,415 34287 WAIQFN K6 4. 39§y
d.:.,t.Lli‘dt.V _o.f' your copy f)[‘l Lertdm tapes, nr,:.te. thf AL (A6 AR 45764 I\';t-u 204900 Gedel
GMT Jates and QSF practice text {from the l?s}le = WRERIIN 145,700 4866.61 WEBIONE ML 2000 $7a
months previous) to be sent i the 0230 GMT  WISZIWA2LLY, upr WHARK EER IS TS,
" : ; 140910 48761 WSS TAAT0 24958
3 v
practice on the f";l“w‘“g d*’[tes' WESHPY 134,200 43362 WARMIR 64,330 |H7.67
Apr. 12: [{ Seems to Us WIGHT PIHTE RS WAL GOLOR- 113-56
Apr.  20: Correspondence WHALGY 129,465 41163 WHYEAY %9 540- 224-57
Apr, 24 League Lines WIDAL 133,400- 38563 WIlPVig So R JOUSS
May 2: ARPS VEIIT 125 404 374-60 WRE LHs
i ) : . . WA PID 122,360 380-64 53,590- 200-53
fhe sph]cut of practice text for the following  wraonr 121,240 37264 K3HKS 53,560 20652
sessions i Understunding Amateur Radio, bist  VIAX TE 028 3065 wWAIMEQ?
Edition - i K20kD 118,840 355864 §3,2¢85 |K7.87
; ' TR e WWITIVI 115375 34805 w1AX 52,360 180-56
May O3t R.F. Voltage, p. 261 KIVTM P14,975 30063 WOy k (WEIRKKiWB4L ALY
May 5 Frequency Measurement, p. 263 KISSH Q510 #72-59 R4 ,700- JOT-55
WSRE PULAID- 34763 WALIQU (FWALI Y
WHeCOS T1E180- 13865 68,600, 242-80
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DXCC Honor Roll Pin. Minute 42 of the lanuary
1972 ARRL Board of Directors meeting uuthorizes
a lapel pin to be provided at cost for anvone who
aver achieved u place an the DXCC Honar Roll. We
have been proceeding at a good ¢lip on design and
fabrication of this item and (hopefully) next
month ¢an formally announce its availability. We'li
restrain ourselves at this point from describing the

& DX CENTURY CLUB AWARDS

pin, but can say that it seems o be a “natural.”
Mechanics? Well, we are envisioning requiring an
applicant to furnish a Q8T page reference (the fast
time fe appeared on the Honor Roll), the fee
decaded upon  (vet to bhe determined but
guaranteed to be modest), and a legible name, call
and address, More, we hope, next issue mn a DXCC
note, - WIYL,

Radiotclephone istings follow the genesal-type “New Membes™ and ** | ndorsement” listings.

Jangary {-31, {972

New Members
WA2HSU R4 1A2S 132 K3OEU 1 1SIAR 4 OH6ZH 101 W2BDF  fum
WSkl 42 WBAVUZ 132 WBAOGW 110 KIVII 104 WASKGY Ini  #2USI 100
JASGEZ 208 WALIMP 28 W@BGX iy We4SiI 04 WALKEY ol W2Yoo 100)
EPADKY (o1  WR4SIT 125 HBYAUE 108  GIDPX/W6 104 WSAMZ o1 WASLEFO o
VEGIK® (89 SMTDMT (24 OMZDN  (0x  WA2BAV (03 YUIHOR (0] WeSYD oo
JAIBA  IRA WOWDH i WIFIC 106 WAGTEO (03 wviOf (il WBGNSL  [00
WASEX 175 UHIONW (19 W3AU  J0b DALKT (2 R3ME 100 7veR (o
KSCWS 149 KIDEB/3 119 YUZRUR  J0h  REKRN 102 KSIZN (oo WASNNA (il
WAKNW 138 WAILKX 118 YL2ZR Wb R3YWI/9 102 K9WRL o WAOZWL Lo
PAOGIN (35 [A2ENZ 116 WISPK 185 WB2AQC 102 AATCW {00 WAGTLT  fuu
IATWLO 132 DI4E 113 WATOR  1in
WAISHU TR WICUR 124 WeIM/8 112 WBYAOE 106 TDRF  Ju?  WEINRU 101
WKGMX IR WBHXZ 20 JAREAT 110 DK2BM 105 &3YWly 102 WASSKP  im
VESTE 178 YVHAFG 116 VEIEEX 110 WAHHW 05 OA4WW2 103 WRiXZ
WSEL le?  DLICG IS VEIZE 110 WAKNW (04 WASEVI D i0r  WmyRAO i
RIPTF 148 WSPBZ 113 VKSAKZ (10 WSSEX 104  WIKI 2 W20VC 100
KAZVE 132 R9ZFL 1)2 FeACR 109 HSSAKS 603 WISEL 101 WANVXE o

Endorsements
tn the endorsement listings shown. fotals from 120 through the 249 level are given i crements of 20, from 230
througti 300 in increments af 103, and above 30010 incvements of 5. The totals shown dn not oecessanly epresent
the exact credits given but only that the participant has teuched the endorsement group indicated.

DLEKB M0 wliDW e B14P WIBKO 22 RuZXG 80 BRYLW 140
KILLY 33 K4HPR M0 MR W3IRE I200 LAY I8 WAINNA 140
WTDK 33 EaZIF Juir RN WALDRU Xy OFAHOW IN0 WB4PUD 4n
DLIHH 325 WIAWK M K2ZRO WHBOUM X YEIAL T80 WeRQ 140
CHIQY 328 LIK2B] IR0 RE; WD r YU2VAE 1K WARHGH 140
£ 3MM 0 w2k 240 WIESN Kd4LDR M WIRRCR 14 W9EDX 130
YVISRPI a0 WHCHE M0 WalD K4PPK 00 WTKG 180 YWONOQ 140
WUNL] i8S WSKYD 28 WAKIND LTGYA o WATCGR 180 WARUAY 140
DICE 0 WERU M8 KAPMZ ROLI 2 BIEHWN ey SAIHEG 120
SMSAZU 20 2smW IR0 KLTRAO RuZPl 20 K2HDUG i60 FARAQX 1M
YEINE 3100 KAPYD 270 Wik PAYLRK 20 KeDR 160 KNBUD 120
WaKNH 0 WIBGD 2HE O OWARCEE YVPYBK me RINX} loit KBIKZ 1
WalKJ I W3ZUH 20 WRINHE WAAKY iy Y 2DRP Isl WiALE 120
RABLT W5 WRBOY 270 WASVSL WAZAUB 200 SMeEOC  bet WIREEK 120
tIH2BE IS WYnk 2 SWBRELIN Wil kb 200 WRALDT oy WICY 10
W2ALX J0s {IRGH 00 WARGKW WAeLLY 2 WHOOL Ialy  WiDs 120
WEVE o KAGKR 6l WAYOAM WHODY mo wWalA fofl WB4IYH 121
K4RTA i WIEDCY MU WAMLCE WPLPA 2000 WaUKd 1ol WB4OIH i
KPBUR- Jon W2FR el K4CDZ K4I8 TR WANMULK el WAL 1)
R IMP Huy WSDRW el VEZAG LHRSY iR RALBI 40 WAYLAKL 100
7aM| Ju WaOL 2h VE4K) KRBGE 180 HSAYA tah ZL3IALE in
WAZIKK MK WEReAPX Jal) SHSBZH K811l 1 keSS 140

WHAAD 30 Ww2uBli RINHV/E 140

GV 340 [1FEVK MO KTYWZ 241 WAYYGY 2200 WeBbL THO EY7AL 140
ON4DM 40 wW2YYL o ROPOU Mo KIORW Jar WelTS IR0 HPI I 140
KaLlul I3 OWAHSXK 0 WIEMANM 240 R4QPR a0 WIROL [Hn W2EWL 1460
DLIKB 325 WAZIKK 90 WSKYD 40 RTIGYA A 7SeACK 1HD WARAUB 140
YV3IBPJ 320 DBRZBY 280 WIVRO M RUAWS Ak LTADN laty  WIQND i40
SYISBBU M5 OKTMP 2R URABS o Osat 0 FHIRWN inn WRBIAPP (40
SMSAZL 310 W4AEIR MO UK IRE 2 WBREUN X R MBDG 160 WTBRL 140
WSKGX 10 WBelXU 280 REPYID o WYLAX 20 KLRSY lsn I Tew 120
WokNH 08 WTOR M VAR A gATBA TROE RNRGE (hte EALIM [B]
WYHPES 5 KIPOA 200 V4R 1M RBSVL I8 g91 10 in FICIRF )]
HEN I VEINY a0 WIRSN 1m0 KRLUH L8 KHEVQE  1a0 1A3ED 124
LARTA SHE WIAWR A WHEIMWW 0 RiPMZz 181 WALIPF tas WIKSN 120
YEANE N WICRLE 260 WA4DRL 220 RPADKY 180 WSDRW loul  W4PWB 170
WSRNB HW O OWBALUKK st WIDE e WIBGH RO WALLLY lsll WB4INC [
Wo G MY KTPXL 240 weDDL 2 W2AKCR 18 WEBOQV ialf WHMBR {2
WHZRBS 1t WARLAR 120
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S5CM FLECTION NOTICE
Torall ARRL. members in ife Secfrons fisted below,

Yo are beceby  aotfied  that an clechion dor Seetion
Communications Manager 15 about to be held 10 ¥ respechve
sgetions. [his nntice supersedes previous nobiees,

Nomating pelthons are waliciied, The sigratures of Fve a3 mone
ARRL full mewhers of the Section concerned are required on each
petition. Nn member shinll sign mete thau one peiitton.

Fach candidate far Section Communications Manager must have
been both the holder of amatent Conditienal lass Tivense or higher
(Canadian Advanced  Amatenr Certificated gnd an ARRL full
wember tor al least twe years iminediately prior to receipt of
pt‘fmon at h(”ulqlur(f‘ﬂ Petitions must be received on or hefore
e lovul time on the closing dates \pmi]ml Tn eases
d nomeaating petitions were received in response to
prcviuus notices, the closing dates age set ahead to the dates given
terewath, The complete name. addiess, sad Zip code of the
candudate and signevh should he inglinded wath the petition, Tt is
advisable that o few extra full-member <ipnatures be wbtained, to
insure that 1t will be valid.

tlections will take place as soun atiter tie ciong dates speaified
as fulf infunmation on the vandidates can be obtamed. Candidates
names will be listed on the hallat in alphabetica? nrder,

The toltowing nominatine form is auggested. 18imers sionkd be
te bo o Lty sireet weidvess amd Zip code,y

Coammunications Manager, ARRE.
225 Main 51, Newwngton, Caonn. 06711
We, the undersgned full wembers of the ARRL
Section of the . . . .. Qwision, hereby nominate | . . a8
candidate for Secnon Communications Manager for this Section tar
the next rwo-year term of office,
Yaur are urmed to take the imbative and file nomenating pehidions
immediately.

{Place and date}

Ccurge Fart, WINIM, Commnrticadions Manager

Closing Present
e font Nate Cuerent 3O Terer Knds
LONYL 72 GGoHerry, Sy K25IN it
Tows BTN E{ V] A.Culbert, KRYVI! GHINYTY
La. 310/ LA Swamon, WSPM o 1072
W, 441072 . Gawryla, WINEM BT
£ Muss, 4710472 F 1. Baker, Ir., WIALP nilsit2
Wy Hi1Df72 W.M. Monre W7CCH. H435472
.0 4710472 LY. Miller, WadL [P GrARTY
] 4iing? 1A Mauser, WARLEA 173
S LT E] K5 MeTaggart, KESRM 3102
G SN2 M Eaareman, WASHOL [IRLTR S
Lhie, A0p32 (Unswarth, V1AL HIHT2
Artiz, 6472 .M Homman. WYCAE w9473
W.NY. m“-lu?" .M. Bitzerine, KO2KTK w772
S ®.Saroyam WeIR WY
Monti, LA Eoylanoe. WIRZY LTl
Minn, i H.Talstead, RaMVE g7
N Tex. L.t Hazesnn, WSLR 912172

FA¢ting SUM
SCM ELECTION RESULIS
Yalid petitions pominating a «dagic vendsdate were filed by
aembers in the following sevtions, cowpletine thedr viection
ceyrdanee with apphoeble rules, each term of office starting on the
date myen,

Ind. W.C Johnson, WHBLIG 111672
Wt Lt \‘lt‘l\.“IBR(n T2

Ohio Wk Clausen, WEIML Mgt
Lonn, 11 MeNassar, WiGYT H11/72

Kallating resielts: Tn the NYC-L1 Se.pion of the Huedson Division,
Mr. Fred Brunjes, K2DGT and Mr. Arthur M. Malutzky, WB2WET
were peminated. Mzo Brnies recoived 927 vales and Mr, Malatzky
n:;:l:we(l 2585 votes, Mr. Brunjes” new kerm ol office began Jahuarn
13,1972,

Meet Your SCM

Virginia 5CM Bob Slagle, K4GR, has been licenser
since 1929 and formerty held W5QU and Wi0U,
Bob is a graduate of the U.S. Naval Postgraduate
Sehool, RBennsalear Polyiechnic, and holds an WS
in Aeronautical Engineering from MIT. Presently
KAGR is a Sonar Enginesr with the Naval Ship
Systems Command. Boh particularly enjoys traffic
handling on B0 and 75. He's a member of MARS
and nperated in the Antarctic (Deep Freeze 4}
putting KC4USX on the air.

April 1972

FERRUARY 13 FMT RESULTY

the Februgry 13, 1971, ARBL brequency Measuring Test
heonght in a total of 146 entres wpgesenting 1642 mdwvidual
weasntements, Entries receved after the anmanneed closing date of
February 44 are not listed (WIAW began o ving the oificial results
a4 ot that datel. Ulw wmpiee’s megsurements for the =asly run
checked out at IS3VRIU MR and 14089 854 Kkilz. Jhe late
N nEastired IRGRE TO74.084. and 14102012 kHe Lo-
terested in an Q1Y Obsereer appointment ' Check with your SU'M
(page 61 and plan now to participate in the May (3 6MT, Detads in
tull in the Dperating Frents sectian, this issye.

HONOR ROLL

This top beting w the staadhag of the fmgiency mesunng
fewders. I coosidetation of the wmitimam posible error due to
doppler ard ofher uvoidabie favtars, we avenedit as of equal merit
all those yeports computing 47 10Uhs parts puet milfion for higher)
goenracy, A parbClpdot must suhmit o aitmimuie or 2 measirenents
v gualify Yor this listing.

WIRCIY K BWE WA LGS 2 WIPLS R WE ADKSB w2y
WIOPR  W2PT  WYATY WHSXG WS WSl BISHIR
WASUNA/S WHAAAL WORFW WACBY RWONBS KaQMi WoR(E
EaTH WxlIDL WSAWE WopcYy ROCAA WAQUFN KIWuN
NUWMP ROTOV KEVOM VESDP Xt IHHX [reland.

In the fullnwing tabnlztion, crrar pereentage cin be determined
by muving the pastspee-milhon decinal pamnt the fignre shown m
purenthesesy 4 places to the [eft. Class T O0s must demonstrate an
acctiraey of hefter than 7 1.4 ppi, Class U DOs mast chow
1.2 ppin.

(6 K4RE ﬁ}mm KoTR W7FNAL 7 WAINIG WSTAR
Wakigbdd (51 WIRER KIDYE KILPP WBSASDIO WelXR
WALV, (o) WABSYN, (1,01 WRDPW K200, 11,01 WSl K6MAN
WARE, {1.4) WBLSHL WISRSZ, (1.6) WAIYED, (L7 WAX0F
WM, $1.8) WRTHPS WRCBE. (200 WIUSZ, (24 WHFR (3.0)
WHALCE ROBNS, (720 WARREY (370 WOREC, (A1) wanky,
(A BIDDO WANREL (4.8) WaE ROSL (v, (580 WILCE, (5.7)
IL’YC(j'i (3.8} WALMEP, j0.9] WSP0OG WHLYC, [7.2) WIEHA,
(RSN RERQY, (RY EIKME, ) WHYNE (2 KACT, (S0
FH FEOL, 38 WATEANE WUUVY KORIS, (ol K0Tk, (11,50
AsYH. ’! LJF WIRNG, (106) WASURT WINOW, (122! ll'-ﬂ"ﬂi-
(f2.5] lteﬁkn'() [EEX I AT LAY WalDF, lial
WARVDY, (158} WA2AH WSRU, (1 51 KR, (170 WS,
(h& 1) WSIRX, (1820 Wekin, 191’)! KPPEV, ".“J.:’i WaoKP.

PO WARNYA, (20,90 WK, ;' ol WG,
‘_7_'«5 WAZLLE, J25.08 WATIIIR, (23.2) KI3PCW, N
(‘ 51 WASREGE, ;m‘i N FEAMS (R3O KAC0A . ,'Méf) A LISE,
(A5 WIART, 1 30.4) WRICMO, (44,60 WAKERN WHWBK (400}
WYL, (3001 WRARUF, (34.51 KaQPH. jed.di KAANK, fmm
WATDUY, (20080 K2ESR, (74,00 WRYANQ, 174,31 WhkHY, mﬁ.m
Webid, (8258 WA2ACH WBINMIL, (54,60 WAADE, (85,3 KPL M,
GOV EL WRSEFY, p R4 KINEZ, (T3 WYORTL (7S]
WA 72BN, (H15T) WRSBSE, (141,60 WSFHW, (142.8) WIMKL,
(RO K2HBAN (RIRAD KTEFR, (SIKT1OWADC, 5dE0)
WA2GQT, [(Fend 51 Walling,  Thomay B, (153300 F 3
(asaz 3 WRLOK,

avzriay
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All operating amateurs are invited to report to the
$CM on the first of each month, covering station
activities for the preceding month. Radie Club news
is also desired by SCMs for inclusion in these
columns. The addresses of all SCMs will be found on
page 6.

ATLANTIC DIVISION

DELAWARE SUMSEC, Haper B, Cole, WIDEXN — PAM:
WA SUEM, BM: W3k FH. Code and throry lasses are conducted by
the U, of fiel ARL an cawpits and by WE20DL! Y assisted by
WAKET und KAVWP at the lewish Cnmmunity Ceater of Wilmine-
ton. WAMIGY peocived 3RDXCC No, 135 and ldaho wi 7 MHe
provided s last contact for SEWAS No. %2, Deimarva Repeater
Assm. members fandled energency communicotions befween a
plane cvash site near Cambndge, Md. and Dover AF Base through
thew Delmar, Del. sepeater. WIZNI® reports Z-mefer tmos wonder-
full Atter the New tiustie Co. SET operation using the RIGUW
repeater, the SLC aprees, WASKER worhed 180 miles with THU
milliwatts on d0-meter ow, Congrats to WA3IFRY for making the
PSHR. The Delaware and bist State ARCs will hold o joint
Swap-Shop and Trading Post at the County bagincering Blde. 8 T M.
Apr. V2 Traffic, Jan,) WAIGEM 132, WASFRV 72, WADEX 71,
WILEB 4%, R3KAl 1), (Decy WAIIIGY 20, DIUS/F 19 KIRAS
4,

FASTERN PENNSYLVANIA — 5CM, George $. Yan Dvke, Jr.,
W3HE — 510 WikHE, Rbés: WITML, WIMPN, KIMVO, WA3ALL,
KPR, WICDB. PAMs: K3HHL, WAIPLP. ORS reports from
K3BHU, WAZAN], WAMKOD, WAILWR, W3ICBH OVS reports
from WIZRR, E3VAX, WiCL, WASMCE. 90 reports trom
WIBHE, RARE, K300, KANSN, WIKER/W3TXG, LIIMA,
PSHIL: K300, WASUGM. WAMPY. BPLs KANSN, WikML,
WASOGM. K3RAU, W3IMPX, WASOEN, WA3QOZ. WAMST/L
tuking over FASN.

Net kHz Liperates N QT RMIPAM
FTTN 3l tng) P Dy 143 b WAIALT
PEN Avndt RLME P M-E ot sin EABHU
Era el nids Py 170 476 WIMPX
EPAERPTN a7 400 P iy 436 34 WAIPLE

WML repotts the SE'T looked oo at all kevels. WIMPX reported
the emergetcy power phase was “a flop,” WAIOUGM made the ow
U0 even though he was down with the fiu! WaMPX is teving fe
madndain traffic into NTS and back out same wight and needs belp
particuiizly on the tate sessiony of FFAL WASUEN is new EC for
Delawae Co, Contact W for plans if vou are i his Co. WAJATQ
witl be wperating from Poconos new (3131 KIVAX having fun on
sameter tm with 100-MW rie and repouters! W3EL reports the
[ntruder Watch is busy and could use some help, WILT alsn votes
for the day time nets, anyone ofwe tell By, lwse they feel ahout
them” WIGMK would like to sce more RITY in NTS, any
cumments? WAIKUA making trips to Blue Mt tor DX and as
practice $or Field Lay! Nice butletins were issued by WIMPX “IPA
1977 WASPLP EPARPSTN News, WASQUZ "hady Lighty Uree
Net” Phe Eardy net 6:15 AM, daily is poweng, iU vol are up that
eaify vheok in. Delmont Radio Club of ficers tor 1972 aie WA IINW,
pres WAZLAA, Lst vice-pres,: W3HKZ, 2nd vice-pres.: WAIDTA,
togas. KADDY, wewy, Any individuals or cdubs that arte now
conducting cade classes or training for ham Ueenses shoutd repister
with ARKL. Adso any one o elub that would like to take on such 2
b siiouid repister, This way ARRL can steer newcumers to local
clizhy of stubons tor help. It doesn’t matter how hitle you can Jo
st register! Traffic: KINSN 9nd, W3EML ¥00. WAIOGM 393,
WASQUZ S82, KIBHU 505, WIMPY 402, WAIUIN 229, K010
178, WAJPLP 159, K3PIE (533, WAJGUK ile, RIMVO Li9,
WASAGDE ¥R, WIHK 85, WAJALT 33, WIVAP 53, WAILWR 52,
WASATO 49, WASIWE 41, WASPEM 36, W3ADL 35, W3HBNR 28,
W3IBUR 5, W30Y 16, KIRTH 15, W3AlZ 12, WAZHURIS 12,
WASPGT 12, K3VAX 12, WNBOQLG 13, W3CBH 10, WiCL 10,
WAIKO B, WAIKKM 7. WIDMV &, WALIPLE 6. WIOML 5,
WAIBIQ 2, WICDB 1, WASLIO |, R3LMA L W3EU 1, R OB 1,
WIGME |, WIKEK 1, WAIOVT 1. W3LRR I,

110
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MARYLAND-DISTRICT o ¢OLUMEBLA — 5OM, Kad R
Medrow, Wika SO BORMO, RM: W3R2ZT, PAM: WlUS,
WITN takes Jun. BPL fo start the new vear. Fhe st 1 encovered lots
af Rtent trade tnen, WICIK heeoues our st RETY ORS,
WABEDN!Z 1= o nevw (RS, New kUG are b IANA and WASEEHK,
WAIGVE renews his 00 ob. W3IZY, the ale man of the mountatn,
keeps firs certifivates apdated. Find onr six PSHR leaders #f the top
of the st W3ILOY i editor ol the Fwo Meter lermite Ly
WASPIG is peiting the upper hand on his new keyer. WAGIDN(3
reeived sore youd compliments on his SET NCS duties. WNSREC
put up a pew sky wire and found o whole new wodd, WA3EOP
marnfed WICWO in the $T1, wnd expounds on the virtues of the
ltehyeow Fark ¥HE Soviety, 2 new member of FAR i Washinpeton.
lmagine our SEC K3IKMO on emergency powyr usine an imverter
with his VW battery and u fong extension eard. WAIGXN sports o
brand new 21-t% Awstream. hIORW now airs the old rig of R3GZ K
whi 13 poing nederm for that new kever, WAJIOHFE, in the Ytk prade
at the Lock Raven FHS reposts a new member WNIRIE, How's that
for starting young, and not ondv that keeps regular skeds with
FastCars. &3BA fas 100 watt sb on ! meters to show for 2 months
work. SET Fmerp Power aien wew WICWC, KILED, RITNM,
KAKMO. WIOMN and W3k A. W3CRF gorned that SBDXC LU WIQU
suwh the FAN NUS skations are tuntashc s he braves 1t agam.
KIANA is petting Bowic in line tor creteencies. W3LEOV reparts
Murphy after 12 yrars it evervtbing at onve, WAHXE keops
WASNAN puing amad teed the VEF test. WAZSR is hack affer a
whtdlding siege. W3CDOQ had QS0s with YRIYT aid VRE3KS.
WAILEL got that 100th OS1 for DXCC berween semesters, MEPN
held 21 sessions with §27 check-ins and 137 messages. MDCTN had
6 sessons, 39 messapes wd 258 check-ing. MDD hiwl 632 check-ins
Oy B4 sessions with 2 messee total of #42 incleding the 51T,
WAINUH was the hip help to KAKMO s they maide the cainds
duzing the SLT, Traffics uan.y W3ITN 292, WIOKN 283, KIRMO
137, R3BA L18, WALZT 1172, WIKCS (12, RIGZK 89, W3nT /9,
WAGRM 79, RILID 79, WAEHK Ta. WAL A 74, WAGIDN/Z 70,
WakZY 57, WAINAN 53, WAGPIS 40, WIHXE I Wacly Qs
KIORW 23, WASIY 21, WAILEU 19, WASLHW 18, W3ABL 17,
WARRDU 17, WASLOP 15, W3EOV 14, WASGHN 14, KIANA 10,
WEINW 9, WASMIE 7, W3CRE 6, W3IZSR 4, <Decr WAIMEW 12,
WiICIX 1.

SOUTHERN NEW JERSEY - w0M, Chaxles . Travers, W2YPZ

SECC WALV, BAMy WB2EIL, W2YPZ, WB2EHMU. RM: WAL

Net Freg.  VlmerPM)Days  Sess o M e, Mer.

NIPON 34925 o &g % i3 &5 WH2EIE
EUCLTN 73a0 5 M-F b3 277 124 WRIHMII
MCoVHE td45.9 s ¢t 4 12 TowRYPL

Another 81 has vome und gone, Kesults are antwcipated with
interest. We are happy to report that WAZKWE recoived 2 National
science buundation Fellowship which will caery Jum theough s
firal college setmester Anuther bonorabie mention roes to dedicated
operetor WB2FIL swho s NCS for the NJEPTN aid the NIPON 23
well wx WU on Seo. mommgs for the RIEPTN. He recently
completed his term as pres. of fhe CGloucester Co, ARC. Best wishes
for vour vontinued suswess, Bill, and wi will be fisteming for you on
2 nelers Tmoowitit your vew Gladding 250 New athicers ot the
Gloueesier Co. ARC ure WRIZX, pres.; WAIPVEL vice-pres.
WHAIWAR, treas. W2AFZ, vorr. seey.; WA2EEA, ree, seey. A recent
OHS appointer is WAINZI, a wery sctive operator on Wl modes
including RTTY. Traffic: WB2ZVLY 275, WEBIYVV 158, WAINZT
Ko, WHIEIE RO, W2Z0O 48, WEZHMU 42, WAZKWE 22, WHISEX
10, W2YPZ D

WESTERN NEW YORK - 3CM, Richard M, Pitretuse, b IKTR

Asit. SOM: Budy B Fhrhardt, W2PVE 5100 WICLEP. RMs:
Wik R.K2ETR, WIMTA, W2RUY PAMs: K2KQU, WB2YFM.

Xel Freq. £ ocal Timei Days Mer.
NYS Juvs taop gl o Dy WIMTA
NYPON 39l I ndé Ty w2IKGC
NYSPTEN duzs i By Dy RIVCE
NYPON(W KUY tR30 Dy WIRQE
NYSCN LI ivds MThE WIARTIE
§0N0 Su
EES 3500 15ua Dy WALYYR

WICKM 18 row operating an opey repeater, 146.34/1446.94 Jrom
{thaca, The College Net meets nn MWF t 2000 ES1 on 3850 kHe,
S84 WICEP is nn the Tonkout fur b&s in azeas which presently do



AHA!YOU THOUGHT GOTHAM

made ordinary, everyday., run-of-the-mill antennas. No, no, no. We make
winners through superior materials and design. WAILIFG won the New
England Round-Up championship with our 3-element |5-meter beam by a

margin of 5,982 points! In QST since *53.

Totally satisfied  with quad, Warked

DREVIP SMDLEL XEIAR, DM4SEE,

FLESE, FoAUM, HRK7VB in lew hoyes.
e BNl

[nstruetions hreese . WRRD

CUBICAL QUAD
ANTENNAS—
these two element
beams have a full
wavelength driven
element and a re-
Hector( the gain is
equal to that of
a three element
beam and the di-
rectivity appears
to us to be excep~
tiomal! ALL ME%AL (except the insula-
tors) — absolutely no bamboo. Complete
with boom, aluminum alloy spreaders;
stardy, universal-type beam mount; uses
single 52 ¢hm coaxial feed; no stubs or
matching devices needed; full instruction
for the simple one-man assembly and
installation are included; this is u fool-
proof beam that always works with ex-
ceptional results. 'The cubical quad is the
antenna used by the DX champs, and it
will do a wonderful job for you!

10/15/20 CUBICAL QUAD SPECIFICATIONS

Elements: A full wavelength driven ele-
ment and reflector for each band,

Freguencies: 14-14.4 Mc,; 21-21.45 Mec,,
28-29.7 Mc.

Dimensions: About 16' square

Power Rating: 5 KW.

Operation Mode: All

SWR: 1.05:1 at resonance.

Boom: 10/ % 114" OD, 18 gauge steel,
double plated, gold color,

Beam Mount: Square aluminum alloy
plate, with four steel U-bolt assemn-
blies. Will support 100 1bs.; universal
polarization.

Radiating elements: Aluminum wire,
tempered and plated, .064" diameter.

X Frameworks: Two 12/ % 1 OD alu-
minum ‘hi-strength’ alloy tubing,
with telescoping 7" OD tubing and
dowel insulator. Plated hose clamps
on telescoping sections,

Radiator Terminals: Cinch-Jones two-
terminal fittings.

Feedline: (not furnished) Single 52 ohm
coaxial cable,

Now check these startling prices —
note that they are much lower than
even the bamboo-type:

10-15-20 CUBICAL QUAD. .. .. ... $37.00
10-15 CUBICAL QUAD. . ........ 32.00
15-20 CUBICAL QUAD. ......... 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)

“Just u note to let vou know
BEAMS that as = Novice, your 3-F1.
158 Beam got me Rl Section

Winner and New KEnglaud Ldvision Loader
in Novice Round-up. See June ST, p. 57
for picture of ant. (below), Tnx for a fine
working piece of gear, 738, Jay, WALIKG™

Compare the per- o
formance, vatue, - | e
angd price of the fol-
lowing bheams and
you will see that

thisoffer is unprece- N b3
dented in radio his- M
tory! Fach beam is N
brand new! full size = -
(36" of tubing for —

each 20 meter ele~ -
ment forinstance);

absolutely complete including a bhoom
and afl hacdware; uses a single 52 ar 72
ohm coaxial feedline; the SWR is [:I;
easily handles 5 KW; 74" and 1 aluminum
alloy tubing {s employed for maximum
strength and low wind loading; all beams
are adjustable to any frequency in the

2E120....... $21 4 ELtO...... $20
JEL20....... 27¢ TELIO....... 34%
4E020....... 34¢¥ 4 El6,,...... 20)
2EBI15....... i7 8EG6........ 30%
JEILS....... 21 12E12....... 27*
4 ELLS. ..., 27# *20-ft. boom
SELs. ......

ALI-BAND VERTICALS

“All band verticall’” asked one
skeptic. ““Twenty meters is murder
these days, Let’s see you make a
contact on twenty meter phone
with Tow power!”" So EK4KXR
switched to twenty, using a V80
antenna and 35 watts AM. Hereisa
small portion of the stations he
worked: VE3FAZ, TI2ZFGS, WEK Y,
WIWOZ, W20DH, WAIDIT, WB2-
FCB, W2YHH, VE3FOB, WASCZE,
KISYB, KZRDJ, KIMVV, KBHGY, &
K3UTL, WRQJG, WA2LVE, YSI-
MAM, WABATS, K2PGS, w2QJr, T
W4JIWJI, K2PSK, WASCGA, WB2- &
KWY, W2IWJ], VE3KT. Moral: It’s
the antenna that counts! r
FLASH! Switched to 15 c.w. and 9
worked KZ5IKN, KZ50WN, HG1-
LG, PYSASN,FG7XT, XE21, KP4-AQL,
SM5BGK, G2ZAOB, YVSCLK, OZ4H, and
over a thousand other stations!

V40 vertical for 40, 20, 15,

10, 6 meters............ $14.95
V380 vertical for 86, 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: 3end money order only {bank, store, or United States) in full.
We ship immediately by REA Fxpress, charges collect. DEALERS WRITE]

GOTHAM, 1805 Purdy Ave, Miami Beach, Fla. 33139



New Heathkit SB-650 Digital
Frequency Display. .. another
“first’’ from the hams at Heath.

* Resolution to within 100 Hz =1 count

« Compatible with ali Heathkit SB
Receivers and SB and HW Multiband
SSB Transceivers

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

* Fuil 80 through 10 meter coverage

You asked for it and Heath produced it. An exciting
piece of ham gear fo bright-light frequencies...
readable from up to 30 ft. away The new SB-650
digital frequency display reads the ihree 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 $B- or HW-Series Multiband
Transceivers. When it's in combo with a fransceiver,
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-

112

New digital readout

Provides
precise
readout

of frequencies
on all Heathkit
receivers

& transceivers

179

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

The all solid-state circuitry uses 35 ICs and six
transistors, An IC voltage regulator protects the de-
vices from failure due to overvoltage, @ common
problem with discrete regulators. A huilt-in memory
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 hours
... hecause Ii's and display tubes plug into sockets
on the double-sided glass epoxy board. And because
there are no tuned circuits, only four easy infernal
adjustments are needed to get your “650" peaked
up and ready to go.

The SB-650 Digital Frequency Display. it's got fo
be one of the most “up-and-coming” pieces of ham
gear ever offered. {i's another trend-setting “first”
you can count on...from the hams at Heath.

Kit $B-650, 9 Ibs., mailable ............ $179.95*

SB-650 SPECIFICATIONS — Frequeitcy Range: 3-40 MHx (80-
10 meters). Frequency Display: 6 display tubes (kHz fo 5
places, plus tenths of kHz.) Maximum Viewing Distance: 30 ft.
Maximum Eaput Signal: Sv rms. Accuracy: 100 Hz =1 count.
Compute Time: 160 msec. Semsifivity: Adjustabie, Input [m-
pedanee: 2000 okms. Internally Generated Spurious Freguen-
cies: Apprax. 0.25 uV equivalent signal level. Crystal {clock)
Frequency: 1 MHz. Crystal Aging Rate: Approx. 10 ppm/yr.
Amhbient Crystal Stability: Approx. 10 ppm from -+11 to
+65° C. Ambient Operating Temperature; Q°- +40° 0. Am-
hient Storage Temperature: — 55% to + 80° G. Power Source:
1207240 VAG, 50/60 Hz, 10 W. Dimensians: 3%" Hx10* W
% 10" 0.



reets its match in t/,

team the new Heathkit SB-650
Digital Frequency Display

with the SB-102 Transceiver
and SB-220 Linear

for the ultimate in
computer-age communications,

Here's exceptional stability and dial linearity —
made possible by an all solid-state {inear master
oscillator with 1 kHz calibration. The SB-102 sta-
bilizes tself in & 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
u¥ for 10 dB — with front-panel! selection of built-in
2.1 kHz SS8B crystal fiiter 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 crysial calibrator;
triple acticn level contral to reduce clipping and
distortion; built-in VOX, and complete metering.

The SB-102 is the value jeader because you build it
yourself to save on initial investment and service.
Simple circuit board/wiring harness construction
gets it all together. Qrder 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. ............. ..ot 385.00*
Kit SB-600, 8 ohm matching speaker with

mounting space for AG supply, 7lbs. ...... 19.95*
$BA-301-2, 400 Hz CW crystal filter, 1 1b. ... 22.95*
Kit HP-23A, AC supply, 19 1bs, ............ 51.95*
Kit HP-134, OC supply, 7lbs. ............. 69.95*
SBA-100-1, mobile mount, 61bs. .. ........ 15.95*

The Heathkit SB-220 is the iinear am-
plifier that the competition tries. to
measure up to. Two conservatively
rated Eimac 3-500Z's in 2 grounded
grid circuit offer up to 2000 W PEP
SR input, or a full 1 kW on both CW
and RTTY. The hroad-band pretuned pi-
input delivers maximum efficiency with
low distortion over 80-10 meters. Only
100 watts of driving power is needed
1o produca full-rated input.

3B-220 features include a huilt-in solid-
state 120/240 V power supply; circuit
hreaker protection; zener diode regu-
fating operating bias to reduce idling
current for cooler running and ex-
tended tube [ife; a large quiet fan; ALC
o the driving unit to prevent over-
driving; front panel switch selected
monitoring of grid current; relative
power and high voltage. The $B-220
offers a clean, compact design with
the liberal use of internal shielding for
extra strength and component isola-
tion. lts green table-top cabinet com-
plements all your SB-series gear,

Kit $B-22G, 69 1bs. ... ...... .. 369.95*

HEATH COMPANY, Dept. 94
Benton Harbar, Michigan 49022

7 Please send FREE Heathkit Catalog.
[} Enclosed is $. , pius shipping.
Please send model{s)

Mame

Address.

Gity. State

|
|
i
1
1
1
1
1
1
1
1
1
1
1
]
1
]
1

*Mail order prices; F..B. Tactary

o e —— T 7 J o T f————— T —— —

Prices & specifications subject fo change without notic;iss

S1g-veoyy, 30y 0N
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(.~ DIODES & .- )

STUD-

TOP-HAT EPOXY EPOXY MOUNT

PIV 1.5 AMP 15 AMP 3 AMP & AMP
50 04 06 12 A%
100 06 D8 .16 20
200 .08 .10 20 .25
400 A2 14 28 50
500 .14 16 32 58
80O .20 40 65
1600 24 48 75

ALL NEW FULL AXIAL LEADS

1 Mfd @ 25 Volts 5 for $1.00
3 Mid @ 6 Volts 5 far $1.00
5 Mfd @ 15 Volis 5 for $1.00
10 Mfd & 6 Volts 5 for %1.00
30 Mfd @ 15 Velits 5 for $1.00
80 Mid @ 2.5 Velts 5 for $1.00
100 Mfd @ 15 Volts 5 tor $1.00
250 Mfd & 30 Volts 3 for $1.00
500 Mid @ 25 Volts 3 for %1.00

500 Mfd @ 60 Volts 40¢ ea.

800 Mtd @ 20 Volts 3 for $1.00
1000 Mfd @ 12 Voits 3 for $1.00
1000 Mfd @ 25 Volts 2 for $1.00
ITT 1N4002 DIODES 12¢ ea. ppd.
ITT 1N4004 DIDDES 18¢ ea. ppd.
ITT 1N4007 DIODES 28¢ ea. ppd.
T 1N914 DIODES 16 for %1.00 ppd.

IN270 DIODES 20¢ ea. ppd.

114 inch PM speakers. 8
ohm VYoice Coll. Very
nice  with mounting
holes. 50¢ ea. ppd.

TRANSFORMERS

The following transformers were manufaciured

for a leading Hi-FI manufacturer. All uhits

are new with full color coded leads. All have

115 Volt AC primaries.

Type 1 — 32-0:32 Volt @ 1 Amp secondary
plus a low current 6.3 volt winding for pilot
Hghts. $2.50 ea. ppd.

Type [l == 17-00-17 Volts @ 150 ma. with a
6.3 volt tap for pilet lights. $1.5Q ea. ppd.

2 AMP - o
BRIDGE RECTIFIER .
400 Volis PIV per leg. @ -
Manufactured By ‘
Semtech - ‘% y
$1.00 Each or el

3 for $2.50 ppd.

& Foot Gray Shielded Cable
With Molded Right Angle
PL-55 Plug—Very Nice 75¢
Each or 3 for $2.00 ppd.

SEND STAMP FOR BARGAIN LIST
Pa. Residents add 6% Siate sales fax
ALL ITEMS PPD. USA

m. weinschenker

5. K3DP) BOX 353 - IRWIN, PA. 15642

(

sob have une. [F vou gre aaawane of ARFL avtivity 1n vour area and
woild ke (o et g unit oganised. contact WICEP, NYS reparts
1009 checkans handled 559 messages in lan, WA2ZNPU is trans-
mutting builetins MWE at 15000 ESE op 7270, WA2ELD uses a 440
cyele 010 velt generator tor emenency power — kon has o wedge
the telays shut with G-tips in order tn use the higher trenueney
generatar. The Amateur Radin Association ot the {onawandas
elected WHBIMBG, pres; WHIQKC, siveepres. and treas.; WB2UXY,
seey, WAIMPC worked number 1010 tor DXLC swth his new i
band antenna. K2RQH, RIKOJC and WHJBG are the mew atiicers
of STARS. WBINFD., WAIMSY and WAZLUW 2ee the nowly
elected officets ot BARA, K2DWT is sturting a act on fow, 1335
LHz Mon, 2t 7 BM, Joeat time. W2GBK constructed 2 d-meter
radout frequeney rwter, New officers for the SUNY at Buffalo
Aangteur Badio Soecwty aie WABAL, pres.. WEBHDM, weep;
WNZUAR, troas,s WALCHY, secy, Coangratulations to WAXSIR
“dropping the N,” WNY hmufest at Rochester promises to have new
ARRL Prexy Harry Lunnals WITTUK i attendanee, Traffic with *
indsenting BSEHR: W2FR* 464, WATICT* 537, WATELD* 308,
WIRETR* 2xy, W20/ 256, WIMTA® 200, K2IJRY 173, KIKTR
147, WREZER 118, WRMEKL* 117, WIROL 103, WIBU* 89, K 20IW
K1), W2AHYM 76, W2MPM 76, KZDNN 74, WNIZPUU 19 WIPVE 39,
WAZEEB 36, K2UTR O3, W2DBU 3, WAZICE 28, WARTLE 28,
WBIAFS 24, WAIITI 23, WNIOMN 20, W2PNW 20, WAZMPC 19,
K20FY 19, KMMI 1L WICFP 12, WNISIR 11, K2BWK 10,
WAZKAT 10, WNIAQU » WAJEUER 4 WHIOAP 7, WATHEE 6,
WA2EAL 2 3. WB2INW 4, WAINPO 4. WARLA 2,

WESTERN PENNSYLVANIA - 5'M, Robert k. Ciawivia,
WINEM - 3H: WAKPL PAM: K3ZNP. RMs: W3LOS, WIKUN,
WASLPLL WEA UW Net meets Jily 3845 kHz ab 7m0 P.M. KSSN
meets Mon throuph B at ;30 P.M, on 53835 KHe. Adl fimes logal.
1t is with derp regret we veoord the Stent hey of WIPEY. The Fton
ARL reports thery new offieers for 1972 axe K3VY0, pres., ki sHZL,
vice-pres,: WITZW, secy.; WASCEHIL, treas.; KIHZL, trustee, Kadio
Assn, of [rie punuunees the Boe epeater. WiZLO wone your ol
The RAL il hald their tig inction »at. Aptr. Kin ko, Enquinies to
PO Box 844, Frie, Pa. WALOYS was saluted as RAR Ham of the
Month, The Presque Isle 3RO hus et the Jate for thew annual
Tri-State Smutenr RKadio Banquet for May 20 in the ine ara.
Inquines to P Box (U201, brie. Pa. PARC alse gnnounces the
following new Nuvives to the ates: WN3RWA, WN3IRWI. WNIRXZ,
WNIRYA, WNIRZIL, 4 towl ot 1Y new nams resulted feom their
recent code atd theoty Casses, The Moblowell ARC, WAIGMV, &
wonstruching a new shack in the school’s vieciromes lab. Fhe Greater
Pittshurgh VEIT* Souety announces the (oliowing aticers tor 1972!
K3RIW, prea; WatOH, net mgr; RIQBL, seoy, WAEWY, fneas;
WiBWU and KAWNZ, trustees, Nteel City AKRC honored B3VSL as
member of the Alanth Far dan. WAINCH has o aew fFybras Class
hovrne. WPA frafiic net had 37 sossinns, 474 stations and 3RS
messuges Jor Lat. RSSN for the sate month had 20 sessions, 54
stattons and 94 messages. Public Service Honor Roll for Jan.:
KAZNP 549, WAINAZ 44, WILOS 39, W3INEM 190, WAIIPLU 39,
WiYA A4, BPL awarded to WAINAZ and WASMDY. Tratfic:
WINEM 337, W3IATO 230, WAINAZ 4, WAIMDY 212, WA3[PU
192, W3ILOK IRY, WIYA 144, KIZNP 138, WIKUN 129, W35N 64,
BWAIPXA ol WIMT 39, KIHOCT 49, WASEHSR 37, K3ISMB 23,
WABIYA 2, LISIN 2.

CENTRAL DIVISION

(LIINO1S SUM, Fdmnopd AL Metzper, WOPRN ~ 5B
WIRY LU PaMs WASCCE amd WAUPIN (vhil RM: WARLUL. Cook
County KO- R9IHPG,

Ner Freg, CATTIOayvs e,

TEN 3940 1400 Nk

LN g wda Ny e

NCPN K] 1300 Mo [RE
I KOG

I BN ECIE] 2245 M-F UR]
[ER]

[ raN 149 % w200 MWL 14

I PON s HIOO M +

The newly elected officers of the bk Growe Amatenr Radio 4iub,
WBIEZN, we WIGY(NY, RAVHG WURSK omi WNWISLH The
Lingoln Wircless Assn. has beeome more active atnd those m the
Linculn area are asked to contact WASBUT for fitether detnls. The
10th annial Wheator Uammunity Radin Amaiears Hambest wus
wery well attended This is the st Hamtest in HL We e v sorry
to annoizace the pussing ot WYKL and WOVWT. Brank was jormer
mlitor of the Chicage Tribiune and Richisd was o fnomec phone aet.
myr. ot the (1 section, Dur decpest sympathy to thetr fannlies mesl
many triends. The Mefleary County Amateur Radio Club celebra ted
their first anniversary Tam, 27 An Fico 753 was wnt by 3REDA hy
the Northern §lL DX Assn. WRYADO™ XYL, w new Novier, » now



2 METER
ANTENNAS

FROM THE WORLD'S LEADING
NE MANUFACTURER OF VHF/UHF
COMMUNICATION ANTENNAS

{A} FM GAIN RINGO: The most popular —
high performance, half-wave FM  antenna.
Gives peok gain, and efficiency, instant
assembly and installation.

AR-2 100 watts  135.175 MHz $12.50
AR-25 500 watts 135-175 MHz 17.50
AR-6 100 watts 50-54 MHz 13.50

(B) 4 POLE: A four dipcle gain array with
mouhting booms ond coax haress 52 chm
feed, 360° or 180° pattern.

AFM-4D 1000 watts 146-148 MHz $42.50
AFM-24D 1000 watts  220.225 MHz 40.50
AFM-44D 1000 watts 435-450 MH:z 38.50

(C) FM MOBILE: Fibergluss % wave profes-
sicnal mobile antenna for roof or trunk
mount. Superior strength, pawer handling
und performance.

AM-147  146-175 MHz mobile $26.95

(P} 11 ELEMENT YAGIS: The standard of com-
patison in YHF communications, now cut for
2 meter FM ond vertical polarization.

A147-11 1000 watts 146-148 MHz $17.95
A449-11 1000 wots  440.450 MHz 13.95

(D} POWER PACK: A 22 eclement, high per-
formance, vertically polarired FM array, com-
plete with all hardware, mounting boom,
harness and 2 onfennas.

A147-22 1000 watts  146-148 MHx $49.50

{E} 4 ELEMENT YAGI: A special side mount 4
element FM yagi can be fixed or rotated—
good guain and directivity.

Aldd-d 1000 wotts 146-148 MHz  § 9.95
{F) FM TWIST: A Cush Craft exclusive —it's
two antennas in one. Horizontal elements eyt

at 144.5 MHz, vertical elements cut at 147
MHz, two feed lines.

A147-20T 1000 wotts

145 & 147 MHz  $39.50

e

621 HAYWARD STREET

-MANCHESTER, N.H. 03103
CORPORATION -

115




* Looking for something to cover
 the gaping hole you made in the
- shack wall when you grabbed the
~ high voltage during the DX

- Contest? Or do you want some-

thing practical to improve the
« appearance of yvour shack?

~ This big 30x 40 inch 8-color
~ map is just the thing! Each
7 country prefix is shown on the
+ gountry and in the marginal
index for easy reference.

. %200

postpaid anviebere in the Worid

Z AMERICAN RADIO RELAY LEAGUE
;! Newuigton, Conanecticut Jol L]
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an the ad wath an bao 3300 The Hradley finiversity 1 Peoria)
Amafetr Radin Club rezenily acyiired a0 pew shewk and is bersmine
stwe an the trath nets with 6 members checking in. W9t X has
vived fo Cinetnatl, Olo. R97TY s new OFH s Peonia ami
wipweafing il throneh 10 meters with the Drake four ine. W91.NO
o the B divisinn in the neeent Post Office Net esereise, WNILYE
i s Nawies n the Capr The York Radia <*heb*s format on
their new club publication "Cicait Board™ i an ' B papei. Their
sditor Cad Zarsby is te he cotplimented, The breWitt County
Surteur Radio Cluh has o Novies class of T The Les Connty
RACES Net halds drills seven mights a wees on 14654 gt Nbiog,
EOVEA aml WOIWC are BPL pecipients tor the month. | ratfic:
tlan g KEYEFA AT WelWoe 279 WaNxo 1, WASZUE s,
R9AVD 170, WAGGBR 115 WEY KK (U, WalXVy 94, WAYLDBOC
SYOWUING 41 RYKEN 40, WAYRTE 40, MBYAMY Jv WHS LP
JMOWHPRN 22, WIHPG I WIHOT 8, WAYNZD o, WasL i 2,
WOTAT = WRAFNP 1, $9LESN T4 (bee WYELE X6,

INDIANA — SUM, ilham O, dobinson, W9BLD — S0 Wik,
KM WBYAN L, Wal-C, WIHRY., WADZ KX, PAMs: KUCRY, WAS.
QHX vt WOHWR, WuprMT.

Nem Fraq. Fimeagililiavs {7, Her.

[tfe N N P Alzion py 430 QR X
1ADDM

QIN ihih i Ly R WReANT
e v

HON RESEI (245 8mu Y A uliMi
P83 55

PONYHE 0.0 A 200 0T 284 b a P
o

AT €200-0400 [
Hnasier VHE L] WAPMT
HON LW 1740 1400 T-T 18 WA2IMH

With deep reprer | report WOSOW . WASLISM, Wb and WAl
i Sent keys, Bloowington AR clested RYE Y, pres. WHYAKG,
wgepres T WANWRE seoy troon Indianapolis KO — WRIG7, pres.
WAPSE wmepress WAREL sevs L WAATF, freas WAYYCA choupa
WAISTE WIDNGQ. dir Gihson ARC - WUHWR, pres.: WNUGU,

sepres SWAGDBKANBYIRPY, trens.  Pudine 3RC
RIVW3I/9. pres; WEBYDAY, ce-pres.: WSLPS/,  treas.,
WHIRKRY, =05, KHLAHL trustee ind, 31V % DHE Clsh -
WALV i WAYMHNML ce-pie: WOHRGL frens,; WAYNLO,
v WONTP, procchmng: WwlY, tecih. chmn, LAt the A TV-YHE
wmeetng held Jap, %, WAPYIZ oo o talk on the wnutenr (V
Camery Project by the Blonmington ARC, k@it P fxiked shout the
Pe' Baand for the Cdinera and WINZE told us ahout the ATV
regeater fhey are foving to put om opeaton, Gury Lavis of
Columbus demonstrated  the tap 4 anch fape WAYAQP and
YAYRY L cntered malitary serviee. The dndana Itathe Net 25th
Aamiverats oy beld in dan, 1972 calling the gofl a@ the hirst
meeting ore WOAUH . WIRGY, Wb ||, WalDZz WayDw, Quki)-,
WOMHM, WOPHVWIDGOG, WYPOL, SorMT, WaSWEl, WoTiGH,
WOVDIR, WaZNC Sient Koy W9BL), WYULE, WYDOK, WoMVZ,
WO, WOYYES ald Taners still active, were W9PAT, Wasdil,
WORIGH, Wu¥ DB, WusNC, fndianapolis Red Cross ARG - WHG-
AWK, piesy hYOX A a6t pred,; WBYAWT, wecw  WHBYC OO, treas.;
WASBVE Cfuet wp. Now Neviecs an the wfub are WNWIVR,
WNIITWE WNITVOL WNSLYYS, WNITVO. TRUC Spring ineehng Apr.
bt rhe ldimna Sohaol For the ghnd, QIN Honor Roll: WoOLw
YOWAET A0 WRIANT 4y, WBULAY 43, K40 4o Smateur
radio e divre hovinge af the service it renders, Eratiic: dlano WollRY
JUA, WHAAY 2ol WAYWIA X7 WOOLW 248, WBRANT 233,
WHRLICY TT4, WASNFIY T4, K9IOY 101, WAYKAG 24 KYAPIL
VhOWOEE 890 RWCOHRY ST WRIWEL S WASTIS I KANPL 46,
WASCHY M WHOCUTK 20 WaRWE 25, WRYAHT 23 WJONE 20,
kP00 WAMLEH 200 KOYBM 18, Wenzc 135, K4INY 14
ELK 14 WL 14, WOPMT 14, WAYNOA TN, WASOGAL )0,
33 WeRDP X LobbY K WYY SN A, VRYRHRR 7
LOWUHWR L WAYRYE T ey WORIRY B9, KUOIEL
AYAUM B WANYRA 4 WBYUTIR

WISCONSIN BM, fuseoh . fayior, WOAOMT - Nig -
WONGT PAMs: BYLEHL WAMOAY, WATOKP, % A9PRM. KM
WOKOR,  LuKkS8A,

bR

Fped, Prowrs Mgy N (0T e
REELY it by {dan iv? kakH!
36RZ oils Ly S22 wakon
SURE | HOO §rv 21 M4 WARWDEP
Suns 1245 M-S SR 200 WABIAY
LYV 02007 15 £ KaKSA
14535 0rin gy jus = Wbk
Juts RO M.-¢ S 1as WabkM
iy O 30 S tw [ TR

the hig news of the monthk < the 1977 St 1, Reports mndwate that
this was the bipgest vaar veb, IF vou are not yel registered with
AREC coptact yonr 47 510 o SOM. Stronger signais can now be




CW or RTTY, whichever way you go,

HAL HAS TOP QUALITY
YOU CAN AFFORD!

TOP QUALITY RTTY...WITH THE HAL
MAINLINE §T-§ TU. Only 7 HAL circuit boards
(drilled Gi10 giass) for all features, plug-in IC sockets, and
custom Thordarson transtormer for both supplies, 115/
230 V, 50-60 Hz. Kit without cabinet, only $135.00; screened,
punched cabinet with pre-drilled connector rails, $35.00;
boards and complete manual, §19.50; wired and tested

units, only $280.00 (with AK-1, $320.00).*

OTHER HAL PRODUCTS INCLUDE:

ID-1 Repeater identifier (wired circuit board) . .

ID-1 (completely assembled in 1%" rack
cabinet) . . .

HAL ARRL FM Transmiltar Kit .

WIFFG 8TV Converter Kit . | .

Mainline ST-5 TUKit. . . . . .

Mainline AK-1 AFSK Kit .

HAL RT-1 TU/AFSK Kit .

. § 75.00*

. $115.00*
.. § 50.00¢
. % 55.00*
. $ 50.00*
. § 27.50*
. $ 51.50*

TOP QUALITY...WITH THE
HAL 1550 ELECTRONIC
KEYER. Designed for easy opera-
tion; perfectly timed CW with optional
automatic ID for sending call letters,
great for DX and RKTTY; TTL circuitry,
transistor swilching for grid block,
cathode keying. Handsome rugged
crackle cabinet with brushed alumi-
num panel. With ID, only $90.00; with-
out tD, $65.00.*

NEW FROM HAL - TOP QUALITY
RVD-1002 RTTY VIDEO DISPLAY
UNIT. #evoiutionary approach to amateur

RTTY ... provides visual display of received
RTTY signal from any TU, at four speeds (60, 66,
75, and 100 WPM), using a TV recalver modilied
for video monitering. Panascnic solid-state TV
receiver/monitor, or monitor only, available.
Complete, $495.00; Panasonic TV receivers
monitor, $160.00; monitor only, $140.00.*

TOP QUALITY...WITH THE HAL RKB-1
TTY EEYBOARD. Gives vou typewriter-easy op-
aration with automatic letter/number shift at four
speeds (50, 66, 75, and 100 WPM). Use with RVD-1002
video display system, or insert in loop of any tele-
printer, for fast and easy RTTY. Completely solid state,
TTL circultry using G10 glass boards, regulated power
supplies, and transistor loop swilch. Optional auto-
matic ID available. RKB-1 assambled, only $275.00; in
kit form, only %175.00.*

TOP QUALITY...

WITH THE HAL

MKB-1 MORSE KEYBOARD.
As easy as typing a letter—you get
automatic CW with variable speed
and weight, internal audic oscillator
with volume and tone controls, in-
ternal speaker, and audio output jack.
Smoath operation; completely solid-
state, TTL circuitry using G10 glass
boards, regulated power supplies,
and high voltage Wransistor switch,
Optional automatic ID available. As-
sembled MKB-1, $275.00; in Kit form,
$175.00. *

HAL provides a8 complete line of components, semi-conductors, and IC*s to Uil practically any con-
struction need. Send 28¢ to cover postage for catalog with info and photos on all HAL products

available.

“*Above prices do not include shipping costs. Please add 75¢ on parts orders, $2.00 on larger kits.
Shipping viz UPS whenever possible; therefore, street addrass required.

HAL COMMUNICATIONS CORP.,

Box 365 A, Urbana, lllineis 61801
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heard trom W9FWC who sust put zp twenty-two elements on
meters 100 Ft, up and troin WYROM wha has a new quad far 20
through 10, Don't knuw huw he can improve mach on his PXCC
tatal ot 316, WNYCDY is with the Navy in the Far Baatl. Both the
WASN and WIN neaw publishing bulletins. K¥ESA talked on the 311
and traific ab lan. WVRA mecbing; K¥MIX an fiasd lines and tunen
ar the beh. meehing, KOEYA starting o WYRA Ulab newsletter, We
are luoking tor wore gaubiticd stations Far URS, OFS aud (VS 1
interested contact vont PAM, RM o 5CM. Would also like o e
mure wetivity drcing the CT QS0 parties. Check Q8T for the Apr
dates and veu appantees jmn o on the tan. The Juty Packies at
apen to all Teague members. New of rebewed appointments te
WRYCIT aod WBYDKK s ORS and U WIKXE s UPS: WYROM

3 ELEMENTS a8 OPS, ORS and OVS; KOZYE OVS. Trate: WEIKIR 9%

10-15-20 : RECPM 340, WHICTL 37K, WYDND 302, K1REQM 126, kY

- 3 T0O5, WOFS] 87, WOKOR RS, WeDICOR TR, WIZBD AT, WBPABF 3
% METERS KUREA SR, WAGDAY 41, KOJPS 40, WAUMCC 36, WAUZCM 43
eatENTED The feutures WOLHW 28, WORTP 2% WOERD 27, KWLGU 3. WAYZED 21
gt the pupular RIGSEC 20, WIRCH 19 WOWIH 15, WRYDXK 13, WAIPKM (2

Bands 10-15-20 Meters B-ng Ikss tpe RILTQ 71, WBCMD 8.
: - ne -3 re.
: Power Rating 1400 Watts P.E.P. f|actor kit =
EERA ; >4 ISION
Total Boom Lensth 1 make a u- DAKOTA DIV

Turning Radis T que 3 ele- MINNESGTA  SCM, dohn H. Halstead, K@MVE - SEC

; - nation.Choose ROLAYV. RMs: WOZHN, WAGYAH., PAMs: RKyYBLY, WABHRM
Total Weight 23 1bs. the combina- MS TN (Minn. Sis Meter et} 1s holding sewsions at 03302, 2130
Single Feed Line 5& ohm ﬂ?(njort%ddg:ﬁ CST. Please pofe the new tsme. Your M s looking for a BAM fol
SWR at Resonance 1.5 to 1.0 max.  present y 3.24 METN. WRBADNSI has 4 awew Tempo One and 15 active e MIN, Stey:
- and enjcg/ the ; wil be pytting up an sntenna tor _'-’5 snot and wxpects to cheek intc
B-24 -+ RK-3 Combination Net $94.95 lmgr‘-‘]}f? F{?l{n & MEPN, WOMBD, WAGNBLC wnd WAONIR report seven new Novice:
BK-3 Reflector Kit (only)  Net $36.95 ;:Lk ront to m St Clond, Gawy's Y1 is the only wnc to reunve her cal
. WNPGMB. SFC KALAY reparted hph activity us the receat ST
eaprcise. The response wax pratifying. K@UOZ 1 home trom the
hospital atd back wn the air. KAWXH is back nn the phene net
6 10 15 '20 . wpetating portable from Perham. CGenrme's rig was severcly damaged
METERS by iipghtning about a year ago. Traffic: idang WABVAS 7I8
The time proven WOLLIN 200, WABIAW 250, WAQGRY 48, WAGYVT )28
B-#4 4.Band an- WHADZA 146, KOZRD 113, WADEPX 101, KPMVYE RN, WARTEC
patented L‘::E?mﬁ?mbﬁaﬁ 6, \\’BQ(ENL1 EhR rWﬂWl"«\ T4, WADYAH 72, _WH(K‘GT fd
ciency and com- WAGRKVY 7, WAPRVYV 53, WBOBRG 54, WBODYZ 34, KPLAS
pact desigh tn 33, WADSGI 44, KBFLT 40, WOWAS 35, KPZBI 31, S@ICG 28
provide an excel- WADYWA 25, ROSRK 21, WAOVYR 20, KAPIZ |9, WEADDH |7
Bands §-10-15-20 Meters lent antenna WPEDM 15, WADUWT 14, WRADHO 13, WHATO 11, WOOBH 11
Power Rating 1400 Watts P.E.P. ‘f‘;f;‘;gj Spatelse & WAPPZY 17, WRODSI U, WABYGL 2, WNBGBX 7. WNPEMR 3
El. Length W foading for max- - WAPATR 4, WABOLT 3 KOLWE 2. (Dec.t K§ZXE 27,
Turn. Radius > 'e";f“i’gie";“g;f“ﬁg - NORTH DAKOTA. - SCM, Haoid 1. Sheets, WALM = §1-C
Total Weight 13 ceitter loading, WASAY L. ORS: WHBRATB. o WUBE, it is with Jeep regret
atal Welg 3 Ibs. repurt the pussing of RM W WRbR who joined Silent Keys m lat

Single Feed Line 52 ohm Model B-24 Jan. Gur sy mpathy to the family, One of the most interesting event
SWR at Resonance 1.5 1 1.0 max Net $62.95 wa the laternational Snowmobile Race from Winnipeg to St. Pau
: - - with ovar 300 entrants, WADSDO and WABWEL were mobile whil
WASWDR/G nianned the base station at {“rookston nperating

MULTIBAND GOAXIAL ANTENNA _( WRACCKAD the ritst day and les, WOHNY, WABRWM, RAGGL
for 6-10-15-20 METERS K WAGGRX wiath WABAAD/Y ala helped out aleny with WODM
Needs no ground olane radials. Full electrical WAMZE 2 new outlet in famestown hus scquured the first §-band
i wave on sach bany. Eaomllont auanp e WAS for the state. WARSIE and WOBHT went to Az, WAQRW
eonstruction, Mount with inexpensive fus been helping with the Y1 WX net as well as WHFF) who spell
TV hardware, Patented. Gff bis XYL WADMND. WROATJ reports 2 very goad turnont any
. activity for the SLT held in cooperation with the D Hg. ot N.D

Enwer Rating 1:400 Walts P.E.P. WHOATI reports 175 messipes were handled by a lamre sroup o
Fotal Welght b 1bs. reportiog meinhers. WHBRAT) reports working WAQUKLD, who wen
Height i1’ . to NG, o 21400, Tue. and Thur, at 1730 CST, WARWNZI i3 4 ey

call m Geinoer. WAQELY = shifl batting out o few on TEN
Congrats to WAPSUY who made BPL for the second bime this yug

Stngle Feed Line 57 ghm

SWR at Resonance 1.5 to 1.0 max. 3 WNOEFEC bas been transterred to Sioux Fulls, Mark the caiendar fo
3 the Intermational Ylamfest at the Peace Ganden July &, 9.
MOdEi 04 NEt $38 95 ot LHz COT apy Rews, Nt T Mer,
; ) Griose Hiver 14w REIHER. 5 7% JWRCNO
PON 3945.% (e S

[ERTIRN 3 414 ({EWARSIB
VEOWY EELLS 0750 M-1 zl A4t S 1TWAPGR)
WARMNI
1LAL S 399p.5 PTI0 M| +2 *a  TIWRQATI

T8I0 M-k

Traffic: WADSUL 216, WAGELD 138, WARRWM 100, WODM 62
WARIPT 35, WOWWL da, WROBUF 18, WAGSIH 32, WRACCA 30
FAPVEGAR 21, WBAAYN/G 20, WaCTIO 20, WERPEVFH 12, WAGRW]
13, WAQAAD/D 12, WOMXF 9, WOHSC 2

SOUTH DAKOTA - SCM, Ed Gy, WABCPX — Yuur SCH
attended the Tan. board meeting as Vice:birector for the {ukot
Diwisinn wid saboin un all sessions with other Vice-lirectors, He als
visited headquarters und operated WIAW. WAOUTS and KOHUT
frorm South Dukots was worked, The South Daketa Late Net could
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Is the FTdx 570’s
noise blanker reason enough
to spend $550 for this new rig?

You bet it is. Here's a complete rig,
including a noise blanker — on other
rigs you pay about $700 extra for the
blanker alone. On other rigs, you read
the glowing specs and they sound fine.
Of course, to get them on the air you
pay extra for such essentials as a
power supply.

Well, the FTdx 570 includes a built-
in power supply and 25 and 100 KHz
calibrator. And built-in VOX. Plus a
special WWV receive band on 10 —
10.5 MHz. And a clarifer — a receiver-
offset tuning feature that lets you move
+5 KHz from & preset transmitter fre-
quency. There’'s even a built-in cooling
fan and a buili-in speaker.

Last but certainly not least is the

power: 560 watis PEP 888, 500 waltts
CW input power.

The whole transceiver is guaranteed
for one year. No other rig, preassem-
bled or kif, gives you anywhere near
the value or performance you get in
the FTdx 570.

We have a brochure on the 570 that
really gets down to the nitty-gritty on
the subject. Send for it. Better yet,
send for the rig itself. Don't you owe
yourself a bargain?

SPECTRONICS WEST

Clept. €, 1491 £, 28th, Signal Hill, Ca. 96806 / [213) 426-2593

SPECTRONICS EAST

Lrept. Q, Box 1457, Stow. Ohio 44224 / 216) 923-4567

—_
{1 Please sand detailed infarmation on all Yagsu [
products.

[ En¢losed find §

Please send modsel(s)

All prices F.0.B. Signal Hill, Ca. Q-3
Master Charge and BankAmericard acceplad,

|

|

[

|

I

City. State Zip. ;
I

4



| Learn? — Brusk Up?

THE RADIO AMATEUR’S OPER-
ATING MANUAL is ideal for the
newcemer who wishes to learn, and
the Old Timer who wishes to brush-
up on operating procedures, or who
is becoming active in a new phase
of amateur radio and needs infor-
mation regarding this “‘new” facet.

lts nine comprehensive chapters
and appendix provide a guide and
ready reference source on good
operating practices found most ef-
fective over the years.

THE RADIO AMATEUR’S OPER-
ATING MANUAL deserves a place
on the bookshelf of every amateur
who prides himself on good oper-
ating procedures,

$‘|.50 POSTPAID
US.A — 51.75 Elsewhere

AMERICAN RADIO RELAY
LEAGUE

Newingion, Conn. 06111

120

he heand from Newington very uweil. New Gencrul heensees an
WERCRE wnd WRABET, WHOGMU, tormerly WHa WLV has recently
moved 1o Soux Falls, Net reports: WX net average 23 check-ns
NIQ ~ 6200 ONY anid 3 0T Early Bventng Net — 790 check-ins #rc
23 tormls, Lute Fvening Net — 1409 check-ins und b2 formals; SDb
LW - 22 chech-ns and 67 OQTC, Traffic: WOZWE mig, WOMZ:
420, WOHUE (15, WABTNM 114, WAQUEN a4, WYDVB %
WARBZD 25, WalAS 15

DELTA DIVISION

ARKANSAS —  SUM, Jinmie N, Lowrey, WASVWH . &5
WSREU, PAM: WASUMQ. RM: WASTIS, WASTLS now bhas
S SUUCK franseerver and s nsing a 155 receiver, WASVYR(
his g pew Swan BM-2X ami Tmear on 2 meters, The OZE penwe
st for Apr % trom 10:00 AM, untsl S:00 P.M, at fuvilion No, ¢
Bures Park, Naorth { ittle Rock. A fumfest is planped tor Sug., Sept
% oAt WASYKI” OTH «n Hwy. o2, + miles 2ast af Green forest
Atk WAKL has completed continons QRS ooty of 3h veais i
shilt fas ORN party log af 193" WNSTWH has vompieted WAS us
Novice, WNSFWH and OM. WB3CEFL have o oew 1l6-DXX g
Gd-ft, WASOMO is now uperating partuble Frumt Cunway,

Ner TMTIDay e ev,
Huzarhack (13 Dy juas WABUMOQ
X tamn no4s 1 ung WSOYH
OFK ninu Ny ATen WALTLS
UAREN 0200 1h 146, 33194 WSk XU
Ark Phuoae £200n M5 v WIVEW
Ak PON 21 M-F KUFES SO
Orark FA30 1%y daas WASTRE

Repeaters:  Fayatteville  WASSNQ 2530053501205 Fart Soutt
WASYUT [46,34/94; Forrest City WHBSERI 146.Tny76; Juneshorc
WaREHL [40,354i94; Little Rock WD 146 34794 Traltiv: WSNNT
(27, WASEVW 105, WASZKE A9, WASTLS 37, WSROL 20, WKL
€ WSBRD 3.

TOLISTANA ROM, 3. Allen Swanson, Jr. WSPM - SEU
W30B, RM: WASQUVE, PAM: WASNYY VHE PAM: WASDNXA. !
remipder — the Baton Rouge Harmfest will he heid the week e ol
May b and 7. Sat Hospatality Room at Father Colherts Camp
tntto with the banquet Sat. night. Sun. wone locatinn.  Talk-ir
freg. 39100 kHZ aod 14094 MUz, The Cwmp is Ineated off the
Greenwell Springs foad. Fie sWARC SET was literally washed ou
this year! WASYOQL had plins jor LAN in the 51 in evervon
hunds # week befope the escroise. A terrific voiume of traffic w
handled. WNSEXQ passed bis General after 2n ubsence of 42 yean
tromn Hamdom and pow is WEYN, His license sunived New o ear’
kve and ke celebrated by working manvy of the Ule ‘fimers s
Straght Koy Night, The Anoaul La. OSO party was g terriln
secess. Results later, WASETD has 2 gemotely tuncd vertival going
great gusis, WSUB 15 now aclive in Navy MARS. Fellows by the tme
yod tesd this pormnations for SCM will be ubout due at Ha. e
GNOARY wdl =iyt in radio eontrol of Mardi Gras pargdes o
Ameter fmounis. We numderstund that this will e a 1 exercise
WASYFQ 15 an At Bir, The GNOARC is the recipient of 2 Mat
potiid, medathon and other gestares of  friemiship rram
Argentine Radio Club, The presentation was made v LU3FIT
Traftic: WASWRZ 47 WASELD 4,

MISSISSIPPE - SCM. Walker 1. Uoltey, WSNCH Nt
WASIWD, RMs: WASVZW, WBSLLK, "AMs: W335, WASKEY
KSMDX, Novices, please vheck into tie Noviee Net.

Ver Freg, Yime LI days LN QTC Agr.
MTN 6% 0045 Dy tR6 187 WARYTW
MNN ITHY o0g MWTE F0 4 WRSDTR
GOSKHN a9es i Dy L SWeTHS
COCHN FTHR oloo Py Foly D WASLLB
MSBN RTS8 a01s Dy FANG L3E WAL |'WI

Oy pets serve your community. Check i often. Congrats o every
station parhcipating in the SET. AN held 6 etra sessions any
MSBN wits in sesston 200 hours baadling fraffie. TS alsa exermised
therr plans, Welenme fo new hams WN5s 1SE, F I, EXM, FWXK
PXR, BAK, GAY, GAW, GAY, OCH, GCY, (UL WALICK!S s now
WHMKAL Welenme to WEBSALB and WHSEPX with his {:enera
Class, WSRUR has snme ezl down to earth information on 40- S
Blkmeter DY antennas, WNSGAVY had his ng imponaded by the (M
following sotte teport curd  problems. W3LDT, BSSEM anc
WRADFK mgin made PSHR, Appotntments: HOer WASMPO 10
DeSute County: EEZFM for Newton Connty, Tretfic: WASYZR
2U, WASEM 26R. WRSDLIK Dol, WSEDT 174, WINCE 16
KSTYP 74, WAWZ 68, KRYUW!S b7, WASUIEL ad, WWASBNIL 4R
WHSEIF 35, WASGOR 8, WRALIN 26 WSHW 12 WASKEY 1D
WIAMZ 37, WRSRRM 17, K37 TA 16, KAKTL 4, WASITB 3,

TENNESSEE — 56'M, QD0 keston. WAGGLS — b WBAANX
PAMs: WPEP, RAMOL, WASEWW, RM: WB4DAJ,




Hiking, hunting, fishing. For a lot of
people, a lot of fun,

But we know another kind of guy. A
ham. He heads for the hills to fish for
a rarer species — those elusive, far-
away QSO's.

For him, we make the FT-101 trans-
ceiver. It puts a new kind of recreation
into a recreational vehicle (or the fam-
ily bus, for that matter).

The FT-101 weighs only 30 pounds.
But we didn't waste an ocunce. We
packed it with 260 watts PEP SSB. 180
watis CW. 80 watis AM. Plus 0.3 micro-

SPECTRONICS WEST

Dept. L3, 1491 E, 28th, Sigral Hiil, Ca. 90806 / 1213) 426-2593

SPECTRONICS EAST

Dent, Q, Box 1457, Stow, Ohia 44224 ] (216) Y23-4567

volts receiving sensitivity with a 10 db
sighal-to-noise ratio. Both 117 AC and
12 VDC power supplies are built in.

The FT-101 includes a noise blanker,
to lop off ignition spikes. VOX. 25 and
100 KHz calibrators. A =5 KHz clari-
fier. A built-in speaker. We even sup-
ply the mike,

All of that, and more features, too,
which are detailed in a brochure we'll
be glad to send you. :

Of course, we'll be glad to
send you the rig. If yow'll ;
send us a check for $559.95.
Then go fishing. From your
den, or from your dune
buggy. Really, your
competition won't have a
sporting chance.

71 Please sand detailed information on all ‘fagsu
products.

] Enclosed find $..

Please send model(s)

Address.
Gity. Stats, Zip.
All pricas F.Q.B. Signal Hill, Ca.

i |
| !
| |
l Name. |
| |
I |
| i
| {

Master Gharge and BankAmericard accepled. (0.5
-




NEW

TRI-EX’S

MW

SERIES

Pound for pound the
strongest self-supporting
steel towers available.

The new economy MW
Series towers are designed
to support up to 9% sq. ft,
of antenna area. Featuring
Tri-Ex's extra strong tor-
sional twist resistant “W"
bracing, the all stee] MW
crank-up towers come in
three sizes, each fully gak
vanized for caretree main-
tenance. Models available,
by height, are: MW-35/, MW~
507, and MW-65’, Nested
height is between 21/ and
22", Hinged base and wall
bracket Included with MW
tower order! See your local
dealer or write for free cata~
log today. Prices start as
low as:

$157.35

Net Lreq. Timetl)lays  Sesst. QNI QTC Mg)

TN 39RG 134% M- i 1T7R2 9% W4PF
140D S-%u
ETPN 3950 1140 M-F 2 366 19 WAGEW!
TCN AY8G 4200 Th 4 40 U WHAMI
™ 3435 0100 Ly k1l 29t 160 WR4DA
KVHEN 6,7 200 T 4 k%] " WHIMI
MTTMN 248 DGR TL 1 ) 632 4] WaPg
ETTMN 8.1 1200 Wk 4 37 & WA4QX
(HARCN Tia 030 WE T 3 7 3 OWBAQN
ETVHEN £0.4 0100 TTh&S 14 78 o WBR4IO
LTVHEN L4%.2 ulLo0 WE .3 k3 o WB4O

THREBN 3980 0030 M5 M 16932 108 K4MQ
The newly clected officers of the Kingsport Amatenr Radip Cle
and Bays Mountain Radio Club for 1972 are WA4BXZ, pres
WHAFVM, vice-pres.; KARC ~ WA4EWW, sccy.-treas. BMRO
WBAMPI, secy.-treas.; WB4ANX, act. mgr. Please send me an
information and/or leads that will belp establish the history «
athateur radio in Tenn. Commendations ate 1n order for alf thos
whu sade the 1972 SET an overwhelming success, Lraffie: W4T
e, WIDMS 207, WB4DAS 159, WRBADY] 146, WA4GLS
WAPLP 56, WAAYFG 56, WBANIK 54, WBAUSG 30, K4AMC 47
W4RUW 42, WE4MP] 37, K4MOA 36, WHAMSS 33, WHGW 2
WHANEG 23, WATYV I3, WAGANX 21, WA4LWW 20, WAWBE
WBATPS 19, WACYL 16, WEB4BZC 10, KAUMW 6, K45JV 5,

GREAT LAKES DIVISION

KENIUCKY - 5CM, Ted H. Huddle, W4CID — SEC: K4YZL
tndorsements: WALAGH, WAAWWA, WB4HTN and WB4IBO :
05, WAAFAF ynd WB4HTN as OPSs. WAAGHD v QVS, BPLs
WABAZ and WB4pSP

Net NI PTC Ner [4'74 224
KRN 19 21 KYHN <18 41t
MEPN 621 7% YUATN 44

KTN ws 811 KNTN 159 ey
KPON 496 36

Star performer in ned activity continues to be KNTN umfer th
miidance of WBAPS) FUATN is in peed of an official oot manage
WHARLA has heen serving unotficiatly but must resign because <
business pressures. Any volunteers? The Louisville SET wectn
attracted 31 participants from ali over the state, Statewnie Sk
activity was pretty gaod with the Uwensboto roup surpassing las
gear's seore on [yt afternoof, WA4I0QS les g new 3H-220 an
WACLD has u new 2meter tig, WHAUQL! is 3 new L-meter station i
Somerset. Traffic: W4BAZ 193, WA4JQS 263, WALAVZIY 4%
K4HY 271, K4PW 203, WBAPSP 195, WNAWCM 165, WASGHI
161, WAOKM 149, K4UNW 143, WHAUGU {41, F4TXT 137
WBAPST 116, WH4ALN 1), WB4PVC 166, K4MAN 96, WIBT,
a1, WBATPF 84. WB4KPE 73, WA4AGH 64, WB4EOR $7. W40Y
57, WAQID 36, K4DZM 54, K4TRT 43, WA4ADYL 34, K4AVX 33
WB4MOR 32, WB4ILE 27, WALENH 19, K4LOL 18, K4V AL 13
WALAVY 16, WALFAE 12, W4CDA J1, WALHLW 9, WR4[BO S
WHIMQS 9, WAAMXD &, K4OHZ &, K4YCR 5, WB4GCY 73
WN4WKF 3.

MICHIGAN ~ SCM, bvory §. Olnghouse, WRZBT — Asst, SUM
K. Peter Treml, WEKEZ, 50C; WEMPD. RMs: WEIYA, WEWVE
WARTN, K¥KMQ, WABDUL. PAMs: WABTAN, KsMIK, K8PVC
VHE PAMs: KSAEM, WARWYV.

Nef Hreg, IimeiLDays ONT OTC B Mgr.
QMN 3663 2304 DY 119 ale M Waryy
WSSH 3935 0900 Dy #89 13 31 Kby
BR/MEN 1930 2230 8.F wiig jud s WARTAL
IPEN 920 1230 Dy 502 223 M L aMT]
GLITN 3932 0230 Dy 59 ax 24 WOKHI
PON 1458 160D Dy 1128 444 k3 kYL NI
PON/CW An45 2400 M.Y 159 43 Te 0 VEIDM
Mi.eM SU.T BODD M-% 128 rL T4 WARL R

Oakland Co. AREC Net reports 4 drills with QNI 58, QTC 6. 5W M
& and 6M nets report 13 sessivns with QNI 224 and QTC 1. Silea
keys: WELSQ and WBSEW. 1972 officers fur the Samoaw Vafle:
ARA are WBKIN, pres.; WBIZ. vice-pres.; KREWC, sevv.; KELNE
treas. CMAKC elected WABLAY, pres.; WASMVI, vice-pres
WEKCI, secy.: WHTEQ, treas; WBOOL and KRILF. dir. 197
oftic for DARA are WBFBH, pres.; WABWEL, vice-pres.; WAL
OXL, secy: KREYT, treas. WRSWIL holds daily skeds with (EGNT
1ex-WBRLTI on 21300 kile, WRAP and WEFX wure presente
plagues by DARA for loyal and outstanding service to umateu
radio, WEBZE now is WOMS. WBBW now it W4TM, KHIIN is lovate
at Fort Myers Beach with the call K4GWW. Delta Co. has a nes
HW-100 for their ¢lub station. Thetr code und theory class has 1
students, WABZCOQ and WASVTK had a Z-way QS0 on KTTY n
1240 MHz on fan, 1. s this a ficst® PON Amateur of the Month
KBGOU and the Special Award goes to KEWRI. WASWMT an
WAKWNT ure new Generals. WBHF'O now has Tech, (las




With Apologies To The
Crystal Manufacturers
Of The World ...

("/eqq mNoUNCES THE

COMPLETELY SYNTHESIZED FM-27A

2 METER FM

WITH 80,000 FREQUENCY
COMBINATIONS WITH NEVER
A CRYSTAL TO PURCHASE

$449.95 Complete with Nagise Cancelling
Microphone and Antitheft Mobile Mount

Oniy the FM-27A offers the 2 Meter FM'er the complete freedom of
frequency—receive and transmit—with accuracy and stability comparable
with conventional crystal control.

in addition—the FM-27A provides the hottest performing receiver and maost
conservatively rated 25 watt transmitter on the market.

See your Clegg Dealer today or write or phone our factory for detailed data
sheet on the fabulous FM-27A.

e ""'-.Q p@
DIVISION
iNTE R.'l ATIONAL
N 3050 Hempland Boad

Lancaster, Pennsylvarma 17601
Tel: {717)299-3671 ® Telex 84-8438

Brr-rid
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Ko

jet a fair deal at

RICCER e

where the HAM IS KING

NEW 1972
TRIGGER
CATALOG

T HELP YOu
SHOP BY MAIL

Everything
for the Ham!

Send for this reliable buying guide to
carefully selected Amateur gear, You'll
find it easy to shop at TRIGGER by mail.
We make fast shipment from complete
stocks of all the leading brand equip-
ment—generally the same day your or-
der comes in.

CHECK COUPON FOR YOUR FREE CATALOG

BEST TRADES IN HAMDOM
Trade high with TRIGGER. You'll find we
allow you more for your present gear.
Write for quick guote.

Instant Cash for Your Used Gear

Describe fully what you have: Make,
model, modifications, accurate desarip-
tion of condition:

GET A GOOD DEAL FROM TRIGGER

$HOP EASILY AT OUR STORE
ON THE WEST EDGE OF CHICAGO

ALL PHONES: 312/771-8616

FREE |

TRIGGER Electronics, Depl. Q4-72 Catelog ;
| 7361 North Ave., River Farest, Iil, 60305 ]
} {31 Send FREE 1972 TRIGGER Catalog |
I Name.___ ]
| reease PRy I
[ Address 1
! :

Clty, State Tip.
T U S |
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W BE! TP has o new fowy WRRDKEO has a aes HID-15 pitone pate
Tratfic: fang K20 3RO WHERX 335 REEMOQ 355 WARP
Tal, WRSH AU WARNGET 190 WHEHPY (37, WAHLXY 14
WHGLC 144, WARPTT 93, WABDLUL 9u, WARZAY B9, WHENOH R
WEIY A 70, WHELBG A5, WRNIM 63, WBKAX] 59, KAJED 5
KELNE 4, WRMO 48, AW YV 45, RR0YT 43, ARPVE
WEWYL 43, WRTZZ 40, WBEBYHB s9. WEBXIAL 59, WEDT >
WEEZ 2T WRRIN 36, KAMIK 55, B AKUM L, RARYNZ 3
EHWRI 31 KBCPY 30, WBXDTY 2R, WARVHA U5, WHRR)) 2
WARRHE 31 WRRA LA 200 WHTEP M0 WHEZL LK, WRSEHPZ |
WREEA 17, WRILIC 17, SWHRILU (6, WBRIYX 15, WHACW |
WELME 13, WAKONZ 15, WABEF X 12, WHRIYP 12, WBSIXK 1
REMAC T1. wWABVOU 11, WREDRD v WIFX 49, hRIHA
WRHKL B, WaVXM K WARAAF 7. WRKLLU 7 KSKOCER 7. WHHR.
. WARMUDK b, hEWIE A, WHKEIY 5, WHALTK 5, KEGOU
WHLUM 5 WEDON 4, WRVYWY 4, RRHGA 2. :Deet WBIZ IR
WARVBY 65, WRDT 67, hiMIb 55, WEDUN 28, WRTHP 15,

OHIO SOM, Richand A febert, WEF 1T — Azt SOM/R]
Wabhiaen Claosen WHRIME SUC: RO PAM: KKUBK VHI- PA
W ABADU

Y QN QI Hes Freg. fonerd Mz

UinSHN VIO TOSK EE TR L I I N E T WRUIE

N T A4 B BEE0 O0UGU S Wi

Cinb N 21 |nk ai o Aual o ing WABAL
LA L RN 1]

BN RITY  dn7 fuld 24 nud RETIL] WARYL

[T 23N B2 29 ;380 i WaKWA

WHNGVT, WARE IX RNONA, AR WROOCIT 2md WARCC
carned BRLy in Jan WRRIFD o4 oew ORS and WEMOK o
WAKEOO are OISy DSKEN cerfificates went o SWRRRTH, WRLH
WARE TW. WSIGW, WRWSK. WRBYR  Wal-RR WHRHIL, WA

Hons b mewly ARIL aifiliated  Kent Stare Dajversity AR
Northern THio SRS aod Heoakhaver theh 5aopoel ®CO L
ITmveraty ot Akron 4 ROs new olficers are SVARZLE, station me
WAKDPL, chief opsy WASIDP, tach. supervisors WEREHTG, see
treas. Harrison: fetrerson o O WBERR repotis bis ARPOC actew
prewtaemd bee Cplues” o Brombeast radio ten spotg on TV atud b
nwewspaper ster e, interCity ROS RBulietin fells of 8 new 2l
tepedter fired up ind resthoe Ehe Lake Foe hgto Start Clubs 14

ity ate RRAY N, ntonitary KRYPM vice-manstor, KRENQW, s
OV WARKEN repoarts pand hometor openings to Wa and W3 Jduri
lan. D6 k*1EN advises that - and Z-meter enthusingt WHEANL |
moged te dirving. Tes Coatpratulations o new  Sdvaneed Ol
REVPY ad REBU. Aqother SPT has cotne and gone. By the san
vt things, our section add s wsiml exeellent job We went outn ¢
aiaag A ith onr Iored ARBC wroip, and took part for o while in ¢
NS section. The Ko Cley coneept of npetation seeisis ta be wim
wrotimd, was piven aopood workout o soie areas this year frov
tock us fo o engoyabie mectine with the TrCounty Al
ARC 0 the combpany of Asst, S0M O WEIML ad 1o biae dine
weeting with the Steubenpville ARG, W ANCOA takes over B dut
tar the mouthwed $hio ounties ol Browa, Butler, ©lermao
Hamtlton and Warrcn, RA WEIMI renorts that WAKWAR assum
imer, sespopsibility for Huckeys Net o beh ) rafhic: WBEGYT 6L
WAKE IX an W ABNGO 434, WARFOU 349, WKOUT 377, KRR
4R, WHIT 347, WRPAS A9, WROLHL ind WBRY P 798, Wa il
8 WHIMD TRS. WHOOU 288, WRMOR  2hE, WRIMD 2
SWRRALU 28%, WHGRG 225 WANe0s 121, WaARDP) D82 W)
HUE TR0, WRGYS 79, WHCHL Thb, WHRIETD TRk, WROE TR
RENOW Tal, SWHEDOU 147, KrtHE (40, WaAdYXB 140, Wi
LD 37, WARHGH 130 WAROEK 128, WAKWAK |22 BWANAL
g, WRROCWD 125, WAZASMR 120 WABDWL Fun, WAk
WA, KKBPX 97, WHEREXD 94, KB Y92 WK v, KRDHD T
WAFARK 74, WELIDG &2 WARMIH AT, WANSE D 65, WEHELH ¢
EAMLOY AL WARVAE 60, WERHT SR WARTYE S, WABMCR
BROUYR Su WAKVIWIT S0, WRETIT 47, RALKA 45, WAkADU 4
WHERR 31, WARAJZ 38, WARYTIR W, WBLIPTY 3n, WRGOL 3
WARZNC 20 AVERAZH 28 WRRAIC 25 WHKGNL 28, WABSHP
WANNST 15 WABKEN 24, WHARW 21 KBDE 21, WBRARKL .
WHNMAL T GRNCKRL 1Y, WARYIB 19, WBPHN 14, BHHALN |
WARS IR (6. KERXT 015, KABRYK 15 WARIFH 15, 2r4¥X
WANORO 120 BXCRY [1, WREKKD 11, WRMLG 11, WABI (0 ]
AEMEPR {0, REXD 10, % BXENC 9, WMGC B, KEVPM 8. WHL,
TOOWAKS AM 8, WRCH /M 4, WBEFQL §, RRPHU 3, % BREWN

HUDSON DIVISION

FASTURN NEW YORE — M, Lrmlaam G, Hesty, K28IN
Sast, MM henneth haoth, BH2VIBD S WIURP, ik
WAV ¥R PaM: WEB2VIB VHI PAM: WBYOLL Nets: T 88 230(
daly ot 3590 and 0 wpae, NYN QUOLZ and D3Nz daly at .67
NYSPI&EFN 207 dindy at 3925, B¢ buie JROOZ o 3950, %
the cltb cirewts Westehester Amateur Radio Assaoation (AR,




Buy Anvy 3

Take 10%,
Discount!

Ty
[]SNT400N
[iSN7401N
L[] SN7T402N
(] $NT7 404N
L1 SN7405N
SNT7A10N
SN7420N
SNT430N
SNT240N
SN7441N
S5N7442N
SN7 446N
SNY44TN
SN7448N
SN7472N
SN7473KR
SN7474N
7] SN7476N
15N7481N
"] SN7483N
(] SN7430N
SN7491N
SN74924
SN7493N
SN7494N
SN7385N
] SN7496N
(J SN74121
[J SN72123

)

R

SO0

=

I e

o

GIANT SALE ON NEW TTL.
TEXAS & NATIONAL iCs |

100 or more, 5% discount

Factory Guaranteed! Tested! Marked!
Cireuit Functions Sale

Quad 2 jnput gate <o $0.36

A SNT400N, with unen collec!or PR

Quad 2 input NOR gate ... .

Hex inverter ... ..

Hex laverter, open collactar . .. .. ..

Triple 3 input NAND gate . ., .. . ...

Dual 4 input NAND gate .

8 input NAMD gate . .. .. .. ... ...

Dual 4 input NAND buffer . ... ..

BCD-to-decimal decader /driver | ., .,

BCD-ts-decimal decoder

BCR-to-7 -segmont decodor /driver | .

BCD-to-7-segmaont docoder /driver . .

BCD-to-7 -segment decoder fdriver | . .

J-K Master slave flip flop . ... .. ...

Dural J-K Master siave flm ﬂop I

Dual D triggered flip flop . . ... ..

SNTATIN, with preset & clear . .. . .

1& Bit scratch pad MEMORY A

4 Bit binary FULL ADDER ., . ...

Decade counter . .. . .. e

8 Bit shift registor . .

Divide by 12 counter . .. .. ..

4 Bit binary countar

4 Bit shift reglster

4 Rit right shift laft shlﬂ reg.

5 Bit shift register A

One short multivibrator

Dual retrig 1-s/multiv. with ciear . ..

H\( ,\NI‘DF

ALPHA- NUMERIC

7-SEGMENT  q a5 |
READOUTS | 3. 95_,

Buy any 3 - Take 107 Discount

A Poly Pak exclusivel Two differant types.
compatible with SN7446, 4N734T, 7
S5N7475, SN7490 and ‘:N16193 1C's, ioth with
dm:lmals. 0 to 9 numsrals and 10 fetters. With
specs B hookups.

(] 16-PIN MICRO MINIATURE

Fits Inte 16 pin dual in line socket. Life: 250,000
hours. Delivers 700-ft. Lamberts briteness with
% vn!vtsws mils por segmant, Characters .362% H, x

197

1 9-PIN TUBE TYPE

For printed circuit board or secket. Lite: 200,000
hours. Delivers &,000-ft. Lamberts with 5 valts

23 mils per segment, Characters -47” H, x 267 W,

Both
448,

7-SEGMENT vl
ALPHA-NUMERIC %6.50
LED READOUT ., ¢:4f N
Q-9numbers and 9 letiers, Compatible wiiI-SN'l-'l;s
and SNY 447 T.segment BCD I drivers. Snapsinto

dualin line sockets, Only 15 x %4 & 97, Specs:BV
20.mils.

4 Bit arithmetic logic e
Look ahead carry ganorator . . . .
Up/down decode connter

Up /down binary counter

[1sN74181
LI sN7a182
C] $N73192
LLIsN74183

BRAND NEW! LINEAR IC AmPS

Factory Guarantesa! Factory Macked! Factory Tested
™ e Thesee Dl i ol Aale
LI SNSS10L 40MZ, Yideo Amp . 3$3.50 3 for 9.00
1__ 702 HI Gain, DC 2mp TO-5 79 3 for 2.00
‘1703 RF-IF, 14 hookups, T0-% . . 1.19 2 fer 3.00
170890 Opernlnnal Amp*** . EQ D2 far 1.00 . Ll kca, senmitive o o Ry
U1 710€ Ditterential Amp*+¥ [ 54 2 for 1.00 i oY dile, Cun be wsed
711C Memory, Sense, Amp+4% 59 2 for 1,00 X with 0. Tme abhkes [F
723A Voltage Regulator *++ 1,49 3 for 3.7% strips & any hi-f amp. P
" TVR-2000 Hi-power 723 %% 1.5% 3 for 3.9% wared. d-pung varinb €
¥1741C Froqg. Comp, 709%%+ .. " 95 3 {or 2.50 pty voltage 4% B mis, Varaw
| 74BC Freq. Adjustable 741%*+ .36 3 for 2.50 toi diode for ARCL Schematies,

1 709-709 Dual 709's {DIP) . ..1.39 3 for 4.00
(J721-741 Dual 741's (DIP) ., 2.25 3 for 6.00 y
(1739-739 16 Trun-mar nereo ALLEN BRADLEY'S Any
PREAMP (D .. 2,49 3for .00 | ¢ ’
[1749-749 Dot thannel sudio TRARN§|ST°R POTS 2 for
) 2.49 3 for 6.00 Type Fereworiver mijust., 1
e Seare Ist, Zod chodre, Togmi In Lises TG, dhms /
Jieo jso [12. gﬁ i 20:: [ 100K [] S00K

amp (DIP} .
INTEGRATED CIRCUIT SOCKETS 300 (H1.oKLls 200K Ly 1 Mer

5
ljzauszunnloKlzsousizsokl 2 Meg.
Buy Any 3 :)14.pin, dual in lIne $.4%

Take 109 16-Pin, dual in ling . . ‘MICRO-POTS’ | 0% i

TO-5, 8 or 10 pins ., . . fole, wwith shaft, linenr,
Discount! ' 2 for 51 ntgrrEinneproaf igh
Dhms

FAIRCHILD “YISIBLE" LED's
Buy 3 — Take I0% Discountl

L]
79¢

Calue: Red, For readouta, pui)
lights, ¢te, TN-1R raue,

[1SOLID STATE
AM-FM TUNER

PM HHE-1Ldrxmnz & AR 5480-

WI:ST!NOHDUS!
3 for $10

Hl
[}
]

NATIONAL LM-565
PHASE LOCK LOOP IC's

1 Dual I Line 17 TO-% Case

&-AMP FULL WAVE RBRIDGES

“AMATEUR™” 400 MC NPN
HI-POWER TRANSISTOR
L) anly $2.95 Buy 3 — Take 10%

TQ-60 case. Similar to IN3632 | 200 mc,
2 amps, 60 bycbo, 100 hte 31 watis,

‘SILICON’ TURBES

- .%1,49
. 395
7.25

HIGH YOLT /

EPOXY SILICON !
pégoi AMP ‘iALE

RECTIFIERS *micromini
BOO 2AMO k. 2Amp  3Amp
[J ivoo $-05% %.05 %.08

¢ 1.95
200 125 2.2%

B-Pe. Kit

6.99

3 sets
far
318,

Includes SNTAUD, Jew-
asle  enunter, SNTATH
latch, SNT44E BUD de-
rader driver,  O-to-b
Nixie tube, sncket &

instructions,
Termst add postage, cod’s 25 % . Rated: net i)
Phone Orrery; Wakefleld, Maze, (171 Z48-32324
Retail: 211 Albion 52, Wakefield, Mass,
¢k s MAY B PHONEL 1N

POLY PAKS i

7} 156 CATALOG on Fiber Optics, 'ICs’, Sami's. Parts




THE BEST

ANTENNA PACKAGE

Fﬂ&/‘-l\l‘%;:n

Iodel W-51

-

»
ri-Ex.
TOWER CORP.

LAE MW3IS “STANDARD™ Package
{Free Standing Crank-Up Tower

9.5 5q. Fr - 50 MPH] {35 Fr)

CDR AR-22R Rotator®

100 fr. G-58/U Coax & Control Cable
Substitute 0 ft. free standing, add $100
Complere vath one of the following
antennas”

HY GAIN THZMK3 $275
HY GAIN THIJR 275
HY GAIN DB10- 154 5285
HY GAIN HY QUAD 5285
HY GAIN THIMK3 295
“TR 44 rotor w/cat:le add + 35

HAM:-M rotor wicable add. 5 65

LAE W51 “DELUXE" Package {51 Ft}
{Free Standing, 9 Sq. F1. - 50 MPH}
COR TR-44 rotor®

100 fr. RG58/U Coax & Control Cable
Subsuture 67 f2 free standing, add $400
Campiete with one of the following
dritennas -

HY-GAIN DBI10-154 $580
HY-GAIN HY QUAD 3599
HY.GAIN 20484 1625
HY-GAIN TH3MK3 3625
HY.GAIN THED XX 5645

Free stdg. base incld. NG/CHARGE
"HAM-M rotor w/RGB/U add.  § 45

LAE LMI54 “SUPER™ Packsge (54 Ft.)
{16 Sq. Fr - 60 MPH]

CDR HAM-M Rotor

10Q fr. AG8/U Coax & Control Cable
Substitute 70 ft. tree standing, add $650
Complete with one of the following
antennas:

HY.GAIN THIMK 3 §750
HY-GAIN 20484 4765
HY-GAIN THED XX $785

Freight PREPAID ta your door 1n the
Continental USA west of the Rockies.
For shipment east of the Rockies, add
$15.00, Substitutions may be made. ...
write for prices.

“WEST COAST'S FASTEST GROWING AMATEUR RADID DISTRIBUTOR™

K

{
“‘4
N

"WE SELL ONLY THE BEST™

Electronix Sales

/"
kY
(7
2044 5, CRENSHAW BLVD., TORRANCE, CALIF. Y0505

Phan: 1213) §34-44%6 o1 (212) 5344407
HOME of LA AMATEUR RALND BALES
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heard W2BIM from N. Jersey D0 Assn. on operibions of the W2-K2
OSL Burean, Congratulations to lonetime WAKA member K25J0
un becoming Divisian Inrector, and to ks predecessor W2TUK un
being slected ARRL pues, Harmome Hills RL reports 4 new
members atod course in uw/theory headed by WBIDYD. Albany
ARA officers for "1 - WBIVIB. pres: WHIKLY, vice-pres.
W20D0, secyy WRIOHOQ, treas, Schenectady ARA heard dnseph
FErkes from Budley Observatory an 22-veur sitospol oyele, Jai
spesker b Harmonw s wos WIGEY on 1Y casis au astronaut
raayery ninsions, LERA ARC is again sponsonng NY Stite Q50
Party Apt, 0 Ml Jdetads i OST or trom W HEXRAGL cuntest
committee head. Commuoicutions Club of New Kocheile had new
witicers and duectors sworn 1 by Savoe Lrank Ganto, Dead
W2TUR in pre-ARKL Board dtseussion. 11 vour ciegh wn’? bsted
here, it's becase vout newspaper/mevting bulletin didn't got to the
UM, Individual station activities: WB2ILR to t sira Clas. WAITUI
wew Gieaeral in Albany. K2DN reports meeting JASBI at IARU g
abso ax trving do start up RTTY net on 4640 ut 20050 lacal time.
Wesichester Co. #40° WA LIWL reports SUE statinps aetive 0 K171
New YL harionie jor § OB at month-emi. WATOE P WAIRNXM,
WHIKHA, WIWRE and WAZROT ull oo 270 via repeater on
2200800224300 aind 14 active to date an new “deoin/ 14568
WAZRKXM Z2umeter fm opepeater, [-B jobs for ane clih - flarmoniy
Hills. WR2ZHIH eyed KIAE epeater to report accident to pohice and
wewntve first wid instructions from W2D00, an MD who was on
frequency, WAIMED served as reluy to police, WA2RAL made it {o
Afriea this month, talked to section ay (324, WATHHO home irom
W4 enllicer long enuugh oot invalved in 5LT. %R IWWD'S new
anfenna CIKL bot mast togk & bend tn windstorss, Traffic: tan,)
WIURP 233 WAIVIS (48 KISIN 68, WA2LHIHO 59, WAIIAH
B4, WALTTIN 41, WA2EXT 35, WRIVIR 30, W2ST M, WB2ILR 26,
WAIWGK 18, WAZFBL 12, WA2OCY 10, K2DN L dDees WB2UYD
15,

NEW YORK CITY AND LONG [SLAND - ~eM, Frd T
Brumjus, KNG = SEC RAHTX, RMPAM: WAZUWAL VI PAM:
WHIRON-

MLLE 1adn RH? Lvis/2200 Nightly WRIL AN Mgr,
NLE Phope®* 3925 kHy Lan fw WARAUWA I'AM
Clear Howee 39724 Lz jlug v WAZVYT Mgr.
e Farad 3928 ke 1300 & Bu

bast US. Vons kH+ utal Nyghtly

Al Sve. 3928 kH. L300 by WRAGE Mgr.
NYSEILN MYA kH2 RO iy WHYHLY Mar.

*Rection netsy gl times local. As you will nate, some chanees have
heet mande it the heading this month. Atter many years of service 1o
the seetion as SO, KAOVN has reaened  this post Jue to hoavy
prrsonal schiedule. My thanhs to fohn fur his tine weevice av ARLC
vhief these many vean, K2HTX former EC for Suifolk County, and
Hunfinglon Town, wil serve as SEC. | ask ) to give KIHTX their
wonperation in s endeavars toonske our ARTL sysiena the hinest in
the League, Qur sectron rets bave alwe expenenerd a change, with
WAZLWA scrving ay both PAM any BM, and WB2LZN as NI [ Net
Mgr. These whanges will hopetully imprave the thciency wnd
couddinatiun of e section nets. The NEL YU agt has been
tempururiiy deeactivated watil addifional Jiason and séation nutlets
wdit be established, The trathiv nets reguuy ootlets primanly m the =
hnraughs o the wity, [V you have an interest o truttic iandhng and
providing o pubdic servive, apnutres vuieselt an ane nf the section
trels os bemg interested o traftic acnivity, ol you will receive o
votnplete rundown on techniques. | reeret 10 annotmee W2WMG as
a Rilent Rey. KISHU has eeevivedd the ARRL STV WAC awurd
with verfificate No, 3 Conmutulations! WR2EIX reports = new
amatewr o the funuly, his dud SWB2DEDT WAITAQ reparts the
Aniugl Rovkaway Anuteur RC Sprang ami Fhers pet-fopether will
he held on Apr. 28 {Fri. wenmg) at the Elall ot Science 8lde.
\World s Fatr groundsy TLIth 5L and 48th Ave,, Cutone Doors
upen at & P.M, Further details contact WA2TAD, chmn. ot .0, Rox
41, Lynbrovk. N.Y, [15b3, WA2UOL pepirts a tough firht to be
wtwe from Sth tlonr apuctment in the mudile of Manhattan? After
service with the $1.8, Coust Gurard, K2PNW has retumed to jotn the
QM of 2 hm oamd the DO bands, WE2WED has seaduated Stony
Brook “TLT Accolades ta one of our oua whoe made 1t o the fop!
AREL Pres! Our own W2TUR, Heartiest congratulutions! WAZPLI
teports ~tatting a Local and Intermution ARN Nlow speed Net on
May 6 at 1600 GM U on 14,075 MElz, My thanks to those vulunteers
at the Hall o Science belping ko aahe thetr Novice colpse vne of
the inast stveesstul o the aneza, jod givieg amateur radio g rgal “shot
mothe arn™ in the MY, aree Prathc: WHB2ZLEN 78 WHIWTE] 494,
WILC 235, WALPLY /9, WR2YIG h, WHICEHY 36, WAZLJS LK,
WAIRQ 9 W2PE KO K21 3 OWB2HWL 4.
NORTHERN NEW JERSEY - SOM, Lows i Asoutoso, W2ZZ

HPCT KAKDQ. BMs: WAZEAR qnd WAZBAN. PAMs: KIEDO anid
WAITAY, New appuintments: WAZIND oy BC for Clltan ad




E&E guides hams through
radio’s mysteries.

Highly popular Editors and Engineers books
from Sams give amateurs everything they need
to know about radio operation and technology.
They're authoritative, clear and easy to follow.
You'll want them for your library.

Famous E&E RADIO HANDBOOK—18th Edition
By Willlam 1. Orr, WGSAI

The completely updated elsctranics industry standard for
engineers, technicians and advanced amateurs. Shows
how to design and build all types of radiocommunica-
fions equipment. includes ssb design and GIEJ'Imen'l,
RTTY circuits, iatest semiconductor cir¢uits, IC's, spe-
clal ¢lrsuitry No, 24020—513.50

SINGLE SIDEBAND: THEORY & PRACTICE

By Harry D. Hooton, W6TYH

A basic text, covering origin of ssb, darivation of signals,
sideband selection, ssb generators, carrler-suppression
tachniques, carrier genarators, spewch amplifiers anrd
filters, balznced mixers and converters, lew-power ssb
transmitters, linear ¢f power amplifiers, much more.
388 pys., hard cover. No. 24014—56.95

SEMICONDUCTOR AMATEUR PROJECTS

By Louis M. Dezetlel, WS5REZ

For the ham whe siill takes pride In using his hands and
head, hera are projects for 16 useful, money-saving ac-
cessorios, using easy-to-build semicenducter circuitry
Units arg for meesuring equipment, adding power and
cohveniance, converters, etc. No. 24025—54.9%

AMATEUR RADIO INCENTIVE
LICENSING STUDY GUIDE
By Robert M., Brown, K2Z25Q
and Tom Kneitel, K2AES

Invaluable aid for the amaleur license apblicant Clear,
fuily detailed, compiete. No. 24004—%3.25

SOLID-STATE QRP PROJECTS
By Edward M. Noil, W3FQJ

By building QRP equipment you learn solid-state tech-
nology, since these tigs include transistors and/or
intagrated circuits The low-cost units described have
power ratings lrom jess than 100 milliwaits up o about
ﬁ\:aﬂtés. Both cw and phone rigs are included. No., 24024

73 DIPOLE AND LONG-WIRE ANTENNAS

By Edward M, Noll, W3FQJ

Detatled construction data for 73 diffarent types of wire
antennas. Appendices describe construction of noise

bridges, line tuners, data on measuring reésonant fre-
quency, velocity factor, and SWR, No. 24006—$4.50

73 VERTICAL, BEAM,

AND TRIANGLE ANTENNAS

By Edward M. Noil, W3FQ.J

Design and construction of ¥3 different antennas used
by amateurs, each built and air-tested by the author.
Also construction of noise bridges end transmission-lineg
tuners, measurement methods. Mo, 24021—%$4.95

ELECTRONICS FOR THE AMATEUR

By Louis M. Dezettel, WSREZ

Covars radio-wave propagation as it applies to emataur
kand frequencies, reception and transmission pertaining
i ham equipment, and the special field of antennas anrd
how to feed them, Gives you averything needed to pass
the theery sections of the FCC exams, No, 24022--%7.95

o -
gyt 72
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RADIO AMATEUR'S

F-M REPEATER HANDEOOK

By Ken W, Sessions, Jr., KEMVH

The definitiva work on amateur f-m rapeaters. Includes:
Preparing and obtaining sites for repeaters: How to build
a rapegter; Repeater applications; an f-m repester di-
rectory. No. 24008—%6.95

AMATEUR TESTS AND MEASUREMENTS
By Louis M. Dezeltel, WSREZ

Shows how to accemplish virtuatly all perfermance igsts
on amateur transmitters, receivers and antennas .. and
how to make required adjustments, No, 24007—§5.50

HAM AND CB ANTENNA DIMENSION CHARTS
By Edward M. Noll, W3FQJ

Tabulates dimensjon data in feet and inches for &il popu-
lar antenna configurations With them, an antenna cen
be dimensioned tor a specific frequency range atcord-
ing to license class and mode of operatien. No. 24023

- COrder {rom your electronic paris
distributor or send coupon below.

§l _EDITORS AND ENGINEERS [
I

50
Howard W. Sams & Co., Inc., Dept. Qs042

1 4300 W. 62nd St., Indianapolis, Ind. 46268 l
| Send ma the following books. Nos. |
| % encl |
i Pleass inciude sei¢s tax where applicable I
! ] Send FREE 1971 Sams Book Catalog l
| Name |
PLEASE PRING
I Address '
Lf.)ihf State 2ip JI



FOR IT!

HEREITIS!. .. one complete U.S. Callbook

and one complete DX Callbook per year and no
¢hange in price. In addition you can keep your GALL-
BOOKS up-to-date through a subscription ta the new
Service Edition Series publistied each March 1,
June I and September 1 — each one covering new
licenses and all activity during the preceding quar-
ter. Annual subscription to complete Winter CALL-
BOOKS plus 3 Service Editions anly $14.95 postpaid
for the U.S. and $11.45 postpaid for the DX.

Over 285,000 QTHs
in the U.S. editicn

Over 180,000 QTHs
in the DX edition

5695

These valvable EXTRA features included in both editions!
« 0OSL Managers Avound = Prefixes by Coundrias!

;’“’ "‘"":!m,n » Zips o all QTHs!
« Gensus of fadi :
ARR.L Phonetic
Amateurs throughost ~ *
the world! Alphahﬂt!

« Radio Amateurs' License * Where To Buy!
Glass! Breat Circle Bearingst

* World Prefix Map! « International Postal
« International Radie [nfarmation!
« Amateur Prefixes » Plus much more!

See vour favorite dealer or order direct (add 25¢ for
mailing in U.S., Possessions & Canada. Elsewhere add

506).
50 YEARS OF SERVICE
TO RADIO AMATEURS

GET YOUR NEW ISSUE NOW!

1e For BRLERET
wg;;i-; CE“IJDG'({NE
P L L BB neot o, 925 Sherwood Drive

Lake Bluff, [1l. 60044

Vicinity und WE2LTW as EC for Jersey Oty and vicinity, WA2INC
1 the new Net Mer, for PYETN. A big thank you to WAZBAN fo
the preat job he Jdid as Mar, of BIN, Gaad luck to R2RXO the ney
Mpr. and lers all gwe him the sang couperation we gave the others
Congratulations to our former Ditestor W2TTHK who becwne Pres
of ARRL, also to K2SI0 who maved up to Director of the Hudsor
fhvisinn and to W21HA who has been uppointed the Vice-Director
WHITEH is an resecve duty aboard the USCGC Unimak. K2EUQ)
repurts his obi RAL? fmally wont west gfler 30 vears, Good luck e
WIECD who s retinng und moving to the WNY aection. W2CVW
WAZUDT WAZ20KR and WAZPRY wyre ull in the recent VHE
comrest. WAZLD L reports he is working hard on his ssh exaater for |
meters, Club olficers for the Ridpewoud ARC are WIMOPR, pres,
WHB2AKY, lst vice-pres.; W2DYH, nd vice-pres.; WALLLS, treas.
WH2ZZBI, sevy, This group meets on the woand Wed, of ever
month in the Kidgewouod Red Cross Building and will help thos
interestesd in obtaining their Nowice Ulavs tcket, WRZKNS bas a nev
trveomm Amplifier on Z-meter tm, W2TPS sent in his naual fine o
rapurt. WN2RBAM &5 2 new tam in Farlawn. K2OWR and WA2ILE
bath en Z-ameter fm, WRICXD new harmutic 18 his 6th YL
WHIZYT i out of the huspital and doing fine. 510 K2IKDO spoks
at the Bellvelle RU, WAZEQO s the newest member of NIDXA
WA2SRO and WAZH OO operated /W4 in Pla. New ciub othicers to
the NJDXA are W2OM, pros. WIRGY, wce-pres.: WAL H, treas,
W2IZTV, sy, Our SEO repagts the SF 1 operation a b sugcess witt
all ECs eeporbmg wid trathe ratals g o new high, Thanks i
wvivone who belped, [raffie: ddany K2EDOOQ 12, WAL 377
WHIRKK 346, KIRXQ 325, RIDOQT 31A, WAZALH 245, K2DT
201, WBZYPO 136, WAZNEP 110, WB2NOM 110, WAIFVH &4
WANCAK 60, % 20U SE, WAZONT 36, WAIKRO X4, WB2ENS 3t
WU 26, W2ZEP 15, WALUCE 24, WAZEUO 23, WEIWNZ L
BIZET 13, WOV 12, K2EOP 10, W2Z2Z 8, K2J5) 4, WBITEIL 3
‘Dec WAZEP 3838, K2EOP 43, WB2YPQ <

MIDWES T IIVISION

HWIWA — BUM, AL Cilbert, KOYVU — SEC KOLVE. Twa ney
L0 apporntess are KL KH and WABVDX, The 10 appointment i
beruming ans of the more popuiar freld arganization appointment
aind ddeserves tit support as well as the feapue's “tatrdee Wateh,'
Lomgratitlations to the kaksoud Connmuonty Collegy AKRC of Ceda
Kupids 0 becoming uin ARRL athuzte WAPICE aod has XYL
WARUPS are spurhing a iew Slowsean 1Y 11g on 6 meters, Sorry K
e the passing of WABLOU, L wish to point sut to vlubs gud net
sithin the seciion, that it fakes 4 months lead time for melusion o
inateraf in UST, so advise Your SCM or Ha, pleaty early f vou an
planmng an aetivity for which you wish advanced publicsty i QR
The dwon Clubeol-thes Aty had 64 present 1or their dinoer meeting
Lany 2 g Storm Lake, On dan, g0, WOEZQ (the sparkplub of Hh
AIN0 by was hospitalized For surgery, Phe nest 39000 ¢ Iub dinne
will he held Apr. 15 ub Ukoboyi, lowa, At hirst glance, f uppenrs thy
atir overall SE L activity was below ony nosm, =ith the exeepbon o
atew bright spots. It seems that Te0 meters r not Inw crough, soi
At enperimenting QRE on (P8 kHz.

Net Freq. TunefLiiavy ONE DTG
o T5-muter Lyt ange M-S 117 A
LLUN fewi B5A00 QO30 DY 173 Bl
by T5-meter R it} JR3O M-S i185A )

fralfic: (dand WOLCK 648, RADDA 229, KOAZI (30, WoMOC
1, WABALX A4, KUOOL 57, WPWSV 49, WOLO 10, WABZID M
WAGYIW 21, K@YV 20, RAEGTH |6, WARVEID 15, WBRAVW U
WOBW R, KOLKH & KBCNM 4, WAQL DN 2. (Der. s WiWSY 4,

KANSAS - BOM, Robert M. Swinmers, KOBXF - 58C: RPLPE
RM: KOMRE PAM: KOJME VIS PAM: WARTRLL Lhe (472 S
1 ot aid eports ire goad. KRLPE reports that we now bive 34!
LREL members. Lhe Kany, weather men of the asorth ane WAQUX
and KOLEU Zones 1.2, 34,509 and 14 reported net activity s
the SFC this pust month, KOMRIE repotts 9 sedive stations hanllin
the «w und of the ST achwaty. #€ WAGUR nobuded to Tex
EWAYO s completed his SBWAS and oerds 150 counties for Ha
award. nest. WPCH) s retiving his Viking | to 160 moters and wi
mee KPMRI some competition with an SR-401, WAGTRO reports
new repeater in the Concuardia area soan with andenrn atop a | 70-11
tower, Salina ciub announces their flamfest June 4 with a dinne
neting the Sat, csening bdfore, Midstates Mobile Manitor Servie
300 KUz duity reports lan, FAT? ONES including 33 mohiles
hawdling 44 phone cadls ur patches and 6§ 010 WBABCUL s setin
nefb  mer
et &Mz Time; Davs NE T Ao Mer
Ok el 7 EMLG 0 .M. Dy

(L T T AN HEMR




The most powerful antennas under the sun!

NOW...A GREAT NEW
WIDE BAND VERTICAL
for 80 through 10 Meters

HY-GRIN'S 18AUT/WB

Take the wide band, omni-directional performance of
Hy-Gain's famous 14AVQ / WB, add 80 meter capability plus
extra-heavy duty construction—and you have the unrivalled
new 18AVT/WB. In other words, you have quite an antenna.

« Automatic switching, five band capability is accomplished
through the use of three beefed-up Hy-Q traps (featuring
iarge diamater coils that develop an exceptionally favor-
able L/C ratio).

« Top loading coil.

« Across~the-band performance with just one furnished
setting for each band (10 through 40).

« True 1/4 wave resonance on all bands.
« SWR of 2:1 or less at band edges.

« Radiation pattarn has an outstandingly low angle whether
roof top or ground mounted.

CONSTRUCTION...of extra-heavy duty tapered
swaged seamless aluminum tubing with full cir-
cumference, corrosion resistant compression
clamps at slotted tubing joints...is so rugged
and rigid that, although the antenna is 25 in
height, it can be mounted without guy wires,
using a 12" double grip mast bracket, with re-
cessed coax connecter.

ORDER NOQ. 386
$59.95 SUGGESTED RETAIL PRICE

Take a look at that prica...then see the best distributor under the sun
...the one who handies all Hy-Gain producis.

HY-GAIN ELECTRONICS CORPOBATION

P. 0. Box 5407-HD Lincoln, Nebraska 68505




- FCC
. LICENSE

CIE will give you a hand!

If you want to be 1 Broadoast or
Transmitter Engineer, Faderal
Law requires you to have an
FCC License. and in TY and
radio today, there i1s a growing
dernand for licensed perscanel
as remote control operations
increase. Gleveiand Institute of
Ligetronics will prepare you at
home,  your spare time, for
yaur FOC exam with this assur-
@ancel you pass the exarn abter
completing a CIE ficensing
course within the established
completion time of vou'te en-
titled te @ fall tuition refund,

| THOROUGH
‘BROADCAST

The next big step to the top in
troadeasting 18 a tharough and
up-lo-dlate knowledge ot elec-
tronics technology, CIE olters
the courses you need . . . with
lessons that keep pace with the
rapdly advancing state of the
art: solld state and 16 tech-
nnlogy, for example. And with
GIE AUTO-PROGRAMMED®
tessons, tegardless ol your
station working hours, you can
stugy at home, at your convens
ience. You set your own pace

., establish vour own goals.

$o, get with it! There's plenty of room at the top in broadcast-
ing in the Seventies. Mail the coupun to: Cleveland Institute ot
Electromes, 1776 East 17th Strest, Cleveland, Ohle 44114,

New Revised G.1. Bill Benefits:

Al CIE courses are approved far full tuition refund under the new
7.0, 8ill. If you served on active duty since January 31, 1955,
check bex in coupen ior latest intarmation.

r

c l E Cleveland Institute of Electronics
l 177E Eaac 17th Straot, Clavaland, Dhio 44114
|1 Please send me your TWO FREE BOOQKS:

1. “How to Get a Commercial FCC License”
2. “Succeed in Electronics”

Name ,
(please print!
Address
Gity State Zip

1 Vetarans & Servicemen: check here ler latest

G 1. Bili information.

Accredited Mombey National Heme Study Council. O7-94 I

L-------
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KEN 3920 Ads A M. MWE

%100 AM. Su 213 35 17 LRIMF
K&BN IR0 630 M, MeS (445 96 7 KM E
KWN ot sk PM. Dy 671 x 31 WAPLLD
KEC TR 1k P S L1 7 H L@LPT.
EIBN 7280 12:05 PM, M-F os2e 49 11 WARUPA
Traffic: K@RX[E 177, WPHL 258, WHNH 258, WABLLC 241,

WOMRL 162, WHCHI 107, KALPE 91, WARYKEK 79, R@IME 75,
WABZTW 75, WHMA 59, WARLEH 55 WAQIEC 30, WAQDZP 30,
WERBLY 46, WABUXI 46, WHFE 41, WOMCH Jd, WARYPR 18,
WAGUR 11, WEBRCZR 26, WEBGX 24, KOEXN 22, WARSIRO 22,
WHCCT 21, WAQOWH 13, WASSEY 13, WOFDI ||, KQTSD 10,
LGP 5, KOZAO 4, WBUBCOL 3, WONY( 3, WorCL 2.

MISSOUR]L  SCM, Robert 3. Peavler, WPBV — Shi WHENW,
vtk deep regret | report WRAYQ and K@IT as Silent kwys. New
appoatments: WORWS wnd WABVBG as OBSs, WABIOG EC for
stoge wod  laney Countes: KPLVE 1O fun Callaway ounty;
WHLVE LC for Burton County,

Net Freq. Time(Z)ilays  Sexs. NI QTC Mgr
MoPON 3end 2300 M 0 T Y SWAPTAA
MEN Aen i adu MWE (L 17 KPKRUD
MnSNK U6 i 2400 M-S EAT NS E S mpRPH
VN SWRD 0140 M 7 at in REBIX
PHL A 45 01801 50 tdn 1 WARKUH
MON K3X IR TIRT N Y 37 143 (16T W HEL
MON2 IRRS U35 Dy 2% 13 a7 SRHEL
MNN IR40 1wy VegHEL
Mol DCW  1831.5 1500 50 t N Iy RAMEH
M3N 1TO3 rlud Su 13 59 40 13194

Most of these nets will mest one hour earlier GMT with the shuft to
tavlight Saving Time. MNN started on Feb, | with WipHH as myr.;
Thon invites the parhicipation of all who cunnot make evening nud
whediles. Novices! MSN 1s the net for you: K@RIX assutes you that
the net will slow dow to anyhody's speed. WBBBZP reports that 2
A-meter cw net s beng tormed in the $1. Lotis nred to help all why
waunt to raise thert code speed or study for a higher class license,
Comgratulations tor RAIPL, wha led Missoun in the Bth QSO Party,
dlosely foliowed by WAGYLE and WHOWS, to WEPDTT, who was
named to the National Honor Society at ks high s¢hool; and to new
Novices WNPUKO, WNSGMX (daughter of WARLDELK). WNPGON
(XYL of KHoGUK/@®), and WNBGPH. My thanks to the many
operators whi made the SET a big success iy Missoun. TrufTic:
KOONE 1614, WOHH 244, KORPH 180, KEYED loe, WHBY 129,
KERIX 97, WBDARH 74, WABKDE 42, WARHTN 40, WARTAA 30,
WAAWOU 22, WASKUH 12, WlCUBL 2, WBBCKC 1.

NEBRASKA — SOM, VA, Cashon, RBOAL — Asst. >UAL Velma
Sayer, WARGHZ, SEC: KYODE. Benewed appoiniments: WINIK,
WARIUF, WAYUHZ, WANLOY as PAM; WARIEN and WARIIH as
OPSs: WOACKH., WAQEL! WAPIBL, WUIRZ, KOJFN, WOHWRP and
WAPLLO ay EUs.

Yer Freq. GMTiDavs ONT T Mgr.
NSN 3uK) w I Dy 1562 3u WAPLOY
NSN LT 3987 uisn by 1097 30 WARLOY
Neh, lon 1995 0j30 Dy 512 ELR] WASCH]
NEB A5 o Ly tr? i WweTOD
NMMN A9l 1330 Dy 1384 +7 WARUE
WNN 3usn 140y M5 aotl 1.3 WENIR
AREC Iuxl 1430 Su 56 L] WRLRZ
CHN F9N0 LH30 Dy 1271 K WAL
MEN IMRO 21O M-E 1ug n WAGAUX

Al-Sar-Ben ARC ufhicers ior 1972 are WABRDZ, pres.; RQLUG.
vice-pres,; WABVEE, secy.; WABLZX, treus, KOSFA is in Fla,, unc
WARITH i in fsrael. Congratulations to new ARRI. Pres. WITUR
Rox Brtte County Z-meter ARKEC net reports QNI 23 and Q1€ 1
Clubs or ndividusls who hald class instraction are urged to registe
with the AKKL Instructar Corps, p. 104, Jan, 72 QST. Traffic
WOEWF 159, WOLODL (46, WalsSCP 114, KYKIP 60, WHECAL 52
WOHOP 47, WAGLBS 31, WOLWS 31, WeTOD 28, WANYGEZ 26
WONIK 25, KOODE 21, WOFQB 20, WAQIXD 20, WOSGA 1Y
WAQBOK 1%, WPVEA 17, KOAL 15, WAGQLX 15, WHDAMY 14
KOIFN 15, WEBSEILG (2. KaKIT 12, WHWRE 10, WARLED A
WHRAGAK 8, WABIEN ¥, WASPCC K, WADMHW 7, WAQRFT 7
WRVYX 7. WARAES 6, WOGEQ & WAQIIH 4. WAUNKZ 4
WABYGE 4, WAQGLUY 3, WASVIT 3, WQACK 2, WaDJO 2
WABGAT 7, WAQUHZ 2, WARHOO 2. KOPTK . WdsWG .
LBUDW 2, WOZNL 2, WARIUK 1, WAMLRO |, K@SFA L WAYEL
1.

NEW ENGLAND DIVISION

CONNECTICUT - SUM, lohn MebNassor, WIGVT — Bbe€
WiHHK. RM: BIEIR, PAM: KIYGS. VHE PAM: K1SXF.

Net Freg. Timef ays Kesw, ONT LT
LN hedl Ly by a1 tid
2200



"9 quaranies,

that, if qouve nat

- 100% datisfied with your
new Swan FM 1210-A
thansceiven, you can send

& back to me for & full vefund,”
Geoe, W6OGM,

(G. W. MeGinleyf exscutive vica president
and general manager, Swan Electranics)

Now 144 channel combinations, for 2-meter FM, are possible with Swan’s new FM 1210-A
transceiver. You can avoid crowded frequencies and virtually eliminate unwanted QRM. Inde-
pendent switching for transmit and recejve tuning, coupled with a capacity for 12 transmit
and 12 receive crystals, gives you a wide choice of channels.from 144 fo 148 me.

Regardless of its price, no other 2-meter transceiver has better selectivity than the Swan
FM 1210-A. You can count onh Swan’s 16.9 me crystal lattice filter to substantially increase the
rejection of adjacent channel interfererce.

More. No other 2-meter transceiver has a crystal oven for superior =.001% frequency
stabiflly in environments ranging from —30° to +50° C. And, every crystal has its own trimmer
capacitor for exact frequency adjustment.

Another exclusive: Every Swan FM 1210-A comes with a heavy-duty, pedestal type, AC
power supply as part of the deal. For a compact base station, efficiency and performance,
you can’t beat the new Swan FM 1210-A.

Package inciudes:; Dynamic SEE THE NEW SWAN 1972 SPRING CATALOG
$32 microphone, anfenna connector FOR LIST OF FM 1210-A SPECIFICATIONS.

1us shippi plug, spare fuses and lamps, AC . __ ______ __ e e ———
g@i{fﬁ?ﬂ;piﬁ%%f power supply, DC power cord. | Mail to: SWAN ELECTRONICS, Dept. Q 1
a sales 1ax

and mobile mounting bracket,
As little as $10 per month on Swan's new
Revolving Credit Service:

$26 down, $10 me. on yppaid balance Annual per-
centage rate s {B%. (BankAmaricard and Master
Charge accepted)

OSwanmn

ELECTRONICS

& Subsidiary of Cubic Corporation

305 Airport Road; Oceanside, Celifornia 92054
[¥14) 757-7525

305 Airport Road:

Oceanside, CA 92054
Flease send me the following:
77 Modal FM 1210-aA (Fisll payment enclosed)
71 Model FM 1210-A {Charge my account #

e

|

|

I

|

i Swan's 1972 Spring Cataiog

{ [71 Swan's Revolving Credit Service Application
|

I

[

i

L v ————— i m—— —

Name Call

Address

Gity,

St el
L— ate P

e B (e, e e S e T B S S—. Aoy, S— 2y m—T—
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P CRYSTAL BARGAINS ¥

Depend on . ..

We can supply crystals
from 18 KHz to 80 MHz in
many types of holders.
Qver B million crystals in
stock including CR1A/AR,
FT243, FT241, M87, HC-
8/U, HC13/U, etc. GRDER

DIVISION OF HOB
WHAN & SON
ELECTRONIDS, (NC.
2400 Crystal Br.

DIRECT with check or Fort Myers
maney order to JAN (2'1“3';"9‘32?293;7

CRYSTALS. For first class
maii add 18¢ per crystal
—for airmail, add 20¢ per
crystal, lpauire about
special quantity prices.

Send 10¢ for new
catalog with
oscillator circuits
and lists of
thousands of
frequencies in

stack.

SPECIALS
Cotor TV crystal [24579, 545 KH2) wire I:mds“1ir

or
100 KHz frequency standard crystal (4G 13/U)

1008 ¥Hz trequency standard (HE 8/0) 450
Any OB cTystal, trans, or rec.

{except synthesizer crystals) 2.50
Any amatenr band crystal in FT-243 halders

(except B0 — 160 meters) i.50

A meter srystafs in FT-£43 holders

" // N
/FIBERGLASS

QUAD KIT$

All models availabtle “WIDE-SPACED"”
2 ELEMENT—3 BAND KIT SPECIAL
CONTENTS

® 8 Fiberglass Arms—skyblue color ONLY
» Z End Splders {1 pc. castings)
® 1 Boom/Mast Coupler—Hh.d.

369

e 16 Wraplock Spreader Arm Clamps a4dg7,50for PPD
¢ 1 CUBEX QUAD Instruction Manual  Frt. Cont. U.S.

%.3.4 or more elemeant Quads available
Write for FREE BROCHURE and Price List

CUBEX COMPANY

P.O. Box 722, Altadena, Califernia 91001
Phone: (213) 798-B106

¥OU CAN'T SAY “QUAD™ BETTER THAN “CUBEX"
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PN RELTS ixud M-5 6 BT 453
Taais Su

VHF 2 145.95 T M-k FERERE Y Al

VHE 5 PR 2100 M-5 il w0 10

High ONL O - WIKY, RAIGEH. WIMPW aud WICTI. UPN -
WLGYT. WIMPW, WALOPH and KISXE, SEC R THER aotes
areater activity ieinp ST this peak Kristol FC WITDGL wath
largest AREC unit gol Nne newspper soverge, ('omplete reports
from WiDGL and WIRKL Moy MARS wav busy during SI7.
K1k fud spevil SET bulletn tor ON and WIELW sent SET
miormation 0 1 RN members. Ditectur WUV extends thenks to all
appointees m s Annual report and wequests club seoretares to
circulate the Club Letter sent to all Clubs ~ Fri<City Elamiest will be
Reld in New |ondon un Apr. 29 Wilh sincerr vegret we id
WIANA to the Gist of Silent Revs. Active clubs-have eaceltent
bulietins: Vyanbury CARA: Trumbull TRUARC News; in<daty
Monthly; Hamden HARASCOPT and the Murphy Messape -

sxohange vour bulletin with these aad uthers, Murphy's Marawders
mest & B, Thus, on 3dat kHz, Congratulations to: WIEEW for
fun, wwper BPL: WATKY] Jan. BPL; WIMPW for Thigh QNS on ON
and CPN: WIZEQ for Boy Svout service Trophy, WALMRT for Al
Lertificate and to WA 1EON tor Hamden Ham of the Year Awanl! It
sl be my pleasire to serve gather term us SUM - sincere thanks
to dll wito have made it so enmoyable, WIHHR, KIEIR, K1YGS and
KIBKE deserve Tull cradit fur keeping Conn, wection Tolling! Trathict
pdamt WLEFW 575, WINIAL 265, WALRVE 237, KISXT 149,
WIMPW 183, WLAW 178, WALGEH 164, WALNES Tad, WICT]
141, WALNTR 106, Wasisil o, WiGVT a4 WALIZC 93,
WALGGHN 76, WALIIEW 75, KIYGS 71, WIDGL 62, WALOPR 45,
WIKY 43, WIBDL 28, W1DQJ 24, WALPHE 22, WOV 17, WIRML
11, WAINYE 10, WICUH 9, WA LMV T, WIYBH Y, WALIGA 3.
WALKGSY 3, WALPAL 1, WNIPAL |, WNIPEB i, WNIPFV L,
WNLIPMH [ (Dee,) WALNTS 80,

# AN TERN MASSACHUSETTS ~ %6'M, Erank L. Baker. WIALP

I'he sl is eeer and § wish to acknowledge seme FIH) meseapes.
New Yhs: WIS POB, FPU: WAL PRO, PUS, KTKBB. Wis RUB,
LK. 4LP attended mecting of the Mass, Emerpency Communica
Homs & omgsius 0 Boston. Conprats to WITUK, new pres. of
ARRL: to WIDELW2BOU an meeslving ARRL's Fecinical Meril
Avsand, WLPA is on 0, WiEMH, K1NES are oo 2 WATCIM on 75
WITWG & vice-pres; WADIER, net mpr, and RIEIN, din o
PUAKRS. Fea Suup Net on 304 MH. Jaity ut [U P.M. Seuth Shore
VRA holging an auction in Apr. New officers of the Massasul
ARA: BIWL2, pres; WLECK, vice-pres.: WAIMPZ, wevy.: WILIH
traas, [hev have a Li-meter net on 28,7 at 8 P.M, Tue. aMCBN hac
1% reeatons, ¢ ONIs. WIFKX had a nice write-ug i hus local paper
EATNQ nan 2 Waltham KO has a sial-a-bulletin telephone 594-015(
for club activibes and AKRL bulletins, BB. WALLDA 1 2 Silen:
Key. WA2KZV!L was on SET with emergency power, WALMWE
worked . Fla, amd Ala, on B, WNIONH has WAS, 1INV has 33
for DXCC, WEQFN doing a Lot of phone patch wark with the Sout!
Pale, WINF says that SOWP and MTC celebrate N B Mom
Centenial in Apr. WIVRE spoke on Slow-Scan FV at the Soutt
Qhote ARL. WALIFI2is on 2 R1EPL reports NEFPN bad (34 QNI
and 13 trattie, WALNSE and WIEQH are in AREC. New oflicers 0
Mabden ARU: WALHPS, pres.; WIBHD, vice-pres.; WIRSE, secy,
WINXG. Lrens, ‘The FEMARA will hold its next ARRL Conventrol
Sept, 29, 30, 1473 at the Sheroton-tHvannis on Cape Cnd! £.M2MD
Held 25 sessions, 79 QNis, 145 traific. KINOE has un HW-100
fourslement beam vp biFfL WI1SSA has an HIT-46 and a vertical
KIRRE on 20 with ¢ Telex and 1 kw. WIBAB is new £C fo
Malden. New appomtments: WAIMSBE as ORS; WAINNL GRS
OF%; WAILKE OBS: WAINDM OPS. Endorsements: WAHIRY 2
ORS; WAILXE LFS, OBS; WIBHD £C, OBS, (VS: WIABU URE
WAZKZVI1 ORS, OVE; WIYYZ, Kls WVW, NFW FCs, WILO!
now in Newpoit, K. OOTC chapter met at Valle's in Grantre
braminghan RU. oow mects 2nd Wed. of each month, WALIG
working in ¢'ann, WA UMM works DX on 10. WIIHN in EMD
WIFIN has vto on 6, KIUJAF has Gonset G-24 for 10, WATLIC
putting up u gitad, WIAEC in the SET. Cifficers of So. Eastern Mas
ARA: RLUBR, pres; WALFNM, vicepres.. WILAZ, {reas
WA JCCM, sevy,: KIVIP, WALGKY, dir. WNIPDM DXing oa 1
WATNDM has HT-41 and three<clement beam. WALKTY wuve o tal
ott tha Hox ( TV at Middiesex ARC. WNIOTF was scen on chann
1 TV. Officers Capeway RC: K1IPB, wroup mgr.: KIDYT, ass
s, WAINLX, treas; WIQD, woy. WALOEZ teaching in Acto
area. WALLZS has a tig on the mr in Boston. W1ALP attended tk
banguet of the Cape Cod and lsland ARA m Hyanms. Traffic: 1Jan
WIOYY 359, WALEYY 344, WLOTM 306, WALMBK 30§, WIPE
A, WICE 223, WALOMM 201, WATOWG 194, WALNNL L3
WA TMWN 102, W1DOM 89, K1PRE 76, WAIMYX 71, WIHN 6
WiEIN 49, WiUX 43, WIAEQ 13, WILE 25, WIEMG 22, K1UA
f9, WIDKD 17 WALIFE 16, WIATX 13, WALDJC 13, WALLK




Everything you always wanted
in keyers and QRP equipment.

N POWER-MITES

.

MOULEL PM2B

MODEL PM2B. Popular two watt OW
transceiver, Qperates on B0-40-20 ma-
ters. Bide-tone. Lantern battery or 12
VDG powar gsource. Size 10337 w X
41" H X 65" D. Weight 234 Ibs.
Prico $64.95.
MODEL PM23A. Advanced B watt GW
transceiver. Oparates on 40-20 me-
ters. Side-ione. Push pull final. Fi
Notworl. Braak-in keying. Size 103t
W ¥ 4% H X 8% D, Weight 3 |bs.
Price $79.05,

B ANTENNA TUNER

MODEL ACS. Matches 52 ohm output
ot Powar-Mites 10 open wire on ran-
dom length antennas. Maximum power
10 watts. Sizg 47 W X 27 1 X 47 D,
Waeight 1 Ib. 4 oz, Price $8.95.

R SWR BRIDGE

MODEL ACA4. Favorite for QRP. Meas-
uras from 1z watt o 200 watts. Size
4T W X 2 H X 4P D, Weight 1 ib.
4 o, Price $14,95.

Argonaut

The Argonaut is for everty ham.

A transceiver that operaies

on an AC pack or lantern battery.

Covers Amateur bands 80-10, S8B and CW,

Completely solid state. Permeability tuning. Less than 100
Hz drift. 1% uv sensitivity. 9 MHz crystal filter. 2.5 kHz band-
width, 1.7 shape factor. Amateur bands 3-30 MHz. AGC,
Speaker, SWR bridge, S-meter built-in. Instant CW break-in.
Side-tone. Plug-in ¢ircuit boards. Selects normal side band,
reversible. One control tune-up. 80-75 ohm push-pull output.

@ SIGNALIZER

20

MODEL 820, Complete audio and
speaker system for receivers/tran-
eceivers, Plugs into headphona jack,
Provides maximum AGC to keep all
signals constant level. Front panel
headphona jack. Size 8%” W X 417
H X 8%" D, Welght 3la ths.

Price $39.95.
MODEL 530. Similar to 520 but has
built in FR4 CW filter; switchable.
Size 8T W X 41M H X @ .
Waight 4 ibs, F:rice $49.95.

Direct frequency read out.

Argonaut price $288.00
Power supply $24.95
Microphone 17.00

B KEYERS AND KEYER PADDLES

MODEL KR40, Soueazs keyer, lambic
seguence, Full memories. Variable
weighting. With dual paddies. Speads
from &-80 wpm. 115 volt AC oparation.
Side 1one, Size 437 W X 21" H X
8" D. Weight 4 Ibs, Price $8%.95.
MODEL KR20. Keyer. Self-completing.
On/off welghting, With dual paddlss,
Speed 860 wpm. Monitor side tone.
115 ¥ AC oparation. Size 437 W X
2%"” H X & D. Weight 4 ibs.

Price $59.05,

KRS

MODEL KRS. Keyer. Self-compleling.
Optimum  weighting. Single paddle.
Speed G-B0 wpm, Dperates from 6 or
12 volis DC. Size 47 W X 2 H X
67 0. Waight 1 Ib. & oz, Price $34.95.
MODEL KA1, Paddles as used in KR40
and KR20. Mounted in formed alumi-
num case, Slze 4%T W X 2" H X
& D, Weight 1 b, Price 318,95,
MODEL KR2. Paddie as used in KRS.
Mounted In formed eluminum c¢ase.
Size 4 W X 2”7 H X &" ). Weight
1% lbs, Price $12.95.

Agk your TEN-TEC desler to show you our com-
piete line. {f there iz no dealer in your ares, sénd
your order direct. Include $2.00 shipping for emch
Argonaut, ail other items shipped postpald.

Dept. G3

1mFEN-TEC,INc.

Highway411East (] Seviervitle, Tennasses 37862
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the Incomparable CX7A

Quite frankly there Is nothing with which to
compare the CX7A. What else is there that
has all modes 10 thru 160 meters with in-
stant, no tuning band changing? With frue
break-in CW. a Pre LF. noise blanker, R.F.
clipping, and a built-in Keyer? With a separate
receiver, watimeter, SWR meter, FSK shift,
transmit oiffset and a freq meter digital
countar?

RELIABILITY 1S NOW standard equipment.
Every component is instrurnent grade, hand-
picked, and individually tested. The CX7A
is American-made, “Ham'" tested and “burnt-
in" by Hams who build, service, and sell it.

If you want to move up to the best, phone
DON PAYNE, K4ID, for personalized service,
a brochure, and a KING-SIZE trade-in on your
gear. It's perfection for $2195.

PAYNE RADIO

Box 525

Springfield, Tenn. 37172

Nites

Davs (615) 384-5573 Sundays (615) 384-5643

Send Brochure [ | will take $................
FOI MY vt cecireasecise e e s smrev s s saneras ns s rarrasas st vnnns

Name ....ooooovvremrerenerereaeemimnnnnne. G i,

Street........u..-

011, R State............
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12, WALENM 11, KIOSQ 9, WIAEC & KILPT X, WIALE b,
WNIPDM 6. WLPS 4, WAINDM 2, WAIDFL 2 iDei) WATKZE
202, WIEMG 112, WIFIN 33 WA INRY 2N

MAINE SUM, Peter k. sterimg, KITRY - Bk KICEE,
PAM: WALFCM. RM: WIBIG, WIFBD ami XYL have itad o bout
with the finamd ane dowly recupesating, R 1MULU reports [U-meter
activity 15 pickine up i1 his are, K10GHE s en sb witi an HW-12
and domg an FB job. | waut to thank all who particrpated i the
$H'EL Bvervone did ap FE job on hamdling tratfie apd e had very
zoud wovirage throughout the state The Northeast Aren Rarnyad
Net tepurts 037 cheek-os zod 3 pieces of teaffic for fan. Seasull Net
certificates were isoed to KISRM, WIVILE New hams i Maine are
WALPPE, WNIPPH, WNIPQO. WALPOM, wAIDPZ WNIPOW,
WNIPRG, WNLPRE. Conprats, & 11V, 1o the kospital three weeks is
huw eeovesing nicety. The Sea Gull Net operates Mon. threneh Sat.
o 3940 kil ab 1700, The Pine Tree Net meets duily o 3596 Kz
ab {90, Yrathics thany WATFCM 359, KABSS/T 9A, KEIEY 81,
WALPEN 7, WATICNSL 3. (Do y K4BSS/T 165,

NFW HAMESHIRL — =M, Robert L. Mitchell, WISWX. STC
KIRNC, RM: W IUHG, Lndorsements: WA IGCL, WALJTM and
DTUSAWE as ORSs; WITRIWTAPK as Oty OBS and OPS; WERCC
av #40 Hillsboro Ve, Welvony back to WIRSC as 830 for NI
WAZEFR/E 5 now WAIPPF and WEGLX is now WIGEP, New
appuintee: WATMAR as FU for Cheshire Co. WLHIB s cupvertiog 2
cortmerial fy tor laeter tepeater nperation. K 1GMW recerved his
WM wpm e eodosement. KISIU 5 attending Lowell Tech.
WIHRG reparts {86 heckans and 233 traffhc with o welromed
increase of Wt stations. kTACL 18 bxing up a PETS for emermeney
power, Coggeats to KIVXY ard WA2EFRSL on BPLs. UW comes
thraugh gz Welcome  to WALEMEL, WNIPNC, WNIPFON,
WNIPPE, WNTPOF, WAIPOY, WATPOP and WAIPOO. WAZELKSL
annodbces the fommation of the keimorge Mowntain Radio Club,
Tratfic: tian. s KLGMW 3350, KiVXX 290, LITUSAWL a0, WERMSG
O, WAREFRIL 144, KIBUS v, WIMXT 45, KIWOV i,
WALNIM 6d, RIRSC 53, WISWX 14, WIMEX 12, WIBYS 5,
KTAUL 2 tDecy WIBYS 3.

RHODE SLAND -~ UM, John b, Jelison, K1AAY - SEC:
WIYNE. BM: WIYRKQ. PAM: WITXL, ¥HE PAM: K1TPK, RISPN
reports 11 setarms, 8360 ONE &2 traftiv. Fhe WiAQ Ulah o
Ruraford reports that the following obficers wore elevted at their
ol mecting. K 1AGA, pres.; k11U, vige-pees.; WA LUV, seov
WIDR, ticas. WATICO of the cioh s wenking on o tiore cHficient
powes supply for his HT<41 §le’s dsn working 6-meier cw to help all
“jechs improve their code speed so that they can gualify for General.
WalMNO hu been working bmeter ow with bim, WICCT s on the
air agamn atter o long absence. He is using some cuwpiment trom
WIGOLR, The KINOG chish oF Cranston beld o succesalul exhicbit st a
neaiby shopping wall, WA LNUM s working o what he calls hos
“hig mg” which he will run 4 bw in wlmost any mode. Many
membiers ane woiking hatd to upgrade ther ficenses. More e
buthfing home hrew rigs und anteniog tuners. The club bas woved
trom 5.715 MHr tn 27.371 MEe Yor ther net which meets Thur. at
2030 BFST. WITSL amd WIDK wue svevatly appointed Asst
Directors by WOV, Lwloe: (lang WIYNE 1Y, WALHBW 9,
RIQED 5, KIVYC 4, (Decy KINQG 232,

WESTERN MASSACHUSETTS - 5CM. Perey (. Nohle, WikVR
— SEC WAITDNR OW RM: WlDVW, PAM: WALMER. YIE and
UHF PAM: WIKZS. Sun. inoming WM Emerpency e, QNL 45 ad
traftic $h. During SFT ONI 47 god frathe 33, Vi sessions hud
faison with WMN, WMN, NI lat, trattic 17, Lop fsve n
ultendanres WIBVR, WITM, WAILNE, WALOSK, WAIRBL.
During the 811 WMN haid UNL 34, trathie 4. Limson wath |RN was
hud on all $¥T sessinns, Under the sdirecthion o} WI1KZS the new
2meter sepetter ARFL net tvia K11K un ML Greylock) 18 guing
greal guns San. b 2:00 1M1 22 QNI fisst session! RM WIDVW is
fochperating very well trom an operation, New RS WA IMIE
With regret we noport the pewsing of KIPY X, Any -of vou who huve
wiven instruction or eXxaminatwons [0 prospective amateues (or who
would be interested Woao duingd wre asked to Teginter with the
prapased ARRL Instructor Corps. {Wnte ARRL Hy.n CMARA
reports club memshers belped WNTOPN rbuth deat amd blimi), who
mow inoen 7161, HORA & welebrting it 25th anniversary. Jan.
tpeaker was WISL from ARRL. WALERE, B ATPDE and 130T
ate new tenihen. MARL reports hura liceases i Mass, are Novice
AN Tech 2936 Condihionudl 83, General 3902, Advanced 2055,
Ladra 4 76, Spenker ot Jan. meeting was WIOKN. Sez previous C5Ts
for Ist of sctive West, Mass oets, [rafficr (uno Kisdl 2102,
WIBVR 141, WM 129, WATLEL Tol, WAILNE ®], WALDNE
37 WAIMIE 0, WALEBE 24 WINTR LY WIKZS [e. WATMEE K,
RIVEN 4. iDecl WIKZES 4.




Somebody once said
there's no price for perfection.

1 2

3

Perfection. it's another name for signal/one’s
CX7A. When signal/one engineers set out to
design the CX7, they started with a clean slate.

They sat down and brainstormed. They
triad to come up with every conceivable feature
the serlous amateur would want in a rig.

Once they had the features figured out, they
started engineering innovative circuitry . ..
right from the chassis up. And they didn't
compromise, either in ¢ircuitry or in the
components they chose for the rlg.

Oh, sure, there were problems. You always

Features:

1. lnstant band change without tuneun.

2. Instantaneous digital frequency readou?.

3. IF shift control,

4. Built-in pre-IF noise blanker. -

5. All popular modes of operation.

6. Teansceiver-plus-raceiver opetation,

7. Hang AGC levels out wida swings in signat strength,

8. All ham bands from 160 through 10 meters,

9. RF envelopes cilpping provides matchless talk powsr.
10. Metering of all critical functions.

6
Now there is: 52,2195.

run into that when you’re making electronic his-
tory. But we've been ironing out those problems.
And we've come up with a rig that should answer
every amateur’s prayer . . , the CX7A.
in fact, the GX7A makes all other amateur
gear seem obsolete. It's like having a room full
of sophisticated gear In one single desk-top unit.
See the CX7A at your signal/one dealer, Or
write us today for a detailed brochure. You'll be
perfectly delighted when you see what
dedication to perfection has come up with.
Even at $2,195.

J: Sl one

a subsidiary of

Gomputer Measurements, inc.
1645 Wast 135th Sireet

Gardena, California 90249

Phone: (213) 532.9754
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Transmltter Module
$49 g 5 COMPLETE -

NOT A KIT!
90-Day Warranty!

= Repeater Entry . . . just add ant,
mike, Xtal, 12-16 yoits D.C.

* Transceiver . . . Half Cost! Add police
band rec. Rig can cost under $760.

+ Walkie-Talkle Compactness . . . glass
epoxy PG hoard only 3" x 314!

+ Power inpui: 1 Watt D.C. to final.

ORDER — AVCOM, Inc.

TODAY!
P. 0. Box 29153
Columbus, Ohio 43229
LM-210 10-W POWER Amptifier Module $29.95
TN-421 TORE BURST Module $19.95
kl%u —_ lj’[zn — %v

CAMP ALBERT BUTLER RADIO SESSION

13th Year . . . 600 Graduates!
Courses taught: General theory, code, Advanced
Theory and code: amateur Extra Theory and Code,
Golfl privileges at New River Country (lub, and
fishing. Truly a Vacation with a purpose!’t
Yuly 29-August 12

People attended from following states: North
Garolna, 3outh Carolina, Missouri, ‘Tonnessee,

titah, Florida, Oklahoma, West Virginia, Alabama,
New Hampshire, {owa, Dhst, of Columbia, Arizons,
Indwane, Ohio, New Jersey, Mew Yourk, Massarhu-
seits, Maryland, Virginie, ilhnows, Michigan, Gear-
gie, Kansas, Mississinpi, Neheaska, Muaine, Ken-
tueky, <olifnrnia, New Mexico, Arkansas, Texas,
Wisconsin, l.owsiana, Oregon, Conneecticut, Min-
nesota, Peansylvania, Yermont, Outside UJ.5.A.:
Puertg  Rico, Saskatchewan, Ontano, Quebec,
Granada, Spain; [ondon, Enpland; Geneva, Swt-
rerland, the Netherlands, sAntilles, $&, Crom, V.1
[ e e e e et e et s s e
. L. Peters, KEBNJ
Lrekterat Secretary
I Silvin Hoth Y.M.C.AL
fllin, Norrh Garnline 28621
llh‘y; =emel nie the Bookiet atd Applieation Blank for the
Gl Albert faztlor Radio Sexsion,
NARLE

.
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Hammnsnd amrasnaal

NORTHWESTERN DIVISION

[DAHO - SCM, inwald A, Utsp, WIANN ~ WIFRL i back in
Salmaon and reparring 2 daroaged linear, WATOIG reports 2-meteT {m
is cutelling on in the fdabo Fafls wpea, & oew -nweter repeater has
been installed on Gern™s mountatn near Diiges nang frequenies
Hb.34 - 14694, The Tduho falls pang ane asmg (46,74 tor local
satdacts. The de Rock Clul provided commisinations for a fol
mile snow mobile yace. Members parhepating wens WTDQU,
KFPGOL, WATMDS, WATIIC, WATRVA, KTINE and W7AXL,
WATOQL lost his bU-it. tower in 84 mph winds. $700CT s the new
MARS vouth training Jdu. WIIWU was elested pres, ol the Boise
chapter of the ldaha Society of RA, Other afficers nra WIETN,
WTIMA, WTHEL & moving to [mmeit, WATICP is the snew
Lewston-Clarkston club pres. and WATLRP secy - WATUTS, vice-
pres, WIDWE is NC for a oew 2-meter fm net which mects each
Tae. af ¥ P.M. MST using the Orian peak repeater, 146,99 recewver
wnd 14944 tramsmitter, FAKM Net reports 31 sessinns, MH2
whieck-ins, 84 taffic handled. Lduho P.O). Net, 1! sesvons. 116
wheck-is, 47 traffie, Traffic: W7GHT 288, WATRDD 56, WIZNN
A, WYAKL L2, WHY 8,

MONTANA — UM, Harry A, Rovianes, WIRTY — Asst. SUM:
Rertha A, Roviance, RTUHA. SBC WITYN. PAM: WATIZI. The
angl Butte Anatenr Radio Club instaltabion was held 1an. 22 with
(70 peopie m atfendance. Montana fust OFfice Net meets at 7130
P M- Montana held oae ot the best ever 51T this veur. Congratula-
tions to all who parhowpated. Fhe Missoula repeater is operating at
mresent on Ta-7h, KTRKB handled o fot of the ST traffic by
RITY. roogratulations to WATIUS on maeking BPL. Montuna
Fraffic Net for dan,, 97 checkams, SF turmad ¢mabiic aith 21
saslons, More intetest i Peng shown i the sectron with sume
eenicter t, Two meters i sfll growing. Trathic: WATZJON 502,
WTEKB 401, WITYN 255, WATIZR 31, WIRZY 13, WITBK |,
EIUHA 6, WATOIBH 6.

OREGON - UBL Dale 1. Justice, KTWWR - S50 WIHTE,
EM: KTGGD PAM: KTROZ. WATGTY repoets for the AREC pet
tor e, wheckeinn 336, traftic 135, coatacts 260 masimun
wminbes L1 Jan, - checkans 292, traftic 15, cantacts 24, masiumin
waiihies 14, WATKEU reparts for the O8N for Jan. — wesions 12,
check-ms 130, traftie 79, WATESO is portable at Severn, M., und
keeps 2 sked with WATKIU in hus home town, WAFTN made 416
phone patehes to 5.8 Asin Juring Fan, W7ESL is on Zemuter RTTY
trom Bend, High water in several asews eccured not once, bt twice
dunng the month, Several stubions wore active sind the state camitol
stahon was stutiding by, KTTZP had jus OBS renewed and b active
sl two st sixa Trattior KTROZ 327, KTOQFG (70, KINTS (449,
KTOUE 110, WATIFS 40, WATRYP 35, WTHLF 33, KIWWR 37,
WATMOK 26, WATNWY 20, WATRRH &, WTLT 4, WICOUH 3.

WASHINGTON — =M, Arthur Hennang, WIPL — SR WIHUIWT,
BM: WTGYTE. PAMs: WOV, WIMCW, VHE pAMs: K7BHO,
KYLRD. New appantments: WATMEG, WATMIL, WATOXO a5
OFSs. Regret to say WIHCT and WTSJX hecame silent kuyvs

Mer dimepll GNT T Heen Mgr

WHEN nids LR 1] Iy WTGY
NSN o300 ind .16} MOOAATOCY
AL [ 315103 B O I £ ATUWT
NWSSH H2I0 10w 3 A1 KIKPC
NN HERTI P %13 Tun Gl BTVAS

Walla Wails Club sanual Anction will be beld Apr Y. 5FT wovk end
bad weather had detereent ebfect on some planned activibies but all
wgree this was our mast seeceswtal and smoothly mn Sk esvscse,
Limsson functions were IR between vht wad T3-meter ARLL geoups
aml also between AREC amd state sevhon acts tor intrastate qnd
out-of-state tealfic. Bath 2- and 6-meter ARLC nets bad tremendous
steeess o SET. TAX plaved a park 1in 2-weter SET 1oo. New
frequency of local BEAX net i 14580 MHz 9 PM. Mon. Conbagt
NCS W70CV. Don't forpet Skamt ARC Hamfest at lsrvant Grange
Hull Apr, X2 QUWA Section Il Dipner meeling s Apr, 2%, Lews
sind Clark Hotel Contratin, W7USO visiting son in Belpum wil be
back Mavr 1, Clubs having training  programns, aud instnietors
workmg indwidually are urged to rogister with ARRL Instmactors
Corps, See lao, QST pape 104, KTIRE s Contest Chomn, for QRP
ARC intespational. New OPs WATMIE worked about 200 stations
in lan. Phone 1) Party, Tradfic cdany WTBA 13y, WTPL 347,
WIKZ 266, WIDTX 204, WTBO 245 WICYF 156, WIUWT 132,
WIGVC 131, WATDZL 125, KICTP 16, WIMCW w7, WIQCV 97,
R7VAS 87, WATRNW K3, W7AXT 79, KTOZA 76, WATULY 6o,

TEBO 61, KIOXL A6, WITRY Y WYHMX 46, WATHCL 45,
RYWIG 42, WTIRL 34, WTAPS I, WYHIIN 4, LTNZV 0,
WATELL 26, WTLISO 25, WTFOL 2 WTAIR 19, WATGVB 12,
K4ZD¥7 12, K10KC 11, WATOBC (), WATLMO 9. WIRXEH 9.
RIGSE 8, WIZHZ 35, WATLOV 4, WATAVT 3, WATMI 2. tDec)
KTORC 1o, KINAV L,

OIMATER ] T e 7 ANrLId Lt d LNl r R I P vl v st Ml E v En 1 v IvwraiErY e iea
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“"W2AU” BALUN=%:12:95

1. HANDLES FULL KW INPUT—THEN SOME.Broad-
Banded 3 to 40 Mc.
2. HELPS TVi PROBLEMS By Reducing Coax Line

Radiation

Fiek-Up

Y. NOW ALL STAINLESS STEEL HARDWARE. S0Q239
Double Silver Plated
4. IMPROVES F/B RATIO By Reducing Coax Line

5, REPLACES CENTER
Antennz Pull of Qver 600 Lbs.

6. BUILT-IN LIGHTNING ARRESTER. Protects Balun
—Cnuld Also Save Your Valuable Gear

7. BUILT-IN HANG-UP
\"Etzb‘ Multi-Bard Antennas, Dipoles, Beam and

rads
NOw BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.5. ARMED FOR

INSULATOR. Withstands

HOOK. ideal For [nverted

EAA, RCA. CIA , CANA-

DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS

THE WORLD GVER

17" WHAT'S
INSIDE
THAT COUNTS]

BIG SIGNALS DON'T JUST HAPPEN—
GIVE YOUR ANTENNA A BREAK

Comes in 2 models. 1:1 matches 50 or 75 ohm un-
balanced (coax line) to 50 or 75 ohm balanced load.
4:1 model matches %0 or 75 ohm unbalanced (coax
line} to 200 or 300 ohm balanced load.

i
CA)SE
[TL

we'll GUARANTEE

na other talun, at any
price, has all these

AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIRECT features,

UNADILLA RADIATION PRODUCTS ~ MFRs; OF BALUNS

UNADILLA, N.Y. 13849
Dept. H

ﬁreat Business Opportunity

(L Run a Radio Shack Store Under Our

Go into busmess wrth us—capitalize on
your ability, share in profifs, enjoy big in-
come! Radio Shack needs 300 more stores
nationwide to meet the growing demand
for its products, and maybe YOU can have
a “Partners In Profit” store!

As our partner, you're backed by the

training programs of a 50-yearold com-
pany and the best in advertising.

YOU do your own hiring, control your
own local costs and profits, and call most
of the shots. WE pay all fixed costs—rent,
real estate taxes, depreciation. A Security
Deposit of $12-20,000 gets you started.

You'll sell stereo hi-fi, radios, walkie-
talkies, hobby kits, test instruments, an-
tennas, tools, batterfes, wire, recorders and
much more—-Realistic, Science Fair, Archer,
Micronta—all our exclusive brands.

“PARTNERS IN PROFIT” PLAN

Apply Now for a Radio
Shack Store! We're
Willing to Bet On Your

Future—If You Are!

You'll have the know-how of a thriving 1400-
store firm to back you up—and you'll enjoy the
added prestige and security of our parent com-
pany, the Tandy Corporation, a NYSE-listed, rec-
ognized leader among firms in retailing. Act NOW!

CALLOEO\II-VLFEI?{ 3’61“?' v*i.“’??.?"'%r..“‘?{.’ T.ngf?h.s’}ii’f 76107

Phane (8F7) 335-3711

g & IANOY ¢ URPRRATION LOMPANY

Rush “Partners in Prafit” Details to:

Please Print

Name Phone.

Strest. Apt. 3¢
City. State Zip.




WIRE TUNER

RANDOM WIRE ANTENNA TUNER

All band operation {80-10) with army wire aver
quarter wavelength, Absolute 1:1 SWR. Full
amateur legal power. Turn counting dial on
rotary inductor for exact resetability. ldeal for
portable or field day aperation.

B ALL BAND OPERATION
BUNITY STANDING WAVE RATIO
M IDEAL FOR PORTABLE
BCOMPACT, 5" x 6%” x 107

MFULL YEAR MONEYBACK GUARANTEE
S0OLD FACTORY DIRECT ONLY —  $63.00
Wo6's add 9% California sales tax. Send check or
money order ($15.00 depasit on C.0.D.'s)

Frice F.0L B tactory.
to: PRODUCTS COMPANY

1003 50UTH FIRCROFT STREET
WEST COVINA, CALIFORNIA 91791
TEL. 213-335-2430

FREQUENCY STANDARD

Only
$32.50

lless buatteries!
FOSTPAID USA

¢ Precislen crystal

* Fully guaranteed

* Moarkers of 100, 50, 25, i0 or 5 kHr se-
lected by Front panel switch.

s Zero adjust sefs to WWV. Exclusive circuit
suppresses unwanted markers.

¢ Compact rugged design, Afractive, tom-
pletely self contained.

» Send for free brochure,

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

A ———— R B L T e

PACTFIC DIVISTON

FAST BAY — ROM, Pant ). Parker, WBADIIH - RMs: WoEPW,
WAL, Moch woek was Jone by MDAKC for this vear’s SET,
Goad Red Cross linson, WAGDEL and WAGLYB have been very busy
at awhool, WARLY R has ew mverted Y™ for B0 meters, WolPW
really worked this year Jurnisg SE . Congretulations to We TS on
recriving SRWAS award. We/b put up pew tower and antennas,
WHUBE made 00 podits tn D Tone contest, WSYRMG, ex-ke X
will be lesving for “lex. i dnne. WABEIH 5 going great with his
new Geneyal Class, averaging iU students. beattoe; dlan,) Wolbly
456, WHeVIW 38, WABIYB X WSYE/6 3. WoZk 1. 1Dec.
WARIYR 5,

HAWALL - 5CM, {ec ¢, Wcal, KHABZE - Awi S5EC KHGBZT,
RM: KlibALL PAM: RHuGIN. VHE PAM: KH6GRU. OSL Mear.:
KHADQ, FCs KHss GRQ. BAN, GRD, GLU, HHG aad BEZF,

et Mz TuaefE£Hgyrs
Confusian (paiches) TLAAG G0NV AEL
Yriendly T 240 Fgn Mep
Pacitic [ntersland 14.335 X I0 M-y E
Micranesta 4345 OXA0 T-Thasu
S5.F.Asia 14.320 1.4t Al
15lander 21081 a9690 MW-5
PACDENET 14.26% taon T
Flayboy After Dark AR80 10D Al

WOSAL v KH6ADR when Re's on Mani’ WHBWIVKIR and XY
were on Maui For sub and sutl, They me2 kHol L and KE6EY and
hind 2 plessant visit. KHGEE operates the optical chinie at Tripler
Army Medical Center. When ¥oir drop in ro sev him vou really have
an “gvehall” QSO! In the Towter base dwhon dept.: At 4 recent
gatherny in Waicnze and KHADXES the wubile gany devided that
the prapased new Fripler Hospital repeater would he aoswigned
146,20/ 80 presently used at Diamond Head repeater and Diamony
Head «oubd be 146,247 ¥4 {o keep dem Haoles from 'da Mainiad
from servaming. Divmond Hewd will conbinue to he linked to Mt
Haleakla, Mow, Good show Feflas. ®WSOQOVKHG cane through
Henolulu on fus way to fA-land. The Army MARS repeater is Up
and working. £3et your repotts to me hy the first of wach month.

ME¥ADA — S0UM, Leonard M. Morman, WIPBY - 5 AROU has
been proclamed by gabibitors and delegates @ the nomber one
wavention ad oo regstered with die U8 Patent (3ffce. The
next brig conventron ob the west is the Sterra Hamfest held apnually
m Aug, by the Reno pung, LS1 to K7ZAU for detals. WTILX,
er KTAAS was preveitfed 2 plague o1 SAROL by WICEP for his
outstanding public service Bondimg raffic 10 Rew York State,
LIZOIK in louking for NH contact on & meters for WAS, WATECT
and WTILX are fop cw tratfic handlers in Nevady, WATDSP and
RIYOK bave ew tm handie-talkies, K3TVN and K7Z40U have a
new Prstuo Tower. Mobilmg i the wast try WUARR-T255 and
WPSH-39s 2 amid of conrse 34094, Traltic: WIILX 29 WATRCT 4.

SACRAMENTO VALLEY — “UM. Joha B Minkse, 11, WHEY A
Fhe Lussea Arvateuwr Radia Olub lsts 17 chacter members, 13 of
wivch are icensed and [0 of whom ape ARRL members. (Officers of
the wiub oelude KeOM, pres,; WOGOT, vice-pres.; WoWME, s v,
WALFOUE, vt mer, As g b project, the ytoup is workug on the
piechase v oan HW-12A kit andd will assanble it tor a fellow wnateur
who iy hliml. Now 15 the time to start planning for Field Day.
yoist preparations are tzade with cate f wall be an emjoyable event
Tralfic: chimt KoY ZU 40, ReKWN 30, WAL GU B (Dec.t Wal NZ
o, WANER 4. tNov.i WaNKX 16, (et WaNKR 4,

SAN l-RANLl‘iC‘U — Acting SUM, Hugh Cassidy, WALAUL ~
i Ce WAIELLL Wak VO passed awny swddeniy i Jan, San
lram:l O, Mdﬂﬂ. Sonnu ad Humbeldt Uounties swere active in
the Jon. SET with possubly the best showing ever, We RO was wtive
in the last CD Party and bebeves that e was the only ane m the
section who s acbive, WBGJOP ¥ apain oiitbound for the Orient
aod Australia, The new offieers tor the luereks Radio Club are
WOSLX, pres, WORNIL, vice-pres.; WADAS(), treas.: WoBWY, weuy,y
WALGHR/G, uct, mnpr. WOSLX torwarded twenty five reports on the
weuther net during Jan. Wb vas in Hawan on vacation diring
Jan. WoNUT was at the Freana internanonal DX meet aiong with
WAGLIL, WB6ZLIC with NDXCC nmied down, +fl on cw, has gone tor
ule uf those programmed keyers to smpgove her speed m getting
more of the riwe ones. Lightning Mt the munlh-use tower on which
KOGWE  has its repeater sptenna. Consderable damage to the
commercial instaltations theee hut the repeater escaped with minay
damage, WA AU was awirded a Uertificate of Ment at the Pawific
Division meeting 1w Der by ARRL [Hrector WaZlts, (he doeh
mevbng of the PT&T Radio ¢'lub at S0 braneisco had WAbNDZ
apeak on VHE antennas. Wo R} wiry 1 thers tor the bBeb, FMT,
vonbrting iy unbraken string which s petting close to the twendy
vear snark. WoOMT) and WeUM an: puzziing wronnd with some

T



At last! A GOOD
Solid State DIPPER

No power cord.
Performance equal to or superior to the
best tube type dippers.

1.8 to 300 MHz

Smooth meter reading over tuning range.
Good Dip. -
Sensitive metering system, using
Zero suppressing circuit. -
Q-Multiplier for very sensitive
absorption-type wavemeter.

$11000

Gompleta with coils, alkaline battery
and carrying case

JAMIES WINLILIEN wenuracrumme cova, we. /i

#

=® HAM RADIO CENTER
ANNOUNCES

DIAL ‘A'DEAL

NOW: Call your order in, and we'll pick up the tab for the phane call. (Minimum order $10.00)

HOW: Place station to statian call, When phane bill is receivad, forward copy along with our invoice covering
order phoned in, we'll send refund check. DO NOT CALL COLLECT,

PLUS: We will ship your order PREPAID if destination is in our UPS surface shipping area. (Limif-108" width
& girth combined and 50 {bs. max wt.)

COMPLETE STQCKS ALL MATIONAL BRANDS WE BUY-SELL-TRADE USED EQUIPMENT

WRITE FQR LIST
HAM RADIO CENTER, INC,, 8342 Qlive Bl, 5t. Louis, Mo. 63132 Phone (314) 993-6060

_4.——'1—
EEN EINEE ¢ IS ¢ o ¢ NS
QUADS! QUADS! QUADS!

Prices are for complete quads. Enjoy all the ad.
vantages of a full.sized quad. All quads complete
with hardware, Noisy locations our speciaily.

SPECIAL DEAL ON A QUADY/ .
TOWER COMBO, OR ON A TOWER ONLY.
Ppd to nearest freight terminal.
element, 3 band (10-15-20) $69.95 o
element, 3 band (10-15-20) $99.95
element, 3 band (¥0-15-20)  $129.95
F.0.B. TAMPA, FLORIDA

(813) 988.4212

SKYLANE PRODUCTS Tompte Ferace, Fa. 33617

VGH SPEED KEVING RELAY
DAPTABLE FOR BREAK-IN
ARIABLE SIDETONE .
LONG BATTERY LIFE
STRAIGHT KEY OR AUTOMATIC

Warren Biskenhead, Inc,
P.O.Box 1146 KANEOHE, HAWAII 96744

139



WANTED FOR CASH
R390A  Receivers  FIMACVarian Jubes e
61813 /R 3udtl tubes, WE445AKlystrons
40T Antenna Funers. Colling SIRY 5151
SiV4 S51V4 5144 a21A 73R 8A0K ATEM, or
any other Collins item,
L]
MID-WINTER SPECIALS
Callins 61872 . . . ., . - 755,00
Tektronix 1L ., . P T5.00
Taktronix 19048 , . . . . . 85.00
Tektronix 381484 . . © 350.00
Tektronix 26l . . s 75.00
Tektronix raz P . 275.00
Hewlett-Packard 2024 . . 125.00
Hewlett-Packard 6ORD W HF- Hi— 5 495.00
Hewlett-Packard 3440}\&344?5&0\1’[\;‘! 395,00
Hewlett Packard 6201 A H.L. PS5, 57,50
General Radio 1001A late 450.00
Power Design 36100R N-38 VDC/IO A 12500
Wayne Herr BE01 RF Bridge |, 250,00
Wayne Kerr B301 VHF Bridge . . §175.00
Wayne Kerr Universal Bridge |, . 19%,00
Fluke 102 VAW NMeter . . . . . 190,04
RASSLRD UHFS.G. . . . . . H95.00
tIhis 5 o partial listing of hundreds of test
iterns available Write for spevifie require-
ments)
We will buy for cash any tube, transceiver,
recever ar test gear af § percent over prevailing
murket price,
The Ted Dames Company
308 Hickory St. Arlington, NJ 07032
(201)998-4246 Mites (201}993-6475 =
» SE— . " EeTm———

AT LASTo~
A SPEECH COMPRESSOR wa
REALLY WORKS!

RPE-3M MODULE
[ONLY $22.50

e LOW DISTORTION
CERCUTT
e FUELY WIRED &
TESTED NOT A KIT
e WORKS WITH
PHOUNE PATCH
@ INTERNAL UNITS
& MODULES WORK
MOBILE
e FUELL, WARRANTY
-<OONE YFEAR
* ENTRODUCTORY
LOW PRICES
i 1{unms residents add
£ Kales T ax)
Write for specifications
and information sheets
{free)
Bremonstration Tape (cas-
sette) available (32,00 de-
DDSII)

RPG.3,30 INTERNAL UNIT
{$24.95)

Box 1201 Q

61820

RP Electronics

CHAMPAIGN, ILL,
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facsimete mear Traftie: WoWLY ),
WEBWY 34, WAGATEY 1¥, Wl 'Y () 2,

SAN JOAQUIN YALLEY - SCM, Ralph Saroyan, WolbPTI —
Yt still have time fo send for vowr pre-registrafion tickets for the
Fresau Amateny Kadio Hamfest, May 29 30 at tie Freson Hilton
tFARC, P, Box 783, bresno, Califl, Op June 2, (977 BM West
i e held at the Tropicanns Motel, in Erosne, Beservations go to
WBBOSH. The Aunual Nerthern Cul, and southern Ual DX ciubs
vonvention was held 1n bresan Jane 32, 1972 There were 328 in
attendance  along  with WhiRY, K6DPE, LhlRO. WALWXP,
WaRTW, K6RPH, WeRIT and Wolill. WR4DHA is active on 2
meters fm, W6OB) and WB6OGO are on 2 nrters fm. WBaKUQ,
WHOIRE and OH2BMD, visitor. were alvo at the DX sonvention.
KoPE and WBAOSH hold Novice clusses in the Sanger |abrary,
every Mon, night. WAOWL holds code classes for Nowvees ulso.
KBOZL, uperator at K40G, attended the DX convention in ¥resno,
WAAWXD has a tive-element beam un 20, K6QPT has an antenna
farm with o hiveclement 20 and five-clement (5 bean. WBEJAX has
¢ 71Tt fowes with a 20-meter heam, WEKOQFE also attended the DX
arvemition. K6LXA is located in Yasemite with Ma Hell, WA6AUZ
s i VU2-Eand. WBUNMT is in HC-Land. WB6QQF is again mabale
m 2 new car, Fratfic; WAGIDE 1o, WASLTPR 7,

SANTA CLARA VALLEY - 50M, lamwes A, Hawser, WAGLIT'A
— K1 WAGKKE, RM: WeBVE., WoBVE 1w manawer of NCN,
WHAUL is runming phone patehes to El Savadon, WeDET 15 active
with new Zancter gear. WOZRJ and Wo VLT went to SARCC.
WHRFT is agan active no NCN. WAGLKE i new pres. of Northemn
Calif. Unntest (Tub, aud also weot 10 the Fresno LK Convention,
WABRXE reparts that groups 16 Bedwoud ity, Pale Alto,
Mountain View, Ban Jose, Loy Uintos atd Satatoga ureas participated
in §ET. WeRSY is nutive on TCC. Many thanks to WoVET for a fine
job ax SCM and his help in getting me started, Traffic: WoRSY 533,
WOYBY 322, WHLHVR 216, WABIEA |76, WONW 141, WoAUC
PV, WhDEFE 74, WEZRA 17, WeD1 11, WeRET LE, WoelUU to,
WARDKE 5 WAGRXE 1.

WRAEOT 25, WASRLX 1S,

ROANOKE DIVISION

NORTH CAROLINA — MM, Chuck drydges, WAWXZ - SEC:
WAEVAN. PAM: WB4IMG. #M: WB4PNY. The banner activity for
Jan, was the 5ET, thanks to ll who took part. Our operation “Deep
I'reeze™ was very successiul and traltic fiowed in g very smooth
manper. W4EVN is to he cominended For this thought provoking
exercise, WAAKWC had fun in the €D phone pacty and (5 a tew
OVS, 4GOS has 1% AVT/WE goung and caniinues o he » fine Q0.
Mecklenhnrg ARS reports W4BFH in Red Cross hldg. active in SET,
(ther happenings in Charlotte include a t.meter net, the Chariotte
Hornet, on 5164 am, WA4WZQ, OVS in Vuldese, hooked 12 states
on 6 during vhi Swecpstakes. Asheville repeater WA4BVW radiates
from Bt Pisgah on [6/76. While m a. WAAFM/M clicked into
Asheville oo 2, Fayetteville ARC prexy. WAEHT reporis i messige
service tur the Veterans Hospital, afio » o-meter repeater on
50.48/53.45, Cumberland County ¢ WB4AMTG had hts traaps very
getive in SET. KAGLP and K4HDO wete given ARRL Servire Awurd
tor their etforts during Ginger. The Carteret-Croven ARC had a club,
auction and K4JLW continues to write the “Short Circuit.”” The
Raleipgh ARS had a series for ham radio vn Ch. L1 in Durham,
RARS lso wits uutive in SET and covered the Capitol, led by Wake
County b4 WAFMT, and Bert reports J-meter and 10-meter nets
puing, WB4TOP, halding Tech., is alternate NCS for the National Jr.
College Net o 14,317, Thurs., at 1800Z, New hams in Charlotte:
WNGYNC, WB4ULP, WB4YOH and WN4YDJ, Heard in Noviee
Round-Up were WNATMD, WNAVSA, WNAWOG and WN4WLITY
Trattie! {Jan.t WEAWZE 265, WEIPNY 281, W4LVN 205, W4PCN
120, WAWXZ 76, WAGVYNY A, R4COG 39, WBINRZ 14, WaACY
1R, K4EZH |4, WA4KWU 8, WATYF n, WB4HGE &, WA4AWZO 1,
(Dec.y WB4WZR 2|,

SOUTH CAROLINA ~ SM, Elizaheth Y. Miller. WA4ERP -
SEC: WALECH Asst, STC: WAWOM, PAM: WAMTK. RM; R4LND.
W4DX rebuilding 2-meter and 4300 MHz antennas. W4 BOL building
15- apad Zmeter arrays, WAEQZ recovenng trom diness. W4HDO
new }TH is Camden, W4EZF and YL W4GUZ iguently celebrated
26th wedding anniversary, WaA4VZO hittng the books for ns
Master’s, WAZIZ, teaches private kindergarten. Margaret was imagin-
ary hurricatie that swept across state in SET, with suspenssinl
excitement for 53 ham stations wnd 12 participating broadcast
stattonst Yes, our BOC brethren were invited in on the act as biai
hnk m our chain of communications to the public, The NSBN
operated coitinuousiy 8 houes in SET, handling 82 messages and
“dispatches,” Correcting net time ervors in last month's weport,
SCSSEN meets daly up 39ES kHz at OON0Z, Early CN is 0000Z
Late LN is 130G, both on 3573 kHz. Late session is tratning net. All
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WA N T ED!
CLEAN DRAKE GEAR

M e

% MUST BE CLEAN,IN GOOD OPERATING CONDITION WITH MANUALS

COLLECT YOUR
REWARD FROM

et T MK K
REWARD :

$19508 ~—-= FOR YOUR 2B ON A NEW R3B @ $ 375.00
5 220,00 —— FOR YOUR R4 ON A NEW R4B @ $ 475.00

$215.00 —— FOR YOUR ROA ON A NEW R4E @ $ 4715.00

5285.00 -—- — FOR YOUR T4X ON A NEW T4XB @ $ 495.00

$400.00 —— FOR YOUR TRG ON A NEW TRY @ § 599.00

<

Electronix Sales

23044 S. CRENSHAW BLVD., TORRANCE, CALIF. 90505
Phone: {213) 534-4456 or (213) 534-4402

L&
Y,

eAttractive black and gold ARRL em-
blem decals are available to l.eague mem-
bers from Headquarters. They measure
approximately 4 by 2 inches, will adhere
toalmost any surface, metal, glass, wood,
plastic, and come complete with direc-
tions for applying. Use them to dress up
vour car, station equipment and shack,
They’re supplied at 10 cents each —no
stamps, please — to cover coats.

IS0 0088580800805080

AMERICAN RADJO RELAY LEAGUE

Newingten, Connecticut 06117

% LOW SWR Hi EFFICIENCY
: 7‘ Ring transformers for Quads, Dipoles,
~- and Inverted VYess, Gampletely weath.

~ er proof, Single hand units $18,95,
5 tri-band units ‘524 95, Postage pre-

“% peid in U, 8,

H & H ENGINEERING
. P.Q. Box 68 La Mirada, Calif, 90638

Ry N R S A ————— p——

JUST DISCOVERED!
50 YEAR OLD FLAME PROOF KEY

TYPEJ-7-A

Gov't. Order No. 141082 Dated: 1921

Beautiful heavy duty construction, in new work-
ing condition, For the coliector, antique buff and
antique gear museums, An unusual conversation
piece, curio, desk wetght and gift.

ARARE FIND! LIMITED SUPPLY!
ORDER TODAY! — $9.95 PPD

HACE & RALLY ACCESSORIES
79 Washington St. « Brooklyn, N.Y. 11201

WORLD QSL BUREAU

5200 PANAMA AVE. RICHMOND CA 94804 USA

THE ONLY @QSL BUREAU to handle all of
your @QSLs tn anvwhere: next door, the next
state, the next country, the whole world, Just
hundle them up (please arvange alphabetically)
andhsend them to us with payment of 3 cents
gach,
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ADIRONDACK Proudly Presents . . .

the lC'Zl

® 24 Channel capability,

® A new high — very useful in these days of new repeaters
going on the air constantly,

& Front panel — P.A. tune control —- a real advantage to get
maximum output.

& Separzte 5 and disenminator meter =5 KHz — panel.

& R.1.1. —— contrel on receive — either | watt ar 10 watt
outpnt.

5 and SWR meter combined.

Remove YFO plug.

12 valt DT or 110 velt AC aperation.

AG and DC cable supply.

Discriminator meter — a ceal addition.

Lrystals — supplied with 4 channels.

This is an entirely new approach in 2 meter FM gear, Just
imaging 24 channel capability, SWR meter and S meter, plus
netting condenser on each transmit and transceive crystal, plus
many other features original with this unit,

Manujacturer hy Inoue Communication Equipment Corp,
wf draka, Fapan, already well known ta 2 meter FA users,

Send your order today.
Authorized Inoue Distributor

ADIRONDACK RADIO SUPPLY, INC,
185 West Main Street, Amsterdam, N.Y, 1201¢

$389.00 Net

[ X E XN N ]

ENJOY EASY, RESTFUL KEYING

wih WIBROPLEY

Sending beecomes Tun inatead
of work with the SEMI-
AUTOMATIC Vibroplex, It
actually does 21l the arm-
tirirg nerve wrecking
work for you. Adjustable
to any desired speed.
Standard models have pol-
ished Chromium top parts
and gray base. Deluxe
models also inelude Chro-
mium Base and red finger
und thumb pieces. Five models to choose from. Priced at
829,95 1n $36.95 for the deluse ~Originai™ Vibroplex.

VIBRO-KEYER

Worke perfectly with any
Yilectronic Transmitting
tnit. Welghs 2 lbu.. with
# base 814" by 4
broplex’s’ finely
parts, red knob and finger,
and thumb pieces. Standard mod-
vl $22,95; Del.uxe model inclodes
\"hmmium Plated Base at ouly
520,95,

Order todoy af your dealers or direct

THE VIBROPLEX CO., INC,
833 Broadway New York, N. Y. 10003

Folder

UNIVERSAL TRANSMATCH MODEL U.T-‘[

Most flexible Transmatch on the market.

® Wi match joads from 20 ta 4500 ol ARV PE P, 80 tho
L8 continueLs
- thrl!es mpmes. serticals, supns, beant, yuads, {ong wires,

® i Great receing ard — up to 206 effectne improvemant In
LN orati, Vises bl dahnson 4.5 Ky capdotors, Compaeb
Al heagtituily styled, tiiatantesd, write $94 95

tar additional details.
wppd. Sank, LUha)

ANTEC COMPANY, ING, A
l 67 Hriprchite Rd_ Blﬂfalu, 4.7, 14228 Tel: Fio— 3377308
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stabions qvted to participate. SCPN meets an 330 Kz Mon.
through Sat. at 1T, and on St =t 13307 wl 2030017, SSBN
Mok EHL T rattier WA 20 NdRALZ 1S,

STRGINIA  S°M, Bohert | shiske, b IGR el UM AL
Martin.  Jr. WATHY. Sk WAGPRGL Assb Skes. WAL,
WHACYVY, PAMs: WAMHGL, WAGYNE. RMs: WA4EI., WBENNU,

WASILL Conpeats to Central Vo, Contest Club, K38, secy., oi
SRIE affilietion. Jan, VSRN ONT 1005, 4310 3585, WHAV TR speat
waek ot KAKDI WBISIKS [ took pepeedence aver BPLL WH-
VIR fnst keves fur the (ast mght of SFSF L appeais o Bave
pone wit very well i Vao RPPIVIE trving 1o pet RITY net gong,
WAYZ0 reports preat tun lg 160 contest. bimctor §460C uttended
Board meeting 1o Bartiond; took patt in G LD, 160 onntest and
SET WRAKEI <6l eolleching ~tutf For the proects he intemids to
start. WRAP AR m (W CL Party. WHINNG now | wbra Class.
WADM bod a Litle S0 F setion, WNAWLK w o iew member of
SEYWA. WHI e the cver 2500 cownty platean, 1 dom’t five s
apiizte from WAAWOU thi month: alve, € hardic is siobile. Cooprts
fo WRADRH tor arbele o fhnts & Kinks i Febo maie, Stadies
vonpeting with rrabfe ut WHIKNT, Mark his abo been aueepted af
Buennselier Poly Imt. Pleased to hove R 3MLU, Jone time VBN RM,
back m getion, 40P in aml out of bospiisl. WASTHE and
WAANIG tathang hig with new S%-2°10s WALLIE oft saumm and west
until mig Apr. with ¥Y1,

Salt Mine Net Y NERTIEN R R 2
VHHN EATR as0 . 2o Dy
VAN KT 1850 [y
YN LR U by
VIN 34T T30 Dy

Tratfic: (denaWAS0QU 332, WB4FIK 409, WHASIK 398, WRAKSG
233, WEBASGY 1Y, 40O 1T WEVDAG |16, WALPRG oK,
WEBARIT T2, WAL B KAV TS, R4ESS oY, WRAIMD 36,
WAYZOC &, WAZBER/E 51, KAGR 44, WALLEF 34, WE4RDY 44,
WRARHK) 42, BedhbU 43, WHAEAE 33, WHAE DT 29, W4L0O 15,
KIVIV/4 21 R3C0Y 10, WHIPCK 19 W4THY 1Y, WAGWOG 1Y,
WAL T3, WAORN (3, RSLME 10, K400 9, S4MK 4, BAMLC &
WAOP 4, WNAW LK 40 WL 1, %4KNX L clec,y WBIRNT 32
R4KA TH2 WALPEG Sh, WdORN 15, RIMLO 1L 40P 8, W41
(18

WEST VIRGINIA — SCAM, Dnpdd B, Moms, WRIM -
WABNDY, RM: WHRRBG. PAMs WHDIW, WBIYTD, KevHW,
Prone Net Mer: WARPUS, W Net Mprs WBSUYB, CW N, danly
ol 3300 gt QOO0 and new trequency for the WYN Phone Net,
23002 on 39849 LHy WRHZA tnesde W contacts i the Les-bleter
Contest. KRECET, WRITDE, WRKHC, KERLM and ABBIH woiked 1n

Clrdrdl o Favette Coungy ‘\HNI!Y has three-viement quad up
-‘.‘n toon e lower for 2meter aperation, WEEFVL, aue VS,
reports Woad County FU Net on S402500 vl Suo, at nooa. WEIZN.
e WEIBTY, aotive again from Parkennure. WEREMW has new KW
finear fue 75 «sh, WYN RAC LY Nef aeets tetoe waclt Saa., Liond
and VRO s 39%6.3 with WAKNDY as NUS, WYN CW Net 130
stations hawdled 54 messapes and the Phone Net with 472 stations
hamlled 127 mussages, Movice Nei ia 4 aessons with 14 stations
paased 24 messasges. WARPOS operatine trom Mucdipor, Booue
County. WEDUY active in the 14 Mz 51 558 Net WHIM vivted
Wheeling ang Juatenss ab cub meeting, WRHAN cnjoys 30 Mz
e nshgline oo tower, WHRDXE amd WHEHAMY made PSHR.
WHALIW has new 2-eter heam and tkes WYN ow operation, Look
tor WVYN Phone Nat un 39KY kYz, loedfie: WHEEDXE iy,
WARNDY  20u WHBCYH 37, WARWCK 191, RHOLY ild.
WBEHMY - »1- WERF MG hd | WRALC 501 WERIM 45, WREMEG 24,
WARLEW X2, WRDUY M, KRCHT ll’x_ \\‘NI‘ AP ]‘2 WHRKIIW (2,
WHKAKD H\. WELHT 7, WNKLGE 70 WAKYTP 7 WHHZAA »,
WHIWX &, WABOUKRG 6. WNRIFU 3, WNRIIT 3, WARPOS 3, WNBIRI
7OOWHRAQA T, RRBCL 10 WRCKRXN 1. WRHCPU 1, WBSBIHA 1,
WREWL LOWRL LD b, WARLEZ T RBOUL T, KRADY L.

ReCKY UOUNTAIN RIVISION

CULDRADO SUM, Civde 0 Penney, WARHLG - Sta:
WABUUY. RM; WOLRN. PAMs: WEDAWG, WOUNW. LolGA,
WL RW. Lhe Lo, SEL went vers o ll with execlient courdination
herweun ARLL. RACLES i KIS ou PWN WHSIN swas busy with
L64 difterent contacts Trom dns floms station dirng Jzn. Congritus
latinas to S ARSIL who passcd b Paire Cluss esam, WOLCT i«
vy to Silney, Nebeowbere be @l be teaching T lectronies at
Seestern Nehraska Lulli:ac Newly clected oftieens ol the Velo, s
e WARRY £, pies,, WHICZ L. veopres.: WNRDAWR, sevy.s KBWZN,
treas. s WARWAD, brstorua. Conpratulatiaie ty WOHEM who se-
ceedd o plugue in appreciuiion tor ber bard work ws poes of the
Coles. 1« (g three years. 11 wetio deep regret that we add WALPS
andl WOIET 1o the hist of Sdent Keys, sisl dlso annotioce the passig
ub B Purmeler, fong e getive measber of the Deaver Badio s,
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LATEST STATE GF THE ART DESIGN W

£

L INTTEGRA CAD CTROCAOITS, 2 TRANSISTCORS 50 DRMES AdD GVETR (41 RESIS DRSS AND [l

CAPFACITORS (N A SUF KRB Y DE D S1LOW CAN PV OTTRECIFT FoR MARIMUTM RICTORY R
POWER PG TN CHROCTITT BROAR S WIIR WARY SERVICING

K

—TINENG BYE S LOWS B AT SYNC SHLTING e TARES THE GUORSDW IR (00 3R TUINING l

T

P RSA PILE FRONT PANEL SWITOHING, Bl CMBPLERMENT QF INs7OUL CONNEO [ORS, [:

ANTY POkt AR 0l O AEANS THE MY e Yoo (5 RIGHT FOR YR ST A | ION [

’

FAany DELIVERY —RUTE L bR R INFOR MATION J & R EL ECTR U N 'c 52

FASL ShHVICK e INATROCT (ON MANUAL apel C01LOP
MO r"_?;, noe PHOT( WY AILARLE FOR $1, 0y P6. BOX 1548
POUGHKEEPSIE, NY. (12601

Home
training in

SAVE! Buy Direct

from the Factory

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

TRASHEINAANIr At tb NIRRT IR RRRERBAD

YOU can save really SrUbS'tan" z‘rTRI; Ieadng{pﬂCgm?lunicntﬁops, Televisi’oa, Ele:-

i 3 an - ) ing, t
tial money on Ametrica’s finest first in Amateur Radio courses, deained to Brepire
towers by orderi ng direct you for the FCC Amateur License you want or need.
from our factory. You'll get Deon't lose your favorite frequency
immediate delivery direct The l;ffdc hasdsaidd“ri_'gther-oa’[' on licensing, but to
from stock. 100-ft. guyed [ | 3" Afvanced wag bxtes Class exems, o roed
towers Advanced Amateur Hadio ia for the ham who already

y has a General, Conditional or Tech Clags ticket,
See your local dealer or phone Basie Amateur Radio in for the heginner and in-
v ] 8 s - eiver, code
us direct at area code 813, practice equipment. Three training p]an:
971-1961 offered, Get all the facts, Mail coupon, No
. \ obligation. No salesman will call on vou,
N N NATIONAL RADIO INSTITUTE, Wash- -
RPN { ington, D.C, 20016.
AN sessaseEINE DS MAIL Now Atvrrrassran s
WRITE, PHONE ™ . 5'\;"?1{‘" RADIO_ INSTITUTE so.047 -
« Washington, D. .
_OR SEE YOUR DEALER . rla;g:gsend me information on Amateur Radio |
- « training. .
: Name Age E
B-Z 'V U s Address .
P. O.Box 17196 ] Z00UctS, inc. JEEEH State__Zip__ |
. .

TAMPA, FLORIDA 33612



FAST — EASY
with DATAK’s

EASY— patterns rub down
directly on the caopper
board and connect with
rub-down lines or tapes
supplied,
FAST-—sate new etchants
will etch & 2 oz, copper
hoard i 30 minutes,
ACCURATE-—+ 0027 print
tolerance =0 parts and

connectors mate with no
wrTors,

Circuit Made With ER-1
COMPLETE ER-1 SET contains hundreds of dry trans-
ter DIiP, flatpack, TO-5, IC, and transistor patterns;
V" 2nd )" etch resist tapes; 4 copper ¢lad hoards;
‘e Ib. dry eteh; tray and instructions, $4.95 ppdl,

IN STOCK AT ALLIED AND OTHER DISTRIBUTORS
WRITE FOR FREE CATALOG listing this and many
other dry transfer marking sets,

The DATAK corporation

85 Highland Avenue » Passait, New Jersey 07055

Made) 334A
Bummy Load /Wattmeter

Fraquency Range: [1.C.—230 MHz .

» load Impedance: 52 ohims » 4

Calibrated Scales: 0-i0w, 0-100w, ;:

0-300w, 0-1000w F

WAS $150.00  NOW $149.55 °
See your dealer or write

Barker & Williamson, inc.

L Canal Street, B.risfol. Pa. 19007

i

Technical Excelience
inElectronics.

an our smull, friendly cantpos the empbiasis 15 on Luving as well

a& Legrrong, Edtra-coinslar ssoal activities, student cluhs, a

student aperuated mdio station, student goversinent. new dormi-

bery ahd o full sports ptogram heip provide a world ol yvour uwn

i which to prepare for tomerrow. Associate Degree in Fugineer-
. iR Blectronics. B.S, obtalnahle, 4.1 approved.

VALPARAISO TECHNICAL INSTITUTE

Dept. PE, Yellowstone Trail, Valparaise, Indiana 46383
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Net tratfic JTan.: Hi-Noon ONT LMK, (T 79, informuls K2, phone
patches (b, phone calls 7, frme of 9.0 minates. s5N UNE 31, OTC
171 wdormals 53, time of 11 minutes for 41 sessions. CTN ONY
291, OTC 30, iformals 48, time of 4 26 mimgtes, Ualumbine tee.)
NG 9Ry QT JG, nfarmak 153 rime of T195 minutes. 1 ratric:
an.t KOZSC REN, KOYER 334, WOWYX 279, WAGSIG 156,
WOLO 131, WALRW 107, WOLLA R4, W@QUI K2, WHACCE 17,
WOLIN 74, WOSEN 66, WITPVI!® 62, WHADLE af. WHNZL 52,
WAGZWA 32 WEBADNY 47, WOGACH 319, WARTRE 11 WABYGD
20 WAGYIH M WOUAT 17, WABNIO 14, KOIGA 13, WOBY 12,
WOLCE 12, WHOKFE 8, WAPTMA 7 WAGYLD 6, WAPHIO ).
Uec.s KOLsP 23, WpUAT 5.

NEW MEXTCO .~ 5CM, James R, Prine, WSNUI - The New
Mevicer Net resumed aotwity cach evening 1692307 etffective Feh |,
un 3T30 kHe with 4 pood turn sut. Additional parficipation 15
sefeomed, WSS01 has sworked all 30 states oo 160 metess.
WRHBIN has wudified au HW-30 for mew on 2 meters. WERE s
naw sotive on Hie 2mieter b repeacers aod also 295 tm from the
mobile. The mstallation at 2 new guad at UNM's ciub WHSAXC was
completed with minot damage to the Ki-meter dipole. Don't miss
the tumous pieen vinle of KSEC0 at the Mesilla Yalley Hamiast
Apr M. WAPDY fus o new Hormet beam snd Ham M rotator.
Tratfic: KSDAR 241, KIMAT 144, WsMYM 66, WHKI 63, WSNUI
S8, WLIH 28, WBSAXC 27, W5PDY 15, WSDAD 14, WsbDMG 171,
WASMIY 6, WASOUL &

UFAH ~ SCM, Carcall B Supei, KISOT — SEC: WIWKF. RM:
WU, The Beehive Litih Net tor the pennond Jan, [, 1950 throngh
Dec. 31, 1971 had 45235 sessions woh 74,377 check-ns, 10,381
messapes, handled m 77,167 munutes, A total ot 7 net certiticates
issued durnp ths period. From these statistics 1t 18 mdicated. ghat
this met provides 2 nnte worthy pithlie service, WATGWU has been
calld o 2 mission for the 10N chuech atd wall be i Billings, Mant,
for awhile longer, WNTSTO, age 10, daughicr ot WATMLEL is on the
air, Activity on 146,34, 146,94 Miiz tm un the Wasatch Frone still
on the increase. A wepeater bor RUTY wu [de,i 2, [46.82 MEZ 15 in
opertion in the Salt [ake arca and 2 wepeater v 146,34, 146,94
MH7 fm wall be i operatton e the Cedar City arca shartly. W7RQT
wan reelected president of the VHE Seaety, Parficmation by the
Utah sungteurs o SET was waost gratitying. drHe: WIEM 120,
KTHIR 146, WIOCK SH, WATHCG 25, WHOU 23, wWiGPN 1o,
KA O R WIHKC 7, WATMEL 2.

WYOMING 5 M. Wayne M. Moore, W2COL - 56C KTNOX,
The 1470 SET went off very well vath lots of activity this vear.
ETAHD s in Flo., WATBDI in Mevico and W7VE weat to the sunny
southwest, WITZK 15 puthng uul his usual good signal from s new
hoone s Cokewlle, KTEH salfered extreme dumape to his home
unsl ve hevles during the dan. wind storms in Shirley Bann, KIWOV is
a s ham i Lasper, WNTRRY moved to Sacatoga The Fremont
Counly SKS had 2 very successiul booth at the Lander winter sas.
WINKR, WATJEC, 87VEW and KTWUR along with other mem-
hers ot the WJub did a vety gowd 1ob in manning the haoth, Bon't
torget the hamtest on July 15, 16 19 Thermopohs, W7VR has «turted
wewrk a1k aod it promises to be a pood one. My term as SUM
expires hune 25 au, f vou would like to nommate someone, swatch
Q31 far the deadline, Tratfic: K INGX 428, WISDA 48, KTVWA
FLOWTHNI 26, WTTZK 26, WATAUY 13 KIWRS 5. WIYWW 5,
WIBKT 2.

SONPTHEASTERN DIVISION

ALABAMA — SOM, Fumes A, Brashear, Jr., WHEIFRS - 5140
WADGH, RM: WAHF1L PAM: WaWLL. Cunggats to WAALUTP an
winiing fist plyce mo the wobion o the World Wide A#RL
LalkMeter oo contest. WEALE e ports that the Montgomery ARC is
ening pood wWith vanous aehvities and good attendance. $4DGH
s fe wonld bave fiad higher 86T tratin count eveept that e
trouble thut im down atter ¥ .M. Sun. W3YNG was the oalv vne
heard nn ARNB nsing battery power and he was runmng 200 mw!
WBASXG enjoyed () 4 three-hous sesson wn ALNM which
nurnully ruas sbont 300 peeutes, Helpine to clear tralfic vore
WBATHL, WAGVLEK und WHOHLIZ/4. WBANLE, WB4SV X, WAHI T
und WEYNG were still elearing the 12t on ALNH shont j§130 .M.
Suw., WE4NVH slmost wel the SO0 point BPL. WBASON Duled
apprunimatelv 21 pet aftiliations an his Form | for Jan. WB4LNM
At Aubien Univ, listed “studying” a5 his majar avtwvity on Form 1.
R4ALY repurts his OBS ctivities promote verv wond relations
hetween BAKRES joeinbers and ARRL. K4IUM recently mstalled a
nybrid phone patoh, K4IK <kl sctive working od helping) some
of the Novices cach night, WBAADT reports that much of the
Subturn Umw. AR pear was shofen fast spring and fave hoen
vpesahing the past few months with bocrowed geay, but the foun
purind bas espinsl. [ vou knew of any used peat that = available,




THE ULTIMATE TRANSMATCH
See Lew MeCoy's article July 1970 Q57, afso 1972 Handbook
& Use with any fed antenna

NOW rom MurcH ELECTRONICS

MULTIBAND ANTENNA 10 -380 M

® Field Proven 4 years
® Sealed center insulator, 1062

or random wire antennas.
ideal for apartment dwellers,
2 kW P.EP. {] kW contin-
uous) 1:1 s SWR fo trams.
mitter

ft. capperweld sxntena wire, .
30 feet heavy duty twin lead 1

Goax fitting to connect fwin
lead to 52 ohm traznsmission
line {68 feet or more. not

® 10-80 continuous, including included)
S ; Ready to use. (Great on all
® Built-in  Monomatch SWRES bands without a transmatch,
indicator Even better with the Ultimate
@ Heavy duly  throughout Transmatch
. B ) ims 127 W 127 d x 5% h, 8% Ibs MODEL 68A, 2000 w P.EP, 33450 p.n.
counter and logging zrea MODEL UT-2000 $119.95 MODEL 688, 1000 w P.E.P. $26.50 p.p.
MURCH ELECTRONICS Box 35 Franklin Maine 04634 207-565-3312

PERSONALIZE YOUR QSL
CARDS with a picture of
yourself, antenna, equip-
ment, atc. Send us any size
photo  or negative. Your
pheto or negative is re-
turned unharmed with 50
photostamps, (1x1147”) that
are perforated and gummed
ready to use on your QSL's,
stationary, greeting cards,
ale,

Send a %3.00 check or
money order o DON KEBER, KODVYF,
17 EAST PENNING, WOOD RIVER, ILL. 60295

Allow 3 weeks delivery

415 Quad Lateh $1.

LINEAR [(VA:

L'.‘N"\T 4 Hilteon NPN
INBIRR Sitieon PP

[Heponnta wi¥ered on
ghle, Tres rataieg.

DIGI-KEY

$64 QUESTIONS!?

On what frequencies and under what condi-
tions may amateur maritime mobile stations
operate?

Is a photocopy of an amateur station license
valid during mobile operation?

How do U.S. amateurs obtain authorization
to operate in Canada?

Under what conditions may applicants for
amateur licenses take examinations by mail?

Score 1004 If not, hetter wet the 66th Edition of the Licenss
Manual, Complete FOC and International Rules and Regs gov-
erning aumteur radio . ., detalled explanations of amateur [i-
censing . . . separate study guides for all amateur operator exams,
‘The up-to-date license and reguolations maaual for all, aewcomer
and oldtimer alike.

THE AMERICAN RADIO RELAY

ver $10.00 postpaid.

FACTORY FRESH SEMICONDUCTOR BARGAINS

HNT400N DUIP SBRIES TTL 7400, 7401, 7402, 7403, 7404,
T410, 7320. T30, 7440, 7451 and 7454 gatns S04

74414 Nixi Devwer 81,50 7442 BOD- Decimal $1.50:

T447 T Seglecnt Driver $1 7
PATE Nual fe-10 nne: 7474 IJunl I~ 1 fing ;

TED 1Py
25: 7476 Da) F-F

5T H
7480 Decade Coustter §1,25; 7492 Twelve Crunter $1,35;
7403 4 Bt Conter $1257 7495 Shift Reg,
"41{1* Doal @-T 6fg: 74121 Monostable 7o¢

31.50;

e LIE ar TORA AN, 10 for £4.50
“HIC TVE o TO-5 B2, 10 tor §5.75
7230 Yoltage Repguletor T0-5 $1.35
NESARA Rignetics PTLL DIT $8,00
TRANKIZATOUY (General Furpose)

15¢, % far §1,00
15¢, 8 for §1.00

RECTIFTERS ruilicon Fpoxy)
INAN0T 1 AMP 5D PTY,
1404 1 AMD 40 PTY:

184002 1 AMD 100 PV,

16 tor $1.00. 1ni far $7.50

1urgo nrders, Alany nther parts ure awmil-
Orders lesg than $10.00 add 25¢ haudling,

P. 0. BOX 126, THIEF RIVER FALLS,
MINNESOTA 56701

he ANSWERS?

You'll ind themallin.,..

ST
Luaw

$7.00 poszpact

LEAGUE

Newington, Conneetlenmt QG1T
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NOSEY?

WHY NOT BE BOTH?

Be nosey and avoid future disappointments.
Check inte the full line of tixed and adjustable
R.F. inductors, wind ‘em vyourself coil farms,
I.F. and antenna transformers, wave traps, filters,
capacitors, shields, and other products of the
1. W. Miller Co.

Be laxy and don't tear all over lecking for
quality parts for amateur, project, ar repair
needs. Just see vour helpful J. W. Miller dis-
sributor ... he has the parts and our catalog.

J.W. MILLER COMPANY

19070 Reves Ave. M P.O. Box 5825
Gompten, Califernia 90224

\36
\ Full line Catalog available on request. /

* G4 B-SSB-SnB-5HR-55B-55B-85B-55B-55B-85R-558
SIMON SIDE BAND COMPANY
Hallana Mt. Rd.. Cak Ridge. N. I, 074 3K

2016974246
Dealer for Kenwood, Tempo,
Henry Amplifiers, Standard Radio,
BPycomm and SBE

Service to all makes of Ham Radio
Fguipment, We sell, buy, and trade all
wsed equipment. Antennas by - Hy-
Gain, MNewtronics, Cush Craft, ete.
Hours: Tues. -~ Fri, $:30 — 9:00 P.M,
{mornings by appoiniment)

—  Sat. — 11:00 — 6:00 P.M.
J/BY sun. - 11:00 — 4:00 P.M.

Proprietor — Bert Simon W2UUN

SHB-$SB-SSB-§SB-SSB-SSB-S5R-S8B-ESB-S5 B-5SSB
: THE *“‘HI-Q-BALUN”’

Far Dipoles—Yagis—Inverted ¥—Doublst
Puts Power in Antenna

Full Legel Power 8-40 MC.
Smali—L1ght—Weathet-proof

¥1{ kpedance Ratio—Coax Fitting

Takes Placa of Conter Insulator

Bullt-tn Lightning Arrestor
Po’rs Ellmiq_:t:] TVI

@ Fully quorantse
YANGORDEN ENGINEERING
Box 513, Bricfle, N.i. 087%0

PPD

$9.95 fI9

s0Souted

NOVICES
Need Help For Your General?
Recorded Audio-i isual
THEOIRY INSTRUCTION
EANY FAST - PROVEN
No Electronies Background Necessury
Far Complete Free Information
Write: Amatenr Lacense Instruction,
Hox 618 Nortalk, VA 2308
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thevy wouabl apprecite heating about 1t See Hamtest section fnr
detalls on the Rrrmengbaantest, Uongratulahons fo the niws? recent
abhibi e cluh — the Jeff Davis High S hool amateur Radio Clob m
Montpomrery. Don't he too siprised if von bear special evente
station WUABCC on the anr again. Appomtment: WE4SON as ORS
Prdursements: WADGEL as SEC YedINL, WALE YO and WB4JXE ax
LCs. WBALNM as ORS. WHAKDN as OV Traffic: Jun. WB48VH
449, WBASVX I8 WA4VTR 213, WHISON 233 WBIRIN 231,
WERAERS 134, WADGH 119, 2K 119 WRATHI BT, R4ADZ
TR,OWBHIME 77, WRIKSL 35 WALSNU 23 EHLIM 17, WR4VRW
I3, hARY % WRANUS 4 WRALNM 2, WAMKY 1 Nec; WADGH
il RIHIM 7.

EANTERN FLORIDA — SCM. Rems k. hraner, WHLE — SFC:
WAIYT, Asal, HbS 0 BASMEL KMy WHAOMG, HIEHY. PaMs:
WASDR 4u, WAOUX 75 Longratuiutions to Lade RE on an HH
FHamboree., Chmn, Wa4WYR reports attendance 21172, un Y0 over
1975, LUWA achivtty i Flae 1 boommng — amung others credit s
due WAYE woorkae through chapter b, and WIYPA for his hand
work as NCS un btatewtde Net, Buin noos on 253 KHe. Tapson
ciub  actily i the Hollvwood AR, Pres. WBACKY reports
menthershrp at 165, WB4HML cxoels  the viub Bulletin Far AR,
He sesdy hoo the trlando Blamiest, May 0 oand 21, Sixteen
wingiey s wory nimted s the Roval oeder OF The Wouil Hong at
the Miamn Hamborer  KdWh, WEWYR and W4ILL partwipated in
a two bour WHOD talk program. wbN Bulletin is now i it's 63h year
and suing strong. Congrats eaag! 1he o, ONO Party takes place
Apr | and 20 WALZZE has been appomted asst. dir working with
the $punish speaking sroup, K4QU won hs battle to creet his bt
towsr in # 8L Pete wub-division. NS mevtings b M Hanbures
with WASHE, WAL, K2KIR and W45QQ leading the way proved tn
he interesting andd informative New ORS appointees: WAZAKL/E,
WAINRET, WRIOVOD, WBASKS, WBAPNG and WINEN/4, WB4ISK
foan OPS wile %4GUS 55 o new oVS appuinter. Tan. PSHR
recipienid: WAZAL LA, K4bAC WBAVOS and WHASAS., BPLo
WICUL/A4, WIVRG and WHILL, WARWM rformer RIUTY RM
becae a wilent kev Jan, 300 The tia. restructurdng committee
deadlocked + apainst and 410 faver of rescetioning bla. WNSRGO s
lnoking tor Z-meter mobile contacts on ' WIBRE w af it agnin.
Fle, WBAGUH and WE4TAT DXy to VPT durdng recent DX tests.
Wdv ]Il reports GIRL DRers g an bofuted fmo channel to
cnordinate DY ndn. KHWT Ked Cross station, Miami held an
execdlent SE1, Six KL aftioals pagticipated For 7o houss using
SFFMA repeater WRAHAA (o cover RO shelters. Asat. Dade Connty
FOWALOLE voordinated these efforts. sue Mimi ARC VA
manned the beational Huroane Uenter during the SE, Other club
statiens partwopating were WAOT, WSTIM. RATFS and WALHW.
WAHPC, BATTFS ol W4T haadled SE 1 ® OTY traflic to W, Fla
WEAISK auede 72K 50 dan ¢ D Party abd s now NUSg for TPTN,
EMTN and BAST nets, taatnie: than W3CUE/E Jedt, WAVRM
hhaY, WELDM 3RS, WALSCK 303, WB4HML 354, WAILE 003,
WAINHI/G 246, WATPC 237, WHAOMG 126, WRINCID U
WRASES T8, WdLiW 155, RAIWT 155, WALLH 144, K4TWM
144, WASDR 144, WDy 40, K3V 133, WHAPNG (22,
g AC LT WEBAISK D16, WHEHIW 115 WAZAFL/4 112, WARFT
7 Wapvo vl WHASMA BX, WA 71, WALHTIH aY, WRBLY/4
EOWBAVON RS OWBSPLW 62 WEARXT 8y WaslsEld A4l
WBAMIO 54, WIBM S5 W4NGR 51 WaTIM 30, WHYT 49,
WB4PTH 47, WRAAID 44, WHAADE 19, Rt 38, WALBULW 3%,
WANME 34, WAGUD 34, K400 34, R4SCL 32 W2Ihia 3u, WALCIQ
S0, WHIRLLL 30, WHATAS 2% WAVMT 27 WaYPX 26, WAOT 24,
WANTE 23, K4KQ 22, W4lAD 21 WRASK)D 21, WSGDK 29,
RARBE 17, REAEYN 1o, WRAHKP 14 K400 15, RILPS {3,
WAOUX £5. KAHLM 12, K4TES 120 W4T 1], WB2NGL/4 10,
WNARGHL) (1, WABC/ 5, w4DDW ¥ k4ORR 5, W3LK 7. WA4UOQ

COW4BKC A, RAFIW 4, WRB4IED 4. W4DFFP 3, WASKRTZ 2,
WEATAA 20 RESIH L (e WAVME 3, WHBZY /4 31, WeYPX
22, WERGS 3. Kgldi(ewd 1.

GFORGLA — UM AL Gamison, WASWOL — Asst 86 Sohn
Lo Laney, (1, KEBAL SbC; WALVWY, BMs: K4BAL WEASPB.
Pahbis: K4HU, W4T RR.

et Freq  Pimepdjilavs [RLTIN TR Mer.
(P11 RS  (unQio oo Ly bt £4s FEagal
BN ITIE RI99 v 178 yi WRESTR
[N =1 TS wjaa Dy HLE S 6l WRANDMO

[he tieargia section =a represented b the ARRL Hoard af
Pirpctors neeting n Harttord  on fan 20, 20 by vul hew
Yice-Dipgotor, WADOD, The cw trattie hamdlers should be v the
lupkout fur an ealv moriing session ar GSN an 35945 at about Ghds
ar 00 locubi to start aboul Apr. L Your suppott will he aeeded
tr muke 1F a4 stiesss, WSLRR i3 going, Righ power aa st 2 meters,
e Stone Mountun Z-meter repeater has wone “tone necess,” The
%0 peter Net on Mot at 1900 w146 011y vomg strane with



IS ITEASY TOLEARN THE CODE? ™ |

Frankly, nn, Meither was 1t easy to learn how to read without two things:
Proper instruction, and practice, CODEMASTER tapes, proven in over five
vears of sales of thousands of tapes all aver the world, give you that essential
Instruction, No other teaching system offers you a oiore proven methaod,
maore  accurate sending, more complete guidance. Sefect your CODE-
MASTER tapes belgw!

BAOKERING RaDsd €O
Post Qthee fox 79

—— Portsmouth R1 52871

CM-1: For the beginner. A complete GCM-1%4: An intermediate !ape, especially CM-2: For Fxira-Class license shudy,
caurse of instruction is on the tape. iar General Class exam study. Na instruc- Mostly straight text; some code groups.
Practice material 2t 5, 7, 9 WPM. tion; just practice, 4 hr I1 WPM: 1 hr | hour at 20 WPM; 4 hour each at 75
Prepares you for Navice exam. In- 14 WPM; 1% hrist 17 WPM. Includes caded and 30 WPM. For real QRQ, play this
cludes code groups and punctuation. groups and strafight text, tape at bwice speed!

CODEMASTER tapes ate 2 brack monausal; available 1n two styles; Tanch reel (3% IPS; and cassette. Be sure In
specify both the program (CM.1, elc) and the style (reef or cassette} Any tape, 36,35 postpaid USA dth class. Any twe
tapes, §13.00; all three, $17.00 PPD. For an shipment in USA add 50¢ pey cassette or B0¢ per reel  Immediate delwvery.
Maslercharpe and Bankamerncard hanared; give us your account number, CQDEMASTER tapes are made cnly by Pickering
Radio Company, PO Box 29, Portsmouth, R 02871, See your dealer or oider direct, Satisfactian guaranteed

e HILLTOPPERS
- EOR SIX AND TWO

el 3L &M $14.95

8L 2M $16.95
Full Size Open, Fit .Any Car Trunk Closed;
Also Saturn Six Halos. 6&2 .Lunenburg Beams
HI-PAR PROD., BOX 88, FITCH, MASS. 01420

TELETYPE-RIBBONS-TOROIDS

£K-404 DELUXE KEYER §124 95

WALL THE FEATURES YOLFVE ASK-
EQFOR .

B116Vac AND +12vde

EAEAD JAN, 1972 CQ AND MAR,
1972 (08T FOH REVIEW OF SIM-
L. AR EK-402 PROGRAMMARLE
KEYER

Ir_i” ;{m!ﬁ ELECTRO % :

DEVICES  avx deur « MUUN AL wIFA, CALIFORNIA 0049 « TFL v 15) 1842100

NEW SSB CRYSTAL FILTERS — MADE U.S.A.
We will quote an single unit filters to your spesification

G WREATLRRES Y ) In stack Model WF-4 Madel WF-8 .
‘ Tl A Lowest prices anywhere !
Rand Width at 64b  Z5kHz 45 iz ~ 83 mhy TOROIDS 40/S10, ppd. -
gikib/6db Bhape L0 {45/R) 1.8 max " Fresh ATTY Ribbons 12/$3.50 ppd.
PHEARANDS  Uitimore Rejection idh o d b . MACHINES — GEARS —~ SUPPLIES ~ TAPE
ins0ut Termination 120 ¢ T4u Q
£.0. BUX 343 pRicx $18.95 $26.05 Stamp for 3022 PASSAIC AVE.
ARKANSAS CITY Matching Urystals USE (80085 kHz) CATALOG VAN wan‘T STIALING, N. J. 07980

KANSAS 67005 ne THR twonl.h ktizy $2.15 earh

t would like to become a member of ARRL and help support its many

services fo amateurs and amateur radio. Here’s my $6.50 (in the U. S.
and Canada, $7.00 elsewhere). Sign me up for a year’s membership and
twelve big issues of QST! Additional family members at the same U.S.
or Canadian address, $2.00

My name .....ouviunrineenaasennanenaeaeanaCallioiii,,.

streef L NN SRR RN EEERERENNEEE R I AN B A I S N N R R,

] RS (o (- SRR 4 |« S
{Plecise see the other side of this page for a list of available League publiccfions.)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111
Q5-4.72
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4G to 50 stations checking in. Trajtic: W4DQAC 292, K4BAI 249,
WB4UGN 198, WBARUA 134, WB4KVE 146, WAPIM 116, WARLP
108, WEAMB 99, WA4WOU 96, WB4SPE 40, K4NM He, WH4 LAQ
TT, WARNL o6, WA4RAY 34, WHCZN 34, wdaIM R, Kd4PIK 7
W4HBFQ 5, WARET 4.

WESTERN FLORIDA — SCM, brank M. Rotler, Jr.. W4RKH —
Kb WALKB, BM: K4LAN. RTTY: W4WER, PAM: WINOG, The
19T2 SET rtesaited in a jump in station activity and traffic reports. |
hope a1l FCs pot repotts in to W4IKR and ARRIL Ha. Pensacpla:
New pffizers of the FM Assn, are WBAMUS, pres., plus WR4PKR
K4CHS amd WRAPKW, WBAWQB was appointed OVS, WB4THI) is
trying out the DC bamiy — 75 meters! The CD radio group pow
tmeets every dth Mon, evening. Milton: K4BDEF works af the PIC
silton Center. Plans are to frrm i new oleh in the atea) contact
K4Q0J For sietails, Fort Walton: WA2ZET wax honored as **Ainman
of the Quarter” ut kghn, A C-¥ trapsformer installed at the
WHARLT repeater enabled the 250-watt transmitter to be put an
the zir aain. Pangma City: WN4AYRY is a new ham, active on all
Novice hands. WoDSEY4 attended the Miami Hambnree and picked
up a new Lmeter fm HT. Port $t. Joe! WAWER handlad much of
the SET traffic between E. and W. Fla. on RTTY, Chipley: W4IKB
received recopnition from “Fla, Skip®” for s photographic efforts.
Tallahassee: TARC had an interesting propram on slowscan TV
operation and theory. WBAGTY stays active on all modes, WA418)
and WB4LOQ get instructions from their ham XYLs via 2-meter tm
mobile rigs. WAGED graduated another ham class. Twaffic: (Jano
KAVEY 174, W4EKB 124, K@BAD/4 69, K4CLM 55, WB4SBD 53,
WARKEL 32, WB4LEL 27, WAFDJ 25, WBYFUZ/4 23, WANOCG 22,
WASIZM 20, WB4IHQ 10, rhec) K4VEY 2R1.

SOUTHWESTERN DIVISION

ARIZONA — 5CM, Gary M. Hamman, WTCAF - 5EC: K7GPZ.
PAM: WTLIXZ. RM: KINHL. Make yous reservations now for the
Southwest Ham Roundup in Tucson ga Apr. 29 and 3t Technical
sessinns on Jat. at the Ramada Inn and Swap Meet at El Can Mall
o Su, An Open Porom with 8W Division Director John Cripgs is
planned on Nat., and a banauet an Sat. night, Repistration by Apr,
15 1s 87.500 o1 3900 at the door. The Hamiest is sponsored hy the
ld Puehlo Racho Club, Box 6597, Tucson. The annual Winfer
Humtest at Squaw Fask Park in Phoenix furned out aver 350 peopte

on Feh, &, The major prizes went to southern Atz, with R7CRO
getting the Heath vounter and WTAKLU the ['FT voltmeter, The
Hamfest wias spunsored by ARCA with the Artz. Repeater Assn, in
vhamge of armungesients. Co-chairmen were WATSCV and KTUTDW.,
4 new JJub n Kiigman has been Sormed; the Hualupw ARC wath
ETABW, pres,.; KIAMA, vice-pres; WATLEFE, seoytreas. Meetings
are the Srd Tue, at 193 MST at P8 Hyg, KTNTG ison & tnip to
Mexien. WILIXZ moved into bis oew bame (n Yempe, K7UIGAS
WATUGA hus 83TV equipment upesating. Sectwon Net Certiffeates
wore eutned by KIMMM, WATHIT, WATICK, WATKQE, WIOUF,
WATOQVN and K7RLT. Trd['ﬁc: KIMTZ 96, KITMM 79, WICAF
42, KINTG M, WIPG 22, WB2HLUT 16, WATQVN 4, WIDOS
14, WATKOFE 6, WATNGA 4. KTRLT 4, WTWGW 4, KYGLA 3.
LOS ANGELES — SCM, bugene H Yielino, WOINH — 51
WABDZY, KMs: WOLYY. WBRZVC. The SARDC 1972 way a big
event with over I000 present. All sections of amatecr rado were
there, WPSS, WESCAKS, UCWA, SOWP, John Elwood and vice
pres. W, Bremiman of SOWP had 2 ae Jdsolay hooth, The
Assoviated  Kadio Amateurs ob Long Reach had a wunderful
installytion banguet st the Long Beach Pefroleum (lub. Present
were WHOMLZ, and our fouad RE Lee Smith along with outgoing nres,
WOQIL and incoming pres. WoLATL, The Palisades Radio Club had a
tour of the TRW Ffacility. The Crescenta Valley Radio Club had the
Swan mobile nnit at their last meeting. There are now wver i 1.400
Fstra Class licensees, shich means that incentive licensing 18
vorking. The JPL Amateur Radio Club meets the Ind Wed. at noon,
'The Santa Clarita Club had WB&VPO as guest speaker. The Kamona
Radin Club 2-meter fm net on 146,55 is very active. The Anteiope
Valley Club electing new officers, WTGACYS i verv active in that
atea, in our recent 3ET opertion outstanding work was dong by
the SEC group WABOZY, WB6TXX. WBoVYX had same very fine
portable equipment. The NTS group fed by WBEZVC und WELYY
«did their usual beavy work on 3.6 kHz. The SEC utoup had some
very active mobile units in the freld, 4 totai of 120 units were
activated. WBOYE mebiling around with u new FE-1Ul, KaBUII
<till motoreyeling in the hulls. WoMAB had trouble with low line
vnltape. KOEA moaving shack from upstaits to downstairs. WASZKI
active in MARS. WASDHM building tlying spot scanner. KoUYK
shll making BPL. W6AM has O meters with 9 channels for
emetpenry work, kaASK handling traffic on SOCON along with
WBRKR. We are hoping to tie this net in with SCN for our loal

would like the following League publications shipped to me postpaid. | am

enclosing payment of §
Ship to this address:

{These prices apply only to the USA.)

NAJ“EI.IIII..‘..ll'l.i..l'-l.!...I'...lllll.‘.lcyul...‘IIIIIIIII.l

STREET D N R O R R I

CITY tivirievnnacnnnsnannananess s STATE L. L L .,...... ZIP

ARRL HANDBOOK $4.50
The standard comprehensive manual at ama-
teur radiocommunication

UINDERSTANDING AMATEUR RADID $2.50
Written for the beginner—theory and how-to-
bhuild it
VHF MANUAL $2.50
A new and tharough trestment of the amateur
vhf, field
LICENSE MANUAL $1.00
Complete text of amateur regs, plus Q&A for
amateur exams

D HOW TO BECOME A RADIO AMATEUR  51.0C
All about amateur radio and how to get
started

s as e n v

L‘_‘] & CCURSE IN RADID FUNDAMENTALS  $1.00
Use this in conmunction with the Handbook

r;l ANTENNA BOOK- $2.50
i Theorv ang construction of antennas

["' SINGLE $IDEBAND FOR THE RADID AMATEUR
- The best 5.5.b. articles trom QST 5 3.00

$2.50

[] THE MOBILE MANUAL
A4 The hest mobtle articles from QST

HINTS AND KINKS
100 practizal ideas for vour hamshack

[:‘l OPERATING MANUAL ) $1.50

The techniques of operating your amateur
station-~DXing, ragchewing, tratfic, emer
gennies, el

iPiease see the ofher side of this poge for an applicotion for membership in ARRL und 12 izsves of QST)
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0S-4-72




uittiets and pek thew trathic up tarlong havl, WAGQQL putting up
iew beam for DXimg. QUWA had their QS0 Party the week end of
Feh. 1Y, 0, WaMHI s replacing puys on antems tower. WBHEHO
putting up new vertical anternz, Asst. SCM WoLP! has heen
aprpointed Asst. Tir, nf the Southwestern Division, also vliran, of the
Conneil af Radio Clubs. WHAKOL is the Net Mer. for Western
Puhlie Service Net, WERPKA active an SCN and vhi bands, Traffic:
WHAPR 4 468, WoINIT 411, WOMLLE 240, KEUYK 231, WAGQOL
171, WAL 90, WoliSY BO, WALYY 65, WelkO 531, WBaKGK
I, WEBHG 28, WAGAAW M4, WAGZKT 20, WHBaYEZ 17, KeCL 12,
WAGDHM 12, K6EA 10, WOIVC 7, RoQPH 7, WEAM 6, KbASK 4,
WeaDGH 1.

CRANGE - S0M, Jerry 1, Verbufy, WoMNY — SEC WBACQR.
RM: WBOAKR, WReYTK of 19 Paims made BP1 again fur
origisation + del, UChet also v a aew ORN. A new DO 1s WAGNDA of
featmont,  Appomtment woeewnl WHAAKR ORS WASTAG,
WEBHWOO, BCs WAsL G, WeWRI, WAGHIT, QRSs; WAGYWS L
WHGE OPs; KOCS OBR, ol B is now vice-pres, of OOTC and dir,
of WSSBA. WOLSC hax a new AO-meter inverted ™V for SCN,
KOYNB opersled 10 2 wnow ficld on Modieska Peak dusing lan, vh
8% while WBAASR, WHARAL wnd WBORIV cperated from Siera
Mountmin, Al teports indicate o very snecessful SET with all
vounties wetivated and reporfing pood participation, The SCM,
WOUPE and B KGGGN were giest speakers 2t the Victor Valley
ARC installation uf offivers dinner in lan. New officers of the 5o,
Ual, VHE Ulnb are WBGYIP, pres.; WABBYH, vice-poos.: WABARC
and XYL, secy.-treas. Riverside Connry ARC ufficers for *72 are
KAEHY, pres.: KaS)A, vice-pres,: WBaY XA, secy.: WOKEE, treas,;
KGOS hospo WAGTUHY, eafer, Anabeim ARA officers are
WBOUGE, pres.: WABDAD, vicewpres.: WHNZD, re, seov.; WOIXZ,
woil, secy.: WAGVKL, freas,; KolHG, WoelRD, W6IKP, WB6VIZ,
WBAGWEZ, dir. Sowe local mateurs known o have attended
SARQC afe KolJA, WRARVM, WB6HZS, WBLLIO, WBeAYL),
KoNX, WoGEG, WHACEN, WABRLD, ROKAE, WATDL, WevO7.
KakHY, WHIDR, WBeAIW. WBRISX., WBOGAN, WERCH,
WIHIT/b, WBRGEN, WAGPOD, WBHUZD. Owens Valley ARC of
Hishop has wdopted bylaws and instafled its charter officers, 15
Inyn county hams participated in SET which is a new eecord for
Inyo county. Kudos to FO WASYWS, Support your local ARIC net
and public service comnitirication activities, PSHR: WASTVA 49,
WaMNY 40, WHAEAKR % Tmific: WHATVK 362, WolsC 193,

-

WASTVA 132, WeMNY R4, WBEARR 43, WEOBD 20, K6GUS 16,
WBBUK 7, WABYWR 7, WHe/ZOIK 3, WoWRT 2, WabR |,

SAN DIFGO — SUM, Paut < Thompson, WOBRE — Axes, 5OM:
Art Simith, WAINI, 8B W6TAL installation of a pew slate of
officers for the Sun fiego County Amateur Radio Coupeit was held
in Yan, The Counal is moving foowaid ail manry fronts, important {o
the Sun Dicgo seution amateir, One special effort 1 ta rantinee to
promote the aren oriented programs. Last month the 5W Division
Brrector, WHEW win the guest spanker, Thew mectings will be of
the open forum type with all urea amatenys invired, Clubs: Since last
month's cofumn the Palomar Club has changed their mveting
louation ko Cueanside Savings and [ nan, 599 Grand, Catlibad, the
4tk Thur, KOPKC has praduated 33 from his first licensine cliss,
New wully ure WNOs ATXK. ISY. 077, PAL OZP, QOZT, OZS, PAL
and 'AC, SDDX Lad 8 memibers gt the Fresno DX meeting, North
Shores saw a lasee demonstration by WBBVKY. KeGhV gave o
presentation an sunspots to F Cajon, SOBARS huve plans tor 1eld
Day, SDIFM saw slides of Ofay Site, Station activity: WoVVM is
providing communications for Gls, WSO provided site for PRC
repeater, Mew mobile for WAGHL A WAMAR placed high w 5%,
PSHR: WaLRL 49, WRRGF 42, Traftfie: WaBGE 414, WARAMK
327, Wealthl 307, WaYNQ 253, WHLRU 236, WoYRT 46, WhTAl
43, WalRSs 28, WaDly 24, WaQLl 19, WAGHLA o, KoPM &,
WaASCOL 1. WoMAR [,

SANTA BARBARA - 5UM, ) Pant Gagnon, WasDFI -+ BRI,
WalTA, RM: Walll, PAM: KoLV} The ARFC is slowly tuking
shupe throughout the section. We have FOs in ull areas hut Simi
Vulles and local nets are growing in numbers, Contact me for ARTC
tormns or the name of your lucal RO, WBEHWE is active ag 0}
duritip the Novice Rowuiup. WASWWC reports the Canejo Valley
Club had a good Feb, meeting with WoAQP af Swan, Armand was
also active in the 1N contest trying to add to bis 86 countres,
WaDM hay instulled a 40-meter kg it his cumper piclkup. WoUBLD s
mow retited after 30 years in Civil Servive, WoMJU has boilt a
Discane antenna for 2 meters. KOCYS lost all his antennos o the
Jun. wind storms, A new ham in Camarillo s WBGEDU active on 73
and 40, WoMUL qualified as Class [ QO with a 8.9 ppm error in
the last EMT. John and KGVIE are Explomr wout advisors and have
helped WNAFLE, WN6LXU, WNHKKC and WNeDUZ gt their
livenses. WHOBUIOQ is the new awst. SO for Thousand Osks and is

21st
ANNUAL

Technical Sessions e Exhibits

Flea Market o

SEE YOU AT THE WORLD'S LARGEST HAMVENTION!
22 APRIL 1972

DAYTON HAMVENTION

WAMPLER’'S HARA ARENA
DEPT. Q BOX 44 DAYTON, OHIO 45401

Hidden Transmitter Hunt e

e ladies Program e Awards
Banquet

DIGITAL FREQUENCY METER
Mademnize your station by displaying yoent transonrter frequency while on the air. (00 Hy readont on AM
ar SSB transmitters through 33 MHz, Kit or assembled. 300 MHz prescaler avanluble tor 6 meter and 2

meter operation.

MICRO-Z COMPANY
P.O. Box 2428, Rolling Hills, Calif, 90274
e e ——

LRL-66 ANTENNA

Prica OPERATES ON 3 BANDS AUTOMATICALLY
\ 545,00 $2 1, Loading coilz for 80 & £0M doublst operation
in Cont. 2. Adjustable onds to set 830 meter rasonance
LUSA ppd, 3, 4, Decoupling stubs for 20 & 10 moters
LATTIN RADIO LABORATORIES .

55' LORG, 30 THRU 10 @

Box 44 .

Power rating 2 Kw, P.E.P. or over on 89, 40, 15
On 20 and 10 1 Kw. P.E.P. Transmitter input

L

5, Conter insulator with female coax &
connector to take PL-259 plug
8. Fittings on insulators to tis on repe

Owenshoro, Kentucky 42301
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ELECTRONICS
LIMITED

NOWintheUSA

KW Electronics: f

sason v BYSTCOMS Inc

10 Peru St., Plattsbur

The KW2000B
the transceiver
with160Meters |

N.Y. 12901

ONE COMPLETE SOURCE
SPECIALIZING

DALE| 2 METER

g FM RIGS
TOPBRANDS

AVAILABLE FOR

IMMEDIATE SHIPMENT

» SONAR RADIG

= STANDARD
COMMUNICATIONS

= DYCOMM

= GAM ANTEMNAS

« HYGAIN

s ANTENHA SPECIALTIES

» [NTERMATIONAL
CRYSTAL

= GALAXY

« BOMAR

» GRYSTEX

« DRAKE « LARSEN ANTENNAS

* CUSH CRAFT = SHURE COMM MIKES

We stock crystals
and parts for all sets we sell

— Write for free literature —

DALE ELECTRONICS CORP.

244 West 14th 5t., New York, N.Y. 10011
Free Parking 212-255-3660
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autive on 2 metees, | had meetings with the Caneio Valley and the
sSanta Karbara Radmw Clubs dusing Jan, A pew AREC miewmber in
TGk s KoL HA, ReAAK wolebrated 32 vear a4 b in Beb Rill§s
past SCM and now s an Asst. Dir, WEKW was civeted ro the ARRL
cxerltive commitiee. WELHT gave g talk at the Lompoe fawants Club
on the tlistory of Amateur Radio. WAGPEE, WR6VTE wnd WakLH
e ntly taok 4 sceomd place nbhon for thetr antinue rxlio showtng
at the Sunty Burbara Hobby Show . ke b HE savs don’t foreet the SW
Dwision Comvention in Sata Mapa (et P01 ound T1OPSHR:
WAARPIE, WEOMXM, WASDEL Trntic: WASDEI 337, W6ITA 249,
WHeMXM 76, WR6EBOU 45, WoMJU 22 EOVERK i5 WellU 13,
WAankEE L. WaoWYD (0, WALIOX &, WBelDG o, RaCk 3,
K6PYT 3, WalBE 1,

WEST GQULF IXVISION

NORTHFRN TEXAS — M, LI
Assb, SUM: Prank AL Seaelf, He WARZLD SEC: WASVIW  Asst..
RO WASKEI . RM: WSQGEZ, PAM: WSBOA. Temple AR new
nfficers are WAIWDW, pres; WBAQKBIS, vive pros.; KSRSW, treas.;
W5AMbB, wustodun; WHABPG, sevy. WANFO eetumed from $0a.,
wotked 51T, repotted late os disd WCELS und WSHVE, The Coly
vew (JIH is Ramdera §'s. WIAZX home from hospital, Cuprock
vtticers are WASUNL, pres.s WASUVA, e pres; WASTIUE wey
WASTTA, treas, Richardson WRLUQ sevred top program bunues
for No, Tex, this month with WARBW, allssite as guest speaker.
Attendances 100 plus, WSEYR plus NTey S0M attended, WSATK has
loud 2-meter s heard W Dallas with s “oango antenna.”
WAMUX, Pensavols, s WSFEWY wvs hetlo to los many o GNavy
wsaovhtes i North Tex, SrC WASVIW recowad page | publictty
#tWorth Press Jun, 3 e SEC job, WBACWD wishes b-meter cunta ts,
Arbington ARG pew utfieers WASDCEL, pres.; R3O, vice-pres.:
b2, seny. Membership 111 and ham-of-vear awid preseated to
FASDUH, B WHABKE eparted trem Vh-lamd, BILSP says
prople do OSE on 2 meters. WASKEIs proposal Hg. ARRL re,
EL applicubtion fees torwatded to Jegal dept. via W3FYR, WIRW
v Jam 1 The “pnb-ticket™ idea of tailes nt road covering repeater
vperating vir 344 gats the message across to those thick-headed
“wicy-bewded” yuys lke vour SUM! Some 300;400 hue e this
repeater, so il you're punna sy it. then de s and et off. thi- how
ahout that!) WASYTAL Bt Warth KC ciub resizred doe unforseen
ditheuibies s ocrease 1 keuddy  hallowstt responsibilities, New
VRG220 anulade WHSPIY, RSEIE, RS TSR S T% (0 nterested 1o
meld reorganzabion. DARC elected new otficers WA7TPER(S, pres.
WAl hospital. SECWASYIW mady BPL vath 690 messages, 55T
redl test amd proved NTex peady tor enereency, 'L emlorsed for
WAMBY, KSOQEM, WISHN, WASPPL, WSANN, KSLZA, WSNGX,
BouWk. Admgtorn ARC HamsobeYenr cward to WASDUH, WLZU
feports trip to vatley wrsiting Wo T, WSTOY wd XEIPAY, Trathe:
an) WASVIW av0, WSO 485, WSTT 20, WasCOPs 107,
WaUKRD 97, WASDOC 39, Wi0Y 46, WSHVE 16, WSNIQ 4,
WeLH 35 WHABEX In, WIPBN I8, WASPIO 14, WNSEPL 4,
Robdh 20 (Dee ) WAIREO 2R WASCI /S 7.

ORLAHOMA SOM, Ceold O Clush, WEPML - i SOM:
fiseph M. Schlosser, WASIMO. SUC WASESN. RM: WHRE. PAMs:
WAMI X, WASWHY, KSDLE and WASSRLUL | recewed o letter from
Mro Bill Cass, mg. of the Olla. Co. Uhapter of the Red Cross,
asuring me that the Okla. Oy RC has ao eweellent working
wlhitionstip with the local representatiees of ARRL. Arizona’s gaun
s Cklahota’s luss, KSLAFST now uperatmg from Chandicr, Ariz,
New wfticers i the Okla. Cenrral VEIE ARE are WASLBL, pres.:
KIPHLF, vicepres t WASKET, sevy; WASNRI, treas. The 81T
wperahion wWent oft verv meelv, WSEW spent 2 week wn Uktahoma
ity ou S lury duty. Congrats 1o new Advanced KALZG,
WASLEL WASRHM and WAAZEN. Generits WASBNG, WHSL()
wtd WRIDHZ, Noviee, WNIBSH, WHURH has 2 new Swan- 270,
RELU has w new $1-H tower and quud. Congrits to WaI), even
thouyh cetred tukes time ot toocouduct regular code tad theory
classey and Das prouced severl read active sniatee,. The Stlver
Aawiversary Bunguet of the Lawton-tort Sill ARC held at the Hotel
Lawtonae Feb, dos hstory and all camments heand were very enod,
Fyciyone of the 140 plus n aftendance seemed 1o have a real fine
tine. Check the ARRE net directary for nets. Prattic: RATEY 871,
WASEEN 106, WSRE SHWSCDG 51, WIPML 49, WASZO 49,
WAEW 47, WHSDXP 38, WBSOWX 34, WKL 24, WASIMO 24,
WSMIX 23 RKSWPP 22, WASOUV ), K4ZDB 18, WASQOP 12,
WEADC 9, WASNZM 4, KSOCK B, KAAY 5. WSJJ 2, WASWRC 2,
IR RS

SOUTHERN THXAS — SUM, Foolee Hirey, KSHZR - SEU
KSUXR. PAMs: WEITTA WSKLV, #M: WES5L Congratufations ta
fDPES KARVE, Renewwd sippointments: WSKLY s PAM:
KSFRH, K510, %5YCK, WiIP) as POt WASBEI'Q, KSHUA,
WAV, WS, WSZPL, CB8s; WASLIS, %SVW, 0Dy WT-

Gee Hareison., WSLR -




Walklfs ORS ORI WAIMYXY oal of action in Houston haspital.
Anstin ARC elected WHRIA, pres s WIWANL S, vice-pros: WASZ BRI,
st WAPPO, rregs.: RAEIL, actn KSHWH. pub. San Anfonm
Repearer Orpanization agenda For 1972 includes conversion to solid
stite, tone wonatrol sfeviees, relaibilitabon, fenming nf ppuntendines
teams, property mveolory dud distmbution, Texas Southmost ARU
teparts o passel of visiting hams mbernating far the winter, 30
K3t 1L out of town most of mondh, Victors has new T8-%8 repeater
with catl WS DEL 'S WASMUM joust back from {ndonesia reports
A and T8 e o plass of broadeast harmenios over there WASY LA
now NCS for TINN, Regrettully se report the passing of uur toendd
RALDL QRS Ou K3HGE advises he™ofill teving o get @ dnreter sy
aving, Reevived 00 1eports traom KSHHA, WASMIN, WANGW,
WERBE, ESTSR and WAVW. Congrutulations to WAREBR and
KIRE on PsBI. Beleome to newiv-affilinted clubs Texas DX
Sewazty and Toanede Hepearey A

Vet hitz Hueay, I oTc
TEX* AT EL] 471 402
PIn= RELY £33 214y 543
R LR I TR L] 20RY T

FNTS. Traffic: Wishl 216, WASYEA 245, WAVW 162, KSHZH
Lid, WwaSZly 12 WBSCUR 90, WARBE K1, WTWAR-S 75,
WANNK by, WASTIL 570 WSRO 47, WASEIN 44, Wikl 40,
KIROZ 3%, WASILZ 36, WASKYX 34, WATIW 320 KRV 0.
WASYXS 15 WaHWY 14 WSZPD 13 WASMUNM T), W3URN In,
WEAC K, KSIUA 6 WASUTT 3, WASCHT 2 WiKLY 1.

CANADIAN DIVISION

ALBERTA SCM, Don Sutherbimd, YFaFR Aast, SCA:
Diones Booth, YEAYL, 31TV RaXC. Conpmits i Advanced Clus
beensers VEOAYY, VEGABX, VESANH: Quevns Cottsed VE6ASH:
wlv muroed VESTL and new bahy boy VIEGLH, Best luk to
VEGHD now VETNK, Vitoria. VESAMO s VETBRM at Sidnev
and ¥EEAGL 10 b Srmih WY VERTGL VEGAM and ViDL K ai
Fecovering from ilinesses, (Ot to the south i VESAQE; teaching i
it. Mcleod ¥1RATK, putting up monster DX beam w VEAPL
VEFAADX v couaching gr ope Gary for 2 ticker and Juring S
VEGSE hod his own emergeney | inca snowbank. He says ou redbeads
mvolved. Thanks toall who belped with the chores during SE. The
RITY ks Calmuy-Reping, Calgary-Calgary PMO  were inosr
suveesstul, e Calenry RTTY groups wete busy fitting machines for
wse by the dest. APSN 3770 Lile 01307, Autosart 36325 LH,
Tt VE6YD 134 Veexo LI vhal K 43, VERLZ M
YIAAVY M VEGSGZ 1O, VEBYN 10, YERABY X VEeMT 7
VERQY TOVFRAFD O VEBARH G Vs VE 4 VEAES 2 VEREN 2,
VESEHE 2 WEGAST L VEGCK L.

BRRITISH COLUMBLA - UM, Hb, savare, VEITE - OVSS:
by WETARLE, OO0 YEZTT b4 VITRXN Namjimao btas been
working ax usst, BC BOEM An., neertngs aitenduove are vver the
fifty mark and are w real busy group m engineering repeaber stations
for the Intenor clubs. VETAAV. Cuptain ol our weather ship
CEmadract inerted the Voetori chub abmird od repores ies bR basi
Footenay ARC has set up o coroplete communication center wlich
ey ald o s sl icludes by Beaver Vallew Clicks fine paper
and Front cover ait iy good, alway s some sood hints aad mmprove-
mwenis, Static Trum the Nansimg ARC - they are the compmittee For
the Vancouver IWand thenie 720 keep June 4 open. e o date
QOWA mects w Vwrona at the Lions week end ot Jjune 10, BE
Public Service Uarps Net 3785 hHz, VEZBOZ net’s PR s mlwnys
looking for felp, Traffic; VETLL o0, VLIBLOE A4, NVETTE 30,
VIO

MANITORA  SOM, She

[N+

e ik, VARG The newlv rovtean-
red AR appears to be mecting with savers, amd were awhive 1
the Jup. 58T VAW is SEC ynd invites y o to sienoup with the BC
e e ares. Winnrpee, VEAHR: Fhin Flon, VEANW: Brandon,
V4D Bauphin, VEANE. VEAST s bocn elected pres. o CTARA
tor 1988 and VE4OM treas. V9EAMG contimues to owk up pew DY
s 200 ey when folks VESTT atd 5T aren’t using the tig. Don't
forget our nefs as listed below with Jan, sapymanes,

Ner "f-'rf.-r,' Timer? pidaps Sexy N OTC Mer
FAT™N Shoy BOGS by 00173 2en VEVIRO, KM
MIEN 3268 GLHE Dy AUdos 8y VEIQ PAM

Keports al mdarnedion for the vodumn iy glwivs welcomed. Dratfic:
Vh4LA 46, VEARD 20T, VEAED 137, VEIWC o6, VE4KOQ B,
VIADE A4, VIR AL NTAIR 28, VEGRE 22, VE4RE 17, VESOR
Bo, Y L4NS b2 WEAWZ 12, VEAYC 11 Vb0 v, YI4XN &,
YVEALN 7, VEARL 7, VE4YO 70 VEAMK 5 VRE4E) 4, VE4LE 4,
VEAED 3, VEAPA S, VE4QID

SSTV—-SSTY-SSTV-—-88TV-588TV
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NOW AVAILABLE FROM
ELECTRONIC DISTRIBUTORS, e

1960 Peck St.  Muskegon, MI 49441

AU | <N | G | LB | KDV | <D0 | DD

Chuck, WBUCG Tel. 616-726-3196
S58STV—-SSTV-88STV-S5TV-8S8T

< CHOW | LR | AU | S—NW | KB

DIRECTION FINDER - SPACE AGE DESIGN

A -IDEAL FOR A  GIFT
: MOUNT IT YOURSELF CENTERED

ON YOUR QTH
rDXing MADE EASY
: +~EASY TO USE LTS FAST

} \QUALITY INSTRUMENT
A sHOWS SHORY OR LONG PATH
- GUARANTEED

SEND FOR BROCHURE

DAVID M RUGGLES & ASS50.
1 SAN JOSE CIRCLE
ORMOND BEACH
FLORIDA 32074

K4 DAY DAVE

$29.50 PP USA

FLORIDA RESIDENTS
ADD 4% SALlE5 TAX

?c AT Ve vt petsnnal gervice oy
helping you weleet hotrer gear per
Sollar ot your operating pleastes,
Chvpr dbvears expeficttoe. Bee fraddec,
cxsyveerms, UTeed hargaine,
VAN SICKRTE RAIRO SUPET Y 5O,
Ciree Van sickde, WK 1 e ner
4131 N, Kovstone Ave,
O thenasthenstside of
Npdiana pohs. Indians a7t

STAR~TRONICS

INDUSTRIAL AND GOVERNMENT
ELECTRONIC SURPLUS

SEND FOR OUR LATEST ALL DIFFERENT
MONTHLY PICTURE CATALOG. NOW!

Box 17127, Portland, Ore, 97217




MARITIME SUM, WD, Junes, VELAMER Anst, HUM:
Clarener Mitchell, VOIAW. SL0: YEIHE The Y1) contest 14732
showed increased interesl over last yoar with mete purticipating
stations m hath cw and phone sections, The 72 501 pravided many
lucal exarcises, The YOI Phong Net, Maritime Phune et and APN
dhw were active, 165 ndee to hesr Y1IPX and VEIMX back on 81,
VRPN and VETWG gre holding  traindng clasees 0 Hulfos.
VETAUL is spurting @ new ng. In Jan. the Greenwood Club held &
“Hrowme Jumboretts on-the-wit” wath the ghly asastance of
YETAAR, YEITE and others. The Jui. mesting of SONRA wus
held in the “Crods Nest,"' wmiimds interesting. The final report frem
Signat HIll indicates 2064 contacts from VBIMSA, The new pras, of
ARUON is vOCA, There are now Four Air Cadet statrons in NAd.
VATAL WOLRLL VOUIL aid VOTKA also two Sea Cadet stutions,
VOTOH and YOZIML SONRA = plannug a radio museam Tor Signal
Hill, contmhutons would he appeeciated. Hecause of the sigul]
pumhber of amateurs w Goose Bay, the Worked All Goose Award
now redguizes working ualy theee Ciouse Bay stations, APN repoTts
CING 179 1YTC 284, sessions 33, NTN repoits UNE 4, QTC 36 in 25
sessions, Trattic: VOILA 339, VEIARE 247, VIFTAMR 172,
WVOIGO 123, VETRO e, VELDR |,

ONTARIO — SOM, Holland H. Shepherd, VEIDY - § wish to
sxtemd Y waningst congatulations to all who participated in 511
“12. 1 only hope you eopoyed 1t ay moch a8 §adid. A very slpcere
thank vou to the KSOs “Ontars,” under VEIRC and b capuble
NC8s for acting i the wwin wog on 75 mweters; the retirng SLC
VEIEWD for the long hours he put in; a very persopad thank you to
the enthusiastic gang of VEISTP repentyr under ¥ 38K who acted
as mv personal Haison on ONTARS and the (W Traffic Nets: to
YEIDPO and his papg on the Grev Bruce Net who were active 1m
S0 7T From U900 BST until 2200 EST os both days, There aie of
course, many more who plived an important role at the Incal level
but space just wea't aliow 1t VEIPH an ORS for nearly 40 yeans,
e himselt 2 ovw transcerver tn kit form and will be bavk un the
tands as sooit as e timds 2ll the inissing parts, Repeater actwvity is
swIng - o the weekly session of repeater VEICKRA (Dttawa) 2
total of 31 checked ! Traffic: VIEiDY o4, YEIURL 283
VEIDPO 211, VEIRGE 144, VEIEWD 117, vEIFKL 103, VL
ATR OHS, VIRIAWL &R, ¥EISB A1, VEIIGY o), VEI
YEIGP 82, VRIEHL 300 VEIGBR 37, ViARPC 35, VEIARZ 22,
VIAFRG 29, WEMGIG X3 VEZRG 23, VEIAAS 2, VEIYG 30,

NEWINGTON, .

- Complete

MOblle ? Your fog-keeping needs can be met by
the ARRL MINILOG. Convenient, pocket-size, it con-
tains proper headings for all necessary entries. MINI-
LOG will help you comply with FCC regs, provide a
lasting record of the many pleasant (350s you’'ll enjoy
the year round. Spiral bound, 4" x 6., ... .......50¢

USA, 60¢ elgeichere

A A H onme ? If s0, you may prefer more detailed station records, and the ARRL
Log Book with ruled 814 x 11 sheets (also spiral bound to lie fiat when open), will make record-
keeping a pleasure. Useful also for portable or mobile as well as fixed station operation!. .. 75§

These are available in loose-leaf form (punched for 3-ring binders), 100 sheets........$2.00

e AMERICAN RADIO RELAY LEAGUE, INC.

VEIDEP 19, VIIFHE (9, VEIAGN 17, VEADU 16, VEMIT 13
VEIDIW 10, VEIAVIY 7, VFIRER V. VEIASE A VFIBAP &
VI XIA S, VEIGNW 2 VTIRLR 1, VEIALA 49,

QUEBEC — seM, Jue Unswarth, YE2A0E SET onee ewain
disappotiztment this Senion this yeur aithough V1 2WM and Vi
APE tricd very hard. VEPBYD now SAdvance ticket m o dan,
VE2BML now uctive on 2 meters, VI 2RLO sething 2n AR Club |
Louseville Behool, YE2D 2rd VE2S heard oa |5 meters talking t
YH2AES/W6, [es Amuicers de L'Abitin oat otgamise dos activites
Toccasion du tenyps des fers, OAJRIVED pas en voyage ra brang
et 73 aux amateun V2 VEZBXFAF2CH et $E2OTA nperent |
brenwood TS-150. YEMTA est Station club Je L'institut Aex
reutique Ju Ouebec, VEIKC sar cpaisiere de trof amos bor
pagqucbot France. CRM et VDIOSH tres wctif, WIZAvU
quitte pour guelques mojs pour L Afrigue aver le Cardinal |ege
cegand POUF [ui sur 20 metres. VIZRM dirertors *72. VR2IO, pres
VEIBLL vice.pres.: VEIAWQ, treas; VFIAPT, secv.; YE2ZBMC
tech.: YE2ZALYL, siles: YEIBRE, enter.y YF?DPA, nrop. Operatin
time for QR aetis 1930 Montreal tocal or winter time i U 3N CGAS
aind suzier fime at 2330 GMT at changes of time. VI DCW dows
in dumps e partivipation in the YFIW contest. Sory o hear th
VEITD Editor MARC way sick ditring Jan. 31706 has new ssh ri
on the bi bands. MARL in possihle planning for World Wil Har
convention in 1975 VEIXO very active on 20 ieders daly. #5HR
VEIAPT 25 Traffie: oJang VEODR 96, VHIEC 25 VEIRO M
WVE2ALE 20, VE2IAPT 15, 1 Tree) VAZUIN T84,

SASKATCHEWAN — SUM. Barty ©pden, YEARO — The “8i
News™ was the vyecllent participation in the ammugl SE'1 by 4 wrea
many ¥l who suffered writer's crammp trom enpying afl the tratti
handled! VESIL our VESQSL by, needs all those who hay
puostage due for cards in hig file, to wnd the necessary 444 x4
wASE right away 50 he van xee vnt thy window again - OF 7 VTAY)
amd NTSEY have moved to PAL 75 meter band conditinns ohviousl
prompted the following ceinark; "Mavhe wo should make a de:
with a 2E to call the net!" Perhaps we should have alternate pe
control stulions i areas to tike advantage of skip condstions
Remember the Hamfest s in Moose Jaw this summer! Traffio
VESDN 37 VESBO 2, VESKZ L5, VESES 8, VESHP b, VIS FM 4
VESPO 4 VEAGE 3, VESNX 3 VESPR 1, YESWRB 5, VST 3
VESLK 2, VESYR 2, VESIM 1, VESLN 1, VESGO 1, VIESTS | /oy

154, $1.00 elsewhere

CONNECTICUT 06111



HAM-ADS

{1y Advestising stwll periain fo products wnd suryives

\-.hich are related to umatenr rmiing

(2) Mn display of any character will e aevepted, nor
can any special typopraphical acrargement, sueh a5 all ne
part capltal letters, he used which would fend to muke
vie advertisement stand out from the others, No Hox
Hepky Service can be maintained in these ¢olumns noc
wat entwnercial type oopy be signed solely with amateny
callt letters. Hlam-ads signed onky with 2 post office box o
telephote number without identifving signature counot
be arcepted.

(%) The Ham-Ad rate is 50 cents per wurd, except as
noted in paragraph (6) below.

i4) Remittance in full must accompany ¢npy, since
Hao-Ads e not cactied on o Buoks, No cash or
contract discount or syeacy commission will be allowed,

(51 Cinsing date for Ham-Ads is the 20th of the second
eenth preceding puhhutwn date,

(n} A special ratg of 18 cents per word wifl apply tn
asfvertising  whicl, m o judpement, s obviously
nun-caminercial in nafure, this, advertising of bona fide
aeplns equipment wwned, used and fur wale by an
imdividuat v appucatus offered  Tor eschange  or
wdvertising inquiring tor ape erqnipment, {ukes the
Lscent rute. Address atd signatures are a.h'lrged for,
erveemt there 15 no charge for vipende, which is essential
vou Tugpish. An attempt ro degl in apparatus in quandity
Tor prafit, even it by an iadivedual, is commervial and ull
mivertising 8o classified takes the $ikcent rate, Provisions
of paragesphs (13, 00 and 15) apoly to all advertising in
this column regardiess of which rate muy npply.

i1y Because error is More easily avoided, it is requested
copy signature and address be printed plainly on one side
ot paper  onlv,  CTypewritten  copy  preferred bt
hapdwiitten  signature nust acenmpuny all autborized
ingertions, No checking copies cun he supplied.

£} No advertiser may tse more than 100 words in any
ol mdvertisemenlt, nor iore than one ad in one issue,

(@) bue to the tiphtness of production schedules,
caneetlation wf 4 Ham-ad already aceepted cannot be
gg.xrmtccd bevond the dendline noted in pacagraph (5)
avove,

Having ade no invgstigation of the advertisers In the
cfassitied coliymns exeept those ohviousty commersial in
chatarter, e publishers of Q8T qre unadle to vouch for
their Integriry o for (Ae gihwde OF chardeier of Hhe
products or serviees advertised,

QISL2Y7. QRLS?7 Personalized mude-to-order!!! Sumples A6c,
Deluxe and Regular bile, Relimous 35¢. { Dedctable.) Sakkers,
WADED, Box 21¥, Holland, M1 49423

TRAVEL-PAK QB51. Kit — Send call and tio; reesive vour Ua.li
sample kit in return, Samen, Box 203, Wynantskill, NY 12198

QBLS, Second ta none, Sarne day service, Bamples 25¢, Har,
h‘NELR Box \idl Clearfield, UT B4 5

}‘lr.,‘l URE QSL r.ard.s of ynur shack, etr. from vour photograph,
G, %125 OO, %16 Alto unuyual nan-picture rdesigns.,
henerous 'mleP pa(-'k ?.5:: lla!f poum[ of samples 50c, Raum?s,
4154 Fifib $1. Philadelphia PA 19140

Q‘)Ls. samples LO¢, Fred !;evden WINZJ 454 Proctor Av. Revere
MAD2151.

CREATIVE G3L eards. P?t‘tuna.l attention. Imagipative new
desipns, Send 25¢. Receive catalop, samples 2nd refund scupon,
Wilkins Printing Box T87-1, Atascadero CA 93422,

E?HPLES 20e, Harry Simg, 3327 Missour Ave. 8t [ouis M},

Sl B-roinY glossy OO, $4.50, Rut- ers Vari-Typing Bervice.
Free salupies. Thomas St, Riegel Ridge, Milford, NJ OB#48,

Qsm 200 for £4.65, sampleg dime, WOSKR, Ingleside, 1L (10041

}{ UHBBER st,amps $1.50 includes tax amd postdgv. Clint’s Hadio,
W2UD0, 32 Cumberiand Ave., Verona, NJ 07044

EAL T 96 "Brnwme," WRCIL, 3111 Lehigh, Allentown FaA 18103,
Samples 10¢. Catzlog 25¢,

ELUKE @S8Ls, Petfy, WZHAZ, PO Box 5237, Trenton NJ
(G384, Sumples 1Uc,

3-I) 8Ls — Far more spectacular, little more cost, Sampies 25¢
(refundable). 3-[1 QST Co., Monson 2, Mass. O (}51‘

COMPLETE QSL catalog! 300 cuts, 10 report fo'rms ink and
stuck samples, plus ten sample QSLs, .aéc ane:lson s Guality
@405, 321 Warren St., N, Babylon, NY 1170

DON*T buy RB5L cards uniill vou see my free samples, Fast
suprice, en,urmm:ral prices. Bolles, Little Print Shop, Box 9848,
Austin TX TBTLHT,

Q5L SWL, WPE Ldrds Samples 260, Log book.\. file vards,
derals. Malgo Press, Box 375 Toledo OH 4360

QNLS. SWLs, WPE samplr‘s L5e, Nicholas & Son Pantery, PO
Box L1184, Phoenix AZ 8b0OTT

FRAME Display, 4:1(1 pmterL your QShs with 20 pocket plastic
holders, 3 for $£1, 10 for $3 prepaid and guaranteed. Tepubreo
Box 198 Gallatin 'TN 376

@Hl.a — Thin dime brings samples,
Papago Station, Scotisdale, AZ 85247

Q@EL, §WL cards that are dlfferent. Qua.hw card stock samples,
200, Horae Print, 24316 Blmo Ave,, Hamilton, OB 25015

Alkanprint, Box 3494,

QUWA Quarter Century Wirelesy Associntion ig an internationad
wooeprofit  organization founded 1947. Any Amateur Hadio
Operptor licenved 25 of more gearg 1s ¢ligible for membewship,
Members reoeive n m?mbersl'up call book and quarterly news,
R‘gf;oglra informztion, Q.C.W.A, ine., Box 394, Mamaronerk,

Excellent )SEs, reasnna}\'le. Kumples 28, WOUL Press, H, R 1
Box BT, Carmel, TN 4603

Q8is, 3 color glossy, plobe, saple, straighi key, ham with
tarphones on front, veport form on hack, 100 « % 76 postpaid,
Rusprint, Box TH7H, Kansas City, MO 64116

PROFESSIONAL OW rmerdtors. retired or wective, eemmercial,
military. gov’t, Er)hr‘e. ete. invited to inin ‘mclety af ‘v'n'elas
honeen ~WTGAQ/ Box 530 Santa Rosa CA 954

NEW! Q51,5 professionaily designed and grmted BEvery rard
um%ml exclusively for you. Samples 26¢ educub!e} Wikl
Designs, 20 Britton 5t., Pittsfield, MA O

ROUCHESTER, N.Y. is again Hamfest, VHF meet and flea market
headquarters for the iargest cvent n the northeast, Mav 13th.
‘.\tnte WNY Hamirst, Sox L3RE, Rochester, NY 14603

21st Annual Dayton Hamvention will be held on April 22,1972,
at Wamplers Dayton Hara Arena. Technpieal sesgions, =1 hib hits,
hidden transmitter hunt. Qes market, and special program fot
the %Y1, For informatian write Dayton Haravention. Dept. W,
Box 44, Payton, (OH 45401

10 pummed photo stamps, send
M. Hamilton, Box 2373, anrrmr'e

QHL@ 304 tor SH.OO. Free samgles, Mark, WRBENEKO, 2534
slinnas Way, Carmichael, CA 95608

osw ghntn aod §2.00 tn L.,

WANTED: All types of tubes. To
h:muc. B0, Box 414, OGvlando,
Caorp,

prices pzid for Varan and
L 3280%2, Jaro klectronics

MI(‘TION time, NYC arep harng, SWls, ( Bers, Famous Annual
NY Radio Club auction, Geo Washingion Hatel 231d St and Lex
Ave Sunday aft, March 19th, 1 #.M. Bring gear and hring money.
All weleome. Donaton 1.

AUCTION, New Jersey  area, higgest
refreshmuonts, parking, all afternoon Sunday April 24, 1972, 12
Noon, Arbnr Inn, Ttk 5t. and Rock Ave, !st'ataway, Plain freid
W line, Tri County Amateyr Radia ;\s,z,unaunn.

and  best wprzes,

WF bty tubes. Maritime lnternulional, B34 Hemloek St
Feanklin Sqiare, NY (1030

CASH paid for ynur unused tubes and good hain and commereial
equipment, Send Ilsf to Barry, W2LN1, Barry Electronics, Bld
Broadway, NY 10012,

\‘\'IRFT ESS =zcts, parts, rat«lu;‘,-s‘ boup:ht, traded, Laverty, 118 N,
Wyceombe, Lansdowne FA 1906

SOUTHWESYT Ham Round-Up and Fias‘.‘u will be spansored by
Old Pueble Club on Aprl 29-30, 1971, Headquariers Ramada
inn, Turson, Adzona ﬂ-mquet. tevhnlcal sessionsg with ham
avplications and demenstrations. Ladies prropram, luncheots amd
tours, Swapfest, auction and other nctawhes n the 3nih. Plan tn
eminy the hospitality and fun in the sun, Contact Al bummms,
charrman, WYMGE, oo OPER.C. Box 6497, Tucsnn AZ 8H71

EVANSVIL LA indmna ha;nfest 4H grounds (highway 41 notth 3
milesy Sunray M Airconditioned, auction, overnight
camping, ladies® hmgo, rved fleg market buaths, Advance
regitration, For ntact Morion Biverman, WG, 1121
Bontle View Drnve, Evansville IN 47715,

AMATEUR muscum bu ing  old 'radlm haoks, magazines,
cutalops, parts. Sellin 1STs and CQs. Yy Rasmitssen 164
Lowell, hcdwnud C’ltv (.‘A 40618,

WANTED: An apportunity io ciiuote vour ham npeeds. 33 vears a
ham gear dealer, Collins, alaxy. Tempo, Kenwnod,
Tea-lee, Hy-CGain, und all uth(-rs Alsn §25,000 inventory used
ERAY, Rﬁquest list. Chuck, WEBUCG, Electronic Distributnrs, inc.
lqu Peck St Muskpgun ME 49441, ‘Tel: H16-726-3198

HAM tieket - Arateur racdio licenge course for Noviee, General,
Advanced, Exira Class, Write for information. Clayion Radio Ca,
220 Mira Mar Av. Long Beach CA 90803,

HAMFEST — Wahash Counky ARC fourth annual hamfest,
Sunday May 21, rain or shine, Admission is still only &1, Tlea
market, foou, tech talks mnd much more. For inforniabion write
Hob Mitting, 563 Spring, Wabash IN 46992,

MOULTRIE Amgteur Radio Klub 11th annoal hamfest, Wyman

Park, Sullivan, Tlinois — Apeil 30, 1972, Indoor-outdeor market,

Tieket donation %1 in advance, 31 By at_the sate, Cpen %:130

il".iM l\k gl I., 148,94 MHz. MLA#H. K., Inc. PO Box 327, Mattoon,
5193

SPIDERS for boomless guads, Heliare welded aluminum, Al's
Antennas, 1339 So, Washington S¢., Kenm'wwk. WSN 99336

WE buy electron tl-lh?s. dIOdPs. tra.nststnrs. integrated clreuits,
setniconductnts a 15. Asiral Electronics, 1560 Miller 5t.,
l'ahTabeth NJ 0720’1 Te[ ‘inl ~354-2420

W‘\NTFD Teletype machines, parts Models No, 28, 32, a3, 35

37. Uash or trade for rake e uxpmant. Sitronirs-Hnward 1 (—0,.
Box 19, Boston MA 02101, (Tel: day or night 617-742-0048)
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GREATER Baltimore fHambares, Sunday April 9 at L0 AM,
Calvert Hall College, Goucher Bivd, and LaNalle Rd, Towsun,
Iv!a. vland 21204 (1 mile south of Exit 28 Beltway, ‘[nterstate

Rab), Food service, flea market, 31,50 admission. No table
x,h'u-ge o hercentape,

AWA, National Historical Hadio Conference, Smithgonian
l:nshtuuon, Washmg on, [0, Sept, 23. Further details in
August Q8T

IBITORS — Ruserve space now for ARRL Hudsnn Diviston
Convention, Oct, 21-22, Tarrvtown, N,V, Cuntact Hank rankes,
WRZDQP, Box b36, Bellmore, 1\‘r. Y1711 Prone 212 304-b257

EDITING a vlub paper? Nned public relations help? ¥ ow should
belong to Amateur Ragle News Service, For spiormation contact
l}é‘ﬁg Ellen Bills, WARFGS, Secretary, 17 Cralg PL, Pennsvitle, N
HEC

FREE sample ¢opy Leng igland DX Asst. buuetm Litest DX
Negvﬁ.]?gimess size s.ag.e, tu KIAFY, Box 14, Massabequa L1

WARRF‘N ABAS famoas hamfest, now familv stvle, Aug. 20,
Vankee lake, Uhio, Gigantie flea murket, swimming, pienicking,
plavground, dll free. Camping available, Details: WSl WHVTD.

BOCKAWAY ARC Spring Auction and Fmers Get To-Gether
wifi be held Friday evmnug A.dpnj 4R, 1972, at l\ 04 .M, at the

Hull of Sctence, 111th § 48t Ave,, Carors, NY ak the old
World Fair Grounads, !..ume to the best atgtion in the New ¥ ork
area, Doors apen at 6:00 P, M to pece bt items Tor the sude, For
further information wnte to Auctlop hmrman. Al Smith,
WAITAQ, P.O. Biox 341, Lynbrook, NY 11863

SREC Hamfpst duzne 4 - qame site ax last vear. Near {ttawa,

li‘.hnos.s pgs iion — agdvan S1.90, $2,00 at the pate, For
details write: . F. Eeith, WhQLL. RF[} No, 1, Box 171,

!)glesby. L6148

FIFTH Apmnual  Hadio Society  of uniaio Conventinn —

Kitchener, MNeovember 3 and 4, 1972, (_anw.la iggest
excellent forums for UMs and K¥5Ls, Write R, 8, O, Convention,
Kitrhener-Waterlan Amateur Radio Club, Box 608, Kitcbener,
(Intanm Canada

VERY in- r.er-rst-mg' Next 6 big issues §1. “The Ham Trader,”
Sycamore, 1L 60178

CLUBS: Send membership list for t.,z‘sLs World Q5L Bureau,
5200 Panama Ave., chhmond CA 94804

RECEIVING & [ngdustnal fubes, transistees, all hrands — hi
disenunis, Technicians, hobbvisis, exprrimenters — request
l,u.\.:;;'n% {:atatiug and save! Yalytron. 469 Jericha Tumpike, Mmen]

WANTED: tfuhes, transistors, eqalpmen
zt;rlﬁsdilgoldstem. W2MNP, Box 257, Can

TOWER: 38 font Vesto plus all hmdwux‘e Nevey uncrate
Worth $600, will take best offer over 4000 and deliver [(
miles. WABRWM, 4952 Santz Hita, Rlchmund CA B4B0D3

whut bhave v
Station, New Yor

SELT.: Cnlling TAS2B $550, Urake R4B '&3.’:0 atchis
-;%«]algcﬁrgh L. Bliseh, 13w 'W. 85 Claveland, OH, ’l‘n! 1A

COLLINS — Complete [-Line inciuding 645-1 in wain
t'reﬂdent rustom eoneole, Al Colhng extras, Write for line-y
Priced to gell, WHPVV, 116 Westshore, Hichardson, 'TX 7508
Tel; 215-231-H566

TOWER climbing safety beltilanvard $21.50, urop piteh rot
$65. TS 175 frequency meters $45, M handitalld 350, enax
switehes multl(l;:o%lunn $16-848. Eree list. Link, 1000 Monre
Tpk.. Mourge, CT 06485

UX'ERS — Ehg them owit of the mud! New low umsv «'qulwrn
WMOSFET  preamplifier. Nomirgal 20 dB  pain. [(d-30
Uomplete with cabinet. $20.95. Dynacomm, [183 Wall &+
Webster, NY 14580

ATWATER Kent Mugseum pave top dollar fm' hrPsr!hoan
crysial, buttery, sp drk ww shlp. Mareonl receivers, parts, ar
books. Atwater Mugeum-Waods, Beaver Meadow HE
Higganum, ¢ "I‘ 0&»441 z[]d 545-211-14

SHOSE Trader Ed Moary ™ savs he will not be undnmoid ML L
deals! Shop around f[or your bast prce and enll ar wate tk
before vou buyl New He[ﬁ:nry HR-2A two meter |
trunscelver, 15 watts, immediate shipment, gmateur net €22
New dealer demonstrator National NCX- =L000 transcetvey, rt*
28499, cash $709; In stock, new [ake, Galaxy, Robyn Dig
300 and more, New Rohn 50 ft. faldover tower, prepaid .lp 4'
New  Mosley TA-33 and dema Ham-M  ratne, $199. Tlse
e wipment: HT=-37, 8179; Ham-M, S84 R4 w(34NB, 849'
-XB, 8459, Mooty P.iecr.rorucs Ca., PO, Bax b, DeWitt, &
T20442, Telt 801-848-2R%0

WANTED RO-348, RC-376, State conditiong, best prit‘t-: ie
. Box 440, New York 10013

TRANSFURME RS rewound, desg Price, W4ClJd, 507 Haebn,
Odando, FL 32806

PRIVATE colleetor wanis wld wireless gear. Buy, trade. Dick
‘-epic 1945 K. Urangegrove Blvd., Pasadena, CA 97104

W.’-&NT wireless S‘early} rmagazines and equipment for W4AA
historieal library. Wavyne Neison, Convord, NC 280256

TOROINS & teletype. [.owest prices uuy where. 308110
postpaid. 32 HSR printer, reconrditioned, $225. Mite LGE 41,
too! Model 14, 1h, 19, 98, 32, 33! Many m nr? hargning, Llsl.,
stamp please! Van, WABLT 4082 Passuter Stiding, NJ 07980

FRFPARE for Amateur FCC evams! You need Posi-Check,
Orginal, experily devised, multiple-choice % estions, coverng all
ureaz tested in FOO exams. Same form az FOC exams. Over 300
quegtions  aredd  clagrams  fov each  class
viplanztions, (BM sheets for self-testing, Wasic questions
duplicated where they r General Class $4.25, Advanced
lass 84.50 ixtrn Class 8475, mciudmg first ¢ as; mailing, Add
%e each Erﬁl)’ for air mail. 3 check
Prigi-L heck
50322

Keved  answers,

G monuy order to
0. Box 3564, Urbﬂndde Siation, Des Motines, [A

CAPACITORS — Brand rew alurninum electrolyties, 3’!5utd at
"1(]0va(.|. Ten for $1%.50. E4IHP, 6835 Sunnvbroak Ln,, NE,
Atlanta 30328

TV camera kits, plans, parts. Go ham TV the easy, sconomical
E‘;‘g‘f-i{ ‘atalog 25¢. ATV Hesearch, Box 453-Q, Dakota Citv, NE

BUYING? Selling? Trading? Don't make a muve until you've
seen oUr new publication, mple enpyi Six tssues for 81.
Ham Ads, PO Box 46-r53C, L. A C‘\ 40046

CASH or trade for pre-1925 radins for Gersonad cn‘l]ecrmn Card
Oshbom, WoRXP, 13316 Calvert 8i.. Van Nuys, CA 91400

‘S L]., KW-1 $600. 32V2 $100, HRO-50T1 $50, H{}-13
TR-108 with V-107 §758. TLocal oiekup. J. B, (.-utl:m. Waz "
100 Grant, Neenah, W 54956 l"hum: 414-725-9330

S5TV Rohbot camera Nn, 25123 Robot monitor No. 29 3:
25mm (LY, 25mm fl4 Marcro lens complete 3880, $B-652
Hamsean $100, W3AV], T17-286-11561.

SELT: SB-303, ew filter, SB-600, e-u-wds factory ipecs, 3321
WHAVQZ, John Williams, Apt. B102, 1300 Warren Elites Dy
Avgusta, GA 1090, Tel; 404-7T22-500, 3

INTERESTET hnding !'«rench teachers,  students, .
French-gpeaking bams éa-,uk fivench on bam banc
with high schoal ».tudnnr..;. kaPH ac 4099, Tucson, A¥ §57T1

WANTED:  Hallierafters SR-2000
wa@mo Box 204, Manson, LA 50863

HAMMARLUND all band trapsmitter HX-50A, $325; HX.L

lineay ampunern, 2060 HQ-1BOALC with blanuer. 8350 8-20

speaker, $18; Clege 23y MK 14, $325:; HQ-215 all bnnd. g0l
state receiver, §2 All mint fondition. Swan vertical 3!
Hv-Gain 2 mater “I* pole, £50, like new, Hy-Gain THEDK]

good, $83. Request list of " Heath fest equpment. W2ERV,
emice, Freehaold, NJ 0T728

FOR SALF Drake TC-6, 8C-5, U'PS-T, Package denl, make uﬂ{’
mll ﬂ'pliy’ KBJF, Ted Ealan, 5577 Waterbury Ave., Maple His

st be  punt.  Casl

SWAN S00-C wine, iust factory overhauled 390,—, Swan MK
iinear 2000 W w3 new finels 385 ~, Hammariund LIQ 15 alt
factory uv(-'thauled 220~ Mosley 10-t4-20 puh. quad new
used §75. Heath HM-10V wald meter 25— Unuverting to Uolli:
gedr. WIFDA, BO2-985-2843, Shelbume, VT

HAMMARLUND HX-50 ssh, a-m, ew exciter, $l 50 nr hest pffe
Jim Wilson, 202 Fowler, West Lafﬂ,yelr.e LN 47306

FOC “Tests- Answers™ = Driginal exam mantlal for FCO First and
Second Clagg heense — plug — **Self-Study Ability Test.’’ Provent
39,95, Satisfaction wuaranteed. Command, Box 28348-T, San
Frnciseo, CA 94126,

E‘;’ng;s Crystals, Free flyer, Nat Stinetie F'lecttomcs. Umadilla,

TELETYPEWRITER machines, tarts, bought, sold, S.a.4.e. for
ust. 'Typetronics, Box BBT4, Ft. Lauderdale, FL 33310
FRIVATE cullecior wanis  carly  wirelegs  aed  wire
coanmunications gear, Teslacolls, Bouky, fagazines, stx. puote
rmm prce, Will Nangie, 761 29th §t., M)lwau.l{ev W1 53208

NOW(‘ES Need belp For ffeneral tickei? Complete vecorded
Akidio-visual theory instruction. Easy, no elecirnnic background
necessary, Write for free intormation. Amateur License, PO Box
BQ1H, Norfolk VA 23508,

VHEIUHE receivey 38 MHe thru 1000 MHz with 3 tuning heads,
if unit & demodalator with “8" m-ter and matching S-inch
“panadantor” — spectrum analyrer. Al 120 OV AL BY cvele: good
worKing cyndx, WGovt cnst $3RO0, :wll $135 W4aUCH,

BEAT rust-cotrosion! Fine stainfess, brass, other, threaded,
washex, hardware fasteners. Guying acoessorieg! Insulators, Lists
;}Jrh&‘«)‘;g:)%alt Straesser, WBBLR, 297168 Briarbank, Southfield,

i
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FOR SALE: Hallicrafters SX-101A rewher. »u]':erh cohgitio:
wispeaker. $135: Hammarlund  Super-fro Yereiy
N ?vsrgx:,k‘ exeellent, $05; Searer, 2403 Maclovia Ln.. Banta b
l

'I‘F.(‘H Anuuls 56.50 ench: H-ZRBJURR, R-389/TRI
R- SQOIURR URM-EET) bP EUO.&X Hundreds more, WIIrH]
4908 Koanne Dr. .. Washmgtuu, ne 20072

MAIMLINE TTUL-2, with seope, 5200, See chf\lt? Apni 197
lil"r‘_r'rg\;' dounal, WBARKA. R, Wanat, 443 Attag Dr., Madizon, A

RARE antigue Weston model 533 tuhe cheekey wzth ml]nwu
vngravm_g on panel: Praperty of e Fuarest Radio (o, Beral N
7 — 876 K2GW, 100 Wehb Ave., Deean Grove, NJ DTTE6

FOR SALE: new 4:-1000A tube, new Jennin,
'apacztor EU-GCH) pF ot 1O kY aod a {0 uid
capacitor. Make offer, Jark Colson, Kt
YITT1. 3018292004

MOVINL-. wusi sell. HX50 tmnsmitter, $176. HQ1Y0 reasiv
#180, Heath HWIZA ysyembled, $80. HALD linear $175. Can |
seen and mcked Up at Saglpaw. L. K. Loomms, 4424 State R
Sf naw, Mi 45608

COLLINS 5143, Model ZRAER. other eéui;;rr;}e'm, send for 1t
Tanviren, 315 b, 20th, Grand Lsland, N EREGL

vucuin varash
kW Sprague filt
3, Mount Airy, ¥




WANTED: Colling KWs-i, Advise conditinn and price.  Within
300 miles, KPGCI, 122 Blauvelt Rd,, Grand island, NE 63801

KWM2, Waters rejection & EV'T tuning, H16¥F2, 30L1, 312B5.

mint $1450, Kleingehmigt cw_tape n«rforatur. (‘M ellent $104
with spare parts. Boeshme ehked tape recurdey, 400 amphhpr Hnd
tape puller $130 —vopy 100 wpm & over vtsuauy S-5(HVA, new,
air B, Snokets $4 Mod 32ASK, vary gaod, $300. Mod 33
600, W2sR.callbook.

SB-200 %180, vuou pay packing and shipping. Bill Fllis.
R13-392-R6049
SELIL. (1lnbe Beout, HQLUSTH $£150. Fico 720 with 730

modulat 75, Henty Deslaurier, Hast Gresnwich, RI IIJBIS
AR 9 WALCQS

2 KILOWATPE balun., 1:1 ralio, 3-30 MHz, Teflon insulsatisan,
codk fitting apd dipole conpector, $3,95, postpaid USA, K.E.
Elvctmnmg Rox 1274, Tustin, CA Y2680

li]:.A‘l‘H HW-32 2- meter transcelver with de power supply and
speaker, ’r £130. Henry Klapholz. M. lJ K2ZVBL, Tel:
212—43] 856, 34!1 Wavne Avr-,, Bronx, NY 10487

SWAN hoog, au.‘wpower «upply like new, R4, Art Rauch,
WACAZ, 10980 SW 105 Ave), Mianu, FL 33156, 305-274- 91’09

WANTEN: Collins PTO, 70 E, 13 2-dme. Wi1kHA, 23 Shane 11\-.,
Chatham, MA V2633

EATE mociel Robot monitor and camera, M, Marsley, 22472
Stevens Ave,, Ralathazoo, M 49008, 616 342883&

FOR RALF: Johnson Viking Challenger a-m-—cw transmitfer
$35, Heath VKO 815, Ken Graff, KREUR/3, 6308 Roosevelt 5t.,
Bethesda, MD 20034, ‘101 530-4535

MOSLEY quad ’del-t.nhand MCQ-38, 865: Channel magier
cotﬂtm. $26; RGSU, §7. W10OZ, 83 Hammondswond Rd.,
Chestnlt Hill, MATDZLET Ba L 119058010

.SBI" 34 Wanted in top electrical ¢ondition, lmder K200, Jlack
ftond, 11424 Ohio, Los Aupeles, UA 90025

COLLINR 758-38B mint 550 firm Viking Ranger 1 1-175 Citizens
Band Browning Dhake mobile 24 t‘han nels 150 you pay ahmgm?&
certified or cashiers check Stokes, WARZJA
\’mmna Ave., Ventnor, NJ 08405 PH ‘109 822 1484 Eve

WANTED: Colling 456J-60 fxltm' for 75A4. WILA, 24 Linden
Hi. Norwood, MA 02063

\V\NT mint KWM-2 BH16F-2 PM-2 ?12 34. Livscnbe Fullv.
aqudte iowest. Ralph, Box 3061, Midway, WA 9303

YAESU FT-101 obe month old complete $440: 7544 geral No.
2309 with 2.1 & 3.1 ke filters $360; HT—32 1EC '\hig’{prﬂpa‘(d‘
Certitied check or mnne{r order tlniy. Al okosz. 04 Samn
Rd., Hio Rancho, NM 87

PRAKE R4, T4, AC4, MB4 recently factory retubed and
ali gnedd, Fxm-[lem r'ondmon with mmua!g andd cartons, $465.
Mrake TCA, 5C&, and CPHI, & 28, Gordon Seallion, 1420
Hebrow AV? (J'-ast.onbuw L1 (\rbt\i‘a 203/G33-24RD

AMECO preamp . Turper 254C¢ mike, Halhcmfters” 5-40RB,
Others, Send s.a3.#. for list, WAILRYE, 1160 King George Ct.,
Pitishurgh, F‘A !5367

SELL: CE 200 V — voginal owner - packing crite, manyal, nn
modifications, faciory aoverhauled — excellent, 335() . [' P,
Potvlicki, WEEMZ, 5223 Chestnut Rd., Seven Hills, OH 44131

DRAKE MN-4 antenna mamhml! network and manual. Mint
condition. Cost $101, seli $65. ( pay pnsta . Tm Dolan,
WNBKOA, 1438 5th Abe,, Chatleston, WV 2

SEfie four new Mullard EG38 (GCNG) eartons open only fo
ronfirm contents. WESETR 93737

FOR  SALE; like ne 58-308, $B-401, SB-600, HD-10,
SBA-30G1-2, HDE-2TA, ["V OODTP, $600, lxnlng tu aemmarv.
Dennis Zeares, 438 E. Rl.h -3 . Blar-m.-.bun-.. PA1TR

EE;}DF %leg:nc typewriter for HW=100), ti. Wetzel, Coapershurrg,

CW audin filter %19 [( keyey $29, WRBZV XK, 760 Howard .,
Wﬂhamsvme. MY 14221

(fOL;LaIN‘i 3081 $950; KWM-2 wiwaters @ mait, S850; h16 #-2
$95; 472 B-5 $276. Al mint. J. Blackman (201) 871-46544

SWAN FM-2X with crystals for 12 popular channels, Will ship
Tor $£195, Certified, Mike Steverwald, WALIQH, 1817 South
Ave,, Rochester, NY 14620

WANTED: KWMZA mint conditinn details W3HZ

WANTED: Heathkit mike model HDP-21A; For Sale SX-4%
awners manual, SX-42 speaker, hoth $12, 5 8135 $8 eq,, B A 10
Mad, xformer 15, Buver pays posiage, WEGZPH, 1571 9th 5t.,
S.m Bemaxdine, CA 92410

( ONTACT wus [or new nr recunditioned Colling, Kenwood,
Tempa-Cine, Nrake, Galaxy, Hy-Gain, Mosley, Heniv linodr,
towers, antennas, xotatnm. wiher equipment, We (ry to mreed any
deal andd ta give you the hest serviee, best price, best terms, top
t}:ﬁla-in. Write for price listg. Tr¥ us. Henry Radio, Butler, MO

b \F.SU Frdx 200 and Fidx 400, $375; Clegg 22er MK2, 8175
HD 10 - ever, $2h; Unigue long wire tuner, %30. int cond.
KZUQC 425 Parkinson Terr., nrange. NJ 07050

bl‘ LL: Mint eonditirn Swan 350 perfect with PS117C onginal
l;:ﬁétﬂﬂ'{ ?l!ﬁ firm, L5PAC, No. & Evergreen Court., Little Rnek,

MINT Drake 2LINT and 3itals, hesi offer, yuu pay postage,
WN2AQU, 12 Carey Rd., Great Neck, NY 11

5!4 LD Hammariund SP-GU0 general f‘ﬁvemgv receiver (54 to 54
HZ very good gondition $300. Inelude: audio Zematching
g\ﬁ‘;rmfnrmen David A, Maoss, 38 East Main 8i., Trumansbure,

SELL: Q8Ts, 1929, 19.‘!0. 1931, June 1928, dan theu June 1932,
Mar, Apr, Jine 19?4, 1935, Feb to Lec 1436, 1937 to 19569,
alio complete set 1960 trJ 1970 Sell: ('Qs [94bh to 1947
partially cownpleta, (948 thru 9549, birst c”udners vheck nr
money order for $100 takes all T74 lssues FQOB my <ha( W H.
High, W2F VR, South Church 86, Maorestown, NJ 0405

NECK ties, custom made and mrmor,ramed with ¥avur call, Dark
blue, brown, or black. 85,75, WARGDS, Jim Stockwell, 3522
Keystoneg Ave,, Los Angeles, Ua Y0034

A Real ham's delight. Xtal controlled transmutcr perfect for
220 MHz, Needs power supply. Send 87 p.b, to: Steve Gavin,
.. Box !(lE: Ridgefield, NJ 0¥6

FOR SALE HX 10 munt ccmd:l:mns used ten houm £200 firm.
uherard: 306 Raseville Ave., Newark, NJ 07107

‘:WAN BOOC, FTXRG, VX2 wmint condibon, $425, SR-46A,
rrvstals, $70. Martha Fanulng, 23 W, North Ave,, Apt 4,
Northlake, [L 60164

SB-‘i()3MQD H7 cw fnlter {SF b()l] Assembled, working, 3 mths
old, Yeope alipned. 8350 agd it’s yours. WBGSFA, Dave Snith,
40‘44 Rovee St Rwers:dp A 92503

VAESY BET-11 xeve excellont. Sell - teade, an mail, Robert
Woadhum, (Geperal Delivery, Agaha, (tiat 96910

WANTHEHD: power transforvimer for Navy oscifloscupe OS-RB/U;
RCA part 10800-120, or Carnl part Mo, CA-1 104, Calf collent
(B17)256-8574. W10SN, 175 Mill Rd Chelmsford, MA K24

NOVICF transmitter = Drake 2N T IOO watts input marker Tor
Nouvice THh wails covers 80 thru 1O meters, 119, Alsu i"lcn T2
\"I“O £30. Both like new condition. Les Hodges, WBB

66 foot windmill tower with converted prop-pitch motny,
selsyns, cable, 15 meter beatn. All extra strong. I)z-liw-r
reasonabie distance. Dirks, WﬂNIV(1 inl’l(‘f‘ Rock, KRS &1hH&

HTTEY Model 19 excellent eondition 3150 QETs 1945-59 §i50.
Hand letier gres& $25, nr“ater] near Baltimore. o shipments.
301-531-6B56 or write KVAA

SELL Clegy Zeus $150. wm..AT.' RL. 1, Box 81, Sarasota, £

34

CHIR rotator & mast, 825; Galany 3, de supply, ik, Sl &
l'mh. Sion, BR‘?.A} & %u))ph’ $3(\ Polycom & & 2, 375
(,ndaxnlue keg. poard cw keyer, $75; Hedth Mohican receiver, $50:
Heath LOCR bridpe, $%5; exposare Ineter, $5; xial cnhhratnr %10
Boshme ink rec‘mdpn &245; BecKman <uuurer 250 Hyecon ‘eolor
gen,, $60; TIC px gen $4‘.0 6V, 8A sup l}’le. $5; Tektronix 124
TV wilupter, $25: Btectru pulse sen., $25: Hickock tabe testey,
$25: Ballantine tneter, 515; HI 410B VT \.’M 545, WEEX, 14945
Dhickens, Sherman Oaks, CA 91403

TRADE for ssh gear av full kW linear — tiluke BOZ digital
vilimeter, HP 621 sounter, HE 130 B scope. B 390 recetver,
40Pk, 808 Carvell Dr., Winter Park Fi, 32789

:;EL.!. antiques! Amplifex [onp, Murdock vanometer, theostat,
variable and phosie cundenser, Amplion haorn spesker. Haldwin
phonograph reproducer and speaker dnver. All new in original
cartons. WEHXW, 341 La Mesa Dr,, Menlo Park, CA 84025

COLLINS ThA4 Ser, No, 5764, Sell or will consider transceiver
53-34‘,5&:1&. B, d, Tadlock, WBATE], 1010 Weant $t,, Andalusia, AL

WANTED: 4 Horace (5, Martm pug, with name-plate with pdtent
Na, before 1,3000HM); by hug daughter, I.usr.s-lie Martin Voight,
Jl1546 Wheatfey St Kensington, MD 20795

FOR SALE: Drake L-4B, MN2OOO, TV-EIQOLP §700; SPR-4,
N.B., cal, M&-4 $478: Ulegs 2ler $l5ll| Ganset [V and VEOQ
$200, THEZ and VED R180, Genrge £ Walton, K2ABQ, 3438
Ma]or Dr., Wantagh, NY 11793, (5]6-781 3946

WANTED: kilowatt matchbox, tworer for vale $30. W2WHE,
210 Utiea §t., Tonowanda, NY 14150

WANTEE: defunet Hunter Bandit 200047, no tubes, state price,
condition  first letter. Ernest Detwiler, 1151 N, Vaneauver,
Tulsa, OK 741%

WAN'!‘:
poly. Swan 410, 406 VFQ. Gabe, WATGRI,
Hartford T G118, {2014) H6Y-2266

2 M fm. Selling tnwer, Gonsct ssh rommunicator, ac
17 Whitney, E.

HOOSIER Electronies your bam headquarters in the heart of the
Midwest where only the finest amateur eyupment i sold.
Authornzed dealers for Drake, Hy-fiain, Regency, Ten-Tec,
Galaxy, Elertrn-Voice, and Shure. All eguipment hew and tu'l[y
;Fuamnmod Yerite today fnr our low quiofe and ey otk personal,
riendly Hoosier scrviee, Hoosier Biectronies, Depl. C., BB, 25
Box 103, Tern: Hante, IN 4750%

GALAXY V BO-10 meler Lransceiver, speaker eabinet, ac supply
$379. Ron Peryy, Glen Aw.. Fishkill, NY 12524, 914-897-5930

ALUMINUM mast sections, 8l lung kX 2.63/64"" dia X 3% dia
af tap (due to B long sleeve). Unused, Painted geven, Bach
weighs 20 Ibs. Extremely rugged mast for antenna. $10.25 each,
Pickup preferred, RE3MNJ, 8361 Langdon St.. Phila, PA 18152,
Tel: ‘J1'$-R.A5—2'17"1

H1l=44 late mod. No. 3333 mint cond, $595, WAESTFZ, 1409 &,
Halladay, Santa Ana, CA 42707

WANTELD: Heath radio (nntro] G 19 or similar, reasonable,
gnod complete gear. L., Daniels, W, Ridpe, Lansford, PA 18232

8a L.E Hammarlund HQ 215, sbsolufely mint condition, original
packing, §275. RME 6800 with matching speuker = excelent,
5130, dob bhfka‘; 04 Mavfield Ln., Valley Stream, NY 11681

Tet: 516-R25-506
155




SELL mint Apache I'X1 and SB10. On air now. Manuals. A-m
sshoew, 10 to 80, $150, or teade? WTFRV, 3834 W, Harward
Ave., Phoenin, AZ 85021, PH: 602-937-3785

CASH for mint Drake T-4XB, R-4B. Seli: exceﬂPnt HQ180C
w/spkr, original cartong $275; Golling TCS $26: E 2/6/10m
converter $10; beautahul Rolléicord 111 $76 ar u-adp an [heake,
assible  air  delivery, pickup ressonable distance. W2MQB.
(5146)324-264d
H.Alal.rle.Al‘ ‘TERS tmmnut.tor HT6 a=m phone and cw, band
switching, coils on 2.8 4.5 me. and 28 e, 26 watt out.
Natwna.l rf sta!_['{e ty)ile u—".'s plugan eml an 20 mixs, Transformer
Amertran —~ A} cye, - ApPProN, inng VA Sec.
500-350-0-350-500v, Hee. 12v, CB transceiver — tuneable —
Allied Radin — Knight Mod. C-540 120w ac, ov 12v dx nperatinm,
i'B transceiver — 23 channel, xtal cnntroued nght Mod, Safar
L, ali so!ld siate, — 13 v, dr aperat:on, 20 mtr, - § element —
wide spaced — all aluminum beam cumplete. Anv of ihe above:
best nﬂer FOBR W2EDU, P, 0. Box 103, Millburn, NI 07041

NAVY teletypes with tables and lonp supplies, Model 15, $100;
MOdel 9, 250 antigue two-level Morse er&lmtur b
Felety pe, $20. \i\'t;i‘ch‘\ufZ‘R1 §441 8.W. 142 S5t., \'ham{. F1. 3315

FOR SALE; complete Hallicrafter ham trans, & rapeiver 2 veats
uld. Loads of hawm n-qu.lp & old tubes cheap & for free, Florence
Westwick, 5420 Main St., Skokie, 11 #0076, PH: 312-966-6564

1 Signal uencrator (AF-REY approx 3 vrs old; I vae-tube volt
teter approx 3 vm oldy | semd autumahc ‘key. Best affer
acceptable, l,n.ll 734—%1’80 or wnte i, ‘M. State Sk,
Ansnna, CT 0640

4. Quinn, 8

5144 3 filters vernier cabinet speaker i425. {WBRQZY £330
Curtis, Berkeley, CA 94702 (415) 626-7245

COMPLETE station $1‘25 includes pMulti-Elmae AF&8a xmir,
80~h a-m—rw, GOW: PRM-8 rec: MI1D70 11-&(.11:&12.(1(: p.s. Al

ubies, manuals, Perfect [or Novice or traveler, #.a.5.¢. brings full
detajls \‘.’BzTRW Gea, 3% Owen 5%, Westbuly, NV 11580
(5181334-1075

NEW Lrvi-Ex RBS-60 tiltover, g:uumi post, yYoier heap. conx anr
cantrol rahles — never uked, Cost .1:325 scl! Ior 35 . Vesto 39°
tower and Hv-¢iain Hy guad new 1 _? e, WANY A,
Box 593, Altamonte Springs, L 32701, Pli iSOE)BSS 1254

C'OVLINS mint aimost new TOHAR recejver derial 85305 latesd
irradel (round Collins emblem) $bHOL J1284 wnmit %1357 oid
(,‘-olhns lﬂB-d cw transmitter mint $85; PM2 piggy back ac sply
ax rew §95; DL dummy Ioad $36: HA4 kever S5 Heathkit
'301 210 401 $265; Thor 6 s$125; h%n Communitor $140:
PollyConn 6 $90; Utica 450 with VU 290, Snome tra.dns
cc)ns:derad F. Cohle, 251 Callier Ave., tashvilte, TN 3721

HEATHELT station eomplete. Professionally wired hy expert
and guarantoed to suepass all spees. Foreed o sell SH-101
fransceiver with ssbfew filters, HP-23A power supply and $B-600
speaiker, Linear wimplifier Heath Si&-200, Serond receiver 1
5B-301 with ssbrp-mfew filters and SL-BU0 speaker, Preamp
Mneco BT, S8:-610 Monltop scope, lomebrew andennz coupler
equv. to Millery Transraatch, soild-atate keyer with El-key. Al
oApina  owner apd absolutely perfect eondition, After ZH
DXUL must leave air for awhile, will sn*il Jonly eutite package if
the price is right, Make offer to WH2CGW, John Yeurslev, 142A
Wallworth Park, Cherry Hill, NJ ﬂHU’M bUB 428-2531

DRAKE 2NT transmitter and manual mint c‘umh;lon K104,
WBMJLK &0Y Sandy Springg Ct.. Va. Beach, VA 2345

SWAP — have a tew SH1U2 sv will constder offers or swaps on

1d Johnsor: Viking Navigator.
¢ S5B630. Contact VEIZT/WI1, 17 Sokokis
Circle, Topsham, ME 04086, Phane: (207)729- 8144

“DON and Hobh" {lrlara,ntepd buvs. Moiorola BEP17( epoxy
dinde 2.5#«!1000!’1 3%9¢; San i?‘mo DCMGOOMED 450V cup
4.95; Computer ‘,radr TOMUY D15V 1,95 8. 3VOT/600MA
transformer 1.95: m-M 99.00; TR44 59.85; Mosley CL3J
114.00: CL36 134, mJ I'nrx MWbO iower 228.00; Gladding 25,
A 256.00; Hy' (xam 400 rotor 148.00; Hyguad 94,00; Atrdux
2403’[‘ gml B, (1} guaranteed used gear: THhAd(clean) 395.00;
6514 IB0.00; 33116 260,00, Tempn Kenwood dealer. Prires
collect.  Write ute nete. Mastercharge, BAC, Warrantv
arantesd., Madlson Eilectrontes, L508 McKinney, Houston, TX
TOUZ, 7T13/2242668

WANTED: NC2400} receiver, Musi be clean and in good
gﬁ'fléia“ rondition, WI1ER, 40 Groveland, Auburdale, MA

SELL: Manger ( mant condition, $80. W2AGQ, Keaneth Taber,
R.D.. Milton, NY 12547

TRADE ¢lean T5S-3B reve for a Swan S00CK op BOO C with ac
ower or a Yuesu FTLUL or offers. Seli Hallierafters §X117 revr,
T37 transmitter hoth %300, Real shatp Heath SB100, HE23,
38600, for $304, t—olhxu BLEF-2 ac _Emumr with sveaker 3100,
‘Also have almaost new Mational NCX 1000 no t quite right $450,
Richard Schark, 417 North Ferry, Otitumwa, iA 52601, Phone:
516-682-DT41

SALE; Model 19 telety 3140 firm. No shipping. John Ferraxa.
;:l‘l:i 93309594 ee

SELL: Heathkit $2301, SB401, $2L‘IO each. Arpold Levine, 410
Meadow Dz, Camp Hill, PA 170

SELL: Perfeet equmment All like new. Henry 2-K2 §4956. TR 4
450, AC-4 RV-4 60, W-4 $25 Waters 3001 atch
CaireX 20M3 bB ‘.m mpter beart wuh 26 Tt boora $RED. Hi- am

15 met,er 'heam é: oth heams on the ground and perfect,

Ham-M rotator 585, ‘JVABL-b 1113 Crown Bty Kalamazoo, Ml

4‘}0(!7 616-‘344-2232 weekday aves,

SEil: DX-1504 genera] coverage recelver. 585, Wanted: Allied
Hadio A-2516. Steve Wolf, 34305 Jdernme, New Baltimore, MI
18047, 313-T25-0098

WANTED; 8X-42 in pepairable candition, Yend
condition. KPKCY, 9827 6th 5t. N.E., Mpls,, Ml 5543

FOR SALE: Heatht 5B-10 sideband adnptor clean enncution £60,
Latayeun HA-410, 10 meter trapsesivey factory mint cm\dmnn
‘gluu . Heiman, K7BI)Y, Box 744, Showiow, AL 8":5

EF[)IJ HW12 with HP23, mike and sm-u.ke!: lee hew. W2TPE.
111 South CUrescent Dr., Romp NY [3440

CREAM Puff $B-34 and SHL-LA linear. Three montht old, VnX
SBE mic., mabualy, hardwa ete,, tnejuded. Fist £450 mao
taikes these beauies. Moure, RED N, 1, Sx'a.nd.un. v

WANTED: keyer HD-19 or equivalent, in very good cnn-:hf.ion
with schematics. Reasottadle pnce. WIFFID) 2025 - Tih Ave
Beaver Falle, PA. PHone: 412-843-8244

SWAP complete TMO ash station (see Dea. Ham Adsg) for Crowr
S tape decl.. A Bruna, %4 Butternui ].)x.. New CLty, NY 10vbe

SR200 Heath kW amplifier, ﬂwd condition, $18U, Comde
(p'f“’:j[ hl 1{:\m=ssor, $75, Robert Mvers, 225 Main $t., Newingtor

[)RAKE SPR.-1 new, in uninnPd carton, $11¢, Meradith Portex
3 Ameg St., L-amhndge. MA 0213

PEARCE Simpson* Gladding 258 2MFM — 28 watts Hi San — 3
l’{aﬁl}:)\;k Et‘!alnners — Bill's Radio, Wading River, NY 1179%
5

SELT.: 758~ 3(‘ TR-1, !vil' 1, MN-2000, JNAVQ MA-3, Wal’.eu
BH4A, mobile anten WAZPOY,  B-20  Uillage ' iireen
aldwmsvtlle NY 1304‘?. Phone: 315-6135-3220

SELL: et mplete station: Heath X604, HELY, Dow kes
I“JHMJ-G 20, Tumer 454X, used less than ax months, Also 40¥
dipole, upprox, 100 feet (68U, manuals. First 1
Greenbaum, 138 Highland, Worcester, MA 01608

POLY COM A28, G&2 transceiver, VFO, cleat, works well $75
KIQLL

rice And

WANTED Hallicrafters HT-201, must be in escellent condition.
KIHEP, 3028 South 94th 8¢, Milwaukee, W1 53227

SELL: Old @ST, U, Radio magaznes. Send for list. Ke
Rhady, Patton, PA THH68

SSB stat.lon. N(.X—S with NCX-A pwr suppiy, Shure modef 444
yn, mic, Vibroplex champion bug. Excellent eondition! $329.
Witliam Lazearo, Holland House, Apt. 29, 440 Viola Rd., prng

valley, NY 10877

COMPUTER ¢onsole, § wraparound racks with formica desk
top, power stHps, stee] :ltuwm, rear weeess doors und ull
mounted on wheels. $250. WLV

NCX-3 good eondition needs malignment §150, w.lac.t‘ps. Tom
Jennings, 2148 Briarwond Ave., Sea Gird, NJ 08750

FOR SALE: 8281, 8495, KWM-1, pilaF-1, 3275 Henry 2K
5425 Wanted: T-504 (662-0157-00) for KWS-1, dames W, Craig
29 Shetbume Ave., Portsmouth, NH 93801

PROP-pitch rotator, rapunted, wiac, selsyns, $46; R-390 test set
Hewlett-Packard nf lndieator w/diodes, guy tube, 10-4000 MHz
swap vifjuhf s.a.s.e. WEAPL, Box 4095, Arington, VA 22204

WANTED: electronies instructor. Generaf, theory, worksbhops
Excellent opportunity at NY Rtate eam \'i'} Minimum 19. Write Fo
shnpu-o Catp Sequois, TOB Back Uf., Westbury, NY 11 1580

BUY ar horvoaw foy copy tech manun for Corps of F‘npneers.
Bk W Engine geoaerator unid, HOUingsworth Model EA-586. stuck
Hist no. SNL 17-4780, 52526, Wil pay gmmium. WHBOY. 366
West Saxet Dr., Corpus Christs, TX T8

'I‘ sale: 195%6-1971 incl. Escellent. Complete vears oply.
eagonable offer. Harnld Cerny, WEKAK, 3432 Borreson, San
Diego, CA 92117

SELL: 8B101, ps., ‘.w ﬁlte $£345, "5A4 winolse blanker, cw
mter. smnner k‘n HA1 kever wiVibra key $50. Mosley
‘QSB tiua [ X 0(} ns new) 2 ele 20 mtr Hy-Gain beam (new

e 20 mtr CushCrait beam £50. Newtyonirg (0407
é%%"i%u” {new) lest control box $30, WOOUHH, Zielinski 312

MUST seli — TR — excellent, Wil accepd reamnable nftﬂl.’. 4 B
ﬁg;&r&%hzs;ni WPKOY, 431 Frank Ave., 8F, Huoron, 80 57350

WANTED. one lincoln six meter transceiver wath crvstal an
mick in good operating condition, Jon Dane, Bm 127, Flemin.
Hall, Mennmon.ie WL 54751

‘-LLI: HROGO §13h, HW=-32 $85. HW-30 Twoer %25, Sona
DC-10 $40, WEX-B 88 {National) WARCNT, Boh Harrson, &
aneweu D\:.‘ Stony Brnnk NY 11'!9

RANGER 1, very Elood condx 385, H -100, Eﬂod condx $70
Lou Milan, 138 Alpine Dr., Wapp. Falls, NY 12890
H14~297-418 ‘

SE‘LL HW-16. SB-610, mint cuudmnn. New, 8. Couch,
NGGAR, Route 1, Ottawa.KSEh BT

EXCESS equ.l ent bngams GHR bridpe 9164 400 kBz -« 6O
Bgtllan 1 GDO cmlx ) 325—2000 MHz flﬂ,
Gn]hn meeham.cal filter F465K05 $15; WE
2125/2926/root ;25. Measuremeni Corporation stand.ar
peneratar model 84-TV with modulation and metered m.u:pur:I
‘31;.?.221\1] FOB, Thomas, W2UK, Juniper PL, Colts Neck, N

SB-101, cw ﬁl.t,er. $B-800 with ac supply, mike, ixcel‘.len
cendition. t offer over $275. Will delivey within 75 miles
Jack lebee PREZ 4Tth Ave. Wmt.. Bradenton, ¥ 33507

SELE or tmde extra clean beath 51100, HPA3, SBEEQO
SB200 Jinear cumplete $500, Nice Natlonul NOGES and AG ‘SOC
th SXII’T receiver snd speaker #$42 Ha.mmatlun-
HQ145X ungd s eaker 2150, Nice (aolhns g
Richard Schu k. 417 North Ferry, Ottumwa, [A 52501. Phone
H15-6582-3T41




HW-100 fectory aligned, HP-23 $22b. Hoss Weber, W!\’?
l*].[]khn‘\:l.'lst'l'l First Ave., Stoux Falls, 8D 87104, 60533
weeken

FOR hM..h Ga]axv V' xevy, ue sUpply i}valwr F00 watiy mint
wondx, 8178, 1. P, White, YPT, R3, Box 401,
'..fhaﬂott.es\n.\le VA 22801

COMPLETE Drake line, excellent condition, R4A receiver, T3 X
transmitter, MS4 cabinet with speaker and power suppiy, L4B
amplifier and (4 statmn cuhsole. S1600. WAIFZX, Box 11,
Glenside, PA 19038

DRAKE 2-B mint org case manual 2AQ/2AC exira xtals $1585.
Jutnes Ler, 2059 Queens Lin., San Mateo, CA 94402

HEATO BW-30 5 wall two-meter ®evr $40. 4, N, Nuzw, 230
Lane §t., Hamden, GT 06514

F(JR SALE: Gonset GEB-100 xmix, sshy, u-m, ew 100 watts PEP;
final, iransformer, alipnment, $15 . . Githert, W3KED,
B3R Wenlrdge Ra.. Baltimbre, MD 21

SELL: Collins gtation 7T53-3, 3283, 516F-2 $950. Ameco PP
xeamp %60, Raytrack Audio compressor $45, Hallicrafters

kever %440, No shipping, KEGLC, Manhaitan Beach
(2]3)";45-3164

NOVICES: Heathkit HR-10 B receu-er th.h crystal calibrator —
611, Excellent! Has @SO°d Alaska and Hawali, You ship, Jim
(E;Lixﬁblev. 830F Frontage Rd. Space 1B, Albuquerque, NM

SHA,
4363

IPR. 52,525 crystals (new) for Motrac xceiver $7.50 (or trade),
1 Eico 753 20/40/80 meter xeeiver with ae & de supplies &
10ke necillator built in., Just overbauled, \1 shape, 5210 (or
trade). Nick Swan, 4839 Beaune Rd., Ludinrgton, MI 49431

SERVICE and ris for your Hammarlund
receivers/transmitters. Cuntact C. Osteen, Box 152, Mess Hill,
NL 28TH4. (T04)6R0-2078

LRYSTAL.'S zirmailed: Aprdl Q8T “MNovice Specizl.” Be
everyshere on the bands (not alt at uice) — Do it ecunomically
with active-nccurate FT-243 -W crystals, Five or more,

mix OK) — Our frequency choice (scatt@ d

euch, 80M £1.85, Y aur choice 4!3M-1 5M 51.39, 80M 81.69, Less
than five J40M-16M $3.50, 80M $175. Postape rinail
16c/crystal, 1st-ci 10c., Gieneral pwpose: F'I-243 (1%
5600-300[1 lu]ocvcles s:l U (five & $L.TH euch) ¢{neta, ten safie

$1.45) 11‘00 34 2.95, nn'»% add B0 c.'(‘rys
MArina—-_ ls in “Crystals Since 1933, Bob Wnnrlt
WOLPS, (“-W (‘wstals ﬁsarshﬁeld. MO 65706

FOR SALE: Drake R4A MS4d with dxtals £208: T4NB ACK
$42B; HA-1 kever with Vibro-kever $70; LAB1 frequency
Parker $26: Johnson Matchbox!SWR wridge 2'7'3W $35; Shure
o444 mje $15, The whole station $840. Preter pick-up deal,
will cenmsider deifivery, WAZCKU, Cny] Capisia, 2640 Leslie 5t.,
Enion, NJ 07082

TRADE: TX-I. 5B-10, RX-1, for Xceiver such as 5B101 or
HX 50 and HXL-1. KIDUN, B0ox 2, Salisbury, NH 03 13

FOR SALE: Hallicralters HT-37 {fransmitter, Halllerafters
EX- 1‘)1 receiver, speaker, mike, mike relpy, balun coil, dipole
antenns. Make an otfer, J. ¢, Lee, 11 Deacony L., Witton, C'T.
Tel: 203-TH2-BR86

FOR SALE: New compiiter gjade capatitors 630 MFD & 450 V,
1 tor $17.50, WBRYEEJ, 13316 W, Prospect, New Berlin, Wi

r53]51
(‘DLI NS equipment, hrand pew, esiale of WA2VJO. TBR3R,
serial 30300, 323-3, senal 20307, 51!:!"2. seri . 31284,

serial TOR10. 3011, serinl 40873: § 1,826, Drake ‘l“r’ ‘].UUO filter,
MNew, 813, Jones research monitor, new, $11. Deluxe Vibroplex,
tiew, $25, Rohn tower HAX3EZHC, new $55. Mosley quad beam
MCYIR, new. $RO, 30u tt RGBALU, new, 330, NCX h NCXA
mwer snpp% %195, NCX3 calibrator, new, 820 Johnson
Matchbox 975 watt, $25, SB175 metecr tzansmitier and puwer
ﬁﬁ%ﬂ;z. $10. Contact W2MPP, 8 Winding Way, Denville, NJ

WEW capacitors 1’:[”150 FP117 Bhe. PELQT Uvnamotors b
FOB new, Relays dpdt 6V 240-0hms dual enil telephone 't,ype,
used, 81, Xeves JOW a-m 1,652 MHZ Xial used, write, WA
-lnseph Bodjo, 19241 Alta Woods Bivd., Jackson, MS 38204

HEATHEIT HW-100 for sale with HP23-A power supply and
Tumet & 2 microphone, Pdece $290 completely asvembled.
meg.:a*itﬂ’?iark Gerson, 2100 No, Flagler 1., West Palm Beach,
A

FOR SALE: Coliing § Line cumplets 3281, 7581, 30L1 with
power »lpply, $999, Yaesu 12101 with' mnbﬂe mountin
hraciet, never uged qu W?OJ(,. 54 Chuxles St., Clifton, N
7013, 2H-471-343

SALE: Galaxy GT550 with eal. RV-6560 VFO, AC400 ac power,
SC-b5D speaker in fuctor‘i cartons, All $400, 415-283-0669,
Wayne Merrvihan, WBEWZV, BI1 Topper Lin., Lafayetie, [k

S$ELL: QST Jan 1925 thra Apr 1926 and Jen 1930 thm June
1971. Best offer Elus shipping, WOCWH, T06 N, Elmhurst, Mt
PBrospect, [1. 6005

FOR SALE: SB1) $70, Hammatlund HQIID with speaker SW;
WABPFS, P.(}, Box 698 Hammeond, LA T0401

VARIABLE cond. ~~ Cardwell split stator 150 MMFD per/sec.
‘N)UIIV 1071, T4 W, Brass, beautiful, §9. K2EGI, 5 Stratford,
» N Bab!lan NY 11703

SUPER Sale: §X-101A $180. Heath HX-10 Marauder $140,
HA-10 Warrjor Jinear, $130. All in ex, cond, All recently aligned
hy expert, Pkg deal %410, WBAOLW, Tal: 714-6526-R511, ex
2063 ask for Terry Chappell, or write callbook address,

QRT 1939-1969, (‘Q 1947-1961. Some nissing. Entire ot 875 or
best uffer, Write for Hst. Ard Koch, 7748 Cecilia Rd,, N,
Syracuse, NY 13212

DRAKE 2B, (tal. cali,, 10 mtr and WWV, 3156, vou pay
shlpg . WAQIPINE, Alain Adler, 1622% Armacaost, LA, CA,
(25, el 213-424- 1658

TEAT: for sale, Hammadund HQR15, Fica T53 with ac, Knight
THO, excellent condition. Malke offer. Steve, WEATNG, Travelerg
Rest, SC 23690

$B-301, 401, trov on both, caples, a=n, cw filters, xtal pack,
Ameco PCL-D included, all for $450. BUl Tavoiga, WB2HED, 60
l)une Ave., Closter, NJ 07624, 201-768-4190

WANTED: Fddystone 898 slow motion dial, unmarked face
p%ezfgged. Mark Lehr, WBBALI, 8884 Larchwnod, Dallas, TX

{.‘OL[.!N&-: latest seves, round Emblems: 32& 3, EIGF‘ 2 359’)
75838 $470; me-} BILF-2 §795, Eadier

emblems: §520 E 25 670. PIl!g-m ﬁlters 200 369 500 S'iB.
IDrake: 425, a1l 8690, Everviiting mint.
Payne g\nngﬂeld, TN 37172. Nltes (615)
384~ 564’! davs (615) 384-5

WANTED: KWs- ThA4, oust he wmint econdx. Johngon
Matchbox. LW ar isﬂ W, wg‘o coupler. Give price & serin! No

E20TP, L. W, Schubert, 73 Jefferson St., Bklyn, NV 11206, Tel:
212456473

SWAN ’aﬂﬂ(‘. 117TXC pa, BO8 VPO, VX-2, Tumer mike,
Hy-Gain 124 SWR meter all mint hardiy used, $595 plus
pmtﬁe. Wilher, WBEGNP 5269 iiniversily, Santa Batoara, Gh

93

SH-101, HP-23A, cw filter, $348, WAIABW 212.280-638g¢
marnings,

COLLINS 3001 linear, mint with UE-BT2R finals, $335 FOB
WAMTNW (Zip T3038)

SALE: BB-301 mint condition. College exgenses %189,
WB4NMY, 4803 Russel! St., Richmond, VA 24

SELL: Heathkit 8B-101, HP‘ 23, SB-600, cw Hlter, all in abhrﬂute
{erf?ct copdifion, Wil ship, $37 . Jx'm Meister, WALFMNT,
Weathervane Hill, Westpor&. oT 068

SELL Proceedings [RE, May 1962. S0th Anmversa? Historical
lssue, 919 pages, per fert. Maice er, J. Sandberg. GHE, 1138
Rustic Rd., Escondido, CA 92025. (714)745-&94

WANTED: SB-200 linear, Tip top condition. Give dJeiails.
W2Y¥ YL, & Oak St., Stony Brook, NY 11790

CANADIANS sell Johnson courer amplifier, 500 waits, like
new, VEIOU, 790 Regent, Preston, ON

SELL: mint condition NC 300 receiver with 100 kHz markez
g?’ég] Wil ship. Floyd C. Stoddard, Box 667, Kalispell, M‘l‘

APACHE, pew amplifier tubes, $90. R-100A §90. Siephen
Lloyd, 116 OQsmun PL, [thaca, NY 148580, 607-27 3-6368

FOR SALE: mint $B-220. Prefer you pick up. Walter Knodle,
¢io 211 Physies Bldg., Urbana, il 61301

VALIANT $90 or best affer, shipping extra. WILQ, 156
Heatherx Hill Ws.sr. Holmdel, NJ 0733

HEATH $B-301 with cw filter and $B-800 §265. HDP- 21A mike
2. HR-10B %45, Al mint c¢ond, Will sbzp Fred Ligman,
WBQBOK 245 W, Main, Lake Zurch, 1L €014

NEW Alpha geventy at bar in, Watzrs 8001 coupler $5O Bug
Ketcher mobile coils $21,95, NCL-2000 mint cund\ n $375,
Genets! envevage Colling 51§41 §895, Galaxy RS wv.th speaker
$h256, KWM-2 with ac¢ supply perfect ?695 Heath SBECGL with ac
supply $29 Swan OO with a0 supply excellent 8385, bBE 34
Like nes éE\ 2 meter Gladding 25 with uce and extya 28/88
3235. 1-!'!‘ 2 Varitronics walkie talkie $200, Also all accessovies

cluding Hy-Gain, Mosley, CDE, Minibeam, ete. Call or write
Dgugéas Bléctronids, L118 South Staples, Corpus Christi, TX

CONN — TX86 w!VFOD, (’xouset ennvprtor & noise limjter in
motile mnsnle 100 of B.O, cabinels & anponents,
14AVS 3 TH4 beam $60., Wana N‘c“lBBD NEFM adaptor,
Horner, 17 Abbott Ave,, Terrpville, C'T 06786

SELL: 7581, 3283, 516F-2, $800; §X-101 MK L1, $121; RTTY
trodel 19 fable comple %100, ATl units are in p?rfeut shape,
Na ghioping. Bill, NNE, '{15—34M0d4 affice, T15-341-0048
home. 1641 Clark St Stevens Point, W1 54481

10 geitle estute of W4QC: For Sale — [ Hammeriund HQ110
receiver $100; 1 Meissney signal shifter model E X, Malee me un
uffer, Both had enly one owner. Mrs. L. Winstead, P03, Box 365,
Elm City, NC 27842

STANDARD and Sonar amateur and marine geay st discount.
Fulllines available, State Model. Arena Sport. 1168 N. Military
Hwy., Norfolk, VA 23502

DX Awards log. 160 page book lists contacts for over 100 major
worldwide awards. individual logs for each sward for record of
condaets and eantirmation. Reguired over two vears to prepare.
8395 154,90 fmeign). MeMahon Co., 10585 S0, Onk Knol,
Pagadena, CA 91

COUNSELLOR — Penna. Brother-8ister Camp seeks Ham Radin
cull?ge mmn with a (General license, David Blutnstein, 1410 E.
241h 81, Brooklyn, NY 11210
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Identical amost Twins!

The Two Hottest Receivers We’ve Ever Made!
One for Hams, One for SWL’s. And Both Are

Crystal Controlled on 11 Bands for Great DX.

e —
1 * *%

Mg o
RN HELEES

T

speaker optlonal

AX-190 HAM RECEIVER
SX-190 SWL RECEIVER  ooid aply at Radic Shack and Aflied Radio Stores

When Radlo Shack sets out to build the two “'best buy" receivers on the market, you
expect a lot! And you get itl A 4-FET front end with 0.5 microvolt sensitivity on SSB/CW
at 10 dB S/N. Crystal controlled tst oscillator and BFO for best USB/LSB/CW. Pre-
selector. 25/100 kHz calibrator. Dual conversion. Ceramic filter. AGC and ANL. Q-Mufti-
plier. Concentric RF/AF gain controls. Dual AC/12VDC supplies. And everything else
you need for the DX you want—including 12 crystals,

THE AX-190. With crystals for 80 meters, 40 meters, 20 meters, WWVY (15 MHz), |5 meters,
11 meters, 10 meters in 4 bands, plus blank 800 kHz band (crystal extra) between 3.5-10 MHz.

THE 8X-190. With orystals for 80 meters, 49 meters, 40 meters, 31 meters, 25 meters, 20
meters, 18 meters, 16 meters, 11 meters, plus 2 blank 500 kHz bands (crystais extra} between
3.5-10 MHz and 10-30 MHz.

— o - - ——FREE CATALOG— —— —}

'NDM 2725 W. 7th St, Fort Worth, Texas 76107

and ALLIED RADIO STORES t enclose [1 check [T money order. Rush me
¥ 4 TanDY CORPORATION COMPANY (| AXAS0 Mam Receiver at 243 95

{7l Matching Speaker at 19.85
7] Send Me Your FREE Catalog
Please PRINT Clearly

Qver 1370 Stores
Nationwride!

Sireet or Rt. & Box

Name Apt. e }

Or order by mail, We'll Ship Any-
where in the USA for $10 extra.

City State Zipl— 1

I.
2725 W. Tth St. F&. Worth, Texas 76107 | 71 SX130 SWL Receiver at 249.95
|
|
l
|

Include applicable sales tax.

—

159



1S Qt.’

For well-engineered, solidly constructed, high
QS0 scoring equipment, Drake is your most logical
greater-value-per-dollar choice,

Worth more at trade-in time than any kits or import
arphans —s0, it really costs you less per vear to
enjoy Drake dependability and superior performance.

jrzé' Hd r

is where it's at/

Far competent assistance by knowledgable hams, —
for quickest delivery of factory-fresh, latest pro-
duction eguipment —for top trade-in deals —for
greatest satisfaction and pleasure —your most
legical more-tor-your-money choica is HARRISON!

MN-2000 ANTENNA
MATCHER

k]

TR-22 2 METER EM
TRANSCE!VER

ML-2 2 METER FM
TRANSCEIVER

TC-2 2 METER XMTR
CONVERTER

e rmra—ar

SPR-4 SOLID STATE | SW-A SWL RECEIVER 2-C RECEIVER 2NT CW AND NOVICE
RECEIVER TRANSMITTER
CHARGE IT! On your Master Charge,
Bank Americard or Uni-Card, gf‘DaE_E fl':?W!
Spread payments up to two vears. literature.

~PROMPT ORDER DEPT. r ',so n
We carefully pack and :hip a !
ham gear, ies an rts te
to rﬁgst ai‘;fcgziogfefhe wopr?d; Ham Headquaﬂers: U-S-A-” ®

Address your orders to:
20 SMITH STREET FARMINGDALE, L.i.
2265 ROUTE 110

Famingdaie, N.Y. 11735
Or = Fhone your orders to 2 miles south of LIE exit 493
{518) 293-7990

NEW YORK CITY

8 BARCLAY STREET
Near City Hatl
BArclay 7-7922

\_ {515) 293-T980




FLdx 400: $339.95

FRdx 400: $399.95

FL-2000B: $329.95

Triple threat

We don’t have to threaten our compe-
tition. They're well aware that we offer
maore value per dollar than anyone else
in the amateur radio field.

But what about your competition? if
you’re not getting through to those dis-
tant CQ's, you need the triple threat —
the Yaesu FTdx 400 series.

The FLdx transmitter gives you fre-
quency spotting, VOX, break-in CW,
SSB, AM, even an FSK circuit. Plus a
huilt-in power supply, metered ALGC,
IC and PO, and an FET VFO. The rig is
conservatively rated at 240 W PEP
SSB input, 120 W CW, and 75 W AM,
80 through 10 meters.

The FRdx receiver covers 160
through 2 meters, including WWV. Four
mechanical filters provide CW, 8SB,
AM and FM selectivity. Plus separate
AM-SSB-FM detectars, squelch and
transmit monitor controls, a noise lim-
iter, AGC, a notch filter, WWV-verified
calibration markers, an FET VFO, and
a direct-reading 1 KHz dial for read-
outs to less than 200 Hz.

Now comes the big bopper — the

FL200Q linear amplifier. 1500 W PEP
SSB input. 1000 W CW. With superbly
regulated filiering. And dual fans fo
help the 572B tubes keep their cool.

You can buy the units separately, of
course, But, oh, what a beautiful irio
they make! For $1069.85 you can own
the triple threat. The rig that keeps all
the promises we've made.

SPECTRONICS WEST

Depl, Q. 1497 £, 28th, Signal Hill, Ca. 90806 7 1217} 426-2593

SPECTRONICS EASTY

Dept, (3, Box 1457, Staw, Ohio 44224 1 (216) 923-4567

) Please send detailed intormation on all Yaesu |
progucts,

[1 Encigsed tind 3.

Please send model{s)

ity _.Stalo.. Zip

|
l
I
|
— e
1
i
[

All prices F.C.B. Signal Hill, Ca.
Master Charge and BankAmericard accepted.



EIMAC

conduction

cooled

8873s

keep Henry Radios new
Ultra Linear amplifier
ultra quiet.

Henry Radijo beat the blower noise problem by eliminat-
ing it. In their quiet, compact, rugged and reliable 2K Ultra
Linear Amplifier, anode heat is silently conducied to an effi-
cient heat sink, No more blower. No more biower noise. No
more annoying problem.

Two EIMAC conduction cooled, high-mu 8873 power tri-
odes are used in this very linear, state-of-the-art amplifier to
provide 2 kW PEP input over the 3.5 to 30.0 MHz range.

Operating in cathode driven service, these tubes typically
provide high power gain (greater than 13 decibels) in combi-
nation with low, low intermodulation distortion (3d order
products better than - 35 decibels below one tons of a two-
tone test signat). These exceilent characteristics of the 8873
may be utilized up to 500 MHz.

With Henry Radio, vyou know quality counts, And they
know you can't do better than EIMAC. For full
specifications on the 8873 and iis sturdy com-
panions, the 8874 and 8875, write tc EIMAC
Divigion of Varian, 301 Indusirial Way, San
Carlos, California 84070. divislan

varian
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