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Pride in knowing that you own today’s ultimate in state-of-the-art tech-
nology . . . pleasure in operating a rig whose day in, day out performance wi
show you why the Kenwood name is world-famous for rell blllty and value.

Kenwood’s superb
state-of-the-arf $$B transceiver

...tha ultimate transceiver. Tha promise of the toc numerous to list. Its specifications are sup
transistor has been fulfilled. Here is the transceiver  The TS-800 is unguestionably the best transce
you will want to own . ., whatever you have now,  of its kind ever offered. The prica . ... $79
got ready to trade up. Its important features are far  PS-900 (AC Supply)} $120,00, the DS-900 $14

Kenwood'’s go every place
. . . do everything transceiy
The new TS-520 is the transceiver you have wanted,
could not buy until now, It is a non-compromise
everything, go everywhere 5 band transceiver for 85
CW that performs equally well at home, in an automo
airplane, boat ot trailer. The TS-520 features built-ir
power supply, built-in 12 volt DC power supply, bu
VO X with adjustable gain delay and anti-VOX.

Theprice .. .:aaceronsnncsean=-x 559

AM.N and FM.

Theprice ......... ... e suin. $4:

The T-599A is mostly solid state....only 3 1t
The R-589A is the most complete receiver ever has built-in power supply, full metering (AL(
offered. N is solid state, superbiy reliable, small AF output and high voltage), CW-LSB-USE
and lightweight, covers the fuli amateur band operation.
.a. 10 thru 160 meters, CW, |SB, USB, AM, The price .. 54!

Hee the Kenwood line at the following deajers: CALIFORNIA q , Ban
e Gary Radig, Inc,, San Dlego ¢ Ham Radio Qutlet, Burlingame e Henry Radio, Anzheim & Henry |
L.os Angeies @ Sequoia Stereo, Arcata e Webster Radio, Fresno ¢ FLORIDA Amateur Flectronic Si
Orlande & Amateur-Wholesaie Electronics, Miami & IDAMHO  United Electronics Wholesale, Twin
IJAZINOIS  Erickson Communications, Chicago e Klaus Radio, Inc,, Peoria & INDIANA Graham Electr
Indianapelis @ Hoosler Electronics, Terre Haute e Radic Distributing Company, South Bend & 1OWA t
Industry, Councll Blutts @ KANSAS Associated Radio Communications, Overland Park 8 LOUISIAMNE
whics, In¢., Mew Orleans « MARYLAND Electronic international Service Corp., Whaaton e Professiona
fronics, Baltimore & MICHIGAN Electronic [isiributors, Muskegon e Radlo Supply & Engineering Cosr
Detroit & MINNESOTA Electronic Center, Minneapolis » MISSOUR! Ham Radio Center, 5t. Louls e

Radio, Butler @ MONTANA Conley Radio Supply, Billings ¢ NEW JERSEY Simon Side Band Compan!
Ridge » NEW YORK Adirondack Radlo Supply, ing., Amsterdam e Harrison Radio Corp., Farmi
NORTH CAROLINA Vickers Elecironics, Durham e OHIO Amateur Electronic Supply, Cleveland o ¢
nications World, Cleveland e Queen City Electronics, Clncinnati e Srapco Electronics, Dayton e DKLAE
Derrick Electronics, 8roken Arrow e Radio, Inc,, Tulsa ¢ OREGON Portland Radic Supply, Fa
PENNSYLVANIA JRS Nistributors, York ¢ Kass Electronics, Drexel Hill @ SQUTH CARQOLINA Ac
Inec., Greenville @ SQUTH DAKOTA Burghardi Amateur Center, Watertown ¢ TEXAS Douglas Elect
Corpus Christi e Electronics Center, Inc., [dallas e Industrial Distributors, Dallas ¢ Ed Juge Electronict
Fort Warth ¢ Madison Electronics, Houston ¢ UTAH Manwill Supply Company, 5alt Lake City ¢ V
INGTON Amate Radio Supply Company, Seattle WISCONSIN  Am

Prices subject to changs withot
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BASSETT

High efficiency mohile
and portahle antennas
for all amateur hands,
CAP, MARS, CB,
SECURITY,

PUBLIG SERV

MARINE, AND
GOVERNMENT USE.

e 2-6-10-15-20-40-75

Identical size, cost,
and appearance :
M:;{”
FULLY ADJUSTABLE

T0 FREQUE

INFIELD

Low weight, low drag,
high strength
fibergiass

Polished
chrome hrass
standard 35-24 thread

High gain collinear
on 2 meters

MODEL DGA-2M
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Collins S/Line

tf you thrili to the adventure of troubleshooting the brand new rig you've just unpacked,
Colling' S/Line isn’t for you.

Each and every Collins amateur radio product is operated before we let it out
of the factory. They're functionaily checked while heing vibrated on a special table
(transmitters are loaded up with the key locked down) to make sure there aren't
any loose connections . . . no cold solder joints . . . no weak components . . . none of
the faults that can czuse exasperating “infant mortality” problems in new equipment.

The thrill vou'll get from your new Collins rig is the thrill of new contacts ...
the compliments on your signal. You'll get the performance and features that add up
to make S/Line the standard of excelience in amateur radio.

N

COLLINS
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. “Become [n-
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theme of the
Public Ser-
 riee column
ithis month,
See page

58 for
details,
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Y“ESU YOUR ASSURANCE OF PERFORMANCE & QUALITY

FT 2 Auto

Subject to Change
A High Performance AUTO SCAN

TRANSMITTER

RF Qutput:

2 Meter Mohile or Fixed Station
Transceiver with Built-in AC Supply.
10 watts {(HD or 1 wait
(LOW) into 50-chm load at

r 13.5 VD]tsStEt?l
requenc tlity:
C t l M]Y Hiplicati " i{.\“@ il
rysta ultiplication: - 7 e oy
% times. — :
Modulation: vm

F3 (phase modulation),
Daviation;

Up to 15 kHz (factary

adjusted at X 7.5 kHz).
Audio Hespnnse

+1, -3 dB of 6 JdB/octave

pre-emphasis  characteristic

from 300 to 2500 Hz
Spurisus Emissions:

&0 dB below carrier minimum,
Tone Burst:

Nominally one second at

1800 Hr {adjustable between

1300 and 3000 Hz).

RECEIVER
Ty

Price - $379.00

Price Subject To Change
Without Notice

a:
ouble conversion superhe-
feradyne {crystal controlled),
Intetmediate Frequencies:

10.7 MMz first IF; 455 kMz

second F.

Frequency coverage 146-148 MHz, 8 channels, 3 simplex

Sensitivity: channels furnished - 146.76, 146.82, 14694 MH1, Scan
0.3 uv ftor 20 dB S+N/M speed: 20/g5ec. Priority channel at 2 sec. intervals, even when
ratio. locked oh another channel. 4 chm dynamic speaker, AC

Selechwty power supply built in. DC current receive .53 amps. Trans-

+15 kHz at 6 €48, +25 kMz mit .92 armps. low power, 2.1 amps High power, Signai

at 80 dB. strength and refative output meter on {front panel. Discrimi-

Audio Dutput: nator metering avatlable at accessory plug. Size: 834 x 434
2 watts at 109, distortion. x 11%. Weight: 9 Ibs. All plugs and cables furnished,

ADIRONDACK RADID SURPLY 519942 4350 HAMTAGNICS 2153571400

L85 West Main Streat. Amsterdam, New Yarik 12010
AMATEUR ELECTRONIC SUPPLY §i4 4424200
4828 W. Fond do Lac Ave., Milwaukee, Wisc. 53216
AMATEUR ELECTRONIC SUPPLY 3058943238
421 Gommonwealth Avenue, Orlznde, Floridz 32803
ELECTRONIC EXCHANGE Ci. 508-834-2000
B08 Papworth, Mataire, Louisiana 7005
FRECK RADIO SUPPLY 704.254-9551
38 Bilimere Avenue, Asheville. Noith Casohing 26907
GRAHAM ELECTRONICS 217-634-8486
133 S Pennsylvani St, Indianapetis, tndians 46204
HAM RADIO CENTER 314-843-R060
2342 Qive Blvd., St. Louis, Missouri 63132
HAM RADIO QUTLET 415-342.5757
499 Howard Avenue, Burlingaeme, Calitornea 84010

4033 Brownsville B.. Trevase. Pennisylvania 19047
HARRISON RADID 416.243-7990
20 Smith Street, Fanmingdale LI, New Yoik 11735
HENRY RADID $13-272-1861
11240 W, Olywmpie Blud., Las Anceles, (:ahi 99084
JUGE ELECTRANICS 817-926-5221
3350 §, Freeway, Fart Worth, Texas 76110

NUEEN CITY ELECTRENICS, INC, 513.931.1577
1563 MoMakin Ave., Cincinnats, Dhic 45231

RACOM ELECTROMICS 206-255-6656
15041 8.E. 128th §t.. Renton, Washington 99055

WEBSTER RADID 200224511
2602 Ashian, Fresna, Eahfonia $7328

WILSON ELECTRDNICS $02-451-5741
P.0. BOX 116, Pittman. Nevada 83044

/ YAESU MUSEN USA INC.
Q’ 7625 E. Rosecrans Avenue, Unit #29

",‘\‘}“ Paramount, California 90723

Phone 213-633-4007




For YEAR'S eTo's ALPHA 77

HAS BEEN THE ONLY MAXIMUM-LEGAL-POWER,
CONTINUOUS-DUTY-ALL-MODES, SELF-CONTAINED
DESK-TOP LINEAR AMPLIFIER YOU COULD BUY
AT ANY PRICE.

NOW ETO'S NEW

ALPHA 374 "~ ALPHA 274

ARE THE ONLY POPULARLY-PRICED MAXIMUM-LEGAL-POWER,
CONTINUOUS-DUTY-ALL-MODES, SELF-CONTAINED
DESK-TOP LINEAR AMPLIFIERS YOU CAN BUY

ALPHA 3 74 is also the onfy high power amplifier that doesn't require

tune-up when changing bands. Exclusive pretuned bandpass output filters for each
amateur band take care of that /nstantly when you turn the bandswitch!

The *74 series is loaded with stendard ALPHA-type features, including superb quality
and ruggedness, EMMAC ceramic tubes, guiet ducted-air cooling, r-f wattmeter, and
easy access.

Brand new features of the "74's include direct metering of peak power input (PEP],
amplified ALC, a sleek designer-styled cabinet with integral tilt stand, and of course
no-tune-up operation. And that's only the beginning of the story . ..

Far full information on the revolutionary NO-TUNE-UP ALPHA 374 (just $995 ready
to operate} and the value-packed ALPHA 274 {as low as $529 in kit form), phone or
write ETO now. {Or ask for our generous trade offer on your old gear against THE
ULTIMATE LINEAR - ALPHA 77.)

TD EHRHORN TECHNOLOGICAL OPERATIONS, INC.
BROOKSVILLE, FLORIDA 33512
{904) 596-3711




Section Communicationy Managers of the ARKL

Reparts Invated, All amatenrs, especwlly League metabers, are invited (o repart etatian activtties on the frst of ¢ach month (o

preceding santhl direct 1o the SCM, the adinistrative &RR1 ofticial slerted by members in enchy S

ection. Radin ¢fub repusts ase also

dewtred by $1 Ms for inciusior = ST, ARRE Freld Organization stzhon aepuintments are avalable 3o areas shown to n[Lulmrd | eague

nwembers, Genetdl of Conditional ass licensees or higher may he appuinted ORYN, OVS, OPS. 0O and OBY, jrchy
appointed QVE, OBS, nr VHF PAM. %My docire gpphication leadership puses of 8FC, Fr
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Jfiere Js
a Difference n
Quartz Crystals

Space age communication
equipment demands a crystal
that meets all standards of
technical advancement. Crystals
that were acceptable some
years ago do not meet present
day specifications. As a general
rule, your crystal must be
selected from the best quartz . .
{no throw off cuts). Tight
tolerances demand selected
angles of cut. The x-ray is
important in making this
selection. The crystal should be
preaged with stress cycling. [t
should be checked for tfrequency
change vs temperature change.
It must be checked for optimum
spurious response, it should be
calibrated to frequency with the
correct oscillator. International
Crystals are manufactured to
meet today's high accuracy
requirements. That's why we
guaraniee all International
crystals against defective
materials and workmanship for
an unlimited time when used in
equipment for which they were
specifically made.

WRITE FOR CATALOG

INTERNATIONAL

CRYSTAL MFG. CO., INC,

10 NORTH LEE
CKLAHOMA CITY, OKLA. 73102
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Y
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“It Seems to Us...”

AUTO PATCH

F GR MANY YEARS amateurs have made
use of interconnections between their
stations and the landline telephone system.
Phone patching got its mujor impetus just
after World War Il. & primary - and most
meritorious ochjective provided by the
setup was the personal tie from servicemen
overseas to their families and friends back
home, These were communications from
areas where commercial circuits were non-
existent (Antarctica) ar far tao expensive for
the average Joe., Initially, patching was a
technical violation of the tariffs which
rthone companies had filed with FCC - but
evervone [ooked the other way. The Com-
mission indicated it would rather not have
the question of legality raised, so it wouldn’t
have to answer “no.” The phane companies
sometimes pat special operators an fhe lines
to speed calls and ensure uninterrupted
service! The cloud of illegality was lifted in
1969, a result of the “Carterphone” decision
which dealt with commercial aspects of the
inferconnect picture,

But some of as couldn’t leave the apera-
tion on a high plane of “a voluntary non-
camimercial communications service [to the
public]™ as provided in Sec, 97.1 of our
rules, For example, some W2s started calling
“CQ Miami, phone patch,” {o talk at length
with Aunt Susje, with embarrassing regu-
larity, Domestic patching <louded the
gquestion of whether we were serving the
public or simply personally inferested in
saving a buck! Fortunately, such activities
appeatr to have diminished considerably in
recent years,

With the growth of repeaters, let us take
care to avoid 4 replay of some of our earlier
problems. Some of us tend to forget that
when on 2-meter fm we are amateurs and
not users of the phone company mobile
service, A ham will activate the paich and
call his office — *“any messages for ine,
Betty?” This is pecuniary interest with a
vengeanue and, while now almost non-
existent, its early practice brought a bad
name for repealer operations in regulatory
¢ircles. There are cven some who feel that
auto patch use from a home (fixed) station
is fmherently a trapsgression; hut the samne
eriteria should apply here as on hf - it is the

purpose and content which should govern,
not the band or the physical location of the
user,

Interconnection exists to provide a pub-
lic service -- not for our own amusement.
atd certainly not to avoid personal toll
charges, Use it - but with discretion, A
landline patch is one of the most valuable
tools a repeater system can have for emer-
gency communications effectiveness. Abuse
van only result in withdrawal of the privi-
lege.

TARU FINANCES

HE INTERNATIONAL Amateur Radio

Union has operated since its founding in
1925 without any treasury or funds of its
own., ARRL has underwritien the admini-
strative vosts of a headquarters operation,
and most work ¢lsewhere has been on a
volunteer basis. With the eslablishment of
regional organizations, however, it was de-
cided that each area should finance its own
activities, and this has been done by an
assessment ot a nominal amount per in-
dividual Heensed amateur member levied on
cach member society.

At the conference of Region Il societies
last yedr in Santiago, Chile, delegates con-
cluded that very few amateurs actually
realize the exient to which their national
society is contributing funds and effort for
the purpose of a stronger amateur radib
service. The conference decided that cach
society should give more publicity to such
functions. We agree!

It is only natural that many ARRL
members, Canadian or U.S,., appraise the
worth of their dues mostly an the basis of
tangible returns — primarily receipt of QST
More discerning individuals additionaily re-
cognize the necessity of supporting those
further services which are of collective bene-
fit to all amateurs — regulatory represen-
tation, information sources, public relations
avtivities, training aids, code practice, and
such. But it is unlikely that many are aware
our ARRL contribuies cach year, on behalf

{Continued on page 14}



League Lines . . .

Correction: IEEE has switched to hMarch 26 {instead of the 28th} the amateur presenta-—

It commences at 9:30 A.M. and will include papers on space communication by Dun-
kerley, Katz, Klein, McMullen and Sevick. And don't miss the annual QUWA luncheon
that noon at the Engineer's Club,

A compuier printout of amateur Hoense otals shows a noticeable degline during 1473,
Lest we jump oo quickly to the conclusion of lessening interest, it must be recalled
that four weaks' processing time for a new license was typical until recently; now
POC is behind some 11 or 12 weeks. Two months of extra backlog means several
thousand people over the sxam hurdle but stiil not on the computer.

Recreational vehicle operators have launched a "clean up" program for CB ghannels,

sponsored by "Trailer Travel” magazine with KSAQT as national director of a "RV 10-2
B League," The group opposes Z220) CB, and is frying its own "discrepancy report"

version of our OO gystem.

As of the and of January, FCC had issued 555 repeater authorizations under the new
rules, 70 of them for brand-new operations given priority (with ARRL cooperation) over
renewal applications. Some 21B requests are still pending, more than half having
been returned to the applicants for ¢larification or additional material.

Members might raise an eyebrow over the Board‘s rejection (Minute 43} of an amend-—
ment of our Articles of Association to provide that the four vears' membership requjred
for director eligibility be immediately preceding nomination and not just any time in
the past. Counsel suggested it was unnecessary, noling that this had always been
the practice, that it was 50 held in court when challenged some years ago, and that
the nofices in Q8T made the requirement plain,

FCC staff has for some lime been examining the several classes of amateur license,
with a view to degirable revisions. One of the ideas contemplates a "dual-ladder”
system of progression, one about as now for bi operations, plus a new and separate
ane ior vhi and up, because of the substantial differences ia both technical considera~-
tions and operating techniques. One thought would include a no~code license at the
bottom end of the vhi route. if and when FCC proceeds; there will of course be plenty
of cpporunity for ug all t© comment,

Amateurs at Boeing in Seattle and the Jet Propulsion Laboratory in Pasadena are spon-~
soring a special activity in connection with the Mercoury fivby of Mariner 10. Listen
for WS6MVM and WS7MVM March 25 through April 5, with cw operation 30 kHz from
the [ow mdgeg, phone at 3930, 7230, 14330, 213684, 28530, Special QSLs for con—
tacts., (Info for the Venus encounter Februaty 5 wag received too late for QST but
bulletined on WI1AW.)

A "Reader's Digest" exscutive, commenting on the change 0f-address problem, says
that in a typical vear roughly 20 million people in the U.B. move: the result is mis-
addressed mail in the magnitude of 50 million magazines which will never get deliver-
ad, and 28 million more which will be delivered late. (lad QBT is only a small part
of that snafu!

Postal rates go up this month, effective March 2. First class, 10 cents; postal cards,
f; airmail letters, 13; air cards, 11. Send some 2-g¢ent stamps to your QSL bureau

to be added to the eavelopes you've (hopefully!) already furnished. Be sure o include
vour call. And remember that now, no cards under 3-1/2 by 5-1/4 zan be mailed
overseas,

We are attempting to enlarge our Training Mds program of films available for loan to
affiliated clubs, but most of the "new" material we've reviewed isn't much to brag
about. There must ke in-house or other fraining films coming from industry which
we might acquire on a mutually-agreaable basis., Can any of you folks in the busi-
ness provide us some leads? Thanks.

0



ITH THE sunspot cycle on a downtrend, and

the S-band DXCC award as bait, considerable
interest has arisen in DX and antennas for the
lower frequency ham bands. My attempts to get a
decent 8{-meter DX antenna have gone theough an
evolutionary cyele with a lot of iterative tries and
with steadily improving results. The half-square
antenna that is the latest of these has some
interesting properties and gives about as many
“dBs per buck™ as any I've seen.

Betore describing this configuration, it might be
interesting to cover briefly the different antennas
tried which didn’t work us well. My available
options were set up by (1) a yard full of tall trees
and (2} very little mosey to spend. The first
antenna was an inverted V hung on the 75-foot
tower (23 m). This is really a guite good antenna ~
primartly because it has the high cuirent part of
the untenna at the highest support point. It
provided a standard against which all succeeding
antennas were checked. The next step was to add a
parasitic element (director} which dida't seem io
help at all. This is perhaps not so surprising with
the ground so close. Viewed simply, normal para-
sitic coupling i$ dependent upon a fair proportion
of the current in the driven clement being coupled
to ihe purasitic element. When they are both close
to the ground, the reverse polarity of the image of
the driven element staris to couple heavily to both
the driven element and the parasitic element,
making it practically impossible to get the desired
parasitic current at any useful spacings.

This effect has been shown experimentally to
be less with closed-loop type antennas such as the
quad. Based on this supposition, [ next constructed
1 2-gfement quad, supported at the corners by
ropes tied off to frees. With only 75400t trees and
the consequent sag, the bottom was only about &
feet (2 m) off the ground. However, the quad did
work, had an acceptable feedpoint impedunce, and
gave a few dB (about 12 an § unit) improvement
over the inverted V on European contacts. Ob-
vionsly, the only useful low-angle radiation in this
antenna came from the upper half of it, the lower
half serving to feed or excite the upper half. A
myjor problem with the quad was keeping it up. It
had to be very tightly stretched between {rees to

* 4921 Honnie Branch Raad, Ellicott City, MD
21043
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Tie Half Square Antenna

BY BEN VESTER.* K3BC

keep it from sagging to the ground and as a result
the wire often broke,

To try another tack which would avoid the
parasitic coupling problem, I tried an BJK array
with four half-wave elements. all elements being
fed. With the span of this being so long and with
lots of high-voltage points which had fo he kept
from touching the trees, I only managed to get it
ta a height of about 40 feet (12 m). The
signal-report results with this were essentially
identical o the quad on the path to Europe. The
hotizontal beamwidth was noticeably less than the
quad. It probably would have done better if |
cauld have gotten it to 75 or 80 feet in height,

The next antenna tried was the so-called bobtail
which is shown in Fig. [. This is a broadside
vertical array with approximately twice the current
in the center feg as the two outer legs and with
cusrent distribution in the horizontal wires which
tend to cancel horizontally polarized emission.' A
major reason for trying this was my frustration
with trying to use the maximum available height of
the trees and still be able to feed the antenna and
keep the high-voltage points clear of the tree
branches. I had avoided vertical antennas before

T[EDITOR'S NOTE: While complete can-
cellation of the horizontally polarized component
oecurs at 8 point broadside to the array, some
vadiation from the flat-top portion will exist at
ather angles, This is hecause of incomplete can-

cellation of the components from the oppozite
ends of the flat top.]

| e

g
"o FEED LINE OR
MATCHING NETWORK

——
é-—&

Fig. 1 -- Bobtail array. The dotted lines show the
approximate current distribution along the antenna
and the arrows indicate the relative directions.
With this array, the high-current points occur at
the highest points on the antenna.
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Fig. 2 -~ The "half-square” evolved when ane leg
broke off the bobtail. The thput impedance of
both the bobtail and half-square antenna is very
high, which sliminates the need for an elaborate
ground systam at the feed point. Either

parallel-tuned circuit or 2 quarter-wave transformaer
can be used to match to a 50-ohm feed line,

Fig. 3 — Two-element half square array gives
greater gain and a very wide bandwidth,

beciuse of the difficulty in getting a good low-loss
ground. Alsa, the trees looked like great vertically
polarized 1t energy eaters, The bobtail s par-
ticularly nice for tree hanging since its highest
support points (A, B, und Cin Fig. 1) are all at low
impedance and looked as if they could be directly
slung over a tree limb with no insulatots. It is fed
from the boitom 4t a high-tinpedance point so the
grolnd system doesn’t need to be as good as it
does with tow-impedance feedpaints. Also, like the
inverted V, the bobtail has its maximum current at
the highest suppott point, 1t can be excited from a

parallelresonant  tank  oircvit or  a guarter-
wavelength stub.
+10+ o
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Fig. 4 -~ WMeasured SWR of the antenna shown mn
Fig. 3.

The bohtail has been an outstanding performer
for me. 1t's ai least an 5 unit better than the
inverted V and works great on DX paths to the Far
Bast {JA, KG6, and V36). I put up two of these at
right anples and found their interaction o he
practically nil even fhough their center legs ame
quite close. When switching, I ground the feed
point of the one not in use.

The Half-Square Antenna

With such fine results, [ thought I had the
ultimate “tree-hung” antenna. However, after a
particularly bad storm, [ noticed that one leg of

Fig. 5 ~ Computer-pattern plot
for a twoelement half square
array with 0,15-wavelength
spacing between elements. The
angles referred tH in the drawing
are shown in the mset.
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Fig. 6 — Computer-pattern plot
for the antenna of Fig. 5 with
(1.25-wavelength spacing.

dB GAIN

the bobtail had broken off and yet the antenna
feed impedance hadn’t chanped noticeably, Fur-
thermore, the results compared with the inverted V
seemed about the same as the full bobtail. Fig. 2
shows the configuration. It is a two-element
{instead of 3) vertical broadside array with the
same current in both legs. It has all the advantages
of the bobtail except that the radiation from the
horizontal part of the antenna doesn’t cancel as
well in all directions and some end-fire. hori-
zontally peiarized energy does spill off. This might
be considered an advantage or a disadvantapge,
depending on whether you’re seeking coverage or
discrimination! In discussing this with Ed Watters,
WA3ILGX, he pointed out the kinship this antenna
has with the bisquare array. It’s sort of half of a
bisquare laid sideways with the ground image
antenna making up the other half. That, plus it’s
obvious shape, led me to dub it the half-square
antenna.

After using a single half-square for awhile, [
decided to add another element with ubout
(.} 5-wavelength spacing. With the new element in
place, | made a check io see what parasitic
coupling there might be between elements. With
several hundred watts fed into the driven element
there was no evidence of rf on the parasitic
element (using a neon bulb). This was a very gross
measurement which tended to confirm what was
expected; the very close proximity of the antenna
to ground tends to reduce greatly parasitic
coupling to a nearby element. 1 hope to devise a
means of measuring this coupling more accurately
since ['m still puzzled that it should appear so
small.

Having had to tear down the 8JK antenna to
get enough wire for this antenna, us a first try for
feeding it [ just used the BJK open-wire line and
stub match as it existed. The one wavelength of
wire for each element was taken dizrectly from the
BIK also. Fig. 3 shows the configuration, Unlike
the 8JK, which was natrowband (centered around
the middle of the band), this configuration gave

March 1974
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the very flat SWR shown in Fig. 4 — on the first
try! The SWR was not very different whether the
teed-line stub was connected to point A, B, or C
(Fig. 3). B gives a bidirectional characteristic while
connection to A or C gives some unidirectivity. I'm
still suspicious of the wide bandwidth and sespect
the two elements may be different effective
lengths, giving a stagger-tuned effect. If the spacing
between these two were increased to a guarter
wave and fed at point A or point C, it should
theoretically add another couple of dB gain and
give 2 more significant front-to-back ratio than
with the O.[S5-wavelength spacing, WA3LGX
plugged the dimensions and shape of this antenna
into a generalized computer program he has de-
veloped for wire antennas and got the curves
shown in Figs. 5 and 6. Fig. 5 Jdefines the forward
pattern for fh15-wavelength spacing assuming a
perfectly conducting earth. Fig. 6 is for
guarter-wave spacing. The avtual patterns will be
modified at angles below 107 to 15° by the earth’s
resistivity® as is the case with any vertical antenna.
The 0.15-wavelength spaced antenna was used for
some fime and consistently gave better results than
the babtail on the path to Europe.

Pve taken one other step beyond the 2-element
array and added another element at 1/R-wavelength
spacing ¢see Fig. 7). The extra element is fed, like
the other twe, with an extension of the same open
wire line. ‘This antenna is considerably quieter {less
QRN) than any of the other 80-meter antennas I
have and has better than 1/2 an $ unit advantage
over the bobtail on European signais. It doesn’t
require any retuning to caver the whole band.

With these antennas not insulated at their
support points, one might expect some effects
when the tree sap rises or in wet conditions. {
haven’t been able to notice any differences from
dry weather to monsoon-type rains or wet snow
covering everything. The trees are slightly over
1/4-wavelength high on 80 meters. Considered as

*The ARRL Antemna Book, 12th edition, p.
16.
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Fig. 7 — A three-element half-square array.

anfennas or absarbers, they would Iook like
arounded 1/4-wavelength vertical radiators. The
vertical sections of the half-square antenna that nun
¢lose to the trees are. just the vpposite, That is, af
the bottom of the antenna the voltage is high and
at the top, the voltage is low, This should minimize
coupling to the trees, as opposed to, for example,
using |/4-wavelength grounded verticals for the
antenna elements.

160-Meter Operation

Now it you Jook closely, you can see that the
80-meter half-square whether 1, 2 or 3 elements,
should make a good antenna for 1680 meters. Each
element is 1/2-wavelength long on 160 meters,
voltage fed on the end, and the high current part of
the antenna is at the maximum helght. True, =z
higher impedance part of the antenna touches the
tree, but you can’t have everything free! While I
haven't managed to work any DX with the few
watts 1 have available on 160 meters, | can hear

e s - i
i =
| T
A p X i
[y 5
ol % [_*.”
{ i FEED POINT

1

Fig. 8 — Any of the antennas mentioned can be
bent as shown in order to keep the current ioops at
the upper corners.
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Central Furopean ham stations guite well on this
band for the first time ever at this location. Of
vourse, a different stub or tuning asrangement is
necessary for getting 2 low SWR on 160 meters. 1-
just unshorted the stub and put a tapped coil
(about 14 microhenries) in series with the coax
feed ling to tune it.

Construction Details

These antennas were all built with No. 14
soft-drawn copper wire. The elements are pulled
over the top limbs of trees that have approximately
the correct spacing and tied to nylon strings at
about shoulder level. If your trees aren’t a full
quarter wave high, the extra wire can be stretched
out parallel to the ground at each end as shown in
Fig. 8. Note that you still get the maximum
current point at the highest support point you
have.

‘the best technique I've found for getting a line
aver the highest free is to use a fisherman’s casting
reel (I use a Zebco 202) with an 8-pound nylon
line and =z I- ur 1-1/2-ounce sinker. The reel is pui
in the RELEASE position and a sling shot is used
te shoot the sinker and line over the desired tres.
This is & very accurate technigue and you ran
cusily put a line over 90-foot trees. The light
fishing line is used to pull over a heavier line, (t’s a
good fdea to paint the sinker a bright color since
the line is almost invisible. You can waste a lot of
time looking for the sinker at the end of the line.

Be sure to leave enough droop in the horizontal
section of the antenna to allow for tree mation in
high winds. The open-wire feed line used for the
harness and stub sections i§ made with the same
No. 14 wire spaced 3-1/2 inches (9 cm).

[ think the avid Field Day or camping fan will
notice the obvious advantages of the half-square
antenna for that type of operation. It uses mini-
mum matetials, goes up very quickly, will really
put out a booming signal on 80 meters, und can be
taken down in just a few minutes. You can also
make good use of the fishing rod in between your
turns at the key. 5]

It Seems. ..

{Continued from page ¥)

of both Canadian and U.S. membess, some 54,500
for operation of the Region I organization. Other
societies in this hemisphere contribute aiso, though
not anywhere near the same amount {because of
the considerably smaller number of members). The
funds are used for administrative costs of builetins,
secretarial service, etc., and for trave! of members
of the Executive Uommittee to annual meetings.
The purpose remains closer liaison between our
organized groups for a stronger amateur radio —
one better able not valy ito retain our bands at
future frequency conferences, but enhancing the
likelihood of some additional hf space to pravide
for growth. Your support of ARRL, therefore, is
truly support of amateur radio worldwide.



1776 - 1976
QSL
WINNERS

32 On motion of My, Strieter, seconded
by Mr.  drnold,  after  discussion,  un-
animousiy VOTED that the League sponsor
4 eompetition to design an official ARRL
QSL card to be used in celebration af fhe
upcoming Bi-Centennial of the LS. The
competition  shall be open to all LS,
licensed amateurs. The winning entry is to
be used ax the hasis for printing plates which
will be made avgilable by the lLeague to
interesied printers af the acmal cost of plate
prepavation. Awmateurs mgay them purchase
the QSL cards as they wish from normal
commercial outlets, The winning designer to
Feceive an apprapriate plague arnd suitable
publicity in QST. . . {1972 Second Board
teeting.}

So began the 200th Anniversary QSL
card contest. Eniries were received froin
aeross the country, in finished form and in
rough <ketch. Most were in red, white amd
blue lindicated by shaded areas in our
reproductions to the right), and many used
symbols of our country - the cugle, liberty
bell, maps, flags, and vatious com-
munications themes. The cards were judged
early in Qctober by Bryant H. Gurdner,
wi-lGD, of 31> OQ8SLs, representing QSL-
card printers; Don Waters, ARRL publie-
relations consultant: Fllen White, W1YL,
deputy communications manager of ARRL,
and Pesry F. Williams, W1UED, senior dssis-
tunt secretary of the League.

Winning card, top right, is by A. F.
Kanda, W7HZL, of Scottsdale, Arizona. It
can be readily reproduced by any of the
regular Q8L printing processes; and could be
produced in an economy one-calor version
it desired. Incidentally, use of the uofficial
Bi-Centenniyl logo was considered a plus by
the judges — but turned out to be a delaying
tactor in presenting these pictures, since
permission for its use had to be ubtained
from the Bi-Usntennial Commission.

The runners-up were nut chosen in any
particular order, but all wese designs which
intrigued the judges, Second from the top in
mechanical sequence:

A, L. Mumby, WB2ZMCP, of Rochester, New
York

Martin Bunger, WNBJFW, Osage, fowa

Kyle Thompson, W6BNJ, San Jose, Cali-
fornia

Raymond O. Sanders, WASVZO, Fol
lansbee, West Virginia

Sugpestions tor additional ways in which
amatenrs can help the U.S. celebrate its
200th birthday can be sent to Box 1776,
ARRL Hgq., Newington, Conn. 061 11.68=]
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Competition-
Grade
CW Receiver

Part 1

BY WES HAYWARD,* W7ZOIL

HERE ARE MANY factors which motivate an
amateur to huild his own receiver, with econ-
omics and experimental curiosity often being
dominant. Although the receiver described here
evolved as a result of these motivations, the design
was inspired by two additional factors. The first of
these was the publication of 4 superb paper by
Sabin,! wherein many design subtletics were pre-
seuted which had not heen considered in the
wiiter’s earlier efforts. The second motivating
factor was the acquisition of a sample KVG
10-pole ew filter. Although this filter would be an
excellent addition to any receiver. its main vatue to
the author wax the extremely steep-skirfed re-
sponse which allowed the observation of receiver
performance in a critical way not possible with a
lesx complex filter.
* 1700 8.W. Danielle Ave., Beaverton, OR 97005,

"Subin, “The Solid-State Receiver,” ST for
July, 1970,
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it should be emphasized from the beginning
that this is not a construction paper. While it is the
writer’s hope that some of the experimentai results
presented will be of interest to other receiver
designers, duplication is not recommended. In the
interest of brevity, design philosophy, measure-
ment methods and resuits will be emphasized,
Complete circuit details are not presented for those
sections which are fuirly standard, The seceiver
built by the writer tunes only the 40- ynd 20-meter
vw bands. Since band switching is realized easily by
means . of relays which connect separate modules
inta the system, the description will be cualined to
the [4-MMz section of the receiver. Extension to
other bands is, however, straightforward.

Systein Considerations

The design goal of this project was to realize a
receiver suitable for weak-signal DX work, but also
capuble of handling 4 proliferation of strong signals
a few kHz away from u desired weak sipnal. All of
the refinements wanted for contest work are
incorporated. These include wide-range age, accur-
ate frequency readout, x minimum nember of
controls, and transceive compatability. While this
“eompetition grade” performance v, f course.
dependent upon the design of individual modules,
of equal significance is the way in which the
modules are combined. Hence, some of the system
problems will be outlined initially.

Fig. | is a block diagram of the teceiver. A
single-conversion approach is used, with great care
taken in the design of individual sections in order
to obtain an adequate receiver noise figure and the
ability fo handle strong sigrals. Realizing these
goals in the hf spectrum depends to an extent upon
the semiconductors chosen for the front end, but
primarily upon the care with which the devices are
applied.

o reviewing Fig. 1, the reader will note several
items which depart from a more classic design.
Integrated cirenits are used extensively not merely
because they permit simplification, but because
they vield the best performance available to the
writer. A wrime example of this is the local
osvillator, which was designed for low residual-
noise sidebands. Similarly, two stages of if ampli-
fication are used to enhance the apc range, though
the gain of one stage is more than adequate. A
second crystal filter is used in the output of the i-f
in order to reject wide-band noise generated in the
high-gain 1Cs. Finelly, a digital systera is used tor
frequency readout.

in planning a receiver for wide dynamic range,
the most critical design point is the input to the
first crystal-lattice filter. The noise figure at this
point is the product of the noise figure of fhe
follawing i-f amplifier und the attenuation through
the crystal filter. Hence, the net gdin required in

“While a low noise figure is rarely a require-
ment for an hf receiver, an understanding of the
concept is mandatory in the design. A brief and
excellent veview of the prineciple was presented by
Melson, *“A Little Bit About Noise,”” 77 for Jan.,
14967,
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Amateur veceiver construction in recent vears bas been aimed generally at achieving
wide dynamic range in designs based upon solid-state techniques. This effort is no
exception, Although the receiver outlined beve is designed exclusively for cw use, the
results are directly applicable to & similar effort for ssb, 5 pecial attention is devoted to
the elimination of cross modulation, _intermodulation distortion, and blocking
problems. Further, the effects of noise modulation are treated in detail, The circuits
presented include an advanced i-f amplifier and age systern which is aptinized for cw
use, An integrated-circuit approach is utilized 1o provide a digital frequency readout.
Special precautions were taken in this design to virtually eliminate the rf intevference
which can be a major problem when counters are used in recetving applications.

the front end of the receiver is dictated by this
if-system noise figure. Since the front-end gain
should be minimized for optimum dynamic range,
the nolse figure of the i-f is most significant. The
use of an exaotic, muktipole crystal tilter can, in
some cases, degrade receiver dynamic range, re-
sulting from the higher bandpass artenuation of
filters with many crystals. 1n the suthor’s receiver,
the noise figure at the input of the first tilter is
dbout 15 dB. Using this data, the design of the
various parts of the front end van now proceed.

Front-End Design

Somg of the problems which mav plague a cw
receiver funesd to u weak signal, in the presence of
very strong signals out of the i-f passband, inctude
desensitization and noise modulation. Often the

NF:IOdB——‘ NF= 1548

F21d3 |, +10.dB GAIN - 1248 GAN
ur, BANDPASS | ¢ BANDPASS |-
mgg""" FILTER EILTER MIXER

S e

THREE DIGIT 0S6,

FREQUENCY Tum:E%

Tff“&“g[g MC1G48P

LED DISPLAY

Fig. 1 - Black diagram of the
WTZ0I receiver. Arrows indicate
the direction of signal and voltage

Herw. 42N3904

HCI4966
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most offensive element in the front end is the
mixer. The usual motivation for eliminating the f
amplifier, wlen possible, is to minimize signal
levels a¢ the mixer. In reviewing possible mixers,
the diode ring shown in Fig. 2 was chosen as being
vptimum for amateur applications because of the
well-documented wide dynaric range available.?
While other devices may vield a better dynamic
range, the ring modulator provides a good starting
paint. A modular layout was chosen to permit
evaluation of subsequent designs.

As emphasized above, the i-f system used hy
the writer has a rather large noise figure, If this i-f
were driven directly by a diode ring, the noise

*Construction details for a diode-ring mixer
were  presented by Ress, “Broadband [Double-

Balanced Wodulator,” Ham Radio for Warch,
1970.
[-F AMP ~-F AMP,
IMHZ I-F SMHZ
uz2
CRYSTAL _ JCRYSTAL
FILTER MO FILTER
G5 kHz BW 0.5 kHz BwW
AGG
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Fig. 2 - Gircuit of the 9-MHz i-f preamphfier and doubly balanced dicde-quad mixer. CR1 through CR4,

inclusive, are Hewlett-Packard HPA-2800 hot carrier diodes.

T1 and T2 are toroidal transformers

consisting of 7 frifilar turns each, No. 30 enam. wire on a ferrite core of 0.37-inch [0.94-cm) QD
powdered-iron toroid core of SF material. Qu = 170 at 9 MHz. Tap secondary at 14 turns above ground
end, T4 is the same as T3 except the tap is 5 turns up from the cold end, and the secondary winding has

three turns.

figure at the mixer input would exceed 20 dRB.
Henee, extensive rt gain would be required in arder
to achieve a receiver sensitivity suitable for 1¥Xing.
A cleaner approach isee i 2) is to place a
low-noise amplifier, {*s, between the diade ring
and the first erystal filter. Dynamic range js, of
course, very writical in this stage. A Juul-gate
MOSFET was chosen for this slot, vilding a
systeth noise figure at the mixer input of approx-
imately 10 dB, The MOSFET is biased for fairly
high currents, and the gain was adjusted to the
sestred level by tapping both the gate and the drain
well down on their respective tuned circuits. If
larger gains had becn used, the stage might suturate
with strong signals while providing only a slight
improvement in receiver sensitivity. The tuned
circuits were designed for an impedance of abaut
S0 ohms, presented to the mixer (at the i-f center
frequency), and a driving imnedunce at the gate of
about 2000 ohms. The drain load is under 1000
obms and a source resistance a little under 200
vhms is presented to the crystal filter.

The diode ring of Fig. 2 is driven with cotput
from a 3-MHz square-wave local oscillator which i
capable of supplying about | mW to a SU-ohm
load, Another 10 dB of LO power would probably
increase: the nixer dynamic range, but much power
heyond this would be crowding the maximum-
carrent limitation of the hot-carrier diodes used.
The response of the mixer is essentially tlat from 2
to 54 MHz. The mixer and if preamp are built in
an ri-tight enciosure which was fabricated from
scrap pe board. This is advisable due to the
tendency of the diode ring foward harmonic
trixing.
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The 10-dB noise figure seen at the mixer input
would usually be quite suitable for work on the ht
bands. However, some signal-frequency pre-
selection is required, and losses must exist in a
network to achieve this end. This would result in a
marginal receiver noise fipure. Hence, the MOSFET
ol amplifier shown in Fig. 3 is used. A pair of
double-tuned circuits sre used in order to achieve
goud rejection of out-of-band signals. The 20-meter
irant end is flat within | dR over the range of 14.0
io 14,1 MHz. However, the response is 60 dB down
at 13.2 and 15.0 MHz The response of the
40-meter front end is similar,

The MOSFET rf amplitier was biased for high
gain, but the net stage gain was reduced to 10 dB
by impedunce mismatching. This is preferred over
reducing the pain through s bias change which
could decrease the dynamic range of the stage. The
4{-meter front end uses » comman-source 2N4416
JEET instead of the MOSFET, with minimal
difference in performance. As mentioned earlier.
device selection i3 secondury to careful, measured
application.

The performance of the receiver is more than
adequate for the asuthor’s use, The meusured
veceiver sensitivity is .06 uV for 3 [0 dB 8 + N/N
with a 400-Hz nofse bandwidth. With the receiver
tuned to u desired [0~V sipgnal at 14.050 MHz, an
undesired signal of 75 millivelts «t 14.000 MHz
produced | JdB of Jesensitization. No rross-
modulation measurements have been performted,
since blocking is usually the more critical problem
in a ow receiver, The image response and i-f
feedthrough were measured as being more than 90
JB down on bath bands.

QST for



The targe hox in the center contains the two local
oscillators with the digital circuitry and light-
emitting-diede readout to the right. The box at the
extreme left contsins rf amplifiers and preselector
networks for both bands 28 well as the necessary
relays for band switching. The square bex between
the front-end and oscillator enclosures contains the
diode-ring mixer and i-f preselector. The narrow
box paralleling the rear of the chassis contains the
first crystal filter and the 70-dB8 i-f amplifier.
Extensive shielding is mandatory if the full dyna-
mic-range capability of the recriver is 1o be
realized.

(lassic, two-tone IMD mensurements have not
been performad owing to a lack of test equipment.
However, a qualitative IMD measurement was
performed, which was enlightening and gratitying.
As any receiver “‘freak” realizes, the specifications
on mest commercially built amateur receivers are
very loose and uninformative. Hence, a receiver
was borrowed from a friend for evaluztion. This
multiconversion, vacuum-tube maodel is considered
to he the ultimate by many DX- and contest-
oriented amateurs, and this reputation is reflected
in the unit selling price. A 4(kmeter dipole and a
calibsated signal generator were paralleled. and
attached to the receiver antenna terminal. With the
generator set at 7.000 MHz, the 40-meter ew band
was tuned while looking for undesired responses.
With the generator set for a 10-millivolt output
{power available to 50 ohms), the cw band was
filled with strong IMD producis which disappeared
when the generator output was reduced. The test
receiver was descnsitized severely at 30 millivolts
from the generator and was totally useless at 100
millivoits, With the authot’s receiver, weak IMD
products were first detected at 30 millivolts from
the generator and the receiver was still usable at
100 millivolts.

The specifications ontlined above by no means
reflect the state of the art. For example, Sabin
realized omly 1 B of desensitization with an

undesired signal of 250 mV in a receiver with an
&dB nf. Modern commercial receivers for use close
to many strong transmitters te.g., aboard a naval
vessel) are wipable of operating with velts of
undesired signal on the antenna without IMD or
blocking problems. It is the writer’s intuition that
another 10 dB of dynamic range could be ubtained
with the general design presented. Howwever, this
will come only with time-consuming measurements
and adjustments with high-quality test equipment,

Local-Gscillator System

Up to this paint, the render could easily gain
the impression that designing a receiver for stropg-
signal performance is necessary wily for the aria-
teur whaose neighbors are dumping a Kilowatt down
his throut. Unfortunately, such is not the case.
While few skvewave-propagated signals are over
strong cnough to render oscless the poorest of
recetvers, other problems cun occur which deprade
the performance. One of the maost dramatic und
least appreciated of these ts notse modulation from
the lacal oscillator.? ’

* Priestley, “Oscillator Noise and lts Etiect on

Receiver Performance,” Radio Communication for
July, 1970,

Fig. 3 — Schematic diagram of the 20-meter preselectar. TS through T8, inciusive, are toroidal-wound on
0.3%-inch (0.94-cm} 0D powdered-iron cores of SF raterial. All major windings consist of 18 turns of
MNo. Z4 enamel wire. T5 primary has 3 turng. T6 is tapped at 8 turns above ground. The T7 link consists of
4 turns and the link for T8 uses 3 turns. {Ju of each tuned circnit is 180 at 14 MHz,
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MAIN T.cf
TUNING 2150

We tend to think of the signal from an
oscillator as being characterized by a given power
at a single, discrefe {reguency, with perhaps 2 few
harmonics. In realitv, the signal from an LO
cansists of 4 carrter which is modulated by noive.
Hence, sidebands exist, For example. one might
think of thermal drift as being low-frequency fm
applied to the carrier. 1n a contest-grade receiver,
the main concern is with noise sidebands which are
spread up to a few kilohertz fram the L0} carrier.
Generally, the energy contained in LO aoise
sidebands drops off rapidly as we move away fram
the LO carrier. The rate of this decrease is
dependent upon the loaded @ of the oscillator
resonant circuit. Hence, this loaded ¢ should be
maximized. For related reasons, the circulating
energy in the tank should be s high as pracfical,
and low-noise devices should be used in the LO
chain.

There are severul prohlems which can oecur at
the mixer from LO noise. Cntnponetits at the i-f
amd 8t the wignal or image {requencies csn be
injected directly inta the system to degrade re-
wetver noise figure. As pointed out by Sabin, these
effects are minimized by LO filtering and by using
4 balanced mixer. The most significant problem in
4 vontest- type receiver is noise modudation. This
oveurs in the mixer snd is aot  function of mixer
balance. Moderately strong signals ie.g.. 50 uV)
near the frequency to which the receiver is set will
heat with an [ noise sideband to produce a
vamponent at the i, This is most observable in 4
receiver with a very steep-sKirted crystal-lattice
filter. When the receiver is funed to the strong cw
signal, 4 keyed, well-defined beat note is heard. Az
the recriver is tuned slowly away from this signal, a
puint is reached where the signal is well down on
the skirts of the filter and 4 beat note 15 no longer
audible. However, if the [.O noise sidebands are
excessive, 4 keyed hiss s s#ll present. This hiss
level decreases as one tunes further away fram the
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A

1 o
] L ‘ML?ER Fig. 4 — Schematic diagram of the
—ban WIZO! HMHz low-noise local
2 oscillator. C1 is one section of a

BC-454 Command receiver tuning
capacitor (sea text}. 1T is a mini-
atuee ferrite bead. L2 contains 30
turns of No. 27 enamel wire.
toroidal-wound on a 0.37-inch
(0.94-cm} QD powdered-iron core
of SF material. The link which
connects to terminals 10 and 12
of the MC1648P has 6 turns of
wire.

strong signal. The steep-skirted response of the i-f
is redundant unless the LAY is clean,

A related noise-modulation effect occurs when
the receiver is tuned directly to a moaderately
strong signal. Closely spaced noise sidebands can
still beat with the incoming signal, resulting in an
upper limit on the pufput signal-to-noise ratio. This
segmingly esoterc effect will explain to a large
extent why two receivers with identical sensitivities
il sound different. One sounds mushy while the
other soureds very o1isp and elean. Noise modula-
fion is hy no means a purely academic phenom-
wron!

Shown in Fig. 4 is the 3 MHz 1.0 used for 20
iteters in the writer’s receiver. A relatively new
type of Motorola integrated circuit, the MC648P,
i tsed as the active element. The tank circuit uses
4 snall torold core with an unloaded @ near 200 at
5 MHz. Link coupling 5 used to excite the core
while keeping the loaded (2 as high as possible. The
fink was chosen for a minumum nuraber of turns fo
sustain stable oscillation. The vscillator is tuned
with one part of a three-section capacitor from a
BC-454 Cummund receiver, These high-quality
capacitars, with a built-in gear-drive mechanism,
ate stidl hard fo beat. A second capacitor section is
wsedd to tune the separate [6-MHz oscillator used
for 40-meter reception. A relay is wsed for band
switching.

‘The reader should consult the Motorola litera-
ture® before using the MC1648P. These “pills” are
from the MECL iine and are extremely high-speed
devices. As such, very careful bypassing and layout
is required to keep the oscillator from “taking off”
at some undesired frequency in the vhf range.
Double-sided pe haard was used [or construction.

“MECL integrated Circuits Date Rook, Mot
wrola Semiconducior Products, Ine,

(Caontinued on page 37)
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ART I of this article, in QST for February,

1474, included a general description of the
transceiver, afong with specitic information on the
receiver portion. This section will deal with the
transmitter, switching from transmit to receive
modes, and the tune-up and alignment procedure
tor both units. References are given at the end of
this article as sources of additional information
about solid-state fm equipment.

Transmitter

The heart of the transmitter is a complete,
minjature, 100-milliwatt fm transmitter board®
(see Fig, 5 and parts list}. This crysial-controlled,
completely solid-state fm unit has built-in speech
processing and is supplied fully tested and ready to
o, with a choice of 2 146.16-, 146.34-, or
146.94-MHz crystal and a miniature crystal mic-
rophone. A complete schematic diagram, circuit
description, technical data, crystal specifications,
and a large pictorial parts-location diagram are also
furnished. The ¢f output of this little unit is used
to drive & power amplifier stage (Fig. 7) to an
output in excess of one watt,

The fm transmitter board as supplied is a
single-channel unit with the crystal (a miniature
8-MHz HC-18/U type with wire leads) soldered to
the board. The first procedure, then, is 2 slight
modification to provide vrystal switching, Begin by
removing the crystal from the board. Coanect a
short length of RG-174/U miniature coax from the
base of Q1 to the crystal selector switch, which
should be a good guality ceramic unit.t Tt can have
as many positions as you like, depending upon how
many channels are desired. A five-position switch
was used in fhis rig. The crystal sockefs are
tnounted on 2 small pc board which serves as a
crystal deck. This deck is fustened to the switch in
the satne tmanner a8 the receiver crystal-oscillator
board discussed eartlier. This allows short leads o
be used from the crystul sockets to the switch.

A trimmer capacitor is placed in parallel with
each crysfal to permit tuning each channel exacily
to frequency. Miniature HC-25/U, 8-MHz crystals
are used and should he ordered from reputable
sources. Crystal specifications are furnished with
the transmitter board.

The yriginal ontput transistor, Q7, was removed
and replaced with a larger, more rugged transistor,
a 2N3866 was  used here, but similar vhi tvpes
such as the HEP73, 40290, or equivalent can be
used. L9, the small ferrite-bead choke, should be
removed and reconnected on the foil side of the
board to allow more space for the new transistor,
which has a much larger case than the tiny 40637
it replaces. A simple heat sink made of a picce of
brass tubing was stipped over Q7.

*This and other references appear at the end of
this article,
TIEDITOR’S NOTE: To avoid eonfusion in parts
designations, the reader should be aware that the
parts and numbers mentioned in conjunction with
the exciter are those used by the manufacturer, Q1
in the transmitter section is not the same Q1 thai is
mentioned in the receiver front end description.]
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i Complete 2-Meter

FM Transceiver

| PartIl

BY ALVIN J. BERNARD* WA2ITN

The transmitter board can be mounted by
meats of siwll metal spacers. Alternatively, it can
be mounted vertically to conserve space, as was
done here.

The audiv section of the fm board iy designed
for use with a ceramic or crystal microphone,
which is simply connected to the pate of Q8. The
author chose fo use & low-impedance dynamic
micrephone, vne of the low-cost imported variety
with a remaote-control switch, commeonly used with
casette tape recorders. A simple  impedance-
mmteching  cireuit (Fig. ) transforms  the
low impedance of the dynanue microphone to the
high impedance required at the gate of Q8. This
circuit can be constructed on a small pe boasd or
“perf” board and mounted somewhere between
the microphone jack and the fm transmitter board.

Power Amplifier

An cutboard f power-umpiifier stage (Fig. 7)
boosts the nominal 100-mW ovatput of the fm
transmitter board up to the more respectable
l-watt level. This is the PA circuit used in the
popular “Pipsqueak™ fm fransmitter.*  {In-
ddentally, it you do not wish to use the ready-
made fm transmitter board as specified, the Pip-

* 300 Liawrence Ave,, Oakhurst, NJ 07755,
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[ h, - Fig. 5 — The heart of the trans-
Fla. & e s :L FiG.7 mitter is a complete fm exciter
e ” B providing 100 milliwatts output.
% L“‘—{’3> See reference & at the end of tha
q-'- ; -~ article for ordering information.
o Madifications are described in tha
; - text and shown in Fig. 6.
I N .
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SHORT LENGTH RG-174/U FROM
BASE OF 0t TO
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squeak would be 2 good choice as an alternative,
but the rig would have to be considerably larger.)
Other transisiors that will work well here are the
40290, IM3B66, 2N4427, and HEP75. However,
the rupged IN5213 is strongly recommended as it
vat withstand considerable abuse and tolerate
severe mismatch without being damaged. A areuit
for metering the relative rf output is included. A
small capacitor voupies of energy to the diode
where it is rectified, filtered, and then applied to a
microammeter. This is the same meter that serves
us the S meter, and switching is taken care of by
one of the four scts of spdt contacts on the relay,
Ki. A small potentiometer allows adjustment for
inaXimum meter deflection.

A fullwize pe layout and puttern tor the PA
stage iy piven in Fig. 9. This board should be
mounted as close as possible to the fm transmitter
board (driver) and connection hetween the two
should be made with a short length ot RG-174/U0
ax.,

Switching

The method of transmit-receive switching is to
@ targe extent dependent an the type of operation
desired, anmber of channels used. and types of
switches and connectors available. The switching

22

(B}

Fig. 6 — A switch to select additional channels is
wired to the exciter board, The frequency-
adjusting trimmers are %- to 25-pF miniature
ceramic units, Crystal information is supplied in
the instructions ohtained with the exciter. At B, a
mintature transformer s used to step the low
impedance of the microphone to the higher value
needed at the sudio input of the transmitter. T1
can be a Lafayette TR-120 (99R60345} or Radio
Shack 273 B 1376. Primary impedance is 100%0;
secondary is 200k §2.

scheme used here is shown in Fig. 8. Many of the
details have already been discussed. K1 is the main
switching relay and is activated by the PTT switch
on the microphone. This relay fs a 4pdt type, but
oply three sections were used. Section B switches
+12 from the transmitter to the receiver. Section U
switches the meter from fransmitter (relative rf
cutput) to receiver (8 meter). Section D switches
the antenna from the transmitter to the receiver.

54 is the onfoff switch. In the ON pasition any
external de scuree is removed and the interpal
[2-volt battery is connected to the transceiver
circuitzy. In the OFF position the positive terminal
of the internal 12-volt battery is connected to one
of the pins of the front panel microphone con-
nector, 13, a S-pin “DIN” type, commonly used on
tape recorders. The battery charger cable ig fitted
with the corresponding S5-pin plug (Switcheraft
05GMSMP1), the same as the microphone cable, to
permit charging the baftery through J3. The
battery. therefore, can only be charged with 54 in
the OFF position, and the rig can only be operated
from an extemal 12-volt de source (introduced at

2) with 84 in the OFF position.

Checkout and Alignment

Fxpensive test equipment is not required for
alignment. A grid-dip meter, preferably one that

QST for



incorporates tome modulation, is a4 must. A gen-
eral-puspose rf signal generator is also desirable, as
s a tunable 144- to 148-MHz receiver with fairly
seod calibration. A Hallicrafters SR42A was used
here. Of course a VOM (20 k2 /volt or better) or
YTVYM is always indispensable.

The reveiver is checked out first, starting at the
speaker and working backwards toward the front
end. Start with the audio and squelch board, Fig.
4. Muke sure a wpeuker is connected to the output
of C1Q, Set the audio and squeich controls fully
counterclockwise. With a simple transistor audio
oscillator or andio signal penerator as a source, feed
a tone (about 400-800 hertz) into the base of Q7
through C7. Turn the volume control clockwise.
The signal should be plainly audible at the speaker
with increasing volume as the velume contral is
advanced. Leave RS set for a comfortable volume
level. Now advance the squelch control slowly, At
some poini the wudio signal from the speaker
should be cut off, if the squelch is functioning
properly. 1t the squelch control works backwards
reverse the connections. If everything checks out as
indicated, disconnect the voltage, remove the audio
generatar, 4nd return the syuvelch control ta its
mest counterclockwise position. Leave the volume
control at about midrotation,

Now connect the 455-kHz i-ijdetector cirenit
iFig. 3} to the audio/squeich board. Set 53 to the
a-m position. Feed 1 modulated 455-kHz 1t signal
to the input of Z1. Apply voltage and swing the
signal generator frequency back and forth until the
signal is heurd in the speaker and the tuning meter
peaks to a maximum reading. Keep the output
from the signal generator as low a level as possible
that still gives a good meter indication. Adjust all
three i-f transformers in Z1 for maximum meter

Big. 7 - A power amplifier stage is neaded to boost
the output from the driver to the T-watt leval, See
Fig. 9 for a circuit board layout. Note that the
trimmers mount to 2 pc board with the bodies
perpendicular to the board.

C1, &2 — 7- to 25-pF miniature ceramic trimmer,

Erig 53B-GO68-7-25 ar equiv.
3 —~ 15- to 60-pF miniature ceramic trimmer, Exie

CAL. 1
1000 1
FIG, 3 < :’—Tﬁ o

AMP,

146 MHI

EXCEPT AS (NDICATED, DECIMAL VALUES OF

CAPACITANGE ARE IN MICROFARADS { pF 1,
GTHERS ARE [N PICOFARADS | pF OR ppfl,

RESISTANCES ARE IN OHMS )
k=] O0C, M=1000 Q0G,
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In this view of the transceiver from the transmittar
side, the PA modute is just visible between the
battery compartment {feft] and the exciter hoard
{center]. The outputfsignal-strength meter is just
below the BNC antenna connector.

reading. If the circuit of Fig. 3C has been used
instead of the i-f module, adjust T9 and 110 for
maximum meter reading. All circuits of Fig. 3 are
now aligned.

The first i-f/second converter board (Fig. 2) can
now be conpected and pesked up., Apply voltage
and inject a modulated 10.7-MHz signal through
C8. The signal source can be an rf signal generator
or grid-dip meter. Move the frequency back and
forth until the signal is heard in the speaker and
the tuning meter peaks. Keep the ouiput of the
signal generator as low as possible. Adjust T2, T3,
and T4 for maximum meter reading. Remove
voltage and disconnect the signal generator.

The front end and the crystal-controlled local
oscillator {Fig. 1) are now ready to be tuned up.

538-006F-15-60 or equiv.

L1 — & turns No. 22 enam., ¢lose wound, 1/4-inch
dia.

£2 4 turns No. 30 enam. an ferrite bead.

L3 — 12 turns No. 22 ena,, close wound, 1/4-inch
dia.

L4 ~ B turns No,
1{2-inch long.

16 tinned 5/18-inch 1D X

METER

A

l 4Th
QPTIONAL
TPUT

METERING
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Fig. 8 — Switching and power distribution system

can bg tailored to the individual needs of the

builder. The dial lamps are miniature incandescent

units, with pigtails, They are held in place on the

panel by means of a small amount of clear epoxy

cement. The series resistor should provide long life.

BT1 — 12 volt, 0.600-Ah nickel-cadmium battery,
Gould MP202 or equiv.,

J2 - Chassis-rmount connector, Amphenal 78-535
or equiv,

J3 —~ Miniature chassissmount audic connector,

The tunable oscillator, Q8, is also vonnected to the
mixer (Q3) at this fime but voltage is not yet
gpplied to it. Apply voitape to the orystal-
controlled oscillator, couple a grid-dip meter in the
absorption mode ta L6, and adjust L6 and €2 for
maximum output near 45 MHz. Now couple the
GDO to L8 and udjust C3 for maximum indication
int the vicinity of 136 MHz.

Connect the output of the first mixer to the
input of the first i-f amplifier. Connect the putput
of 5 info the mixer via a very short piece of
RG-174/U from [9 to L5, The entire receiver is
now connected except for Q6, the tunable foéal
oscillator. Set 51 to the crystal position rep-
resenting the busiest local repeater or simplex
channel. Use 3 modulated GDO (or vhf signal
generator) to generate a signal near 147 MHz and
siowly rotate the GDO dial back and forth until
the signal i3 heard in the speaker and the funing
indicator meter peaks. Move the GDO as far as
possible trom the receiver and keep the vutput to
the minimum requited to hear the signal and
obtain # sufficient meter reading. Adjust T1 for
maximum meter indication. Then adjust [4, L3,
L2, and €1 in that order for maximum output.
Reduce the level of the signal source or move it
further away, if necessary, to prevent overloading.
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EXCEPT A5 INDICATED, DECIMAL VALLES OF
CAPACITANCE ARE IN MICROFARADS ( pF )
OTHERS ARE IN PICOFARADS LpF OH ppFl;

MESISTANCES ARE IN DHMS |
kGO0, M=1000 DDO.

Switcheratt BTGBSF qr equiv.

K1 —~ Miniature enclosed 4pdt relay, [2-V de coil;
Allied Contrel TI)54-4C, Sigma 67R4-12 DC,
ar Potter and Brumfield R10-E1-¥4-V 185,

K2 — Spst miniature reed relay, Contacts (K2B)
are shown in Fig, 1, Part | of this article,

1 - Mintature ceramic rotary, 4-pole, 5-position,
Centralab PS-111 or equiv.

S4 — Dpdt slide or toggle.

$5 — Spst slide or toggle.

A rough alignment has now been accomplished
which will be sufficient to permit reception of
signals when a fwo-meter dntenna 15 connected to
ihe receiver.

Final adjustment can be accomplished with a
received signal as the source. The source can be one
of the local repeaters or you can prevail upon a
local fm’er to provide you with a pood signal on
one of the simplex channels for which you have a
vrystal. With an antenna connected and 83, (Fig. 3)
now set to the fm position, tura the squeich fully
counterclockwise {off) and the volume to a com-
fortable listening level. Select the crystal which will
provide a good on-theair signal for final
adjustments. Adjust C2, L6 and T5 for best audio
yuality. Then peak all adjustments in the front end
in addition to €3 for maximum indication on the
tuning meter.

Alignment of the tunmable oscillator, while not
aspecially difficult, is somewhat fedious und re-
tnires o little patience. Sef U4 so that #s plates are
vompletely unmeshed. Ude a signal penerator or
GDO to provide a modulated signal at the highest
frequency you desire to receive in the tunable
mode. In the author’s case this frequency was
147.5 MHz. You will probably not be able to rely
uit the calibration of the average signal generator or
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GDO, =0 uvse a calibrated two-tneter receiver fo
verity the frequency from the generator or GDO. A
modulated GDO wus used here and it was found
best to keep it us fur away from the receiver as
possible. Apply voltage to the tupable oscillator
and be sure voltage s removed tfrom the crystal-

controlled oscillator. Carefully adjust C5 until the-

signal is heard. Then set C4 at maximum capa-
citance (plates fully meshed). Tune the signal
source lower in frequency until the signal again is
heard. 1 the resulting frequenvy spread is too
great, carefully remove plates one at a time from
the tuning capucitor until the desired coverage is
attained. In the authot’s case it was necessary to
reduce (4 to vne rotor and one stutor plate to
achieve coverage of 146-147.5 MHz in the upper
range and 144-145.5 in the lower range (with (6
switched in). Some experimentation and juggling
will be necessiry to get the tuning exactly the way
you want it.

Transmitter Checkout and Adjustment

Transmitter tune-up is straightforward and con-
ventional in every respect. The exciter board
{driver) was fuctory aligned and was found not to
require any adjustment except for proper setting of
the deviation control. All tuning is done on the PA
stage. Select a suitable transmitting crystal and
connect the driver to the PA stage. A No. 47 pilot
lump across the output will serve as a convenient
visual indicator and load of upproximately
S0-ohms impedance. Apply voltage and adjust C1
(Fig. 7} for maximum output. Alternately adjust
the tune and load trimmers, €2 and 3, for
maximum output. At 12.5 volts normal lamp
brilliance should be ubtained. Couple a GDO in the
absorption wavemeter mode to L4 fo verify that
maximum output is actually at 147 MHz and that
the second-harmonic energy (294 MHz) is minimal.
All that remains is to set the deviation control for
the proper amount (+5 kHz} and adjust the netting
trimmers for each channel to the exact frequency.
This was readily accomplished with the aid of a vhi
digital frequency counter (thanks to WAZ2FPB),
but these adjustments can also be made during
on-the-air tests.

Resuits and Performance

Results have been most gratifying. The little rig
provides just about all the performance and ver-
satility that one could ask for in a small portable
package. What can be accomplished with a watt on
two-meter {m is a constant source of amazement.
Repeaters up to 35 miles have been worked with
just the 19-inch whip and the rig sitting on the
bench. Prior to the installation of a mobile
anienna, the rig pravided excellent com-
munications while sitting on the front seat of the
car and using the |9-inch whip.

The receiver has a sensitivity of 0.3 gV for
20-dB quieting and 0.1 pV for reliable squelch
operation. These figures are on a par with some of
the best fm transceivers. Current drain is ap-
proximately 100 mA while receiving and 300 mA
in the transmit mode.
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In spite of the apparent compactness of the unit,
there is still room for the speaker to be mounted in
the cover. One of the secrets of obtaining good
audio fevel from portable equipment is to use as
large a speaker as practical. A three-inch unit such
as this provides ample volume for comfortable
listening.

The time and energy expended on this project
have been repuid many times over, not only from
the fine comments from those who see and hear
the rig, but also from the feeling of ac-
complishment  that comes from building and
operiting your own geur, 1t is sincerely hoped that
some of the ideas and techniques presented here
will serve as a source of encourugenient to others.
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{EDITOR’S NOTE: An error in the schematic
diagram 'shown in Fig. 4, Part | of this article has

been called to our attention. See Feedback on page
83 in this issue.]

(Continued on page 39)

4 RF
RF = :
OUTPUT

Fig. 9 — Full size pc board layout and parts
placement guide for the PA. View is from the
component side, Shaded areas are copper foil.
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o Brginnor and. Novice

Improving Your

‘Receiver Performance

. on 15 and 10 Meters

BY LEW MCCOY,* WIICP

]’v ANY OF the Iower priced receivers, or
-Elsecond-hand models that Novices use, leave
much fo be desired when operated in the 15- and
lt-meter bands. Usually the tuning rate is too fast,
sensitivity is poor, and stability is lacking. On the
other hand, these receivers can do a reasonably fair
job of covesing 80 meters. 1t might be added that
no amount of work or changes fo the receiver
proper ure worth the expense and effort to make
such a receiver a good performer on the higher
bands. However, there is 1 method, and it isn’t
complicated, to step up the performance of such
receivers o 15 and 10 meters. This eonsists of
using a converter ahead of the receiver. This article
describes the “hows and whys™ of converter
operation and shows how to build a simple, but
high-performance, uait.

What a Converter Is

Simply, the type of converter we are talking
abaut is 4 combination of electrical circuits that
correrls an incoming signal to a lower frequency.
Let’s explain that in a little more detail. Fig. I ixa
block dJizgram of how a converter works., With

* Novice Editor, JST,

28,000
-3100
21,100 kHz %900
I
. RE | 2MookHz |y oo 3900KHz_
STAGE STAGE [~
\ 25,000 kHz
asc,
STAGE

Fig. 1 = This block diagram shows the trequency
relationship of converter.
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incoming rf energy from the antenna, say at
21,100 kHz, the signzl i woplified first in a
radio~frequency amplifier stage. The boosted sipnal
is then {ed to a mixer stage. Also being fed into the
mixer is some rf voltage which s obtatned from a
crystal-controlled  oscillator. This enerey is at
25,000 kHz The output signal, or rather signals,
from a mixer stape are the sum or difference
frequencies of the energies applied to the mixer —
in this cuse 21,100 and 25,000 kiz. We are
interested in the difference frequenecy, 25,000
minus 21,100 or 3900 kHz. This new eneigy (i-f,
or intermediate frequency] van be fed to our
raceiver, the latfer being tuned to 3900 kHz Our
i-f energy will be treated by the receiver us if it
were an Bl-meter signal.

Why Do it?

As we pointed out earlier, these poorer re-
ceivers will work well enough on RN, but not the
higher hands. By converting the Signal to 80
meters. you will have 4 much slower tuning rate
{bandspread), much more sensitivity (the converter
provides signal gains of as much as 20 decihels),
and better stability.

The decision to make the converter witl depend
on how well your receiver pertorms on 13 and 10
meters. Check the number of turns of your tuning
knob for 450 kHz <the width of the 15-meter
band) on I35, then count the furns for the same
number of kilohertz on 80 meters. One receiver we
checked had a difference of nearly four complete
turns for the same coverage. Does your receiver
sound insensitive on 15 and 107 If it does, you
need the vonverter,

the Circuit
Hig. 1 is the circuit disgram of the unit. We
should point out that this converter has a rather
unusttal feature which, to our knowledge, is the

first time it appears in print. One of the objectives
of our staff is to design eguipment for rhe
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RF AMP

21=28 MHz

L1

1
ANT,
]

47

21—28 MMz

| e A 1 . A

05C. /MIXER

—Y{fJio =

3500-4000 kHz

Fig. 2 — Cireuit diagram of the 15- and 10-meter
converter. Unless otherwise noted, all capacitors
are disk ceramic. Resistors can bhe either 1/2 or 1/4
watt., Part numbers not listed below are for text
reference and layout purposes anly.

BT1 — G-V transistor battery.

C1, Ci0 — 385-pF variable, modified as per text
{Radio Shack part No. A1-233].

C4 — 1D0-pF silver mica.

C7 - 180pF silver mica.

J1,J2 - Phono jack,

L1 — 3 turns of No. 22 or 24 enam. wire wound at
the ground end of L2,

L2, L3 — 7 turns No. 22 or 24 enam. wire wound
on an Amidon T-50-2 toroid corg. The tap for
1 of 01 is placed two turns Trom ungrounded
end of LZ.

newcomer, using the simplest circuitry possible,
with a4 minimum number of components, without
sacrificing performance. In this convetter, dual-gate
MOSFETS (40673s5) are used. Normally, three
transistors would be required, vne for the 1f stage,
one for the mixer, and another for the oscillator.
WISL of our staff supgested that it might be
possible to use a single 40673 as hoth 2 mixer and
oscillator. Frankly, we had doubts about being able
to obtain proper mixer performance. but they
vanished when we found the circuit worked — and
very welll This climinates the need for another
40673, resulting in a saving of parts xnd lower cost
for the converter.

Far the technically minded, the
performance figures for the converter might be
interesting. The vonverter was fried with three
different receivers, all of which performed poorly
ot 15 and 10 meters. Using a signal generator, it
was noted that these receivers required a signal
input on the order of 1 to 2 uV to produce 4
barely audible signul. With the converter, sen-
sitivity was improved so that only 0.1 ¢V produced
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L4 — 55 turns No. 30 ar 32 enam. wound on an
Amidon T-50-2 toroid core.

L5 — 10 turns of No. 30 or 32 enam. wound over
ground end of L4.

1, 2 - Dual-gate MOSFET, RCA 40673,

81 — Single-pole, double-throw togale switch.

52 -- Single-pale, single-throw taggle switch,

¥1 — For 16-meter coverage, 17,500-kHz crystal;
for 10 reters, 24,500 kHz ({International
Crystal type F-700 or equiv.).

Nots: Most of the components can be obtained
from Radio Shack stores. The 40673s are available
by mail from Nurmi Electronic Supply, 1727
Donna Rd., West Palm Beach, FL 33401. The
toroid cores are available from Amidon Associates,
12033 Otsego St., N. Hollywood, CA 91607,

a plainly audible signal on the two baunds. There
was some concern that combining the oscillator
and mixer in a single device would result in either
too little or too much oscillator-voltage injection
into the mixer. However, there was no evidence of
this, also, at least ten different crystals were tried
in the circuit, and all performed well, The highest
rf pute voltage noted on gate | was about 4, well
within the ratings of the device.

Construction Information

fn lzst months 87 a simple breadboard
method of construction! was described. This tech-
nique is a simple one, so it was used here. Copper
circuit board is separated into squares by drawing a
hacksaw blade across the copper foil, just enough
fo remove the copper covering and ¢xposing the
board. The main section for the converter is a piece
of board 3-1/4 inches (8 cm) long by [ inch (2.5
cm) wide, consisting of two rows of squares, 10
squares to the row. This piece is glued to another

'Leslie, “Breadboard Revisited,” Q8T, Feb,,
1974,
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bourd, 2-1/4
phatograph.i

The converfer is housed in a Minibox, 2 X 2 %
312 inches (5 x 7.6 x 8E cm). The copper
circuit board is installed on the bottom of the box
atd the controls are mounted on the face of the
housing. When soldering any of the components to
the individual squares or pads, apply heat from fhe
iron to the pad first, slong with a small amount of
spider. Then solder the component lead to the pad,
Some newcomers tend to use too much solder and
ton much heat. You'll find that with a little
practice, soldering with this type of construction
will be very easy.

The two variable capacitors, C1 and C10, have a
total capacitance of 365 pF each, as they come
from the store. This is considerably more capa-
vitance than is required to tune 15 and 10 meters,
and the tuning rate will be better if they are

inches (5.3 o¢m} wide. iSee the

Inside view of the converier. The two peaking
capacitors, C1 and C10 are on either side of the
power switch. The twe crystals are visible fust
below the power switch. The phone jack at the top
rear is the antenna input and the bottom jack is tor
recever inpui.

modified. 1t is a simple matter to modify them by

removing stator and rotor plates. You'll find there
are three screws holding the plates in place.
Remove ihe screws caretully (don’t drop and lose
them!) and then remove the plates and spacers one
at y thime. Remove 3 stator and 3 rotor plates trom
each capacitor. 1f you want to try the capacitors
hefore removing the plates, of coumse you can.
However, we found that it was hard to separate the
“peak’ tuning points for each band.

Tune-up

One problem we found was that ¢he converter
had some instability, but this was cured when we
boited the cupper chassis board io the bottom of
the cabinef. No doubt this trouble was because of
poor ground connections, Make np # short length
of shielded cable to go from the converter to the
veceiver antenna terminals. The cable only needs to
be tong enongh to reach between the two units but
it must be shielded cable to prevent pickup of
unwanted B80-meter signals. A short length of
RG-58/U cable is satisfactory. With the converter
furned off, you should nof be able to hewr
B0-meter signals leaking through.

Turn on the converter and tune your receiver to
the part of the Zl-meter band that gives vou the
cortect coverage area for either 15 or 10 meters.
You can calculate this from the information in Hig.
{. Peak both C'1 and C10 for maximum back-
ground noise and also peak the antenna trimmer of
your receiver. IF you don’t ohserve
any increase in background noise,
check the wiring of the vonverter to

make sure vyou dJidn’t make any
mistakes, Don’t be discourged if you
don’t hear signals on 15 or 10 meters.
At the present time, we ate approach-
ing a sunspot minimum and there will

be long stretches in time where
neither 13 nor 10 meters will be open
for siip signals. fHEF=]

Fig. 3 - Component layout details.
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The Constant -Im
Trap Verticg

Here is another in the series of vertical
antennas by Jerry Sevick, W2FMI,
We've pever given W2FMI's quali-
fications so it might be appropriate to
provide some background. ferry i
Director of Technical Relations, Bell
Labs. He joined Bell Labs in 1956 and
until recently was engaged in the
development of bigh-frequency tran-
sistors and integrated circunits. Prior to
that, be taught pbysics at Wayne State
University in Detroit. W2FMI received
bhis Ph.D. in Applied Physics from
Harvard University in 1952, His doc-
torate thesis was “The Backscattering
Cross-section of Coupled Antennas.”
We are bappy that Jerry bas applied
bis antenna knrow-bow to a popular
subject for bams - vertical antennas.

BY JERRY

ULTIBAND trap-vertical anfennas have been

used by amateurs for many years — often as
last resort. They have seldom enjoyed the rep-
uiation of being competitive antenna systems. The
usual teasons given for their lack of outstanding
performance were: (1) lack of gain and directivity,
{2) excessive trap losses and {3) pot high encugh
(when ground-mounted). However, previous work®
by the author has shown that even a short vertical
mounted over a low-loss image plane can compete
favorably with a dipole at an ¢levation of one-half
to one wavelength.

Bopular commercially available trap verticals -~
when operated over a good image pfane — can be
made to perform in a competitive manner. Certain
moditications vielding improved matching can be
made fo make them perform even betfer. As will
be seen, they van be very efiicient radiators and
operate practically as well as yuarter-wavelenpth
verticals on all bands. The only real compromise is
in bandwidth, particularly on the lower bands. On
40 and 80 meters these verticals should be very
competitive antennas. On 10, 13 and 20 meters the

# Hell Laboratories, 600 NMountain
Murray Hill, NJ 0797 4.

' Sevick, “The W2FMI Ground-Mounted Short
Vertical,” Q8T, March, 1973,

Ave,,
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The antenna un the left is the 10-meter satup for
the tests on the trap vertical. The pretty gal is
Connie, the XYL of W2FMI.

SEVICK,* W2EMI

differences from elevated beams shonld generally
be less than 2 to 3 S units.

Since all of the results presented here are only
on ground-=mounted verticals, the first section of
this paper reviews the usual operation of a number
of types of vertical antennas. As will be seen, the
radials used with vertical antennas can play some-
what ditferent roles. The verticals are classified as
ground~-mounted, ground-plane, and elevated. This
discussion 18 followed by a characterization and
modification of the Hy-Gain 14 AVQ, Two designs
are presented which afford a good match to SO
ohms on all bands. A modification of the Hy-Gain
{8 AVT/WB is also showt. Finally, results are
given comparing 2 modified 14 AVQ over a good
image plane versus a 14 AVQ with four quarter-
wavelength radials, The improvement in per-
formance amounts to about. 8 dB — nearly the
same as adding a linear amplifier.

Although the dimensions shown on the final
designs wight not apply exactly to all manu-
facturers’ antennnas,’ the principles involved and
tune-up procedures described should be applicabte.

*The Hy-Gain 1¢ AVQ antenpas were chosen
because of ready availability, The 18 AVT/WB
traps were made available to me hy Hy-Gain,

29



S ELEVATED
GROUND-PLANE

GROUND-MOUNTED

Eig. 1 — The three general class of verticals used by
the amateurs,

lasses of Verticals

Commercial  trap  verticals e usually ac-
companied by instructions for ground and roof-
mounting the iatennas. In most cases, the number
of dials recommended, as well as the dimensions
of the antennas, ditfer depending ot which of the
two mounting schemes is wsed. In the pround-
mounted case an inadequate number of radials is
usually sugeested und, hence, excessive losses
€20-30 ohms) can prevail.® In some cases, B-font
yround rods are afso revommended. In the roof-
mounted vase, uswly two quarter-wavelength
radials per band are recommended. {n the course of
vantacting amateurs, many questions were asked of
me repardine the operation of these zutennas. In
particular, it was noted there was considerable
misunderstanding of the operation ot the radials.
Theiefore. this seciion attempts o briefly classify
the various vertical antennas and explain the
aperation of the radial systems. As was stated
ahove, the antennas have been classified as ground-
mounted, ground-plane, amd clevated verticals.
They are shown in Fig. .

Ground-Mounted Verticals

A vertical mounted over an ideal umage plane
fune that is infinite in conductivity and extent)
provides an extremely low angle of radiation. Over
a dossy image plane, like the earth, the most
rirtahle eifect 1% a reduction in performance at low
ungles. A poorly conducting carth is particularly
unkind to 7t currents. Therefore, the purpose of a
radial system is to make up for the deficiencies of a
lossy earth., The radials in this case are usually
wrotnded and recllv don’t operate as resonant
clements. They should not be buried deeply since
the sleetric tield would then have to travel through
ercessive lossy earth before ferminating on the
radials.* Their length and number generally de-

pends upon the conductivity of the soil at a
particular location, From the authar's results.® for
any vertical antenna less than a quarter wavelength
Tong, it appears that generally 50 radials, 2/10
wavelength long, reduces earth losses to about 1 to
2 vhms. Increasing the number to 100 reduces this
Ioss to a neghigible value,

The rudials help out on fwo <ounts. In close,
within about a half-wavelength of the vertical, the
radials reduce the near-field losses. These losses
generally uppear as e resistive term in series with
the radiation resistance. COhmic losses because of
traps or loading coils have been found by the
author to be extremely small compared to earth
tosses and, hence, neghigible. The rudials also assist
in reducing fosses of the far-zone field - the
electric field wsvouiated with the rudiation re-
sistance. Increasing the jenpth of the rwlials has
shown improvemant in performance af low
angles.”

Experiments by the authos have shown that
ground rods reduce the earth loss by only a few
ohms and thercfore aie of guestionahle bencfit.
This is desptte the frequent abservation that 8-foot
gound rads have been recommended for use
separately or in conjunction with a radial system in
arder to wmprove the efficiency of a vertical
antenna. ‘There is considerable confusion between
lightring grounds and tf grounds. Ground rods are
effective as Hehtning zrounds since they can
distribute a2 large amount of charge. But an image
plane of radials has been found to be much more
effective in rteducing losses of ground-mounted
vertical untennas,

Cround-Plane Verticals

Ground-plane verticals, as shown in Fig. 1,
penerally use a resonant quarter-wave vertical with
four radials. The radials should be a guarter-
wavelength fong. They not only present 2 ter-
minating plane for the electric field of the vertical
portion, but also reduce horizontal radiation since
the horizontal components of the field tend to
cancel out in the far-zone. Thas, the predominant
radiative component is verticul and the radiation
resistance is approximately 35 ohms’ ~ one half
the value of a dipols in free space. A better match
o M} obms can be uchieved by drooping the
radials. ‘This increases the radiation resistance by
permitting vertical radiation from the ground plane
while still canceling out the horizontal rom-
ponents.

Since the radials of a ground-plane vertical are
generly fnsulated at the ends, the current is zero
there and a standing-wave of current results. Chus,
the iength of the radials should be s guarter-
wavelength or odd-multiple therefore, in arder to
present a low impedance at the ferdpoint which is
necessary tor good current flow,

* See footnote 1.

*The author has found, experimentally, that
taclials perform satisfactorly if they are placed an
top of the earth and terminated by iarge B- to
10-inch long spikes to fix them in place.
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’:‘See footnote 1.

“Hevick, *The Ground-lmage
Antenna,” ST, July, 1971,

"The exact value depends upon the thickness of
the vertical and the number of radials used.

Vertical
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Several experimental determinations remain to
be made in the area of ground-plane verticals;
namely, the length and number of radials reguired
for optimum performance, the performance versus
height, and the comparison to a ground-mounted
vertical over an extensive image plane.

Flevated Verticals

As was stated earlier, instructions on roof-
mounted trap verticals generally include the use of
ane ot {wo guarter-wavelength radials per band.
This is not a sufficient number to cancel out the
horizontal component of radiation. Therefare, the
input impedance asing this type of installation is
incressed beyond the nominal 35 ohm value
hecanse of horizontal radiation. As was also noted
earlier, the increase in input resistance in the
eround-mounted case is a result of eavess earth
loss.

With the drooping of the radials, the antenna
system approaches that of the elevated vertical as
shown in Fig. L. The input impedance theretfoze
tends to have two radiation-resistance components;
ane from the trap vertical {which is generally low
since it 18 a shortened antenna®) and the other
from the so-called radial system.

Elevated verticals tend to have appreciable
electric field losses® and work remains to he done
on understanding their operation over a lossy earth
as  function of height. The elevated half-wave
vertical has been suggesied by many as a system tor
eliminating radials, bui little quantitative infor-
wation iy available on the comparative perfor-
mance of these antennas. An experimentul study of
efficiency versus height should yield some inter-
esting and useful data,

Characterization and Modification
of the Hy-Gain 14 AVQ

As was nofed in the previous section, ground
and roof-mounted verticals have added resistive
components which help in offering a better match
to a 50-ohm transmission line and increasing the
bandwidth. But these components reduce the
vertical radiation efficiency of the trap verticals. In
order to determine the mdiation resistance of a
trap-verticai antenna, the input impedance was
measured on a 14 AVQ mounted over a system of
100 radials, each 50 feet in length. This assured an
earth loss of less than i ohm. The values ohtained
on 10, I5 and 20 meters were all about 36 ohms.
But the value on 40 meters was only 20 ohms. This
is close to the value expected since, on 40 meters,
the antenna operates as a shortened vertical and
therefore has a lowered radiation resistance.

Therefore, the objective of this investigation
was to modify the 14 AVQ so it presented a more
reasonable match to 50 ohms on all bands, and
then to compare its performance over a neat-ideal
iimage plane with the mome common installation of
four 33-foot radials when pround mounted, The

3 5ee footnote 1.
¥ See footnote 1.
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maodification can be done by either shortening or
extending the antenna. Instructions awe presented
fur adjusting the modified antennas for optimom
performance. But the dimensions shown in the
drawings should generally vield input impedances,
and, hence, standing-wave-ratios, quite acceptable
over all the bands. The following is 2 char-
acterization of both modified antennas.

Shortened 14 AVQ

Since the largest departure from 50 nbhms
oceurred on 40 meters, the first modification
invoived a4 shortening of the clements so the
vertical operated as 2 short antenha not only on 44
meters, but also on the other bands and the
impedance approsched a value of 12-1/2 ohms, A
broad-bund [:4 bifilar transformer'® wus then
used for a final match to 50 ohms. Antenna A in
Fig. 2 shows the dimensions of the shortened
antenna. The loading coil L1 consists of 5 turns of
No. 8 copper wire, 3 inches (7.6 ¢} in diameter
and 3 inches (7.6 vm) long. A picture of the voil
and base is shown. it is not necessary to use
exactly this base arrangement. It could be more
convenient fo use the enisting 14 AVQ base
assembly and connect it to the radial system with
four heavily conducting straps. This will pravide a
good low-inductance bond. Also, the :f choke at

""Sevick, “*The W2FMIL 20-Meter Vertical
Beam,” (8T, June, 1972,
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Fig. 2?2 -- Moditied versions of Hy-Gain trap
verticals: {a} Shortened 14 AVQ; (B} Extended 14
AVQ; (C} Extended 18 AVT/WE; L1 and C1 are
described in the text.
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the base of the antenna, which Hy-Guin incor-
porates, can he retained since it uoffers a4 high
impedance to 1f while providing a de return to
ground.

The optimum dimensions, shown in Fig. 2,
resulted when the [0-meter section was adjusted
for an impedance, after transformation, of about
6t} ohms. This adjustment then raised the im-
pedance values on 20 and 41) meters, thus giving a
better match to 50 ohms. A plot of the SWR versus
frequency for the shortened 14 AVQ is shown in
Fig. 3. As wvan be secen in Fig. 3, although the
percent bandwidih is guite similar on all bands, the
absolute handwidth (where the SWR is equal to, or
less than, 2} on 40 meters has 4 value of only about
120 kHz. This is ciose to the expected value since,
on 40 meters, the antenna operates as a heavily
inductive-loaded eighth-wavelength verticat over a
iossless image plane.

Several points should be brought ount regarding
the adjustment of trap verticals. Probably the most
important point 1% that adjustments should begin
un the highest band — the 10-meter section. In the
shortened-vertical case, the easiest adjustment is to
vary the section below the 1(-meter loading coii.
Increasing the lenpth of this section raises the
radiation resistance without changing the resonant
frequency (on 10 meters) a preat deal. In fact, the
author has found from the previous study'' tihe
resonant frequency usually increases since the
loading coil becomes less effective at a wreater
distance (and, hence, lower current) trom the feed
point, This js true with other sections of the

t18ee footnote 1.

antenna, e.g., increastng the length between the 10-
and 15-meter traps penerally decreases the resonant
freguency. on IS metfers but increases the 20- and
4ikmeter resonant frequencies. Conversely, there Is
little change downward, i.e., changing the lengih of
section between the 10- and 13-meter traps has
little eftect on the 1{-meter operation.

The remaining adgustments are generally done
to place the minimum value of the SWR at the
desired frequency within esclr band. The 10-meter
partion has two degrees of freedom — compressing
ur extending the voil o changing the section above
the cail.

Hxtended 14 AVQ

It one is more interested 11 40-meter operation
and prefers a broader bandwidth, then the eox-
tended wversion'? us shown in Fig. 2 van he
comsiructed. The improvement in match over the
regular 14 AV and bandwidih over a shortened
14 AVQ is shown in Fig. 4. The bandwidth of 220
Hz s nearly fwice that of the shoitened 14 AVO.
The handwidths on 10, 15 and 20 meters also
improved accordingly.

Extending a vertical heyvond resanance raises
the cadiation resistance und makes the antenna
inductive. This inductive reactance is then canceled
ottt with the series capacttance, Cl. the 10-meter
section was lengthened to give 2 resistance of ahout
60 nhms in urder to raise the d-meter resistance
fo an acceptable value. Replacing the top hat by a
vertical section also helped in increasing the ra-
diation resistance on the 4)-meter bund. Since the
nominal input impedance on each band is now 50
ohms, a few ohmg of 1nss in the radial svstem can
he tolerafed. At the author’s location, this means
that sume 50 radials, 2/10 wavelength long, giving
1 to 2 vhms of loss, would result in a trap-vertical
system having an efficiency of greater than 90
percent,

The adjustment of the extended 14 AVQ is
gimilar to that of the shortemed 14 AVQ. The
difference is that the 10-meter section, which is
wdjusted for the sume resistance af about 60 nhms,
is now tuned to yesonance by adjusting C1, In the
author’s case, with 100 radials, o value of 100 pk
was optimem. A fixed muca capacitor was used in
the final design. (f the antenna is to be used with 2
EW peak-input power, then the mica capacifor
should be a transmitting tvpe.’ * If the impedance
w40 meters is too fow, it can be increased by
lengthening the |0O-meter section. Since this in-
creases the inductive reactance of the antenna, the
valug of €1 should be decreased m order to obtain
resonance at this higher value of radiation re
sistance, Hince the final value of C1 is somewhat

! ? The theory and practice of extended verticals
will be presented in 2 subsequent article,

' *Capable of handling 5 A of of eurrent. The
voltage is less than 300 volts and therefore no
problem.

The base of the shortened 14 AVQ showing the
loading coil and matching transiormer.
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dependent upon the number of radials employed. a
variable capacitor should be used in the initial
aiustments. [t can be replaced by z fixed capa-
citor (and one that is not atfected by the weaiher)
after its optimum value is determined.

The extended version of the 18 AVT/WB is also
shown in Fig. 2. The optimum valufof Cl again
was found to be 100 pF, As van be seen in Fig. 3,
the bandwidth on 40 melers is similar to that of
the estended 14 AVQ. But it should be noted,
since a high-Q loading coil is used to obtain
aperation on 80 meters, the handwidth is narrow
(15 kHz as shown in Fig. 5) and the resonant
frequency is primarily determined by the coil and
the top vertical section. The rating of the loading
ool also limits the cutput power to 500 watts PEP,
But within this narrow band of operation, the
cxtended 18 AVT/WB over a good image plane has
obtained outstanding reports on 80 meters.

Comparative Results

The inifial comparative ineasurements were
made with the modified 14 AVQ antennas on 20
and 40 meters with resonant guarter-wavelength
verticals using the same image plane svstem of 00
radials euch 30 feet long. Field strength measure-
ments were made at a distance of about 600 feet
with a4 hondred watts fed, under matched con-
ditions, to each antenna. The results showed that
very little differences were noted between the
antennas. This was expected since irap losses are
very small {of the order of tenths uf obhms) and
short verticals have practically the same power
gains as their guarter-wavelength counterparts,
On-the-air reports also indicated outstanding per-
formances hy the modified 14 AV verticals.

Finally, a comparative study was made with the
shortened 14 AVQ over the low-loss image plane
and 4 14 AVQ mounted over the usuul image plane
of four A3-foot radials. The latter system was
erccted on the front lawn, Each antenna was about
70 feei from the house. Field-strength measure-
ments in the far-field (greater than 10 wavelengths
in distance? at twulve points about the neighbo:-
hood indicated the shortened 14 AVQ on the
low-loss image plane was better by some 7 to 8 dB
in signal strength. Fig. 6 shows comparative reports
obtained by contacts on the aiz. Some 100
atnateurs were contacted on 4 meters using o
constant carvier for greater than 15 seconds on
each antenna, This compensated for several fluc-
tuations in signal strength bevause of polarization
rotations and, hence, a frirly gccurate comparison
by noting the peak and minimum signal strengths
of each antenna. As can be seen in Fig. 6. the
improvement by using a good image plane is
considerable. Eighty-five percent of the reports
showed an improvement of greater than 6 dB.
Fitty percent of the seporis showed an im-
provement of greates than 9 dB. On the average,
the improvement was about & dB. It should also be
noted that these comparisons were somewhat
conservative since these tests were performed in
November and December which had heavy
amounts of rainfall and reduced the losses because
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SHORTENED 14AVQ
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Fig. 3 — Sianding wave ratio versus frequency for
the shortened 14 AVQ,

of very wet soil canditions) of the 4 radial system
hy 10 ohms. This equated to a radial system of [{}
wires instead of 4 under uverage suil conditions.
The 100-radial system was unaffected by soil
conditions.

Concluding Remarks

TFrap verticals can be efticient antennas and
thus be -competitive, particularly on the lower
bands, 40 and 80 meters, where low-ungle radiation
is more difficult to obtain with horizental dipoles. .
But this requires un understanding of the various
factors effecting their operation, especially the
registive components which lower their vertical
radiation efficiencies. These vomponents appear as
earth loss when ground-mounted and horizontal
radistion when roof-mounted. Also, these com-

«  REGULAR T4AVQ
sl u  SHORTENED 14AVO
- ® EXTENDED 14AVQ
25l v\e . /{
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Fig. 4 — Standing wave ratio versus frequency on
40 meters for regular, shortened, and extended

versions of Hy-Gain 14 AVQ trap vertical.
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Fig. 5 ~ The standing wave ratio versus frequency
for the extended wersion of the Hy-Gain 18
LV T/WEB.

ponents broaden the bandwidth un esch band at
the expense of the lowered vertical radiation
efficiency. Kven though the percentage bandwidth
is similar on all bands, the absolute value of the
handwidth can be quite small on the lower bands.

Several misunderstandings huve existed among
the amateurs and manufacturers which warrant
eorrections and restatements. Here are some of
them:

1) “Full gquarter-wave resopunce on all bands”

Since resonance, by definition, means the
tuning vut of the reactive component of the input
impedance; this statement implies a resistive com-
ponent similar to that of quarter-wave vertical. As
noted in this work, this is certainly not true on the
lower bands. A mote accurate and certainly more
flattering statement would be that trap verticals
over 4 low-loss image plane, or true ground-plane,
vperate as well as full size quarter-wavelength ver-
ticals on each band. The main compromise is only
in bandwidth.
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Fig. 6 — Improvement of the shortened 14 AVQ
over a good image plane compared to a 14 AVQ
with four 33-foot radials.
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2) “AnSWR of 2:1 or iess at band edges™

As will be shown in a subsequetit article on
extended verticals, the @, or the bandwidth, of an
antenna is related to the magnitude of the resistive
component of input impedance and the variation
of the reactive companent with frequency. Ad-
ditive resisfive compaonents due to earth lnss and
horizontal radiation broaden the bandwidth at the
expense of vertical radiation efficiency: Although
an SWR of 1 is not as critical'* as many have
thought, an understanding of the factors con-
iributing to the input impedance and their effects
on antenna gfficiency are important.

3) “Rdtlials operate similarly, whether on the
ground or elevated”

‘This is not frue and was explained earlier in the
section on classes of verticals. This area is the key
to efficient operation of verticals. More ex-
petimental work remaips to be done on the
efficiency of elevated verticals.

431 “A rop hat broadeny the pandwidth"

A true top hat replaces a portion of the vertical
without imtroducing horizontal radiation. This
generally takes fowr or more top-hat radials.
CGenerally speaking, for two resonant shortened
verticals of identical lengths, adding a top hat to
one of them would increase the radiation resistance
and broaden the bandwidth. Using only twd or
three radials for a top hat can lower the height of
the vertical and effectively introduce sume hor-
rontal radiation and, hence, keep the bandwidth
about the same.

As was shown by the data presented in this
paper, trap verticals over a good image plane can be
cennpetitive antennas. They also can be essily
modified in order to present a better impedance to
50 ohms when unwanted resistances are
eliminated. This can be done two ways: reducing
ihe effective vesistance to 12-1/2 ohms on each
band and uvsing [:4 step-up transformer, or ex-
tending the antenna beyond resonance to obtaina
resistance value of 50 ohms and then canceling out
the inductive reactance with a series capacitance.
This 50-0hm case is more toletable to earth losses.
and, hence, requires fewer radials for efficient
operation.

Finally, we would like to acknowledge the help
of some 10{) amateurs who contrbuted the 120
comparative reports on the different antenna in<
stallations and to thank the Hy-Gain Electronics
Corporation for supplying the traps for the char-
acterization work on the 18 AVT/WB. [5¥—]

' *This was most ably described in recent issues

of QST By M. Walter Maxwell, W2DU,
*See footnote L2,

‘Ar-Straysis

To wmark the Winnipeg Centennial, amateurs
there have been authorized to use the VA4 prefix
from January § to September 30, 1974,

The Winnipeg Amateur Radio Ulub Award is
now available for working 1% Winnipeg stations
during the period. No QSLs necessary; send fifty
cents or two 1RCs to WARC Award, P.O. Box 351,
Winnipeg, Manitoba, Canada. — ['E450
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GimmiCks and Gadg ets

A High-Quality
Low-Cost
Oscilloscope
Camera

BY MICHAEL M. DODD,* WA4HQW

NE PIECE of equipment that most amateurs

and experimenters never seem fo have available
is an oscilloscope camera. This instrument is
extremely useful for making permanent records of
almost any pattern displayed on # scope. Probably
the major obstacle in obtaining this equipment is
the. price; most laboratory cameras sell for many
hundreds of dollars. Even the new scope camera
made by Polaroid lists for about $180. However,
the introduction by the Palaroid Corporation of
the new Big Shot camera provides a solution to the
amateur for an inexpensive oscilloscope camera.

The Camera

The Big Shot camera is a fixed-focus, tixed
shutter-speed Polaroid camera. Selling for less than
820, it is designed to take rlosa—up portraits using
flash cubes and color film: ] 2: shutter speed is set
at 1/60 second und the Bpen.mg is slightly
adjustable around /25. Wit fhe wse of black-
and-white (type 107) film 8id a minor modi-
fication, the Big Shot makes u very nice scope
camera.

The camera is focused at about 38 inches (97
cm). In order to fill the entire picture arvea with o
five-inch CRT screen, it is necessary to reduce this
distance to about ten inches. A Kodak +3 Portra
Lens, Series 6 (available at most photography
stores) fills the bill quite nicely. The +3 indicates
the magnification and the series number indicates
the diameter of the lens mount. The Series-6 size
fits perfectly over the Big Shot lens and requires no
adapters or holders.

Preliminary Tests

When you have obtained the camera and the
Portra lens, some preliminary tests are necessary to
determine the correct distance to space the camera
from the oscilloscope. Set up the scope with about
two feet of table space in front of it. Allow it to

* 114 Waples M. H. Estates, Fairfax, VA
2e030.
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warm up and obtfain a stable frace on the CRT,
adjusting the vcontrols for g sharp, medium-
intensity trace.

Place the Portra lens over the Big Shot lens by
carefully pushing and twisting it so that it threads
its way mto the plastic Big Shot lens mount. When
it is securely mounted, adjust the Big Shot lens to
the lightest setting {largest upening). Load the
camera with type 107 black-and-white tilm and do
not use flash cubes.

Find a method to suppost the Big Shot, on its
side, which will place it about ten inches away
from, and directly in line with, the face of the
CRT. It is imperative that the vamera be exactly
perpendicular to the oscilloscope, Find u con-
venient spot on the front of the scope from which
to measure and check the distance at several
locations on the froni of the camera. Assuming
that the face of the CRT is flush with the tront
panel of the scope, position the front of the
camera zbout 9-3/4 inches (28 cmn) away for the
first tesi picture.

When you are satisfied that all is ready, darken
the roorm, hold the camera steady, and snap the
shutter. Develop the picture for 15 seconds.

Eig. 1 — Photogreph of
mounted on the camera.

the camera adapter




Fig, 2 ~ Camera-side view of adapter. Note ears for
mounting to the Hash cube diffuser.

following the instructions supplied with the fitm,
Study the result and make any necessary wd-
justments to the scope iprobably the intensity
cantrol will need touching up tor best resulis) or to
the lens/CRT distance. Atter several aitempts. you
should have a sharp, well-exposed print. At this
point, carefully note the distance from the froot of
the camera in your reference location on the
scope. You now know where fa locate the camera
to produce good vscillograms. The next step ix to
devise a wav to vonveniently Keep it there.

The Mounting Bracket

The mounting bracket is nothing maore than 2
simple set of spacers designed fo ullow repeated
positioning of the camera in tront of the osuil-
lnscape. It consisis of two metal plates and four
spacing rods. Fig. 1 shows construction of one
bracket which was made for a 4-1/2-inch Tektromx
icope. Different scopes may require slight changes.

Sample photograph made with the setup discussed
in the taxt.
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Cut two six-dnch (15 ¢m) square aluminum
plates and find the exact center of each plate. In
one plate, using a coping saw or a nibbling tool, cut
a circle which is slightly larger than the face of
your CRT. Position the circle so that its center
coincides exactly with the center of the square
plate. In the vther plate, punch or cut a 1-1/2-inch
13.8 cm) diameter hole, exactly centered.

Tn each corner of ane plate, about 7/8 inch (2.2
¢m) from each adjacent side, mark the location for
4 spacer rod. Lay the two plates together and drill
the four holes in each plate. The spacers [ used
were 1/4-20 threaded rod, svailable at most hard-
ware stores and reguires [/4-inch {0.64 cm) holes.

‘T'he plate with the small hole also requires holes
for two small mouniing ears to attach it to the
vanera. (see Fig. 23, The ears mount to the housing
utt the camera which holds the flash-diffusing lens.
The sides of this housing are conveniently 90
Jdegrees to the front of the camera and drilling into
them will not aftect the operation of the camera.
Find a location near the hottom of the housing to
fasten u small 90-degree ear on each side and drill a
hole for u No. ¢ machine screw. Attach an ear to
cach side and luy the wluminum plate with the
small hole on the front of the cammera., Adjust the
mounting cars so that the plate Hies flat and tight
ayainst the front of the camera. Center the lens in
the i-i/2-inch hole and mark the location of the
holes requited to attach the plate to the eass.

ne ofher wperation may be required on the
plate with the large foie. Some uscilloscopes have
recessed threaded posts sround the CRT. These
provide a good way to align the camera with the
wape if some sort of mating plugs are provided on
the mounting hracket (see Fig, 3). 1 used 8-32
machine screws Jocated so they would line up with
the four posts on iy scope. IF vour oscilloscope
has @ similar feature, you may want to provide
mating plugs.

When all driling operations ate complete, cut
fisur spacer rods about 10-1/2 inches (27 cm) long.
Thread a 1/4-20 out onto each end of the rods and
insert one end of each into the (f4-inch boles in
one of the aluminum plates. Thread another nut
anto each rod after the ptate has been attached,
hut do not tighten them securely. Repeat the same
proceduse for ihe second plate.

Adjust the nuts so that very little of the rod
protrudes from the osciloscope plate; the extra
length of the rods should stick out behind the
camera plate. Next, space the two plates so that
the camiera is the carrect distance from the scope.
Be sure to take nto account any space between the
scupe plate and the front punel of the osvilloscope,
In my vase, the (RT-to-lens distance was 4-3/4
imches 125 v} and the space between the plates
was 8-3/4 inches (22 om). Measure carefully at
each corner of the mounting hracket and tighten
the nuts securely.

Attach the mounting bracket to the camera by
means of the twa eurs and the project is complete.
Set up the scope as betore, place the front plate
against the scope, and take a test picture. If the
comstruction of the mounting bracket was carefully
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done, you should have an in-focus, centered
oscillogram. 1f any adjustments are required. the
focus can be corrected by changing the distance
between the plates, and the centering con be
corrected by adjusting the two spacer rods on the
side which requires movement.

Use of the Camera

To use the osciloscape camera, simply place it
against the scope und snap the shutter. The room
should be durkened to provide maximum contrast.
if desired. the mounting bracket could be enclosed
with metal vr cardboard sides to keep ambient
light off the scope tube. Clure should be taken to
assure that the camera is held firmly against the
scope to prevent movement while providing the
proper spacing and centering,

One nate of caution should be interjected at
this point. Since the camera bas a fixed shutter
speed at (/80 second, slow sweep speeds will not
be reproduced campletely. The shutter will apen
and ciose before the electron bean has a chance to
move all the way across the sereen. On my scope, a
sweep speed of two milliseconds per centimeter is
the slowest 1 can expect to photogeaph well. My
CRT is ten em wide and the shutter remains open
for 16 of the 20 milliseconds it takes the sweep to
travel the entire width. Therefore, the whole sweep
is not exposed on the film. However, the per-
sistence of the CRT is long encugh 1o muke a
reasonable image show up, even on the unswept
portion. A good rule-of-thusnb (s not to expect to
record anything slower than oune cycle of a 60-Hz
waveform.

Some Notes

The +3 Portra lens worked out well for a
d-1/2-inch CRT. For smaller oscilloscopes, possibly
a H or +5 lens will be required to fill the entire
picture area. kn any cvase, the Series-6 mount fits
nicely over the Big Shot lens.

It is nice to be able to wee the graticule lines
when viewing an osvillograin, On the Tektronix
and some other scopes, graticule Jlumination is
provided. This makes the lines show up as white on

Fig. 3 « Close-up view of the adapter. Note screws
used for aligning adapter by means of scope posts.

a black background. If there is no illumination on
the graticule of your scope, the lines will not
appeat in the picture.

One way to circumvent this handicap is to
provide some outside illumination for the CRT,
Hewlett-Packard scope cumeras have an ultra violet
lamp included which makes the CRT glow slightly,
cuusing the graticule Tines to appear as black on a
white background. You may want to experiment
with a small pilot lamp somewhere in the mounting
bracket, positioned so that it evenly illuminates the
CRT face, An alternative is to try exposing some
svope pictures without durkening the mom, How-
ever, thus may produce unwanted shadows on the
CRT.

Conclusion

The oscillostope camera works extremely well,
providing quality aflmost equal to that from a
laboratory camera. By proper adjustment of the
scopes intensity control, very fast rise and fall
times can be recorded using the type 107 film
which is rated at a speed of ASA 3000. The camera
is slightly inconvenient to use, because of its large
size, but this is overcome by its low price and the
excellent quality of the pictures, |05

CW Receiver

Although spectrum-analyzer measurements
have yet to be dane, the performance of this
oscillator appears to he excellent.  Noise-
modulation effects ure reduced significantly over
those ohserved with an earlier receiver.® Stabdlity is
more than adegbate with dtift less than 100 Hz
after a short warm-up. Temperature compensation
was required in the 16-MHz oseillator, however.
The cutput butfering in the IC is more than
adequate.

The LOs used in this receiver are frec-running
units, However, the intended apphication of the
MC1648P is as a varactor-tuned oscillator in a
frequency-synthesizer loop, Several new ICs in the

“Hayward, “A Second Generation MOSFET
Receiver,” QST for Dec., 1870,

{Conrinued from page 20}
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Motorola MCI2000 series tmake z phuse-locked-
loop synthesizer similar to that used by Fischer®
very practical. When designed carefully, such a
system should be capable of providing 1 very
low-noise signal. The amateur receivers of the
future witl most likely use similar oscillator sys-
tems insiead of the premixing or multiconversion
approaches in vopne foday.

Part [T of this article will appear in a subsequent
issue of OST. [G5¥=]

"¢An Engineer’s Ham-Band Receiver,” Q8T for
March, 1970,

Remember the "Let’s Talk Transistors' series
hy Robert E. Stoffels, WBOESH? We've put
together a reprint booklet of this 9-part transistor
primer und it i gvailable from ARRL for %1
including postage.
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IMALL shielded loop antennas can be used to

improve reception under certain conditions,
especially at mf and in the lower portion of the hf
band. The foregoing is particularly true when high
levels of man-made noise are prevalent, when the
second-barmonic energy from a nearby be station
falls into the 160-meter band, or when QRM exists
from some other amateur station in the immediate
area. A propeily constructed and tuned small loop
will exhibit approximately 30 dR of front-to-side
response, the maximum response being at right
angies to the plane of the loup. Therefore, noise
and OQRM can be reduced significantly, or com-
pletely nulled out. by rotating the loop so that it is
sideways to the interference-causing source.
Generally speaking, small shielded loops are far fess
responsive to man-inade noise than are the larger
antennas used for transmitting and receiving. But, a
trade-off in performance must be accepted when
using the loop, tor the strength of received signals
will be considerably less than when using a full-size
resonant antenna. This condition i3 not a handicap
on {60 or 81) meters, provided the station receiver
has normal senmsitivity and overall gain. A com-
parison between the foop illustrated here and a
180-foot end-fed inverted-I. antenna (resonated
and matched in impedance to the receiver) in-
dicated a signal difference of approximately 15 dB.
the loop being the less effective antenna. Mea-
surements were made on iocal and sky-wave signals
while using a culibrated step attenuator in the
antenna line to the receiver. A front-to-side ratio of
30 dB was observed while using the same test
setup. Thus, a shielded loop can be wsed as the
expurgator of a variety of receiving problems if
made rotatable,

In order to assure the sharp directivity (hi-
directional) of a small loap, the overall length of
the conductor must not exceed .08 wavelength.
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A Receiving Loop

for 160 Meters

Phatograph
of the
160-meter
shielded loop
at WICER.
Bamboo
Cross arms
are used to
support the
antenna.

The loup discussed here has a conductor length of
20 feet (6 mi. At 1.8E0 MHz, 20 feet is (137
wavelength. With this style of loop 037 wave-
fength is the maximum practical dimension if one
is to tune the element to resonance. This lmitation
resuits from the distributed capacitance between
the shield and inner conductor of the loop,
RG-53%/U was uged tor the loop element in this
example. The capacitance per foot for this cable is
21 pF, resulting in a total distributed capacitance
of 420 pF. An additional 100 pF was needed to
resonate the loop at 1.810 MHz. Therefore, the
gpproximate inductance of the loop is i5 pH. The
eifect of the distributed capacitance becomes less
pronounced zt the hgher end of the hf spectrum,
provided the same perceniage of a wavelength is
used in computing the conductor fength. The ratio
between  the distributed capacitance and the
Tumped capacitance used at the feed point becomes
weater at resonance. These fucts should be con-
templated when scaling the loap to those bands
abave [ 60 meters.

fhe radiation resistance of small loops is
gxtremely low, thereby rendering them quite in-
vfficient for transmitting applications. However,
they can be used for that purpose it one is willing
to accept @ sacrifice in signal level, and if the
impedance of the system is matched satisfactorily.
A discussion of this subject appeatsd in (ST for
March, 1468 (McCoy, “The Army Loop in Ham
Communication™).

Construction

There will not be o major difference in the
construction requirements of the loop if coaxial
cables other than RG-59/U are used. The line
impedance is not significant with respect to the
loop element. However, various types of coaxial
line exhibit different amounts ot capacitance per

asT for



foat, thereby requiring more or less capacitance
across the feed point to establish resonance.

Shielded loops are not affected noticeably by
nearby ohjects, and therefore they can be instatled
indoors or out after being tuned to resonance.
Moving them from one place to another does not
aftect the tuning.

[n the model shown here it can be seen that a
supporting structure was fushioned from bamboo
poles. The X" frame is held together at the center
by means of two U bolts. The loop element is
taped to the cross arms to form a square. It is
likely that one could use metal cross arms without
degrading the antenna performance. Alternatively,
wood cun be used for the supporting frame.

A Minibox was used at the feed point of the
loop to contain the resonating variable capacitor.
In this model a 50- to 400-pF compression trimmer
is used to establish resonance. It is necessary to
weatherproof the box for outdoor installations.

The shield braid of the loop coax is removed
for a length of one inch (2.5 cm) directly opposite
the feed point. The exposed areas shouid be
treated with a sealing compound once this is done.

Performance Notes

This receiving loop has been very effective ut
WICER in nulling out second-harmonic energy
from two local be stations. During DX and contest
aperation on 160 meters it helps prevent receiver
averloading from nearby 160-meter stations that
share the band. The marked reduction in response
to noise has made the ioop a valuable station
accessory when receiving weak signals. It is not
used all of the time, but is available when needed
by conmecting it to the receiver through an
antenna=selector switch. Reception of European
DX stations has been possible with the loop at
times when the transmitting antenna was totally
ineffective (noise}.

Long-term testing showed that the effects of
approaching storms {with aitendant atmospheric
noise) could be nullified considerably by rofating
the l[oop away from the storm front. [t should be
said that the loop does not exhibit meaningful
directivity when receiving sky-wave signals. The
directivity characteristics relate  primarily to
ground-wave signals. This is 2 bonus feature in
disguise, for when nulling vut noise or QRM one iy
still able to copy signals from all compass points!

Those wishing to compensate for loss of
efficiency when using a loop should consider
placing a2 well-designed preamplitier in the line to
the receiver. One possibility might be a common-
gate JEET (MPF102). The pain of such a pre-
amplifier will be approximately equal to the loss in
the loop, and the common-gate JFET preamplifier
exhibits good hmnunity to overloading and IMD
products.

For recuoiving upplications it is not necessary to
match the feed line to the loop, though doing su
may enhance the performance somewhat. 1IF no
altempt is made to secure an SWR of 1, the builder
can uge 5 or 75-ohm coux for a feeder, and no
difference in pesformance will be abserved.
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Schematic diagram of the loop antenna. The
dimensions are not critical provided overall length
of the loop element does not exceed approx-
imately .04 wavelength. Small loops which are one
halt or less the size of this one will prove usetul
where limited space is a consideration.

Cy - Distributed capacitance batween center  con-

ductor and braid.
Lx — Inductance ot center conductor.

The @ of this ioop is sufficlently low to allow
the operator to peak it for resonance at 1900 kHz
and use it across the entire 160-meter band. The
degradation in performance at 1800 and 2000 kHz
will be so slight that it will be difficult to discern.
-~ WICER

FM Transceiver
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{Continued from page 25)
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Making Your Own

Satellite Tracking Nomograph

I XPERIENGED Uscar and APT satellite trackers
44 have their own special techniques to de-
termine szimuth and elevation, but the newcomer
ts always left with doubt as to where to point his
beam. in a previous article' WB6MVEK has done an
admirable job in presenting the mathematical
solutions with tables of azimuth and elevation.
Taking the WB6OMVEK article? one step further, it
accurred to this author that if a template is made
for ane’s own location (Great Circle bearing), not
just the polar location, a much better under-
standing of the path of a sunsynchronous satellite
would result. Azimuth, ¢levation and time for your
location become immediately apparent, but the
ditficulty with this scheme is that each orbital path
has a different appearsnce. To overcome this
problem, 4 furnily of lines is used. One can easily
interpolate between these lines and be within the
resolution of this nomograph,

Several alternatives were considered in drawing
in the orbital paths, including drawing the lines
directly on the map itself. However, when both
ascending and Jescending nodes are drawn, the
map becomes a confusing mess. Therefore, it was
decided to use o separate transparency for the
family of lines which can be flipped over and can
also be used for both ascending and descending
nodes,

Stide Rule for Orbital Prediction

An additional bonus gained by using a separate
transparency is that it can be used as u cireular
slide rule to predict longitude crossings and times,
it appropriate markings are made on the periphery,
The slide ruie also can be nsed for obtaining
descending node information, 4 process not too
clear un a computer printout. By placing five-
minuite tick marks on the orbital paths, the time of
approach closest to you is easily predicted for
ascending and descending nodes.

Additional Information

Referring to Fig. 1, the circle marked 2000
nautical miles (actually 2135 nautical miles or
2445 statute miles) shows the preatest distance at
which one tan hope to acquire the satellite. tThe
next circie, 4000 nautical miles, gives vou the
auter limit of locations one can contact through
the satellite from your location.

' Danielson and Glick, **Australis-Oscar 5, Where
Its ALY (AT, October, 1969, page 54,

‘Edler, “An Aid for Plotting Satellite Orbits,™
(ST, March, 1970, page 50.

* NDept. of Physics and Astronomy, The Mall
2565, Univ, of Hawaii, Honolulu, Hi 96822,
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BY KATASHI NOSE,* KHel

The Orbital Transparency

Fig. 2 shows details of the urbital transparency,
on the periphery of which is marked the urbital
mumbers | through L3, The mdex marked with a
rero enables one to find the descending node
equatorial crossing at 194% “reciprocaf” bearing.
(The extra 147 takes care of the rutation of the
earth.) The durk line at the bottom is the equator.

Using the Nomograph — An Example
Centered on Washington, D.C.

Superimpose the transparency un the Great
Circle map, being especially careful to line up the
eyquators of both. You now have a family of orbital
paths covering every 10 degrees of equatorial
crossing {each worbit is 28.8° apust), on the
ascending path {south to north),

The orbits of interest, ascending node, are those
within  the 2000-nautical-mile radivs, approx-
imately fram [U° to 170°. Flip the transparency
wver, making sure that the equators and circles
coincide, and you will notice now that the orbits
of interest, Jescending node, within the 2000-
nzutical-mile circle are between 45% and 190",

if. fur example, the initial crossing occurs at
0148 GMT at 748" (information of this type Is
available from Amsat or via W1 AW bulletins), set
the orbital index number 1 at 74.8%; the next 13
equatorial longitudinal crossings are read off on the
azimuth scale. The crossings of interest to us in this
example are orbit numbers zero through four. Jet
orbit number ' to 0148 GMT and the cor-
responding equatorial crossing times are read off
on the time scale, each division of which represents
10 minutes.

To find the pertinent orbitals in the descending
node, nosth to south morning passes, set the +194°
index on 45° (determined above) and find the
vorresponding  “reciprocal™  bearing at  orhit
number “zero” at approximately 210°. Likewise
find 356" for a “reciprocal™ bearing of 190°,

Armed with this information, you are ready for
the day’s passes. Superimpose the transparency on
the map, again aligning the eguators. Select the
orbit required and place the elevation reticle, made
on a transparency. such that the 90° index
(overhead) is at the center of the circle. You can

(Continued on page 78)
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A Simple Method
of Raising Large Antennas

OPERATTNG in DX contests can be enjoyable.
In arder to be successful in these endeavors,
however, vne needs a collection of full-sized,
multiclement, Yuagi or quad aniennas. These arravs
are most effective when perched on high towers,
often mare than one hundred feet above the
ground.

Pue to some limiting factors (my budget),
self-supporting towers were not considered. There-
fore, since utility poles were relatively unavailable,
a puyed tower was the anly practical means to a
100-faot high support.

After much thought, it was decided that the
antenng farm should consist of Yagis, rather than
guads. This decision was an easy one, especially
after witnessing a few six-element jobs go up on
self-supporting towers! The thought of attempting
to launch such a device to the top of a 100-foot
guved tower would make one’s blood run cold!
Living in an area with an unusually low hatm
population required a design which wouid aflow a
large Yagi to be raised and lowered without
counting on the help of anyone other than the
immediate tamily.

Why A Tram Svystem?

There are several methods of putting a large
Yapi on the top of a high, puyed tower. First, it
wan be taken up in separate pieces and assembled

¢ Bax 7562, Stockton, CA 95201,

’N—"F(JUIDE ROPES
&ﬂ 1’7(
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BY STEVE EICHMAN,* WAGIVN

on top of the tower. This process may take many
hours of hard work. If there is another Yagi on the
tower, it makes assernbly even more difficult, Or
the amateur can physically drag it up from the
ground {which requires many strong helpers).
Another possibility is to hire a crane and operatoz
to pick up the antenna and place it on top of the
tower. This is very expensive,

A tram will allow large antennas to be installed
simply and easily upon any height of tower, often
with as much as a 10- or 15-mph wind blowing. A
tram system consists of a crossarm (approximately
14 feet long} usually made from a 1-1/4<inch dia.
steel pipe. Two tram stanchions are needed. They
should be mounted in tile ground some distance
beyond the puy points of vour tower, The tram
wires are made from 1/8-inch solid or stranded
cable.

The tram wires are connected to the ends of the
crossarm and come down to the tram stanchions.
The stanchions are abont five feet high and are
spaced about 20 feet apart.

The tram wires are tightened with turnbuckles
installed at the end of the tram wire nearest the
wound. When the wires are seasonably tawt
(without hending the crossarm) the turnbuckles are
adjusted so that the cables are the same level at the
center. ‘The Yagi then is placed on the tram with
the ends of the elements facing the tower (see Fig
1). The antenna may be pulled up the tower from
the ground throngh the use of pulleys,

Construction And Installation

The first thing that the huilder must decide is
whether or not there is sufficient space available
for the fram. The tram stanchions must be far
enough away from the guy points (on the ground)
su that the antenna clears the guy wires. My tower
gy anchors are about 80 feet apart. The tram
stanchions are located midway between and ap-
proximately 20 {egt bevond the tower anchors. If
space permits, 30 feet would be better.

Fig. 1 — Complete tram systemn. The guide ropes
can be light-duty material since they do not carry
the weight of the antenna. Three persans are
required to assure complete safety. 1f a pulley is
placed at the hase of the tower, the hosting rope
can be pulled from any place away from under the
antenna or its path along the tram wires.



The sepatation between the tram stanchions
depends somewhat on the size of yvour antenna. If
the boom of the smallest antenna that you will put
on the fram is 25 feet, then your stanchions must
be at least 18-feet apart. The crossarm should be at
least 10-feet iong to provide stability at the top af
the tower. The factor that limits its length is the
ability to withstand bending under the heavy stress
created by the beam going up the taut tram wires.

The second step is to decide what design of
tram stanchion is best suited for your location.
'This decision depends on where they are poing to
be located. If a large backyard is uvailable, per-
manent tram stanchions may be installed. It is
important that both of the stanchions he exactly
the same distance above the ground so that the
tram wires will be on the same plane. Large
turnbuckles with at least 10 inches of travel are
installed with suitable heavy-duty hardware at the
tram stanchion. If a permanent svstem is not
possible, a temporary installation may be used (see
Fig. 2). When the temporary tram is no longer
needed, just pull out the 3/8-inch bolt and remove
the two-inch pipe. Then screw on a three-inch
diameter cap and fill in the hole with soil. [n « few
weeks the lawn will fill in the bare spot and no one
will ever know what stood there. Be sure to make a
map of the pipe location. Otherwise it may be
frustrating when later you try to find the spot.

To install the tram wires, lay them out in a
straight line away from the tower in the direction
ot the tram stanchions. Climb the fower with the
tram wires. Lean out from the tower and attach
the 5 hook (which is attached to the tram wire} to
the eye bolt installed on the crossarm. Connect and
adjust the turnbuckles until the wires are
reasonably tight. Be sure not to overtighten to the
point of bending the crossarm.

Preparation And Raising of the Antenna

‘The antenna was assembled while attached to a
five-foot mast stuck in the ground not far from the
tram stanchions. It it is not possible to build the
beam away from vour tram, then it may be built

Fig. 3

cradle

R GROUND
LEVEL

CEMENT —————a

TSR M

Fig. 2 - Temporary posts can be installed in places
like the front yard. When they are not being used
for antenna installations, the tops can be covered
with soil (and grass!) as described in the text.

on the tram itself. Tape or bailing wire can be used
fo prevent the boom from rotating, It is important
to have the beam perfectly balanced so when it is
pulled up the tram, it won’t slide from side to side
-~ ar off the tram completely! A cradle or sling is
shawn in Fig. 3. The sling is joined to the boom
with two muffler clamps, It is advisable to use
heavy nvlon (3/8-inch diameter} or similar strength
fiher material for the sling. Place a piece of old
garden hose over the nyion to prevent the boom-
to-mast plate from cutting the rope. The center
{exact) is tied to a large S hook ot steel 1/4-inch
ring. Pick up the beam by the hoisting rope
{attached to the ring which is at the apex of the
sling). If the beam isn't level, adjust the muffler
clamps until the right locations are found.

Mow place the beam on the tram and rotate it
until the elements are pointing up at the same

{Continued on page 77)

-— A modified muffler clamp and an eyve

hook provide a convenient means of attaching the

to the boom. The text cescribes the pro-

cedure for connecting the clamps at the correct
position on the boom.
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Puise Modulation-
A

New
[ ook
at Old Theory

BY VINCENT RIANCOMANO,* WB2EZG

ventional amplitude wodulation: noise, distortion
amd crosstalk were not nottceably improved. This
eventually led to pulse-code modulation, where u
given anulog amplitude would be represented by a
ziven sequence of equal woplitude digits. This will

"V'ERY OETEN, innovattons in technology appear
to materialize miraculously. when, in reality,
theories postulating their mysteries have existed
for years. Add the tact that many of us hehave
somewhat [ike inductors we Tesist changing

ideas. What results wun also be attributed to
electrical taw - the change comes eventually but
there is a time lag. There i3 no reason for this to

happen when discussing dJigital modulation, be-

vause amatcurs are aware of the subject, though
perhaps unknowingly,
The idea of digital signal transmission is as old

15 the invention of the telegraph, and the art of

combining many telegraph signals over a common
wire is almost as nld. Representation of anulog or
varying signals by digital means was tirst tried
about 1900 und continued through the 1930s,

i{Incidentally, single sideband enjoyed its beginning
19300 or w0.) As repards unalog-digital

around
representation, it was found that the methods used

yielided liftle advantage with respect 1o con-

* 1569 Richmond Rd., Staten Island, NY

10304,

Some form of digital modulation is
dmeost certain to play a role in the
future of amatenr radio, When? That
will depend wpon bow rapidly the
existing techniques are perfected, bow
supetrior digital modulation will be to
existing wmodes, and what the final
dollars-and-cents  ouatlook  shall  he-
come. WB2ZEZG bas been doing de-
velopmenial  work along the con-
ceptual lines treated bere, and offers
an explanation of bow pulse modu-
lation can be vcffected. He ulso dis-
cusses some possible advantages of its
use.
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be better understoad later. It is mnst important
now to investigate some familiar ideas under a
mose pewerful microscope.

A Closer Look at Modulation

All of us have a good idea of what medulation
means; we make use of it daily for radio communi-
vation. If & beginner were to ask us for a definition
of the term. however, could we unswer satise
factorily? We must be careful in stating, “It is a
process used to vary the amplitude, trequeney or
phase of a radio wave for the purpose of trans-
mitting infarmation.” Such a definition s not
incorrect  and  is  acceptable af  most social
gatherings, but the whole story is not told because
the choice of words is too confining. this we wish
to avoid.

lnutially, we can trv to define modulation as the
multiplication of any two frequencies. It will be
shown that this is a betfer defimition than the
previous widely accepted one. Fvan then, it will be
shown that sfill a better explanation is possible,
and whaf conclusions can be drawr.

Modulating an rf signal with an af one serves
two purposes: (1) Many siptials m the af range can
occupy the spectrum by translation of the audio to
vhosen tadio frequencies. {(2) Modulation allows
rudiation {it i very bard to radiate audio fre-
quencies bevause of the required physical length of
the antenna). Mixing and heterodyning is also
modulation in the strictest sense; here, both are
radto trequenvies.

Now suppose we have a carries frequency of the
fortn sin wié ar coswf {a pure itequency), and we
combine (multiply) it with audio frequency f 5.
What resulis is the spectrum as shown in Fig, 1.
This is nothing new to us; sum and difference
frequencies ave generated. Now suppose we were to
modulate a rectangular wave with f(7). What would

QST for




be the spectrum? We can reason the answer
intuitively without resorting to mathematical
proof. Since in general, the rectangular wave
consists of a fundamental frequency plus har-
monics of that frequency, then sum and difference
frequencies are generated at the fundamental and
each harmonic. Thus the modulation theory not
only includes trigonometric functions, but any
periodic function whether it be square, triangular,
rectangular or just about any other wave we will
encounter. Actually, the theory is extended to
include nonperiodic wave forms too, but there is
no need to discuss this. To continue, this im-
mediately gives rise to a discovery. A rectangular
wave is a form of de wave - a switched wave. If
f(t) could be switched into the circuit periodically
as shown in Fig. 2, modulation would be per-
formed. The audio function f (£}, would be
multiplied by R (f), the rectangular wave. Thus,
there are twa ways to modulate: (1) by switching
{2) by using nonlinear devices. A goud example of
(1) is the ring modulator used in ssb, where the
diodes serve as switches, not nonlinear elements,
We are interested in (1) for obvious reasons,

Sampling of Wave Forms: Modulation

Fig. 3 shows a sine wave of arbitrary frequency.
Suppose we desired fo represent it by a great
number of amplitude-dependent pulses, as shown.
This would mean we would have to measure the
original signal periodically for its amplitude vatue.
In other words, we would sample this sigmd, A
sample may he defined as a measure of *the
amphitude of a wave evaluated instantaneously. if
we took an infinite number of sanples we would
reproduce the piven wave perfectly. How many
samples are required in order to identify the wave?
1t can be shown that at least two samples per cycle
must be taken in order to meet this criteria. If we
are observing many frequencies, sampling must be
done at least twice per cyele for the highest
frequency present. It turns oot that even if a
perfect wave were to be transmitted, imperfections
in the transmission media would make it im-
possible to recover the signal entirely at the
receiver, We would do just as well to approximate
the signal at the transmitter by sampling und
quantizing’ because then the contents of the
approximated wave can be completely recovered at
a distant paint. Note that sampling does nat serve
the function of approximating the input signal; this
is accomplished by the process of quantization. It
is important to understand that the samples should
have only a finite number of amplitude values,
because if there are an infinite number, we cannot
properly detect information at the receiving point
in the presence of noise, Therefore, when sampling,
we must “round off™ amplifudes to the nearest
preassigned value {quantize), in order to help the
S/N ratio. If this is not quite clear, it will be when
pukse-cade nodulation und gquantization relations
are made. Note that fir} has been multiplied by the
periodic sample p(f). The connection between
modulation and sampling is readily seen.

! To subdivide into small measurable inerements.
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Fig. 1 — The fustration at A shows modulation by
maeans of one frequency. Rectangular-wave modu-
iation is shown at B,

Fig, 2 — E xample of the switching type modulator,

PULSE - AMPLITUDE MODULATION {PAM}

PULSE-WIDTH {DURATION) MCDULATION
(PWM OR POM)

LR il

PULSE-POSITION MODULATION {PPM)}

Fig. 3 — Some forms of pulse modulation,
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CHECK POINT
ADDITIONAL CHARACTER

SN S

NEX‘I’ LETTER OF WORD

23456?&910??12?3(4

CHECK POINT
NEXT WORD

Fig. 4 = illustratton of the formation of Morse
code tetter G.

It should be mentioned, for the sake of
completeness, that a process known as compaending
atranges the preassigned values so that the S/N
ratio is kept constant. This means that the size of
the yuantizing steps will depend on the input
amplitude values. 1t will not be discussed further
and is mentioned only 1o alert the reader to the
fact that it is an important consideration,

Forms of Pulse Modulation

Fig. 3 shows the different wavs in which
samples may be used to generate pulses which vary
according to a given wave form amplitude. The
pulses may vary in amplitude themseives; width or
position i8 another way in which this can be
accomplished. These types will be corrupted by
noise. distortion, and other types of interference.
What would rtesult in each analog sample in PAM
tpulse~amplitude modulation) form could be rep-
resented by pulses of equal amplitude? This would
mean that each amplitude would be ditferentiated
from another by the mumber andfor arrangement
of pulses. Thus, we would have pulsecode
maodulation {PCM). To fix our ideas, let us give a
good example of POM: the Morse Code. Each letter
or number is sepresented by an arrangement of
daots and dashes. In Morse, there is not a fixed
number of pulses per letter (this wethod has
merit). In commercial PCM, it is usual that the
number of pulses per amplitude is constant. Now,
in theory, we muy represent a voltage by however
many puises we choose. For speech, it is found
that voding by at least 7 pulses iy necessary to
vover the dynamic range encountered. If we have X
number of pulses used which may take » values (A
i psually 2.0 and 1), then the number of anulog
amplitiedes which may be represented 15 &1, Nate
that i the analog amplitudes were not quantized to
a maximum number of levels. then we would have
ta represent an snfinite number of analog am-
plitudes by X pulses, and this cannot be done!
thus, the need for quantization is obvious in PCM.

The Frequency-Time
Redationship in Contmunication

We are all aware of the fact on a given band, for
A number of transmissions, &/ number of trans-
mitters are needed. ldeally, the carriers should be
emoved from each other to avoid interference. I
it were desired to listen to one of these trans-
missions. our receivers would be brought to the
frequency of interest This is an example of
frequency muitiplexing of M stations — we detect
the destred station on the basis of frequency.

Suppose we had one transmitter on which we
desired to place V (separate) transmissions. A way
in which we could fry this would be to ullow a
small percentape of the total time for each trans-
mission. In other words, we would sample and
transmit each of the & signals periodically, At the
receiving end, we would detect the desired signal
by locking onto the desired time slot. In other
words, detection would be on the hasis nf time,
not frequency. The landwidth taken by time
muitiplexing & signals in PAM form would be at
least equal to the bandwidth taken by frequency
multiplexing ¥ signals, and greater for other forms
ntf pulse modulation, should we desire to again
modulate the pulse farms by sin w/ or cos wi.
Normally, PCM is not translated to radio fre-
quency, although there are expenmental systems in
the microwave range; but if it is done, no band-
width advantage is gained by time multiplexing.

Time Division Multiplexing (FDM)

It will be noted that the PCM-like code symbol
for & {Fig. 4) may be broken into time segments.
A human van detect the letter hecause he knows
when the letter begins, that theze is one unit per
dot, three units per dash, one unit between a dot
and a dotfdash, three units between letters of a
word, and so on. This is another way of saying that
a synchronous type of detection is needed when
receiving Motse code. We must also have syn-
chronism (electrical, not human) far a PCM time
division system if we are fo lock onfo the desired
fime slot.

A block diagram of the system is shown in Fig
5. 1t should be stated that transmission by cable is
as likely as by means of the other. The figure is
largely self-explanatory in light of our discussion,
except perthaps for the filters. [t will be recalled
that the demultiplexer is actually a switch, bnt that
it also performs modulation on any (), creating
higher frequency components. Yhe filters, which
are identical, remove these unwanted energies from
the outpet, leaving unly the original audio.

{Continued on page 63)

Fig. & — Block diagram of a PCM/TDM system,
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A Frequency Extender
for Electronic Counters

ANY AMATEUR and MARS stations include

100-kHz or 1-MHz frequency counters such as
the Berkeley-Beckman model 7150 and 7160
FPUT meters vy the Hewlett-Packard model
S23CR  electronic counter. These counters are
quite useful, although limited in range to audio
frequencies. The upper frequency limit of such
instruments can be multiplied ten times through
the use of an integrated-circuit prescaler. This
device divides the applied frequency by ten and
supplies an output suitable for application to the
counter. Therefore, the prescaler produces a signal
it one MHz when the input is ten MHz. The unit
shown in the accompanying schematic diagram can
accept signals to approxXimately 11.5 MHz at levels
from 0.4 to 2.0 V pk-pk and produces an outpuf of
3.5 V plepk.

Construction

The use of integrated circuits simplifies con-
struction and reduces the size. 1{ desired, the unit
and its power supply can be built on a small piece
of Yectorbord and mounted inside the counter. No
special precautions need be observed in the con-
struction other than the normal practice of keeping
feads neat and shori. For those not accustomed to
working with integrated circuits, it i recom-
mended that dual indine packages and sockets be
used.

Appropriate substitutions can be tnade pro-
vided that the essential characteristics are main-
tained. Note that only one of the four gates ot the
SNT400N is needed. This 1C was used because it
was available; however a dualgate 1C could be

* 1735 MNursery Road, Clearwater, FL 335186,

BY ABRAM L. WINTERS,* WA4FGN

emploved instead. The unuged input must be
vonnected to +5.5 volts. When using 4 substitute 1
be certzin that the appropriate power supply
voltage changes are made, if required. and that the
substitutions are capable of operation at 10 MHz.

Operation

The wave form to be measured is applied to the
amplifier. 4 high-speed Jifferential comparator.
This umplifier produces pulses which are applied to
the 7400 gate. The output of the pate is in the
form of 4-volt pulses to drive the 7490 decade
ivider.

Power Supply

Because both posttive and negative voltages are
required, @ 24-voit power supply is used and the
various operating voltages are derived from u
Zener-diode voltage divider. Note that —5.5, +3.5
and +11 wolts are all obtained from the same
supply by placing the ground at the junction of
diodes VR and VR3. All grounds shown in the
prescaler must be connected (o this function.

The author’s unit was fabricated on Vectorbord
with a common ground te point for the signal
circuits., The 24-volt power was provided from a
regalated de supply. However 3 24-volt transtormer
operating into « full-wave rectifier with o large
filter capacitor on the outpui should be adequate
since the load will not vary appreciably. ‘The clreuit
shown draws approximately 60 mA, most of which
flows through the Zener diodes. The unit has been
operated successfully with both the Hewlett-
ackard and Berkeley-Beckman counters.  [GET—]

Fig. 1 — Schematic diagram of the frequency prescaler.
Ut - Differential-comparator 1C; Fairchitd pA710 (USB771031X}, Motornla MC1710, or equiv.
U2 ~ Quad 2-input NAND gate IC. Signhetics N7400A, Motorola MCT400P, Texas |nstruments SN7400N

ar Bquiv.

L3 — Decade-counter 1C, Signetics N7490A, Motorola MC7490P, Texas Instruments SN7490N or equiv.
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A CLIFF DWELLER'S ANSWER
TO THE ANTENNA DILEMMA.

! recently moved from my own hnme in Short
Hills, New Jersev, to a 19-story condominium
huilding in Hallandale, Florida. 1 am on the | 8th
fioor and have an outdoor terrace on the northwest
vorner of the building with a clear shot in almost
all directions. A perfect spot fo mount & Hustler
20-meter mohile whip was right on the terrace
ruiling. The results were excellent and [ was able to
work the world with a transceiver. However, there
was one major  drawback ORM  from all
directions. Receiving was very frustrating especially

’—Fea-m MOBILE WHIPS

-

-
“h L
TO TRANSMATCH

Control box and phasing lines.

ey

when I tried to keep schedules with friends back in
New Jersey. | finally obtained permission to put up
4 fong thin wire on the roof of the building, This
sntenna worked fine on all bands but similar
trouble with reception stiil existed.

The answer was a directional antenna pointed
to the north with a guod front-to-back ratio in
order fo minimize some of the very strong QRM
from South and Central America. it was decided to
try two Hustler mobile whip antennas fed out of
phase for end-tire directivity. Fortunately, my
terrace railing ran north-south, making it con-
vemient for a ¢lose-spaced two-element array,

Charts showing the horizontal patterns of two
vertical antennas for various spacings between
radiators and different phase angies between
vurrenis can be found in Antennas, by Kraus and
the first edition of Radio Engineer’s Handbook by
Terman. It was assumed that the currents were
equal in magnitude when the patterns were dertved.

The charts, at best, could only serve asa rough
guide becanse no attempt was made to equalize the
currents in each antenna. Also, both ends of the
terrace railing were not identical in respect to the
many reflecting surfaces of the building contours.
Neither did the terrace railing and supports provide
an adequate’ ground plane for the two whips which,
for convenience, were not vertical but pointed
away from the building at a 45-degree angle. The
whips were originally mounted 1/8 wave apart but
fater moved to-approximately 3/16 wavelength for
improved eye appeal. The spacing was not critical.
Standard ball type mounts were used and fastened
to the railing posts with metal brackets and U

bolts. Twe identical lerigths of
RG-38/U were used as separate
teed lines and ran to a junction
hox in the radio shack.
Considerable experintentation
on received signals showed that
generally the hest phase shift to
use was obtained with a
6-1/2foot {2 m) section uf
RG-8/U added to the north-side
whip. The front-to-back ratio on
reception iwhich was later <on-
firmed on transmission) was at
times a8 high as & & units.
However, the amount of phase
shift necessary and the resuliant
front-to-back ratio varied consid-
erably with the vertical angle of
arrival of the signal. At times
during a fade, there appeared to
be no rejection and a few secands
later on the same signal the re-
jection was fantastic, There were

QST for



times that a greater phase shift was necessary and a
15-foot section (4.6 mi of added coaxial cable was
used for best results. 1t expressed in degrees, the
phase shift used varied from about 50 to [20
degrees.

In order to facilitate the rapid switching in of
varipus lengths of phasing line, a control box was
buikt using four Federal switches that I happened
to have on hand, However, rotary switches could
be used as shown in the diagram. With the control
box, | can insert any one of three different phasing
fines into either antenna, to reverse directivity.
When the two whips are used, it is necessary to
match the combination to the transceiver. Any
matching network can be used as long as the
transceiver sees approximately 50 whms, The
length of line between the control box and the
matching network should be as short as practical to
minimize losses.

Using the charts as a guide, one van see there
are many possibilities for using the phused whips.
If conditions permit, three whips can be used in a
trianguiar setup for 6-way directivity switching. --
William Tucker, WeFXE

A 15-METER DIPOLE MADE FROM CONDUTT

My place sits in a draw and, in fact, it’s almost a
canyon. There is a steep mountain within 75 feet
of the house and it towers over my roof on three
sides. MNaturally, the only open direction heads
nowhere, so a Q50 with 4 station 200 miles away
was DX for me,

Also there was a problem of where to anchor
wire dipoles and this conduit dipole seemed to be
the answer. The dipole shown in the drawing is
mounted on a I0-foot section of TV mast which is
erected on the bottom edge of my roof. Since |
bave built this antenna, 1 have been able to work
ZLs, KXs, JAs, and VKs. While this may not sound
impressive to some, from my location it’s tesrific!
- Jfim Young, WN6SVW

COMMON
INDEX

MAGAZINES

OL0O BOOK WITH HAM MAGAZINES WITH
GCLASSES OF ARTICLES MARKERS ON BINDINGS
TAPED ONTC  BINDING

ARTICLE IDENTIFICATION

Another method of marking publications for
easy article tdentification is to draw a horizontal
line on the outer binding. Different vertical heights
are used for different classifications of articles. The
marks cen be made with a heavy-duty felt pen.
When all magazines are marked in this manner, it is
{airly easy to identify them with the needed
construction or information article. The only index
used is an old book with the proper lzbels taped to
the binding, corresponding to the vertical heights
of the other markers. See sketch. -~ Gene Hinkle,
WASKPG

Construction details of the 15-meter dipole. Conduit comes in standard lengths of 10 feet, and 3 pieces
are required — ane 3/4-inch diameter piece and two 1/2-inch pleces. Four U bolts to fit the 3/4-inch
conduit and two heater-hose clamps for 5/8-inch 1D haose are alse required. The mounting board is 4 X 18
inches {10 X 46 om) and is fastened to the mast by means of two 1-1/2-inch U bolts. Tune-up is
accomplished simply by sliding the tips in {or out}! until the lowest SWR reading is obtained.

TOP YIEW

MOUNTING BOARD (PLEXIGLAS ,WOOD OR SOME OTHER NONCONDUCTING MATERIAL )

. .
e L I

e |

oy o
o ™

2

.
3
"~ ” .
T eonpur o e e CONDUIT 8'LONS

{DETAILH -
DETAIL"A
HEATER HOSE
CLAMP

"
COND. l

MAST MOUNT-
GOAXIAL FEED LINE, CONNECT
JITH SHEET METAL SCREWS

=

o4

Feonn mp—i ] (=2 —3
/ L’T' 4 L. ! COND.
gm0 T
;2
TP / (63omy (T8em 4
sLoT END OF £

COND, WITH
USE FOR SHIM  Liacksaw

sinee £ wie
BE TOO LODSE

CUT,SPLIT,
AND SPREAD.

i

1

I
w

SIDE YIE

March 1974




The Genave GTX-200
and GTX-2 FM

Transceivers

(“ ONGRATULATIONS! Yoo now own one of
4 the finest pieces of clectronics equipment
available for amateur use .
Aviation Clectronics, Inc.

This hit of information from the wwner’s
manual of the GTX-200 perhaps comes on a bit
strong, but if all of their little black boxes perform
like the particular rig in use at W1 UED/mobile for
the past six months, the cwmment isn’t too
far-fetched.

bependable is the word — no slugtuned coils
have migrated out of tune, nu transistors have gone
west, no wandering Jeviation has been reported, no
relays have potten sticky (minor problems ex-
perienced with some other rigs). lntermod has been
a problem only in close proximity to the Hartford
Fire lnsurance skyscraper which has police and
amateurs repeaters perched on top.

. product of General

o acqua.m.t wou with the fechnical features of Current conateun gecr/

e

The Gemave GTX-200 and GTX-2 are
L.S.-made, 10-channel fm transceivers for the 144~
to 144-MHz amateur band. The designers have hit
upon a goad scheme to allow independent ceystal
switching in the receiver and the transmitter, while
preserving the convenience of transceiver opera-
tion. Fig. 1§ tells the story. When the MODE switch
is placed in the left position (LOCKED), the
receiver crystals are selected by the TRANSMIT/
TRANSCEIVE switch. Stide the MODE selector to
UNLOCKED and the setting of the RECEIVE
switch determines the receiver crystal in nse. Two
conveniences are presented: the same receiver
crystal can be used for both direct and repeater
operation without the need for installing jumpers
and one can check occupancy on one channel
while using another by changing the position of the
MODE switch momentarily.

The rig is ull solid state ewmploying 11 silicon
transistors, 8 diodes, 6 FETs and three inteprated
circuits. It's golden rule il the way, with design
features intended to keep spurious radiations to an
absolute minimum. Audio generated by 1€ 201, an
N5358V dual op amp, is passed through a two-pole
Chebyshev low-pass filter with a cutoff frequency
of 3 kHz and an 18 dB per octave roll-off. The
oscillator operates at 12 MHz, with a tripler and
doubler each followed by a double-tuned trans-
former &0 reduce harmonics. Additional tuned
vircuits appear after each of the power amplifiers.
A complex filter and matching network utilizing
five inductors and five capacitors fusther decreases
unwanted products. Finally, between the antenna
terminal and the switching relay there is 2 pi-
network low-pass filter which is operative for both
transmitting and receiving, All these factors help to
make the amateur a good neighbor to the police
and other high-band users.

One additional good neighbor feature: the
transmitter may be operated at either the one-watt
or 30-watt naminal fevel by the flick of a switch.
The writer was able fo use the une-watt position
for 90 percent of his operation with local 1e-
peaters. The other 10 percent of the time, at the
edge of the machine’s coverage area or when using
direct mode, it was very handy to have the higher
power capability, The manufacturer markets a
batterv-pack supply for portable operation as well
a8 vomponents to build your own fixed-station ac
supply it you wish. The schematic diagram is given
in the owner’s marmal,

The GTX-2 features pushbutton-frequency se-
lection. A two-position power switch allows for
either 1- or 30-watt operation. Tha left control 15
volume, the right control is squelich,

QST for



Bottom view of the GTX-200. The GTX-2 layout is
vary similar differing only in the switching area
shown at the right.

And that brings us to another important feature
of Genave pear: a first-cluss owner’s manuai with a
narrative on design features, complete alignment
procedure (aithough the factory alignment held
constant throughout our six-month trial), in-
stallation instructions, schematic diagram and parts
fayout for a preamplifier, the ac sapply, crystal
switching, and « main schematic diagram big
enough to be read in a straightforward fashion. All
in all the 24-page book allows a knowledgeable
amateur to troubleshoot the unit easily — on our
particular unit, no troubleshooting became
necessary!

The GTX-2 Transceiver

The GTX-2 comes in the same box and has
more ot less the same circuitry as the GTX-200 just
described. The obvious difference is the push-
button-frequency-selection feature of the GTX-2.
Ten backlighted pushbuiton switches allow the
operator to select the desired fransmit/receive
frequency by pushing the proper selector button.
The GTX-2 comes with 146.94/146,94 installed
from the factory. Each transmit crystal can be
wired so that it can be used on more than one
pushbutton pasition.

An advantage to the pushbutton feature is soon
apparent to the mobile operator who has enough
to occupy his attention with steering, shifting
gears, and holding a microphone. Even though the
pushbutton channel in wuse has brighter hack-
lighting, it is usually difficult and unsafe to shift
your cyes from road to the rig when changing
frequency. After some practice, the desired fre-
quency can be punched by feel.

A high-low power switch gives a 1- ur 30-watt
power choice and separate volume and squelich
controls complete the front-panel knobs. As in the
GTX-200, the microphone plugs into a juck on the
left side of the cabinet when facing the unit.
WIUED

The Genave GTX-200
and GTX-2 Transceiver

Transmitter power vatput: 1 watt and 27
watts.*

Transmitter deviation: Hactory set at seven
kHz.*

Transmitter crystal frequency: Operating
frequency divided by 12.

Receiver sensitivity: 0,3 pV for
quieting, ¥

Sgueich seasitivity: Opens at 0.1 pV-input
signal levels.®

Receiver crystal frequency: Operating fre-
yuency minus [3.1 MHz divided by
three.

Power requirements:
during transmit,
ceive ¥

Dimensions (HWD) and Weight:

31/2 x 6-1j2 % 21/2 inches, 5
pounds, *

Price class: G'TX-200, $270; GTX-2, $260
Both models come with microphone
and mounting bracket.

Manufaciurer: General Aviation Electronics,
Inc., Indiarapolis, IN 46226.

* Measured in the ARRT, lah.

20 dB of

136 V de oat 6 A
09 A during re-

Fig. 1 - Circuit diagram for the
crystalselecting system emploved in
the GTX-200. The key feature is the

ci‘s»mn'
a 123( 541(:002_

01
146 94 MHz

[y [&d) '2 3
ability 1o select the receive frequency e 8, B8 o w cona . »T0 REC. OSC
independently of the transceive fre- L%; L % I ' '
quency. This allows front-panel con-
trol of a single crystal for possible B P S mnﬂlﬂ
combinations. Or a favorite
repeater-output frequency can be
d'.ilaled into the receive selector and . 1 L J
the MODE switch may be used in the 1
UNLOCKED position to provide a ] w ol Fswr2028 mcKEDMODE NLOCKED L‘ SW203
simple method of spot checking it ;_ SR04 J -
while operating an another frequency r'! LA r’f k
pair selected by the LOCEKED ; ]
pasition. ’ ’

al t| 2] 3| 4| 5| ¥] 7
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BY JOHN NELSON,* WIGNC

&

YEAR AGO the records of membership at the

administrative offices of the League were
converted to yutomatic data processing, A service
bureau pear Boston, Epsilon Data Management,
was given the job. The firm was selected from
many others because 1t had considerable exper-
lenee  with  membership  oiganizations  (having
started  business as “Fraternal 3ystems™. But
Murphy’s Universal Law, “If anything van go
wrong, it will,” Is ineXorable and inevitable. All the
genius of the EDM group — wmostly Harvard
Business School prads — combined with our own
zero knowledge, couldn’™ avold the Youlups which
have occurred. (ur only consolation is that. so far
as  we wun tell, prrctically every uther roujor
conversion ta computer in history hay iun into
simifar difficulties.

All processing i done hy a large [BM caomputer
near Boston, For each member, there is a recard on
tape of the name, call sign, address, 2ip, member-
ship class, section and division of residence, 7-digit-
Vetter wlentification, date dues recewved, expira-
fion date, date of last change of address, and such.
Qur access o the computer is by optical reading
IOCRY of lings typed at Hq. on a special machine —
with vharacters someihing like thoswe on bank
vhecks., Identifying ¢odes indicate whether the
transaction is a new member, renowal, change of
address, pift, or what have vou.

Conversion of records bemen in Qctober, 1972,
A vomplete printout of our membership on 3 X 5

* Assistent Circulation Manager, ARRL.

file cards was turned over to the service bureau for
taping. Their typists would not win any awards for
aceusacy. we gradually found out And the 2%
error rate apparenfly found common in the tndus-
try must have been for each stage, 25 by them, 2%
hy us, and 2% by Gremfins, If a member named
Luchner was typed as Lockner, Heaven help him.
John Ham in Marion IN might have had his QSTs
sent to Marion . until we got it straightened out.
And on and on.

The system is set up so that our girls type a
4-digit code for titles. This allows us to write ona
member's uddress label, “The Honorable . . .7
while printing the salutation: “Dear Gover-
nor . . .7 on vomputer gencrated letters. (At
Headquatters we recently received a letter from a
parts distributor with the sulutation, “Dear Mr.
League:™) The idea is fine in principle, but
snmepne at the sepvice bureau really touled things
up ot the conversion — the key-punch operators
typed in fitle code D500 instead of OBDO. All of
our “Reverends” became “Madams™! Bishop Fd-
ward ‘Turner, KV4BOQ, ended up with Rt. Rev, as
his first name! Imagine the lambasting we received
when we Jdemoted a colonel to captain. There is
also # G-digit code which is supposed to print out
the mame of the country, The Feague has members
in places the service bureau had never heard of. But
when they said they had never heard of the Azoses,
we seat them our countries list and suggested they
adopt it. Let’s hope the addition in the next year
wr fwo of the Postal Code to all of our Canadian
member’s records goes smoothly. (The Canadian
povernment is smart — they don’t use the word
ZIPtY

us @ bl for “Psychiatric Opinion.”

ARRL Pas members with last names from Aab (WBOBSS) to Zymaris (K20YM).
Aundersens, Andersons, Anderrsons, total 396 of our rumber. On our membership list
theve are 17 Nixons and 3 Agnews, but 83 Fords. We have 8 Keys, 14 Keyes, and 2
Lids. We bave o Crystal, Pulse, Dials, Mixers, Doublers, Peaks, Obms, Cables, Mark and
Space, Surplus, lots of Powers and lots of Watts, Bias, Coils, Cores, Morse and Code.
We bave ¢ Jack but no Plug; a Click but no Chirp; a Dash but ne Dot; o Hertz but no
£vcle: o Gate and Drain but wo Source; a Plate but no Grid; Current but no Ampere;
several Dirivers but no Buffer or Linear. There are nearly 1,000 Swmiths — 31 of them
James Smiths. We faled to make it plain to the computer that James Victor Smiith,
KIMHU, of Marion, [ndiana, was not the same person as fames Victor Sarith,
WBINIR, of Fort Wayne, and what resulted got them both upset — and rightfully so.
Some of us took it seriously when a glitch in our service burean’s billing program sent
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Typist prepares update which is “read’ and put on
tape, lower right. Four hours are required to print
100,000 address labels for (ST, compared to 3
days using the old addressograph file in the
background.

Postal Problems

We hear that the Postal Service promises one
day delivery of mail up to 600 miles. They don’t
tell vou this applies only to fitst class mail. Time
and time again it takes the postal service a month
to deliver QSTs that are not mailed on the main
runL. For example: Copies of Naovember (287 to late
renewals aml new members were mailed November
8. 4 week before, you received a note enclosed
with your certificate or card telling you: “QS8T, as
second-class matter, requires a ittle more time in
transit than first-clags mail; please allow several
weeks for your first copy or copies to arrive.”
Three weeks pass and nothing from us. You write
agdin, dand we send you a “Not Had Time™ card
because we find your name on the carbon of the
mailing labels for the @STs mailed November 8.
About the time you receive the “Not Had Time™
card it is the first of December and two days later
your December copy arrives. [t was mailed in bulk
(five trailers fulll on November 23. The Postal
Setvice can’t toss a piggy-back tratler load of (87Ts
in the corner and lose it, like the sack that held
vour November issue. Well, you still don't have the
November cupy and vou write: "1 got my Decem-
ber vopy, keep your promises, you knuckleheads,
and send November!” So we duplicate the Novem-
ber issue which takes another two weeks to reach
you. As happened with the November 8 mailing,
copies started showing up around the sixth of
Decembesz, so when the second copy of November
shows up you really think we are a bunch of idiots.
What is more amazing is that some copies which
were mailed Iast September began to show up the
first week of December. 1t is no wonder that most
publishers say it tukes from six to eight weeks to
process a new subscription.

We are often criticized because the other ham
magazines drrive before the first of the month and
QST after the first of the month. The absolute
deadline for QST is the fifth of the preceeding
month. After that no changes can be made. To get
(8T to you before the end of the month means
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moving the deadline back. So you receive your
December copy on December first. Its deadline
would fall during the last week of Qctober.
Something big breaks the first of November and we
would be criticized for not having something that
happened a month ago in the December issue,

We recently received a letter from a member
who works for the Postal Service. He apologized
for our expense when the label from his QST came
back to us marked “no such number.” We had
written him to find out what had happened, and as
part of his apology he mentioned that he had been
living at the same address for the lust ten years.

Why haven’t we done anything abount the mail
service? We have, and every time we end up with
buck passing. Once we complained to the Post
Master General through our congressiman about
mail delivery to Long [sland, After smch searching,
the Post Office said they could find no reasun why
it was taking three weeks for delivery to points on
Long Island. Let’s hope service will improve with
the increased postal rates.

Computer Pains

We don’t blame the Postal Service for all of our
woes. We bring many on ourself. As long us human
beings are around we are going to have typos and
other mistakes. Tuke the poor fellow who wrote,
“Pve been trying to tell you for months what my
address is, so Pl get OST." None of his letters said
he hadn’t been receiving ST, they just said, “My
new address is . . . .” The gizl who handles
changes of address kept going to the book and his
address was O.K. on the computer records. It
didn’t dawn on her that the reason this member
didn’t receive his copies was because he had a
wrong expiration date.

We have twenty-six types of membership and
subscribers. This is 2o we can select who are to
receive ST and who ae not (family members)
who are to receive ballot envelopes and who ate
not, and who get which type of expiration notice,
ete. The writer made an error the first month we
added the capability to have QST sent as 2 gift to
one member, and have the expiration notice go to
the person who gave the gift. The QST main run
for that month was programmed wrong, and the
copies not only went to the recipient, but “giver™
as well.

Perhaps a4 few numbers will show vou why we
cant write a letter to evervone who has a
complaint. Puring the twenty working days of last
November, 17.843 transactions were typed on
OCR scan sheets and fed into the computer. A
fransaction can be anything from a change of
address to a new member — each new member
fequires two transactions, We handle an average of
125 changes of address a day. During our peak
month of December we received nearly sixty bad
checks a week that must he returned to members.
(Occasionally it takes three tries before u member’s
check will finally clear). Almost one third of new
members who request to be billed never pay. Then

{Continued on page 95}
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COMING ARRL CONVENTIONS

March (-3 -- Delta Division, Lafayette,
Louisiana.

March 22.23 Great Lakes Diviston,

Muskegon, Michigan.

- Dakota Division, Waseca, Min-

resota.

June 79 -~

May 4

[

i

|

|

|

|

i

Rocky Mountain Division, !

Pueblo, Colorado. I

June 8-9 — Georgia State, Atlanta. '

June 15-16 = Florida 5tate, Orlando, t

July 19-21 — NATIONAL, New York, N.Y. |

November 1-3 — Southwestern Division, San |

Diego, California. i

NOTE: Sponsors of Jarge ham gatherings |

should check with I_..eague Headqgarters for |
an advisory on possible date conflicts hefore

contracting for meeting space. Dates may be I

|

recorded at ARRL Hq. for up io two years
in advance,

i — — ———— —— —— i T o P —— T —— " S
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GREAT LAKES DIVISION CONVENTION
March 22-23, 1974

The Muskegon Area Amatenr Radio Council
invites evervone to atiend the 1974 ARRL Great
Lakes Division Convention, March 22-23, at the
Muskegon Community College, Muskegon,
Michigan. Make plans to arrive early and meet your
friends for Friday evening’s fun at the nearby
Ramada Inn with eyeball QSO0s and real ham
hospitality. There will be a Wouff Hong initiation
4t midnight. If vou are u League member and
would like to join this exclusive group, here is the
chance. Check in at the hospitality room for
details,

Registration begins BSaturday at 8§ AM. In
addition to a large swap-shop and manufacturers’
¢xhibits the day will be filled with activities of
interest to all. 88TV, RTTY, ssb, vht fm, repeaters,
uhf systems, antennas, DX, Amsat, RACES,
ARPSC, QCWA, MIDCARS. and county hunting
4are among the many aspects of amateur radio to be
covered by the various net meetings, forums and
technical sessions alveady scheduled. Be sure to
attend the ARRL Forum for all the iatest news and
the opportunity to wmeet the ARRL officials and
headquarters representatives attending the con-
vention. Nef meetings begin at 10 A.M. and forums
and technical sessions start at noon. A special
program has been planned for the ladies. Be sure to
bring the XYL! Saturday evening relax after a busy
day with dinner, dancing and [ibation at the
Kamada Inn. Make reservations in advance and
pick up your tickets when you reach Muskegon.

Tatk-in on 3995 kHz $sb and 22/82 repeat, 52
and 94 simplex. Free patking for 1500 cars.
College Jining facilities will be open ali day
Saturday. Room reservations may be made by
writing directly to the Ramada lon, 2967 Henry
Street, Muskepon, Michigan 49443 or by calling
tol6) 733-2651. Reservations shouid be made
early because of other activities taking place in the
area the sume weekend as the convention. Advance

Muskegon, Michigan
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registration tickets are $2,25. The Friday and
Saturday evening activities at the Ramada Inn are
separate. For tickets, information, and reservations
contact Hank Riekefs, WABGVK, Cunvention Co-
ordinator, MAARC, Box ¢%1, Muskegon, Michigan
49443 (616) 7221378 days, (616) 744-1400
nights.

Gy Lo g g el e B g o
ety mfest Cale

Delaware —
Club’s annual adetion is March 12 in the hasement
of the Kent County Court House, Dover. For info
contact KIHYG.

Florida — The Bold City Hamfest will be held
o Mareh 30-31 at the Mummfal Auditorium,

The Kent (nunty Amateur Radio

Jacksonville Beach Fi.. There wil
repeater on .34/.94 Saturday morning. ARRL
Forom, QCWA  meeting, commercial tables,
exhibits, and special planned activities for the
X¥Ls. Advance registration $1 per person, §1.50
at the door. For more information write to Bold
City Hamfest, 1644 Mill Creek Road, lacksonville
FL 323211, Tel, (904) T25-5473.

Florida -- The Broward Amateur Radio (lub’s
annual auction is March 2 at Broward Community
Coflege (lafeteria. Free parking, repeater on
146.31-9% . Info from W4UCL.

Florida — The Playground Amateur Radio Club
uf Fort Walton Beach fourth annual North Florida
swapfest is March 31st, 85 PM, af the Community
Center on Highway 98 in the downtown Heach
Area, Tickets and details write: P.A.R.C., P.O. Box
873, Fort Walton Beach FL 32548,

Maryland - 'The Greater Baltimore Hamboree
at Calvert Hall College, Putty Hill and Goucher
Bivd., Towson (1 mi. south of Bxit 28 of Beltway
I-695) is Sunday, April 7, at 10 AM. Food service,
flea market, no table or percentage charges.
Registration $2. Info, write Joe Lochte, 5400
Roland Ave., Baltimore MD 21210 or Brother
CGerald Malgeed, 8102 La Salle Ave,, Towson MD
21204,

New Jersey - The Livingston Amateur Radio
Club’s annual ham radio auction is Friday. Macch
15, at 8 PM. All are invited to buy and sell gear. No
entrance fee, 10% of ali sales po to the club.
Auction is at the recreation building, Memorial
Park, Livingston (next to the high school). For info
call (201} 9920552,

New Jersey — The Knight Raiders VHF Ciub's
auction and flea market is Sunday, March 24, at
the YM=YWHA of North Jersey, 152 Van Houten
St., Paterson. Free admission, free parking, re-
freshments avaitable. Talk-in 146.94, blea market
tables %5 for 8§ ft. or $2.50 for 1/2 table. Reserve
your tables in advance, Write: Knight Raiders VHI
Club, Inc.,, K2DEL, P.O. Box 1054, Passaic NJ
Q07055

New York - The Radio Society of (reater
Brooklyn’s annual auction is Sunday, March 24, at
St. Camillus School Auditorium, 185 Beach 99 5t.,
Rockaway Beach. (Rockaway Beach Blvd. and 99
$t.} Doors open 1 PM, auction at 2 PM. Admission
51, Info from WB2FIG.

New Yotk - The fifteenth annual hamfest
sponsored by the Southern Tier Amateur Radio
Clubs is 2 PM March 30, at St. John’s Ukranian
Hall, Johnson City. Admission to lectures and flea
market is free; awards and excellent dinner, $o6.
For tickets snd tnfo write: 8TARC, P.O. Box 11,
Endicott NY 13760, Ticket deadline March 27.

North Carolina — March 24 is the Metrolina
hamfest sponsored by the Mecklenburg Amateur

be an airborne

{Continued on page 102)
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1973 ARRL Sweepstakes—

High-Claimed
Scores

The ioUnwm high-claimed 55 Srores are those received at Hg.

by December 3.

Fram left to nght are showa the call, claimed

score, number of contacts, nember of multiplicrs. Full results will

appear in a liter isswe. — WASPID

WARZDY (WAGRWU [
B2.475-) 267-73
WAACYS (WHDDJY apEy
H9,800.1301-73
WRIOEL (85775123975
WATNIN (W6DAT, opr.)
(83,525-1232-75
W7SFA 1VI'?ZL upr
B1,843-125273
WILPL {WA3HRV upt.)
1797001 198-15
KIVIM 178,340.1205.74
WIEZT (WA3IAQ. apr)
1P, 050-1194-75

WA2SIE 125,122 85773
WIYP IWIlQG, opr.)
125,140~ 534-75

W3IN 124 956- 84814
WAWSE 124,125~ 81895
WABHWR 122.040- H49-T
KeOZEL 121 800- B12-75
WBAMKE 121,104~ ¥a1-72
WTGKF 119 ‘)‘".l- #4571
WATEELST 119, 720 B20-73
KuHDP 1397232 82472
RYUYN L15425- 790-75
HIEQA L17,075- 784-75

R4V [16,946- By[-73

W up
WAISUY (WALIYY, aprd

. WEWMIU 1 76,860-1 196-74
o WBSBGY L1384 BLTL yippy L76,250-1 175-75 116,00 77575
WIRM (KVEF, opr.) WIELM 113643 B3369  gipgyn (75200116973 WRUCIV 116064 B04-72
165110375 WHKFC 113,540- B1120 g gNp 170,550-1139-75  WAGRBW  [18,776« 80472
WEMAR 157950105475 WSRIX 112,840- BLLTG - gwepad 170,348- 115774 KIGWE [WATGW!..,opr.)
WEPAA 157.875-1055-75 WIGKF 111,740 75974 w0 16T300-111%-75 14,525 13079
WOHX (WB6OLD, opr.} WAGHWM  {LLS80- 79870 wenGH (WBeZVC, wpr.) wWaLT 114 A0z m.e.w
156,300-1045.735  KOGKR 171,844- 755.74 167, 701-1121-75  W2PDE (WB2PGM, opr.
W3LPE 154.050-102775  WBIR) 111.024- 77092 waTwI (VETBDY, apr,) 14, i 174
KIZND 149.036-1008-7T4  WIBOF 10,782 74914 161380011 3174 Wil JF (WBQAMJ opr)
K3IEST 148,575- 9H9-75  WAGPGH 10400- 74175 gangy 165 600-1 10474 B2 769-74
K65DE, 146,250- 579-75  WR20EU 9584 161-70  wARGOL 163,301 [03-75 K1OME 111 mm’ 74
WIBPW 145,875 §76-75  WAZFAH IDRESD- 77970 WrGUH 163,500-1090-75  WSRTX 1[0, 704- 74
E4PUZ 145,632 98574 WIDAL N7,712- 748792 weDS06 163,500-1096-2 5 K ICPF 110,475+ 941.'.'5
KSRLW 145,040- YRO-74  K3DAE 17630 12874 WeLEP 163.392:1105-24  WIGQQ 110,250: 78775
kHﬁRS[KI&IL,upr) W4OZF 106, 344- 14272 wOLVT/e  (bd20n112005  WRSELHL 109,766+ 173-71
142,376 6ad-74 KaS51 106,042 T21-14 WSMYA 160,746-1111-73 WBIHAD 10B,000- 723-78
WASIME 141,340- 955-74  WoOW0 lWMAHW opr.) WAIPLD 160,580-1087.74  WAIBGE 107,8%1- 739-73
WOYT (WAITPY, npr.) 5.420- T894 wiazp IS9.00- 05078 WASUHY  107,712- 744.72
139,750- 93375 WIAF <wuc:m~, opt.l W2CXM (WAILKX, upr,) WATPMI 107 424- 746.72
EIVIM 138,627 951-73 105 450- 303.75 ISBEIL1I372 WASINY 117,164~ 73473
WIZM fWAlCQW npr\ K1OME 105,266 724-13 WHDOL 155552 1U86-T2  WIAWH 106,743 17669
S7.TRE- 93274 WEMIY 105,080 T40-T1 wyNITH 134.650-1021-75  WAIBCK 106,128 7312
WASINY 1m§4H- 93873 K9IU (WBOGYT, npr.) ELCR 134,875-1026-75  WALEOT 105 .850- 72573
WIFBY 135,196 92673 ) 104.880- TARTO  EsRiw 144,275-1029-75  WSTMN £S5 2R0- T5E-T
WEWMY 10004 9073 WeDGH (WBSZVC, apr.) KTICASS (3323105278 WRQQQ/T (WATQGL, opr.s
WAZUQO L33.980- 95870 104, 266- T06.74 WAWENP 153.446-1055-73 105,235. 76569
WILVT/e  130,950- 90275 Y2EVS 104,171 71593 WATARY/]  [S325-102375  WeRUM 108,192- 73372
VATWI (VETBDI. D[,Zr) szm fWA-!LIWA opr.} KITHQ IS1.986- 106073 WHEAYC 108 (- 70398
12 #7874 103806 71173 PaaKR 1S1,725-1013-75  KOTMM 13606 72172
AINRY 119 Iﬂﬂ- 90123 WAIMUG (WB2DRW, apr.} WRBRIY (WBBELY, opr. WOVRY 1i3514- 71073
MVKfWAﬁAU Lopr) . 13,660~ 73271 150.450-1005-55  WHIELK  [02.346- 7113-7%
T2- 89002 WIFCC/S 103,222 J0R73 ey 1o WABRXM, opr. WaDM 107,265 Tam74
WAIPTD 173 464- %4874 E6OVIE 102,94R8- 751-69 149,288-1009-14 WASWOR 1112.150- 6RI-15
WAIRCP 127,942 901-71 KBHL 102,564 TRI-66 MY (WALKKM, opr) WAINEM {01,158 10274
WIDOB 127,894- 379—3“3 W2IREH 102,346 TIH-73 149.066-1025-13 WATMCK ], 150+ 72870
WICKM(WAILKY, o ] WAIVE P (WAYPMHT, opr ) WB4DGI 148680-1062-70  VEIENM 100,758 6R3-74
125.670- 88-5-_)1 102,340- 73310 wasOXp 145,309-1019-73 KAPUT G- 79863
WICRE {WMHRV g, WROGFC  102,240- 7112 paoya 147.750-1000-75  WB4OSS 110,325~ 6RB-TS
115487 880-13 WRAER LS4 71771 WASAMH/Z  147,164-11M19-73
KTNHY 124,492 85273 E6MP 01660 74568  oppy 147.11 2104771 Muliti-operator
WiIN 113800 84973 EAVEY 10L.232- 70372 wapg 156,550-1047-15  WEONY 172.530-1155.74
KiIYN 123876 H3T-T4 W RCM 101,184- 746-68 Lo 1f (WBIDZS, upr.s WeYRA 163,200 1690-75
KiJHX 1X2.840- R30-74 W4 M 100,008 700-72 146,400- 100175 KQVYY 151 852-10v24-74
WhAAL X 122,83y~ 871-71 Multi-operator WIAGW/E 146076102872 WR&EMN 150750101475
KEMEQ 121.360- BU-14 g pgyp 176,509- 86473  WA4FFW 148, Isu- 99014 WLFLM 144,374- 987-74
W&l!UY(WA"LOL.opr WAILKOC 117216- 79294 WBKGE (KBRMEK, op; WAIKID 142,500- 953-78
1 20,700~ 851-71 WOLT |12:516- 8572 146, 146.|ﬂn4.13 WEOOD 139,992- 100372
WBSDTX (WBSAAR, opr.} Wasz L50600- 7900 WBAMRL 145425 97375 W3IZKH 137,100 214.75
120.669- 82873 poop 108750~ 728-35  WBNUT (WHSAIN, ope.) Whaids 131,066 92372
K4POL 120.600- 81d-75 WASRKT 107.565- 75971 ld4.670- 419.72 WEOKK 136,973 K53-T%
WHLEP 119428 &19-73 KaCER H5150- F087%5  KSEWL 144,374 47874 WIAF 126,%40- 906-T0
WoAQW/S 119063 8I9-T3  wearpo H5.150- FHLTs  WHAVZI L44 321 99073 WALKIR 125,550- B3Y.75
WABYOQ  LIATI6 B3I gy 103350 68975 WHBOANT  144299- 08573 WAIEPT 122,932 K473
WEKIC Lls400- sal-14  GA0oTh H2450- 68395 WIZM (WALCQW, apr. KZ5NG 121,200- H0Y-75
KABAI L7956 19774 GoeinMim (62060 THETO 140025 93778 WASTOA 121,050- K07.75
K2AD L7882 HO274 gy junson- 6775 RLIHX 138.750- 92675 WREDU 120,304~ R24-73
WEIRKK 175K §41-70 FHONE WAIGUL 138330 96172 WR4TPU 118,800- 19875
WEBAANT TE7,180- 43870 ikl WABYWY 138,000 92075 w282 L8224~ #21-72
WAISRQ 116,581- 799-73 WIRMA{KTVPF, opr.) wamus(wuml-o upr) K4CG (14,000- 761-75
WATNIN (WBDAT, opr.) ) 237.600-1 S¥7-75 1355707 99 WRBBIBM/E  §13.442- 87373
116,581 803-73 WhHX (WB6OLD, apr} WB4AFX 135.000- 94472 WALT 112 480- 777-74
K300X 116,362 803-73 ) AIRZIS1EISTS papq) 133500- #90-73  EP4USN 1O, T26- 73193
E4EQA 116,143. 79973 WBSDTX (WAJGRU, npr) KII¥N 133.444- 91473 KIWUW (496 B8 7178
WAEUO :15.200- 800-72 195,300-1306-T5  WASRTG  131,700- 89075 WHAA/ 106,3560- 75312
WSOIH s TRS-74 WHYT (K9LBQ, opr) N WRIRKEK 129 K88- Y03-77  WeYH 1iH RS0 479475
WAYP (WIDQG. ovr] . e IRARB-1306-T4 wHGKE 129,825- ¥26-75  KH6RS I 11671
114404 77374 K4¥YX(KIEST, ope.j RILTV F15268- XS8-T3  WAIKZE  IDES67- 75267
WIGUH 114,892 793-71 190,200-1272-75 WHYX 100,240 214700
&strﬂ.!’ﬂ corresponded  with others by letier and tape

cassette, and ODH2RY and SMS5BVD have visited his
home, If you are a wmember of an Odd Fellow
Ludge, please send your call to WEWNA, Kirk
Sanderson, 1129 E. Wallings Road, Cleveiand,

(hio, 44147, so vou may be placed on this roster.

WBWNA has compiled a list of 81 amateurs,
from 7 different countries, who are members of
the independent Order of Odd Fellows Lodge. He

has scheduled 32 number of them on the air.
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In the Public Interest, @anvemence,Necessty

CE

CONDUCTED BY BILL MANN,* WAIFCM

Become fnvolved

IPYHIS MONTH’S COVER depicts an emergency

situation which required emergency communi-
vations by amateur radio. it is through involvement
in such situations that we amateurs have asquired
an excellent record of public service. Indeed, our
public-service function is one of the main reasons
amateur radio exists! We urge all amateurs to
contribute in some way to hettering our service for
the public,

How often do we hear: “If an emergency
situation actually develops, Il be there to help
out.”? Recent disasters have demonsirated that
amateurs “off the street,” without prior experience
in emergency communications can frequently do a
goodd Job in a real emergency. Bui who can deny
that the same individuals or groups could do an
even better job if they had had some previous
experience or training? Thus, one consideration is
the gaining of experience, the acquisition of skills
demanded by the “reul thing.”

Fortunately, disasters are not evervday occur-
rences, Yet, public-service activities van and are
performed daily, For example, many traffic nets
are operative throughout the year with messages on
behalf of third parties being handled each day.
Repeaters are available for reparting accidents,
disabled vehicles, malfunctioning tratfic sipnals,
etc. {Ine need not wait until a disaster develops
before performing a public service,

50 how does one become involved in the
public-service activities of amateur radio? ‘There are
many ways, ot the least of which is participating
in the Amateur Kadio Emergency Corps (AREC),
The AREC is a voluntary orpanization of licensed
radio amateurs who have registered their capa-
bilities and eguipment for providing emergency
comimunications as a service ta the community,
The purpose of the AREC is to furnish communi-

* Assistant Communications Manager, ARRE.

vations in the event of a disaster, when regular
communications fail or are inadequate. Active
AREC groups will often volunteer to provide
communications for special events, such as parades,
walk-a-thons, races, etc,, in an effort to help
members gain experience while at the same time
supplying a valuable service,

In addition to holding an amateur license, the
only other qualification for AREC membership is 2
sincere desire to serve. For more intormation, see
“With the AREC," pages 77-78, January, 1974
(8T. Then contact your Emergency Coordinator.
If you do not know who your EC is, write to vour
Section Communications Manager {see puge 6, this
issuc} o7 to ARRL Hq. asking for your E(’s name
and address and requesting an AREC registration
form. Information concerning the AREC is con-
tained monthly in this column under the “With the
AREC™ heading.

Many repeater organizations are closely asso-
viated with the AREC andfor maintain a speciai
public-service commitiee to plan for emergency use
of the repeater and orpanize communications for
special events in nearby communities. Ask club
officers how you can help. If there are no special
provisions, try to get something started. One of our
main claims for repeater existence is service which
can be provided to the publie; let’s make sure this
is not an idle promise!

Since the AREC involves localities, une of the
functions of the National Traffic System (NTIS) is
to tie the various [ocalities together throngh a
communications network. Another equally impor-
tant function of NTS is to facilitate the daily
handling of traffic by amateurs for third parties
and other amateurs. The two principal objectives
of NTS are: (1) rapid movement of traffic from
arigin to destination, and (2) training of amateur
operators in handling of written traffic and parti-
cipating in directed nets.

After serving @ short iime as Daytime Twelfth
Fegion Net Manager, WABSIG joined the Navy and
teaded west. He is currently at the Treasure Island
Naval Station and is San Francisco section M, He
holds 00, ORS, OPS and is active on the Daytime
Sixth Region Nez.

QsT for



From the Emergency Coordinator staff in Northern Florida, we have Jefferson Co. EC WAWSZ pictured
in his shack and Calhoun Co. EC WB4UQH standing in front of the c.d. mobile communications vehicle.
Rayee is also the Calhoun Co. C.D. Director.

The National Traffic System is organized for
systematic flow of traffic according to a bi-national
plan which includes all of the U.8. and Canada.
‘The traffic handler who can only be active, say one
night per week, ix an important part of the system
just as the guy or gal with more time available, The
“iron-man,” one-person-does-all approach is dis-
coursged.

To become active in NTS, start reporting into a
Incal or section net. We list all such nets that
register with ARRL in the Ner Directory. As you
gain familarity with NTS procedures, volunteer for
an NCS spat or as liaison to other NTS nets.

A povernment-sponsored activity is the Radio
Amateur Civil Emergency Service (RACES).
RACES can be defined as a means by which
amateurs may serve civil defense communication
on an organized basis, using their own bands and in
some cases their own equipment. RACES may be
authorized to remain on the air in the event of any
national emergency resulting from enemy action,
when other minateur radio operation would be
terminated. Since RACES activity varies with the
iocal entity. ¢heck with local c.d. personnel to find
what role you may be able to fulfill.

In association with the Post Office Department,
# Post Office Net (PON) system is in operation
with & pational net, a few regional nets and many
state PONs, State nets range from weekly to daily
operation. Most PONs are listed in the Ner Dir
ectory. Licensed postal employees may seek full
membership, while other amateurs may become
assactate members. For more information, write to
National PON Manager, Philip I). Brust, W8QCU,
2008 Maiden Lane, Springfield, OH 45504.

The ARRL Net Directory lists many indepen-
dent (i.e. not affiliated with NTS, PON, etc.) nets,
They are set up with varying degrees of coverage:
some cover a county or two, others are inter-
national. Most are designed to handle traffic and, if
the need should arise, emergency communications.
Others 4re specifically established for handling
phone patches.

The monitoring services, East Coast Amateur
Radio Service (ECARS), Midwest Amateur Radio
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Service (MWARS), West Coast Amateur Radio
Service (WCARS), Ontario Amateur Radio Service
(OntARS), to name but a few, provide  service to
amateurs operating tobile who have accidents,
disabled vehicles, etc., to tveport. Service fre-
quencies also serve the amateur who holds message
or phone-patch traffic. Again, check the Vet
f¥rectory for times and frequencies. Mast “'service
confrols” will be able to advise vou whom to write
for more information or membership.

Though not strictly an amateur service, since
operation is ouiside the amateur bands, the Mili-
tary Aftiliate Radio System {(MARS) provides 2
back-up communication system for the various
branches of the U.S. military. Morale and phone-
patch tratfic is handied for servicemen overseas.
Information esncerning MARS may be obtained
directly from the individual branches at the follow-
ing addresses: dir Force MARS Command
MARS Director, Headquarters AFCS DOYFM,
Richards-Gebaur AFB, MO 64030; Army MARS —
Commander, USACC-CONUS, ATTN: CONUS
MARS Director, ACCN-PO-OP, Fort Ritchie, MD
21719; Navy-Marine Corps MARS — Chief, Navy-
Marine Corps MARS, 4401 Massachusetts Avenue,
NW, Washington, DC 20390, Mail Stop 394.

One of the newer fields for public service
communications is through Oscar 6. The potential
for emergency communications, particularly from
remote areas with modest equipment, is great.
Want to get in on this type public-service work?
Write to ARRL Hg.

We have only highlighted some of the oppor-
tunities available. Omission of other public-service
activities is unintentional. Thanks to WAQEYY for
our cover photo.

Well, we have attempted to point out some of
the ways that amateurs may become involved in
public-service-related activities. This is not to sug-
gest that all amateurs should become involved in all
of the above activities. Nor do we expect that
amateurs will devote all of their hamming time to
public service. Yet. if we all do our part, the theme
that “amateur radio is more than 2 hobby, it’s a
service” will be preserved. — WAIFCM
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KEMRI [V T b 12 5 49
VESTT w12 2 5 49
WBSGZG b 19 12 2 4 48
KsNCG* i 10 & 200 4R
WALPGY 10 0 3 12 2 47
WAIIA 1o fo 17 4 12 7
WEBSAKR 10 10 12 2 3 47
WH@HSZ o 10 12 3 12 47
WARROK 1D 10 12 2 3 47
VEIFRG 19 [0 12 12 3 7
VEIGIG 1 10 12 12 3 47
W5ABQ w 1w 6 iz H H a6
WATOCY 10 v 9 12 s 46
WAIATQ 10 2 20 3 45
WAIMOPF 1y 10 12 12 45
W4BYG 1 9 16 45
WHEAZMK  t0 & 12 £2 5 45
WHEHWE [0 1 112 45
WHSK XY KL 12 12 3 45
WABUPL AT 2 12 4 3 45
WIBVR . . 44  WIRUF . . 3 WiUX .. 34
WAICWS . 44 WALEQP . 30 WIFIR/S . M4
K3KAT . . 44 WINEM . 39 WEXFWW | 34
WAISWE . 44 WIQU . . M W2KATY | 34
K4KDJ . . 44  WB4OXT . 39  WB2VEl . 34
WRSBFW . 44 W4SQQ . . 39 WAMIV %
WABDEE |, 44 WHBIWXX/S 39 R4Q .. M
WIDAN . 44 wdaziy .. 3 KIKNP ., 3
WIWARYS 44 KSMAT ., . 39 wiug . . 34
WBSIGW . 44 WeBVE . . 39 wWB4WIS | 34
KBMLO . . 44  WOHI . . . M  WSRB ., ¥4
WASZAZ | ¥4 VESAWE . 3% WSRBRE . . M
W@oF . . 44 VEIDPO . 39 WSTLK .. M4
VEISE .. 4 YEIEWD . 3% WeYBV . . 34
WAILNF | 43 VEIGEN . 3% WARMAZ | 34
WeIFA . . 43 WAINLD . 38 WIQLW . 4
WRRITT . $%  WBZELF . 18 VE3IDBG . 34
WR2FCD . 42 WATQCC . 38 VWEADVE . W
WIER . . 42  WR2ADW . 37  WRESGKB . 3\
WASRCA . 42 wa4BAA . 37 WAIRSD . ar

WA4GRC . 42 WBSFML . 37  WA2DVE . 32
WASVBM . 42  WRGBMG . 37 WB2IWM | 32
WALYY . ., 42 VEIEHF . 37  WAMPC .
WBSRZX | 42 WIFCS . . 36 WA3PHQ . 32
WNUHTR . 42 WA3SSWC . 36 WA4KWC . a2
WAINAZ . 41  WHR4EKIS . 36 WBSEAY ., 3
WSSHN . . 41  WeRFF . . 36 WASYEA . 32
WIRG . . 41 WRGLC . . 3% WAGLBO . 32
WATWIB . 41 WOMMPA . 36 VESEGV . 32
VEIGT . 4]  WBLRUA . 35 WAWXZ . 3l
WA20VE . 40 WeDEF . . 35 WBAZQF . 3l
WIZ0 . . 0 WBeTYA . 35 WOEI . . . 31
K4IAF . . 40  W8ID . . 3  ggUTQ . . A
WA4IOS . 40 WBYNEG . 35 WANCE . 10
WAWCG . 40 KPCONV . . 35 WAYA . 38
WeINH . 46 E@PIZ . . 3% WN3ISZX . 1
WODND . 40 WAIMIE . 34 WNIVGN . 36
KOLGU . . 40 WAIPHEY 34 R4FZH . . 10
WAISQE . 30 KITME/Y . 34 W5QUZ . .

*Dnotes multioperatar station.

Category Key. (11Checking tnto ow nets, | point each;
1.2y Checking into phonefRTTY nets, 1 point each; (3)
NCS cw nets. 3 points each; 14) NCS phone/RTTY nets, 3
points each; 131 Performing assigned lizison, 3 points each;
€81 Legal phone patches, 1 point each; 17} Making 8PL, 3
points regarcdless of traffic total: (8} Handling emergency
tratfic directly with a disaster area, | point zach message;
£33 Serving as net managet for entire month, $ points.

Public Service Honor Roll December 1913

This listing 15 available to amateurs whose public service
petformance during the month indicated qualifies for 30 ar
foze total points i the nine categories below, us reparted o
their 8CM. A delineation of the points awerded tor each
function is given in the category key at the end ot the Honot
Roll listing. Flease note maximum points for euch category.
Those making fewer than 45 points are listed with point
tutals only.,
Category (1] {20 (3] §4) (S (8L (T (80 19)
Max, Prs. P/ Y I S S DO R | 5 Tntals
WAIRCE LRV KR b A v S V) 3]
WAZEPT SV L S SCH O 1 R H6
WB4SVH 1n i 12 iz o1z A 3 66
WBSAMN m o 912 M 5 .13
WAQVYR 10 10 9 12 §2 % 5 66
WABETX 1o 10 12 32 12 4 bt LA
WB2REKK 10 10 12 12 1 3 5 a4
WIOCK lo 1 12 12 12 A 5 ol
K@BAD/4 10 10 12 12 2 3 § 6d
KL 1 1 2 12 0 &4
WAITLIR 10 12 12 rr 3 a3
WAILG o s 12 32 2 1 5 62
W4OOG o 1w 3 &2 12 13 ¥
WABVAS 16 o e 3 4 62
WAIMSK 10 19 12 12 |2 5 al
WBZIRX Wy 1o 12 312 12 & Al
WAIDUM 10 1o 12 1Y o2 b 6l
WAIPXA o 1o 12 12 (¢ 5 Al
WRSEEY | CCRD TURNS I S S 3 61
WASZZA 16 10 12 £ 12 5 fl
K@RixX o1 12 o2 3 61
WBRGVR 16 10 1 % |2 3 5 61
WASTHM/S 10 100 12 12 12 i L]
WABMCR 100 I oy s 3 5 57
WSGHP 10 12 12 121 56
KYNHL o 1 12 i? 4 3 5 56
WBOCZR L0 10 (2 iz 12 Sb
WB@HBM 10 10 12 12 Q2 56
WARTEC 10 10 12 12 ]2 56
WagYVT 710 A I B B i 56
W3IABT lge e 9 v 3} 2 3 L5
K3PIE 10 12 6 12 s &%
WABMLE 10 10 12 & 12 5 55
AW U ¥ 12 0 54
K20qr 1 9 r: 12 sk
WREHUP 10 Ja k2 3§23 3 53
WASUKZ 10 10 2 & 12 2 52
WBSLLW 1 1o 32 12 3 3 52
wWaeTVA 1 1o 3 12 12 B 53
WABZNC 10 In 9 & 12 5 52
WeoYH v (2 12 X 5 32
VIIFQZ 0w o2 12 3 5 §2
WASGSM  ra 1o o5 09 812 L3 §1
E6UMI in 2 1 2 5 51
RIONW/S o 10 9 & §2 b 30
R30I0 oI 12 s 12 S0
WB4DXN 10 1 12 2 1 5 50
WB4VYTI m an 12 2 i 5 51
WBYKZD moa o1 s iz 5
WBRNRC 0 1 17 3 1y 3 40
WAYOYT!Z B0 1D 12 6 12 5
WAIPH] t W12 6 6 5 49
WIMTA oy 12 12 5 49
WHATVIT [0 1 12 12 5 49
WHSDBK In & 12 22 i 49
KIOUF I om 1z 12 5 40
WIUTM 12 13 K3 49
WASEED 10 10 12 12 5 49
WHBIKYN (0 v 12 12 5 44

Aids Available

To assist in performing publicservice work,
ARRL has several publications available, The Ner
Directory lists all publicservice nets which have
been registered for directory listing. Similarly, the
Repeater Directory contains data on all repeaters
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which have been registered. Basic traffic-handling
procedures and network and emergency operation
dare explamed in Operating an Amateur Radio
Station. Details on AREC, NTS and RACES are
contained in the Public Service Communications
manual. Each booklet is available from ARRL asa
free service to the membership. For first-class

QST for



mailing, send a self-addressed envelope (6-1/2" %
912" or larger) with three units of first-class
postage for the Net Directory, Repeuter Directory
or Operating an Amateur Station, or two units of
tirst-class postage for the Public Service Communi-
cations manual.

Other aids include: (2} Form 3 - alist of ARRL
numbered radiograms (ARL texts) and ARRL
vecommended precedences and handling instruct-
ions; {b) Operating Aid No. 4 — what to do before,
in and after an emerpency; (¢) Operating Aid No.
9B - amateur message form, Q and ON signals, and
abbreviations, prosigns and prowords; (d) Opera-
ting Aid No. 13— ready reference information
(form on which to list pertinent telephone num-
bers, net frequencies, alerting procedure); and (e}
Opezating Aid No. 14 — phoengticalphabet , fime
conversion chart, RST system and ending signals.
Any of the zbove fit into a business-size envelope
or larger (s.a.s.e. please).

Traific Talk

[0 a recent Detroit Amateur Radio Association
Hulletin, W8AP expresses some thoughts regarding
net operation, After guestioning the public-service
objectives of some of the nets crowded into the
General-Class  portion of the 75-meter band,
George goes on to say:

“A net CAN run efficiently; but it MUST have
twa things going for it: First, the Net Control
Station wmust exercise a polite bui always firm
control of the net, He should not waste time by
over-repetition of his own cali, but should assume
that the member stations of the net are listening:
that they can hear him: and that they will follow
his directions. These assumptions are based upon
the premise that the net is a regularly scheduled
one, that the net control 3 not trying to run
flea-power to an underground antenna, and that
the itet members undersiand that a “net control”
exists for the purpose of controlling the net, and
not ds a master of ceremonies for a vaudeville
show.

“Second, all transmissions, whether by Net
Cantrol or by members, musf be as brief as
possible, Consider this example:

NCS:- All stations call in and report traffic. ..

WBBXXX: WENCS, here is Whispering Blue-
berry eight Xylophone X-ray Xylophone in good
ole Big Daddy Rapids, where the sun has been
shining all day and the moonghine is great tonight,
We've got one message for Marquette, in case
there's anybody around up that way, and another
for our oie buddy Stan, down in Kalamazoo, the
celery capital of the world, (59 words)

“If you have restrained yourself from getting
sick, we suggest that the foltowing form might save
time and promote gastric stability on the part of
the NCS and most net members:

WBEXXX: This is WBSXXX, Big Rapids, with
one Marquette, one Kalumazoo, {10 words)

“The point is that side comments are not part
of nor appropriate to a typical net with numerous
participants, having only so much time before
another net is scheduled on the same frequency,
This applies to net controt stations as well as the
net members.

“The basic purpose of 4 ‘net’ is to promote
radio communication through organized channels.
It is not & state for individual performances, and
any net will function better if the performers wilt

March 1974

either stick to CB, or hire a hall. If nets are used
for cotnmunications, and used with maximum
efficiency, there will be more frequencies available
or general use. We can't alwavs make the bands
wider, but we can open some holes with a little
common sense.””

n  When delivering a message, particularly to
non-amateurs, briefly explain how messages are
passed by amateur radio, then offer to send a
return messzge. This not only meuans more traffic
for the nets, but helps to familiarize the public
with one of the services of amateur radio.

BRASS POUNDERS LEAGUE
Winners of BPL Certificates for December Trutfle

<ull iy, Reed, Rel. el Totat
wicuLM4 L, 49 1185 10%6 19 559
KAONK Lo 13 617 642 28 1478
WoRSY ., , b3 575 457 33 1133
WowWYX ., . 385 495 1L ST ] {045
WIPEX R E 3RY 279 40 423
WAZUWA . . 15 4ol 413 2 9in
WBIZRKK . . 40 kR 338 &3 HT2
WBLaW . 27 399 366 33 525
W3IVR/M4 e 22 299 m & 788
BASCL ... Su il in 26 159
WA3RBI . .. 23 341 244 45 694
WikML ... M 36y k%1 3 679
WHRPMS . . . 15 322 KIE] 16 659
WAPYAS . . (117 64 41 223 adi
WAIRCE T 261 174 i 630
WAZEPI 233 194 122 68 ai7
WeIPW . . . .. 6 394 294 - 594
WHBINJA . .. 75 259 1h9 9 393
WASMCOR ., 33 276 242 34 k-4
KINHL . .. 1% 299 250 ty S83
WAGROK ., . 8 M3 2RE i §37
WBsD1W . . M prl] 261 - 557
WBGAKR L] m t R . 534
W2ER . .., LB 280 23 x4
WelLYY .. . 51 237 19 523
WARBPIM . . . 19 ML 246 i Sts
WiQGZ . .. lo 24y 7 3 sto
EIQNW/S . 22 M43 211 30 506
K4¥ND . . 15 244 20 [ S06
WBSFML . . . 78 pald| 194 - 03
werwL L L - 281 - s03
WAIPXAlJuly) ®1 prad 148 33 510
Mare-Than-Une-Operator Station
w2z ... 3 E1E 294 MU a6l

BPL tor 100 ar more ariginations-plus delivertes

WSEC L3300 WNAVGN L 138 WASTHMSS 110
WARAUX . 237 WNpKWL . 125 KPBAD/4 . 110
WBKITT . 231 W20 Ll24 WN4EZQ 109
KINTS . .27 WRN4ECB . (24 WAMGSM . (08
K4MNF . . 3l6  WANZDES (24 WIDCK . . (08
KAUYX . 190 WASBOV . {23 WHENRC | (0§
WBRLNM . 184 WB6MEV . 123 WRQCU | iD4
WB4VBG . 1R3  WBAWCM (32 WIBAN . 102
WARYVT 170 WIURPE . , 121 WRBSEUP . 103
WBSAXH . 166 WBIPYM . LIY WHMGA . 103
WABWZE . 161 WAIFCM . [1R  WN@IFI . [h3
WRBIGVR . 141 WRBSREN 117 VRIFRG . 103
VEIZH . . 140 WTEM/4 . 116 VEIFQE . 102
K4KEN . . 136 WASATQ (15 W3ABT . . 107
WASVIW . 134 WSABG . 114 WASEOP . 104
WAGLER . 134 W4HBAZ . . 113 WNACILiMar.)l03
WAOYH . 134 WA4FSE | 117 WASSWE(Tuly)l36
VEIEHE . 134 WASSWC . 110 WIBEYINov.220
WAGPDM . 131 WN3ISZX . 110 K4KDENov.led
WHEKXY | 126 WALFCMtNovL 1D

More-Than-One-Uperator Station
KARFT/4 218, K3CR 101

BPL Medatlions (see Decendber, 1973 ST, p. 59) have
been awaded to the follawing amateurs since last manth's
listings: WAIPHI, WAISWE, KTNTS, WYsSUFE,

‘The BPL is open to all anatenes in the United States,
Canada and U8, possessions who repott ta their SCM a
message tatal of 300 ar 3 sem of originations and delivery
poitits of 1K) or more for any calendae month, All messapes
must be handled on amatenr frequencies within 48 houes of
raceipt i stamdard ARRL tono,
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yisitons
HOLRY
MY

Caution: When drafting the return message, get
a complete address (unless incinded in the message
you delivered). Do nof simply address it to the
station of prigin or ¢fo the station of origin. He
may be on vacation, «ff the air because of rig
trouble, one who seidom reports into nets, ete.,
thus the message ends up in suspense, waiting for
that particular amateur to show. If properly
addressed, the message follows regular channels
and may be delivered by the amateur who origina-
ted the initiai message or anyone else within the
laral calling area.

Another sitnation might be that the person for
whom the original message was being sent was only
visiting with the amateur or was at an exhibit
station. The recipient will probahly know the
correct place tu send the return message rather
than have it sent to the place the person was
visiting.

Although service messages should go te the
station of origin, reply messages should be routed
to the address of the “signee.”

¥ Soener or later, traffic destined for military
persornel overseas must be routed through MARS.
To effect delivery, a complete address is required.
It is necessary that the address include the ad-
dressee’s rank/grade, name, Social Security num-
ber, unit assigned as well as complete address
indicating the zip code (APQ/FPO number).

w  Narional Traffic MSystem, S0 how’s DNTS
doing now? In somewhat less than one vear, alf but
two of the DNTS nets proposed in the “kick-off”
article in December, 1971 87T, are operational. As
of this writing, no manager has been appointed
manager for the Daytime EFastern Canada Net
(DRN1ID) or for the Daytime Ninth Region Net
{IJRN9). The Continental Traffic Net and most
region nets are on daily. Most DNTS nets still need
more traffic, liaison stations and NC8s, but activity
seems to be on the upswing. Check DNTS statistics
in the table below. If you haven't tried DNTS vet,
what are yvou waiting {or?

December reports, WABMLE advises that CAN
now operates on 7067 kHz, Dec. was a big month
for PAN and everyone pitched in, according to
KINHL. Bob has assipned WB6AKR as Assistant
PAN Manager and expresses thanks to Bill for
keeping PAN going between managers. WA 1SQB
sez all statistics are up on D1RN. Because of poor
conditions, an early session of 2RN was set up to
handle traffic not cleared on the regular late
sewsion the previous night, during the haliday
tratfic session. The special session met 15 minutes
before the early section nets met. WaA2Uwa
reports that much book traffic equals much work
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Seven Enid, Oklahoma, arnateurs assisted in the
search for a missing flood victim in a rural area
southeast of the city, on October 20. The body
was recovered and the Gartield Co. Sheriff's Office
presented the Emid ARC a Certiticate of Appre-
ciation for the group's effort. Left to right,
WABNYX and WASUWIG are shown receiving the
award from Sheriff McFadden.

and few poinfs in Dee. on D2RN. Despite had
conditions, missed skeds, etc,, JRN had & very
good month with tratfic and average up and rate
good. D3RN finally saw 100% representation with
Mer, WAIDOZ wishing Christmas was every month
with the activity it brings, DRN4 certificates have
been isswed to Kds EZH FTB 12T, WA4s CGQ USC
¥TQ. KUBAD/4 submits his last report as RNS
manager and indicates that this was the best Dec.
since 1967, The need for more NCSs on DRNG and
Hawaiian ligison is expressed by KeGMI. vE&TFS
has gotten DRN7 started again and submitted the
monthly report, Annual TEN certificates for 1973
were issued to: Wos BY MA MOOQ NEE ZHN, Kgs
AEM AZJ DDA MRL, WA#s FMD MLE QEX ROK
RRA, VEds PG RO, VESGL. Finding weekend
NCS8s and CTN reps is a problem on DTEN. DTWN
has moved to 3932.5 kHz at 22302Z.

Ner ., . Sessions frarfic g Rate 7 Rep,
FAN . .. ... R 24558 9.2 1545 u%.4
AN L, L. M 1923 6240 [EEO (N0
PAN . . L. LAt 1879 olle 1,187 s
N, L L 2R 883 A5 378 18R
IRN . .. . .. &0 520 ) 336 K27
RN ., . .. H lol 5.3 IHH 150
WN O TR 125 23 JSR3 41,3
RRN . . ., . K 19t [N L3330 1000
IRN . L, 6l 530 s A7 1.1
RN . . . .. H 315 121 536 oD
ARN . . ., 34 Kb 1] 475 54.5
(8,4, S 4 76 6.3 (189 387
RNS . . . .. LY 1689 72 739 A
DRNS ... .. 29 247 55 227 sl
RN& . . . . .. Y4 1174 KX el 1000
DRENG . . . . . N 4 1348 232 PR3
RNT . . . . .. 61 317 a8 A2 HhiL4
DRNT ., ... M4 93 39 A5 43.3
8RN .., L. 61 [AE] 1.1 ity HR.2
DERN . ., 4 212 .3 332 86.0
RN . L, 62 3Ll 8 426 439
TEN . . - . ., &2 %43 ile 49 Ahd)
DTRN . . . .. i3 ivl 8.3 ,219 ng
ECN .. ... . & 812 23 414 93.0
TN . ., .., 8 564 9.7 04 935
nrwN . L L, M 43 L1 L) b1
TCC Eastern . 120! 176

TCC Centeal . L 81 ¥l

TCC Pacifie . . 1347 1332

Sections® . . . 3603 |R753 52

Summarvy . ., 4736 d034] X5 -

Record . . . . 4045 3i7as ME 0 nnse

! TOC functions not counted as net sessions.

*Section and local nets reporting (1141 APSN {AB),
MTN (MB), APN (Man, M GBN ODN OBN OON [ON3,
WO-V/UHF (PQ), AENB AREND AENM AENR {AL), Stupers
1AK)Y, ATEN HARC (AZ), OZK (AR), IEN NON NEN
OrgCod OMAREC (CA), CUN (COJ, ON CPN (CT), DEPN
DTN (DE), FMTN FPTN GN NFPN QFN QF TN TPTN VEN
{FL). GSBN GSN GTN (GA), IMN D, MTY, LLN iL),
TLCN (1A), KPN KSBN QKB QKA-S8 KWN (KS), KNTN
K5N KTN KYN MKPN (KY), LAN LSN LTN (LA), SGN
iMF), MDCI'N MDD {MD-DCY. EMN WMN WMPN (MA),
MIN MSN MSPN PAW (MN), MNN MSBN MTN (M85,
JC2AN MoAREC MoSSB MI'N WEN (MO), MTN (MT), NIN



NJPN NJSN (NI, NLI NLIPN NYS (NY), (N NCSSBN
THEN YHE-TN (NC, 501, BMEN BN COAREC-10 OSSBN
(OH), OLZ OPEN QPON OTWN $S2 STN (OK), BSN
e AREC OSN PAARLC (OR), FPAEP&TN PITN WPA
IPAY. RISN (RI), SUN (SD), TN TNN (TN), TEX TFX-85
TTN(TX), BUN UCN (UT), VN VSN (VA)., NSN WSN (WA),
WVN (WV), BEN (W13,

Transcontinental Corps

TUC-E trathic down considerably from Dec, ™72, W3EML
has jssued o LCC-E vertiticate to VE3RB, Oscar skeds
included in TCU-U statistics. The sucress rate for TCC-P i3
running iar behind a year ago, and it is at least partly because
of ponr conditinng. WITUTM hes earned a1 TCC-P certificate,

Our-of-Net
Aree Funetions Successful Tratfic Tratiic
Eastern L 132 9.9 LA 1076
Central . . . . 96 ¥1,3 1844 RKIL
Pacific . . . . . 143 K48 114 1332
Summary 373 B4, 7300 3389

The TCUC roster (Dec.): Eastern Arca (W3IKML, Dir) ~
Wis NIM OYY, W2s FR GKZ, WAZs AYC CXY ICU/4 UWA,
WBZREK, W3EML, K3s CB MV, WA3IOGM, Was S5QQ UQ,
K4KNP, WB4s OMG SGV, W8s PMI VDA/4, KEKMOQ,
WARPIM VEISE, Central Area (KPAEM, Dir) — KIONW/SS,
W00, Whs GHP QU 5BM ITNT, WBSs DLW FDP FML,
WIWAH/S, W9s CXY NXG. KIHDP, WASEED, Wigs HI LCX
ZHN, KE@DDA, WAPROK. Pacific Area IKSMAT, Dir) ~
WSRE, KSMAT, Wés BGF EOT IPW ISC MLE RSY VYNOQ
VIZT, WASDEI, WBes AKR RKV, W78 RQ GHT KZ UTM,
K7s NHL QFG, WOLQ, KBOTH, WBos AXW HCK.

Independent Net Reports (December}

Net oL Sessions Traffie  Check-ins
Hit & Hounce . . . . . . M 033 434
(leaving House . . . . . . 25 241 477
Northeast Traffic . . . . . k2| 29 230
15 Meter IS8R ., ., .. 3] 470 1245
7390 Traffic . ., . . . . 40 91 2150
IMRA . . 0 o . L. b1 694 1187
Hit & Bounce Slew . . . . 19 92 145
Eastern Atea Slow . . . . 25 45 122
With the AREC

Positions available: Help wanted, male or fe-
male. KExperience not required., Leadership capa-
hitties and interest in promating # sevvice to the
public helpful. Pay is self-rewarding, commensurate
to effort expended. Should have desire to expand
membership in a voluntary organization. For op-
porfunities in your area. contact your Section
Emergenev Coordinator or SCM  and  ask for
information on possible appointment as an Emer-
gency Coordinator,

Yes, we wneed more ECs. Some sections have a
full complement of ECs, one for each county or
group of counties within the section. But many
sections ure not fully staffed with ECs. A few
sections have no active ECs, In almost all cages, the
capabilities of the local AREC group are directly
praportional to the leadership provided by the EC.
Where the EC is actively engaged in bettering his
AREC organization, the group is strong: where the
EC is merely a certificate holder, or non-existent,
the AREC in that area is weak or non-existent.

Our goal, of course, is for a stroug AREC(,
capable of stepping in and petforming an out-
standing service for the public when the need
arises. If you iried unsuecessfully to find local
AREC activity in which to participate during the
Simulated Emergency Test or have applied for
AREC membership and never recetved an acknow-
ledgement, it is tikely that your area is withonut an
active EC. Write to Hg. for & copy of the Public
Service Communications manual (see Aids Avail-
able, ¢lsewhere in this column), for hackground on
AREC organization, then contact your SEC and
SCM. We amateurs are responsible for providing
emergency communications and we rneed re-
sponsible leaders.

% As an annual feature in this part of the Public
Service column, we call special attention to those
sections whose SECs have reported every month
during the past year. Although all SECs are
expected to report monthly, iess than half of our
SECs shouldered the responsibility 12 times in
1973,

The lack of SEC reports does not necessarilv
mean that there is little AREC organization, but
the active SEC who endeavors to promote the
AREC in his section is useally the person who will
fulfill the obligation to keep Hy. informed of his
current AREC status.

During 1973, 4 fotal of 478 SEC reports weie
received from 355 different sections. ‘That’s only
two more reports than received during the previous
year and thtee more sections, Both 1972 and 1973
saw 29 sections whose SECs had a solid reporting
regnrd for the year. The number of sections void of
any reports dropped slightly from 22 to 19 in
1973, The following sections had perfect SEC
reporting records for 1973 (with uumbers in
parenthesis indicating number of consecutive years
of cantinuous reporting): Alta (12), Ariz (5}, Colo
(&), Conn (4), ENY (2}, EMass (8), Kans (1], Mar
{73, Mich {53, Miss { 1), Nebr (7), Nev {6), NFla (2).
NTex (2}, Ohio (§), Okla (2), Org (4), Oreg (1), SY
(1}, 8Dgo (3), Sask (9}, §Fla (221}, Utsh (6}. Va

On December 1, the Delta ARC of Memphis, Tennessee, set up a message center in a sﬁopping mall, Using
the club call, WARS, some 50 messages were taken and relayed across the country. WB4AYCV is at the key,
while WB4TWL is taking messages.
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{3), Wash (3), WVa (3}, WMass 11}, WNY (2), WPa
{4). Special mention goes to 1l which we reported
last year as having been 4 years without a report
now has a solid record since July. STex and Mo
had been without reports for over a year and now
have perfect records since WFebruary and April
respectively. What can we say about $Fia (formerly
ERla)? Wiil any section ever match their showing?

No SEC reports were received from the follnw-
ing sections in 1973 Alsk, Ark, CZ, EPa, Haw, Me,
Man, NH, NMex, NLI1, NDak, Que, KI, SF, 5N,
¥t, Wind, Wisc, Wyo.

a Forty-four SEC reports listing 13,340 ARFC
members were received in December, making it the
hest reporting month of the vear. In December,
1972, 41 reports were received tndicating 12,701
members, The lowest number of reports (34) was
in Jjune. Sections from which SEC reporis were
received in December: Alta, Ariz, bC, Colo, Conn,
Del, EBay, ENY, EMass, Ill, Kans, Ky. Mar, MDC.
Mieh, Miss, Mo, Mont, Nehr, Nev, NC, N¥1a, NTex,
Ghio, Okla, nt, Org, Oreg, §¥, SDgo, 81V, SCV,
Sask, SDak, 4Fla, 5Tex, Tenn, iltah, Va, Wash,
WVa, Whlass, WNY, WPa.

Public Service Diary

n At 0100, Nov., 23, VESUZ, who lives at
remote Pinehouse Lake, SK, was awakened by a
neighbor who said that a man had been run over by
4 tracked snow vehicle. After administering some
first aid, VESUZ tried unsaccesstully to get help
by using government frequencies. He turned to his
amateur rig and raised WSQQO /7 in Tacoma, WA,
who contacted VE7BXK, celaying the information
to the Royal Canadian Mounted Police and ar-
ranging for 2 plane and doctor. VESUZ was advised
that the wvictim had already lost a dangerous
amount of blood. YE7TAQA had come on the
frequency and phone-patched VE7CEX, a doctor,
who irected how to stop the bleeding. The
aircraft arrived at 04072 and flew the vichim to a
hospital in Saskatoon. Later check with the ioctar
(ndicated that the victim could not have survived
until morping without the fly-in rescue, — (VES-
U

m Puring December, Harris Cn, (TX) amateurs,
aperating through WRSAAA, made initial reports
and summoned aid fo & auto accidents, summonedd
one ambulance and yeported two fives. Also,
amateurs made first reports and summeoned ard to
three auto accidents using WRSABX. - {WASABA,
Lt Harris Co.)
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How do you get warmed up for a TCC scheduler
Here's how KBOTH keeps in shape. Jim is Colo-
rado KM, Assistant TCC {Pacitic] Director and
(RS, and is a graduate student at the University of
Colorado.

L] During a2 40-meter condact on Dee. 11,
WoBLC, WARKLM and WASBXT heard a distress
eall trom a sloop which had lost steering in heavy
sens off Big Sur (CA). Contact by marine radio had
proven unsuccessful for the slonp. W6BLC calied
the t'nast Guard in Crescent City and the infor-
mation was passed to the Cnast Guard in Han
Francisca. Shortly, the sloop was enroute back to
San Francisco escorted by the Coast Guard. The
amateurs probably helped save the lives of the two
passengers aboard, — {W6BLC)

B At about 1400 on Dec. 13, WB4ZMH reported
that a tornado had hit Gainesville, GA, then he
contacted c.d, and they requested amateur assist-
ance, WAZENY left fuor the affected area im-
mediately. A call for mobiles to go to (ainasvilie
was put out on WR4AAFE and the WaBOC repeater
with about 10 smateurs vesponding. On arrival,
they were given c¢.d. identification and asked to
emise areax of destruction reporting specific dam-
ages and places of human need so rescue crews
vould be dispatched. A portable beam was used to
supply news ta radio and TV stations in Atlanta.
By B0, the situation was under control and the
amateurs shut down, — (W4BYG, SCM GA)

&  Notification of tlooding in Alford, Egremont
and Great Harrington, MA, was received by WA1-
MIE on the morning of Dec. 4. He nffered
assistance to the Chief of Police in Great Barring-
ton and, with WAIHFRB, relayed emergency road
eanditions, road closings, river conditions and
police reports to commercial station WSBS for the
local population. WA 1s HFR MIE operated for 2n
hour and a hatf and used 75 meters. —~ (WA IMJIE)

®=  ‘When an ice storm on Dec, 17 caused the Red
Cross to set up shelters for those without heat on
central Long Island, NY, amateurs were asked to
set up communications for two of the shelters
where telephone service was intermittent or non-
existent, The W200QI repeater and simplex opera-
tion were used and portable stations were set up at
two schools and at Red Cross Hq. in Patchogus,
NY. Thirteen amateurs were involved. - (W200QI,
EC Brookhaven Area)

" A heavy snow storm hit east-central lllinois on
ec. 19, WoHOH was traveling through Arcola and
found most roads ¢losed. Lodging was provided by
WISUY, The next day at 1300, WOHOH was
directed hy authorities to wuse (1.8, Rt. 4%, but
found it blocked by drifted snow, which stranded
about 60 motorists. Through WOSIIV, he reported
to police, then they began finding food and lodging
for the trapped motorists. It was necessary to
eaurdinate a series of truck trips, especially to
transport a pregnant woman in nervous shock back
ta Argola, By 2000, about 80 motorists had been
taken by trucks to 4 church where arrangements
were made for them to stay at private homes,

Umn the same day, WoSUV was called by
WAONE to assist 2 woman in a stalled car on 1-57
near Humboldt who was suffering from shock. The
wiman was rescued by (900, - (WB9KSF)

QST for



x  ‘While on -4 in. Tampa, KL, on Deec. 24,
K4YLE came across two auto accidents near each
ather, He reported to K4RMU who called police. -
{WB4TUP, EC Hillshorough Co.)

. On Dee. 25, KH6AX was called by W7TYV
who needed help in advising a man in Anchorage,
A K, that his father was dying in a hospital in Las
Vegas, NV. KH6AX culled for an Alaskan station
and was answered by KL7HSQ. Her husband,
KL7THOE, finally managed to reach the son by
telephone and the information was phone-patched
to him. — { KH6AX)

a«  (On Dee. 26, WASBIK mobile-R2 contacted
WASFIN on the 7290 Traffic Net with a report
that his vessel had lost one boiler and was steaming
at slow speed. Static and propagation prevented
him fram using wormal channels. His agent and the
Coast (Guard were notified within minutes ot the
initial contact. - (WASABA, B Harris Co. 1X)

m  Near Bloomington, IN, WBIDNB came across
a jackknifed trailer truek on Jan. 3, WB9KBJ
responded to his 2-meter fm simplex call and
contacted police while WBYAKG and WONZK
contacted trucking company officials,
(WB9EAY)

B At gbout 1606, on Jan. i1, K4YID called for
mobite assistance on the Stone Mountain Repeater
to locate a nissing girl, Sixteen mobiles responded.
Pictures were distributed and a search made of
most likety locations in southeast Atlanta, GA. The
effort resulted in positive identification and led to
information #s to her whereabouts, The girl was
located and returned to her home. - (W4BY )

= While traveling to work on Jan. 14, WAGCPP
saw a disabled school bus. He called KolKQ on
WROACV and help was dispatched forthwith, —
(WABCHERM

5 W40Y1 was called by Kentucky State Police
at 200, Jun. 14, reguesting search parties in
northeast Daviess Co. for a missing hunter with 2
known heart condition. He called K4UDZ aad
WA4AFMY to begin the call-up and dispatched

WAEWL and WATOY to the Emergency Operatidns
{Center. WAEWL organizedd search parties, beginning
at 2238, and the vietim’s body was found a few
niinutes later, — (W30OYT)

B A power cable was damaged on Dee. 21,
cauging a black-out in Anchorage, Spenard and
surrounding communities in Alaska. By direction
of 5CM KL7CUK, KL7FKO started a call-up of
stations on the 2-meter tet. Mobile units were
dispatched to city and state police, fire stations,
hospitals and octhers were roving reporters for
further dispatch in c¢ase commaunications were
needed, Agencies were advised that the units were
operating under the AREC apd would stand by in
case the agencies’ communications became in~
operative or overloaded. An emergency generator
gt one of the hospitals caught fire and was
immediately reported and a fire truck responded.
in another case, mobhile units linked two fire
stations until regular communications were re-
stored. - { KL7TCUEK, SCM AK)

m October Special Fvents. The Qswego Co.
AREC supplied communications for 2 walk-a-thon
on Oct. 14-15, A base station was set up at walk
teadguarters and 9 mobiles were spaced atong the
10-mile walk ronte, ~ (K2DUR, EC)

November, On Nov. 10, the Alamance Co., NC,
ARFE( assisted in a hike marathon with two
mobiles patrolling the route, reporting first aid
information. In one case, a car [pad of men
harassing girl cyclisis was reported to police. -
IWALFEFW, K

December., Members of the Tampa Bay (FL)
Repeater Assn. provided 2.meter communicutions
for a bike ride sponsored by the American Cancer
Society on Dec, 15, Amateurs were at each
checkpoint, in a bicycle repair truck, with a Red
Cross van and the EC rode a radio-equipped bike.
- (WB4ATUP, ¥(C) To enable handicapped children
to visit with Santa, members of the Echo Repeater
Assn, arranged for fhe children to speak to WSHTU
{Acting 3anta) on Dec, 19, at the Mississippi
Hospital for Crippled Children in Jackson, MS.  —
WASFII, SEC MS) O5T—]

Pulse Modulation (Constnued from page 46)

Advantages of THM-PCM

The following gives advantages and con-
sequently present and future uses fur PCM. Please
keep in mind that “radio” systerns are only one
area in which applications appear.

1) Digital signals can be repenerated more
effectively by repeaters than can analog signals.
This allows virfually undistorted transmission from
start o finish.

21 Equipmeni which handles digital data, in-
cluding computers, can now effectively process
analog data after initial conversion. Com-
murnication systems can now have only vne type of
interface - digital. This cuts cost, because no
convessiotts to analog are needed along the way.

3) A pair of wires van support more than one
vonversation.

4) Lower costs in producing digital circuits,

5) Waveguides (optical and otherwise) appear
tor handle digital data with greater efficiency.
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6) Advantages i1 spuce communications.
Signals below noise levels can be detected.

Sunnnary and Conclusion

The tdea of modulation has been darified by
considering the multiplication of any two fre-
quencies. The relationship of modulation to
sampling has been shown Different forms of pulse
modulation were observed and the reason for
coding was explained. A comparison between
frequency and time multiplexing was examined.
Advantages of PCM were mentioned. There was no
attempt to discuss specifics, as the object was to
avoid a mathematical treatise. New methods of
PCM were not discussed.

One may forecast that PCM will be 2 byword of
future generation communication specialists, and
this should include hams. PCM-TDM cannot help
but dominate the communications field because it
it a good idea, it has been done, and it will be very
ecuiomical. Now it is up to us to take advantage of
the situation and help advance the state of tech-
nology. f
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Happenin"a@*@ the Month

¢ Board Meeting Minutes

® New Vice Presidents

® Repeater Rules Eased

BOARD MEETING HIGHLIGHTS

Raids on amateusr frequencies — current and
potential -- topped the agenda of the 1974 ARRL
Board of Directors Meeting, held at the Holiday
inn, Martford, on January 17-18. The proposals
for a (lass E Citizens Radio Service on 224-225
MHz and for Emergency Medical Service paging on
449.8-450 MHz, Dackets 19759 and 19880, were
specifically mentioned in Minute 56. But long-term
strategy was thoroughly discussed as part of “the
extensive wral reports of the officers,” One
manifestation of the Board's concern in this area is
the opening of 2 Washington facility for exchange
uof information {(Minute 28); another is es-
tablishment of a periodic bulletin for govesrnment
personnel and the news media (19}, The directors
supporied (64} the participation of amateurs in the
Alaskan Common Emergency Frequency (4383.8
kHz), Docket 19909, Minute 36 expresses the
appreciation of the Board for FCOC's casing of
repeater application procedures, but 70 pushes for
revision and relaxation of repeater rules. And a
move toward liberalization of mobile signing was
made at paragraph 47.

Turning now to League internal affairs, the
Board reelected Harry 1. Danmals, W2TUX, by
acclamation fo a second term as ARRL president.
Then Victor C. Clark, W4KFC, was elected First
Vice President; Noel B, Eaton, VE3CT and Cari L.

The Board, seated fn(_)m left: WOBUO, WKW, W4KFC, W3PS, W2TUK, WHQKF, W1QvV, VE3C]

o Alaska Emergency Proposed

Smith, WEBWI, us vice presidents; and WHBUQ,
WSOKF, WiNW, WI1BDI and W@DX 4s honorary
vice presidents. John Huntoon, WIRW, and David
H. Houghton were teelectad as secretary and
treasurer, respectively. Max Arnoid, WAWHN, and
Roy L. Albright, WSEYB were newly clected to
the BExecutive Committee; John R. Griggs, WOKW,
and Robert B, Thurston, W7PGY, were reelected.
Vice President Faton was also nominated to be
president of the International Amateur Radio
Union (Minute [7) in accordance with its con-
stitution, A first full Board of Birectors was named
for the ARRL Foundation, Inc. — WHBR, W10V,
WeKG, WBETW, W6ZRJ, w4DQD, WA4GFY,
WHPAN and WIMBE - and 315,000 advanced
from regular League accounts as initial working
funds. Rules and regulations for affiliated socictics
were broadened {23), now welcoming national and
regional associations and federations as well as
local clubs und giving youth-gtoup radio clubs the
same ecasier affiliation sequirements a5 school
graoups. Appointments of divisional public-relations
assistants were approved and postage funds of
$150 per division were allocated. A move to amend
Article I1 was defeated; the majority feeling was
that 4 court decision already had given the yame
interpretation to the words of the article, so the
amendment was unnecessary. A close vote calls for
the second meseting of 1976 to he held at Denver,
in connection with the 1976 National Convention

r

W7PGY. Second row: W3SW, WSHPG, WBZRJ, Treasurer Houghton, WICER, W1RW, WADQD, W4ACY,
WIHHR, WSEYB, VE2MS, K25J0, W2IHA, WBETU, WOPAN, W1RU, W3KT. Top row: PR Consultant
Waters, WOSIN, WaBwW), WBFZO, WOFIR, WI1BDI, WSIMI, W1NJM, WB4ANX, WAWHN, WIUED,
WIPRN. {Full names and titles are in the first paragraph of the Board Minutesl.
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Harry R. Hick, ex-1ESS, who started working
part-time for QST with this cover in 1816, and has
continued lettering, drafting and drawing for the
League ever since, died January 17, 1874 at the age
of 80. A resolution of the Board of Directors
{which was in session when the news came} appears
at Minute 34,

the third weekend in July; such decisions require
balaneing fraternal advantages against practical
disadvantages transportation of rtecords and
reports, for example.

On the membership/fraternal side of things, the
Board conferred the ARRL Technical Merit Award
for 1973 on Larry Kayser, VE3QB, for his work in
developing “Smart,” the automated control system
which hay immeasureably extended the useful life
of the Oscar 6 space satellite, The Radio Amateur
Satellite Corporation, Amsatl, was reimbursed for
1973 administrative expensex and mechanism es-
tablished to review 1974 expenditures. A National
Convention was approved for 1977 in the Toronto
area, with turther details to come later. A new pin
will be provided at moedest cost for DXCC
members, with provision for updating their
countries total. QST will have additional con-
structional and technical articles when space
permits, and contimie to use quality papers despife
the shortages, The Board dedicated silence at the
start of #s neeting fo the kate Alban A. Michel,
WAWC, director from the Great Lakes Division.
There was also a motinn of condolence for Harry
Hick, cx-1E88, ST draftsmanfartist since {96,
Commendations were offered to the Intruder
Watch, and to the retiring vice presidents, Chasles
G, Compton, WEBUO, R, 0. Best, WSQKTF and
Robert W. Denniston, WODX. Studies by com-
mittess were ordered concerning the sister cities
program; Novice privileges tor Technpiciang; the
ARRI. field organization in the territories and
possessions; emergency communications literature,
uses of the League logo;, a membership amateur
radio reference library: the ARRIL QSL Buyeau;
repeafer freguencies in ihe six-mefer band; guide-
lines for League elections; Rule 9 of DXCC and a
periodic  listing of 6-Band Winners; and the
possibility  of  establishing an  executive vice
presidency in lieu of the general manager affice.
‘The full minutes uppear elsewhere in this
department.

REPEATER APPLICATIONS EASED

Life for repeater licensees has heen simplified,
and processing time for applications hopefully
teduced, by an action of the Federal Com-
munications Caommission on Japuary 10. H deletes
from application requirements the need to furnish
height above average terrain (HAAT) and effective
radiated power (erp). ‘I'his information now will
be filed us part of the repeater station log, Thus,
changes in antenna configuration or power can be
put into effect at will, without a wait of several
months for approval from FCC. Additionally, the
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words, “as installed,” relative to antenna patterns
have been climinated, as has the word, “auto-
matic” with respect to shutdown in case of
malfunction.

These changes came as a rexult of FCOC
experience with application processing and at the
urging of the League, ils VHF Repeater Advisory
Committee, regional repeaier associations, local
clubs and individual licensees. Incidentally, Motion
36 of the Annual ARRL Board meeting expresses
the appreciation of the League for the changes; but
Minute 70 urges continued efforts for further
revision and relaxation of repeater rules.

The new rules became effective on January 23,
1974, The texts of the Order and the rule changes
follow™

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D.C, 20554
In the Matier of
Amendment of Part 97
vegarding the showings
required with appli-
cations for repeater
stations.
ORDER
By the Commission: Commissioner Hooks gbsent.
Adopted: January 10, 1974
Released: January 11, 1974

1) The purpose of this Qrder i to amend the
rules for the Amateur Radin Service to change the
requirement that certain technical data related fo a
repeater station be filed with the application for
that station, The data now only need be entered in
the station log. It will no longer be necessary to
include the data with the repeater station ap-
plication.
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2y It is evident (o us, from the experience
gained in processing aimost 500 applications for
amateur repeater stations, amateurs have developed
the knowledge and capability to properly
determine the parameters of anienna height above
average terrain and effective radiated power, in
arvordanece with our reeles, Therefore, data on these
parameters are changed from application re-
guirements in Section 97.41(f), to logging te-
quirements in Section 97.111 (). This revised
procedure will benefit applicants, since they will
an longer need to include Jdata with their ap-
plications. {t will also benefit repeater station
licensees, since thev must no longer submit pro-
posed changes to the Commission, before making
modifications to their stations which would change
these parameters. 1t will benefit the Commission,
since it will not be necessary for us to review and
approve data. Therefore, these amendments offer
mutual henefits to amateurs and to the Com-
mission.

3 In Section 97.108(ay4}, the word “auto-
matically” iz deleted from the requirement for
provisions to limit the trapsmissions from a re-
motely ¢ontrolled station in the event of a mal-
function in the control Yink. The purpose wi the
requirement is to have a backup method of
terminating transmission, It is immaterial whether
the method is automatic or manual, and many
systems have heen licensed that use backup shut.
down methads that ate more manual than they are
automatic.

4) The words “as installed,” which were cun-
tained in the deleted Section 97.41(fW6), ate not
included in the new eounterpart Section
W11 7). We have learned from our prosessing
experience, it is overly difficult for most amateuss
to iletermine radiation patterns of an anienna as
installed. We feel this requirement can be deleted
without seriously compromising the overall
results.?

5} The net effect of these amendments will be
a raduction in the initial showings required for all
repeater station applications, and the elimination
of showings with applications for repeater stations
not proposed for remote conirol or involving
auxiliary link stafions, Licensees will now be able
to make modifications to their repeater stations,
except for changes involving remote control or link
aspects, without the need for prior Commission
approval. Our  processing s making headway

' Also deleted is the requirement that contour
gradations on topographic maps only he 50 feet.

66

The team: Vice President Carl L. Smith, WOBW.J;
President Harry J. Dannals, W2TUK; First Vice
President Victor C. Clark, WAKFC "and Vice
Prasident Necel B. Eaton, VE3CJ, who is also
nominee for {ARU president.

leensing those applications already on file, and as a
result of these amendments, we should have the
backlog eliminated in a matter of weeks.

Any station involving remote control or an
auxiliary link will still be required to make the
showings for applications and madifications e-
yuired by the remaining paragraphs of Section
©7.41,

6} Authority for these amendments is con-
tained in Sections (i) and 303 of the Com-
munications Act of 1934, as amended. The prior
notice and effective date provisions of the Ad-
ministrative Procedure Act {5 U.5.C, 553) do not
apply singe the amendments are procedural in
nature and relieve previpusly imposed restrictions
and requirements, and gince early adoption will
simplify  application  filing requirements. Ap-
plication processing and the issuancé of licenses
will be accelerated, thus illowing the Commission
to elinkinate its substantial backlog in this area.

71 1T IS ORDERED, that effective January 23,
1974, Part 97 of the Kules und Regulations are
amended as set forth in the Appendix hereto.

FEDERAL COMMUNICATIONS COMMISSION

Vineent J, Mullins
Sceretary

NOTE: Rules changes herein will be cavered by

T.S. VI (712)-4.

Changes and Additions

Part @7 of the Commission’s Rules is amended as
follows:

1. ¥7.41(f) and footnotes ! and 2 are deleted and
part (£) is designated | Reserved|.
2. ln 97.108, paragraph 97.108(a)(4) is revised as
follows:
@7.108 Operation of a remotely controlled station.
a) , ..,
4} Provisions must be incorporated to fimit
transmission to a period of no more than 3 minutes
in the event of a malfunction in the control link.

3. Section 97.111(c) is amended and part (i) &
faotnotes 1 and 2 are added as follows:

97111 Operation of a repeater station.

2) A repeater statron may be concurreatly
operated on more than one frequency band.
Crosshand eperation of repeater stations is pro-
hibited, ie, both input (receiving) and output
(transmitting} frequencies for a partienlar repeated
transmission must be within the same frequency
band. Operation on more than one output fre-
quency on a single frequency band is prohibited
except when specifically approved by the (Com-
mission, Repeater stations authorized to operate in
conjunction with one or more auxiliary link
stations may utilize an input frequency in a
different frequency hand provided the input fre-
quency of the auxiliary fink station{s) is in the
same frequency band as the output frequency of
the repeater station,

f) When in opecation, the log of a repeater
stationt must afso show the following information
for each frequency band in use.
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1} Location of the station transmitting an-
tenna, marked upon a topographic map having a
scale of 1:250,000, and contour intervals.'

2) The transmitting antenna height
average terrain,”

3} The effective radiated power in the horis
zontal plane for the main lobe of the antenna
pattern, calculated for maximum transmitter cut-
put power.

3} The transmitter output power,

53} The loss in the transmissicn line belween
the transmitter and the antenna, expressed in
decibels.

6) The relative gain in the horizontal
the transmitting antenna,

7) The horizontal and  vertical radiation
patterns of the transmitting antenna, with
reference to true north (for harizontal pattern
only), expressed as relative field strength {voltage)
or in decibels, drawn upon polar coordinate graph
paper, and method of determining the patterns.

above

plane of

!Indexes and ordering information for suitable
maps are available from U8, Geological Survey,
Washington, DC 20242, or Federal Centex, Denver,
Colorado §0225,

*See Appendix 5.

W4KFC, VE3CI, WaBWJ VICE PRESIDENTS

At the Annual Meeting of the ARRL Board of
Directors held January 17-18, 1974, Victor C.
Clark, W4KFC, was unanimously elected First Vice
President; the incumbent, Charles (. Compton,
W@ABUQ, declined the nomination, feeling his
background and skills might be more effectively
used in activities of the new ARRL Foundation,
Vic is 56, lives in Clifton, Virginia, and has just
retired as laboratory director, U8, Coast Guard
Electronics Engineering Laboratary. He has been
director from the Roanoke INvision sinee 1967 and
a member of the Executive Committee since 1969
{on which he continues, £x officio), Other leader-
ship activities: Boazd liaison to the ARRL Contest
Advisory Committee since T968; SCM Arizona,
1938-1939 and Virginia, [950-1952; past pres-
ident, Potomac Valley Radio Club; past radio
officez, Northern Virginia RACES; ORS, AREC,
A-1 Operator Club. He is 4 Charter Life Member of
ARRL and has been licensed since 1933,

Noel B. Eaton, VE3CJ, of Waterdown, Ontario,
who is 64 and retired, has been elected a vice
president, again unanimously, when Raobert W.
Denniston, W@DX, declined to run for reelection,
because of the pressure of personal affairs. Noel
was vice director from the Canadian Divigion from
January 1 to May 13, 1960, advancing to director
upon the election of the late Alex Reid, VE2BE, to
4 vice presidency. He has served on the Executive
Committee of the League since 1962 and as
Treasurer of Region Il TARU since that division
was constituted in 1964. VE3C] is 1 past president
of the Hamilton Amateur Radio CTub and of the
Ontario  Amateur Radio Association (now the
Radio Soceity of Ontario). Licensed since 1937,
Noel is also a Charter Life Member of ARRL.

‘The third vice presidency went to Cart L.
Smith, W@BWI, who edged out Roberi York
Chapman, W1QV, 2 votes to 7. Carl is 35, lives in
Denver, Colorado, and is an airline captain with
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Western, W@EBWJI  was vice director. Rocky
Mountain  Division, 1957-1958, director
1961-1970, vice president-ARRL, 1970-1972 and
honotary vice president-ARRL, 1972-1974. He was
SCM of Colarado from 1959 to 1961, is u past
president of the Denver Radio Club, and served on
the ARRL Executive Committee trom 1966 to
1969. He is alzo o Charter Life Member of ARRL.

Charles G. Compton, WPBUO : Roemer 0. Best,
WSOKF, Wayland M. Groves, WSNW; F. E. Handy,
WIBDI and Robert W. Denniston, W@DX, were
elected as honoraty vice presidents. President
Harry J. Dannals, W2TUK: SHecretary John
Huntoon, WIRW; and Treasurer favid H.
Houghton all were unanimously reclected. All will
hold office through the Annual Meeting of 1976,

W4ACY, YE2MS NEW DIRECTORS

Filling the Roanoke director vacancy caused by
Vic Clark’s election as First Vice President and
subsequent resignation as director is L. Phil Wicker,
W4ACY, 65, president, Standard Theatre Supply
“ompany of Greensboro, North Carolina. Phil has
heen vice director from the Roanoke Division since
1967 and assistant director, 1953-1966; past
president, Greensboro Radio Club; radio officer,
Greensboro RACKS, EC, PAM, OPS, OVS, and
AREC. He is a Charter [ife Member of ARRL and
has been licensed since 1930,

Similarly, A. George Spencer, VE2MS, has
wssumed the post of director from the Cuanadian
Bivision. George lives in Heaconsiield, is 52 years
old, and is engineering manager of Bechtel and
Company, Montreal, engaged in design of large
industriai plants. VE2MS has been vice director of
the division since 1970 and is pust president of
Niagara Peninsula Amateu; Radio Club; Buncombe
County (North Carolina) Amateur Radio Club; and
the Montreal Amateur Radio Club. He's been
licensed since 1948,

MORE TIME GRANTED FOR SPACE STUDY

East month in this depariment we presented
the ARRL request for more time for comment in
Docket 19852, FCOs Inquiry into suggestions for
rules gaverning the Amateur-satellite Service.

On January 4, FCC released an Order extending
the time for comment until April 8, 1974, in place
af the original date, Junuaty 7. An original and 14
copies of comments is called for; the address is
simply FCC, Washington, DC 20554,

COMMON EMERGENCY FREQUENCY, ALASKA

The Federal Communications Commission has
issued 4 Notice of Proposed Rulemaking, Docket
19909, looking toward the establishment of
4383.8 kHz as a caommon emergency frequency for
Alaska. Stations in the amateur, fixed and mobile
services {regulated by Parts 81, 83, 87, 89, 41, 93
and 97 of the FCC rules) could intercommunicate
for emergency traffic, using single sideband
{emission 2.8A3I) with peak envelope power of
150 watts. The proposal originated with the State
of Alaska Department of Public Works, und
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originally was to include the Citizens Radio Ser-
vice. On this point, however the Commisssion said:

*Also, it is believed that the question of whether
the system proves workable would depend largely
upon the degree of cooperation and discipline on
the part of all of the participants, both Govern-
ment and non-Government. Because of the past
history of operating rule violations in the Citizens
Radio Service, their inclusion could jeopardize the
siccess of the emergency nefwotk . . . Because of
the proficiency of the Amateur Radio Service in
sffectively employing high frequency equipment to
provide vaiuable emergency communications aover
the years, it is proposed to permit this Service to
participate in the use of the common emergency
freguency in Afaska . . ,”

Deadline fur comment was February 4 and
reply comment February 22. A League filing in
support of the proposal was autharized by Minute
64 of the January ARRL Board Meeting.

KPTVO JOINS REPEATER
ADVISORY COMMITTEE

ARRL President Harry J. Dannais, W2TITE, has
appointed D, J. Manson, KOTVO to the ARRL
VHF Repeater Advisory Commitiee for a two-year
term which began on Janoary . Don lives in
Columbia, Missouri, where he is trustee of
WAGVWP. He serves the Missouri Repeater Counci
4% chairman and state frequency coordinator and is
sthergency coordinator for Boone County. KYTVOD
has been licepsed for tweive years, currently as
Advanced Class. The hoider of a PhD # physics,
Don is Assoriate Professor of Radiology and
Electrical Engineering at the University of
Missouri.

TWO LICENSES: ONE PAPER

Olecasionally zome confusion is caused by the
fuct that an FCC amateur uperator license and
primary amateur station license appear on the same
form. A secondary amatewr license, on the other
hand, is alone on its form, and does not contain
any information about operaior privileges. One of
the members asked the Gettysburg processiog
office a guestion on the subject, and received an
answer which did not tally wath earlier information
from the Commission. We asked for clarification
from Washington: the answer may prove helpful to
all amateurs:

New
Canadian
Jirectar
A George
Spencer,
VE2MS.

Thank yau for bringing the matter contained in
vour letter of Qctober 31, to our attention. You
are correct in your interpretation of the rules.

A better reply [from the FCC office| would

have been: .
Section 97.83 requires an amateur radio operator
to have his original operator license in his personal
possession while he is the control operator of any
amateur radio station. Since Section 97.40(b)
requires every amateur radio -operator t¢ have a
primary amateur radio station license, the operator
license and primary station license are combined
on the one instrument of awthorization, Qperator
privileges cannot be authorized on an additional
station license, only a primary station license.
Therefore, when an amateur is the control aperator
of his secondary station, he must have, his original
operator license, which also happens to authorize
his primary station, in his personal posgession. In
addition, he must have the original, yr a photo-
copy, of his secondary station licenselposted in
compliance with Section 97.85, or in lus personal
possession, :

Possibly vou could remind your members to
refrain from direeting inquiries on rules and policy
to our Gettysburg Processing Section. First, they
should consult the rules (which are quite specific in
this particular case), and if they stil need an
answer, to contact this effice. Not only will we be
able to better respond, but it also gives us
additional insight on the types of questions our
licensees have,

Sincerely yours,

A. Prose Walker

Chief, Amateur and Citizens
[Yivision [

TRAFFIC INTERPRETATION FROM FCC

The controversial decisions on third party
traffic handed down by the Federal Com-
munications Commission in Docket 19245, the
“Fyebank Matter,”” have been further interpreted
in a letter authorized by the Commissioners on
November 218, 1973. The letter replied to one from
the trustee of a club station interested in handling
international message traffic for a missionary or-
ganization. The viub had requested a waiver of
section 97.114 (which limits third-party traffic)
and z declaratory rtuling that the missionaries’
messages could legally be sent and received by
amateur radio.

The Commission letter offers insights into
current thinking and thus may be of interest to
other ainateurs faced with decisions on what is
acceptable traffic:

You request exemption from the Amateur
Radioc Service rules which prohibit the use of an
Amatsur Radip Service station for business pur-
poses, The tules in question, 97.112 and 97.114,
probibit the use of 4n amateur station for the
transmission of messages for hire or for com-
munication for material compensation. burther,
the rules prohibit third party traffic involving 2
material compensation to any party or to facilitate
the regular business or commercial affairs of any
party.

Under these rules personal and emergency
third-party communications are permitted. [n ad-
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Ar the 1923 ARRL National Convention in
Chicago, ARRL Traffic [Communications)
Manager Fred Schnell, then 1MO, met with Leon
Deloy, BAB of France, to schedule tests in what
became the first short-wave transatlantic amateur
comimunication. [t was the revoiutionary break-
through which opened short-waves 1o general
communications use. Fifty years later, now WACF,
Ered Schnell sends the message which follows:

To the many amateurs of France,
Belgium, Germany and Bulgaria, who so
kindly sent to me such warm messages of
congratulation on the SOth anniversary of
the first Transatlantic QSQ, my sincere
thanks. They made me feel very happy,
proud znd humble. | only wish Leon Deloy
could have been here to share in the
memaries brought about by this historic
svent, and that | again could have said to
him “OH BOY — F.B.” May each of you in
some way become involved in making his-
tory in the futwre of amateur radio, This, 1
assure you, would be most rewarding. Many
af you have asked for QSL cards, but due to
iliness since June of 1969, 1 have not been
ahle to. operate my station, W4CF, and { do
not have any cards. Sorry. Again my sincere
thanks and 73 to each of you.

dition, third-party traffic on behalf of an or-
ganization is permitted to the extent it does not
involve the regular business or commercial affairs
of the arganization, or during emergencies. Or-
ganizational third-party traffic involving regular
business or commercial affairs i3, however, pro-
hibited. Under these rules an organization like the
Red Cross is allowed to use amateur radio to
coordinate disaster activities but not for its day-
to-day functions.

The tules adopted in Docket 19245 were
written, among other reasons, so as to preclude
non-amateur ¢ommunications and organizations
from encroaching upon the amateur radio fre-
quency spectrum, and legitimate purposes of the
Amateur Service. In adopting these rules, it was the
Commission’s belief that amateur radio should not
becume a guasi-husiness type radio service. Such
activities would be outside of the scope and
purpose of the Amateur Service. (See 97.1).

The Amateur Service was never intended to
take the place of a two-way business radic com-
munication service or a common carrier operation.
Simply hecause a non-amateur organization finds
amateur stations convenient with which to -meet
its vegular non-emergency communications needs
cannot justify the use of amateur frequencies.
While the Commission encourages amateur opera-
tors to hundle and develop a message handling
capability, it would not be consistent with the
purposes of the Amateur Radio Service to permit
an amateur station to operate what amounts to a
communications service for a third-party entity —
notwithstanding the fact that the entity may be
highly meritorious.

The rules you guestion were not directed to
any particular group, charitable or other, or in-
dividual. While they do prohibit some of your
proposed activities, except as set forth helow, they
also apply to all third parties, including amateur
repeater organizations, amateur club stations, and
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phone patch type operations, all of which are

suhject to the temptation to transmit
emergency commercial and business messages.
We find that you have not shown that you are
in aay different citcumstances than any other group
which desires to transmit business-related ¢om-
munications using amateur sfations. Other
charitable groups have apparently been ahle to
function effectively within the limits imposed by
the Amateur Radio Service Rules. In fact, we note
that the rules adopted in Doecket 19245, the
primary subject of your waiver request, liberalized
the types of permissible organizational third-party
traffic, primarily for the henefit of eleemosynary
gronps. Moreover, we also take note that wou
admit, and the logs of your amateur station clearly
show, that you ignore the International Felecom-
munications Union Radio Regulation’s re-
quirement that third-party traffic be carried only
between countries assenting thereto. Even if we
granted your waiver reguest, it appears that you
would still not have achieved adequate relief.
Attached to this letter is a list of countries which
permit third-party traffic with the United States.
The material submitted with vour waiver re-
quest tends to indicate a misunderstanding of our
rules. These rules prohibit communications, the
purpose of which is to facilitate your or-
ganization’s routine husiness activities. Personal
messages as well as emergency communications are
permitted. We take particular note that your
construetion and interpretation of the definition of
emergency communications are apparently nar-
rower thanp the Commission’s. For instance, we
woilld consider that messages to save eyesight,ora
limb. or to aid persons subject to severe disasters.
e.g., the Nicaraguan ecarthquaks, would come
within the present definition of emergency
sonmmunications. The use of amateur radio stations
to facilitate rtelated activities, although not an
integral part of the emergency itself, would also

non-
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vome within the scope of an emergency com-
munication, An example of this would be the
vrdering of o part needed to repair a vehicle 3o that
an injurad person couid be moved to medical aid.
We believe amateur operators are fully capable
of Jetermining whather, given a specific set of
circumstances, 4 message s a0 emergency com-
mumcation as opposed to being for the conduct of
the regular husiness atfawws of a third party,
However, the Commission recognizes that rule
making may be needed i the tuture i amateur
have difficulty applving the rules and conducting a
veasornable amount of self-enforcement on the use
ot amateur stations on hehalf of non-amatuer
grganizations,
Accordingly, your waiver tequest is hereby

denied.

#Y DIRECTHON OF THE COMMISSION

Vincent J. Muliins

Secretary

FUNTHER. PRESIDENT OF QCWA

Frank A. Giunther, W2ALS, has been installed
as president of the CQuarter Century Wircless
Association, receiving the gavel from its immediate
past president, Senator Barry M. Goldwater,
K7UGA. Frank is the retired president of Radio
Engineering Laboratories; retired executive vice
president of Dynamics Corporation of America;
pust president, Armed Forces Communications and
Flectronics Association; and a Life Fellow, IEEE.
Other officers of the national QUWA are WOATC,
vice president; K41DC, treasurer; W1DJ, secretary;
W4YK, WOHG, WRKW, W4OQR and WIKW,
directors. Information on QUWA, an international
organization of amateurs who have been in the
hobby for 25 yvears or more, ¢an be obtained from
the executive secretacy, Gus Gironda, W2IE, 1417
Stonybrook Avenue, Mamaroneck, NY 10543,

NEW VO BUREAU MANAGERS

William Coffen, VOIKM, of 5t. John's, has
been named QSL Burean Manager for VOI, re
placing the late Frnest Ash, VOIAA. The burean
address continues as Box 6, St. John’s.

Handling cards for VO2z now is Stan L.

Parsons, YO2AS, statinned by the Royal Canadian
Mounted Police at Goose Bay., Labrador. Box 232
will continue as the Burean address.

AUGUSTUS M. WILSON, WINPG

it is with considerable regret that we repart the
death of Augustus “Gus™ Wilson, WINPG, an
important member of The ARRL Hg. technical
staff. He passed away on January 19 after a short
iliness. Gus joined the Hq. staff in 1964, 2t which
time he served as a laboratory technician. Later, he
transferred to WIAW, where he served as one of
the station operators. He rejoined the fechnical
department in 1967, and became Ilaboratory
manager, the position he Ffilled until his death.
Many of the unique and interesting construction
projects capried in QST and other League pub-
tications were designed and built by Gus. There is
scarcely a recent issue of (ST in which his
handiwork is not exhibited. Many of von will
remenber Gus as a friendly tour guide who
vonducted visitors through the Hq. building and
W1AW. WINPG will be deeply missed by the Hg.
employees, as well as by his many amateur radio
friends. Gus was 62 years old at his passing, and
lived in Wethersfield, Connecticut.

ERNEST ASH, VOIAA

We're so1Tv to report the death last November
of Ernest Ash, VO1AA, OSL manager for New-
foundland for some 25 vears. Ernie was founder
and first president of the $t. John’s Radio Club in
1921, His first license came in 1923 - BAA,
followed by SEA, BERN, VORA, VOILA and,
finally, VO1AA. He was a member of the Society
of Newtoundland Radic Amateurs from its he-
sinnings, and rarely missed a meeting, {In-
cidentally, SONRA is seeking issuance of VO1AA
to the club as a memorial to Ernie). Our svm-
pathies 1o his wife Mary.

T S— N S S A S S — a——

FCC Examination Schedule

\

For the convenience of those planning to l
take an FOC examination for General, Ad- l
vanced, or Extra Class license, we present a
teniative schedule of dates and places. !
{Applicants for Novice, Technician, or Con- l
ditional Class licenses should follow pro-
cedures outlined in Chapter 5 of.the Radio '
Admateur’s License Manunl.

-
I
I
I
I
l

S ——

The ARRL Foundation Inc. gets its Board of
Directors — the “inside” crew posed here: W6ZRJ,
WBETU, W1QV, waDQD, WOPAN. Not shown are
the "'public’ directors: WIMBK, WA4GFY, WEKG
#nd WOBE. Donations, memorials and bequests are
now in order and can he addressed to ARRL/
Foundation, Inc., Newington, Connecticut 06111.



These schedules change from time to time, and thus it would be advisable to verify the examination
times by phone before visiting an FCC office. Of course, no tests are administered on national holidays.
Additional examination points are listed after the office schedule in most districts; at such places,
appointments should be made during the month previous through the district engineer, He will probably
ask that the completed form 610 and check or money order for 39 be filed in advance. An applicant
may appear af any FCC examination point regardless of where he lives. Recent changes are in bold face.

1 Boston, Mass. 02109; India & State Streets:
Tues.-Wed. 9-11 A.M. Exams with code test, Wed.
only, 9 AM. Also conducts examinations  at
Bangor, Me. in May and Nov.; Hartford, Conn. in
April and Oct.; Portland, Me. in April and Oct.

2 New York, N.Y. 100i4; 641 Washington
Street; Tues,-Thurs., %-noon. Also conducts exam-
inations at Albany, N.Y. in Mar., June, Sept,. and
Dec.

3 Philadelphia, Penn. 19106; 2nd & Chestnut
Streets; without code test, Mon.-Wed., 10-12 A M.;
with code test Tues.-Wed,, -9 A.M.

4 Baltimore, Md. 21201; 819 Geo. M. Fallon
Federal Bldg., 31 Hopkins Plaza; Mon., :30 A.M.

5 Norfolk, Va. 23502; Military Circle, 870
North Military Highway, Thurs., 9 A.M. Also
conducits examinations at Salem, Va. in Apr. &
Qet,; Wilmington, N.C. in June & Dec,; Winston-
Salem, N.C. in Feb., May Auvg., and Nov,

6 Attanta, Ga. 30303; 1602 Gas Light Tower,
235 Peachtree Street, N.E.; Tues. and Fri.,3 A.M.
{0 noon; exams with code test, Fri. only, 89 A.M.
Also conducts examinations at Celumbia, S8.C,,
May and Nov. Nashville, Tenn. in Feb., May, Aug.,
and Nov.; Memphis, Tenn. in Jan., Apr., July, and
Oct.; Knoxville, Tenn, in Mar., June, Sept., and
Pec,; Birmingham, Ala. in Mar:. June, Sept., and
Dec.

65 Savannazh, Ga, 31402; York & Bull 5t., P.O,
Box 8004, by appointment one week in advance
only.

T Miami, Fla, 33130; 51 8. W. First Avenne,
Exams with code test, Thurs. 9 A.M.: others, Tues.,
Wed., 8 A.M. - 1P.M. Also conducts examinations
at Jacksonville, Fla. in Apr. and QOct.

7T Tampa, Fla. 33606; 500 Zack Street; by
appointment made one week in advance only.

B8 New Orleans, La. 70130; 600 South Street;
with code, Tues., 8:30 A.M., others, Tues.-Wed.,
B:30-noon. Also conducts examinations at
Jackson, Miss. in June and Dec.; Little Roek, Ark.
in Feb,, May, Aug., and Nov,

8M Mobile, Ala. 36602; 113 3t. Jaseph Street;
call Monday for appointment.

9 Houston, Texas 77002 515 Rusk Avenue;
without code, Eri. 9 A.M. to noon; with code,
Thurs.,, 35:30-9:30 A.M. Also conducts exam-
inations at 3an Antonio, Texas in Feb., May, Aug..
and Nov.; at Corpus Christi, Texas in lune, and
Dee,

9B Beaumont, 'Fexas- 77701; 300 Willow
Street; by appointment one week in advance only.

10 Dallas, Texas 75202; Rm 13F7, Federal
Bldg., 1100 Commerce St,, Tues 8-noon. Also
conducts examinations at El Paso, Texasin Feb._,
June and Dec.,; Lubbock, Texas in March and
Sept. Oklahoma City in fan., Apr,, July, and Oct.;
Tulsa in Feb., May, Aug. and Nov.

11 Los Angeles, Calif, 90012; Rm 17545 312
N. Spring S5t.: Wed. 9AM, and 1 P.M. Also
conducts examinations at Bakersfield, Calif. in
May: Las Vegas, Nev. in Jan. and July: Phoenix,
Ariz, in Jan., Apr., July, and Qct.; Fueson, Ariz. in
Apr. and Oct.

IS San Diego, Calif, 221025 (245 Seventh
Avenue; by appointment one week in advance
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only, '

12 Han FKrancisco, Culif, 94111; 555 Battery
Street; ¥Fri., Extra 8:30 AM.; General and Ad-
vanced 10 A.M. Also conducts examinations at
Fresno, Calif, in Mar., June, Sept., and Dec.; Reno,
Nev. in Apr and Oct.

13 Portland, Ore. 97204; 319 8, W, Pine St.;
Fri. 8:45 A.M. Also conducts examinations at
Boise, Idaho in Apr. and Oct.; Klamath Falts, Ore,
in May.

14 Seattle, Wash. 98104 209 st Avenue; Fri.
8:45 AM. Also conducts examinations at Billings,
Mont. in Apr.; Helena, Mont. in Apr. and Oct.;
Spokane, Wash, in Apr. and Oct,

15 Denver Colo. 802023 19th Street between
California and Stout Streets; Ist and 2nd Wed. 8
AM. Also conducts examinations at Albuquerque,
N. Mex. in Apr. and Qct.; Rapid City, 5. Dak, in
May; Salt Lake City, Utah in Mar,, June, Sept., and
Dec.

16 S5t. Paul, Minn. §5101; 4th and Robert
Streets; Fri., 8:45 A. M. Also conducts exam-
inations at Jamestown, N. Dak. in Qct.: Marquette,
Mich. in May; Sioux Falls, 5. Dak. in Mar., June,
Sept., and Dec.

7 Kansas City, Mo. 4106; 601 E. 12th St.;
Thurs.,, 1 P.M. Also conducts examinations at [les
Moiney, lowa in Mar., June, Sept., and Dec.;
Omaha, MNebr. in Jan., Apr., July, and Oct.; St.
Louis, Mo, in Feb., May, Aug., and Nov.; Wichita,
Kans. in Mar. and Sept.

13 Chicago, [ll. 60604; 219 South Dearborn
Street; Fri., 9 A.M. Also conducts examinations at
Davenport, Iowa in Jan., Apr., July, and Oct._; Fort
Wavne, Ind. in Feh., May, Asug., and Nov.; in-
dianapolis, Ind. 1n Feb., May, Aug., and Nov.:
Louisville, Ky. in March, June, Sept. and Dec.;
Milwaukee, Wisc. in Jan., Apr., July, and Oct.

19 Detrpit, Mich. 48226; Washington Blvd. &
Lafayette Street; Fri., 9 AM. and 1 P.M, Also
conducts examinations at Charlaston, W, Va. in
Mar., June, Sept., and Dec.; Cincinnati, Chio in
feb., May, Aug., and Nov.; Cleveland, Ohio in
Mar., June, Sept., unad Dec.; Columbus, Ohio in
Jan., Apr., July, and Oct.; Grand Rapids, Mich,, in
Jan,, Apr., July, and Oct.

20 Buffalo, N.Y. 14202; 905 Federal Bldg.,
111 West Huron St.; Fri., 9 AM.; for groups of §
or more, by appointment. Also conducts exam-
inations at Pittsburgh, Pepna. in Feh., May, Aug.,
and Nov.; Syracuse, N.Y. in Jan., Apr., July, and
Oct,; Williamsport, Peana. in Mar., and Sept.

21 Honoluhi, Hawaii 9&80%; 502 Federal
Building; Wed., 8 A.M. and by appointment. Also
condducts examinations at Hilo in March and Sept.,
Lihue, Kaual in April and Ofet.; Wailuka, Maui in
March and Sept.

12 San Juan, PR, 00903; 322 U.S, Post Qffice
and Courthouse, P.O). Box 2987; Fri., 9 AM,

23 Anchorage, Alaska 99501; Rm -63, U.8,
Post (Mfice Bldg., 4th & G Stree(s; PO, Box 6d4;
Mon.-Fri.,, by appointment only. Also conducts
examinations at Fairbanks, Juneau, and Ketchikan
in Apr. and Oct,

24 Washington, DL.C. 20554; (919 M Street,
N.W. EFri. 9:00 AM. and 10:30 AM,
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COVER PLAQUES FOR 1973

Each month the Directors of ARRL select by
mail vote the best article af the month contributed
by a4 volunteer (staff-written articles are not in
coippetition). The award itself consists of a zinc
printing plate of the front coves, mounted on a
walnut board.

Winners last year were:

Janwary: “Crossed Yagi Antennas for Circular
Polarization,” by Katashi Nose, KH6l)

February: “An 1C Keyer with Programmabie
Erasahle Memory,” by Thomas P. Riley,
WAIBYM

March; *“The W2FMI Ground-Mounted
Vertical,” by Jerry Nevick, W2 FMI

Aprit: *“Another Look at Reflections,” by M.
Walter Maxwall, W2DU

May: “A Medium-Power HE SEB/CW Transmitter,
Part I,” by Timothy P, Hufick, W@MILI/4

June: “A Practical Approach to Two-Meter bre-
gquency Synthesis, Part 1,”” by Peter J. Bertini,
K1ZiH and Richard Van Hooft, WB2MBI

Juty: A Simple Compuating SWR Meter,” by
avid Fayman, WGl

August: “The Micromountainear,”
Hayward, W7ZO1

Heptember! “An HP-Band Solid-State Amplifier,”
by fack Mannon. WaFIG

October: “The Tunable Crystal Oscillator,” hy
Larry Lisle, K9KZT

November: ““The Log-Perindie Dipole Array,” by
Feter ). Rhodes, K4EWG

December: “How to Build an 58B Transceiver,”” by
Howard J. Stark, WA4MTH

Short

by Wes

GEORGE BENNETT JAILED

George Bennett [of Detroit, Michigan| and the
tnited CR’ers of America {UCBA), of which
Bennett is founder and President, were found
guilty on December 20, 1973, on all charges of an
[1-count indictment following a trial before a
Pederal Jury in Detroit, Mich.

The defendants were conaficted of violating
various provisions of the United States Code by
distributing counterfeit radio station licenses pur-
partedly issued by the ECC., Bennett and the
United CB’ers of America were also found guilty of
making fzise statemenis to the Fedetal Com-
munications Commission in an application for a
license in the Citizens Radio Service.

The jury found that Bennett and the United
CB’ers of America had devised a scheme intended
to defrand members of the public and the
rovernment of the United States and that the
defendants” activities had impeded the lawful
regulatory functions of the FCC.

Bennett and the United CB’ers of America were
also convicted of violation of the mail fraud statute
and conspiracy,

Judge Cornelia Keonedy, who presided at the
frial in the United States District Court for the
Eastern District of Michigan, revoked Bennett’s
bond and placed him in the custody of the Marshal
pending sentencing.

The case was prosecuted by Gordon 3. Gold,
Assistant United States Attorney for the Eastern
District of Michigan. The evidence presented was
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deveioped by the FCC und resulted trom an
investigation vonducted by the Comiunission over
the past three years. ~ FOC News Release.

PETITIONS FOR RULEMAKING

Albert F, Coolen, WIPI, has petitioned for a
vhange in the cut-off date. for the Extra (lass
“grandfather clause™” from May 1917 to December,
1941; this is RM-2276, recorded at FCC on
November 8, 1973. RM-2277, dated November 12,
1973 is a request from Honald J. Potaczala,
WA2BGT, asking that Section 97.7¢dW1) be
amended to omit screen snd grid power con-
sumption when figuring power input at a Novice
station. Sam E. Green, WSTON and James W,
Robinson, K5PNV, have asked in RM-2184 for
Technician privileges in the entire 144-148 Mtz
band.

MINUTES, T"HE 1974 ANNUAL MEETING
BOARD OF DIRECTORS
THE AMERICANRADIORELAY LEAGUE
danuary 17-18, 1974

1) Pursuant to due notice, the Board of Plirec-
tors of The American Radio Relay league, Ilnc,,
met in annuul session at the Holiday Inn, Hartford,
Connecticut, on January 17. 1974, The meeting
was called to urder at 9:33 A M., with President
Harry J, Dannals, W2TUK, in the Chair, and the
following directors preseni:

Rov L. Albright, WSEY B, West Gulf Division

Max Arnofd, W4WHN, Detta Division

Robert York Chapman, W1QV, New England Div
Vietor C. Clark, WAKFC, Roanoke Division

Charles M. Cottereil, W@SIN, Rocky Mountain Div.
Noel B, Eaton, VE3ICI, Canadian ivision

Richard A. Egbert, WSETU, Great Lakes Division
I. AL Gmelin, W6 ZRI1, Pacific Division

Paul Grauer, WOFIR, Midwest Division

John R_ Griggs, WKW, Southwestern Division
Philip E. Haller, WOHPG, Central Division

Harry A. McConaghy, W38SW, Atlantic Division
Laery E. Price, W4DQD, Southeastern Division
Larry J. Shima, WYPAN, Dakota Division

Robert B. Thurston, WTPGY, Northwestern Div.
Stan Zak, K2510), Hudson Division

Also in attendance, as members of the Board
without vote, were Charles (. Compton, WEBUO,
First Vice President; R. (). Best, WSQKF, Vice
President; and John Huntoon, W1RW, {General
Manager. Also in attendance, at the invitation of
the Board as non-participating observers, were the
following Vice Directors: Jesse Rieberman, W3KT.
Atlantic BPMvision: George Spencer, VEIMS, Uan-
adian; Edmond A. Metzger, WOPRN, Central; John
H. Sanders, WB4ANX, Delta; Willlam E. Clausen,
WRIMI, Great Lakes; George Diehl, W2iHA, Hud-
son; Richard W. Pitner, W¢FZ0O, Midwest: John C.
Sullivan, W1HHR, New Hngland; L. Phil Wicker,
WaAACY, Roanoke; and Ted R. Wayne, WB4CBP,
Southeastern, There swere also present Honorury
Vice Presidents F. E. Handy, W1BDI, and Carl L.
smith, W@BWI: Treasurer David H. Houghton;
General Counsel Robert M. Booth, Jr., W3PS
Assistant General Mmager Richard L. Baldwin,
WIRU; Communications Manager {ieorge Hart,
WINIM; Senior Assistant Secretary Perry K. Will-
jams, W1UED; and (5T Technical Editor Doug
DeMaw, WICER.
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2} The Board steod in a moment of silent
tribute to the late Alban A. Michel, WSWC, former
Great Lakes Division Director,

31 On motion of Mr. Gmelin, seconded by Mr.
shima, unanimously YOVUFD that ltems 140 and 1t
of the agenda (election of officers and Executive
Committes) he moved forward to follow ltem 5
{reparts of committees}; and that kem 12 {ap-
potntment of committees) be maved up to follow
Item 7 (acceptance of director’s reports).

4} On motion of Mr. Thurston, seconded by
Mr. Chapman, unanimously VOTED that the min-
utes of the 1973 Second Meeting of the Board of
Prirectors are approved in the form in which they
were issved by the Secretary.

51 At this point, extensive oral reports were
offered by the officers of the League, during the
course of which the HBnard was in recess from
10:37 to 11:03 AM., and again for luncheon from
12:33 to 1:32 P.M. Public relations consultant Don
Waters joined the meeting.

6} Mr. Haton, as  Chairman, presented the
repart of the International Affairs Committee; Mr.
Griggs, as Chalrman, presented the report of the
Plans and Programs Commitiee; Mr, Arnold, as
Chairman, presented the report of the Membership
Affairs Committee; Mr, Shima, as Chairman, pre-
sented the report of the Management and Finance
Committee; Mr. Guelin, as Chairman, presented
the report of the Legal and Regulatory Committes,

7} As linison directors, Mr. Albright presented
a report for the VHF Repeater Advisory Com-
mittee; Mr, Shima for the Coatest Advisory Com-
mittee; Mr. Chapman for the DX Advisory Com-
mittee, Mr. Arnold for the Emergency Communi-
cations Advisory (Committee; Mr. Clark for Amsat;
Mr. Gmelin for Project Oscar: and Mr. Compton
for the Amateur Satellite Service Council.

8} Proceeding to ejections, the Chair appointed
Messrs. Wicker and Metzger as tellers, and an-
nounced the opening of nominations for the office
of Prasident, Mr, Chapman nominated Mr, Dannals.
Gn motion of Mg, Clark, seconded hy My, Albright,
unanimously VOTED that the rtominations are
closed. On mation of Mr, Thurston, seconded by
Mr. Albright, unanimousiy VOTED that the Secre-
tary is instructed o cast one ballot re-electing
Harmry J. Dannals, W2TUK, President of the League
for the ensuing term. (Applause),

Y} The Chair announced the apening of nom-
inations for the office of First Vice President. Mr.
Eaton nominated Mr, Clark. Mr. Cotteretl nom-
inated Mr. Compton; but, after expressing appre-
ciation. Mr., Compton declined the nomination. On
motion of Mr, Price, seconded by Mr. Griggs,
unanimously VOTED that the nominations are
clased, On motion of Mr. Gmelin, seconded by Mr.
Arnold, unanimously VOTED that the Secretary is
instructed to cast one ballot electing Victor .
Clark, W4KFC, First Vice President of the League
for the ensuing term. (Applause).

10} The Chair announced the opening of nom-
inations for an additional vice president. Mr.
Gmelin nominated Mr. Eaton. Mr. Eaton nomina-
ted Robert W. Denniston, W@DX. Mr, [Dannals
reported to the Board iz message from Mr. Den-
niston  expressing sincere regret that he must
decline because his personal affairs would not
permit his continuing as an officer of the League or
IARU, and his endorsement of Mr. Eaton for the
past. On mation of Mr, Zak, seconded by Mr.
Giriggs, unanimously VOTED that the nominations
are closed. On motion of Mr. Arnold, seconded by
Mr. Haller, unanimously VOTED that the Secre-
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tary is instructed to cast vne ballot electing Noel B.
Eaton, VE3CJ, a Vice President of the League for
the ensuing term. {Applause).

t1} The Chair announced the opening of nom-
inations for an anddittonmal vice president. Mr.
Cottere!l nominated Mr. Smith. Mr. Price nomina-
ted Mrp, Chapthan. On motion of Mre. Griges,
seconded by Mr, Zak, unanimously VOTED that
the nominations are clpsed. The Tellers announced
the result of the hallotting as follows:

Mr. Chapman 7

Mr, Smith ]
Wherenpon Carl 1. Smith, W@BWJ, was declared
elected a Vice President of the League for the
ensuing term. (Applausel.

12y The Chair announced the npening of nom-
inations for honorary vice presidents. On motion
of Mr., Shima, seconded by Mr. McConaghy,
unanimously VOTED that Charles . Compton,
WHBUQ, is elected an Honorary Viee President of
the League for the eosuing term. (Applause), On
motion of Mr. Albright, seconded by Mr. Griggs,
unanimously VOTELD  that Roemer (). Best,
WSQKF, is elected an Honorary Vice President of
the l.eague for the ensuing term. (Applause). On
motion of Mr. Thurston, seconded by Mr. Griggs,
unanimously VOTED that Wayland M, Groves,
WINW, is elacted an Honoracy Vice President of
the League for the e#nsuing term. (Applause). Qn
motion of Mr. Chapman, seconded by Mr. Clark,
unanimously YVOTED that ¥, E. Handy, W1BDI, is
elected an Honorary Vice President of the League
for the ensying term. On motion of Mr. Grauer,
seconded by Mr. Eaton, YOTED that Robert W.
Denniston, WODX is elected an Honorary Vice
President of the League for the ensuing term.

13) The Board was in recess from 2:43 P.M. to
3:005 PM.

14) The Chair announced the opening of nom-
inations for Secretary. Mr. Haller nominated Mr.
Huntoan. On motion of Mr. Eaton, seconded by
Mr. Shima, unanimously YOTED that the nomina-
tions are closed and that the Secretary is instyucted
ta cast one ballot electing John Hunteon, WIRW,
Secretary of the League for the ensuing term.
(Applause).

18) The Chair announced the opening of nom-
inations for Treasurer, Mr. Shima nominated Mr.
Houghton, On motion of Mr. Shima, seconded hy
Mr. Eaton, unanimously VOTED that the nomina-
tions are closed und that the Secretary is instructed
to cast one ballot electing David H. Houghton as
Treasurer of the League for the ensuing term.
{Applause).

t8) The Chair announced that the Board
would now  proceed to the election of four
directors to the Executive Committee for the
ensuing year. Mr. Zak nominated Mr. Thurston.
Mr. McConaghy nominated Mr. Griggs. Mr. Eaton
nominated Mr, Albright. Mr. Thurston nominated
Mr. Arnold. Mr. Chapman nominated Me. Price.
Mr. Price nominated Mr. Gmelin, Mr. Grauver
nominated Mr. Cotterell, On mation of Mr. Zak,
seconded by Mr. Chapman, unanimously VOTED

that the numinations uare closed. The Teliars
announced the results of the ballotting as follows:

Mr. Arnald i6

Mr. l'hurston 14

Mr. Griggs t1

Mr. Albright 10

Mr. Gmelin 5

Mr. Price $

Mr. Cotterell 3
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Whereupon Max Arnold, W4WHN, Robert B. Thur-
ston, W7PGY, John R. Griggs, WoKW, and Roy L.
Albright, WSEYB, were declared elected as mem-
hers o [ the Executive Committee for the ensuing
term. { Applause).

17) At this point President Dannals reiterated
his position that the offices of President of ARRL
and President of TARU are each so imporiant and
demanding of time and energy that they should be
ield by separate individuals, and that therefore he
again chooses not to serve as [ARU President.
Concucring with Mr. Denniston’s recommendation,
Mr. Dannals moved, seconded by Mr. Compton,
the nomination of ARRL Vice President Noel B.
Eaton, VE3CJ, as the ARRL aofficial to he re-
commended to the |ARU headquarters to serve as
President of the 1ARU,the matter then to be voted
un by 1ARU member societies as specified in the
1ARU constitution. The mation was unanimously
ALOPTED.

18) Moved by WMr. Zak, seconded by Mr.
Cotterell, that this Board establish a new ARRL
appointment category in the Public Relations field
effective immediately, This appointment will be
designated 2s a “Public Relations Assistant,” and
will be appuinted hy the respective Division Direc-
tors with a maximum of four appointments per
Ipivision, The Plans and Programs Committee will
provide assistance with guidelines. After extended
discussion, on motion of Mr. Price, secoaded by
Mr. Shima, unanimously YOQTED tn delete the
words, “with a maximum of four appointments per
Division.”” The guestion then being on the motion
a8 amended, the same was unanimously
ADOPTED.

i9) n motion of Mr. Cotterell, seconded by
Mer, Ciriges, after extended discussion, unasimously
YOTED that a trial program be instituted to
disseminate information among government agen-
vies and news media throvgh the wuse of an
information bulletin on amateur radio activities
following the guidelines initiated by the Plans and
Pragrams Committee. Such trial to commence for a
one vear period from this date, monitored on a
continuing basis and evaluated at the end of that
time by the Plans and Programs Committee in
consultation with the President, General Manager
and Public Relations Consultant.

20) On motion of Mr., Griggs, seconded by M,
Cotterell, after disecussion, unanimously VOTED
that the Management and Finance Committee, by
recommendation of the Plans and Programs Com-
mittee, study the desirability of changing the title
of the General Manager to Executive Vice-
President but without right of succession to the
Presidency,

21) Moved, by Mr. Haller, seconded by Mr.
Arnold, that the Editor of Q87 provide additional
space in the journal for non-staff technical articles
and that more such arcticles be in each issue of
28T, the supply permitting. After discussion,
moved, by Mr. Arnold, seconded by Mr. Gmelin, to
amend the motion by deleting the words, “'in each
issue of”. After further discussion, on motion of
Mr. Gmelin, seconded by Mr. Price, VOTED, 12 in
favor to 3 opposed, that the matter is laid on the
table.

22} On motion of Mr. Thurston, seconded by
Ms. Clark, unanimously VOTED that Lamy Kayser,
VE3QB is awarded the 1973 ARRL Technical Merit
Award in reeognition of his efforts and abilities in
acting a$ a control station for Oscar 6 and his
development of “Smart™ - “System Multiplexing
Amateur Radio Telecommands.™
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23) On motion of Mr. Arnold, seconded by Mr.
Clark, unanimously VOTED that the Rules and
Regulations Concerning Affiliated Societies are
amended to read as fullows:

1. It shall be the policy of the League to
affiliate with itself organized, non-commerciai ama-
teur radio groups or societies of kindred aims and
purposes with a view 1o forming a homogeneous
organization for unity of action in matters affect.
ing amateur welfare, This policy shall embrace
three categortes of affiliation, as follows:

Category | - Liscal amateur radio clubs.

Category 2 - Regional or National organized
armateur radio groups,

Clategory 3 - Local school or ynuth group
amateur radio clubs.

2. (As currently written.)

3, (As currently written,)

4. tn a Category 1 or 2 snciefy, ut least 51% of
the voting membership must be full or associate
members of the League, and at least 51% of the
total membership must be licensed amateurs to be
eligible for and to maintain affiliation status, in 2
Category 3 saciety, atfiliation staius may be
granted if the sponsor, faculty advisor, president ar
trustee of the society is a licensed amatewr and a
League member, and where the society’s name
clearly shows that it falls within this grouping.

5, (As currently written.)

&, {As currently written,)

24} On motion of Mr. Price. seconded by Mr.
$hima, unanimously YOQTED, at 4:32 P.M,, that
the Board now resolves itself into a Committee of
the Whole to take under consideration the can-
didacy of directors for the ARRL Foundation, Ine.
The Committee rose at 5:42 P.M., and reported to
the Board.

25} On motion of Mr. Shima, seconded by Mr.
Chapman, unanimously VQTED that the following
persons are elected as direcfors of The ARRL
Foundation, Inc., for terms in the number of years
indicated:

Edward J. Bock, W@BSB

Robert York Chapman, WiQV
Lioyd Colvin, W6KG

Richard A, Egbert, WBETU
lean A, Gmelin, W6ZRJ

Larry i. Price, W4DQD

Peter J. Schenk, WA4GFY
Larry J. Shima, WQPAN

Harry V. Williams, W1MBEK

o T Tai B e o i G

26) Fhe Board was in recess for dinner from
5146 to 8:31 P.M.

771 On motion of Mr. Chapman, seconded by
Mr. Shima. upanimously VOTED that the Board of
Directors hereby appoints the a2ccounting firm of
Krnst & Ernst as auditors tor the ¢nsuing year.

18) Moved, by Mr. Price, seconded by Mr.
Chapman, that the League establish an office
facility in the Washington, D.C., area, operated
under supervision of the President for the purpose
of expediting information on amateur radio mat-
ters to and from various agencies; the Managemnent
& Finance Commitiee to assist in developing
operational and funding procedures. After ex-
tended discussion, the motion was ADOPTED, on
a roll-call vote, 12 in favor to 3 opposed. All the
directors voted in favor except Messrs. Cirauer,
Hatler and 7ak, who voted oppesed: and Mr.
Eaton, who abstained.

{Continued on page 158)

QsT for



FEW WEEKS ago I was in contact on 40
meters with my old friend WSBML 1 told him
I was planning to atiend your convention and
asked him what I should talk about. His response
was something to the effect that, why don’t you
Jo like the politicians, promise ¢hat all the amateur
bands would be expanded by a few hundred
percent, and that would make everyone happy! |
hope I'm not naive enough to make such promises,
No individual can do that either on the domestic or
international front. However, the general subject of
frequency management has always interested me.
It has seemed that entirely too few amateurs are
sufficiently informed on the subject Lo muke
reasonable evaluations of situations which arise.
Judging irom comments I overhear an the amateur
bands {remember, “Prose is listening™) not many
of us really understand the prevailing sharing
atrangements, the application of reservations and
footnotes in the fable of allocations, and similar
details bearing on much of the QRM heard on “our
bands,” Although I won’t go into detail about all
of these subjects, I would like to discuss with yvou
the established methods by which any change in
olir frequency allocation picture might be made.
The usable radio spectrum is a valuable, fiee,
natural resource, available to und used by all
nations fo satisfy their communications reguire-
ments. It is not depleted with use, aslthough it is
subject to pollution, as all of vou know. Amateurs
generally consider that the bands of frequencies
ovccupied by our service are more or less sancro-
sanct and immune from take-over from outside
sources, although recently this concept has become
somewhat subject to gaestion, (Note the ElA
proposal on 220 MHz, Docket 19759). Except for
the communication professionals umong the ama-
teur ranks, it is a natural reaction for amateurs to
believe that our service is ranked close o the top in
value, among the recognized users of {he spectrum.
However, in the vital omnipresent role in our lives
which communications and electronics involve us
on a national basis, would vou believe that amateur
radio ranks close o the bottom?

Communications Functions

Some years ago when we spoke of the spec-
trum, we meant from about 300 to 30,000 kHz,
the area termed the medinm and high-frequency
spectrum. Developments over the years have
pushed the upper limit higher and higher. [n (906
the usable specirum was between 508 and 1000
kHz, and in 1971 at the Geneva spuce conference
the spectrum was considered to include frequencies
from 10 kHz to 275 GHz, Throughout this
spectrum, amatenrs are allocated bands of frequen-
cies, known to you all, so I won’t repeat them, In
terms of the value of amateur rudio to the nation,
what are the criteria for judgement? According to 2
publication of the Office of Telecommunications
Policy' isswed in lannary 1973, there are twelve
major functions which are performed in the spee-
trum. They include:

TOffice of Telecornmunications Policy, The

Radio Frequency Spectrum, United States Use and
Manapement, {January 1973).
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apectrum
Aliocations

for the

Amateur Service

Carrying out national policies;

Maintaining international and domestic security;

Safeguarding life and property® on land, sea and
air;

Preventing crime and upholding the [aw;

Conserving natural resources;

Providing edueation, information and entér-
tainment?;

Making possible safe mass air travel

{elivery of materials on time, and so on,

Users of the specirum are continually being
challenged to do more and better jobs, and as you
should by now expect, none of them relates
exclusively and specifically to any of the points
covered in the “basis and purpose™ of amateur
radio, contained in Section 97,1 of the FCC Rules
and Regulations. Which is one of the chief reasons
1 have asked the question before:

“Should this portion of our basis and purpose be
modified to include better justifications for our
existence?”

During ihe period around 1978-80 it is ex-
pected that there will be an international con-
ference of the International Telecommunication
Union dealing with a reallocation of the hf
spectrum covering at least 3-30 MHz, probably
below 3 MHz, and pethapsabave 30 MHz.? The last
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These are the words of A, Prose
Walker, WeBW, Chief of the Amuateur
& Citizens Radio Division of FCC, to
the ARRL Midwest Division Conven-
tion in Lincoln, Nebraska, last
autumn. As a member of the govern-
ment team researching appropriate
banrd assignments for the amateur ser-
vice i advance of & 1979 world
allocations conference, bis remarks are
particularly pertinent.
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?probably amateur radio falls in ihese cate-
gories,

*The recently concluded ITU Plenipotentiary

Conference decided there should he a World
Administrative Radio Conference in 1979.
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time this was done was at Geneva in 1959, Since
1959, the initiation of satellite commumication and
cable expansion has had preat influence on tele-
communication. An appraisal of the amateur pop-
ulation of the world by around 1980 indicutes
there may be about a million of us. Qur inter-
national hf allocations over the years have steadily
declined while our population has risen, That is
contrary to the situation for other users of the
spectrum. What do we do about this and how can
we approach the problem to convince first oug
government, and then others, that Amateur Radio
warrants additional allocations in the hf portion of
the spectram?

The mechanism of arriving at our sefionad
spectrum position has been established over the
vears and involves first, preparation and nego-
tiation wmong the users of the spectrum in the
United States, This is only the first step. If the
OTP and FCC agree on the “preliminary views,”
parallel recommendations are then submitted to
the Department of State that those preliminary
views he senf to other administrations and dis-
cussed with friendly countries. Following this step
in the procedure, which eventually includes con-
sideration of public views on the matters, the
OTPFCC proceed to formulate the United States
position and recommend that the proposals be sent
to the Secretary General of the {TU for con-
sideration by the appropriate conference.

Where do amateurs fit in this picture? Do we
really have much of a chance to obtain additional
spectrum space? If the answer is affirmative, how
do we go about it? , ., . What do we do? What are
the generally applied criterfa to a Jetermination of
a frequency allocation? . . . In other words, what
would intluence s decision either in favor of or
against amateurs’ obtaining some additional hf
spectrum space? [t must be considered from both a
domestic and international aspect because, vb-
viously, unless our own government’s position
contains the right proposals for amateurs, it is
highly unlikely that sny other povernment of the
warld would espouse our cause, What do we use as
iustification betore “hard-nosed zilocators™ in this
country, to convince them that we actually reed
additional frequency space, Let’s examine some of
the matters bearing on the subject.

Amatsurs generally consider that our bands are
immune to take-over from cutside sources . . .
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Allocations Considerations

It 8 no sevret that groups of persons are
currently meeting to prepare an advance position
of the government for frequency allocations to the
various services, amafeur included. Recognize, if
vou please, that cach group is favorably biased
toward his own service and that eventually nego-
tiations, sometimes on a “horse-trade™ hasis, must
decide which service pets priogity in particular
areas of the spectrum for inclusion in the United
States’ position before the ITU, What ate some of
the considerations which those “hard-nosed allo-
vators”™ will use?

Why is the communication needed?

[s the requirement valid, i.e., can it be performed
in another mannes?

[s the amount of specirum requested the min-
imum needed?

s there redundanecy or duplication included in
the proposal?

What is the impact on other users of the
spectrum, such as from spurious emissions? or
displacement ete,?

Are the technical parameters (o be used up to
the state-of-the-art?

Is full wse being made of propagation data so
that the correct portion of the spectrum would
he used for the requirement?

What are the economic factors involved in the
request?

is it more in the national interest to accede to
the request or to consider other means of
providing the communication, such as through
& common carrier concept?

Directly related to national allocation priorities

are five major criteria generally applied to requests
for frequency space:

t. inability to use wirelines or nther substitutes

for radio.

2. Contribution to maintaining safety of life aud
property.

3, The number of people who would benefit,

4, The demands of the public for the output of
the service, and

5. The technical suitability of the spectrum re-

quested for the requirements of the service.

The Amateur Bands

1t would be almost impossible here to evaluate
the efficiency of utilization of the spectrum by the
various services, amateur included. However, taking
some of the frequencies used by services other than
amateur, let’s make « few broad generalizations. [£
we begin at the lower end of the specirum such as
the 1750-2000 kHz area, we find that the old
amateur band known as 160 meters was taken
away from our service about thirty years ago and
has been returned only in dribbles since that time.
Why? Well, no answer is simple and far be it from
me to attempt one. However, from the documents
of the OTP 1 find that:
“there is need for national policy with respect to
radio-navigation systems. At present there 18 a
proliferation of such svstems (medium frequency

{Continued on page 152)
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'['I‘ 1S with deep regret that we record the passing of
these anmateurs

W1BCM, Raymond A. Colvin, Seekonk, MA
WIBCR, ¢, Newton Kraus, Wuarcen, RI
Ex-VESS, Harry R. Hirk, Rocky Hill, CT

W1 HFAQ, Richard T, Merwin, Mittord, CT
WIWOL, Norman Ash, Newton, MA

WiIAX, Vietor ', Kaiser, Meriden, T
WK, Michael Kelly, Needham, MA

W1LEBS, George W. Parkhurst, Berwick, ME
Ww1l.K, Ettore (zoia, Lakevilfe, MA

WINPG, Augustus Wilson, Sr. Welhersfield, CT
WIQKE, Harry J. Patterson, Cheimsford, MA
W2AB. Rabert H. Haner, Jr., Seuttsville, NY
W2CNL, Harald €. Knoeppet, North Bergen, NI
W2RGNE, Arthur 4, Stobbart, Lakewood, NI
W2IHFE, Calvin E. Backstrom, Penn Yan, NY
W2IE, Feancis 5. Mackie, C'rantord, NI
W2IUM, Dennis F. Mahoney, Lake Peekskill, NY
W2KCE, William E. Johnsan, Closter, NI
W2OQCOE, Harry B, Stewart, Huffalo, NY
WA2QKI, Thomas W. Butler, S, Niagara Fulls, NY
WH2SGV, Harry C. Henderson, W. Creek, NJ
W28P, Giibert F. Voiles, Cherry Hill, NJ
WA2SUD, Clinten E. Calver, Middletown, NY
W2TLU, Nelson A. Uitte, Niagars Falls, NY
Ex-2XE, Paul &, Godley, Little Falls, NJ
W3DOQL, Theodore E, Allen, Annapolis, My
WA3GEA, loseph W. Babcock, Pittsburgh, PA
W3LLF, Ernest 13, Heintz, Sharon, PA
W3MLO, Frank W. Couk, Collepe Park, ML
WIQHS, Paul V, Trice, Glen Burnie, MD
W4ARBW, 1. Mavnard btyvers, Statesville, NC
WALTP, Nestle Lines, Palm Harbor, FL
WADWY, Arthur ). Swanick, Southern Pines, NC
W4EA, Frank |, Kaufer, Miami, FIL.

WNAEODS, Chasles 1, Myhan, Peasacola, VL
W4l VY, George H. King, Boynton Beach, Fl.
WB4KZN, Rohert F. Grav, Chamhlee, GA
E4LV, Owen A. Thomptan, UImatilla, B
WAIMLE, John R. Sinrk, Br., Louisville, KY
WAPGT, Robert W. Leedy, Goadlettsville, TN
KEAQF, BElmer G. Motiatt, Ft. Pierce, KL
WAVSK, MceClaren Johnson, lr., Atlanta, GA
W4Y), Hale T. Cotteell, Qwensboro, KY
WSCLA, Albert L. Burke, Waco, TX

WA 78, Colonel V. Seher, Oklahoma City, Ok
WSGFI, Lee Roy Carter, Highlands, TX
KSHVI, Harey .. Huston, Bacliff, TX

KSLEP, limemy ). Gardner, Houston, TX
WASMER, Joseph K. Beavers, Mainview, TX
K30LF, Robert . Barton, Littlefietd, TX

Silent Reps

KSR ZE. Herbert ¢, Fink, EX Paso, TX WSVP, Edmund
W. Lewis, £l Paso, TX

wSY X, William H. Ratlift, )r., Tackson, MS

WoeAH, Josktph W, Tufts, S0. Sau Gabriel, CA

W6AHN, Clifford ¥, Mason, Sacramenta, CA

WoESH, Benjamin L, Dance, Redwood City, A
A6HWE, Harry R, Smith, Lut'anada, CA

WBeJWW, Ignace [.. Malm, Santa Paula, CA

W6LY, Irving W. Pinkerton, Laquna Hills, CA

WReMEF, Clifford T. Reeser, La Urescenta, CA

WeRGQ, Hillard A, Pratt, San Diego, CA

WTOWE, Donald W. Misner, Portland, OR

K8BMU, Orin C.'Cole, Mackinaw City, MI

WABDVP, Williom M. lones, Tiffin, OH

WBEHD, Elwyn [, Finehout, Millington, Ml

WEEI, W. James J. Walls, Pyurma, OH

WSFT, Paul W. Watson, Six Lakes, M1

WN8J YN, Edward L., Crowdey, Cincinnati, OH

WBIWD, Harvey J. Miller, Tiffin, OH

WHMPJ, Richard B, Lauth, Dayton, OH

W8PGR, Clarence L. Nunemaker, Columbus, OH

WBSTR, Meredith G. Bargar, Gnadenhutten, OH

‘:VSUH K, Rohert E. Atfred, Charleston, WV

K8VKV, John 5. Hopper, Dunbar, WV

WASY KX, Howard (. Goodrich, Elyria, OH

Ex-9AMBE, ). L. Hathawsay, Denver, CO

KyBQZ, Aloysius 5. Kasewnski, Springtieid, IL

WO EFR, Lawrence F. Pfeiler, Lake Geneva, Wl

WOHOQ, Fred B. White, Libertwville, LL

K9HTE, Brian (. Smith, Spencer, [N

WoIP, Georpe R. Mathias, Brookfield, 1L

WAQIJH, Charles R. Young. Eaton, IN

W9KCS, Dean W. Loken, Schaumburg, [L

WOKTL.Q, Joseph ¥. Shetfer, Chicago, 11,

WoLLX, Wilber 1.. Harrison, Midlothian, 11

WeMEY, Robert W. Scribner, Attica, [N

KaFGH, Herbert F. Griem, Chicapa, 11

WAYRKJ, Harry J. Ray, Anderson, IN

WeTRN, Robert A. Hawk, GGoshen, IN

WawH, K. (. Axline, Wenona, I[I.

WIWFR, Harey 3. Leddy, Jodiet, IL

W@BRL, Carl D, Marsden, Pueblo, CO

WOEOQOQ, Orville R, Foster, Wetmore, (U

KEQGRP, Richard 1. Giesen, Estelline, SD

KAPSD, Albert 0. Speer, Topeka, KS

VEIBPC, A, A, Christie, Merrickville, ON

VE3ELQ, K. G Jeffery, Galt, ON

VE6SR, Sidney 1. 8. Read, Glenwondville, AB

YOI AA, Ernest Ash, 5t. Johns, Newfoundiand

PAQUD, . van Draanen, s Gravenhage, The Nether-

iands
£36AM, George 1. Dent, Walkeraville, TVL, So. Africa
Z56) I, Dave Kramer, Johanneshurg, TV1., So. Africa

Raising Antennas
{Continued from page 43}

angle as are the tram wires. Adjust the muffler
clamps so that the eye-bolt is paraliel to the
ground. This angle is important because it will
force the clements to rotate i an upward
direction. 'T'his is desivable to keep the beam from
getting fouled in the guy wires.

Next, install the guide ropes. Strength isn’t an
issue here since there is very little tension applied
to them. The guide yopes should be attached no
further out from the boum-to-mast-bracket than
you can reach from the top of the tower when the
beam is finally in place. A pulley at the base of the
tawer, as shown in Fig. 1 will allow all the helpers
to be positioned at the stanchion.

If the antenna is very heavy, it may be difficult
to lift it from the tram to the mast. With a
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100-pound antenna plus the weight of the rope and
the sling, that can be a nasty 1-1/2 feet. The use of
a block and tackle hooked to the mast will serve
nicely.

Additional Suggestions

If a five-element beam is to be installed, the
first director may be very close to the boom-
to-mast bracket and it may be advisable to take
that element off and reinstall it at the top of the
tower. In the event something goes wrong during
the antenna-raising period, lower it and do it again!

EE=]
‘A-Straysygs

Members of the Charlotte ARC {W4CQ) and
Mecklenburg ARS (W4BFB) participated in the
radio show “Two Way Talk™ on WS50C a-m 2nrd
fielded telephone calls from the listeners about
amateur radio for more than 2 hours.
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&
50 Years Ago }

thiz month

March, 1924

, . Current regulations specify 150-200 meters
us the basic amateur band; work on shorter waves
requires a special “%* license. HWditor Warner argues
bhams should have more shart-wave territory At
minimum a band around 40 meters, und gnother
around §, “to develop totally new inethods and
brand-new apparatus to make them wrk.” He
promises ARRL efforts (o obtain such hands tor
dmatenrs.

Trehnical trends wre wisely to  the de-
vwlopment of better receiving gear and antennas
rather than higher powee. Stuart Rallandine

describes the design of v.f, amplifiers, effective use
of regenerafton, and the need for guality com-
ponents in tened cireuits. John Keinartz has a
freatise on “How Antennas Work,” while Technical
Editor Kruse lists the good and bad points of series
antenna condensers, and of lead-in insutators.

. ltaly joins the growing st of (ransatlantic

ham participants, most work stili being Jdone
around 100 meters. WNP in the Arctic maintains
contact for the MacMillan expedition despite poor
conditions,
. . . Perry Briggs reports the systematic location
of 4 power leak in the Hartford area, plotting signal
strength by using a “two-step™ amplifier, working
from an emght-turn loop, installed in his car, The
offending light pole had caused difficulty through-
it much of the city.

. 1f vou pass the civil service exam for assistant
radio engineer, the pay is $2,000 a vear.

o oy

#‘ .»—1,— e

425 ’""ears@ o

RSN D
March, 1949
. Fditor Budlong announces the imminent

return of portions of the otd 160-meter band, lost
io the vital Loran setvice during Word War 11,
ARRL negotiations with guvernment apencies,
primarily the Coast Guacd, have borne fruit. The
tLE. AL will propose such privileges officially at the
fortheoming inter-American {Reginn 2) altocations
conference to be held in Washington.

. W3AGAU gives us a lucid series of antenna
patterns. measured both in vertical anud aximuth,
for different spacings of parasitic array elemenis.

. W2IYZ takes pride in the compaciness of his
cool Rilowatt amplifier, 4 rack upd panel job on
casters “only 42 inches high.” W6ZF’s explicit
warnings about the dangers of high voltage shock
should be the next subject for such constructorst

The 1948 Simulated Emergeney Test activity
was up 100% from the previous vear. W3C 1) and
arther Washington notables personally delivered to
President Truman a series of messages from stute
sewvernors with inaugural congratulations.

» WIMBY cnravels the mysteries of bandpass
fitter design, taking another giant step away from
phasing systems in the rapid growth of sideband.

. WI1AW and W6PSW compiete the first trans-
continental teleprinter contact — on i1 meters,
a.fus.k. ~ WIRW
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Sateilite Tracking (Continued from page 40)

now keep track ot the azimuth, elevation and time
simultaneously by moving the reticle. Note that
the nomograph slso enables you o tind the fength
and time of aequisition. When calculating the time
for the Jescending, north to south morning pass,
add 537 minutes (one-half of 114 minutes) to the
equatorial pass to find the timte of crossing tor the
reciprocal hearing. ¥

How to Make Your Own Nontograph

11 Procure a Great Clircle map centered nearest
ti your jocation, ane marked with the equator and
longitude and latitude.®

2 Normalize the chart on page 354 of the
Ortaber, 1969, issue of 8T by plotting latitude
against inclination on graph paper such that you
cant tind the inclination for (' through 0% on the
even 10°. It is (oo difficult to use the numbers
wven by the chart.

3) Delete the portion of the map outside of
SO0 nautical miles {actuslly 4900 statute miles)
by cutting it ofT with a pair of scissors, and mount
the result on white paper.

4) Draw in compass bearings every 10 degrees
on the periphery of the white paper.

5) Divide the outside portion of the circie into
34 ane-hour segments (from 0104 to 2400 hours}
s that one hoar is 15°; further subdivide the 157
inte wix segments, making euch represent [0
trinutes.

61 In dividing the segments, don’t use dividers
since you are liabfe fo end up with cumulative
errovs. Use a protractor instead. Now use a copying
machine to make a montage.

Y The elevation-azimuth reticle should be sub-
divided such that 2455 statute miles is 07 and
suitable suhdivisions (96, 607, 307, 10°, 0°) in
aecordance with the table on page 34 of the first
reference article,

%) Certain models of copying machines can
reduce the large Great Circle maps. The orbital
transparencies ate the 8 ¥ 1 1-inch size, which most
copying machines will handle,

The author has available ® % 11-inch size
nomagraphs centered un Washington, D.C.. San
Francisce, and Hawail. HET-]

TIEDITOR’S NOTE: While the method used
and illustrated here by the author is valid for

tracking any satellite, the actuel figures shown
pertain only to the orbits of Cscar 6.1

* Great Civele, equidistant projection, maps are
produced by the (1.5, Coast and Geadetic Survey.
They are centered on major cities and are generally
available through city lbraries.

N S d— T SE— A A S—

The publishers of (5T are obliged to an-
nounce a new cover price of 31 per copy, l
gffective with the April issue. This is the l

! first such increase in nearly seven vears, and

I is made necessary by confinuing and sub-
stantial rises in the cost of publishing, paper .

' i particular. There is no change in mem- l

l_hcrship dues at this time,

P S p——— |
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Correspondence
FromMembers-

‘The publishers of (?ST nssume no reapensibility for statements made berein by correspondents.

SELF IMPROVEMENT

® | was a Citizens Band bootlegger a few years
back and befieve me, 1 left for the friendly confines
of amateur radio prefty quickly after 1 acquired
the technical know-how for my Naovice license.
Now ! just received my (eneral Class license
through the mail a couple of days ago and [ can he
thankful that I did make the decision to improve
myself by taking the amateur radio road even
though it meant much studying and mental con-
centration. 1 could have just as well staved with
Citizens Band operation and [ could have operated
45 much as | wanted to without having to work for
the privilege to do so. But 1 did not and [ thank the
ARRL for helping me muzke my decision, Here is
my contribution for another year of ARRL
services and by all means Jo not let up your
pressure on the FCC. ~ Name Withheld

DUES

®  When are dues going to $10 a vear? [ feel a bit
like ['m tobbing you people with the dues I'm
paying now. | don't see how (8T gets produced,
considering subscription rates ot other magazines
of similar size, | know that when | was in school,
and dues were $3, it seemed like a fair amount of
money, | would favor 2 $5 fee to people under 17,
bath associate and full members, and a dues
increase to $10 for everyone eise. Life membership
sounds like a bargain to me, But what happens to
the ARRL in 20 vears when that money duesn’t
come in? 1 guess by then many lifers will be Silent
Keys and the young hblood will carcy on.  Curtis
R. Hotsopple, WBICAFIWASVEM, Fdgerton, Off

ASTOUNDED

® 1 was astounded to read the letier from
WHN@ILS in the August issue, though some of it can
be excused on acevunt of his being 2 Novice. The
degree of spurious radiation that electronic equip-
ment emits does not depend essentially on the
devices used therein and 1 am sure that no
reasonably competent and unbiased engineer
would ¢laim that semiconductor devices produce a
fower level of spurious putput than vacuum tubes;
in fact, some might say the opposite,

1 amt sure that WN@AILS would resent very much
being told that the use of frequencies betow 30
MHz was pour engineering practice and that to be
up-to-date he had to use 1296 MHz tropospheric
scatter. | am similarly resentful of anyone who
tries to tefl me that | must ese semiconductors, of
which I have na interest whatsoever; and none of
wy squipment, including ssb transmitters for 432
and 1296 MHz, a 144/432 [1296/2304 MHz
receiver with digital readout, amateur color tele-
vision equipment, and RTTY gear, all home-
trewed, ull vacuum-tube, {alls in any way below
the standards of performanee expected of pro-
fessional radio equipment in 1974, et alone
amateur equipment. { would add that | design

professional electronic equipment for a living.
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The possibifities of vacuwm-tube {echnigues are
far from exhausted and this is a field in which
amateurs can play an important part, with industry
obsessed with semiconductors at the present time.
1 lank forward to seeing many more vacuum-tube
articles in QST. — Gregory 8. Trice, GE0DAV/
GaSXX/(T, Chetmsford, Lssex, England

TRACK RECORD

®  You may nat be right on every issue, but your
track record sure is hetter than that of others who
are trying to build magazine girculation by nit-
picking every controversial issue that comes along.
- Robert W. Green, K4UF, Conover, NC

POSTAL PROBLEM

#® [ hereby apologize for all the rough letters (6
or 91 T've written ARRL this year about non-
delivery ar very-late delivery of Q8T

i took wour advice. b contacted first my
letter-carrier. Turns out HE was to blame for the
whole non-delivery smess. And he was stupid
enough to admit it to me! He's an old guy (about
15 vears younger than 1) and he said he wasa't
guing to deliver magazines unless they paid him
more overtime. Really! Like other letter carriers,
they gave him a Jeep to haul from the P.O, fo my
door, but still he’s looking for more. More over-
time yet.

| phoned his boss right after his admission of
dereliction of duty. The bioss made SURE this guy
takes ALL the magazines ALL the time now. The
December issue of QST got delivered in November.
We're hack on the ball now, | guess. — F, Wendell
Tietsworth, W2SUE, Nutley, NJ

RST OBSOLETE?

® i cannot help but wonder why, with the art in
its current state, we continue to use the ohsolete
RST system of reporting signals on the cw sectors
of the ham bands.

Almost every signal is of the “pure de note™
type, these davs, and 1 would suggest that some
gerious thought be directed towards the establish-
ment of 4 new system, which might be called the R
% sytem, in which the repori states the (1) “R”
level, or “Receivability, and (2) the signal strength
. o mueh the same as what we tow refer (o ax
the “§” level, in current reporting jargon.

The “T™ is utterly passé, as | see it. You either
have a legal, “pure de note,” or you dor’t. There
just isn’t any in-between, Your note i either good,
at it just isn’t, 30 then, why not establish an “A"
category for the pure, legal, acceptable dc note,
and a “B” category for whatever comes forth that
doesn’t meet the A standard.

Thus reporting would be something like thls
“Your sigs AT/A hr at Conlspot Flonda,” or
“Your sign 5/6/B at Frigidaire, Alaska,” and so on.

Cine report, (the first) would state the signal ag
one with slight QRMJQRN, but easily readable,
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with loudness level of 7 on a scale of 1-9, and with
an acceptable grade of tome. The other report
would suggest a signal in the clear, with loudness
ievel of 6 on the 1 to v scale, und with a tone not
meeting the pure de standard. One can imagine
some sort of embellishment here, as for example, a
report of 4/7/B40 would indicate a 40% line
frequency hum modulation. But I see nothing to
advocate such efforts at deseriptive nonsense. The
tone is ither good or it isn’t. That’s all!

Nobody pays much attention to ““tone” reports
any more. With some 80% of all operators using
either erystal control, or commercial grade VFOs,
and with filtering circuits easily constructed with
easily available and celatively cheap components, i
would guess that 95% or more of the signals you
hear are good enough to classify as in the “A™
category. Why, then go to all the hather and
nonsense of attempting to tell the other guy how
his tone sounds? Tell him it is “good™ or “punk,™
and let it go at that. M, Croshy Bartleitt,
WeMC/WB4OFE, Boca Raton, FL

NINE DOLLAR [SSUE

® In reading the January (‘orrespondence from
Members, 1 noticed the letter from WE2ZBI under
“Fest Credit.” I agree. | am z i6-vear-old Novice
with 4 months left on my license. | have planned
on taking my General test many times but the fear
of the possible loss of the $9 has made me
procrastinate longer and longer,

WA4WME/9 said no one minds the maney, 1
know many hams and ex-hams that mind the loss
of §9. It could buy several crystals, pay a down
payment oo a new rig, buy a new key or even
renew a subscription to QSTY

I hope the FCC understands the financial
problems of many amateur operators. It is hard to
#wt money for two or three or more trips to the
exam office when your income is small. ~ Mark
Furrall, WN2FTK, Schenee tady, NY

AN APPRECIATION

® | musi thank ARRL for its many kindnesses
and considerations to me, especially for my dona-
ted membership/subseription.

I'm in Vocational Electronics at this prison and
have a good man, Mr. Cunningham, for an instruc-
tor. He’s scrounged me a telegraph key and another
ham sent me a code machine with ten tapes; and
my code proficiency. improves daily,

I have an old short-wave receiver at the
shop, snd I use a signal generator to VFQ the
Aamateurs oo 80, 40, and 20 meters every day,
listening to their (50s. I'lIl be going up for parole
again in March and perhaps | may make it this
time, [ can see no reason not to.

Hince SWLing and writing you wondertul people
and veading (ST, | can hardly wait to get out
there, get my license, and get on the air myself. —
Name Wirthheld

AUTISTIC THOUGHT?

® 4 word for ¢w: amateur radio has been
diracted to promoting progress, new ideas and in
general the pushing of spiraling technical know-
ledge. The FCC directs its utterances to our
existence as to how much new technology we ean
produce,

An autistic thought came to me. Ham radio
should also include as 3 hobby our well being, why
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just progress? Why nat some therapeutic use as an
aid to preventing “old folks” from drifting into
fantasy from boredom and becoming senite? What
better use than cw? {t is something to do with the
hands, and oecupy the mind, and promotes
camaraderie unknown to the voice man. Why the
push to do away with cw? The cw men have heen
more gentlemen than the rabble one hears on the
80-meter phone band these evenings.

The incessant “jamming’ going on  every
evening to duly licensed stations by those getting
their “kicks” will certainly, eventually, ruin ham
radio and put us off the air. (ne wonders why the
FCC allows the buzz saws, music, and unidentified
eat calls to go on month after month. Apparently
the radio journals have suppressed any comments
ar letters on the subject of this new field of fun
which is wide spread on the West Coast.

Fortunately, ¢w seems to he free of it, and is
nne place a person can go for a clean evening’s
entertzinment. It is still a yood form of com-
munication, and gives old folks something to do.
Why Eknock it? - Ed Marriner, WoBILZ, Ladolla,
4

RECENT EQUIPMENT

® 1 am of the opinion that your “Recent
Equipment” section is not fuffilling the function
that might reasonably he expected of it.

If your intention is to present more thun a
reiteration of manufacturers’ claims, as 1 think it
should he, and if the section is tn he vriented
towards the membership, i.e. the consumers of the
equipment aund not towards the manufacturers,
then recent reviews seem to indicate a regrettable
trend.

I cannot see any reason for you to condone the
present amateur manufacturers' system of rating
distortion products against the two tone peak of a
test signal rather than a single tone, ay is used hy
valve and commercial equipment manufacturers.
Page 56 of the August 1973 8T gives us an
example of a spectrum display being adjusted so as
to give an impression which corresponds to a
manufacturer’s claims, rather than the true “pic-
ture,”” which is much less satistactory.

1f sweep tube amplifiers are not satisfactory for
linear umplifier service, please zay %o in the
equipment review, nut in anuther article in another
issue (Qctober, 1973, page 16), If & hlower is
necessary, but not supplied as standard equipment,
point this out. and publicly ask the manufacturer.
“Why?' As modern equipment becomes rore
densely packed, life expectancy will be a function
of cabinet temperature. 0 one might reasonably
expect vou to key the transmitter antomatically at
4 predetermined duty cycle, and relate cuhinet
temperature to component rating and conseguent-
Iy make an informed comment un equipment
reliability.

We have already moved completely away from
the only true power rating, output power, and if
we uncritieally sccept manufacturers’ putts, then
we will likely fullow the andio amplifisr manufac-
turers down the bull-path of British watts, Ameri-
catl walts, IHF watis, continoons watts, peak
waltts, music watts, ete.

Such degeneration results when the manufae-
turers have completely lost respect for the intellect
uf the consumer. | think we Jdeserve hetter! — fan
N, Cousins, VE3TK, Eudunda, South Australia

‘The Post Office Department promises faster
mail service with Zip codes. Use Zip codes,

QST for
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CONDUCTED BY LOUISE RAMSEY MOREAU,* W3WRE

YLRC

~ERTRUDE STEIN'S well known words about a

F rose are often applied to organizations par-
ticularly when people aren’t ton interested and are
twnting for an excuse to aveid meetings. But Miss
Stein’s rose, and the more muwdern expression,
“vou join ope. you join em all,” ate not applicable
to YL radio clubs, True, they are tadio clubs;
also trug, they cover the basic format of all radio
clubs with committee reports, publicity to news-
papers, and attenfion to club business. And the
program is always interesting with the hest part of
all radio club meetings after adjournment; the
lingeting rag chew sessions in little groups aver the
refreshments. But there the similarity ends, Across
this continent, and aronnd the waorld, YL clubs go
just a liftle bit furthe: in thelr organizational
PuUrpose.

Formed first for association of women amateur
radio operators with each other, they hold the
membership wide opon to all the Yis from Novice
through Exira Class. it is an incentive to progress
and to upgrade because others within the <lub
managed and somehow sci an unconscious example
to follow,

Many Y1 groups have projects that are not
usually planned by most social organizations.
There are those who assist [ocal school programs
with amateur radio demonstrations, or by making
schedules with DX operators so that school classes
may learn about other countries directly from
nenple who live there. These skeds have in furn
requited that the classes who participate leain
more ghout their own community to be able to
answer questions a8 well ax ask them.

There are the YL clubs that sponsor code and
theory classes and whose membership increases
each vear from the womeh who have benefited
from them. Qthers are active with handicapped
persons, people in Veterans Hospitals, or with
shutins, taking amateur radio to these people who
are interested in acquiring 2 license, and then
finding civic groups to assist in getting them on the
alr.

*Y L Editox, Q8T Please send all news nofes to

WIWR Vs home address: 305 N, Llanwellyn Ave,,
Glenolden, PA 19036,

WBBCUR received the Certificate of Merit from
West Guif Division ARRL Director WSHEYB for
having handled the most traffic in the South Texas
ARRL section during the vear 1373, (Photo
courtesy WSEYB)
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And, YL clubs plan typical amatetrr radio
activity operating their own Field Day, in some
cases from potting up the antennas, through the
last contact and taking down the equipment. Or
they wre the club most often called upon to plan
the program, and hospitality room for the women
who attend division, and national ARRL con-
ventions. They set up a dual program of Yi. forum
and luncheon for licensed women operators, as
well as providing entertainment for the wives of
amateurs who plan to be there buf who are not
particularly interested fn the technical sessions.

About 909 of the vlubs in this countsy sponsot
a certificate, in some cases, as with the Colorado
Yls mote than one, and with the dubs of
international scope many varied certificates, for
prant of contact with the membership. Many of
them have their own nets, both cw and phone, to
encotrage the members fo Keep in contact with
cach other, and welcome anvone who wishes to
join them.

Interpationally women amateur radio clubs
have been growing from informai on the air groups
to national clubs formed mostly by these Yis
meeting in person at amateur radio conventions.
Their purpose tno, is association, and to encourage
newly licensed YLs fo become more active on the
air.

The local YE clubs in this country, the three
miajor area clubs in Canada, the nation-wide Y1.
clubs in maeny coungries, and the two world-wide
YL clubs YLRL, and YLISSB. all begun as groups
of women meeting through a common interest.
Through that interest they have grown infto clubs
that are helping, and giving, and building. Unlike
the Stein siile that might be the statement of
somevne wha joins for the sfatus of just “he-
longing™ and gives nothing, the membership here

are bringing friendship to amateur adia through
their activities.




Official Novice Rule of YLRL Contests

Because of a misunderstanding of the Novice
rules in the YLAP contest the YLRIL announces
the following rule to be respected in all ¥YLRIL
sponsored contests.

“No credit will he allowed for Novice contacts in
YLRL contests on any frequencies outside of
Novice bands. Although Novices may operate
legally with another amateur’s call on other bands
from that amateurs station., the Wovice is not
licensed to operate on any hand except the Novice
band, and ail YLRL contests are for licensed YI.
amateur radio operators.”™

T'his ruling tssued by Eila D, Russell, WASEBS,
1974 YLRL President should eliminate any further
questions regarding the participation of Novice
licensees in the ciub sponsored contests.

NXCC-YL Certifieates

CLARA, (fanada’s national Y. club, will
sponsor a2 DXCC-YL certificate this vear, Fequire.
ments for this certificate are submission of proof
of two-way contact with Y1, amateur radio opera-
tors in 104 different countries, The club will also
issue stickers for such additiomal 20 countries.

This certificate will he available to all amateur
radio operators who can qualify. The requirements
set by the club are: complete log data with self
addressed envelope plus postage, the signature of
the applicant, and $1.00, or 10 IRCs. No QSLs are
necessary.

The certificate custodian is Cathy Hrischenko,
VEJMGH, 30 Lisburn Crescent, Willowdale,
Ontario, Cansda, M2J 275,

YLRE has announced throuvgh the bi-monthly
¢lub publication YT Harmownics, that a YL nXCC
Award has been under consideration since last tall.
Rules and dJetails wifl be annouaced following
action of the YLRL Board of Ditectors’ January
meeting.

YLISSE QSO Party Planned

The YL International Single Side Banders
system have planned their annual QS0 parcty for
1974, The cw segment will begin at 0001 GMT, on
May 19, and end at 2400 GMT, May 14, The 24
hour operation will include a 6 hour rest period.

The phone segment ouw0l GMT ending 2400
CGMT, May 19 and includes two six—hour rest
periods in the 48<hour operation.

Awards are planned for high scores, and for
team participation. Complete rules can be found in
the “Operating Events™ eolumn of QST
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NYC ¥LRL members who will be working on the
YL activities comrmttee for the 1975 Mational
ARRL Convention, to be held at the Waldorf
Astoria Hotel, July 1921, 1974. L-B: Madeline
Gireenberg, W2EEQ, YLRL Disbursing Treasurer;
Ruth Schlitt, WAZRIX, NYC YLRL President;
Christine Haycock, WB2YBA, YLRL Vice
president, and official photographer at the con-
vention; Barbara Neiman, WAZRDU, YLRL
Second District Chairman. (K2BM photo)

1910 “FNFN" and “OHK™

“YL News and Views™ has received several
inguiries regarding the wentity nf one of the two
¥Ls who were listed in the 1910 Gernsback Blue
Book. it is well known that Olive Heartberg, of
Mew York, who shared the call OHK was a YL, but
the gueries were regarding the iisting “FNFN -
Herrold, and Glass,” For there was no identifying
given name for the “(lass.”

walM, G. §. Corpe, has cleared the mists away,
and most successfully classified the feminine touch
to that call. He writes:

**Mrs. Glass worked with, or for ('harles Herrold
in his wireless school in 1910, in San Joge. Her
health went bad, and early in 1911 she came to
Sania Barbara, We had an amateur radio ¢lub there
and she came {o some of our meetings,™

“YL News and Views™ is very gratefn! to
WeLM for his assistance in identifving that call
“ENFN’T as (Chartes Herrofd, und Mrs, M, J. Glass
thus verifving that 1910 was the vear that in-
troduced what has been called the “distaft side nf
amateur radio” with these two ¥Ls in this country.

Second International Italian
YL “Jolly-Flower™ Contest

Dates: Start April 1, 1974 0000 GMT
End June 30, 1974 2400 GMT

Rules:

fxchange: Reports, call sign name.

Scoring: Italians — contact one Jolly Station,
plus 2 other lfalian YLS, oot Jolly Stations.
Eurapeans - Contact one Jolly Htation,-pius one
other [talian YL who is not a jolly Station. Extra
Europeans — {’ontact one folly Station only,

Aweards: The “Jolly-Flower Award,” an artigtic
lithograph of 2 well-known Venetian painter signed
by the author, for the first 100 winners, All
following winners,handsome certificates.

Logs: All Togs inust show sall signs, reports
given and received in GMT, All 1talian YLs must be
in possession of QSUs from the contacted stations.
Send application with logs (no (SLs) to I2CYR,
Clarla Benatti., POB 153, 46100 Mantova, Ltaly.

Italians include 12 'RCs, Europeans — 15 1RCs,
Extra Europeans — 20 IRCS.

Contacts during the contest also count fowards
the WYL Certificate.

The WIYL certificate reguires proof of contact
with members of the YLRC Italiano "Elettra
Marconi.”” Charter members 3 points, ordinary
members, 2 poinis, non-members | point, Jolly
Stations, § points,
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34th YLRL Anniversary Party Results

CW Winners

YVECKR 1765 Gold Cup, First place
13MQ 1440* Certificate, Second
KI1QFD 1.350% Certificate, Third
WNOGQL 137.5% Novice Certificate
Phone Winners

HC2YL 7599 Gold Cup, First Place
Kak(l A8 30 Certificate, Hecond
KeDLL 4758,75%  (ertificate, Third

Combined CW and Phone Scores

HC2YL 8,226 WSIEQ 1,221
YV5CKR §,004 WASZZA  1,063.5%
KeDLL  5,183.75%¢ GBLY 618,75%
WASFSX  3,997.5% SM5CXC 130
K4RHU  3,722.25% OK2RBI 312
KSITE 3,483.75% JAIYL 5875+
K1QFD 3,240% SALAEG 53.75%
WABYNC 3,118 VK3IKS 5%
YE1AMB 2,988% WATVT 714
VE3GTI 2,632 K50PT 3,558
G2YL 2,350 WASZZA 517.5%
WECEE 1,48%
CW Scores K6DEL 4,758,775+
ey g . WeIZA/6 a67.5%
B s Kexa duo:
W2HFR 520  WeNLM 1,612
WiCDO 232 WAGPZC 96
K4RHU  [,031.25¢ K6QPG 1.su5*
WRSEAY  osp+  WAOUBU 216
WASZZA 546 WINIS 1,178
REDLL 4254 WTWEX 1,03%
WARFSX phpt WASFSX  3,372.5%
WBIEQ leg  WSIEQ 1,053
KEITE 318% KSITF 3,168,75%
KRONV 78.25% ﬁﬁ}‘ﬂ” , 2‘5}2
WASUSU 600+ " s
WN@GQL 137.5% WABVXE 1,725
WAPYNC sa3 KSY1B/g i,1t0%
VEIAAG L35 WASYNC 2,599
VE1AMB 840 WoZWL 1,802
VEIGTI a4 VELAMB 2,145
£250 12 VE3GTI 1,888
YL 100+ DIITE 3.547.5%
G8LY 7875+  DIGEK 4,140
HOAYL 27 DL3LS 3,640
13MQ Laqor  G2YL 1420
TAIAEQ 1.25¢ st} y o
IA1YL 18.75% ”
OK2BBI 42 HNVTL LE7s
SMSCXC go  13MQ 30
VK3KS 2.5% JALAE 52.5%
YVSCKR 1764  JAIYL 40®
JAQEW 35%
Phone Scores JASKDW 18,775%
WALIYC  1,612.5+ IRIUNE 5%
“""‘\INX.R —2'557‘5* JR1GWS i6.25%
KIQFl) 1,89(}* JE.l [WR :’.1.';’;5*
WI1ZEN g15% JH1SSE R0
WA2ZDMEK  1,007.5% JASEJH 16,257
W2GLE 2,450 JHIANX 15%
WBANKC 1,376 IR3IMVFE A5®
WR4QDE 1,768 OK2BBI 270%
K4RHU 2,691 PAGHIL 4
WB4TIV 3,382.5% SMICXC 250%
WG 1,045 VEK3KS T.5%
WAIDMK 180878+ YVSCKR 6.240
13MQ 1,470
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WA3UBJ, Gaylen Reiss, Secretary of Penn State
Amateur Radio Club. Daughter of W3HR, and
W3PUD, Gaylen is a sophomore at Pennsylvania
State University. She is majoring in pre-medicine.

Congratulations to the winners. This was the
first contest in which there was an award for
Novice participation in a2 YLRL sponsored contest,
WNIGQL was the anly Novice to submit a log for
this new form of award, she js, therefore the

Novice winner, [ﬁmﬁ}
FEEDBACK
The “Heterodyne Exciter for 432 MHz,”

November, 1973 87T, has #n ervor in pit con-
nections for the doubfer stage {Fig. 1). For the
6688 tube, the cathode connections are pins 1 and
3, the control grid is pin 2. The suppressor grid is
not connected to the cathode internaliy: therefore
pin 8 must be grounded directly. Tin 9 is the
screen-grid connection, and pin 7 is the plate. Also,
the .0i-uF capacitor shown connected from pin 8
of the oscillator (6922) should be changed in value
0 001, The targer value shown will work in most
instances, but a few crystals may exhibit ingtabifity

There is am error in the schematic diagram ia
Part T of “A Complete 2-Meter FM Transceiver,”
by Bernard, February, 1974 (OST. On page 21, Fig.
4, the ¢.1 uF eapacitor and 330051 resistor in series
from the top of the volume control should connect
to the collector of (13, not to the Zener diode as
shown. R4 should be 47KS2. In the i-f section, Fig.
2, T2 and T3 should be J. W, Milier 3071, Taisa J.
W. Miller 8-C'1.

In “The Thirty Dollar Counter,” Anderson,
QST for lanuary, 1974, pias 1 and 12 on each IC,
71 through US, should be jumpered (kig, 1). Also,
in the connections from the SN74%0 decade
counters  (UT-US%, incl) to the SN7441 de-
coderfdrivers {Ue6-U10, incl.), there is an error,
Connect pin 8 of Ul to pin 7 of U6, pin 9 of Ul to
pin 6 of U6, pin 11 of U1 to pin 4 of Us, and pin
L2 of Ul to pin 3 of U6. Use this xame sequence in
the rest of the digits for Uz-177. U3-US, Ud1U9,
and  UUS-T10. The caption for the neon fubes
sttould be NE2 and not ME1,

In Q8T for January, 1974, page 3I7, the
integrated circuit mentioned in the caption of Fig.
2 is rot a CA30Z1E. The correct number is the
same a5 that used elsewhere in the ariicle . . .

CA3102E, l 57—

I=]

83



INTERNATIONAL AMATEUR RADIG UNION, THE GLOBAL FEDERATION OF NATIOMAL NON-COMMERCIAL AMATEUR
RADIO SOCIETIES FOR THE PROMOTION AND CUO.ORDINATION OF TWQWAY AMATEUR RADIO COMMUNICATION

FATON NOMINATED TO IARU PRESIDENCY

The uifices of TARLU president, vice-president,
and secretary pormally are filled by the individuals
holding the counterpart offices in the Headguarters
society, JARRL, as provided for in the TARU
constitution. Upon bis election as ARRL president
two years apo, Harry 1. Dannals, W2TUX, in-
dicated his feeling that the duties of ARKL and
[ARU president were too demanding to be filled
by one man. ‘Therefore, the ARRL Board of
Directors at its 1972 annual meeting nominated
Robert W. Denniston, WHDX, to continue in the
JARU wuffice for another two-year term. This
nomination was confirmed by unanimous vote of
the LARU member-sacieties.

This year, Mr. Denniston indicated that he was
unable to continue as FARU president due to the
press of personal offairs. In his place the ARRL
Board has nominated Noel B. Faton, VEAC), to
assume the office. Mr. Eaton has long served us the
ARRL Canadian Division director and is a newly-
elected vice-president of the Leagee. He has an
extensive hackground in JARU affairs, inclading
attendance #t IARU Region 1 wonferences, par-
ticipation in the (971 I'TU Space Conference, und
service as treasurer and execufive committee
member of the Union Intermnericana de Radio-
aficionados - IARU Region I1.

A proposal to elect Mr. Faton [ARU president
is now circniating io  the member-sodeties.
Flection reqires the concurrence of x majority of
the societies.

Newly-elected ARRL

Hirst Vice-President

Victor C. Clark, WAKFC, joins the [ARU ofticial
fumily, while John Huntoon, W1RW, continues as
secretary,

PROPOSALS BEFORE THE UNION

Proposals concerning the membership and or-
manization of 1ARU, a8 well as amateur radio
internationally, are regulasly offered to  the
members of the Union. Voting on two such
proposals has just been concluded, and two more
are currently before the membership.

The ARRI proposal praviding for five and
six-band versions of the Worked Al Confinents
award has been approved. Fxact sules are now
being formuiated and will appear in this column
next month., A proposal by the Japen Amateur
Radio Lexgue calling for the wse of the sub-bands
144.0-144.1 and 435438 MHz by future amatour
satellites has been defested. It is pertinent to note
that the 1ARU Region | Division, comprising
Eurape, Africa, and the USSR, has just revised its
bund plans for 144 and 430 MHz to provide for the
use of (45.845-146.0 and 435438 Mz by
satellites.

Now hefore the Linion are proposals to admit
the Radioklub der DDR to membership rep-
tesenting DM atmateurs, and to elect Noel B. Eaton,
VE3C), president of the Union.

IARU HEADQUARTERS VISITORS

The year 1973 was a busy one in terms of
internaffonal visttors 1o ARRL/TARU head-
quarters. Amateurs from all continenis and neaxly
30 countries signed our guest book. Prefixes
iepresented included CE, CR6, CT1, EL, F, FM7,
KPR, (3, GM, HH, HR, JA, KG6, KV4, ODS5, OH,
Oz, PAB, PY, SY, VR, VP7, XV5, XW8, YU, 4X,
and 9M2.

Mew president of the Lige Colombiana de Radio
Aficionados  Elie Rezk, HK3AFB, makes =a
presentation to Jorge Goldstein, HK4BNC, at the
1973 LORA convention, The LCRA marked its
40th anniversary last year. {Photo by WALZZG}

Yo Stravs s
QST Congratulates ., . .

P, W. (. Hess, W6CK, Major, CAP/USAF, re-
cipient of the Gill Robb Wilson Award, the Civil
Air Patrol’s second highest award,

Merrill Fraser, WSALL, Mavor of Clouderoft, New
Mexico, recent recipient of the QUWA’s 50-year
ceftificate,

QST for
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CONDUCTED BY BILL SMITH,* W5TVB

Where Has All the Tropo Gone?

THE PERICD Ipnuary 14 through 17 produced
excellent longhaul tropo conditions over
neatty two-thirds of the United States. it appears,
that for the most part. the opening went unused by
anmateurs. Bob Cooper, WSKHT, observed the
opening from Oklahoma City. Here is his report
and some remarks by him regarding amateur vhi
B¥ing.

Heading home from my Oklahoma City nffice
the evening of January 15th, 1 flipped the two-
meter fm rig to 22/82 as is my custom for the
45-minute drive, It was foggy at ground level, in
patches, and at 600 feet a low overeast hung over
several states. A local on 22/82 was discussing how
few and far between tropo openings had been
during the past vear. “We used to have apenings
rvery week or s0,” he nated, “but for the past vear
ot [wo there have only been a handful,” he
explained,

Punching up channel 6 audio {87.75 MHz) on
the car fm radio 1 aoted full quieting signals from
Tulsa (100 mites} and Wichita Falls (140 miles).
Punching up several other fm broadcast stations, I
noted Kansas City (295 miles) and St. l.ouis {460
miles) good copy. I wasa 't surprised.

That morning T had arisen at 0520 and found
vhf high-band (Channels 7-13) signals from Cin-
cinnati (740 miles), Columbus {845 miles) and
Roanoke (960 miles) and whf TV signals from
Roanocke, ¢thio, MNiineis, Indiana, West Virginia,
and Kentucky were all over the dial, ranging from
SO0 to 960 miles distant, A guick check of the fm
broadcast band had revealed signals from as far east
as Pittsbhurgh (990 miles),

The fellow onr 22/82 concluded with the
thought that the jet stream was out of place again
and when it returned to its normal position vhf
tropn openings would returm. Arriving home |
found Kingsport, Tennessee {720 miles) on
Channei 19 and Norton, Virginia (801 miles) on
Channel 47.

The “‘mid-winter tropo opening™ this vear
began from Oklahoma around 1830 CDST on the

*Send reporis and correspondence to  Bill
Smith, W5TVB, ARRL, 225 Main §t,, Newingion,
CT 08171,

Test pattern from WLWI, Indianapaolis, channel 13
asseen at WHKHT, January 15th, at 0551 CDST.
Path distance is 671 miles.
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14th. It ran more or less nonstop through 0730 an
the 17th., The opening from Oklahoma ended only
because a low-pressure trough formed tocally nver
Oklahoma and  eliminated our end of the
“dueting.”

This year’s session wax not unlike others in past
winters. A large, stable high-pressure dome
stagnated over the mid-south. The high-pressure
arex dominated the region from the Texas pan-
handle to the eastern stope of the Smokies. It ran
from as far north as 2 line between Sioux City,
fows, on the west and Cleveland on the east, to as
far south as Houston on the west and Atlanta on
the east, Essentially, everything east of the high
plains and south of the Great Lakes, west of the
eastern slope of the Smokies and north of the Gulf
was involved. This was enhanced bv a low-level
moisture flow that created a moist, wet blanket
aver miuch of the region (most affected areas
reported high fog) between dusk and mid-morning.

In spite of the greatly enhanced signal levels
and unusually wide-spread nature of the opening,
13X contacts on 144, 220 and 432 were apparently
all but nonexistent. Locally K5PIR heard the
KBDEQ beacon on the morning of the |Sth.
Schedules hastily set up on the landline for the
evening of the 15th between Oklahomans W5SQRH
and KSPIR and eastern stations W4FI, Virginia,
antd K4RJ() in eastern Tennessee failed; no signals,
WAaF] was just too fur east, but the Oklahema-
to-K4EIQ failure is not so easily sxplained. While
the scheduele was failing this writer was watching
two eastern Tennessee uhf TV stations with
heautiful, stable signals!

In the past, objective vhi-uhf amateur DXing
types have argued that high-power TV stations.
often located on mountain tops and always
aperating with tower heights far above the amateur
heights are rot gooid warning indicators for vhf and
uht tropo. { disegree,

First of all, the fact that these TV (and fm
broadeast band) signals are coming through en-
hanced indicates that tropo conditions are up.
Six-meter tvpes monitor the two-way servicas just
below 50 MHz for signs of a rising muf to tip them
to six-meter openings, The principal is the same;
commercial services simply providing an  early
warning.

Secondly, during the past five years that my
etforis have cuncentrated on vhf and uhf TV signal




vesearch, [ have had several hundred opportunities

to compare locglly with WSORH. KSPIR and
athers results [ have noted on TV and fm with
results they had (i.e. conifacrs) on 144 and 432,
‘There has been no relationship noted during that
period between my various observations and their
contacts. That s, conditions that keve produced
contacts for one or both have repeated very closely
many times for me on TV, with no couatacts for
either WS5ORH or KSPIR.

It seems clear that contacts ate heing nussed on
144 and up, not because of idiosyncrasies of
tropospheric propagatilon, and the often-used
excuse that 'V stations have hig towers and lots of
power, They are being missed because of a simple
lack of activity. Peaple have guit looking, and they
have ceased transmitiing. A bandfull of lookers is
no substitute for pleaty of guys calling ('Q at the
right places and right times. Keeping regular skeds
is productive, too,

A8 B see it, mnany of the serious iong-haul 144
and 432 operators have abandoned the tropo moule
for moanbounce, And the less serious spend so
much time listening to their local tm tepeaters that
they have eeased to pay close attention to the
usual tropo warning indicators. There are some
quick solutions. One is to hang a good deep-fringe
vhf TV array at least 50 feet above ground, then
cheek the TV band conditions several times per
day, every dey. When conditions start to bmprove,
zet on the air and call CQ more often. Listen more

. yes, But transmit more for sure!

You can take advaniage of the fm repeaters on
two meters, ton, Put up g reasonable-gain array
centered on 146,55 and acqguaint vourself with the
repeaters in the 100- to 300-mile range. You need
to be checking on their signal level every morning
and  ¢very evening. Most fm repeaters are in
exceptional vhf locations. Some have antennas
side-mounted on TV towers, giving them the same
advantage for getting into a “duet” as the TV
transmitier antennas. Jf vou start to copy good
fomg-haul repeaters on 2 meters, and fhe TV band
is open, you krow that some DX showld be
wirkahle via other modes than fm.

We have become too channelized. We sit with
Iv-inch whips on our two-meter fm iranseeivers,
on our lacal repeater channelfs), and complain that
the band is never open anymore, [t is worth
noting that while TV signais were rolling through
here on the [4th-17th of January, | unhooked mv
200-foot high Channet 7-1 3 antenpna and plugged it
nto my Tempo hand-held unit. On 4 and .76 §
lngged numerous W3 and W4 repeaters, uf the same
time locals on .82 and .94 were remarking that the
band conditions “might be up some® hecause
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Split-screen color Dar test pattern of WRFT,
Roanoke, VYa,, channel 27, 48 seen in OUklahoma
City at 0615 CDST, January 15th. a path of 883
miles on 550 MHz.

inabites in Tulsa (100 miles) were getting into the
inral machines,

Perhaps tropo DX work on two meters is dead.
it may be a thing of the past. Perhaps tm has so
sompletely taken over our most popular vhf hand
that fong-haul tropo work will become a thing of
the past. There will always be a bandful of
ledicated practitioners who will pursue meteors,
moonbounce and long-haul tropo dueting, but it
takes more than 2 handtul fo take full advantage of
conditions such as existed lanuary 14-17 over
neariy Al percent of the United States. The spirit
of vhfjuhf exploration may be dying. if it is, the
tombstone should be erected with # 14-inch whip
prusninently affixed to the top. And the engraving
shouid read “Here lavs Sam (. VHF . . _ he died
with his recerver frozen on 44!”

About the quthor; WSKHT became a vhter at
the age of 12 and shortly thersafter filled his
lthaca, New York, backyard with rhombic an-
tennas tor the reception of long-distance television
signals. As K6EDX in the [950s, Bob yuined
50-MHz WAS certificate number 21 and also holds
a six-meter WAC'. He has since operated as KV4FLS
and WSKH'F, Mr, Uooper musi he considered one
of the foremost amateur radio experts in the field
of propagation. It was at my invitation that he
prapared this month’s guest editorial.

(VS and Operating News

530-MHz sposadic £ watchers found some hap-
piness during the winter season, but from the
number of reports received, openings were not
plentiful. The New ¥ear began with what W4LNG
1 Atlanta calls a “wild opening.” Beginning about
1930 GMT and lasting until 0029, Ruddy logged
Wwis, 55, Bs, Ys and e, ¥our column editor was in
Nassau this particular day wishing he had six-meter
gear, Watching channel 4 from Miami showed
strong & vochannel interference to New Year’s Day
foothall, in Virginia, K4MSG noted the same
opening and worked 53, %s and {¥s, but with one
‘watt to the antenna could not raise WAGJRA. Paul
worked Flarida the following day and on the 7th
reports 4n opening o ‘I'ennessee and @#s worked by
neighbors W4DNK and WA4 ZWB. Also in Virginia,
former WA3SKT/4 now signs WA4GPM irom
Worfolk, Kentucky can be tough on a vhf band, but
WH4BYT at Burnside represents the state on six
with a 4-element wide-spaced Yugr fixed on New
York City looking for 700-mile scatter contacts
with a pair of 3-500Z3.

That January | opening satisfied W@OPN/S,
New Mexico, as Lea found 4%, 53, 6%, Bsand vs, On
the third Califorsia, Chio, Hlinois and Oklahoma
were workable, and the following day 44, 55 and
Montana, 1 six months WEOPN/[S has worked 33
states from Portales, NM with 20 watis ssb.
K5 ZMS/5, san Antonio, savs £ this past December
was down from a year ago. But on the 29th Ray
wtys there was extensive & throughout the eastern
and eentral states, mowing late that evening into
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the Pacific Northwest. The next day statipns frow
Florida to California were worked, leading to the
January 1 opening. That opening, from San
Antonio, spread from New Hampshire to Nevada
with most everything in between being worked.
Ray says the Bowl games carried on San Antonio —
channels 4 and § were nearly wiped out by strong
£ from stations in the midwest, causing one TVI
complaint to him. An explanation to the neighbor
solved that “%+%! ham radio” prohlem, but left
the fellow still unhappy about the £ interference
ta his Bowl games. Six was open again the evening
of the Ind to 4s, 5%, 68, 75, 85 and @s. The morning
of the 4th produced much scatter associated with
the Quadrantid meteor shower, Ray says W7ZRS,
Tucson, worked Delaware during the early January
E, for state number 50. WASHNK is back active
from Pearland, about 20 miles south of Houston,

From Las Vegas. K7ICW reports B December
22, 29 and 30 and says the winter £ season just
past was nearly identieal to one year ago. Near
Portland, K7ZCB worked a minor opening to
California December 8th and an extensive opening
the afternoon of the 30th. On January 1 six meters
was open from the Poriland area tn Florida,
Louisiany and Texas.

WAQVIF, near Kansas City, says the January |
opening  was  ““faptastic.” Jon worked several
stations on 50,4 #-m, ruuning a Heath 6er.
Contacts included Florida, Georgia, Keatucky,
Pennsylvania, (hio, Virginia and Maryiand. The
iollowing day was nearly a repeat performance,
with 45 and Ss being worked. Jon says the vpening
on the first was one of the best he has ever heard.
But from the Minneapolis area, WBMWG says the
I season was poor. Jim goes on to list openings
December 9, 10, 15, 25 and January 1 calling the
latter ‘a mujor opening.”

144-MHz T)Xers sampled tropo, meteors and
moonbounce  during the midwinter months.
KZEVW, N.1,, reached 272 states, adding one during
the Geminids. He experiencad QRM which pre-
vented a Georgia contact. He says the Geminids
were good, but that resuits during the Quadrantids
were poor and he made no contacts, WA2UDT,
giso N.J., adds two more states reaching 24, but
®a¥s a recent marriage and graduate sehool keeps
him occupied. W4ELNG, Atlanta, has 22 states
warked thanks to winter tropo and WSVUY in
L.ouisiana, worked in late November, He and
W4LRHR were aware of excellent tropo January |
throughout the southeast from what was heard on
the repester channels, but Ruddy bemoans the fact
that the DXers were eaught aslesp, You are so
right, Ruddy. Much good winter tropo is missed by
those who pack-up when eold weather arrives,
WRAOMG says there is much DX activity on the
52 and .94 simplex channels; so much that the
QRM is ¢ real problem. But says, “Hopefolly fm
operators will discover there are other channels for
simplex,” He says in Florida and southern Georgia
there are numerous DX-equipped fm stations and
800-mile contacts are not unuswal. WASHNK, near

Identification slide of WICD, Champaign, II., taken
at WBKHT, January 15, 0825 CDST, over a
580-mile path, Channel 15 is 476 MHz,
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Houston, says ten others and himself are tegulacly
active around 144.1 sgh Iooking for tropo. On
moonbounce, WEPO continues to lead-the-way on
144, Stations worked in a4 30-day period ending
Tapuary 8 include WSKPY, VKSMC, WASUNE,
K4IXC and VE2DED, Bob now has 20 states
worked, mostly via the meon aad sayvs he will soon
have a 40-element collinear available for trapo and
meteor work to add states within range of those
modes. Hoh knows of perhaps two dozen operstors
preparing for EME activity this vear. [ predict that
it will not he long before there is at least one active
f44-MHz EME stations active in each state, in-
cluding Hawali and Alaska. Two-meter WAS is not
far away!

At Tucson, WATEBM added three states during
the November [.eonids: Nebraska, Montana and
Colorado, to reach 14: not easy from southern
Arizona. in Fort Wayne, KBUNM's mighty
Sil-watter has now accounted for 33 states, the
latest being K41XC, Florida, on metenrs. Speaking
of John, K41XC, he recently had his first EME
contact with WAPO and is now directing his talents
towards EME activity, John is one of those
individuals who starts a project and completes it in
fine fashion, Over the years Sohn has done much
Tor vht activity through his vast patience to work
with those needing his state on 144, 220 and 432.
Well done, K21X(C!

220-MHz news this month comes from the
western states where WAGMBP, Glendale, says he is
detive with & homebrew transverter and 7-element
Yag on ssb and ¢w. Jerry indicates he will add
more power later. WBeNMT continues fo “father”
220 at his San Diepo location, HRecent mweteor
scatter work inchides a countact with K7BBO,
Taeoma, during the Geminids. Louis says WTONK
will soon he refurning to the 220 EME game,
probably. with a i60-elemeni collinear. Louis may
meet bim ou that mode with a 28-foot dish that is
in the “bidding stage.” He says further that a
number of Los Angeles stations are new to 220
WAGGUY  running afl  solid  state, KoPYH,
WB6OKK and K6QFEH (who?). WBaUXF is
working on 4 new home being built on 2-1/2 acres
near Julian, to be equipped with 16- and 28-foot
dishes.

432 MHz and Up news centers mostly on
moonnbounce. K2UYH, Trenton, says foul weather
has hampered some of his schedules, but that on
January 8 he worked W@VYZS and WAQIMC on
EME schedules, following which a QRZ brought a
response from VETHBG on ssh, The following
night echo fests lmng fm at K2UYH brought
results, Later that evening Al again worked WY 723
on cw and VETBBG on ssb, Other stations iden-
tified off the moon were WaNUS, W6eF7ZI and
WOEYE. Al says 2304-MHz EME tests were post-
poned until March because of weather, but he is
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ready anytime to schedule well-equipped stations
on 432, using arravs on the horizon or tilted, In
Marviand, W3CIK bhas reached 10 states on 432
after a contact December 17 with KRUQA, Uhio.
Hill runs ahout 30U watts to 4 27-element Yagi and
desires fate evening schedules. In Pennsylvama,
WAOMY has |1 states on 332, the new ones being
WICIK, Md., and WAGIMC, Missouri, both on
tropo.

At San Jose, W6FZI says about ten states and
four continents are represented on 432 EME. loe
has & states worked: 5 via moonbounce, with the
latest heing Kansus and Missouri, December © Joe
scheduled G3LTF, bngland, and got all he needed
for a confact, but was not sure that G3L1F did, so
further schedules will be made. KHABZF heard
WabkZl, also on ecemhber ¥, via the moun, Five
minutes later Joe heard the Hawaiian station, but
too weak to work, KHAHZE was running but 200
watts and tour WOEYE Yagis, so a contact betwesn
Toe and Lee van't he fur off. Wa b ZJ reports he is
building towards 1296 and 2300, but that the
finished product, all solid state and new designs, s
st in the fature. Joe has had to cancel publication
of his gratis 432 newsletter, bt will continue to
answer specific ietters abost FME, A self-addressed
stamped envelope is appreciated as Joe says he gets
15 to 20 letters per week, and he answers them all!
loe savs 1974 will be rthe vear of EME on 432,
with the present numher of stations active ex-
pected to double thisspring.

Feom Topeks, WHDRIL has 24 states worked on
432, the latest being an EME contact with Wek 7).
Al has meesased his power output to 350 watts,
feeding his homebuilt 20-foat dish. The reason Al
has tot heen heard on tropo lately i that his eifort
has all been toward developing his EME system,
and he has but one Vapl in the air for ather wark.
Cibviously the system is working well as Al has
consistent contacts with VETHRG and K2HYH,
and is hearing some 2 dB of sun noeise,

Bad news fram the Crawford Hill VHF Club,
‘ihe ni-foot dish. drive system and controls, used
s0 effectively in recent vears by WINFA, huve
hern scrapped, so nea more 1296-MHz work from
W2EFNA will be possible. There exists some pos-
sthility of 2300-MHz work with i Jifferent an-
tenna.

Meanwhile, the hig arcay 18 not totally [nst (o
the amateur scene. Vie Michael, W35DZ, has
acquired the complete system ot considerable

personal expense, It is heing transporied to the

hill-top site of W3sSDZ, Muney, Va., with reerection
tn start in the spring. This will be & fremendous
project, both physically snd tinancmally. Anyone
whn might be able to help with the very heayy
steel and concrete construction work is asked to
contact Vie at Hox %4, Muncy, PA 17756, ur Dick
Turrin, W2IMU, Box 43, Colts Neck, NJ 07722,
Phone numbers are W3SDZ, (717) 437-2119, und
W2IMU, {201) 462-8721. Davtime, at work, (201}
0493504,

Simple Approach to 2300-MHz Space Reception

Inspired by the work of WAHHK wnd K2RIW,
Jescribed hy them in twa (87T articles!® Preston
Rice, W4FIG tried Apollo reception with simpler
equipment. The Apollo program ended with the
flight of Apollo 17, but nther uses of frequencies
near our 2300-MHz band are in prospect for NASA
probes, as mentioned in Reterence 1, and WaFIG’s
results mav be of interest to those getting set for
reception of the torthcoming 23u00.-MHz {scar
bhedeos,

K2RIW's estimated 29-dB sfn rutie on the
Apollo signals indicated that a simpler receiver and
4 dish as small as & feet might be usable, s W4FIG
built & basic converter, and 2 6-footer made of
plywnod and hardware cloth. Only the latter two
items were purchased, thoungh W4F1G udmits to &
well-stocked “junk-box,” after 30 vears of vhf and
uhf experimenting. The project was a one-man
effort, with the Handbook and QST the anly aids.

Voice modulation of the Apollo signal was not
heard, but the main carvier and the two subcarriers
were plainly audible. ldentification of the signal as
heing fram Apollo was made by the position of the
subcarriers, (.25 MHz either sign of the main
signal, and by the aiming of the antenna needed to
maintain teception. The main signal was 8 to 9 dB
dbove the receiver threshold, and the carriers 2 to 3
dB. om the last night before spiashdown. First
vecuption was ubtumed the previous night, with
signals some 4 dB weaker.

Tests were made nightly, after Apollo 17 left
the faunching pad, but a problem of calibration
apparently delaved any positive result. A cuareful
recheck of the variables in the communications
receiver, uhf cowverter, and 27-MHz converter
furned up errors totalling about 200 kHz, When
these were ¢liminated the signal was found at
once, right where it should be, Afming was also 2
problem. Alipnment on the moon visually was
prevented by bad weather, and is useful only when
the source of signal was still on the moon.
K2RIW’s clues for finding the 'SM after takeoff
neiped WAFI(i to {ocate the CSM finally, roughtly
157 WNW of the moon the first day, and 20 to 307
west the second day,

" Wilson and Knadle, “Houston This is Apollo -

. dune, 1872, GRT p, A0,

¥ Knadle, “Twelve-frot
August, 1972, Q8T, p. 16,

Parabolic Dish,”

Six-foot parabolic-reflector made by W4FIG tor
Apollo reception. Backboard is plywood, four teer
square. Ribs of the same material support the
reftector, made of half-inch hardwara cloth.

QST for



intenna

WAFIG built hiz dish using a plywood support-
ing frame (hackboard) and 8 radinl ribs, also of
plywood, cut to the formula given by K2RIW,!
Uhe edge-mounted ribs held the reflector, cut from
1/2-inch bardware cioth. A &-foot aluminum tube,
1-i f4-inchex in diameter, through the center of the
dish, served s positioning rod, counterbalance
support, feedline conduit, and as a support for the
feed harn and 2300-MHz converter. The feeld horn
was a4 one-pound coffee can (3-7/% inches inside
diameter) with o [-1/4-inch antenna rod mounted
0 a BNC juck, I-1H/16 inthes from the closed end
of the can. The open end looks into the center af
the dish, 3.6 fe¢t from the dish surface. A short
pece of RG-58 coax runs from the BNC jack to
the converter input. W4rIG intended to build a
W2ZIMLU dual-mode horn, as used by K2RIW, but
ran out of fime.

The contour ot the hardware ¢loth couldd not he
kept fo within the recommended maximum var-
iation of plus-or-minus | inch from a true parahnlic
surface, just fastering it to the ribs. AF first it
appeared that a laborious cutting and shartening of
some wires between ribs might be necessary, but a
sutisfactary alignment was achieved by means of
short wires between the reflector amd the back-
board. The hardware cloth was nailed to the ribs,
and the excess cut away with tin shears, leaving a
cireudar reftector,

The center suppori was mounted to z home-
made equatorial telescope tripod, which gave ouly
one are thraugh the sky. bor uther arcs the tripod
was turned or tilted, adding o the task of finding
the signal.

Converter

Vhe 2300-MHz converter was patterned atter
the 1296-MHz moict found in several editions of
the Hendbook and VHE Manual,' cscept that
trough dimeasions were cut approximately i half,
A BNC jack about 172 inch tram aneg end of the
assembly  was cused to couple the 22%7.5-MHz
signal inta the trough, by means of 2 smull tab. The
tab paosition was adjusted with respect to the

> Alsor Troetschel, “1296 Revisited,” July,
1978, OST, p. 40,

trough inner vonductor, for maximum respanse ta
an external signal source.

The oseillator chain wsed a 90-MHz ivertone
vvcillator, und a doubler stage, both 2N§ 130s, und
4 AN 3866 tripler ta 540 MHz. This drove a iNS12
hiased-diode multiplier to 3t1en MHz. Up to 0.6
mA  crystal corrent could be ohtfuined with 1
IN21F diode mixer, but hest noise tigure was
achieved with 0.3 mA, A built-in tow-nnise FEI
amplifier at 127 MHz tollows the mixer. [ts oniput
is fed through 30 feet of RG-58% to the 127-MHz
vunverter in the station.

Signal Source

A test signal is essentiul in a project ¥ this
kind. WAFIG used an overtone osciltator with »
40.88-MH7 crystal, The 36th harmonic could he
heard (2287.6 MHz) when the oscillator was piaced
a Tew inches from the converter front end, Identiti-
catian of the correct harmonic was estuhlished by
the input trough’s peaking at the right position.
slightty higher in frequeney than the point at
which the crystal cursent is “sucked out” hy
trough resonance wt the injection frequenuy, 2160
MHz,

Miscetlanecus Hints

A sword ahout the ZNS1T30 transistors may be in
order, FThese [pw-cost items huve MAany  1ses,
WAFIG gets 100 mW out of them easily in a
2-meter QRV rig. and thev work well s ff
amplifiers at 50 or (44 MHz, as well x for
applications such s those described above,

A useful tool for testing the feasility of vhF or
uhf communications circuits ix the “Communi-
cations Bystem Catenlator,” a slide rale available
fraom Ameriacan Electronic luboratories, Box $2732.
fansdale, VA 19446, WeFIG obtained his by
ciccling a number on @ requisithon card from
Microwaves Magezine, but he fewls at eyen the
marked price of §5 it wonld have been u woud
investment.  Using conservative values far the
WAFIG Apollo system —~ I-kHz receiver band-
width, recefver NF of 10 B, a4 3-dB SN ratio, a
1G-watt Apolia transmitter, and a rangz of 200,000
miles, the cuiculuetor tells vou that a svstem
antenny pain of 40 dB is needed, relutively o
develop at 2300 MHz,

Radio City., New York has nofhing when #
tomes to carnering the market on ity names
which deaf with radio aid comm