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Operating SSTV is easy.

True ov

How much do you really know about the newest activity in
amateur radio? Take this 3 minute TRUE-FALSE quiz and see.

T OF
A slow scan television pic- [ | ]
ture is similar to that pro-
jected on TV,

Motion can be portrayed [ ][]
on slow scan television.

To broadcast slow scan [ []
television just add a Robot
monitor and camera to

your present station. No

other equipment is neces-

sary.

Slow scan occupiesnomore [ | [ ]
space on the band than an

audio signal.

&

ANSWERS:

1. False. The slow scan television picture is
a greenish-yellow color which takes 8 sec-
onds to transmit. Like radar, the image
should be viewed in a darkened room for
best results. Also like radar, as the picture
progresses it has the appearance of being
painted onto the screen by a bright writing
line except that the line moves from top to
bottom. 2. False, Motion results in a blurred
picture. 3. True. Robot equipment is com-
patible with all brands of amateur radio
equipment and antenna systems. 4. True.
The SSTV signal containe frequencies rang-
ing from 1200 Hz to 2300 Hz. Therefore, it

[ROBOT]

LoannAT DEscc ADmud kI,

rEad AALRNIAY Ao rar

T
Any licensed amateurradio ]
operator, except Novice,
may operate SSTV.

$295 each for a Robot [}
SSTV monitor and camera
is the lowest price in the
world for SSTV equipment.

Robot guarantees your sat- [}
isfaction with all Robot
equipment, or your money
will be refunded.

New SSTYV operators all ]
suffer from lack of sleep.

i# comparable to an audio signal. 5. T
6. 'I'rue, ag far as we can determine. 7. T
8. True. New SSTV operators are so eni
siastic about the fun of operating slow ¢
television, they hate to guit.

| {"1 Plaase send your new factory direct price fist,

| I1 Enclosed $_....oorere . Ploase send the follov
l equipment via AIR [T or SURFACE [

| i7] Enstruction Books $2
| 11 Medei 70 Monitor $295
| 1 Model 80 Crmera $205
I} 25mm F1.4 Macro Lens $54

[ Name
i Address

Gty
1C:alifornia rasidents add 5% sales tax. Prices to
include shipping.

[
I S P S

w42y 970420

Call.

State Zip
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New FPM-300, a low-priced, versatile, compact
SSB/CW transceiver with latest high per
FET and integrated circuits plus -coverage.

R LERTE ‘fi:gﬁaé-,‘

it b o AT

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

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

a Hallicrafters.

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

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

should be
King with a
licrafters.
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IMPORTANT
ANNOUNCEMENT

The Yaesu Musen Company,

Ltd. of Tokyo, Japan announces
the opening of:

Yaesu Musen USA, Inc.,
1625 East Rosecrans,
Unit No. 29,

Par_amount, California 90723.

Yaesu Musen USA, Inc., will be
establishing dealerships and serv-
ice centers across the United
States. For immediate sales and
service contact Yaesu Musen
USA, Inc. at the Paramount,
California address.




FOR THE MAN WHO ENJOYS
OWNING THE VERY FINEST...

— sy

THE No-compPromise ALPHA 77
MAXIMUM LEGAL POWER LINEAR AMPLIFIER

LOAFS AT CONTINUOUS MAXIMUM LEGAL POWER IN ANY MODE

DRIVES EASILY WITH ANY POPULAR EXCITER OR TRANSCEIVER

KEEPS YOUR SIGNAL CLEAN, CRISP, AND OUTSTANDING

CHANGES BANDS FAST -~ WITHOUT ‘CUT-AND-TRY* TUNE-UP

STAYS COOL AND WHISPER-QUIET UNDER THE HARDEST USE

CARRIES THE INDUSTRY'S MOST EXTENSIVE WARRANTY, BACKED BY
ETO'S RENOWNED FAST FACTORY SERVICE

® & # NOW FACTORY-DIRECT — JUST $1495 COMPLETE! s @ ®

Why not move up to THE ULTIMATE? Call or write for the thoroughly illustrated
ALPHA 77 brochure, answers to your questions, or an outstanding trade on your

old gear.

Tn EHRHORN TECHNOLOGICAL OPERA;I'IONS, 11,108
BROOKSVILLE, FLORIDA 33512
(204) 596-3711




Section Commumications Managers af the ARRL

Reparts [nvited. All amateurs, evpecially I.eague members, are invited to report station activities an the first of each manth tfor preceding
manthy direct to the SCM, the administrative ARRL official elected bv members in each Section. Radlo club neports are also desired by
jon stafion lable in areas shown to quahbied Leagpe members,
uieneral or Codditional Class licensees or higher may be appomted ORS Qvs, OPS 00 and OBS. Technicians may be appointed OVS, OBS

SCMs for lnclusion n ST, ARRL Field O

or V.H,F, PAM. SCMs desire upplivation leadership posts of SEC, £C, RM and PAM where vacangies exist
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for the EXPERIMENTER!

INTERNATIONAL EX CRYSTAL & EX KITS

OSCILLATOR « RF MIXER « RF AMPLIFIER » POWER AMPLIFIER

1. MXX-1 TRANSISTCR
BF MIXER

A single tuned circuit intended for
signal conversion in the 3 to 170
MHz range. Harmonics of the GX
osciilator ara used for injfection in
the 80 to 170 MHz range. Lo Kit 3
to 20 MHz, Hi Kit 20 to {70 MHz
@pecify when ordering)........

2. 8AX-1 TRANSISTOR
RF AMP

A small signal amplifier to drive
MXX-1 mixer. Single tuned input
and link output, Lo Kit 3 to 20
MHz, Hi Kit 20 to 17D MHz
(Bpecity when ordering) ... ..53.50

3. PAX-1 TRANSISTOR
RF POWER AMP

A single tumed output amplifier
dasigned fo foilow the 0¥ oscil-
fator. Outputs up to 200 mw,
depending on the {requency and
veltage. Amplitier can be ampll-
tude modulated. Frequency ’%ﬂﬂd

)\? 30,000 KHE.......oieinineiemens $3.

4, BAX-1 BROADBAND
AMP

General purpose unit which may
be used as a tuned or untuned
amplitier in RF and audie appli=
cations 20 Hz to 150 MHz. Pro-

vides & to 3D dh gain. ldeal for
SWL. Experimenter or
AMBIBUL .. eceeceerraeeereae sraeeemeas $3.75

S

53.50/
/

8. OX OSCILLATOR

Crystal controlled fransistor typa.
Lo Kit 3,000 to 19,999 KHx, Hi Kit
20,000 to 60.000 KHz. (Specifty
when ordering... 52,95

.

N

6. TYPE EX CRYSTAL

Available from 3,000 to €0,000 KHx.
Supplied only in HC 6/U holder,
Calibration is = .02% when oper-
ated in International DX circuit
or its equivalent. (Spacify
freqUENSY] oiiiriecrrsnsrirmaessienes $3.95

N <

(

INTERNATIONAL

CRYSTAL
TY!

PES: applications

HA) for

for the COMMERCIAL user...

PRECISION RADIO CRYSTALS

International Crystals are available from 70 KHz
to 160 MH2 in a wide varety of holders.
Crysials for Use in military equipment can be
supplied to mest specifications MIL-C-3098E,

{GP} for "General Purpose'

sCS) for “Commercial Standard”
“High Accuracy’
perature tolerance requiremsnis, .

S
<

close tem-

4 N

write for
CATALOG

INTERNATIONAL

CRYSTAL MFG. CO, INC.
W ND. LEE 8 OKLA. GilY, OKLA, 7302

/
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“It Seems 10Us..."

60130418

FTER SEVERAL MONTHS of preparing
membership lists in the transition to
electronic data processing, we've gritted our
teeth, crossed our fingers on one hand, and
pushed the ‘‘start” button with the other.
Thus labels for mailing this issue of JST are
expected to come out of the craw of a
caompufter,

Most of ’'em, that is. In a couple of
geographical areas the quantities of output
in our extensive test comparative runs didn’t
check closely enough with our old-fashioned
mechanical count to give us confidence to go
all across the board. So some of you will still
have the old vellow label, while we do some
specialized double-checking,

To be quite honest, some of you may not
get the magazine at all, first time around.
Computer types tell us an error factor of
2% during transition is pretty good perfor-
mance. But:that means 2,000 copies of 98T
which could go astray (if indeed they get
addressed at all!} and 2,000 potentially
unhappy members. On top of the erratic
service provided these days by the Postal
Service, we're digging in for a tough month
of April,

A computer is a very impersonal thing, so
don’t be disturbed by the fact that to it yon
are just a number — the one you will find on
the top line of the address label. We had
contemplated using call signs as the locator
index, but of course that wouldn’t work for
several thousand members not yet licensed.
And call signs come and go, as you move to
another district, or get a 2-letter job, so a
number is the only permanent reference.

It is not necessary to use this identi-
fication number in routine correspondence
with Hq. But for any official change in your
record, such as Associate to Full classifica-
fion, or a change of address or call sign,
please always include a label from a recent
(ST wrapper with your request, [t will save
time for both of us,

Another reference you'll find on the
[abel is a membership classification, F is
obviously for Full Members, and A for
Associates. FO (that’s a zero) is regular Full;
Fl is Charter Life; F2, Life; F3, a Life
applicant paying in installments; F4 is a
Family member. Similar numerals identify
similar classes in the Associate tabulation.

E.d.p. has good points and bad ones.
Most of the latter will be evident at the start,
until things get shaken down. For a while, at
least, lists of special groups, such as CD
appointees, will remain on the old mechan-
ical system, Membership lists for publicity
purposes, such as a club announcing a
hamfest, or a director candidate campaigning
for votes, will still be available but on
somewhat different bases than before — the
normal computer output is labels, not envel-
opes or postcards. And we’ll need plenty of
notice, so as {d combine such special runs
with a4 major OST addressing job, to keep
computer time cost (to us and to you) to a
minimum,

Shortly, too, we expect to have a new
form to announce upcoming expiration of
your membership and process its renewal.
Later there will likely be a te-design of the
membership certificate, or perhaps a limita-
tion to only a card for annual renewals.

But we're petting ahead of ourselves.
Meanwhile, please bear with us. By afl means
advise of any discrepancies in the mailing
[abel — errors in your name, address ot call
sign. But allow more time than usual for
corrections to be made, in the initial stages
at least (it is likely a second month’s labels
will already be in process before corrections
are received), Qur apologies in advance for
any inconvenience, whether of human or
electronic origin, By June we hope fo be
pretty well out of the woods, back to
normal working hours, and sleeping soundly
again, [A5F—]
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League Lines . . .

Three cheers! -- a count of League membpership as of the end of 1972 ghows the
largest totals in our history, surpassing the previous peak year of 1962,

Toward the end of Pebruary, coples of March QST arrived (in good fime) in parts of
the east coast: but many others (such as on Long Island) still hadn't received the
February issuel Guess the U,3, performance is not unusual; in late February we
racalved Christmas greetings from the South African Radio League -~ postmarked
December 8.

Finally! ~-- the first special repeater license under the new rules, WRIAAA, was is-
sued to the Gypsy Amateur Radic Society of Joliet, Il1,

The Ihtermational Telecommunications Union has job openings fraom time fo time for
tzlecommunications experts in pverseas pogtg. Frequency managers, telephone plant
instructors, communication consultants, microwave engineers, are typical assign-
ments, hiormation available from the UN Personnel Policy & Recruitment Staff, De-
partment of State, Washington DC 20520.

fi's that time again —— for nets to get current operating info to Hg. for inclusion in

the net diregtory now in preparation. See ARPS column this month for details. Re-
member, too, May 1 is the deadline for repeater registrations.

Use of the Qsgar 6 satellite is setting records all over the place. K7BBO has had
around 1200 Q80s; VEZRYG, some 40 states; G3IOR, more than 30 countries; KL7MF,

four continents. And 30 hams have already qualified for the Satellite DX Achievement
Award,

We're most pleased to have formal advice from the hternal Revenue Service that,
after several yearg of investigation of League activities {as thev've also done with
thousands of other non-profit socleties around the country), ARRL has been given a
completely clean bill of health and tax returns accepted as originally filed,

The iiling dates for comment on FCC fee propgosals have been postponed a couple of
weeks, giving us all a bit more time. Accordingly, a summary of the League's oppo-
sition was not ready for this issue, hut will appear next month.

The "Correspondence" section this month carmries views of members and clubs towards
the issue the League has raised concerning recent FCC regulatory actions. This con-
tribution, received via W2IHA, is worth the proverbial 1,000 words:

D)
- ; A {LF{“"?‘. R
oo oo 2 ook b - TN TN
TN - o
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A Solid-State

i

SSB Generator with .—«®

Digital Readout

BY ALBERT D. HELFRICK.,* K2BLA

OR THOSE WHO like to roll their own, here is

an  all-solid-state  2.953- to 3.155-MHz ssb
axeciter using many surplus components and
featuring a frequency counter as an “electronic
dial.”* Tt has Collins S-line compatibility, integrated
circuits, operstional amplifier circuits, und liberal
use of the FET,

Civcuit Description

The b generatar is o 455-kHz filter-type affair
using a popular Colling mechanical filter. The
455-kHz ssb signal is mixed with a 2.5- to 2.7-MHz
VFO to supply the desired 2.953- to 3.155-MHz
ouatput frequency, which must be mixed again to
translate it to the proper amateur band. The author
uses separate fube-type mixers and amplifiers for
each band, the local oseiliator being provided by a
Collins  758-3B receivesr. 'The separate mixer-
amplifier for each band is analogous to the utopian
practice of separate kW final amplifiers, and offers
similar advantages. Mixer and amplifier circuits
may be found in any recent edition of The Radio
Amateur’s Handbook.

Speech Amplifier and VOX

The speech amplifier is an RCA CA43020
multipurpose amplifier with bandwidth reduction
added. With the mdicated values of coupling and
bypassing capacitors, fthe bandpass s sbout
300-30100 Hz. Since the speech amptitier serves as
the VOX amplifier as well, transtormer coupling is
used to supply a low cutput impedance in order to
minimize distortion caused by the VOX rectifier,

* Powerville Rd,, RD 1, Box 87, Boanton, NJ
07005,

The rugged surplus capacitor used in the VFO s
mounted near the center of the cabinet, Perf-board
gunstruction is used for much of the exciter. The
power supply can be seen in the right rear corner,
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The CA3020 operates at fixed pain and will show
clipping only when the operator is talking very
loudly into the microphone.

A voltage doubler rectifies the audio from T1
and provides de to the relay drivers, Q1 and Q2.
Three silican diodes clamp the control voltage to
stabilize the VOX time constant. Audio voltage
from the station receiver is rectified for anti-¥YOX.

Oscillator and Modulator

The separate carrier oscillators evolved from the
desire to obtain sideband selection without
switching vrystuls. The oscillator collectors are
vommon and feed an FET source follower.
Switched base bias is used for oscillator sefection.

The balanced modulator is of the four-diode
ring type which offers circuit simplicity, low cost,
and  reasonable  carrier sopression, An  RCA

CA3019 inteprated circuit was selected to obtuin
matching between diode characteristics. T2 is an
texpensive transistar-radio i-f transformer. Check
the transformer for built-in decoupling capavitors
to ground, which would destroy the balance.
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CW Oscillator

Cw operation is oblained by injecting an audic
frequency (about | kHz) into the speech amplifter.
It is essential that the audio from the oscillator be
free of distortion since distortion would produce
spurious sidebands.

An RC phase-shift oscillator was tried but after
hours of experimenting the distortion could not be
reduced to acceptable levels. In lieu of the phase-
shift wscillater, a2 low-distortion Wien bridge
oscillator was designed using a 709 operational
amplifier. The traditional tungsten filament bulb in
the feedback Inop has been replaced with a
noalinear resistor and diode combination,

The audie output is keyed with a shunt
transistor switch, The transmitter may be keved
directly from +3-volt logic levels and should mate
well with solid-state keyers without the need for
relays.

VFO ard Frequency Counter

The basic frequency of the VFO is 2,500 fo
2706 MHz, designed to work with the Collins
Sline cguipment. [t contains no varable frim
capacitors, This approach avoids excessive drift
because of temperature changes. The VFQ s
trimmed with fixed-value sitver-mica capacitors.
Only twa frequencies must be trimmed. Maximum
capacitance must provide approximately 2.490
MHz and minimum tuning capacitance should give
2710 MHz, Since a digital trequency counter is
used for frequency readout, no adjustments need
be made for dial tracking. It is suggested that a
precision gear-driven capacitor be used for ease of
tuning. (A suyphus ARC-5 capacitor should work

April 1973
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1 4 " COUNTER
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Fig, 2 — Circuit diagram of the digital mixer for

the counter portion of the ssb generator.

4, US — Quad 2-input NAND gate IC. Motorola
MCT400P or equiv.

L2 ~ 150 uH nominal. J. W. Miller 41A154CBI or
equiv.

well - the author used a very fine cast-aluminum
capacitor from an old frequency meter.) It is also
suggested that the builder have a large number of
mica capacitors on hand for trimming. A surplus
“jumbo™ pack is a good investment,

The frequency counter is unusual and will be
carefully explained. The VFQ “kilohertz” dial
should read from 0 to 200 with reasonable
over-travel, for instance — 10 to 210, representing
i VFQ frequency of 2.710 to 2.490 MHz. Since a
digital frequency counter cannot resolve “negative
frequency™ and since the FCC frowns on out-of-
band operation, it is necessary to use logic circuitry
to determine a VFO frequency of preater than 2.7
MHz. In the digital mixer, the VFO frequency is
mixed with energy from a 2.8-MHz crystal, pro-
ducing a difference frequency of 100 to 300 kHz.
This frequency is gated into the MC4050s. Instead
of the normal 000.0, the counter is reset to —100
kHz. The 1000th gated pulse (a frequency greater
than (00 kHz) to the MC4050 counters ex-
tinguishes the “minus” and the “one” lamps. The
*minus” remains oft until the next reset pulse,
whereas the “one™ comes on after 1000 more
gated pulses occur (a frequency greater than 200
kHz).

The Motorola MC4050P circuit s a decimal
counter, 4-bit latch, and 7-segment decoder/driver
all in one package. The cost of the MC4050P is
about $12. The indicator is about 33.60 from
Shelley Associates or Lumineties.t»2

L Shelley  Associates lne,, 111

Drive, El Segundo, CA 90245.
3015F-CN,

2 Luminetics Corp., P. O, Box 1943, Pompano
Beach, F1L, 33061, Part number 3004.

Eucalyptus
Part number
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Fig. 3 = Circuit for the time base and Ug - Triple 3input NAND gate IC.

display driver of the digital frequency read-

out, Any of several available types of LED

saver- segment display devices may be used
with the MC4050P decader/driver [Cs.

CR10 — LED used as decimal point indica-
tor. May be part of seven-segment read-
out if available,

D81, D82 — Low-voltage incandescent bulb
assemblies. Avaifable from Arrow Elec-
tronics Inc., 900 Broad Hallow Rd.,
Farmsngdaie, NY 11735 (Muralite
PTLG.’}12 for *minus,”’ PTL20D/12 for
“ane"l.

112-Q18, incl, — NPN transistor.

Motarola MC7410P or equiv.
- Quad 2-input NAND gate [C.
Matorola MC7400P or equiv.
- Binary caounter 1. Motorola
MC7493P or equiv.
Ug, U100 ~ Decade counter IC. Motorola
MC7490P or equiv.
11 — Quad latch IC. Motorela MCT7475P
or equiv.
U1z Dual  Fhp-Flop
MC7473P or equiv,
U13, Ut4, J15 — Counter/tatch/decader IC.
Motoroia MC4050P or enquiv.

Uz
us

IC. Motorola
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(4"

Fig. 4 — Schematic of the power supply. For
valtages other than those given, or for the use of
other wvoltage-regulator 1Cs, consult the manu-
facturers specification sheets.

CR11-CR14, incl, - Silicon dicde, 100 PRV, 1 A.
Q17, Q18 — Yoltage regulator transistar. ZN3055

ar equiv.
T5 — Power: Primary 117 V; secondary 12 Vat1

A,
Uia, U17 -~ Voltage regulator 1C. UAT23 or
NEBS0.

Since the actual operating  trequegcy is
determined by the currier-oscillator frequency and
the crystal-controlied high-trequency oscillator (in
the wuthor’s case supplied by the staiion receiver)
there must be some methad of calibrating the
counter readout. The carrier oscillators were less
than 100 Hz ia error, so ingccuracies from that
source were neglected. The high-trequency crvstal
oseillator may have considerable error (as com-
pared ta 100 Hz) so a variable capacitor is used to
pull the 2.8-MHz crystal trequency for catibration
purposes.

The calibration procedure is as follows: Tune in
the 100 kHz arker on the receiver. Put the
counter read switch in the revr position and adjust
the counter culibration capacitor until the counter
reuds 000 or 100.0. This s analogous fo moving
the cursor on 4 mechanical dial.

ALC Amplifier and 3-MHz Mixer

The alc amplifier is a steaightforward dual-gate
MOSFET amplifier with about 10 dB maximum
gain. Reverse bias is supplied by the final amplifier.
Exetcise caution when working with the MOSFET,
since potentials of greater than 50 voits teven of
voltage) can destroy them.

The 3-MHz mixer is a dual-FET balanced mixer,
The 455-kHz ssb signal is mixed with the VIO to
supply the 29355 to 3.155-MHz output signal.
Approximately 200 mV of peak rl output voltage
is avaitable asross 2 high impedance toad.

The ocutput transformer used by the author in
the original version was a broadband toroidal
affair, similar to those used bv Lowe in his
solid-state tinear amplifier. It is described in QST
for December, 1971, and in Chapter 6 of The

April 1973

Radio Amarenurs Handbook, both forty-ninth and
tiftieth Editions. Subsequent revisions in the
exeiter described here made use of 3 2800-ktz i1
transformer from a surplus ARC-5 reveiver. It was
found that cither the torold or the surplus it
transformer performs well.

Power Supply

The power supply uses two inexpensive {§1.19
surplus) integrated-circuit voltage repulators and
external pass transistors. The voltage regulators
respond so quickly that they sctually decrease the
filter-capucitor requirement. However, rf bypassing
is still mandatory. The power supply cperates well
from about 90 to 130 volts ac. For mobile and
portable enthusiasts the unit should perform well
v g 1 2-volt system.

Conclusion

The foregoing it not intended as a step-by-step
construction  article nor is it interded for
heginners. Although the circuits represent little
compromise [or performance, many ot the circnit
elements were chosen on the basis of their availa-
bility to the author, and theretore may not
represent the mosé economical upproach for the
reader.

Many of the circuits may be extracted for use
in other systems. For example, the VIO uand
frequency counter could he packaged fogether to
form a remote YFO console for a KWM-2; the
output of the cw oscillator and keyer may be
piugged into the microphone input of an ssb-only
trunsmitier to convert that unit te cw operation; or
the crystal in the frequency counter may be
changed to use the counter for any other VFQ.B5 T
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Beenh iooking for a simple construction praject? tf

50, this useful piece of test gear should be

ideal.

BY KI NEGORO.* WN&QJP

HE RECENT FCC rules changes allowing VFO

control of Novice transmitters are welcome
improvements. With crystal control, it was no real
problem for the Novice to be sute ke was in his
dssigned bund segiment. Now, however, the Novice
must have a2 means to assure that his sighal is
within the band. Subpart C, section 97.75 of the
regulations requires that suificient equipment be
available to assure that the amateur is operating
within his assigned band. The calibration of the

* 325 E. Madison Ave., Montebello, CA 908640,
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o Beginner and Hovice

A Band-Edge
Marker

(zenerator

VFQ or the transmitter frequency is nof con-
sidered sufficient. independent means must be
used, The station receiver, however, can be used to
check the VFO frequency it the receiver is cali-
brated accurately. The receiver can be calibrated
with a marker generator.

What It Is

The device described in this article is simply a
crystal-controlled oscillator ihat has sufticient
gignal radiation to be picked up hy the station
receiver. Nearly all ceystals are reasonably accurate
as far as a {requency determining element is
concerned. Knowing the frequency of the crystal,
it hecomes a simple matter fo use the signal from
the oscillator to set the receiver dial. While it isn’t
necessary that the orystal frequency talls at a
Novice band edge to calibrate a receiver, such
frequencies are the most useful in Tetting the
Novice know when he is gefting near dangerous
territary. The signal generator also has uses s a
signai source for checking crystal activity, and for
aligning and calibrating receivers.

The Circuit

Fig. 1 shows the circuit of the oscillator, a
series-tuned Colpitts type. Either 8- or 40-meter

Fig. 1 — CGircuit diagram and parts list for the signal

genevator. MNote that all the components are

available from Allied Radio Shack. All of the part

numbers in parenthesis are their numbers,

BT1 — B-volt transistor-radio battery (23-464),

C1,C3,C4 — 100 pF {271-123).

C2 - 200 pF, 15V (272-124).

06 - 0.25 UF, 15 V {272-1058).

Q1 — Npn transistor, type 2N2222 (276-2000).

A1 - 56,000 ohms, 1/2 watt (271-000).

A2 — 27,000 ohms, 1/2 watt {271-000).

A3 — 4700 ohms, 1/2 watt (271-000}.

51 — Spst, push button, spring return, narmally
open (275-1537).

¥1 - See crystal specifications; surplus crystal
cetalog available from JAN Crystals, 2400
Crystal Drive, Ft. Myers FL 33301,

QST for
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crystals can be used. An npn transistor, {ype
AN2222, is used in the oscillator. Power for the
signal generator is obtained fram a 9-volt tran-.
sistor-radio battery. The total current drain of the
circuit is so low that one can expect a battery life
almost as long as the normal shelf life.

Construction

The “works™ are assembled on a terminal strip
which is held in place, on the inside of the plastic
box. with u No. 4-32 % 1f2-nch lpng machine
screw and nut which also is the hold-down screw
for the crystal socket. Fig. 2A shows the paits
placement and wiring,

Fig. 2C is a drawing with the parts arranged as
in Fig. 1, The transistor is shown out of position.
See Fig. 1A for the actual location. The logic of
the symbols used in schematic drawings and the
improvement over a pictorial drawing are apparent.
1t is suggested that the schematic drawing be used
to double check the wiring as the constrnction
Progresses.

Assemble all parts except the transistor, switch,
and crystal socket. Solder all wires at the terminal
tabs. Prepare the tramsistor by bending the ieads as
shown in Fig. 2B, Solder transistor in place, using
Fig. 2 and photographs for guidance. Be sure to
hold the transistor lead halfway from the end with
long-nose pliers and solder the end to the proper
terminal tab. Hold for fifteen seconds after the
soldering iron is removed from the juint. The piiers
serve us a heat sink, bypassing the heat to the body
of the pliers, thus reducing the heat conducted to
the transistor.

Using The Generator

Connect u piece of insulated wire about 10
inches long to one side of (4. This will be the
antenna for the uscillator. Place the antenna near
the station receiver antenna input, Plug a erystal in
andd turn on the unit by pressing and holding $1.
Next, tune your receiver io the amateur band vou
want to calibrate, Scanning up and down the band
you should quickly sput the marker signal, Note
the receiver dial reading and compare that with the
crystal frequency, The two readings should agree.

This photo clearly shows the arrangement of the
components.
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Fig. 2 — Wiring details for the marker generator,
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Fig. 3 ~ Hole iocations for the crystal sacket and
terminal strip.

We won't attempt to tell you how to realign the
receiver because there are too many different
types. If you have a ham friend who understands
the workings of a receiver you might ask him to
adjust the receiver circuits so thai the dial reads
correctly. However, it is just as simple to take the
dial error into account when using the receiver.

With appraopriate crystals both band edges can
be “‘markered” - meaning that any signal between
the tmarkers is inside the band.

Crystal S pecifications

Allowances for crystal tolerances and cireuit
vatiables are included. Inexpensive FT-243 types
with + [-kHz selection are adequate. See ads in
OST.

Additional Notes

The prototype was constructed in a plastic box
which originally contained a roll of plastic tape.
tig. 3 shows details, The battery clip was nipped
out of a discarded tranststor be receiver. It pays to

save junk!




The 40-meter helical resonator is positioned on top
of the receiver at a typical Field Day activity.

Shown here is KI1VTM at
W1ARR/1, fPhoto by K1 THQ.)

the controls of
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Helical Resonators for HF Band Use

BY ROBERT M. MYERS.* WIFBY, AND CLARKE GREENE.** WALJLD

MAGINE A TYPICAL Fivld Day operation. A
group of friends might set up a transceiver in 2
tent, bring along lois of food, and operaie on
several bands between the “picnics” A more
ambitious group would operate two or three
transmitters and test the ahility of a radio club to
set up an emergency communications center. An
even more energetic vlub could eonduct ithis
activity as a contest and literally “go out for
blood.” Large temporary sntennas are mounted
atop varions and sometimes quide-high supporis! A
hilliop location might be horrowed from some
local private or governmental agency, and as many
as twenty-two iransmitters piled on top of each
other for the purpose of running up 4 high taly.
Adding to the normal problems ol nonmating
connectors, stubborn generators, tain, and all the
rest of the unexplained things which plague Field
Day groups, another problem pops up very fre-
yuently: intcrfcrence from a transmitter operating
ot one band to the receiver being used on another.
+ Assistant Technical #ditor, Q57T
+% 187 Stafford Ave,, Forestville, CT 08010,

More specifically, the 20-meter phone receiver
“jumps”™ every time the 40-meter cw operator keys
his transmitfer.

Many Field Day groups resort to the use of
exotic techniques such as tuned stubs and opposite
polarization of antennas, attempting to achieve
adequate rejection for oui-of-band signals. While
some of these tricks of Field Day provide a degree
of sulace, none seem to do the job completeiy.

Vhiers have similar problems at repeater in-
staflations when u transmifter and receiver are
operated in the same band, at the same fime, and
usually on ane antenna. A repeater complex must
be well desipned with etfective shielding of both
the transmitter and recewver. Thete is a long list of
standard procedures which must be used if receiver
desensing is not to be a problem, Heading the list
of acesssory cquipment considered to be the
ultimate in terms of providing receiver and trans-
mitter isolation is a device many fm enthusiasts call
the duplexer. Duplexers can be built m any
namber of ways, such as with lumped inductance
(called u helical resonstor), or 4s a tuned-Hne
coaxial cavity, The (s of these devices can he
extremely high, rapging trom under a thousand for
the helical resonator to mote than several thousand
for the tuned cavity. Since a coaxial-iuned cavity
would be physically impractical for amateur use at

The 40- and 20-meter resnnators.

QST for



PROBE1

Fig. 1 — Circuit diagram for hoth the 40-meter anc
20-meter resonators. J1 and J2 are phone jacks.
See Table | for component values.

hf, it was decided to construct several models of
isolation devices using lumped inductances. While
the helical resonator yviedds hi performuance fur
helow that which van be achieved al vhi with
resonant cavities, the level of performance which
can be attained at hi makes the differcnce between
alnost no cross-band interference and the un-
fagonizing situation of one’s receiver reacting
uncomfortably when a rearby transmitter is per-
forming its duty.

The Helical Resvonator

Helical resonators have buen described in QST
earlier and the serious builder should consult these
retetences it more information is desired.l> 2, 3
The resonators described here provide about 25 dB
of rejection to out-of-band signals and just a few
dB of rejection to signals at the opposize ead of the
same band. A @ of 700 is not adequate to offer
much selectivity over several hundred kilohertz at
frequency such as 7 MHz. 1t is guite sufficient,
however, to achieve selectivity on a two-to-one
frequency excursion.

1 Moler, ““Taking (ut the 2-Meter Garbage,”
(ST, June, 1972.

2 Bilodeau, “A Homemade Duplexer
2-Meter Repeaters,” QST July, 1972,

3 The Radio Amateur’s Handbook,,
Edition ounly, Chapter 9

for

Fiftieth

Fig. 2 — Gircuit diagram for the 15-meter helical
resonator. See Table | for compdnent values. J1
and J2 are phono jacks.

The helical resopator can be described as a coil
of series of coils, each surrounded by a shield,
operating ut its lowest self-resonant frequency. One
end of the coil is grounded to the shield as derectly
as possible. The other end is left, ideafly, in an
upen-circuit state to afford the highest possible 0.
With some sacrifice in ), a smallwalue capacitor
may be inserted between the open end of the coil
attd the shield {ground) to provide 2 means for
tuning the systern to a oarrow segment of the
spectrum, A high-grade capacitor must be used at
this point in order to maintain circuit (2. The E. F,
Johnson capacitors fisted in Table | give adequate
performance and no others ate eecommended
unless the builder knows the ¢J versus frequency of
the vapacitors selected. A @ of slightly more than
7040 is possible with each of the resonators de-
scribed here,

The quality of the shield and the coils is of
utmost importance if high @ is to be maintained.
The shield must extend beyond the end of the coil
for best efficiency. Additionaily, the extended
shield reduces the possibility of enwanted coupling
between resonator sections. The fop and boftom
may be left open with no ioss in efficiency.

Resonators are used typically in groups of two,
although more can be placed in series to obtain
additional selectivity. Prohibitive imsertion toss
may result with more than four or five, however,

Table { Helical Resnnator Component Values

Helical Resonator Band ‘omponent

Cepnponent 40 Meters 20 Meters 15 Meters Manufaciturer

Ci,C2,C3 0.4-1.2 pF Same as 40 meters Same as 40 meters E.F. Johnson
miniature 180102 (modi-
variahie fied per text)

L1, L2, L3 39 turns, 3inches | 26 turns, 2-1/2 19 turns, 2 Barker and Williamson
dia., 10 tpi, inches dia., inches dia., 3035 for 40 meters;
tapped 2-1/4 8 tpi, tapped 8 tpi, tapped 3029 for 20 meters;
inches from the 2-1/2 turns from cold | 2-3/4 turns from 3026 for 15 meters.
cold end, end. cold end.

Shiefd Telescope Copper flashing Sheet aluminum
tubing 5 inches dia., gach compartment
6 inches dia., 7 inches long, 3-1/2 inches by —
8-3/4 inches iong. 3 1/2 inches, 5-1/4

inches long.
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and the increased selectivity is naot significant for
ht-hand operating purposes. Obtaining the first 25
dB or %0 of rejection is not much of a problem 1f
proper techniques are followed. The next five or
fen dB come with preat difficulty, The three-coil
maodel developed for 15 meters did not show
enaugh improvement in performance to warsant
gyperimentation with four or five sections.

Coupling between the resonator sections imay
be accomplished in several ways. Loop, probe, and
aperture coupling all have been employed
successfully at vhf. The authors chase probe
coupling since this technique s quite simple,
mechanically. Aperture voupling (cutouts in the
shields) s mevhanically practical with square
shields only, and could prove to be very ditficult to
adjust correctly.

A probe is merely a single wire suspended in the
field of both coils. input and output connections
are made directly fo the ¢oil ai the 50-ohm point.
The correct position was determined with the aid
of a Lightning Calculator and the reactance chart
given in Chapter Two of almost any edition of The
Radio Amateur’s Handbook. The calculated point
of cannpection proved to be optimum in each of
e three models. Probes of sHif bus wire are
placed in close proximify to the cuils, to provide
the necessary coupling of the electromagnetic
fields.

Construction

The 40-meter resonator was the first one built
hecause that band is probably the most popular on
Field Pay. Additionally the 40-meter phone and
ow segments are close to each other (in terms of
frequency percentage). Results with this model
were sufficiently envouraping to jusfify building
the 20- and 15-meter versions.

inside view of the 20-meter mode!, Copper flashing
provides the shielding. The seam must be caratully
and thoroughly soldered to reduce the possibility
o} system lass.

The shields for the 40-meter resonators are
canstructad from six-inch diameter aluminum tele-
scope tubing available from some scientific supply
firms. ‘Telescope tubing, while somewhat
expensive, offers the feature of being seamiess:
Seams in the shield directly contribute to loss and
should be aveided, according to most authorities
on the subject. The authors purposely used a
seamed shield for the 20-mefer unit, and a square
shield {plus seam) configuration for 15 meters to
determine if loss would be a problem. Neither the
15- nor 20-meter resonators exhibited any
detrimental characteristics which could be related
to the shield properties.

The capacitors are standard E. F. Johnson units
dvailable from some eclectronics parts dealers. All
but one otor and stator have been removed to
provide a low zmount of minimum capacitance.
Since the ¢ and the inductance of the coil are
quite high, a very small amount of capacitance
change at the hot end of the coil produces 4 rather
significant change in resonant frequency. The
resonators described here tune both the phone and
rw segrents of the bands for which they are
designed.

The 20-meter resonator uses coppet flashing for
a shield. Flashing is generaily available trom large
hardware stores and plumbing shops. The seam was
carefully seldered {with a 350-watt soldering iron)
to furm a cylinder, and the soider joint was
smoothed with z file and rubbed with steel wool to
pravide what might be called a4 searnless fitding.
The 15-neter helical resonator makes use of a
square enclosure and includes three coils and three
capacitors, The selectivity characteristics of this
model were similar to those of the 40- and
20-meter verstons.

Operation

The helical resonators described here are to be
connected between the teceiver and the antenna,
No attempt should be made to run power through
the resonators, since extremely high voliages would
result. This presents some problems for the frans-
ceiver owner since a separate receiver antenna

inside view of the 40-meter resonators. Aluminum
telescope tubing 1s used in this model. The capa-
citars are mounted to a front panel made from an
aluminum sheet. The coils are supported by their
leads,
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input connection is necessary. Additionally, an
antenna relay s needed. An alternative plan
would be to use o coaxial (or open trame) relay to
switch the resonator out of the antenna line during
transmitting periods. The “anfenna relay™ jack on
the rear apron of most transcetvers could provide a
connection point  to  control the externally
mounted relay, since s nommal function of
activating a linear amplifier is not used on Field
Day. [f separate receiver and transmitter com-
binations ate set up, the helical resonator should be
mounted as close to the receiver as possible.

Final adjustment of the redonators should be
made before Field Day aperating begins. The best
plan is to determine which transmitters are causing
problems to specific receivers before the activity
starts. If the resonators are tuned (or peaked) at
the frequency of operation, the rejection to signals
on the next higher or lower band will be
approximately 25 dB. Slightly more than this
figure can be obtained by tuning the resonators off
frequency in a direction away from the frequency
of an offending transmitter. Most receivers have
plenty of overall gain to make up for the reduction
of signal strength created by detuning the
resonators. If' the interfering transmitter is on the
same  band (such as H-meter ssb  upsetting
4l-meter ew operation), “mistuning” the resonator
to 2 point below 7 MHz is certainly in order.

The prospective builder is cautioned against
believing the helical resonator to be the “sure-
cure™ for all ills of a muléi-transmitter vperation. Lt
is not! The resonatars, however, when operated in
conjunction with some of the techniques listed
here, provide z sufficient amount of edditional tf
selectivity to the receiving system to allow relative
freedom from annoying interference. The re-
sonator will not prevent harmonic output from a
nearby transmitter from reaching the receiver, nor
will it attenuate spurious vutput energy such as
key clicks or splatter. The helical resonators serve
unly ta help prevent the output of a transmitter on
an adjacent band from causing cross madulation
and overloading in a particular receiver vreated by
too large an undesired signal being present at the
receiver antenna terminals.

Otber Interference-Reducing Techniques

The resonators asbove provide additional
selectivity for the receiver front-end circuit, Other
tricks, highly recommended for a Field Day multi-
transmitter setup, are:

1) Maximum separation between transmitters
is desirable. 1 it is necessary to operate more than
one transmitter ut one position, select har-
monically unrelated bands such as 75-meter phone
and 20-meter cw for that point.

2) When possible, orient the antennas at right
angles to each other. Separate receiving antennas
installed gwite low and well removed from the
teansmitfing position help in reducing overload
prablems. .

3) Many times, interference between segments
on 40 meters can be eliminated by using a vertical
antenna at one position and a horizontal dipole at
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The 15-meter helical resondtor is similar to the
other models (electrically) except that a third coil
has been_ added for increased selectivity. Square
shields are employed here. The coupling probes are
visible in the left and center compartments.

the other. More ambitious groups using quads z2nd
Yagis for the higher bands may find opposite-
polarity systems very efiective.

43 1f vhf operating is to be a part of the Field
Day setup, assure that all hf transmitters are
equipped with low-pass filters. The use of high-pass
filters is appropriate on all receivers operating
above 50 MHz.

5) Many Field Day pgroups overlook the
desirability of a Transmatch on all of the hf
transmitters, even if they are operating into a
coaxial-fed antenna. Transmatches can provide as
much as 25 dB attenuation uf harmonic and
spurious output and could be very beneficial to the
overall operation. Two Fransmatches connected in
series are considered by some amateurs as being
about twice as good as one in terms of reducing
interference problems.

§) Shorted coaxdul stubs for reducing un-
wanted energy are in common usage by many
amateur groups. An electrical quarter-wave length
of coaxial cable shorted at the far end {RG-58 is
fine fur this application) connected to the receiver
antenna terminals will introduce essentially, no
attenuation to signals on the designed frequency of
operation. At double the frequency, howeves, the
voaxial cable is electrically a half-wave long. Since
the impedance at the end of a cable repeats every
ane-half wave, the short at the end of the stub also
appears ab the receiver antenna terminals where it
provides a very low impedance path to ground.
This technique is effective for removing 20-meter
energy from the 40-meter receiver antenna ter
minals. '

While none of the items mentioned above offer
an absolute solution to cross-band interference
problems, a combination of tricks is usually
effective. The authors participated with a Field
Day group in 1972 consisting of 12 transmitters
operating simutianecusly within a 300-foot-diameter
circle. The only problem that was not solved was
cross modulation of the 20-meter ssh receiver by
20-meter cw operation. Reducing the power of the
transmitter made it possible to live with, however.
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BY RAY COLVIN,* WIBCM

111 WO-TONE GENERATORS for checking ssb
systems have been around for some time, Most
of them utilize tubes for generating the two basic
frequencies required. These t¥pes also require an ac
power supply and guoite a few discrete components
for their construction, and are sumewhat critical in
adjustment. They also require a warm-up time to
stabilize, and wsuully do not provide any sync
output for locking the horizontai time base of an
oscitloscope.

1t was concluded that a more stable device,
using RTL IC circuitry rather than tubes. might be
in order. These could provide instant operation,
square-wave output for scope syne, stable and
accurate {requencies, no hum prablems, and the
ability to set up the fwo fest tones on the scope
prier to inserting them into the equipment to be
tested.

For the frequency calibrator portion of the test
unit, the sunple frequency calibrator here discussed
hy Pattison in ST, March, 1969, was used, and
four mare tlip-tlops were added to nbtain a 2-kHz

* 40 Newman Ave,, Seekonk, MA 02771,

(‘ombination
High-Stability Two-Tone
Generator and Calibrator

and 1-kHz readout. The added Hip-flops were
driven by the 10-kHz ouiput of the calibrator to
obtain a division ratio of 8 and 2. We now have
2kHz and 1-kHz testing trequencies in the form of
sguare waves. They must he cenverted to sine
waves betore they van he used for transmitter
testing. The 1-khz square waves are taken from the
calibrator kHz switch (82 at point 6), passed
through an isolating resistor to a high-(} resonant
vireuit L1-04 and cooverted into sine waves of
apptoximately one volt in smplitude. RS and RE
form a voltage divider to reduce this level to 1D
millivolts. The 2-kHz output is picked up from
position E, pussed through R6 (balance control)
and fed to calibration J1 through RT. Energy tor
receiver calibration and sync energy for the scope
when using the two-tone test set-up are availuble at
I

C4 and C35 shouid be 100-volt mylar. The target
value for C4 is 0.5TUF und 0.042 Q¥ for C5, A
higher value (0.13uF) will suffice for (5. However,
for (’4 sevesal values in parallel are required. With
the scope probe connected to the “hot” side of L1,
add ur subtract values of capacitance watil
maximum signal is obtained. The two wignals
should have equal amplitudes. [f not, reduce the
higher signal by increasing the value of its
4700-0hm isolating resistor.

The pl914 qscillator parts are mounted along
the outer edge of one side of a 3 X 3 % 1flé-inch
perforated board, The outer edges of the other
three sides are occupied by the L9923 fhip-flops,
leaving the center of the board clear for moutting
a l-inch high spacer. All ground leads are tied to a
common bus and grounded only at J1. The vase
size is 4 % 5 ® & inches with two size D cells
strapped te the top. Total current consumption is
40 mA at 2.8 valts,

Adjustment

1) Apply the two-tone test signal to the
vertical input of an oscilloscope, Adjust the vertical
gain, vertical position, and balance control to

Inside view of the test unit. The erystal is shown at
the center with the toroid inductors to the left,
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Fig. 1 ~ Circuit diagram for the two-tone generator. See text for details of operation and

selected component values,

produce a pattern as shown in Fig. 2A. Connect
the calibrate output to the external sync input of
the scope. Place the irequency of the calibrator at
1 kHz,

2) Inject the two-tone fest signal intto the
microphone input of an ssb transmitter, and
cennect the putput of the transtitter ta a dummy
load and the scope. The pattern display will be
similar to the one shown in Fig. 2B, A slight
readjusiment of the exciter bias may be necessary.

Adjust the transmitter tuning controls for
maximum cutput and set the rf-pickup sensitivity
to allow for a fuil-sized display on the scope. Voice
peuks should not exceed the height of the two-tone
pattern. Suitable circuits to sumple f from the
transmitter for oscilloscope display may be found
in The Radio Amateur’s Handbook.
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ApbhpAph 000

Fig. 2 - Typical oscilioscope patterns using the
two-tone generator. See text for details,

The two-tone test procedure for tuning the
station transmitter allows adjustments to be made
at about halt the average power input thereby
reducing the dissipation requirement for the
amplifier tubes. This procedure prolongs the life of
the tubes, an expensive item these days!  [A&F—]
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Calculating Vertical Pattern

of Repeater Antennas

Fig. 1 -- 2-element collinear array with omni-
directional antenna patterns as shown by dotted
lines. The arrows inside the balioons (salid lines}
are instantaneous time representations of the two
fields (scalars) amd the dotted arrows show the
magnitude and direction of the far fieid (vectors).
The equations are discussed in the test.

BY TONY DORBUCK.* W1YNC

ADIATION PATTERNS: /nclude an ex-

planation of how the patterns were de-
termined. This may be cither nuthematical
computation; range measurement or both.”" This is
an excerpt trom recent FCC reyuirements for
repeater licensing, and the one that most concerns
amateurs who have designed and built their own
antenna systems for repeaters. Radiation patterns
are three dimensional, and accepted practice is to
break them down jmnto horizontal and vertical
components. Since the horizontal pattem is
refatively easy to measure, range measurement is
the simplest solution.

Vertical patterns lend themselves to
mathematical computation, and a simplified
approach is presented here. Many books give data
on the subject, but in the author’s opinion the
most comprehensive and lucid treatment is given in
Antennas. L by Dr. John Kraus, WRJK. [t is written
for senior and first-yeswr graduate students in
engineering, but contains some excellent methods
and tables for computing vertical-array patterns.

Some basic theory, using common amateur
terms, will be followed by a “cookbook™ method

* Bditorial Assistant, QST

I Kraus, Antennas, ist Bdition, 1950, McGraw-
Hilf Book Co., Inec,

1) a = deos ¢ (lengih)
N T = a/¢ {seconds)

30 ¢ = 360° (IT)

4) § = 360° d/A cos ¢
5} cos ¢ = asd

£) Sin¢ = brd

for using the tables, wlong with an example taken
fram FM and Repeaters for the Radio Amateur, by
the ARRL headquarters staff. The example
sclected is the 4-element array of phased half-wave
collinear vertical dipoles shown on page 96 (Fig.
6-11Y. This arzay is a common one used in repeater
installations.

Basic Discussion

There are various definitions of the term “'gain”
when referring to antenna measurements and
theory. [t is common practice umong amateurs
{and many manufacturers) to refer the increase {(or
decrease) in field strength of the test antenna toa
half-wave dipole with the same power wmput. For
example, m & 2-element collinear array consisting
of two identical dipoles fed with equal-amplitede
voltages which are in phase, 2 the field at a point
broudside to the array will he twice the field of one
of the dipoles taken alone.

Tt would be tempting to say that the gain of the
array s 6 dB, since the field and voltage ratio are
both 2.3 However, since the power splits between
the two dipoles, they are 3 dB down in power 1and
voltage) trom the hali-wave reference dipole and
the gain is actually 6 =3, or 3 dB. Generally, the
maximun gain is always increased by 3 dB every
time the number of dipoles is doubled in the
vertical plane. fsofropie and omeaidirectional are
two terms that sometimes csuse confusion but can
be considered to mean the wume thing for the
purposss of this article.

One difficulty that causes no end of confusion
is the fact that phuase-shift angle, {, is in terms of
the cos o, where ¢ is an angle in space, Kven those
familiar with trigonometry tip over this one, since
it is not very common to find an angle in terms of
the cosine of another angle, except in antenna
theory, 'The reader is urged to compute the angle
. for various values of @, with different spacings,
A such as N2, 3N2, and A Eguation 4 in ¥ig. |
gives the relationship between ¥ and ¢, and of
course, don’t forget to try the spacing for the
repeater antenna being submitted!

Actually, only a few points need be computed
aceurately, these being the pattern nulls, lobe
maxima, and the —3-dB beamwidth points of the
main lobe. A few other points in between will help
in plotting.

How the Patterns are Formned

While not entirelv necessary in using the
antenna plots, knowing sotne simple theory helps

2 All antenna voltages discussed in this article
will be assumed to be of egual amplitude and time
phase unless otherwise noted. This is sometimes
referred to as “‘uniform illumination.”

3 The Radio Amateur's Handbook (36 through
50th editions), Fig. 2-36.
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Fig. 2 - Vertical pattern of 2-element array with
half-wave spacing.

in seeing how they come about. [t can also give an
insight into the extension uf some of the ideas
presented hese.

Consider the two sources, S| and 82, which
have omnidirectional figld patterns in the vertical
planet as shown in Fig. 1. If a point {P2) is
selected which 18 far cnough away fram the
antenna, rays from the soueces can be considered
paratlel, with little error, even though the rays
actually form the sides of 1 triangle.

[n general, the distances from each source to a
given point will not be the same, but will differ by
the distance 2, as shown in Fig. 1. Notice that
when the angle ¢ is equat to 0, the distance 2 15 just
equal to the spucing d&. If & is equal to 90 degrees,
ur at a point hroadside to the array, the dJistances
from egach source to the point are the same, and
the distance « is zero. For angles beiween  and 90
degrees, a table of the cosine is necessary. Equation
5 shows how o, d and ¢ are related.

Since the speed of a raudic wave is so fast
{186,000 milesfsec) it might seem at first that this
tiny distance would he insignificant, However,
there is going to be a delay between the time it
takes one wave to reach the point from one source,
and the wave from the other ane. This delay is
given by Eguation 2 in Fig. 1, wheze T is the delay
time, a is the difference in distances, and ¢ is the
spead ot light, Converting the time delay to a phase
shirt is sccomplished by multiplying the delay by
360 degrees as given by Equation 3 in Fig. 1. Using
the fact that ¢ is equal to fA and combining
Equations ¥ and 3 gives Fquation 4, the phase shitt
‘% ferms of the wavelength, spacingand direction
@)

In going through the htesature, the reader
should make the idistinction between a vector
quantity and a scalar one- This distinction is shown
in Fig. 1 at points P1, and P2. The plots of B and
£2 shown in the balloons are scalar quantities, zod
represent the magnitude. or the amplitude of the
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Fig. 3 — The array with the 2d spacing shows
effect of the “gain,”” and is equivalent to a
4-¢lement array with half-wavelength spacing.

two flelds at any instant of time. For example, at
PE, the phase shift is zero {(and the two felds
merely add), while at P21, the phase shift is not
rero, and the amplitude would have to be
determined in a manner similar to that used for
getting the impedance from the reactance and
resistance. The arrows shown in the belloons do
not indicate the direction of the field in space
howcver, only the amplitude and time phase. In
what is often refetred to as the far field of the
antenna, the field lines are always at right angles to
the rays as indicated by the dofied lings. To
indicate this, x bar is sometimes drawn over the tnp
of the letter, or put in bold face (E, H) All
quantities in this article are in terms of scalars. The
direction of E is important in determining the wave
polarization, but since the clements in most re-
peater arrays 4rve identical in polarization, this can
be neglected when determining the vertical
patterns.

Going back to the 2-element array, assume that
the spacing o is equal to 1f2 wavelength. This
means that the term in front of the cosine in
Fquation 4 will be 180 degrees. At 2 point over the
top of the array (¢ equal to zevo), the cosine is 1,
the phase shitt is 180 degrees, and the fields cancel.
At 90 degrees, the cosine is zero, the phase shift is
rere, andd the fields add. This is shown in Fig, 2,

B0 - jJ

Fig. 4 — 2-element collingar array with 1-wave-
length spacing.
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Fig. & T ertical pattern ot 4-element array
obtained \‘? combining the patterns in Fig. 2 and
Fig. 4.

]
FOTE S nx4

Fig. 6 — Using the Universal
Field-Pattern chart,

Yl
Y4 Al
: 40", 0% 180° 270
{B}

and 3 very simple antenna pattern has beea
piotted.

Next, consider the 4-element array shown in
Fig. 3 again with half-wave spacing. We cuuld
derive the pattern for this array by adding up the
tields from each one {which is done in Antennas
for deriving the general formulas) but an easier
method suggests itself. Since we already have the
pattern for the 2-element array {Fig. 1), let’s
eonsider that we have another 2-element anay with
I~wavelength spacing, and imstead of omni-
directional antennas, ones with the verticai pattern
of Fig. 2, All we have to do is multiply the fields

from the new array. by the “gain™ of the oid one,
as shown in Fig, 3. Here gain is sef in quotation
tnarks to emphasize the fact that it is nos the
maximum gain, but that along the ray.

With l-wavelength spacing, the factor in front
of the cosine term is 36{} degrees, and the plot is
shown in Fig. 4. At ¢ equal to zero, the phase shift
ix 360 degrees, and the fields add this tune. The
cosine varies slowly at first, but when ¢ reaches 60
degrees, the value is 0.5, and the phase shift is {80
degrees, which means the fields cancel ¢null
oecurs). As the cosine staris to reach 90 degrees, i
starts to vary quickly, and a narrower lobe results.
Once the curve is plotted for one quadrant, it can
be extended to the other ones by symmetry as
shown by the dotted Hnes.

Multiplying the patferns fn Figs. 3 and 4 gives
the pattern shown i Fig. 5. This is the method
used to derive the vertical pattern of a repeater
antenna, The patterns for the individual elements
are found, and then multiplied by an array {actor
taken from either z set of tables, or a set of curves.

Using the Curves

The spacing of the d-element array in FM and
Repeaters 13 60 inches (5 feet). The wavelength at
146.94 MHz can be found from the formula length
in feet = 984{f MHz, which is 6.7 feet. The spacing
in wavelengths then is 3/4, and going to Equation 4
in Fig. [, the term in front of the cosine is 270
degrees. Since for ¢ equal to zero the cosine is i,
and since at 90 degrees it {5 zero, the value of ¥
varies from 270 deprees down to zero as ¢ goes
trom O to 20 degrees.

The aext step is to determine the array factor
from the chart (Fig. 4-20, page 78 of Antennas).
Look for the value of 270 degrees on the hori-
zoutal axis, which happens to be a pattern null for
# {the number of elements) equal to 4, Notice that
for decreasing values of 1, the curve first moves to
the right, and then back to the left. This is shown

$=0
(vr135°)  r¥esch
=-12d8B '-17?1 g

o
N\

Fig. 7 - Vertical pattern of a 4-element array with

3/4-wavelength spacing (Fig. 6-11,
peaters for the Radio Amateur).
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for arrays of various numbers » of

isotropic point sources of equal amplitude and spacing. Reprinted from dnfennas,
by John D. Kraus, Ph.D. Copyright 1950, McGraw-Hill Book Company. Used

with permission of McGraw-Hill Baok Com

in Fig, 6. The next step is to find the values of
for the pattern nulfls und maxima, and the value of
(0.707 In the main lobe which gives the --3-dB
paint to a good approximation. Once the values of
{ are determined, the values of ¢ can be found,
and some sumple calculations are shown in the
appendix.

Dipole patterns are given in numerous pub-
lications? including Artennas (Fig. 5-9A, pape
142). An exact formulz is given for the pattern
{5-84, p. 142), but a simple approximation i§ just
singd. Once the values of the minor fobe muxima are
determined, they have to be multiplied by the sine
of ¢ at those values. This is shown in the sample
valculations in the appendix. For the ~3-dB point,
and the major Jobe maximum, a value of | for the
dipole paftern ix assumed. The final pattern is
shown in Fig. 7.

Conclusions

‘The method outline above should give reason-
able accuracy in determining the vertical patferns
of most repeater arrays. The —3-dB beamwidth for
the one caleulated above was 17 degrees. The vatue
ubtained when 17 degrees was substituted in more
exact computations was —3.25 dB.

In practice, of course, the plots would be
modified slightly by the coupling effects hetween
the dipoles (usually very small) and other tactors,
but very pood spreement between the caiculated
and measured patterns should exist, especially
when the array is placed high up (60 feet) on a
lower.

1 The Radio Amatewr’s Handbook, Fig, 21-5,
49th and 50th editions, Fig. 14-5 in earlier ones.
This defines the vertical plane forx our discussion,
and shows the vertical patiern for a half-wave
dipole (sin ¢,
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APPENDIX

The 3-dB point from the chart in Anfenrnas
gives a value of W for n = 4 of approximately 40
degrees, Using Equation 4 gives:

con = 40{270 ar (L148

Looking up 0.148 in the cosine fables gives ¢ =
81.5 degrees. For values of ¢ greater than 45
degrees, it 18 convenient to measure the angle up
from the horizontal axis, so 81.5 must be sub-
tracted from 90 degrees, and is 8.5 degrees. Since
the pattern is symmetrical about the horizontal
axis, 8.5 must be multiplied by 2, giving 17
degrees, which ix the —3-dB heamwidth.

The first null oceors at = 90 degrees, and cos
= HY2T0 gives a value of ¢= 70.5 degrees; 90 —
70,5 = [9.5, und the beamwidth of the first nufls is
39 deprees.

The figst minor lobe maximem occurs at
approximately ¥ = 135 degrees, and the array
fuctor has a value of 0.28. Cos ¢ = 0.5, and ¢b= 60
degrees. This must be multiptied by the dipole
factor which is the sine vf 60 degrees, and is (L8366,
The product (.866) (.28) pives U.242, or —12 dB.
Since 4) — 60 = 30, the first minor-lobe maxima
are 2 times 30, or 60 degrees apart, [GEF=

Y IR L R R R R T R R I I e

SWITCH
TO SAFETY!

O L LR LTI
L AR EE R R R R

P R I Y LR F L R E R A N R R R NN

27




I21is MHz
Ver=ty hu

]

3

4 i~
H /

.

£, W

T L

£

@

E 6

| |

L} i 15 24 Ih 19 L]

PN FOWER INPUT WATTS

(A)

90 H
!
5 1 —
e 7
b /
o
[+8
=
28
b= /
= 45— —/ e
x
3
§ 7 7
['g aMT-12
15 Vee=125V
f= 175 MHz
1
3 & ] 2 5 18
Fing = POWER INPUT-WATTS
5
o
— { ]
4
. b S
E 3
; H
T iy
; |
z
T
.

!
20 36 40 53 60
Po WATTS

{c)

Fig. 1 — Power input-output curves for the B12-12
{A) and BM70-12 (B and €] transistors. Curves A
and B are for 12.5 volts and 175-MHz operation.
With 13.5 volts, and at 146 MHz, perfarmance
improves as shown in Curve C.
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Many excellent low-power portable
transceivers are being used on rwo
meters. These rigs bave receivers that
are as good as most fixed instatlations.
The only problem with tbe little vigs is
their low power. This urticle gives the
operators of such equipment some-
thing to think about.

Fundamentals of
Solid-State
Power-Amplifier
Design

Part 111

BY 1. 5. JOHNSON* ex-K4WYQ,
AND R. R. ARTIGO.* W&GFS

To ENCOURAGE as much interest as possible,
this article will cover umplifiers for two
different power levels. The first will operate with
drive levels from 1 to 4 watts, to deliver an output
of up to 15 watts. The second amplifier takes from
3 to 15 watis of drive and will give up to 80 watts
of output power. Each amplifier has ${kohm input
and wutput circuits. The two amplifiers can be
connected together as shown, to give up to 80
watts of output power, when driven by most
hand-held transceivers. An rf-activated refay circnit
is provided for use with either or both amplifiers.

Design Objectives

Design a power booster for a hand-held trans-
cefver. This power booster must be capable of
reliable vperation in mobile service and meet the
following requirements;

11 Supply voltage: £1.5 to 14.5 V dc.

2} Drive jevel: 1 to 4 watts.

3} Qutput power level: 50 to #U watts.

4} Automatic switching.

To meet our design objectives we must first
select  a  transistor  designed  specifically  for
land-mobile applications. In this case we. have
selected the CTC B12-12 and the BM70-12. The
B12-12 is a standard device used as 4 driver or
predriver in commercial applications. The 8M70-12

QST for
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Fig. 2 — Design information for the input and output circuits for both 144-MHz amplifier stages, Curves
A and B are for the driver stage, using the B12-12 transistor. Curves C and D are for the BM70-12. A and
C are for the input circuits and B and D are for the output circuit. See Fias. 2C and 2D on next page.

is a new device representing the latest technology
in rf pawer teansistor design.!

Let's first review the power input/output curves
for the two devices. From the [2.5-volt [75-MHz
curves, Figs, 1A and 1B, we see that a nominal 2
waltts into the B12-12 will yield from 10 to 12
watts output, Applying this power to the BM70-12
will result in approximately 70 watts output, with
a 12.5volt dc power supply. In mobile applications
with up to 13.5 voits on the collector, and at 146
MHz, we can expect up to B0 watts of output
power, a8 in Fig, 1C. This represents 1 15-dB boost,
which will make a substantial improvement over
the 2-watt signal, in work over other than purely
Tocal paths,

l7echnicai Topics, Feb., 1973, (ST,

By selecting devices designed for mobile
applications, we now need only to refer to im-
pedances and typical efficiencies to ensure a proper
design. All other parameters are designed to exceed
minimem requirements set by the manufacturers
of land mobile equipment. The amplifier will use
alf microstrip-line technology, with fixed-tuned
etements. This technique was chosen because of its
ruggedness and reliability.

Circuit Design
A step-by-step design of microstrip-line circuits
was covered in earlier parts. Therefore, this section
will be devoted to the design accuracy of this
technique. Detailed design information <an he
found on the Smith charts, Fig. 2, for those who

Table 1 — Comparison of Design Values With Actual Cireuit Values
After Tuning

Circuit Cumponent Design Value Past Tuning Value Krror
B12-12 1 110 pF 100 pF ~10%
input 1.1 1.10 inches 1.40 inches +21%
B12-12 c2 57 pF 47 pF --19%
output L2 2.00 inches 2.70 inches +25%
BM70-12 c3 510 pF 400 pF --22%
input . L3 0.64 inches 0.54 inches -15%
C4 150 pF 136 pF —(¥9%
L4 2.50 inches 2.6} inches +Hd%
(1] 36 pF 33pF Q8%
BM7T0Q-12 1.6 0.50 inches .68 inches +25%
autput Cé 210 pF 200 pF -05%
L& 2.60 inches 3.02 inches +14%
C7 35 pF 47 pF +25%

April 1973
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See caption on preceeding page.

are interested. The values of the components on
the schematic do not reflect the design values, but
rather are the values after tuning. Table | compares
design values to post-tuning values. A discussion of
resulting errors follows:

1y Error in Capacitor Design Vaiues: 1f we
eliminate the extreme values and average the rest,
we find a net etror of 14 percent on the low side.
This error is mostly due to the narrow selection of
components available und their tolerances (X 10
percent). This sort of error is difficult to com-
pensate for in future designs; however, our
aceuracy can be improved if we use an admittance

30

overlay chart with available capacitor values drawn
in. This overlay chart will aid us in determining
desired line lengths for each particuiar cupacitor
selection. An admittance overlay with these guide
lines becomes necessary if the capacitor selection is
very limited.

& Error in Microstrip-line ! engths: ‘The two
largest errors in line lengths can be found in the
networks determining the load for the power
transistors. This is primarily the result of the load
impedances given on the Jata sheet representing
optimum load for optimum gain. in most cases the

QST for



The WEGFS amplifier in actual operation, showing
1-1/2 watts drive at the left; approximately 9
amperes power drain, center; and 70 watts cutput,
right,

load can be adjusied to improve efficiency by 10
or 15 percent, while sacrificing only 4 few tenths
of a dB in gain. In this case the load was adjusted
for a {10-percent improvement in efficiency.
Another ¢rrar of interest can be found in the
B12-12 input circuit. This is most likelv due to the
reactance introduced by the relay and switching
circuit.

From Table | we see that it is possible to design
a two-stage fixed-tuned amplifier and be fairly
close the fitst time around. A Smith chart,
teactance slide rule, and basic knowledge of micro-
strip-line techniques are all that is necessary.

Rf-Activated Relay

Booster amplifier operation requires that the
amplifier be automatically switched in the ling

i Bt NOM.-
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5;15 NOM

{--n 0os oW
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NUTE AN dimeasiant awn drs 1 snthre
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when the transceiver is keved. This is 1 wmust, since
few transceivers have an external keying vircuit
available. A second problem encountered with
booster amplifier operation is the quality of the
match between the transceiver and the external
amplifier. This is a particularly difficult problem
with imported equipment. These rigs require
sensitive mismatch defection circnits to protect
their power transistors. This protective circuit will
not permit the transceiver to Key with the stightest
mismatch.

MATCHED 1/2" FLANGE

170190

e | !

NOTE: ;

ALL DIMENSIONS IN 8 205 l
INCHES !

ALL LEADS § MILS +  fe——-w{—220-.230

THICK

&0

| jf
+gl§:L
RN

(8)

Fig. 3 — Mechanical details of the amplifier
transistors, 812-12 (A), and BM70-12 (B).

31




3 ALRTEZAHC-
HAMAISNYELD

ANV

J6d

0g

2z
H

2344

1344 L
oot 20
2
i
5L 82
HHFFL

A O

QST for

32




= ) N <1} N
3 Y L 2 0o
Z 3 g 2 g
a 2= 5 ¢ a
bl F
I = . k™ % @
- ﬁm’ Lic} - I =4
. < 5 3 g %
=t | et [~
T §F 8 - -
gz % 2 % £ B
923 £
ESC @8 2 % g ¢
ol R S < £ .5 £
3582 o a £Ig S
=) ; c
iz 33 £ 1ge 2.
E%ﬁ E2 = oH- FF
o= = = oo uﬂo‘ Em
N Ew . %] Ww = g+
z o = ooy - a2l Za
Qn231E TC8T "o, =23
rfZg® No-crgme &
[ - - = oN 25 i "
3CPs 4T E mm%mogca w T
SoiBEBT voa®TES, Ng
QcogzT REW LSS .
O BRI 400T [
12 5slde ~“ye1 D 3N @
we ®EaEl l looub0T " &
o Ty R N il T A .
Oux 13 gdoowex © N
[ - | X
£3E5 S8= g
- g <)
aun e _— e
“Hgc ?‘gg <
HEgS R-EA 2
=TE wEm
%3“2 e ﬁ%z E
8%=8 5% _t4d
ETE 2% 9% . w
Te = o - q:E"l: HAE
P ] . Q@ =4 =]
LTI g FLL B
& o.g- g5 O+& o
c8 <= 27 Ee &3
T .a5 R =£ 22
S5 -8 S .= N'g:' =
ES5TER o5 ZJ2EF TMg
T™ & ow b= O LT
Rl g wa Q3o
28g¢c Daq 258 &2
LA N < M 5T 0~
?tgsa Lok 88, ~I1&
& == . a [ {10
£B8Eg2u 280 T 08 5
BE " BpaladL 1. 29 -2
Lo 12 PPN OMe ®
f gEes] owFEWU =058
«ffgErpmoe” 2 530 =z
340 ~ - ~c N
3335007 280 0d
= b —
L §=£508388 856

A number of goud circuits have uppeured in
in recent publications.2+3.4 These vircuits used
open-frame refays and generally require
modifications and special circuit considerations to
tune out the reactance introduced. The amplitier
circuits designed in this article use microstrip-line
techniques, with limited variable elements or com-
pensation for the reactance introwluced by the relay
and its interconnecting leads. For this reason, we
must use a good-quality relay, which is strip-line
compatible, and a high-impedance sensing circuit,
All connections made hetween circuit and relay use

50-0hm strip-lines.® The input VSWR of the circuit
used in this article was better than 1.2:1 for the
entire 2-meter band.

‘The circuit introduced by Hejhall in May, 1972,
(ST was used tor tt sensing. The Motorola HEP
59100 was ased in place of the MPS-13A without
noticeable change in performance. A 10K-ohm
resistor was used in the kput to set the keving
level for an tf drive level of 500 mW or more. The
level is adjustable to less than ({1 mW by using a
Iower value of resistor.

Construction Hints

Standard G-10 pluss-tilled epoxy printed circuit
board was used for this assembly. Only thig kind of
pe board can be used for this design, The circuit-
board layout is available for those interested in
etching their own boards. ¥ This can be done with
any pe hoard etching kit found in most electronic
stores. Check the instructions carefully before
starting,  Atter the board is completed, the
wicrostrip-line width should be checked. This line
us 125 mils wide, ¢F mil = 001 inch), and it can
vary X 10 percent withouf noticeable cifect on
vircuit performance.

AH hales shown fram the top side of the bourd
should be drilled out hy using a No. 48 drill.
Device mounting holes should be cut into the
board by using the sinall center holes for guides.
Refer to the package drawing for hole size, All
holes shown from the back side of the hoard are
used for mounting components and can be drilled
out with a No. 56 drill. Use the four corner holes
for mounting the pe board with No. 4 machine
SCIEWS.

Connections between the top and hotiom
sirfaces of the board are made through eyelets.
{USECT No. 5609.) One eyelet is installed in each
remgining No. 48 ddll hole. Tu install the eyelets,
use a Keystone No. 1714 eyelet punch. After all
cyelets have been installed, carefully solder them
on bath sides of the bourd to ensure good
connections.

The printed circuit board must be mounted 100
mils above the heat sink. This will allow the
transistors to be mounted directly to the heat sink
and have theit leads lie tlat on top of the pc board.
Most No. 4 flat washers are 235 or 50 mils in
thickness, and will serve well as spacers, Provisions
are included on the board for activating vy de-
activating the rf sensing cireuit, An additional
circuit is included for an indicator lamp if desired.

Capacitors (g, Cgq, and Ug in the circuit
diagram represent two capacitors each. One is
mounted on exch side of the microstop-line, as
shown in the photograph. Solder all these
Underwood capacitors as close as possible to the
microstrip without shorting it oat.

2Hejhall, “50-Watt 2-Meter Solid-State Power
Amplifier Cirenits,” May, 1972, (25T

3lohnson-Artigo, “Fundamentals of Solid-State
Power Amplifier Design,” Part II, Noavember, 1972,
ST,

40rr, Redio Handbook, 19th Edition 19-8.

April 1973

5 Dimensions for microsirip lines of hi-ohm
impedance are given in Tahle [ of Part 11, QST for
November 14972, page 18.

T Pe board lavout and parts placement guide is
available for $1, from Power Kits, P O Box 693,
Cupertino CA 95014,
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Tining The Amplifier

Fhe amplitier was built as designed, With 2
watts of drive, the outpuat power level was around
40 watts and the reflected power on the input side
was 300V mW. The best place to start optimizing the
circuit is with the input. Capacitor (71 was moved
250 mils away from the dc blocking capacitor.
Awguin the performance was checked, This time the
refiected power was wp to 200 mW, so the
capacvitor was moved in the opposite direction.
After C1 was moved a second time, the reflected
power was down to 50 mW, and outpuf pawer was
up to 55 watts, This procedure can be used
throughout the amplifier fo improve performance.

In the event that the tuning is way oft, it is best
to wseparate the two amplifiers at their 50-ohm
interstuge point tpoint A" in Fig. 4), and work
with each one separately. This can be accomplished
hy using a piece of RG-58/U cable soldered fo the
dc blocking capacitar st the end of the line. The
braid must be soldered to a ground point near the
end of the line to complete the circuit.

The amplifier should be tuned while working
into a good S0-ohm load. After the amplifier ts
working well, a directional wattmeter should be
placed in the anienna load and the antenna
adjusted for minimum reflected power.

Top view of the 2-meter amplifier. The driver stage
is in the [ower right corner, the final stage just left
of the center of the picture.

Conclusion

This amptifier will draw nearly 9 A of current,
when delivering 70 watis of vutput power. Serious
damage can ovccut to the antomobile electrical
systemn if power for the amplifier is obtained from
an inadequate circuit. If necessary, check with
yvour automotive elecirician for a recommended
circuit if you are not sure. ln oall cases, the
amplifier de line must be fused for just above the
maximur current level expected. In this case a
[1-A instantaneous fuse should be nsed.

Another problem with high-power ampilifiers in
mobile applications is the power dissipated in the
heat sink. Always try to locate the amplifier in a
well-ventilated area, away [rom- combustible
matenals. {n hot weather and long operaling
vycles, it is possible tor the heat sink to approach
212 degrees Fahrenheit. "This would cause 4 serious
burn if accidentally touched, or it could possibly
start 2 fire. A properly installed amplifier can be
used safely und dependably for a4 long time.
fHligh-power amplifiers of this type will greatly
improve 2-meter mobile simplex communications
and work through repeaters over greater than
normal distances. A list of available amplifier
components as well as the complete amplifier can
he obtained from Power Kis, P. Q. Box 693,
Cupertino CA 95014, :

“w-Straysas

Recent 25-year pin recipient WGGCM sends along
this photo of his collection of ARRL membership
certificates. Clarence says that this picture was
taken three years ago — he now has 39 certificates.
How many amateurs can top that?

QST for



This article is the first in a series of Q87T “Extras”
discussing the various facets of the operation of ef
transmission Hnes
vou will. Close attention and study of the material,
rather than u casual reading, wifl be rewarding for
those interested in gaining a further knowledge of
the subject, Same backgrowind in vomplex aigebra
will aid the reader n uederstanding the pre-
sentation, although the discussions hinge on simple
algebraic expressions and manipulations of the
Smith chart. Lo later parts of the series, the anthor,
M. Walter Maxwell, uses 4 method of presentation
which is much morve vivid than the corventional
way of simply showing vector cambinations fur a
complex load.

Licensed as WBKHK in (933, Mr. Maxwell’s
professional  antenpa  experience includes par.
ticipation from 1940 tn 1944 in building antenna
farms at FCO monitoring stations in Hawaii and at
Allegan, Michigan. With 1 BS degree from Central
Michigan University, he has heen 4an enginesr with
the RCA Corporation since 1949, and a charter
member of RCA'S Astro-Electronics Division. Since
19841 he has been in charge of the antenna
laboratory aud test range at RCA's Space Center,
Princeton, N.J. More than 30 earth-orbiting space-
craft have antenna svstems designed solely by Mr.
Maxwell, including Echo 1 and all Tiros-ESSA
weather satellites. There ure many others to which
he contributed design assistance. He assisted in the

design of Apollo’s lunar-rover (moon buggyyearth-link antennd, set up its test-range facilties, and
performed many of its pattern, gain, and impedance~-matching measurements. He also engineered

the prelaunch spacecrafi-checkout (ground station)
and HKelay projects,

Pecember, 19558,

Event though Mr. Maxwell’s profession deals with far-out space communications, he is very much a
down-to-earth amateur. Now licensed as W2DU, he still holds his original eall, WBKHEK, ax well. In
addition, he is the trustee of K2BSA, the station of the National Headquarters Radio (lub, Boy

sceouts nf America.

Another Look

- transmission-line theory, if

and had cvomplete engineering responsibility for the rf portion (receivers,
transmitters, and antennasy of the five ground-station complexes used in Project SCORE, the
orbiting Atlas which broadgast President Hisenhower’s “Christmas Message from Space™ in

antenna systems at Cape Kennedy for the Tiros

_——“.—qﬂ_——-——————————————.——.—.-—mm..-.-—-.-—..-..——_———-!

at Reflections

Part 1 — Too Low a VSWR Can Kill You

BY M. WALTER MAXWELL.,* W2DU/WSKHK

UDGING BY WHAT we hear on the air, neacly
everyone is looking for 3 VSWR of one-te-one.

Question why, and the answer may be, “I'm not
getting out on this frequency because my SWR s
.51 There’s too much power coming back and
nat engupgh geiting into the anteana,” or, “If'[ feed
a line having that much SWR, the reflected power
flowing back into the amplifier will buen it up,” or
stitl, T don’t want my feed line to radiate.” Any

*Engineer, Chief of Space Center Antenna
Laboratory and Test Hange, Astro-Eleetronics IH-
vision, RCA Corporation, Princeton, N. J. Mail
address: Box 215, Davton, NJ (8810.
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of these answers shows misunderstanding of re-
flection mechanics, and ure symptomatic of the
current state of education on this subject. Rational
and creative thinking toward antenna and feed-line
design practice has been absent for a long time,
having heen repiaced with an unseientific and
thonght-inhibiting attitude, s in the days before
Copernicus  persuaded  the multifudes that the
universe did not revalve around the earth. This
situation originated with the introduction of
cogxial transmission lines for amateur use around
the time we got back on the air atier World War 1L,
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and has gsined momentum since SWR indicators
appeated on the svene and since the loading
capacitor of the pi-net tank replaced the swinging
link as an outputcoupling contral, We are in this
state because so much misleading information has
been, and is still being published concerning
hehavior of antennas which are not self-resonant,
feed-line performance in the presence of reflections
when mismatched to the antenna, and especially
the meaning and interpretation of the VSWR data.

Articles vontaining espheitly erroneous infor-
mation and distorted concepis tind their way into
print, become gospel, and continue to be
propagated wifh chain-letter effectiveness. These
include such gems of intuitive logic as (1) always
requiring « perfect match betwecn the teed line
and antenna; (2) evaluating antenna performance
vr tadisting etficiency uniy on the basis of feed-
line SWR - the lower the better; (3) pruning a
dipole to exact resonance at the opersting (single)
frequency and feeding with un exact multiple of a
half-wavelength coux - no vther length will do; (4)
adjusting the height — perhaps just lowering the
ends into an inverted V - to make the resistive
component equal ta the line impedance: or {5)
subtracting percent reflected power from 1)
determine usable percentage ot transmitier
power (nomagraphs have even been publ
thie _efrangaus meihnd) »\» 4 resu!t nr

thy liq‘.E ntenna

can obtain improvement in operational antenna
flexibility, similar to going VFO after heing rock-
bound with a single erystai. And when we discuver
how Httle we pain by achieving a low SWR on the
feed line we will avoid unpecessary and time-
consuming antenna madificattons, often involving
hazardous climbing und precarious operationson a
raof ar tower, which can result in fnjuries or even
death, Let’s kil SWR misconceptions -~ not ham
uperators!

Open-Wire Versus Coax Feed Lines

The theosy behind the tramrmssmn of power
loss by

through « feed line with mining
climinating @/l reflections ~
with a perfect match — ix &

dissipated, and is returned
“antenna tuner” f{trans-

conserved, 18

c\ar,g,erated’ Nofif:
g the same amateur

hands a8 thﬁ' ;
one could s
many inst

that we should be in this situation,
*“amateur is penerally guite practical
t" comes fo following theoretical
considerations. [n this cuse we have been following
the periect-match theory down the narrow path
because many of the atorementioned articles have
misled us to believe that all reflected power is lost,
with never an inkling that. propesly controlled,
reflections can be turned to our advantage in
obtaining  increased handwidth which we are
presently throwing away.

That so ruch misinformation gained toothold
i surprising in view of the correct teachings of the
ARRL fondbook (ref. 11, the ARRL .lntenna
Book (ref. 2), the works of Grammer frefs. 3, 4,
and 5], Goodman jref. 7, McCoy [refs. & through
i3 and 41}, Drumeller (ref. 14), Smith (ref. 15},
and especially two articles addressed to 1 subject
nearly identical to this one, by Grammer (ref. 6)
and Beers jref. {4). One objective of this asticle,
therefore, is to identify some of the many erran-
eous notions concerning reflection principies with
sufficient clarity to challenge the reader to ques-
tion his own position on the subject. Once we
cotrectly understand mismatch and reflections we

1 For this and all subsequent references, see the
hiblogaphy given at the end of this article,
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; ,[ess. (zeto attcnuanonl no lms whafever wuuld
resilt because of reflections.

The error in owr thinking, that standing waves
oft coaxial line must always be completely
eliminated, originated quite natusally, because the
permissible reflection und SWR limits are lower
than in open wire. When wasing ¢oax for truly
single-frequency operation it makes sense to match
the load and line to the degree economically
feasible. But it makes no sense to match af the inad
in many amateur applications where we are chietly
interested in operating over a band of frequencies:
single-frequency operators we are not, except as
our misguided concern over increasing SWR
restricts our departure from the antenna resonant
frequency.

Many anthors are responsible for perpetuating
the unscientific and erroneous viewpoint that the
coax-fed antenna must be operated at its self-
iesonant frequency, by - continually over
emphasizing the necessity for its being matched to
the line within some arbitrary, low SWR value to
preserve transmission efficiency, and by implying
that etficiency equuls 100 minus percent reflected
power. The viewpoint is unscientific because it
neglects the most important factor in the equation
for determining efficiency — line attenuation. And
it is alsv erroneous because efficiency does not
relate to reflected power by simple subtraction.
Setting an SWR limit alone for this purpose is
meaningless, because the amount of reflected
power actualfy lost i not dependent on SWR
alone. The attenuation factor for the specific feed
line raust also be included because the only
reflected power lost Is the amount dissipated in the
line because of attenustion - the remainder
retumns to the load. These authors have so wrongly
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vonditioned us concerning what happens to the
reflected power that many of us have overlooked
the correct approach to the subject. It is clearly
presented in both the ARRL Handbook and the
Antennag Book that transmission efficiency is a
two-variable tunction of bath pisimarch and line
attenitation, With this knowledge and by using a
graph of the function appearing in these ARRIL
books, presented here as Fig. 1, the armateur can
determine how much etficiency he will lose for a
given SWR with the attenuation factor of each
specific feed line. He can then decide for himself
what the realistic SWR limit should be.

Unimportance of Low SWR Values

fn our efforts to obtain low feed-line SWRs of
i.1, 1.2, oreven 1.5 to 1, we have gone far past the
diminishing-returns point with respect to efficient
power transfer, even for single-frequency opera-
tion, for the same reason one would not install a
No. 4 or 6 wire in a house wiring run where No. 12
is sufficient. Reference to the basic transmission-
line equations, which have always been readily
available in engineering texts and handbooks /refs,
i, 2, 17, 18, 19, 33), will verify this analogy in
addition f{o making it clearly apparent that authors
who simply insist on low SWR or find 1.5 or 2 to |
objectionably high have failed to comprehend the
true relationship between reflected and dissipated
powel. From the viewpoint of amateur communi-
cations, it can be shown mathematically and easily
verified in practice that the difference in power
transferred through any coaxial line with ap SWR
of 2 to ] is imperceptible compared to having a
perfectly matched [.(-to-1  termination. no
matter what the length or attenuation of the line,
and that many typical coaxial feed lines that we
use in the hf bands with an SWR of 3 or 4, and
often as high as § to 1, have an equally
imperceptible difference. When feed-line attenua-
tion &s low, allowing such higher values of SWR
permits operating over reasonzbly wide frequency
excursions from the self-resonant frequency of the
antenna with the imperceptible power loss just
described, in spite of the popular impression to the
contrary.

The relative unimportance of low SWR when
feed-line attenunation is low is demonstrated rather
vividly in the following two examples of spacecraft
antenna applications. First, in the Tiros-ESSA-
1tos-APT weather sateflites, of which the entire
multifrequency antenna-systems design was the
work of the author, the dipole terminal impedance
af the beacon-telemeiry frequency (198 MHz in
early models) was 150 - /10{ ohms, for 2 VSWR of
4.4, reflected power 40 percent. Matching way
performed at the line input, where it was fed by a
30 milliwatt telemetry transmitter. (We can’t
afford much power loss here!) The feed-line and
matching-network attenuation was (0.2 4B, and the
additional loss from SWR on the teed line was (.24
dB (5.4 percent), for a total loss of 0.44 dB (9.4
percent). On  the peevalent but  erroneous
assumption that all reflected power (40 percent) is
{ost, only 18.1 milliwatts would reach the antenna,
and etficiency, determined on the same erraneous

April 1973

LN M ATy T i s sraers

basis, would be only 60 percent. But 27.1 nilli-
watts were measured; of the 2.9 milliwatts lost in
total attenuation, only |6 milliwatts of it was
from the 4.4:1 VSWR. S0 the real etficiency would
have been 95.5 percent if pertectly matched at the
load, but reduces to 0.4 percent by allowing the
44 VSWR to tetnain on the feed line, Second, in
the Navy Mavigational Satellite (NAVSAT), used
for precise position indications tor ships at sea, the
antenna terminal impedance at 150 MHz is 10,5 -
/48 ohms, for 2 VSWR of 9.8, retlected power 66
percent. Also matched at the line input, flat-line
attenuation is 0.25 dB, und the additional loss
from SWR is (L9 dB, for a total system loss of .15
dB. upproximately /6 of an $ unit. This is an
insignificant amount of loss for this situation, even
in a space environment where paower is at a
premium. Why did we mateh at the line input?
Because critical inferrelated electrical, mechanical
and thermal design problems made it impractical to
match at the load. Line-input matching provided a
simple solution by permitting the matching ele-
ments to be moved to 4 noncritical location. This
design freedom afforded fremendous saving in
engineering cffort with negligible compromise in rf
efficiency, in spite of SWR levels many amateurs
wolld consider unthinkable,

Another factor which contributes to misunder-
standing is the confusion between two distinet,
line-usage conditions — one of constant incident
voltage, and the ather of constant input power (for
relative amplitudes, see ref. 19, Fig. 1.3, page 6,
and Fig. 3.6, page 29). Laboratory and ex-
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Fig. 1 — increase in line loss because of standing
waves {SWR value at the load). To determine the
total foss in decibels in a line having an SWR
greater than 1, first determing the loss for the
particular type of line, length and frequency, on
the assumption that the line is perfectly matchead,
Locate this point on the horizontal axis and move
up to the curve corresponding to the actual SWR,
The corresponding value on the vertical axis gives
the additional loss in decibels caused by the
standing waves.
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perimental work often requires holding incident
voltage constant with varation in loading, A
constant-voltage source is usually obtained for this
purpose hy inserting u pad having 15 to 20 dB
attenuation between the generator and the line o
absorb the retlected power, preventing it {rom
reaching the generator where it would alter the line
coupling and cause the generator output voltage to
vary. Because «f the absorption of the pad, the
generator sees u neasty perfect match for all load
conditions and all reflected power is lost -+ but
these sre labaratory control conditions required to
ubtain valid test data.

When we amateurs make a change that alters
line loading, which in turn alters the transmitter-
to-line coupling because of retuming reflecied
power, we can jeadjust the coupling, returning the
line-input pawer [rot forward powerj to its pre-
vious value rugardless of the reflected power
value® We amateurs <an adjust coupling for
changes in loading — in the laboratory this is not
cpnvenient. We amateurs use low-attenuation lines
to conserve reflected power - laboratory setups
insert attepuation to dissipafe it. Confusion over
these distinctions has  helped pevpetuate  the
erroncous  “lost retlected power” concept.

As 7 result of these varigus misunderstandings,
many amateurs never even wonder whether there
are any benetits to be pained by not matching at
the line-antenna junction. Many now even shun the
use of open-wire fines (not the T, completely
missing the joy of a Q8Y to the opposite end of
the band with only a simple change in transmatch
tuning, because the tear of reflections ebgenderad
by the exaggerated wspplication of the theory fo
coax has veept into the thinking concerning any
form of mismatched connection. Adding stll
further to the confusion is the old-wives™ tule that
the reflected power is dissipated in the transmitter,
causing tube and tank-coil heating and all kinds of
other damage. This myth Jdeveloped out of
ignorance of the true mechanics of retlections and
became the easy, but fallacious, explanation of
what seems to be abnormal behavior in the
transmitter when feeding a line with reflections.
What really happens at the transmitter is simply a
vhange in voupling, which will be explained in
detail in a section o follow. Then we may
understand how fo operate with absolutely no
danger of damsaging the amplifier while fewding
into a line with high SWR.3

Engincering an Amateur Antenna System

Engineering is the process of making workable
compromises in design goals where theories guiding

2 Forward, or incident power equais line-input
power plus refected power. Line-input power and
incident power are equal only when the line is
perfectly matched at the load, for zero reflected
power.

3 Transmitter manufacturers could easily have
helped put an end to this myth by including two or
three short paragyaphs in their instruction manuals
explaining the maximum and minimum coupling
limits of the pi neiwork, and how to extend them
with an external capacitor, insiead of the ferse,
uninformative “WARNING — DO NOT EXCEED
21 VEWR," and so forth,
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different aspects of the design are in conflict,
making it impossible to optimize all the poals.
Good engineering is simply secognizing the correct
choices in the compromises and relaxing the right
goals, as in  the spacecraft antenna design
mentioned earlier. We amateury spend many hours
building und pruning antenna svstems. Woulidn't it
be worthwhile spending some of that time learning
how to engineer the dJdesign in order to make
correct trade-oftf decisions among related factors
mstead of letting King YSWR dictate the design?

BPIRST, we need fo improve our knowledge of
reflection mechanics and transmission-tine propaga-
tion to understand '

1} why reflected power by itself is wn unim-
portant factor in determining how etticiently
puwer is being delivered to the antenna.

2) the effect of line attenuation {fo discover
why it is the K1Y factor which will tell us when
and how much to De concerned with reffected
power and when to ignore it).

31 why all power fed into the line, minus the
amount lost in line attenuation, is absorbed in the
load regardiless of the mismatch at the antenng
terminals.

4y why reflection loss {mismatch loss) is can-
celed at the line input by reflection gain /ref. 19, p.
I, und refl 23, part I, p. 33).

33 why a low SWR reading by itself is no more
a4 guarantee that power is being radiated etficiently
than a high SWR reading gunarantees 1t is being
wasted.

61 why SWR is not the cuiprit in {ransmitter-
loading problems — why the ceal culprit is the
change in line-input impedance resulting trom the
SWR, and why we have complete control over the
impedance without necessarily heing concerned
with the SWR.

7} the imporfance of thinking in ferms of
resistive and regctive components of impedance
instead of 3WR alone, and why SWR by itself is
ambiguous, especially from the viewpoint of the
selection and adjustment of coupling and matching
cireuwitry.

SECOND, we need to become aware that with
moderate lengths of low-loss coax, such «s we
commonly use for feed lines, loss of power because
of reflected power in the ht hands can be insignifi-
cant, no matter how high the SWR. For exampie, if
the line SWR is 3, 4, or even 3 to 1 and the
aftenuation is low enough to ignove the reflected
power, reducing the SWR will vield no significant
improvement in rudigted power because sl the
power hefng fed into the fine & already being
abyorbed in the load. This point has especial
significance for center-loaded mobile whips, be-
cause of the extremely low attenuation of the
short feed line.

THIRD, we should become maore famuliar with
the universally known, predictable behavior of
otf-resonance antenna-terminal impedance and is
correlation with SWR. This knowledge provides a
scientific basis  for evaluating SWR-indicator
readings in determining whether the behavior of
war system is normal ur abnormal, instead of
blindly accepting low SWR 2s yood, ot rejecting
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high SWR as bad. The following two examples
emphasize the importance of this point by showing
how easily one may be misled by a low SWR
reading:

1} & ground system having 108 properly
installed radials has negligible loss resistance (ref,
20). Many a-m broadcast stations use 240 radials,
while the FCC requires & minimum of 120, With
such a ground system the terminal impedance of
the average gywmarter-wave vertical is 36,5 + /12
vhms, and approximately 32 ohms when shortened
to resonance. When fed with a 50-ohm line, the
SWR at resonance will be close to 1.6, rising
predictably on either side of resonance. But a
18-radial ground system will have approximately
16 ohms of ground-loss resistance with this
antenna. If we remove a few radials at a time from
the 100-radial system. the increasing ground
resistance, added to the radiation resistance,
in¢reases the total line-terminating resistance. The
terminating resisiance comes closer and closer to
50 ohms, reducing the SWR. When enough radials
have heen removed for the [oss resistance (o reach
18 ohms, the terminating resistance will he 50
ohms for a perfect one-fo-one match! But while
the SWR went down, so did the radiated power,
because now the power is dividing between 12
ohms of radiaztion resistance and 18 ohms of
ground resistance!

Ground systems having from two to four radials
may have a loss registance ax high as 30 to 36
ohms, so now the resonant-frequency SWR will be
around 1.4 or [.5. Bet instead of rising from this
value, as it should at frequencies away from
resonance, the ground loss holds the off-resonant
SWR to low values. The low SWR simply indicates
that the line is well matched, but it offers no clue
that approximatety half the power is heating the
ground.

2) Some amateurs who employ a one-to-one
balun  helieve that ‘“‘one-to-one’” means it will
provide a one-to-one match hetween the feed line
and the antenna. This is a serious error because
“one-to-one” anly specifies the output-to-input
impedance retio no matter what impedance
terminates the output, the same value is seen at the
input. Nevertheless, these amateurs are convinced
the baluns are “matching,” because the SWR
sometimes goes down dramatically when the balun
is inserted. Often with a balun the SWR is less than
2:1 over the entire 75-30 meter band, where
somewhat aver 5:1 is normal at the band ends.

Off-resnonance SWR is reduced here because the
ferrite core of the balun saturates while attempting
to handie the reactive current, which now exceeds
the maximum core-current level., Thus, the full
excursion of the reactive component of antenna
impedance is prevented from appearing at the
balun input. All power above the saturation level is
lost in heating the balue, while the low SWR is
deceiving the unsuspecting amateur.

The true 8WR will be unchanged by a 1:1 halun
with a core capahle of handling the current
without saturating (if it has no significant leakage
reactance),* However, the SWR indicator may not
show the true SWR without the batun if antenna

4 Many baluns have high leakage reactance, and
thus cannot provide a true one-for-one impedance
transfer. This reactance inserted betiween the an-
tenna and its feed line cam either improve or
worsen the match, depending on the magnitudes
and signs of the leakage and antennha-terminat
reactances.
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current on the outside of the ¢oax is preseat at the
SWR meter fref. 36).

So it is important to know approximately what
SWR to expect — if it is low, determine whether it
should be. Don't assume that a low SWR indicates
success, or guarantecs a great system! Be especially
suspicious if the SWR remazins fow or relatively
constant over a2 moderate frequency tange, unless
specific broad-banding steps have been performed
on the radiating system. This knowledge is cle-
mentary and routine for the antenna design en-
gineer, but too little information in this area has
been available for the amateur, considering the
degree of his involvement with antenpas. While
antenna-terminal impedance behavior with (re-
quency is shown in the ARRL Antenna Book fref.
2, Fig. 2-7), corzelation of the impedance change
with SWR will be covered in detail later, to enable
us to prediet normal SWR, within limits, with a
nonresottant antenna terminating the feed line.

FOURTH, we need to teexamine the use of
open-wire lines as tuned lines frefs. 3, part IIT, p.
2k I and 21, p. 23), to discover that the
principles used there are exactly what we have
been discussing. Remember, with tuned lines we
completely ignore the mismatch at the antenna
end, and compensate for the mismatch with the
funer at the input end, over the entire frequency
range of the band. The SWR may run as high as L0,
[5, ur even 20 to |, but the power reflected from
the mismatch is rereflected back to the antenna by
the tuner. Tuning for maximum line current simply
adjusts the phase of the reflected wave to rereflect
down the line in phase with the forward wave,
again reaching the antenna. Thus the reflection loss
from the mismatch is canceled by the reflection
gain of the tuner.

Many of us amateurs know from age-old prac-
tice that a 600-ohm line made of two No. 12 wires
on six-inch spacing would work every time. We had
little incentive to fearn how they worked — why
they transferred power efficiently with such high
reflected power and SWR, or that adjusting the
retlected-wave phase to rereflect in phase with the
forward wave was just gnother way of viewing the
reactance cancellation required to obtain maxi-
mum line and antennaz current. Hence, our mis-
understanding of the similarity between open-wire
and coaxial-line operation with mismatched loadss
The principle is the same in both, only the degree
is different. in other words, for many applications,
coax can be used as a tuned line in precisely the
same manner as open wire. The spacecraft systems
mentioned eariier are examples.

Thus, coax connected directly into the antenna
may be operated with substantial mismatch. In {his
case, the SWR limits while aperating sway from
the self-resonant frequency of the radiator are
determined entirely by power lost because of line
attenuation. Voltage breakdown and  current
heating stiould not be a problem at our legal power
timit with RG-8 or -11/U, or with RG-58 or -§9/U
at lower powers. because voltage at an SWR
maximum is only YSWR times the matched value,
The line-input impedance will no longer be 50




vhms, but depending on the magnitude of the
mismatch and length of the cahle, we may
Jdetermine whether the output tank of the trans-
mitter has sufficient impedance-maiching range
(surprisingly high in some rigs, none in others) to
permit feeding the line directly fref. 4, part 1), ur
whether an intermediate matching device (irans-
match, or other type of tuner frefs, 9-12, incl, 22,
will be sequired to adjust for correct coupling
between the fine and the transmitter. (Balun and
filter use will be discussed later.) The important
point we are emphasizing is thaf, within the {imits
mentioned, all required matehing may be trans-
ferred back to the operating position instead of
Jorcing the malch to pccur at the antenna feed
point — without suffering uny SIGNIFICANT loss
i radiated power. The use of this technique, which
may come as a surprise to many, does not
contradict any theory. B is actually an embodi-
ment of the fundamental principte of network
theory calied conjugnte matching, frefs. 17, p. 243;
{9, o 38 35, p. 49} which is the basis for all
untenna tuper, or trapsmatch, wperation with
either open-wire or coaxial lines.

After learning of the benefits obtained with
line-input. or conjugate matching in the two
spacecraft examples described earlier, it is inter-
esting to compaure the results asing this saine input
matching technigue in typical 80- and 40-meter
situations, £ighty metery ix the widest amateur
band in texms of percent of center frequency and
thus suffers the greatest SWR increase with fre-
quency excnrsion to the band ends. A dipole cut
for resonance at 3.75 MHz will yield an SWR in a
50-ohm feed line somewhat above 5:1 at both 3.5
and 4.0 MHz. As shown in Fig. 2, in a 100-foot
fength of nonfoam RG-8/U, an SWR of 3:1 adds
only 0,46 dB loss to the matched {ie., tlat line}

ADDITEGNAL LOSS . 4B

YSWR

Fig. 2 - Effect of standing-wave ratio on line loss
at 4 and 7 MHz. The ordinates give the additional
Inss inn decibels over thase for a periectly matched
100-foot length of RG-8/U line for the SWR vatues
shown on the horizontal scale,
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foss of 0.32 dB at 4.0 MHz, So out almost to the
band ends, dess than (/12 of an 8 wnit is lost
becanse of the SWR, av imperceptible umount.
This further verifies the principle and proves that
full-band, oin-fed dipole operation on () meters
also s practical. Even with the high SWR at the
band ends. the ioss sunnot be distinguished from
what it would have been had the SWR been a
perfect one-to-one! At 40 meters, with the Jdipole
resopated at 7.15 MHz, sumething s amiss of the
SWR exceeds 2.5 at the band ends. And From Fig.
2 it may be scen that this SWR adds only 0.18 dB
to the matched loss, which ai 7 MHz 18 0.44 dB for
104} feet of RG-R/TI coax.

Nonreflective {.oad Versus
Conjugate Matching

Now is perhaps u pood time for the reader to
canfemplate the contlict between the no-reflection
perfectly matched load theoty and the conjugate-
match theory. it is amply evident from the
standpoint of good engineering that as long as SWR
does not exceed the value abuve which one vannot
affard to compromise further power in exclange
for improved operating flexibility, the convenience
and increased bandwidth aftorded by cunjugate
matching af the hne input is obvioos.

But is ulso presents a real challenge to learning
more about complex impedance, because the line-
input impedance now has yesistive and reactive
romponents, hoth of which vary with changes in
fine {ength and with frequency in the presence of
reflections. Thus, we need to undeestand  eomplex
impedance in order to choose and adjust correct
conjugate  matching  circuitty to onuple  the
transmitter to the line, ur to adjust the transmitter
directly to the line it sufficient matchiog range is
available. Practically ull problems encountered
while attempting to obtain proper coupling or
{nadihg fo a line with reflections con be traced
simply to not understanding the correlation of line
length and relative phase of the incident and
reflected  waves  with the resulting complex
impedance seen at the input terminals of the line,

A detailed discussion of reflection mechanics
and feed-line propagation will be presented in
subsequent insiallments. Included will be a novel
means tor explaining impedance transformation
dlong the line in direct refation to incident and
reflected waves, which will simplify the under-
standing of whut does snd does not happen when a
ling length is changed, and how to select the
vorrect length for given conditions. The relation of
line attenuation te permissible SWR whiic using
vonjugate matching techniques, along with detaily
un how to abtain proper coupling and loading of'a
transmitfer to u line tor which the input impedance
has changed because uf reflections, will also be
presented.

Past H of this series will appear in a subsequent
issue of ST, [
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Fig. 1 — Side view of array.
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Organic Reflective Elements for the Simple Dipole

BY . T. WALCZYK* WA2FCC

ECOMING increasingly excited after reading
AP Dr. Karl Reiner’s thought proveking book,
The Bekavior of Radio Frequency Energy Upon
Organic Matter, | sucenmbed to the possibility of
utilizing materials vther than those of the inorganic
varety (metal, ete.) to construct a directive array
for the radio amateur.

Of course, the first design parameter of this
array to be determined would have to be the
specific material to use in its construction. Dr.
Reiner, as most of us would already have assumed,
rates the reflective properties of water as amongst
the best, relative o alf other elemental substances.
Excellent, 1 thought to myself. Why not use water,
which is quite cheap and quite available in most
areas of this counmtry, to erect some iype of
ieflective clement for 2 dipole antenna? Yes, it
would be slightly impossible for most of us to
suspend a2 horizental column of water of sufficient
diameter and length to be useful as an rf reflector.
S0 the next best thing to do would be to trench
the water in back of and below the dipole element
at such a distance as to reflect and reinforce the
radio frequency energy at a specific vertical angle

+ 211 Tonkonkoma Ave,, Lake Ronkonkoma,
NY 11779,
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of radiation. Therefore, the three factors involved
in the design of this rather simple antenna are Ra,
Iki and D-2, where Ra is the desired angle of
vertical radiation, D-1 is the height of the driven
dipole element above pround, and D-I is the
distance between the dipole clement and the
reflective element, which is located at ground level,

MNow looking at the formula:

e RAX D=
D2 DU X 20,

we can see that it is possible to design an
uncomplicated but effective beam antenna for a
desired angle of vertical radiation. This is not to
say that a dipole up 15 feet using the water
reflective element will give vou a better signal at a
take-off angle of 30 degrees than a straight dipole
up 75 feet. But from tests made, it appears that the
pain of the water element antenna at the desired
angle of radiation is somewhere between 5.57 dB
and #.8% dB aver the same antenna at the same
height, without the organic element.

~ Sof you can’t find the height for vour ole’ 40
or 20 meter dipole to give you decent low angle
radiation, you can, with the aid of your back,
come up with a very productive DX antenna.

Construction of the Reflector

For my antenna, a 40-meter dipole at a height
of 30 feet, 1 constructed a water trough 2-feet wide
at the surface, The trough “hull” is vee shaped and
has an overall depth of 2 feet,

Placing the trough at 30 feet behind the dipole
element gave me a reinforced take-off angie of

(Continued on page 591
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The Dual Six -
A QRP Transmitter

for 40 and 80 Meters

BY CARL ). HEINEN,* WPMCN

THROUGH THE YEARS, 1 have had several
experiences with low-power transmitiers. In-
cluded were a 39 ECO, running about § watts, and
also a 30 Hartley osciliator that was powered by a
slightly under-par 45-volt battery (these are thbes
and circaits from the 1920 era.) the Hartley ran
about one-third-wait dc input. | managed to work
four states on 40 with this rig but it required a
tremendons amount of culling and ideal davtime
conditions. Many years kater [ built & 1U4 VFQ.
304 final rig for 80. This madel ran three watts
jnput and was powered by a 2volt wet cell and 4
vibrator supply. { was so pleased with the per-
formance of this transmitter that 1 built & similar
model for 40, Audic power transistors were
entering the scene about then. 1 acquired a pair,
built a companion modulator and put the three
watter on 75 phone. Q80s out to 150 miles were
passible during the day.

The recent surge of interest in QRP transis-
torized rigs aroused a desire for another low-power
effort, but this time with a little more than 3
watts, which in my case secmed a marginal level for
teally satisfactory (8Os,

Circuit Details

1t seeins that a ham need only mention to his
friends that he’s planning to build a transmitter,
and he’s flooded with sugpestions and offers to
supply any needed components. WOHGH presented
me with a D27C1 transistor that had promising
specifications for a 6-watt final. The first ex-
perimental transmitter used the D2JC} ulong with
a crystal oscillator and a driver stage. [t gave goud
output on 2 and also on 40 by doubling in the
final. Further experimenting showed that | could
pick up another watt of output for the same power
input by running the final straight through.

T 2185 Southshore Blvd., White Bear Lake, MN
55110

All of the wiring, the 40-meter interstage ceils, the
Zener diode, and the capacitors for the finals are
on the back side of ithe board. The coil mounted

between the switch and antenna jack is L17.
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Here is the completed QRP transmitter,

} tried several bipolar and FET VEQ circuits
before settling on the FET Colpitts type, Fig. 1.1t
was hecessary to add some isolation between the
VEQ and driver to remedy a chirp condition. On
80, an isolation resistor followed by a Class A stage
worked best. On 40, running the VFO into a
frequency doubler produced satisfactory isolation.
Following conventional driver stages are unconven-
tional final circuits, the result of considerable
experimental evolution in licking the TV] and
second-harmonic problems,

1t would have been possible to band switch the
cirouits but because the parts are small and
relatively inexpensive, | decided ta make a dnal rig
with separate sections for each band. This reduced
the band-switch function to switching only the
antenna and dc power. Having separate VFOs made
it easy to adjust their tuning ranges to spread each
band over the entite VFO diat swing.

When I tried keying the dusl circuit for the first
time it wouldn’t function. It iook some dis-
counecting of components before 1 finally dis-
covered that the transmitter section of the band
not in use was forming u devious current path. This
kept the VI'O of the active section osciltating with
the key open. The two dindes, CRL, CR2, in the
FET source leads, remedy the situation by back
biasing to the unwanted current path.

The Coils and Winding Tips
In the course of experimenting 1 Tred big and
little air-wonnd coils, colls on ferrite and ceramic
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As can be seen, the mounting of components is
simple with the use of the terminals and the
Vectorbord. The D27Ct output transistors holt to
their heat sinks which are supported on brackets
made from modified brass chain links. Push-on
heat sinks are used on the 2N30S3 driver transis-
tors.
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Mo. 32 or 33

enamel-covered wire is used except as specified. All

of a transistor-radio tuning capacitor, Poly Paks
windings are close wound, !f resistor leads are used

92CU617).
C3, C4, C5 — 20-250-pF compression trimmer.

CR1, CR2 — TN34A or equiv.
short second layer.)
L2 — 11 wrns wound over hot end of L3.

Fig. 1 — Circuit diagram of the QRP transmitter.
L3 — 45 turns.

Ct — 100-pF variable; see C2.

G2 — 150)-pF variable (C1 and C2 are two sections
{All coils except LY and L11 are wound on 2-watt
for terminating main windings, use 1 megohm or
higher for L1 and L10, 20,000 chms or higher for

other coils).
L1 — 70 turns {if No. 32 is used it will require a

L4 — 6 wirns on ground end of 3.
LS — 9 turns over hot end of L6.

carbon or composition resistors.
L5 — 45 turns.
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forms and also on homemade toroids as suggested
by VE2IB1 All these and the coils wound un
two-watt resistors gave similar results in whatever
stage T tried them. More important was the
optimizing of the impedance-matching windings.
Many an hour was devoted to puiting on and
taking off turns trying to find what was optimum.
[ liked the easy mounting feature wf the two-watt
resistor forms — merely solder them to the Jugs,
The ends of the main windings are terminated
directly to the resistor leads. Therefore, relatively
high ohmic valugs were nsed to avoid resistive
swamping of the inductances — | megohm for the
VIO coils and 51,000 ohms for the ather coils.
These values wie probably higher than nevessary.
Normally a low-impedance link is wound at the
gtound end of a tuned circuit. However, the best
energy transfer and tuning of the d0-meter coils
was obtained by locating the collector links near
the hot end and the base links near the ground end.
The 80-meter interstage coil performed best with
its hinks at the ground end in traditional style. A
two-wall resistor is just barely long enough to
accommodate the 70 turns of No. 33 wire required
for a VFQ coil. If No. 32 wire is used it will be
necessary to have a shart second layer. Except for
a slight change in tuning it didn’t matter which
way the collector and base windings were phased.
The 80-meter output circuit did have a phase
preference as shown in the schematic diagram.

It seemed easier to cast the turns around the
resistor rather than turning it. The turns are wound
over an upside-down strip of masking tape about
i/8inch wide. About i/l16-inch of the strip is
folded over the wire where it starts to form the
first turn. The next few turns cover the fold and
anchor the beginning of the winding. After the
winding s complete the other end of the tape strip
is folded over the final turns to anchor them.

Construction Details
Initial planning indicated that the components
should fit nicely on 2 4 ¥ & Vectorbord, With these

1 tamontagne, *“The $8B Mark 1, OST, Aug.,
1968,
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dimensions in mind | bought 4 Bud AC-1405 box.
Untortunately the lips on the box prevented me
from using as big a4 board ns was planned and the
hox wasn't quite deep enough. By the use of two
pieces of wood, clamps, a vise, und some in-
describable activity, I managed to straighten out
the lips. This provided the needed access area and
Jepth but meant making a spectal cover. Fig. 3
shows the dimensions of the caver before bending.
Note that the edpes that come iogether after
bending are filed to a 45 degree bevel. This isn't
necessary but it onby takes @ mimite or two and
results in fine-looking vorners. Bending was done

wver a steel bar with the piece sandwiched between
the bar and 2 piece of wood in a vise. 1 bent the
long-dimension lips first. The vise jaws were wide
enough to handle the short dimension lips. Then
sarae work with a hammer shaped the comers into
place.

The components are mounted on a piece of AA
Vectorbord, wctual dimensions 3-13f16 X 5-7/8
inches which pives 4 14 x 22-hole matrix. The
terminals are Alden tvpe 6511 squeczed with pliers
after insertion so they wouldn't reguire so much
solder. ‘The Vector T-9.4 terminals are also suitable
for this type of board. All the wiring and a few of
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the parts are un the back side ot the bourd. The
component board is mounted to the panel by
5/8-inch spacers, The output circuits are positioned
disgonally apposite from their YVFOs to provide
isulation.

Equipping the VFO tuning capacitor with an
extension shaft was a problem, The capacitor shaft
apparently had « metric thread but would
accommodate several turns of a No. 2-56 screw. |
drilled and tapped a tf4-inch rod accordingly and
coupled it to the capacitor with 2 stud made from
a beheaded screw. A rubber grommet in the panel
furnishes extra support for the resulting long shaft,

The D27C1 heat sinks are made of 1/16-inch
aluminum and measure 7/8 X 5/8 inches. The heat
sinks are bholted to brackets made out of brass
chain links. Part of a link is trimmed away leaving
an eye with a tail. The tail is threaded through two
adjacent holes on the board and crimped. It is
necessary {0 file notches in the 8(-meter heat sink
to make clearance for the tails of the 40-meter
brackets. This bracket idea is a1 suggestion from
WAYFZ who has found many problem-=olving uses
for chain links.

The rim of the VFO knob was drilled and
tapped for 0-80 serews to provide a4 means tor
fastening on the 1/16-inch Plexiglas pointer. The
hairline is a scribed line fitled by rubbing a biack
felt marker over it.

Choice of Components

Except for the capacitor values in the tuned
circuits, the overall circuit was so tolerant that it
wus hard to find an optimum condition. Most
resistor values could be changed by 50 percent and
most bypass capacitors chunged from .005 to 0.1
ME with no difference in performance. There was
sotne benefit from using the 0.1-UF values in the
final +12-volt lines and emitter bypass capacitors,
Values from 100 gH to 1 mH can be used in the
FET sources in place of the 220 (8 shown.
Sitver-mica capcitors are used throughout the VFQ
section and for tuning the final tank coils, AN
other capacitors are disk ceramic. An air-dielectric
variable capacitor was selected for the VFO be-
cause of a feeling that it would result in best
stability although a plasticspaced one gave fine
vesults in early VFQ experiments.

Grounding Techrigues

Chirp, instabifity, “snap-action’ tuning and
TVI plagued my newly completed transmitter.
After suspecting things like improper bypassing
and coil-to-coil feedback, I finally got around to
looking for pround loops. b had picked up the
various ground points with a piece of No. 20 solid
wire and terminated it at one of the panel spacers.
This resulted in the final of current going through a
short stretch of wire that was common to all the
other circuits, a pouor practice. 1 broke up the
ground system into three parts — the VEFOs, the
interstages, and the finals, und brought three
separate pround linex to a ground lug on the panel
spacer near the antenna jack. This cleared things
up, except for TVI.

April 1973
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Fig. 3 - Dimensions for special cover before
bending.

Tackling the TV]

1t’s disconcerting to loak at the wave forms of a
transistorized transmitter with a borrowed $1500
oscilloscope. The nice-looking sine wave present at
the tuned circuits are turned into badly clipped,
harmonic-rich waves. Many times, wild screams
from wpstairs curtailed my experimental work until
a certain TV program was aver. [ thought that after
the transmitter was nestled in its metal box the
TVI would disappear. Not so.

1 soon had the circuits so loaded with ferrite
beads, isolation resistors and low-pass filters that
performance was severely impaired and vet the
TV1 persisted. This led to the removal of the
original output stages which used tuned circuits
tapped for coilector matching. Same pi-network
experiments followed that developed into the
circuits finally used. But it was the addition of the
series-tuned circuit poing to the antenna jack that
eliminated TVI complaints completely and happily
ended my many hours of strugeling with o
seemingly unsolvable problem.

Tuning Up

The usuval technique of tuning the circuits with
1 grid dipper before applying power didn’t work.
The transistor junctions loaded the circuits heavily
and it was difficult to couple fo the cuils. An
affective procedure was to use the dipper in the
wavemeter mode by tuning it to the desired
frequency, placing it close to a 72-ohm dummy
output lead and tuning all circuits concerned for
maximum output indication. The frimmer-
capacitor values [ ended up with were 93 p¥ for
the 80-meter driver, 41 pF for 40-mefer driver and
58 pF for the 40-meter doubler. The vircuits tune
broadly enough to cover the cw portions of the
bands with practically no fall-off. Phone-band
operation would require 4 retuning for best oufput.

VFO coverage is adjusted by selecting specific
values of fixed-value capacitors associated with the
tuning capacitors. This probably would be a good

(Continued on page 59)
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To a.cqua.n.nt you with the technical features of current dma.tzur gmx-

The HAL Communications

RVD-1002 RTTY
Video Display Unit

and the RKB-1 TTY Keyboard - - -~~~ .

( NCE UPON A TIME thers was a membez of the

Headquarters staff {now retired) who sazid,
“The mere sight, sound, and smell of RTTY turned
me off vears apo!” The HIAL Communications
'(’orporation (formerly HAL Devices) video-display
RTTY system pictured at the upper right might
very well have been developed just tor that statter,
for gone is the oily smell, gone is the naoise, and
gone i what some might consider an unsightly
mechaniczl monstrosity. In contrast, the HAL
RITY system is vormpact and tully solid state,
employing the latest in modern integrated circuits.
tising digital logic instead of selectosr-bar
mechanisms aud using memory capability which
would have been totally impractical for amateur
use a few years aga, the RVD-1002 video unit and
ussociated dispiay v unlike any teleprinter most
ainateuss have ever seen. [t sccepts teleprinter
pulses of the normal S5-unit start-stop variety
alright, but then it processes them to provide video
which may be displaved on an ordinary television
monitor. The monitor shown in the picture in the
upper right is available from HAL, and is a
commercially made one for use in a closed-circuit
TV system. However, the RVD-1002 autput is also
compatible with the video requirements of an
ordinary TV receiver, und the user may, if he
chooses, perform a simple modification on a TV
set und wse it for his TTY monitor, The REB-{
TTY keyboard showa in the photo completes the
womplement ot equipment, and these may be seen
4 system which has all the capubilities of the
ordmary mechanical page printer and keyboard.
Add to this the desirable features of making speed
vhanges at the inere tlick of & couple of switches
and the ability to receive copy off the air in
absolute sience ireceiver speaker disabled), and
vou have a 1TY system with capabilities which
surpass anything ever before available to the
amateur,

The Display

The video output of the RVD-1002 follows the
1.8, television standards — 262.5 lines per field,
two tields per frame {with interlaced linesi, and

48

525 fines per frame. The line rate is 15.750 kHz,
the tield rate 60 Hz, and the frame rate 30 Hz.
Video handwidth is slightly less than 4 MHz. The
RTTY characters are displayed as white letters and
tigures on 2 black background, up to 50 characters
per line and 20 lines tor the complete display. The
question immediately asked by those who {irst see
the HAL system in operation is, “Tow in the world
do  they do  that?” There uare some clever
techniques employed, to be sure.

The total display, a “page” of copy, may
contain 48 many as 20 X 50 or 1000 characters.
Fach character of the display is formed by a
pattern of white dofs, arranged in a 5§ X 7 format.,
See Fig. 1. The frequencies used in deriving the
display  are obtaited from a crystabcontrolled
thaster osciflator, the “clock,” which operates at
8.06d MHz (29 o: 512 times the horizontal
scanning rate). The duration of each dot {related to
its horizontal width} is equal to the time hetween
successive pulses from the master clock. Spacing
between adjacent characters is equivalent to two
daot widths, Seven horizontal scan lines are used to
display a character, znd three scan lines provide the
vertical spacing between lines of characters. To
develop the required pattern of dots for the various
characters which are to be displayed, a
custom-programmed  character-generator  static
read-only memory (ROM) 18 used. Because the dot
pattern far a particular character wmay vary
depending upon the scan fine of that character, the
ROM is instructed not only a4 to what chasacter to
produce, but afso what scan line of that character
is being generated. A scan-line counter provides
this latter information. As one can readily
understand, the size of the characters will depend
upon the screen size of the monitor in use, With a
S-inch rectangular tube {diagonal dimension), the
character size is approximately 3/32 x 5/32 inch.
This display can be read comfortably from a
distance up to 4 or § feet away. The teleprinter
vharacters are of a permanent nature, ie., they
appear continuously and with almost imperceptible
flicker. The display is changed only by the writing
of new information (or removal of power). New
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information is written as it is received, along the
bottom line of the display, and # cursor indicates
where the next chavacter will sppear. When the line
contains S0 characters {including spaces), or when
a line-feed tunctton is received, all lines of the
display shift wp by one line. The cursor auto-
matically returns to the left of the battom-line
aren. This continues with easch line until # full
“page’ of 24 fines is displaved. When the next line
feed is received ar when the bottom line is full, all
lites again shift up one, The earliest information
seeelved, the top line of the display. disappears
when this happens.

Most teleprinters are adjusted to display from
a6 to 72 characters per line, sometimes as many as
75. Amateurs generally type nearly to the margin
limits of their machines. The received copy with
the RVD-1{H}2 from such transmissions is therefore
a full line (50 characters) followed by a half line, a
full line and a half line, and su on. The
30-character line was likely chosen by HAL
engineers for évonomy reasons, as this permits
themm to use standard JC memories tor line and
page information, and also simplifies the control
requirements, “‘Carriage return’ and “line feed”
are autetnatic ufter S0 characters appear on aline,
and frequently a ward will be broken at the end of
the line, with the final few letters appearing at the
bepinning of the next line. OUne soon becomes
gecustomed to this, however,

Machine functions, such as carriage return
(CRY, line feed (LY, letter shift (LTRS) and figure
shift (F1GS), do not appear on the display. In fact,
carriage-return functions are ignored completely by
the RVD-1002, A received line-feed function serves
1o return the writing cursor to the left as well as to
shift the lines up one. Unshift-on-spuce is available
by depressing a locking push switch on the from
panel, and defeated by pushing it aguin. Characters
are displayed in wecordance with the U.S. military
communications kevboard arrangement, including
a slant zero (0). A F1GS J function displays an
apostrophe. Because TV monitors have no signal
bell, 4 received FIGS § function doesn’t make any
noise. Instead, a little picture of a bell appears on
the display. .. HAL scems to have thought of
everything,.

Circuit Operation

The input section of the RVD-1002 video unit
aecepts the incoming teleprinter pulses, which
armive in a serial or Hime-sequence manner. An opto
coupler at the input provides isolation of the TTY
loop from the remainder af the RVI-1002 cireuits.
The input will handle 4 full 60 mA of loop curzent,
hut will operate with less. A bridge rectifier type of
circuit at the input makes it unnecessary to observe
voltage-polarity precautions,

The Baudot ¢ode contains a space start impulse,
five selector pulses feither mark or space), and a
stop pulse tmark}. All pulses are of equal duration
for a given speed of operation, although the stop
pulse may be longer. Clocking of the input section
it controlled by a crystal oscillator. Operating
speed selection i3 made simply by switching
crystals ~ 5.9578 MHz for 60 wpm, 6.5536 MHz
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for 66 wpm, 7.4399 Mtz for 75 wpm, and $.7306
MHz for 100 wpm. Fach of these vrystal fre-
quencies, when divided by 217, equals the band
rate for the appropriate speed. Depressing the
proper push switch on the front panel selects the
desired speed.

Omce a space start pudse is received by the
RVIx-1002, the unit waits for approximately half
the normal duration of the impube and then
samples the input, IF the space condition is no
lunger present, the impulse is considered to be a
transient, and is ignored. If the space is still
present, thew the puise is considered u valid start
signal, This cute trick eliminates much of the
garble such us that appearing on  mechanical
printers as g result of static crashes and bursts of
QRM.

Once a valid TTY character is received, the five
selector pulses are clocked into a 3-bit shift-register
memary. From here they are extracted in parallel
format, all five bits simultaneously. These five bits
plus a case bit — one which indicates whether the
character is upper or lower cagse — are passed to the
puge memory. The block diagram of Fig. T shows
the point of data entry into the memory, in the
lower left section of the drawing. The page
memory itself is six independent [24-bit dynamic
shift-register MOS8 {C  memories operating in
parallel. The tirst LC contains up to 1000 TTY-
character first selector-puise bits, the next vontains
second selectar-pulse bits, and so an. (The extra
24-bit capability of these memories is rot used;
these bits are “clocked through™ during the time
between frames of the display.} The information uf
ihe page memory is recivculated. and new in-
formation is entercd near the end of the frame,
always on the bottom line uf the display. This is
done by opening the feedbuck loup and inserting
fresh data in place of the old. This function is
performed by the dataz-entry contral circuits. Thus,
the display is unchanged unless new information is
received.

To develop the display itself, information is
transferred into the line memory as it is being
revirculated in the page memory. This transfer

5MASTER-
2 MASTER-
SLock CLocK HORIZONTAL SCAN
PULSES PULSES LINE
T HORIZONTAL SCAN
LINES PER
CHARACTER
+
3 SCAN LINES INTER- -
CHARACTER SPACING
Fig. 1 ~ The scheme used for character pre-

sentation on the video monitor with the HAL
Communications RVD-1002 Video Display system.
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takes place a line at a time, 50 characters, Clocking
of the page memory is stopped while 4 line of
information is being written on the display. The
fine memory consists of six independent S50-hit
memiories operated in parallel, cach memory being
halt of a dual-memory IC (three ICs total), As the
line memory is clocked, the data bits ace re-
virculated and simultanecusly appear at the input
wf the character-generator ROM IC. The output of
this memory is five bits in parallel ~ those five dots
for lack of dots) to be written on the display for a
particular scanning line number for a particular
vharacter. These bits are transferred simultaneously
to a 5-bit output shift register, where they ure
clocked serially to a video combiner and are
available in the proper sequence uaf the video
wutput. The information of the line memory is
recirculated time after time, reading each TTY
vharacter into the character penerator as each scan
tine of the displayed signal is produced. Thus, to
form a complete line of characters on the display,
the line-memory bits are recirculated seven times.
Once 4 complete line has been written on the
display, clocking of the page memory ts resumed
and the next line of data is clocked into the line
memory. Synchronization of all the various
clocking operations with that of the video syne
data and the insertion of updated characters is
comntrolled by the 8.064-MHz crystal oscillator,

The RVD-1002 provides nto permanent record
of received copy. For those who enjoy swapping
RTTY pictures or for those handling message
traffic by RTTY, this would be a great dis-
advantage. On the other hand, think how nice it
would be zfter a weversl-hour on-the-air session not
to have yards and vards of paper strewn all over
the floor. For that matter, with the RVD-1002 the
paper-ptocurement problem is solved permanently.

The RKB-1 RTTY Keyboard

The HAL RKB-1 keyboard is similar in wany
respects to a keyboard-operated Morse-code keyer.
Coding of keyswitch pulses into the proper
Baudot format for RTTY transmissions is ac-
complished by transformer coupling -~ wires
ieading from the key switches are threaded through

appropriate toroid cores. The technique is the same
as that used in Toucheoder 11.1 There are five
toroids, one for each selector palse of the Baudot
cade, Appropriate data bits are transferred in
parallel into a 5-hit shift register. Start and stop
itnpulses are added, and the code is then clocked
out of the register serially. A switching transistor
keys the gutput loop current, and voltage polarity
nmiust be ohserved for proper keving of external
circuits,

Four operating speeds are available trom the
REB-1 - 60, 66, 75, and 100 wpm. A rotary
switch which is positioned above the key switches
on the keyboard is used to select the desired speed.
Speed changes are accomplished by changing the
clock rate. The clock oscillator or pulse generator
is a UIT relaxation type of oscillator. One of four
catibration controls is selected in each position of
the speed switch, the resistance of the control
determining the frequency of oscillation, These
vontrols ure set at the factory, and provide for
selector-pulse durations ot 22, 20, 17.57, and
1347 ms for the four speeds. Actually the
meximum transmission speeds are slightly less than
the four given above because the duration of the
stop pulse from the RKB-1 is twice that of the
sefector pulses, e.g., 44 ms at 60 wpm. ‘Thus, the
actual maximum speeds are 36,8, 62.5, 71.1, and
928 wpm. although the selector-pulse durations
are standard for the &0, &6, 75, und 100 wpm
speeds respectively. ‘These slight speed differences
would likely never be detected in on-the-air opera-
tion, and are mentioned here only for those
inferested in the fine points of the technical
details.

There are a number of differences between the
RKB-1 and a mechanical keyboard. The RKB-} has
51 keys plus a space bar, whereas there are 31 keys
and 4 space bar on 2 mechanical counterpart. Four
of the 51 keys are unused. Of the remaining 47, 26
are for letters, 10 for figures, 5 for punctuation,
and one each for carriage return, line teed, blank,
and repeat {when depressed simultaneously with
any other key). Some of the numeric and

I gee Bryant, *“Toucheoder [1,”* Q8T for July
1969, p. 11,

8%?;1!\110?'{2 | video Syne Video L - Yideo
Aserllator GGenerator Combiner Cuiput
3
} Y
Fage Memory l.ine Memory !
Control Control
< 4 |
Dote and Dota ‘l l T | = . (‘Ftbnt
Control 1024 x Bhit X € bit character | g MO
from Input O~ CE'"J-‘H * Page Memory [ ] l-ine Memory Generotor [™ Shift
Section onira Regisier

Fig. 2 — Block diagram of the memary and display sections of the RVD-1 ao2.
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The working parts of the RVD-1002 are mounted
on five circuit boards. Shown here at the Tower left
is the power supply board. The page-control hoard
appears at the upper leff, and the character-
memory board at the upper right. Hidden beheath
the boards at the top of the chassis are the
input-control beoard and the character-control
hoard. The complete RVD-1002 contasins 73
integrated circuits and several transistors.

punctuation keys serve a dual function, controlled
by either of two “shift” kevs. The shift keys do
not send a cvode to shift the carrdage of the
receiving printer from letters to figures, as on 2
mechanical keyboard. Instead, a shift key must be
depressed and held while another key is struck to
activate o ‘“shifted” function. For example, the
dollar sign ($) is located on a dual-function key
with the number 4. [f the 4 key atoae is struck, the
kever will emit the Baudot code for a number 4
(space mark space mark space). Buf if a shift key is
depressed and held while the 4 key is struck, a §
will be sent (mark space space mark space).

Thete are na letter-shift nor tigure-shift keys on
this keyhoard, per se, The keyer has a flip-flop
mewary which “vemembers” whether figures and
punctuation or letters axe being seni.  An
sppropriate code, either FIGS or LTRS, is inserted
and gsent preceding the character whenever a
change occurs, To send WIAW, for example, the
W, 1, A, and W keys are struck in sequence. The
keyver inserts a FIGS functfon appropriately ahead
of the 1, and a LTRS function ahead of the A.
When transmitting groups of figures, there i3 an
automatic unshift-on-space function. Typing 73
{space) 73, for example, results in the code
sequence FIGS 7 3 LTRS SPACE VIGST 3 and so
on. Similarly, an automatic unshift on carriage
return is supplied when the keyer i sending
figures.

With this keyboard it is quite difficult to send
the CR CR LF LTRS format which has become an
end-ofdine habit for most RTTY opemators. Al
though vertain manipulations of some of the keys
will send the code for a letters shift, it doesn't
appear #3 il the keyboard was designed with this
function alone in mind. If a receiving printer
without an unshift-on-space feature inadvertently
gets hung up in the figores position of the carriage
because of QRN or QRM, it is conceivable that
severdl lines of meaningless punctuation and figures
would appear on the copy. In normal manipulation
of the RKB-1 keys, no letters-shift function will be
sent uniif after the typist sends a figure or
punctuation character and then esumes the typing
of letters,

The key switches are aoiseless. When this (s
coupled with the fact that there are no mechanical
restraints on the keys, such as there are on
mechanical counterparts, it is easy to understand
why qune can ‘“crowd™ the keyboard, punching
keys faster than characters can be generated. When
thiz happens, characters which were punched while
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another s being sent are lost. Rapid typing of
NOW IS THE TIME at 2 somewhat nonuniform
tate therefore comes out something ke NOWIS
YE TME, or whatever. The combination of dif-
ferences in key locations and key functions, plus
this feature of easy “‘crowding,” all add up to one
fact — for a person who is 2 touch typist on the
old-fashioned 31-key keyboard, some meleamning is
going to be necessary before he becomes proficient
in the use of this one, ~ KJPLP

HAL Communications Solid-State RTTY System

RVD-1002 Visual Display System:

Dimensions (HWD) and Weight: 3-3/4 % 17
® 10 inches, 9 pounds,

Power requirements: 120V ac.

Colors: Two-tone gray.

Price class: $525 (available assembled only).

Papasonic Solid State TV Monitor,
model TR-910MN:
Dimenstons (WD) and Weight: 10-3/4 x
9-1/2 % 9-1/4 inches, 13 pounds.
Power regquirements: |20 V ac, 60 Hz, or
12V de, 12 W.
Coluors: Flat tlack, aluminum trim.
Price class, $140.

RKB-1 TTY Keyboard:

Dimensions {HWD) and Weight: 4-1/2 x
12-1/2 X 9-1{1 inches, 7-1/4 pounds.
Top panel is sloping.

Colots: Two-tone gray; keyiops are gray
with white lettess.

Price class: $275 (available assembled only).

The Panasonic monifor is manufactured by
Matsushita Flectric Lndustrial Ce,, Ltd.. in
Japan and iy available directly from HAL.
Manufactuter of all other equipment listed
sbove: HAL Comnunications Clorp., Box
365A, Urbana IT. 61801,
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The HAL
ST-6 RTTY

Demodulator

Anothey item of RTTY equipment offered by
HAL Communications is the $T-6 Jdemodulator,
The §T-6 accepts frequency-shifted audio tones
from the station receiver and converts the in-
formation into the dc puises required to operate
the teleprinter (or the RVD-1002 video display). A
power supply is built into the ST-6 to provide the
60 mA loop cusrent that is required in most TTY
toops.

Basically the HAL ST-6 is the deluxe solid-state
RTTY demodulator which was designed by liv
Hoff, WobFFC, and which has been described in
Ham Radio.2 A couple of uther options have been
included which make the HAL version of the §T-6
4 truly flexible instrument. In addition to offering
switch selection for copying either 850- or 170-Hz
shift as Hoff did, HAL has also incorporated a
third discriminator designed for copying 425-Hz
shift. Although most amateur RTTY operation
takes place with shifts of (or close ta) either 170 or
850 Hz, there ave many stations to be heard
outside the amateur bands using 425-Hz shift.
Thus, for the cost of a few extra parts, HAL is able
to offer the 8T-6 at an attractive price to com-
mexcial users.

Also available for inclusion in the HAL ST-6 is
Hoft’s AK-1 afsk oscillator. Information on the
AK-1 has aiso been pubtished.3 Operating with an
input from the loop-current portion of the ST-6,
the AK-1 section provides amateurstandard audio
tones, 2125 Hz for mark, and either 2295 or 2975
Hz for space, depending on whether the shift-
selector switch is set for 170 or 850 Hz. (With the
switch set at 425 Hz, a steady mark tone only is
emitted.) The #fsk output may be keyed with an

2 Hotf, “The Mainline ST-§ RTTY Demod-
ulator,” Ham Redic, January 1871, p. 6, and

“Troubleshooting the 5T-6 RTTY Demodulator,™
Ham Radio, February 1971, p. 50,

3 foff, “A.F.8.K. RTTY,”

for Q8T for

February 1969, p. 11,

external keyboard connected into the loop, and it
is also keved by a signal being received.

Hoff's afsk circuit was designed with the
primary objective being to provide harmonic-free
tones with ne switching transients in the mark-
space transition. The output of the AK-1 section is
“clean,” and may be fed dirsctly into the micro-
phone input of a vhf a-m or fm transmitter for A2
or F2 RTTY operation in those bands. A number
of users of the AK-1 circuit are feeding the tones
into the microphone jack of an hf ssb transmitter
to obtain frequency-shift keyiog. This method does
provide a satisfactory means of obtaining Fl
aperation with properly designed and constructed
ssb equipment which is correctly adjusted, but
there 4re a few precautions to be observed. Hoff
discusses these precautions in some Jetail.4 The
user should make certain that carrier and unwanted
sideband suppression of his ssb rig are not present
to the degree of causing interference in receiving
equipment of good cngineering design. Too, he
should make certain that the rig can withstand the
higher-than-average power from that handled with
ssb, concerning both the PA tubes and the final
plate-supply transformer. In general when using ssb
equipment for RTTY operation, the de input
power to the final stage should be no more than
twice the plate-dissipation rating of the PA tubes.

Other features of the $T-6 include a normal-
reverse switch for ease in copying those stations
which fransmit ‘*‘upside down™ Ffrom amateur
convention, autastart, (including motor control),
and  antispace circuits, A fromt panel meter
provides a tuning indication, and at the flip of a
switch indicates the amount of current flowing in
the luop. Another switch offers selection of an
efficient [imiter circuit, or limiteriess (sometimes
called {wo-tone) operation. In Hmiterless opera-
tion, a special threshold corrector circuit is

4 gSee footnote 3.

A peek inside the ST-6 shows that all active
components are mounted on nine circeit boards,
each with its own edge connector and mating
socket. From left to right the boards contain parts
tfor the AK-1 audio oscillator, 85B0-Hz
disctiminator, B50-Hz input bandpass filter,
i70-Hz bandpass filter, 170-Hz discniminator,
425-Hz discriminator, clicer and loop keyer,
antispace and autostart, and power supplies.
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employed in connection with the discriminator
circuit. This circuit also enables copy to be made
from mark-oniy or space-only signals,

The ST-6 is available from HAL either wired,
adjusted, and tested, or as a package of parts.
Although a rather comprehensive instruction book-
let is included with the parts puckage, HAL
cautions that this is not a kit in the sense that
Jdetailed assembly  instructions are  provided.
Instead, the kit is offered to provide the ex-
perienced RTTY enthusiast with 2 package of
quality paris at a reasonable price.

A proliferous amount of information has been
published on both the 8T-6 and the AK-1 circuits,
and even portions of that information need not be
repeated here. Suffice it to say that the 5T-6 is
probably one of the best RTTY demodulators ever
devised. When used as a companion unit with the
RVYD-1002 video display and the RKB-I keyboard
described earlier, an attractive and compact-system
msults, providing the smateur with everything he
needs to add RTTY capability to his existing

QST

Digipet-60
Frequency Counter and
Digipet-160 Converter

HEN HERE FOR testing, the Miida trequency

counter, and the petite companion converter
tpresvalery, were quite in demand around the lab.,
The author, once in the instrument industry
himself, can vouch that few higher compliments
than that are required. Versatility, novel circuit
design, practical and attractive packaging; these are
the important factors in instrument design, and
ones in which the Digipet-60 counter and the
Digipet-160 frequency converter 1ate very high.

Design Features

A combination of noise and extraneous fre-
quency components can often cause errors in
making measurements with a frequency counter.
Adequate rejection of errop-producing signals is
accomplished by the circuit shown in Fig, 1, along
with 4 good high-pass filter in the converter.

By limiting the sensitivity, or by using the
S0-chm tnput, signals are processed by the input
circuit (Fig. 1) before getting to the subsequent
gating circuits. Since the gating circuits are
designed to trigger only on signals above a certain
level, noise (or other low-level spurious energy) will

Top view of the Digipet-80 {note shielding).
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station. And the tlexibility of that svstem really
becomes apparent when one tunes to frequencies
outside the amateur bands. With manipulation of
the normal-reverse switch and the 170/425/850-Hz
shift switch on the 8T-6 demodulator, and of the
60/66/75/100-wpm push switches on the
RVD-1002 video display unit, intelligible copy can
be had from just about any RTTY signat one tunes.
- K{PLE

8T-6 RTTY Demodulator

Dimensions {HWD) and Weight: 3-3/4 » 17
X 13-1/4 inches, 12 pounds.

Power requirements: 120 V ac.

Colors: Two-tane gray.

Price class: Wired and tested, with AK-]
and three shifts, $360; kit without
vabinet, $135.

Manufacturer; HAL Communications Corp.,
Box 365A, Urbana IL 61801.
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not affect accuracy, when sufficient attenuation is
used. Three sensitivity ranges are available (50 mV,
0.5 V, and 5 V) with the Digipet-60 counter. The
S0-ohm input contains a simple high-pass filter
with a cut-off frequency of 5 MHz, which
¢eliminates any undesired low-frequency energy.




The latter problem becomes more important
when vhf circuits are considered. In multiplier
chaing, subharmonics of the operating {requency
ean be «quite strong. For example, the tuned
circuits of a 2-meter exciter may have inadequate
rejection for enerpy at the fundamental trequency,
and erroneous countet readings could result.

The high-pass filter in the Digipet- 160 converter
(fc is approximately 130 MHz) rejects any sub-
multiples below 130 MHz.

Mechanical Packaging

Test equipment seldom feads a pampered
existence, so the author went on a fault-finding
tour. On the back panel, he spied a 117/12-V
switch, and reached for the “rejected” stamp. But
victory was frustrated; it was recessed far enough

Bottom view of the counter.

to prevent accidental tripping. The converter tucks
under the counter as shown in the photograph, but
it can bhe mounted permanently on the bottom
plate. The carrying handle filds down and can be
used to filt the counter at a comfortable viewing
angle. Since the middle of the handle is rubber-
covered, this counter doesn’t have the annoying
habit of sliding around.

RFI Susceptibility

As many amateurs unhappily know, the advent
of Tow=voltage, solid-state devices has cansed some
nasty RF1 problems in poorly designed circuits.
Since the Miida unit is basically an rf instrument
and uses mostly solid-state components, a few
checks in the presence of strong rf fields were
ade. Fur exampie, when placed approximately
six inches from a voltage-fed antenna (1.8 Milz)
nsed with an ARC-5 transmitter, no indication
resitited  with the input jack disconnected.
However, u f-inch piece of wire used as a probe
provided enough pickup of energy to drive the
counter, Similar tests were performed near the
antenna cuuplers at WIAW during code-practice
transmissions with the same results. Generous use
af ¢f shielding and filtering is evident throughout
the unit. While the above tests are hardly as
thorough as those required by the armed forces,
for example, if the counter does start reading with
the input disconnected, the author advises getting
out of the room fast. That’s a Aig signal! - W ¥NC

{Continued on page 101)
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Fig. 1 — Schematic diagram of the input circuit of
the Digipet-80 counter.
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TIPS ON TELEFAX
TRANSCEIVER CONVERSION

Technical Editor, QST

After having been involved with the conversion
of several Western Union Telefax machines! for
operation on 6 m, 1 have compited a brief list of
tips others might find heipful. Let me add that
what may be the first two-way A4 QSO via
sporadic-£ skip took place on Dec. 3, 1972 at 0100
Z hetween WB9CAG and WB4QMI; in spite of
some fading, readable copy was received on both
ends during this brief 6-m opening.

1) A new stylus holder can bhe easily con-
structed from a small piece {about 1/4 by 3/4 inch)
of copper-clad board, appropriatety drilled to be
secured in the sivlus armature bracket (suggested
by WB9FR@G). The carbon steel wire for the stylus
can be easily soldered to the board (it is almost
impossible to solder it to the uriginal holder).

2} Paper can be purchased fram some local
Western Union offices; for about $7 we obtained a
roll from which shout 1200 sheets were cut.

3 The light pipe needed for the positive
picture conversion can he constructed from a piece
of spaghetti and several lengths of 10-mil fiber
optics (available from Radio Shack). A better null
can be obtained in the ouiput amplitude if both
ends of the light pipe are adjusted, Also, the No.
14 wire thaf WTQUY specified is a *‘must,”” as
smaller diameter wire will not hold the light pipe
securely.

4) Tests show that the “‘gray motor™ induces
only a few millivolts of ac on the output trans-

1 King, “‘Conversion of Telefax Transceivers to
Amateur Service,” OST, May, 1972, p, 23.
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ANTENNA HEICHT IN WAVELENG THS

Fig. 1 — Conductance and susceptance of a vertical
antenna over a perfect ground, or a quarter-wave
ground plane remote from the earth (data from
ARRL Anfenna Book, for an antenna length-to-
diameter ratio of approximately 1000).
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former (called the line transformer by WTQCV) —
far below the amplitude of the modulated output.
Therefore, it may not be necessary to move this
transformer {which necessitates cutting away some
of the skirt on the cover).

33 Adjustment of the output levet is ¢pitical if
good copy it to be sent. It is most convenient to
set the transmitter mic gain control for the normal
voice level und then adjust the FAX gain control to
the proper level. This should be doné using only
black (it the positive conversion has beea done —
use white if not) and by bringing the modulation
to about 90 percent as viewed on a scope. 1t is
possible to set the level if one’s relative ¢uiput
indicator normally responds to voice: note the
peak deflection of the meter during voice wopera-
tion and then set the FAX output to obtain about
the same deflection. While this will produce a
usahle output, it’s still better to vse a scope (either
at the fransmitter or gn a receiver).

1 hope the above information wili be of some
help to you, - Thomas M. Whittaker, WAIRSE,
1611 Reetz Rd., Madison, WF 53711,

ADMITTANCE MATCHING THE GROUND-PLANE
ANTENNA TO COAXIAL TRANSMISSION LINE

Technical Editor, Q87T

About 25 years ago when 1 wis becoming
innterested in getting a signal on the two-meter
band, 1 saw an article by Hasenbeck? on the design
of 2 ground-plane antenna with a tuning and
matching stub used as part of the supporting
structure.  Such  construction  was  interesting
because the whole thing was efectrically connected,
thus at ground potential {except ai frequencies
close tn that for which it was tuned). Con-
sequently, it could be permanently grounded for
protection against tightning. Also, the ground plane
acts like a shield to prevent feed-line radiation
from induced f currents flowing on the outer
conductor. T didn’t fully understand the design
principies.

[n 1952 another article on the same subject was
published by 1)e(i‘amp.3 In it & precedure was
described by which one could determine the
lengths of the #ntenna and coaxial stub to match a
given coaxial cable. 1 didn’t understand that one
either, although ¥ could follow and use it. Recently
I reread both articles but stil don’ understand
them. However, something in the Hasenbeck article
sugpested a key to the solution of the prohlem.

In these dexigns the antenna is shortened from
the A4 resonant length This introduces enough
reactance {capacitive in this case) to transform the
input resistance from ahout 25 ohms to ihe
characteristic impedance of the coaxial cabie. Then
the resulting reactange is tuned oué by a short-
circuited coaxial stub connected in paralle! fo the
base of the antenna, The parallel combination then
presents a pure resistance of the desived value to
the transmission fine.

2 Hasenbeck, ‘‘Design Procedure for
Ground-Plane Antennas,” [Klectronics for
Engincers, edited by Markus and Zelufi, McGraw-
i, New York.

3 DeCamp, ‘Matching Coax Line to the
Ground-Plane Antenna,” {87, September, 1952,
p. 18. This information also appears in condensed
form in recent editions of The ARRL Antenna
Sook, Chapter 3, Transmission Lines.

4 [EDITOR’S NQTE: This same principle is
used in the hairpin matching atrangement. See
{inoch, (rardner, and Roberts, '*‘The Hairpin
Mateh,”” O8T, April, 1962, p. 11.]
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The key to the easy solution of this, and other
problems involving impedances in parallel, is the
use of admittances instead of impedances. The
admittances of components in parallel are additive.
Stubs for tuning and matching are always in
parallel with the line or the antenna. Series stubs
are conceivable on  parallel-wire lines but are
impracticable on ¢oaxial lines.

The problem is to find the flengths of an
anttenna and z stub, so the parallel combination
presents a purely resistive lnad of the desired value
to the coaxial transmission line. Sinc¢e the con-
ductance and zusceptance of a vertical antenna are
complicated functions of the length, the only
practicable procedure (other fhan experimental)
for finding these lengths is graphical.

As un example of the procedure, data taken
from figures 2-78 and 2-80, page 61 of The ARRL
Antenna Book (10th edition), were converted to
conductances and susceptances (discussed later).
The resulting values were used to plot graphs as
functions of antenna height (length) In wave-
lengths. These are shown in Fig. 1.

' match a S52-chm coaxizl cable an input
conductance of 1/52 mhos is needed. In Fig. 1, a
horizontal dashed line is drawn at this level. [t may
he seen that there are two heights for which the
conductance has the desired vatue, ©.234 A and
7,255 A In the shorter one the susceptance Is
positive (capacitive), and in the longer it is negative
tinductive). So far as radiation is concerned, one is
4s good as the other, The shorter one is considered
the more Jdesirable however, because the shorted
coaxial stub for balancing the susceptance is less
than a yuarter-wavelength long.

The value of the susceptance to be balanced
may be read from the susceptance curve, 8. In this
example, ot A{A = 6,234, the susceptance is B =
0178 mho. The length of the shorted coaxial
stub to balance this may be computed by:

h 3(){)0 arcr::tangent Y()

where Yo is the characteristic admittance (1/Zo) of
the stub {not the feed line), and B is the
susceptance ta be balanced (the change of sign has
been accounted for).

The results obtained in this example agree with
those computed hy DeCamp’s procedure within
the accuracy of the data.

The data from The ARRL Antenna Book were
the only ones accessible when the abave example
was computed. Uafortunately they are for a
length-to-diameter ratio of approximately 1000,
They would be appticable if one wanted to make a
two-meter antenna of number 24 wire, or a
twenty-meter one of number 5. This is unlikely;
cemsequently these resuits are rather impractical.

In order to present some useful data, a design
has been prepared for a two-meter antenna made
from one-half-inch rigid copper water pipe (outside
diameter — $/8 inch), which is easily obtainable.
The data used for this were taken from the wark of
Ronold W. P. King.” Graphs for & and 8 for this
case (Md = 129) are shown in Fig. 2.

% Ring, Mimno, and Wing, Transmission Lines,
dntennas, ond Wave Guides, Dover Publishers,
1965, pp. 9R-103. These are new data, not
eontained in the older MceGraw-Hill edition.

TI prefer ¥ = (7 + jB. Some authors use ¥ = (7 -
/B. King, Mimno, s#nd Wing have converted, in the
NDover edition, to the definition shown in the text.
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Fig. 2 ~ Conductance and susceptance of a vertical
antenna for which the ratio of wavelength to
diameter is 129. This corresponds to an antenna
for the two-meter band made of 1/2-inch rigid
copper water pipe (5/8 inch OD),

Te match 52-ohm cable, the antenna iength
{height) is €.213 wavelength. The uorresponding
susceptance, to be balanced by the stub, is 0.0194
mho. To match 75-ohm cable the antenna length is
0.207 wavelength 2nd the susceptance is 0,200
who,

The upper end of the antenna tube should be
closed by a copper disk soldered on, since King’s
data are for solid cylinders rather than hollow ones
(the end effects are different). Thiz antenna, if
Jdesigned for the middle of the two-meter band,
should give a low SWR over the whole band. Jis
broad tuning is indicated qualitatively by the
broadness of the curves in Fig. 2 compared to
those in Fig 1, since the scales are in the same
increments.

The length of the ground radials, tfrom their
outer ends to the inside of the coaxial stub should
be one-quarter wavelength.

A drawing showing the construction of a
ground-plane antenna supported by the matching
stub s shown in Fig. 3. A single piece of rod,
tubing, or pipe forms both the antennd and the
inner conductor of the coaxial stub. The outer
conductor of the stub supports the ground-plane
structure.

It would he betier if the teed vcable were
attached through an elbow instead of as shown in
the figure. That would reduce the cuupling be-
tween the antenna and the feed line, thus reducing
induced antenna current on the outside ot the line.
This is important because radiation from the feed
line raises the angle of naximum radiation.

Four vadials are usually considered sufficient.
However, the shielding of the feed line and the
pole frow the induction field of the anteana would
be improved by additional radials. The diameter of
the radials is unimportant aside from consideration
of sufficient rigidity.

Admittance is defined as the reciprocal of
impedance, thus:

Y = G+jBY = !"_ -
GriB £ RtjX
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Conversion formuias are:

PR 4 . 4
R F RT Ty
and
- 2 e -
R= i X =58y e
Thurs:

i

B I Xc
AND - &
T Be
Rs Rs

The values of the equivalent & and B are, of

course, dependent aupon the frequency. For
campanents in parallel:
i . 1
v s (O, ] PR R ¢ S
Be C,  Bi 7 ke
- 1 . !

. S e e Y,
and ¥ 7o i L)

- Robert F, Stephens, PhD, W3IMIR, 2301 39th
Street NW, Washington, DC 20016.
“TUNNEL” PROPAGATION AT HF?

‘Technical Editor, Q8T

Past issues of QST contain articles concerning
“delayed echoes,” reported by several amateurs
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Fig. 3 — Construction of a ground-plane antenna
supported by the tuning stub.
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and seriously researched by some.® I never have
experienced a delayed echo, but working VKs and
ZLs with two receivers hooked up to different
antennas can create some fun in the shack. This, of
course, will be nothing new to many hams. But
how about hearing and working a station 13,000
miles away and discovering that he is the onfy
station on the band - from top to battom? Why
was it that 1 could work him $99 with the same
report from him and someone across town coutdn’t
even hear him?

Curing the winter of 1957, at approximately
F1:15 P.M, EST, [ was slowly tuning the | S-meter
band, Normally, nothing at all would have shown
up at that hour on 15. Above my house, 41 feet
off the ground, was a 40-meter dipole fed with
coax, I was using it on 15 meters. [ was wsing
crystal control for a homemade rig, with an 807
running about 40 watts. The receiver was a
National NC-300, set for its $00-hertz selectivity,
With the XYL watching TV (it was quite z noveity
tn 1957), headphones were de rigueur, BLAMI!! A
crystal-clear whale of a signal sliced through that
shook the phones on my head. That rotten kid
next doot? Not at that hour, | was stunned to read
his call . . . ZL2RS! My first thought was like
those of 50 many hams who hear a real DX station
and think it might be a pirate. Consider the
circumstances this wasn’ 20 meters. 1f was
dead-and-gone 15, and there on cw was ZL2RS
banging out CQ! My second thought occurred
while noting the call in the togbook — run upstairs
and wake up my son, W1JWZ, 1 squelched that
urge, waiting on an answer to my call. Back came
ZL2RS, his signal flailing away at my thin wire up
there. “RST 599, xInt kyg,”” and se on. That's
when | woke up WIIWZ, Together, we could only
sit and stare at the receiver. After a solema promise
to QBL promptly, we signed and sat back to hear
the expected pileup on the 21-MHz frequency. Not
a sound. We tuned the receiver diat back and forth,
fully expecting to hear pandemonium but
nothing, The entire contact, from start to finish,
iasted more than twenty minutes, Surely that ZL's
signal must have been heard somewhere near uvs,
We spent more than half an hour slowly tuning the
band for just one more signal that would give us
some idea of the extent of the npening. Still
nothing.

Foar the next three weeks, we were in suspense
about the whole episode. After some twenty days
had passed, we were convinced we had been
“taken.” But on the next day, two beautiful,
a2uthentic QSE cards came in the mail from New
Zealand. And ZL2RS noted that he had not
worked anything else during that period. We have
no explanation for this, WI1IWZ and [ took to
catling it “tunnel™ reception - some strange guirk
of the ionosphere that put our respective signals
together at that particular moment in two
particular places and nowhere else. Idoes unyone
have an answer? - Morton I. Blender, WIKGR, 60
Broadway, Providence, RI 02903,

8 Recent articles on the subject of long-delaved
echoes, greater than one or two seconds, appear in
the following issues of ()ST: May 1969, February
1970, May 1971, and November 1971,

FEEDBACK

L. H. Vale, VKSNO and author of “QAKEY -
An Op-Amp Electronic Kever' (Q8T for October
1972) mentions that QU in Fig. 4B should be
shown as a pnp type, rather than npn, He mentions
further that if the circuit of Fig. 4B is used with a
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transmitter which shorts the keying terminal to
graund for ssb {or a-m) operation, a diode should
be added to the circuit to protect (01 from the
transient which dJevelnps hecause of the ac-
cumulated charge on (!5 (erronecusly referenced as
1 in the text). The diode may be silicon, and
should be connected between the base of O and
ground, cathode side grounded.

WAILIED mentions that he has completed the
construction of WA1BYM's memory keyer (Riley,
“An I Keyver with Programmable Erasable
Memory,”’ QST for February, 1973), and it plays
“heantifully” with two 2527V IC memories as
sugpested at the end of the article. There is one
errot in the schematic diagram which might bhe-
fuddle other builders, though. Input pins for [J9A,
a 4-input gate, are [, 2, 4, and §, instead of 1, 2, 3,
and 4, as shown. Improved noise immunity will be
obtained for the MOS memories if pin 2 of U4 {pin
number omitted on diagram) is connected to +5 V
through a 10,000-chm “pull-up” resistor.
Similacly, a 10,000-0hm resistor should be con-
nected between pin 5 of either U4 or USto +5 'V,

TEFLON PLUG
v
L. 0 —PRESS FiT ON
3z GAMMA ROD
! e

Frank WYan Zant, author «f 2160, 78, and
40-Meter Enverted Dipole Delta Loop,”™ QST for
January 1973, informs us that we should have
included the following information. An additional
refinement wouid be to add a varizble capacitor
instead of a short circuit in series with the
75/80-meter switch position so that the loop can
be tuned kigher in frequency. The capacitor should
be a 500 pl maximum value. Since the position of
the capacitor is at 2 curtent point in the antenna, a
low power transmitting type of capacitor should
work fine. An extremely high voltage capacitor 1s
not needed. The author wishes us to mention that
his address is now 1142 H. Streef. Anchorage.
Alaska 99501,

In Q8T, Oct. 1972 in the article A High-
Permormance Solid-State Receiver for the Novice
ot Beginner,” on page 15, Fig. 4, the scale template
and parts layout L5 should read L4 and L6 should
be changed to LS. Also, the text should be changed
to read “check to see that 1.4 and L5 ure wound
in. ..

TEFLON BUSHING
PRESS FIT TO GAMMA CAF
SLIDING FIT T0O GAMMA RGD 4

| :
: (e

SOLGER

7 :
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4 poe———f---
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-
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- SOLDERED TQ
I S BRACKET
2
ol

Fig. 4 on page 24 of ST for Janvary, 1973 is
not dimensioned properly. W should he the length
of the gamma rvod, und X and Y should be
extended 1{2-inch to the cight as shown in the
corrected drawing.

As  Asgistant Chief Engineer at WIBK-TV,
Channel 2, in Detroit, part of my duties involve
investigation of any TVI vemplaints. | recently
received a written complaint taken by our switch-
board aperator during the evening hours. 1t read as
follows: “Mr. Smith complained of bam operator
inferference, and he knows who the vperator is:
His call letters are CQ-CQ 6, - WABESP
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Stolen Equipment

Stolen in Wisconsin Rapids, Wisconsin on
February 12, 1973; Regency HR-2 A, serial number
047148 with Topeka M 6-channel add-on trans-
mit deck,

Anyvone knowing the whereabouts of this
equipment, please contact Edward W. Voigtman,
WQUSS, 4050 Crestwood Court, Wisconsin Rapids,
WI 54494,

Stolen from VETXV on bebruary 5@ FI-DX
400, sertal number 9011505, speaker and micro-
phone. Contact Jack Dobell, 317 Princess Avenue
Chilliwack, British Columbia.



Organic Elements
(Continued froin page 42)

approximately 28 degrees, 1t is not necessary to
make the trongh any longer than 1/2 wavelength as
we are interested only in the reflective properties
of the water, not in the phasing of the f currents
within the water element itself. I used quick and
easy wood construction for the water trough vee
and then liped the trough with self-sealing tar
paper.

At my location I have two water elements; one
at the 3-foot distance, for longer haul work -
1,000 to 5,000 miles, and the other at the [5-foat
mark, for short hanl rag chewing. However, |
should mention here that only one water element
can be used at any ane time: using both elements
as co-teflectors cuts the fundamental gain of the
svstem severely.

To overcorne this problem 1 pump water from
une trough to the other, using an old washing
machine pump {ask your friendly washing-machine
repairman if he has one laying around his shop).
The pump is driven by an old air-conditioner fan
motor (ask your air-conditioner man about this
one), Two of these pump units are used at my
OTH. One to pump the water from trough A to B,
und the other to pump the water from trough B to
A.

FEven though this particulay arrangement pro-
vides only unidirectional capabilities, other hams
interested mainly in DX may wish to construct one
water element on eiach side of the dipole ¢lement
(at a distance caleulated for low angle gain) to
provide bidirectional capabilities. Note: Add suit-
able quantities of unti-freeze to prevent winter
freeze up,

Other Reflective Elements

Dr. Reiner also points out the excellent of
reflective  properties of sulphiamide diagolite
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Fig. 3 — Water fiow chart for dusl water efements,

erystals (Also known to most druggists as Fogarty's
powder). These crystals are water soluhle, so it
would be an easy task to mix a concentrated
solution of this reflective chemical, und power
spray it onto existing foliage such as a clump of
trees ar bushes, which might be located broadside
to your dipole antenna. PRESTO-CHANGOQ, you
naw have created a truly organic reflective element
for the ordinary dipole. Unfartunately, this type of
organic reflective element would be more effective
in the spring and swmmer months, when the foliage
is lush and leafy. However, the ability of the
arganic element should still be more than sub-
stantial during the harren winter months.

One other item: the resonant frequency of the
antenna may change from season to season, but
this should prove to be no problem for the ham
with a reasonably adequate matchbox. It's up to
you . . . only the active imagination of the
individual experimenter will limit the inherent
possibilities of the organically assisted radiating

svstem,
Bibliography

The Behavior pf Radio Frequency Energy lipon
Grganic Matter, De. Karl Reiner, Melody Taech-
nical Beries/Melody Press, Dunlevy, idaho.

The Dual Six

(Continued from page 47}

spot to include some trirnmer capacitors, but I was
richly endowed with silver-mica capacitors from a
couple of grab-bag purchases and had no trouble
finding values that estublished the desired tuming
ranges. For the 363- and 170-pF values it was
necessary o parallel capacitors,

Some Observations and Results

It is a common practice to conpnect a Zener
diode from collector to ground in the power-
amplifier stage to absorb voltage peaks that exceed
the collector breakdown point. After an un-
explained D27CT failure in the 80-meter section, 1
installed the 35-volt Zener. The Zener runs quite
hot and unquestionably lowers the efficiency of
the stage so T avoided insecting one in the 40-meter
section which has never had a transistor failure.

April 1973

For a while the VFOs were equipped with
10-volt Zeners diodes, but the battery voltage was
so solid that they didn’t appear to be needed.
When the transmitter starts to chirp and drift
during a transmission, it’s time to QRT and charge
the batteries,

Total current drain is slightly over (.6 umpere.
The final amplifier takes ubout 0.5 ampere. The
output acrosg a 72-ohm resistive load measures 4.5
watts ont both bands. A charge of the batteries
gives 6 or 7 typical one- to two-hour operating
sessions. Coast-to-voast contacts on both bands and
many lengthy ragchews indicate that this is a2 good
power level to consider for pack-set equipment.
Compared to the results I had with 3-watt opera-
tion the improvement from doubling power seems
almost magical. No special cradit can be given to
the antenna system, which consists of multiple
dipoles up about 25 feet and fed with 72-ohm twin
lead. With its sinple-dial tuning, spot-operate
switch, and ease of changing bands, the little outfit

is a delight to use.
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VHints «=« Kinks

For the Experimente

GRID-DIPPING
TOROIDAL-WOUND INDUCTORS

Because of the selfshielding properties of
toraid coils, it is either difficult or impossible to
check for resonant frequencies with a “dipper.” [n
some instances it may be possible to obtain a
reading on the dipper by virtue of stray capacitive
voupling, but the dip will be rather broad and
difficult to discern. The accompanying drawing
shows a simple way to check tuned-circuit
resonance when working with toreidal inductors,

The toroid coil under test ix connected to its
vircuit points, and whatever series or parallel C it is
used with shouid be included in the circuit. A one-
ur two-turn link is looped through the toroid core,
then connected fo an outboard link of the same
number of turns. The dipper is then coupled to the
outboard link to obtain a resonance check. --
WICER.

OUTBOARD

TEST LINK

coupLe }
GRID DIPPER ./ NORMAL
HERE WINDING
l -
TUNED-CIRCLIT
CAPACITANCE
PIGGYBACK ANTENNA

FOR THE TEN-METER BAND

Most amateurs from Novices onup use dipole
antennas for the eighty- and forty-meter bands. [n

.~ EXISTING DIPOLE -
- .
- CENTER INSULATOR ™

2
INsuLATOR®

|

TWISTED
WIRE

many cases, these two antennas were all the Novice
needed since the fifteen-meter band couid also be
vovered with the forty-meter dipole.

However, with the advent of the new ten-meter
subband for Novices, 2 simple ‘and inexpensive
method of getting the needed coverage is to use a
“piggyback™ antenna. It can be easily added to an
existing dipole, eliminating the need for additional
supports or feed lines. Also, it will have no effect
on either an eighty- or forty-meter dipole,

Of course, performance will not be as good as
that obtained with # beam, but it should not be
sold short either. A KH6 was worked during a
recent contest with a power output of 1.8 watts. —
Robert M. May, I, WA4DEG,

QSL RETURN ADDRESS LABELS

Having been on the DX end of operations and
QSLing from DL4PS, LX3PS and XEARDH, | have
looked for quite some time for a quick and simple
address label to send along with the cards to speed
the QSL function and improve returns. Most good
stationery stores carty a line of self-adhesive,
inexpensive labels, in 2 wide variety os sizes, that
suit this return-address problem pertectly. The
sample shown is thade by Avery, anid is called
“Self-Adhesive Kum-Kleen Unprinted Labels.” An

78, MARAGER Kokt
BUR HAT R

05 MANAGERKIROM

BOR HAITF.& %
JA0 M, 5ih AVE pes %

- 340 H, Sin ANE, gek
PHOLNK, ARIEUNA B3

?HULN\.‘&, RRIZGHA  BEny

“SOFT COPPER WIRE

% A =488 |y MHZ

l #*=SHOULD BE LONG ENGUGH
TG PREVENT TANGLING
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identical line of unprinted labels is made by Dymo
(of label gun fame).

The procedure is simple: Have a return-address
rubber stamp made. Then measure the area it
oceupies. Select the size label that will fit the
stamp impression. Leave the backing intact cul the
labels apart, stamp the address on each, and mail
with each QSL card. The recipient simply peels the
backing from the label, then applies it ¢o his own
envelope, vr, if he chooses, directly to his QSL
card. All that is left to do is fHl the card out, and
mail it, -- Bob Hatter, K7RDH/XEPRDH.

ART-13 ON 160 METERS

When the Collins ANJART-13 transmitter is
operated on 2.0 MHz, the 837 Colpitts VFO is on
1 MHz. Adding external capacitance across the
VFO lowers its output faster than it does the
frequency. Since 1800 to 1850 kHz is a common
allocation, the modifications shown are necessary
for operation of the unit in this range.

With the ART-13 control “B” set to 00.0, and
control “A™ set to 1, CI and C2 are adjusted until
the output of the VF(Q is on 900 kHz. The trimmer
capacitor that was added in parallel with C111-A is
then peaked up for maximum output.

Except for witing in the capacitor, ne other
existing circuit changes are nceessary. The plug
goes into the 837 VFO tube socket in the ART-13,
and the 837 is mounted horizontally with a lead
from the plate cap going o the existing plate clip
in the unit. The dpdt switch allows the VRO to be
switched between 160-meter and normal opera-
tion. A random-wire anfenna befween 22 and 64
feet in length should be used, with the otiginal
CU-24/ART-13 shunt capacitor. Allen W.
Porterfield, W2ISL.
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COMPILED BY GWEN BURNETT,* VE3AYL

REPORTS FOR THE 12th annual RTTY Sweep-
stakes (Cctober 14-16. {972} varied from
different parts of the world, but afl agree that the
first dav was the best. The green RTTYers were
dmazed at the amount of QRM but to the old
timers with contest experience it was just part of
the game. We found that more stations. more
countries, more points, more DX, more logs — in
fact, mote of evegything — made this confest,
without doubt, the best one CARTG has cver
sponsared, MNarrow shift was used almost 100r%,
with only two stations reporting on 850,

The 133 logs received (15 single op., 2
multi-op., 7 SWL and 9 check logs) represented
more than a 10% increase over last year. In this
vear's contest 58 countries were represented,

Plaque and medalion awasds for single-operatar
stations were won by Z53B, LUZESB, YV5AS,
KZS5LE, KZ5BH, KH6AG, ISMPK, |1BAY,
SMACMG, WA2YVK, VETUBRC, ISCLC, VPIGE
and SWL Peter Boer, NL687. The multi-operator
award was won by HASKBF, Awards were mailed
at the end of January. Many fogs did not report
power input although an award is given for low
power high score.

For the success of this 12th Sweepstakes,
CARTG wishes to extend thanks to all groups and
magazines who gave such excellent publicity to our
contest. Thanks also to the participants, without
whom the contest could not survive, and to the
enthusiasm and cooperation of everyone involved,

To receive a vomplete contest summary and
statistical report send a large s.ae. and IRCs to:
CARTG, 85 Fifeshire Road, Willowdale, Ontario,
M2I. 2GY, Canada.

Contest Comments

Never did so well in a contest. - (ON4BX) A
really WB contest and the activity was wondertul.
~ (W3KV) My {irst participation in a RTTY test. A
very enjoyable weekend and would like to enter
again. - (VPOGE) This was the best contest in
years. DX participation and propagation were
much hetter than in any recent contest. Worked
over 34 different countries and heard 10 more. --
(WSEUNY I amt happy to say [ made a triple WAC
in one single day on one single band, 14 MHz that
was. ~ (SM6AEN) As usual 1 was plagued with
euipment problems, but in any case had a great
time. - (ZL2ALW) Low power in this RTTY
contest is very sportman's job hut it is necassary to
have much patience waiting until the pile up is
gone and the DX can answer. - (15CLC) The

HCARTG, 85 Fifeshire Rd., Willowdale, Oni.,
Canada,
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RESULTS, 12th RTTY DX
WORLD-WIDE “MAPLE LEAF SWEEPSTAKES"

antenna rotor swas broken so 1 got plenty of
exercise and tresh air running to and climbing the
tower to furn the antenna. - (VETUBC) | just got
ity RTTY permit a few months ago and this is my
first contest. — (DISPN) Very good contest and
my first one in ten years of operating RTTY that 1
have had the chance of going into without too
much interruption by harmonics. - {VK2E)
Eighty teters was good hut missed the VE yetivity
of last year. - (VEBANE) f.ost linear the first
night and had to finish with the peanut whistle
runring ahout 80 watts, ~ (WSCEG) This was my
first contest on RTTY and also my tirst meath of
aperation on RTTY. After 43 continucus years of
amateur vadio it was a thriil to work so many hams
with this excellent method of communications. -
(W7TLIX}

SCORES

K4VDM . 430,424
Z33B* | . 4454284 WAGWGL . . 416,830
LUZESB* . 2,682.618 PYXCYK* . 405,060
YVS5AS* . 2,300,580 K7TMNZ/T . . 345612
KZSLF* . . §,B71.580 DISPN . 338,950
KZ5BH . . 1,805,720 wWelIOX .Lo332.912
KHEAG* . 1,718,956 WSCEG .. 313,390
ISMPR* . . 1717460 DJ9MS . . . 308,800
ILBAY ., 1,600,248 YALO8+ |, , 28}1.574
SM4CMG* . 1,599,628 WU .. 279,104
WAZYVK* 1,554,904 0ON4CZ .. 273,765
JALRK® - 1,509,100 ONAWG ., 258,594
E4AGCT | 1,404,232 SM6AEN . 257,838
[6CGE . 1,369.906  wamMTs | . . 154,748
ON4BX* . 1,365,028 7LZALW* . | 754,360
WAYG . . 1,342,490 WSTZB . . . 740,282
G30ZF* . 1,335896 PAPSCH* . 238,534
ISCLC L L 1,306,912 wW7LPM .. 237,576
KIPAR* . 1,113,952 K4EYD |, . , 226,236
RIARH* . | 955,688 HBIAKA* . 216,175
VPIGE* _ . |, 940,340 HASFE* . MA5.830
KL7TGRE* . | 930,876 G3LDI R R A
WILEFL . . . 928,792 W@HAH .. 179,895
VETUBC* . . 861,420 WIBCT . - 175,900
WAODR . 858,448 WTHFH . . 68346
VPINH . R39.6000 OZ2CT= . 166,822
K6WZ* . 831,532 sMpOY .. LART00
CEIEX# Lo TIALB00 [SCW .. 148,712
W3KV* . . . 679246 WIEKT . . . 143,350
DE7AQ® 671,238 HIRXRM* . . 139,140
ZS6BBK* . |, 661,830 VOZAR* . 134,610
NEVE . . ., 648920 PYIDCR . 129,445
VRKIEG* . 602,154 QOKIMP= - LELS20
ISTAQVE | 586,080 WEAER . HEDS40
XE1YJ* . 3B5,584 YOIEE . . | 05,328
FOBBO* ., 580,400 HK380* , . . 104,230
WSELN .. 524,252 DLRRW . . | 12,520
BLIVR . 507,682 VESTO* . AR,640
W6CEQ . . |, 498,328 PY2CBS . . . 16,340
WIKIL® . . . 470,680 WAQPTLT . A0,660
VKIDM . . . 447,936 K2CY RA,650
KIBVT* . 432,178 Continued on page 108)
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A Primer for Novices

BY MARGARET S. KOERNER,* WB@BEM

HAT IS A PRIMER? Pronounced with a short
“”, the word means a beginning book,
usually a beginning reader. Pronounced another
way, with a long “i”, it means the fluid used to
start a pump or engine into aciion, This Primer foz
would-be Novices, and for Novices who would be
General Class by now if they could only pass the
theory examination, is written to serve in both
capacities: as a beginning reading book, and as the
primer for a pump. Hopefully, as new information
and low-level explanations are poured on, and
provided that you keep on pumping, there should
eventually come a sudden rsh of understanding.
When that happens, you will find you are a Novice
or whatever class of radio amateur you aspire o
be.

There are two ways we could begin this Primer.
We could start it in traditional primes style:

This is a rig.

See the pretty rig.

Jack owns the rig.

The rig will not work.
O we could start it - and this is probably the
hetter way — with some priming. So here are a few
attitudes you should acquire if you are to succeed,
same do-it-yourself learning aids, a brief discussion
of the Primer’s credentials, and a quick look at that
all-dmportant structure, the radio shack.

1. Don’t tvy to understand every term, ex-
planation, 2nd procedure tmentioned in the License
Manual, before you take the exam. You are not
working toward a degree in electronics, and this is
not the point at which you should become a
perfectionist, If vou waited to apply for your
driver’s license until you completely understood
every operation, system, und device in your car,
you would travel to the license burean in 4 wheel
chair.

2. Learn the FCC rules. Approximately half of
the questions in the Novice section of the License
Manual concern these rules, and knowing the
answers to them is essential for your physical
safety and your future as a ham. Many of the total
list of Novice questions in the manual are non-
technical and thelr answers are easily understoad.
Answers to most of the other questions can be
fearned now with at least some understanding, and
can be understood completely as you acquire more
experience. A very few (the alph# and beta of
tramsistors, for example) can be memorized now
but without any promise {at least from me} that
they will ever be completely understood.

3. Remember that the FCC is not interested in
the grade you make; all it asks you {0 do is to pass.
¥ou would like, of course, to get a grads o{ 95 to

* 2133 9th St., Boulder, CC 80302
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WBOBEM told g most interesting tole
in the February; 1971, issue of QST —
velating, as one Novice to a prospective
Nouvice, the trials and tribulations {and
successes) of the sometimes-rocky
road to a bam ticket. In similarly
engrossing style she bere begins a
series, to appear from time Lo time in
future OSTs, to belp the newcomner
toward successful completion of bis
first FCC exam,
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100 and chances are that you will. But your goal is
to pass and you can miss several questions and still
do that, Which questions you miss doesn’t matter;
it’s how many you miss that counts. Even if you
fail, it is no disgrace. Try again the next month,
and again and again if necessary, but keep on until
you make it.

Use The Library

4. Don’t be misled into thinking that studying
the License Manual is all you oeed to do, Get
library books on radio and on electricity and read
them. If you find they are too technical fo read,
you can at least look at the #lustrations. Study The
Radip Amateur’s Handbook and other ARRL
publications; read the ham magazines. If you can
afford to do so, buy the books vou find most
helpful and start building up your own radio
library.

5. Keep lists of the questions that come to
your mind 2s you read. Find the answers fo them.

&
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* KEEP LISTS OF QUESTIONS THAT
COME TO YOUR AMIND~

Date the lists, so that later on vou can look at
them and be startled and impressed by how far you
have come. Gradually, as vou read and ask, facts
witl begin to interlack like pieces of a jigsaw
puzzle; groups of facts will fit together, and
suddenly a clear picture will emerge. So wotk at it.
Y our persistence and effort will pay off.

6. Make some flash cards. Buy fifty or mare 4
¥ b inch cards, one for each question in the Novice
or General exam. Put a question on one side of the
card and its answer on the other. Trim the answer
down to essentials, especially if it is a compound
answer, and make it in the form of a list when
possible so that it is more easily remembered.

Read the question on the card, decide on the
answer (write it out if you are not sure whether
yvou know it or not; it's easy to con yourself), and
then turn the card over to find out if you are right.
On cards containing formulas, study them both
ways — starting with the question, and starting
with the answer.

If your answer is correct, put that card aside
and start working on the remaining ones. Carry
two or thiee of them with you when you are riding
on a bus, or if there is a possibility you will have to
wait in the dentist’s office. Prop them over vour
work area in fhe kiichen: put them on vour
bedside table.

As the number of cards that you can answer
correctly grows, and the aneg lett to learn become
fewer and fewer, vou will find that vour con-
fidence has grown and vour doubts have been
reduced accordingly. Keep using them and you will
find you are thinking moze clearly and your
attention span has suddenly increased. If vour
brain has become rusty and you have forgotten
how to memorize, the cards will act like pads of
steel wool and eventually you may discover that in
some spots, at least, you are actually bright!

7. While vou are learning the theory, keep
practicing the code. Buy, horrow, or build a
practice oscillator and key. Buy or barrow a code
record or tape. Work with a friend. Listen to and
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try to copy the messages on the Novice bands, and
progress from one word copied out of every ien, to
an earth-shaking 10-word sentence. Listen to
WIAW. Ask. when and on what frequencies you
van find its code practice sessions in your locality.
These ate for 3, 7-1/2, and 10 words per minute; or
10, 13, and 15 wpm. In preparing for a code test,
work on copying the number of wpm just above
the one you need, sather than stopping when you
have conquered the minimum number. And when
vou are actually taking the test, particulariy the 13
wpm test for your General license, don’t jump the
track by trying to make sense ouf of what you are
writing, Don’t even lpok at the paper, Just copy!

Perseverance

8. Don’t be a dropout. The mortality rate of
Novices and would-be Novices is very high, so see
ta it that vou ere not included io its statistics.

No ane ever gets to be a Novice byaimlessly
wandering aloog a trail of vague hopes. No one
becomes a Novice, either, without actually faking
the Novice exam, and here procrastination, per-
fectionist tendencies and fear of failure can stop
you right at the port of entry, Qther road blocks,
too, will be found along the way. knowledgeable
people, taking too much for granted, van toss
around technical words and phrases which bave no
meaning to a beginner but which sound as though
they should have, and can create an atmosphere of
discouragement in which progress is impossible,
Family members can throw cold water on one’s
enthusiasms with deadly aim. Even the 2-year span
now allowed a Novice for holding his Heense can be
a hindrance, because procrastination can have a
field day in that interval.

Once vou have received your Novice license,
start working toward your General. The Novice
approach was designed as an access road to the
main highway — the General license — so don’t let
it furn into an exit, instead. And if your goal {and
your dream) is to be able to communicate on all
the bands and with all parts ot the world, don't let
the Technician route become a permanent detour,
either. Keep working at vour code, keep studying
the theory, and don’t ever give up. Get vour
General, It is the well-marked highway that gives
you a green light to alf the bands, ol the present
and future possibifities, and il the joys of amateur
tadio.

9. Be on the air a3 much as possible. Answer
the CQs vou hear, but also be sure to send some of
your own. And don’t get into the habit of just
having schedules or confining your <ontacts to
hams in vour heme area. {nbreeding of (J50s can
stunt radio growth.

10, Don’t be afraid of making mistakes. Every-
one, even the most experienced operators, nakes
them. Advance preparation and knowledge of
proper procedures will eliminate 4 few (this Primer,
in a later section, shouid give yvou some help), but
the number of possible mistakes is endless. 1t is
also phenomenal how many of them you will
somehow manage to achieve. Just remember that
Novice bands are practice hands and are full of
mistakes. Forgetting one’s own call, for example, is
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4 very common error, but hams are an under-
standing and forgiving group of people, so jump in
with your own individual contributions. Being on
the air is the only way you will ever become 2 good
operator, and an operafor is what your license
permits you to be.,

11. As you read this Primer, be prepared for
anything. The subject of electronics is an ex-
tremely technical one, but the Primer is not being
written in technical style. Comparisons, some of
them actually stated and others inerely implied,
will be used in abundance. Roles may be switched
without warning. Yon may find yourself 1 sheep
herder in one paragraph, a cook in the next; a
botanist, doctor, fuotball player, or even the
football itself in the paragraphs that foliow. You
may think some of the comparisons poor and
obviously contrived. They are.

Credentials

There is a good possibility that some of you,
knowing the limitations of my background, will
question my qualifications for writing with any
degree of helpfulness or accuracy. I therefore offer
two things in my defense.

1. Lack of background can itself be a heip, as I
found out some time ago. I had been working with
a Novice friend, helping him prepare for his
General license exam. On the day he passed it, I
overheard him say very carnestly to another
Novice, who was feeling discouraged, *“Get
Margaret to help vou. She doesn’t know very
much.,” H was meant as a compliment and |
recgived it as such, 1 don’t know very much, but
because of my own recent strugple to learn what |
do know, [ can explain to others in terms that can
be understood.

2. Each section of the Primer will be checked
by at least three “authorities™ who will make sure
that all basic technical facts are accurate. Shiclded
by these authorities from the transmission of
spurious information, we will discuss the basic
pieces of eyuipment which make up the rig; the
circuits in those basic pieces; the components of
the circuits; the purpose of the components. This
will make a House-that-Jack-Built sort of book,
unly the house isn’t really a house. It’s a shack.

The Radio Shack

Reeently 1 usked five radio amateurs how they
would define a radio shack, and I got — as I had
anticipated — five different answers. (I also got an
answer from one of their X¥Ls, but [ cannot
repeat what she said.) Only on two things were
they all agreed: radio shacks are not necessarily
buildings, and they differ from one another in
amazing and wonderful ways.

A shack may be a smull room, the top of the
dining room buffet, or an unfinished, unfurnished,
basement. Bt can he a walnut-panelled suite or a
glorified broom closet. Tt may be one eorner of its
owner’s bedroom (or all of the hedroom, for that
mattet, except for the bed, which will later on have
to be replaced by a cot, to give more space); it may
be a tent, or any other of a thousand usual or
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unusual places. Its equipment may range from
practically nothing to practically everything; from
a total investment of 350 or less, to a total of
$15,000 or more, with the totaf changing abruptly
when a necessary (suddenly) type of equipment
appears in the ham ads,

Yet regardless of value of equipment, regardless
of size, appearance, or place, each shack will be
owned by a radio amateur, and will be equipped
with what he considers his essential gear, otherwise
known as his rig. In fact {and this is a difficult
concept {o explain) the rig may Ae the shack,

Radio shacks are ull wired for frequency -
radio {requency and frequency of use. Bath kinds
of wiring e2n and do create problems, but the one
that causes the most trouble and involves the entire
family is the frequency of use. No schematic
diagrams are provided in counscling manuals to
pinpoint this trouble arca. Actually, none is
needed; the problems pinpoint themselves very
nicely, and each family must, of necessity, be its
own clinic,

[ do not like to admit it, particularly in print
and to what may very well be s host of hostile
witnesses, but love of amateur radio is a disease.
Not # rare one, but one whose cause and cure are
unknown. In pre-disposed people, no vaccine or
immunization procedures that | know of are
available, even on prescription. Lack of time, lack
of money, lack of knowledge as to procedures, und
lack of self-confidence have definite deterrent
effects on the age of onset, but diagnosis is not at
all difficnlt once the disease is i progress.
Symptoms muy be imsidious in appearance, but
eventually they become obvious to even the most
uninformed observer. Even the patient himself, the
amateur, knows when he has given in o the

{Continued on page 108)
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BY JOEL M. ROSE* WBGOE

HERE ARE twenty-three of us there in the

room, sitting at linoleum-topped fables, staring
dumbly at metal walls and windows which light
enmes through, but you can't see out. Well,
twenty-two of us sre staring. The twenty-third is
whipping the cursor on # giant Pickett siide rule
hack and forth, whistling Good King Wenceslaus,
and tapping out a CQ with his heel, on the wooden
rail of the chair across from him.

There are twenty-two of us about to face the
Ceneral Class moment of truth with lammy
hands, shaking with fear, with rivers of perspiration
deipping from forty-four armpits.

The twenty-third pauses from his whistling to
chuckle out loud, ubviousty harhoring a deep, dark
secret that enables him to defeat the body’s
glandular processes. He peers sneeringly over the
tops of his-glasses, with their lenses that look like
the bottoms of two coke bottles, and he pulls a
handful of pencifs out of a plastic pouch ta his
pocket: it’s one of those pouches the radio store
gives away, that says “TUNG-S0OL TUBES™ on it,

“If you are studying thaz, forgetit ., . .7

It is “Tung-Sol” speasking, and directly to me,
as | am furtively stealing a few final glances at my
tattered and torn License Monual — a last chance
to get a last look at a Colpitts oscillator before the
g¢xaminer enters the room,

“Half the stuff isn’t in that book anyway, hi-hi.
I bad a buddy who took this new test last wesk,
and he said half the stuff isn’t in there.” He speaks
with a voice that sounds like a sidehand station, 40
cycles on the high side. *“They have this new test,
all about phuse angles. My buddy says if vou dan’t
know phase angles, forget it, They leave it out of
the bouk on purpose. It’s part of the deal the
ARRL and FCC have conked up fo flunk 60% off
the top. Keeps the QRM down for the old-timers.

My heart begins fo pound. [ claw at the manual
for something ahout phase angles. He's right. 1t
isn’t there. There’s nothing in the manual about
phase angles. 1’'m one of the sixty percent sac-
riticed by the beauracracy of amateur radio!!1l!

A giant curtain lowers itself over my mind; my
brain goes as dead as fifteen meters at sunset, All
nf a sudden, | don’t know anything at afl. Months
of study are swirling around and around, heading
straight for the drain of failure.

Ohms law, what is 1?7t = ER. . . . Ne, that’s
nottt . .. E - /R ... no no, NOUI Tilook at
my hands. They 're not my hands any more. They’re
somebody elses hands hooked up to my arms.
Panic grabs my shouldecs and shakes me, clanging
iy knees together. My ears are on fire, and | want
to throw up, but it stops halfway up the pipe,

“My buddy who took the test said you better
have 25 words-a-minute cold, [ mean cold. They
never run it at 13, vou know, Always run it about
twentv to separate the sheep from the goats, hi
hi .. ."”

Suddenly. the door swings open, and a rather
large man with s fuzzy haircut that stands straight
up on end is there, like John Wayne un the
foredeck of an L8T, giving the final word to
Marines who sre zbout to sfosh ashore on lwa
lima.

“Alright, vou copy one tninute solid ocut of
five, you pass. You don’t, you can come back after
30 days. If you pass the code receiving fest, you

% 467 Letehworth Drive, Akron, ©OH
44303.
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Sweaty Palms
at the
Old Federal Building

can take the written. 1f you pass that, you get your
license in six weeks, if not, you'll hear about it.
Don't call here afterwards. We don’t know nothin’,
any questions?”

One hand shoots up. 1t’s “*Tung-Scl.” There
must be something he doesn't understand. | am
starting to feel better.

“an we copy more than one minute solid sir.
is it alright if we do?”

1 2m sick again.

All of 2 sudden, there it is: [,
v vum It doesn’t sound like any ow T have ever
heard before. Nothing like W1 AW banging through
on the 5-38, This cw is louder, and has a funny
hollow tinny note as it echoes off the walls. Missed
ane already. Should [ go back? Fill it in? No, just
keep going. (ne letter at a time. it doesn’t Jook
like a word. I must have made a mistake , . . .
No, keep going, keep going, letter after letter . - .
missed one . . . missed another one¢ . . . never
could tell an “L.” from an “F7 . . . faster, faster,
taster, STOP!!

“Put vour pencils down.”

I drop my pencil. [t’s over. The lined paper
looks like a dog with muddy feet danced the tango
on it. There are letters, hut they don’t seem to
make any words. There are holes with no letters at
all in the spaces. .

The truth comes in loud and clear, 50 over
9 .. .IHAVFE FLUNKED OUT.

“Tung-Sol™ is whistling again, petting more
pencils out of the plastic pouch, ready to take the
theory exam. The examiner is marking papers.
Suddenly, he standsup . . . .

{Continued on page 107}
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“I will call the names of those who have flunked,
repeat, failed to pass . . ."°

QST for



The

Managua

Earthquake —

JARU President/ARRL Vice President
Robert W. Dennistan, WOLX/YNTIU,
rushed to Managua shortly after the
devastating varthquake fo vbserve and
assist in the massive relief aperations.
OM  Denniston’s  photograpbs  und
notes formed the basis for this article.
Seldom bas the value of amatenr radio
a8 it eHeYgeRcy comtmunrications ser-
vice been so plain as it is in the
aftermath of this tragedy.

A Christmas Tragedy

MANAGUA, WICARAGUA wag a busy place on
tie evening of December 22, 1972, [t s, atter
all, the capital of the largest Central Asmerican
country, and it has a population of over a
guarter-million. Besides, this was nat an ordinary
Friday night. but the beginning ot & eng Christmas
holiday weekend: fewer Managuuns than nsual
were retiring early, and the downtown area was
thronged,

In their home overlooking the city from shout
five tnites away, the Juan Castanera family was in
bed before midnight, Manager of the NICASAT
satellite ground station outside Managua, fuan has
bheen a licensed ham since [93% - K4FHV in
Puerta Rico, then KP4CX, and now YNICXK, [t
was [2:30 AM. local time (0630 GMT December
23) when the members of the family, along with
tens of thousands of others, were awakened by a
violent shaking of the earth. 'The house was not too
badly damaged, but anything that had been on
shelves was now on the floor, They found that the
electric power and water supplies were cut off, the
telephones were out of order and multiple fizes
were visible across the city.

The First News
After tending to the immediate requirernents of
his family, Juan turned his attention {o getting on
the air to alert the outside world. Though his
FT-101 transceiver had a built-in [ 2-volt de power

YNISIRA was one of the first radio relief groups
to reach Managua. The Miami-based harms operated
for five days from the airport, using hf tor
communication back to the U.S. and two-meter fm
as a link to its mobile stations in the city. Shown
here are WN4BFL and LUZDZ/W4; WBATE L} was
in charge of the seven-man team, [PRoTo courtesy
WALZZEC)
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supply, he had never aperated it mobile or ¢ven
tried the supply. Juan managed to locaie 2 sef of
battery cables amidst the debris in the ham shack,
and hooked the rig to the electrical system in his
Jeep station wagon; the receiver came to life
iminediately., After attaching the cable from the
fixed station antenna to the transceiver, he tuned
across 20 meters; by now it was 0830 GMT. He
found a couple of Wis talking, but was unabie to
break in; so he moved up the band to about 14,310
and called “CQ Emergency USA.™

At 3:30 in the morning it is an unusual ham
who will be tuning a quict 20-meter phone band;
but that particular morning Don Wilkes, K3FHP,
was sitting in his Bethlehem, Pa. home doing just
thet, 1t didn’t take him long to respond to
¥NICXs frantic Q. Juan explained that he
wanted fo make a collect phone call to COMSAT
in Washington, that there had been a big “quake
with fire and explosions. Signals grew weaker as
the two stations maintained contact for the next
135 minutes, eveptually to disappear into the noise;
but the message had been passed to Don,

K3FHP wasted no  time felephoning the

COMSAT operations center. The word was then
passed

to Don Owen, WN4VHOQ, of Fairfax,




Virginia, who is directar of operations for the
Nicaraguan branch of COMSAT., Don in tum
alerted Bl Hudgins, W3YY. who immediately
went on the air and found Earl Moore, YNIDUX,
sexrching for someone ta handle traffic into
Washington. In the next few minutes, despite a
balky generator which put him off the air & couple
of times, Farl managed to pass 4 message from the
U.8. Ambassador to Nicaragua, Tumer B. Shelton,
to the Department of State. He ulso gave the
Nicaraguan Embassy in Washington their first news
uf the disaster,

Next, YN1DUX managed to contact the LS.
tnilitary mission in Tegucigalpa, Honduras through
a TGY station. Within 30 minutes of hearing the
news the mission had a relief plane in the air
headed lor Managua. The airport runway lights
wete uut, so Barl drove the length of the runway to
check for obstructions before the plane attempted
a landing. By noon the next day, another dozen
planes had followed.

In another part of Managua, Enrique Gabuardi,
YN1EGL, spent the early-morning hours driving
the streets of the demolished city, describing the
scene to the world over the mobile rig in his truck.
‘Through his reports, the news media received their
earliest information as to the scope of the disaster.
These teports brought the need for massive relief
home to the peoples and governments of the
Americas.

Thus did the world receive the flrst news of the
Managna earthquake. In the eardy hours, the exact
extent of the damape and deaths was anknown;
but there was no doubt in the mind of anvone
listening to the eye-witness reports of radio ama-
teurs in the city that this was a disaster of major
proportions. Later accounts added specifics: the

Over 40,000 Managua refugees were moved into
Leon, about 50 miles northwest, where a census
was taken to account tor the survivors. Dick,
YN3RBD, operated for many houwrs from the
headquarters station, YNINIC, before returning
home te Leon to handle large guantities of heaith
and welfare traffic for the refugees.

‘guake had registered 6.25 on the Richter scale of
intensity, had caused over ten thousand deaths and
a billion dollars in damage, and had left hundreds
of thousands of people homeless. Many of those
who had spent the last Friday evening before
Christmas doing their holiday shopping were now
buried in the rubble uf the downtown area.

After giving the first alarm to the outside world
by amateus radio, YN1CX proceeded by foot
down the access road to the satellite siation, ie
was delighted to find that there had been no
darage to the station and, except for the power
tailure which had taken it off the air, it was still
available for service. Operating from its own
emergency supplies, the station was able to restore
continwous satellite communication with the 1.8,
within two hours. Unfortunately, since the land-
lines in the city telephone system had been totally
disrupted and the downtown communications ter-
minal was badly damaged, the satellite link had
very little traffic to handle; virfually the vatire load
of emergency communications remained on the
shoulders of the amateurs in and around Managua
who were able to get on the air with their own
power penerators.

The Relief Effort

As is nearly always the case under such
circumstances, it took & while for the emergency
radio system to be urganized. The first day’s
operztion from the stricken city was conducted
fargely by individual amateurs, using whatever
equipment they could find that worked. Several
had lost some or all of their personal gear when
their homes collapsed; miraculously, nearly all of
the antenna instatlations survived. Communications
was most needed, though, in places where there
were no permanent ham stations, so the majority
of the vperating was done from portable [ocations.
After an earthquake few people feel safe inside a
building, o nearly all equipment was set up in
tents or in the open.

As the Managua hams were able to contact one
another, either in person or on the air, an effective
organization took shape. Emergency Command
was [ocated at “El Retiro,” the residence of
General Anastasio Somoza, former president and
still an bmportant tigure in the government of
Nicaraguz. From here General Roger Bermudez,

In the hardest-hit 8.5 square-mile area of the gity,
four-fifths of the buildings were destroyed. Only in
comparison with these figures could the damage in
this scene be termed ‘‘moderate.”
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The great problem in disaster relief was not
bringing food and medicine into Nicaragua, but
distributing these supplies to the relocated
population of the city. The Red Cross used
amateur communications facilities |argely to this
end, These operators were from the Club de
Radioaficionados de Bl Selvedor and used the cail
sign YS1YS/YNT.

¥NI1RB, began operating on the morning of the
23rd with a KWM-2 and mobile-whip antenna
mounted on the ground; initially, this was the only
communications the government had. On
Christmas moming, Dick, YN3IRBD a2nd another
aperator, Charles, arrived from Leon, a city about
50 miles northwest of Managua, and were able to
lend their assistance, Soon the station at “El
Retiro™ was running full power and a beam with
the call sign YNINIC from tents pitched on the
lawn, General Bermudez served us Coordinator of
the National Emergency Committee and YNINIC
was the major outlet for official government
traffic. )

Distribution of food and medical supplies was
coordinated from TLos Brasiles, 2 small airport
about 8 miles outside Managua. Here a team of
operators from the Lige Panamenn de Radio
Aficlonados, the national radio society in Panatua,
set up HPILR/YNI1. A similar operation from the
Las Paimtas distribution center was equipped and
manned by operators from Guatemala using the
calt TGAAA.

Major parts in the relief effort were plaved by
two Lexington, Mass, brothers, Hans (WAINRVY)
and Roger (WAIKZE) Strauch, ages 15 and 6.
Using Roger’s call, they were quite active handling
health and welfare traffic in the first days of the
emergency and received nationwide publicity fur
this work. As a regult of the publicity, they began
receiving telephone calls from medical personnet
volunteering to go to Nicaragua: from this, they
were able to put together a complete medical relief
team with the heilp of Dis. William Garcia and Guy
Leveaus. Arrangements were made for a2 Boeing
707 provided by Pan Am to fly to Managua on
December 27. Clearance for the flight was obtained
directly from General Somoza and information on
what supplies were needed was provided by
¥NINIC. The plane carried 50 dociors, led by Dr.
Garcia, and its cargo included 20,000 pairs of
shoes, large quantities of food ‘and medical
supplies. and a kidney dialysis machine — largely
arranged for by Roger and Hans. Their assistance
did not end when the plane left the ground;
ihrough their efforts, and with the cooperation of

The bulk of official traffic was handled from
YNINIC, operating from tents pitched an the
front fawn of El Retiro, General Somoza's home
and headguarters. Shown here is (General Roger
Bermudez, YN1RB lcenter}, providing communica-
tions for officials of the Organization of American
States.
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YN4WLD, ten trucks were waiting at the airport to
transport the doctors and supplies to the retugee
center 4t Leon! The boys devoted their entire
Christmas vacation to handling Managua traffic,
aided by WAINIL and WA1IHQ.

Health and Welfare Traffic

{n any emergency situation where regular com-
inunications have been wiped out, the highest-
priotity job for amateurs is to give the authorities
whatever assistance they require in obfaining the
needed relief supplies or in maintaining official
communications tinks. Messages of this type can
fiterally he lifesavers. Another vital service per-
formed by amateur radio i3 what is commonly
called “health and welfare™ traffic, that is,
messages from persons in the affected area to
relatives or friends outside to advise them of their
condition, or (with a somewhat lower priority}
messages from ontside the area inquiring of the
status of persons within. It is indeed a tribute to
the hains and authorities in Managua that, with so
much to be done to coordinate the flow wof
hundreds of tons of relief supplies, hezlth and
welfare messages were handled with preat dispatch.
The value of this type of traffic can be fully
understood only by sumeone who has had loved
ones in a disaster area with no means of finding out
whether they were still alive.

The national amateur radio society, Club de
Radio Experimentadores de Nicaragua, set up its
headquarters for health and welfare traffic at the
Universidad Catolica Centroamericana, vsing the
calls  YNIUCA and YNIYN. With stations

operating simultaneously on 40, 20, and 15 meters
it was possible to handle large quantities of tratfic.
Opexators included ¥NI1s AMC FI HSM JAG WU
K3 RMP and VMD, and (from E! Salvador} YS1s




FOM MBL and MV using YSIYS/YNI. Some
15,000 outgoing messages were handled at this
statian, ot both an official and a personal nature.

Two-mmeter fm  equipment was extremely
viluable in maintaining voosdination between the
stations in Managua which were handling the bulk
of the vommunications. The fm gear, largely
Ghdding 255 and hand-held units, was salvaged
from ham shacks ali over the vity and set up at the
tnessage venters already listed as well as at CIFAN,
the communications headguarters of the Nicara-
wuan Air Force, YN1s Fi HSM and VYMD retained
their mobile capability on this band and were able
to. relay and  deliver official and personal
communications with a2 mintmum of delay; another
unit at YNIVA provided an additional hf nutlet
for traffic.

Twa additional operations from Managua have
come to our gttention which deserve special
mention:

Despite equipment failure and intermittent
availability of power, [oan Parajon, YNIIMP
operated almost continuously for the first two
weeks (and on special schedules for weeks after)
handling relief messages for the Evangelical Emer-
gency. Relief Committee in Managua, of which her
husband YNIGPD is chairman. In addition, her
message output included phone patches to the
tinited States Disease Center in AHanta and
hundreds of welfare messages.

One of the first amateur radio teams to reach
Managua from outside Nicaragua was @ group
representing the Sociedad Internacional de Radio
Aficionados. SIR A, 4 Spanishspeaking group based
in Miami, dispatched seven of its members for the
purpose of handling welfare traffic. The feam wus
almost emtirely self-sufficient -~ an important
vonsideration when sending personnel into an area
where services wre overtaxed or non-existent.
Through the use of two-meter fm from their own
jeeps, vne loaned by YN1DUX, they were in five
days able {o pasy some 1200 messages to an bf base
station focated at the airport for subsequent relzy
to the TUL.S. Opcrators were HE4BXY/W4,
LU2IDZiW4, VEIDPQ/W4, WB4TED, WN4BFL,
YNIAEO/W4, und Francisco (Mano,

Nets

[n order to handle the tarpe volume of incoming
and outgoing traffic, it was necessary to employ

existing infernational traffic nets as well as new
ones constructed around whatever YN stations
were on the air. Twenty and fifteen meters handled
the bulk of the traffic with the UI.S. and Canada,
but it was necessary to use forty meters for
communication with nearby Central American
countries and during the late evening hours, when
twenty and {iftecn were dead.

The International Mission Radio Association
Net, fong a fixture on 20-meter phone, was an
impertant outlet for tratfic from all parts of
Nicaragua to the north. WSYOL acted us net
control for the majority of the time, assisted by
over a dozen other stations. The net operated from
dawn to dusk or later every day during the
emergency, hendling vver 1500 messages or phone
patches.

Nets staffed largely by Canadians were operated
on 14170 kHz by VEIASJ) and 14105 klz by
VESBQO: under their direction, some [ 300 messages
were handled on the fwn frequencies. These nets
were able to relay much of this load to 75-meter
nets in Canada to speed delivery; sume of the
southward traffic was picked up by Mexican and
Colombian stations for later relay into Nicaragua.

A great deal of traffic was coming from and
going to points sputh of Managua as well; KZ5USA
was a key station in a net on 14102 kHz organized
for this purpose.

While b was used for virtyally all com-
munications directly with the dJisaster arez,
YNICW and YN1IU handled trattic on 80 and 40
meter vw during the late evening, when phone
circuits to the U.S. on the higher bands shut down
a5 the bands went dead. In addition, some 9UD of
the messages originated by YNISIRA were relayed
from the Miami area to points closer to their
destinations on ew and RTTY bv WAIYT and
WB4H15.

Gther Participation

Not all assistance by ¥Ns to the velief effort
took place from WNicaragua, Mike, YNIMO, who
flies for lanmica Airlines. was instrumental in
arranging shipments of generators, equipment, and
ather supplies to Managua from Flarida, Lanica
was a great help to the relief effort in other ways,
as well; the company provided {ree transportation
for the SIRA group, and shortly atter the earth-
quake, set up an emergency mail system where
letters given to any Lanica employes in Nicaragua
wouid be flown to the U.5. for mailing,

(Other equipment was brought in by XE1CCP
from Mexico and by WPDX/YNIIU from the U5,
the latter shipment vconsisting of generators,
KWM-2 transceivers and two-meter fm gear.

While the earthquake was feit the strongest in the
resicdential part of the city, the devastation was
worse in the downtown area as the result of fires
and the immediate demolition of unsafe buildings,
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Emergency generators were among the most-
nescded items throughout the disaster area, not
only for communications but for hospitals and first
aid centers as well.

Dozens of other YNs spent countiess hours
handling emerpency and welfare messages, despite
their own losses and griet. YNIFY of Pan Am used
several operators at the airport in handling traffic
welated to incoming {lights; cedinary cadio vowm-
tnunications from the airport had been knocked
out. Others whose calls were mentioned in reports
included YN1s AL AMB BCD BE BUD CL CT
FHC FMG HJ HL HM HO iMO JFP JSN LEY ND
NMP RM RV SL WK, YN2s DX IM, YN3TA, YN#s
EP IR JN MR, and YN9s N} and YN,

The following series of items is representative
of the kind of assistance rendered by hams autside
the disaster area. Considering the tens of thousands
of tessages handled during the weeks following
the disaster, ove van appreciate the futility of
trying to report them all. Tt is gratifying to note
that so many were picked up by the press and
electronic media, and that many participants were
in this way given the recognition they deserved.

On the morning after the ’quake, HK3BQFP,
XEICW, and KZ5USA were instrumental in
coordinating severd! flights of relief supplies,
including u  100-bed portahle hospital aed
communications team from the Canal Zone;
another hospital and 404 guarts of blood from

Colombia; and firefighting equipment from
Mexico.
As the result of a request made by the

Nicaraguan Consul in Houston to the local Civit
Defense organization, Houston hams set up a
station at .the consular office complete with
kilowsatt and triband beam. The call YNIARG/WS
was used to provide direct communication with the
government station in Managua,

All over the 115, the Nicaraguan consular
offices were Jeeply involved in relief work. Com-
rmaunications with their government (through
YNINIC)Y was provided by local amateurs such as
K3JH, Philadelphia; WASYAS, Dallas; WSKSI,
New Qrleans; and W6HVN, San Francisco.

— . s

The 1.5, and Nicaragllan governments weee aot
the only ones o use amateur circuits for official
traffic. The Ministry of Foreign Affairs of
Argentina relied on hams to contact its diplomats
in Managua,

WA2ZLEY and XYL were driving their amateur-
radio-equipped camtper through Central America
when the earthquake struck. They immediately
headed for Managus to provide assistance, arciving
on Christmas day. Using the call sign YNILEY,
they established contact with WiPUO at the
University of Massachusetts in Amherst, where
KiFNA and Managua resident Johp Mason,
YN1JSM, were operating, From this distance, and
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with relays provided by W4EST, Mason was able to
guide YNL1LEY through the streets of the city to
the 11.5. Ambassador’s residence,

Amatenrs throughout the world offered to
handle heafth and welfare inuuiries into the
affected area from concerned relatives. In North
Caroling, the Charlotie Amateur Radio Club and
Mecklenburg Amateur Radio Society used the club
station W4CCQ) in a joint effort to handle the traffic.
The Greater Cleveland area was well represented by
WARKTW, WBOAR, WBAVH and others in a
similar aorgarized verture.

The Boston Herald - Traveler and Record
Amevican, Budington (N.}1) County Times, and
Huntsville (Ala.) News were among the newspapers
which printed editorials lauding the work of hams
dJuring the emergency.

Qur thanks to the hundreds of people, amateurs
and nomaniateurs slike, who sent us newspaper
clippings or comments releted to the role of
amateur radio in the Managua disaster. Several
hundred related incidents involving 4 wimilar
number of amateurs were described in these
articles and fetiers, and it would take an entire
iwsue of OST to chronicle them all. We have
attempted to tefl as complete a story as possible ot
amateur opetation within Nicaragua during the
emergency on the hasis of notes taken by
WOHDX/YNITU at the scene and using whatever
additional information was submitted. OfF
necessity, only a limited number of items relating
to the activities of awateurs outside the disaster
area could be included in our account, They are
representative of the kinds of assistance rendered
by thousands of hams zll over the world. Anyone
whose call has been mentioned to headguarters in
ennnection with Managua relief work will receive a
Public Service Award, whether or not they are
listed here, Those whose calls will never be known,
but whose cooperation was nonetheless vifal to the
suciess of the operation, are the operators who
refrained from transmitting on the frequencies
being used for emergency traffic and instead
participated as observers lo the unfolding drama.
Their good judgement is gratefully acknowledged.

Qur special thanks to VESBO, WIMD, W3YY,
WAIYT, WRAVH, and KBONA, who supplied a
large portion of the information contuined in this
report. Without their thoughtfulness, this accoumt
woulkd have been sketchy indeed. — K1ZND
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EMERGENCY COMMUNICATIONS
ADVISORY COMMITTEE

N ACCORDANCE WITH the Rules and Regu-

{ations Concesning Advisory Committees, the
ARRL Board of Lhrectors at its annual mecting in
lanuary formally established its fuurth Advisory
Committee, Fhe fisst was Confests, the second
VHF Repeaters, the third DX, and now Emergency
Communications. At this wnting, the Membesship
Atlairs Commitice, 4 standing commitiee of the
Baard, is performing the groundwork as reguired
hy Rule 2, The call for nominating petitions
appeated in the March issue of ST page 81. Pleas:
consult the rules for further details of procedure.
They are contained in the “Articles af Association
and By-Laws™ leaflet, free of charge to any ARRL
member. All members should have a cupy.

A few comments are perhaps in order to set the
theme of this new AC. The subject was introduced
to 8T readers in a leud to this same column,
appeariny in the Nov. '72 issue. Rather than repeat
anything said therein, we refer you to that item (p.
23). Please understand that there is no magic to the
AC concept. It is simply another vehicle for
channelizing membership sentiment to the Roard
or to Headquarters, and a way fo tap the field
expertise in the form of appointed advisory conr
mittee members.

Most af those who commented asserted that
this is sumething that should have been done long
ago. Mavbe so. In any case, it is being done now, su
let’s get behind it. Nominating petition forms are
avuilable from headquarters. A nomination requircs
only three ARRL full members as spansoss, so it’s
not at afl ditficult to put somebody up — provided

¥l ommunications Manager, ARRL.

-facilities,

he is also a fall member of at least two vears
standing, technician license or higher for at lenst
three, snd is currently active in the emergency
prepuredness field. We hope that by sume time this
spring ot early summer the vommitice will be inu
position to get organized and stagt tunctioning.

What will it do? Well, this is not speaifically
determined at this writing, but in peneral we
sssume it will fuaction in any area having to do
with amateur radio emergency communications.
This covers u lot of territory — AREC, RACES,
monitoring services, independent  engrgency
emergency use uf euisting repeaters,
establishment of repeaters specitically for cmer
geney purposes, emergency activating procedures —
the list of possibiliies is ulmost endless. The
commitfes van keep itself quite busy. And, a» we
said in the November issue, qualified personnel are
na problem.

Two points of philosophy are worth men-
Hioning. The first vne is that the committee i
advisory. 1t doesn’t “run™ anything {except itself),
it doesn’t issue directives, edicts, or give orders to
anyone, It merely recommends. 1t can geaeraic its
own recommendations, through the experieace and
seneral versetility of its own membership, vr it can
pss along o suggestion from the field — or study it,
modify it, then pass it along. But none of its
actions is necessarily tinal insofar ax ARRL. poley
ot administrative procedure is concerned.

On the other hand (and fhis 15 the second
point), the recommendations of the committee are
not ta be and will not he aken lightly, cither by
the Board or by headquarters, There just is na use
to having 4 cummitiec that you don't intend ta
suppost by acting vn Its recommendations. I'his
has been the pattern with presently-existing Ad-
visory Committees and s mtended to he the
pattern with the ECAC. Oh, there will be times
when an ECAC recommendation wifl have to be
turned Jown because if i pol administratively
feasible or practical, but seldom it ever will any be

The Mono Cg., CA, EC is pictured here. WEAJH 15
active on most hf bands and has been involved in
many public service activities n his 51 years of
hamming.
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turned down simply because we disagree. While
nominally the responsibility for acting on a
recainmendation lies with the one who acts rather
than with the one who recommends, this by no
means absoives the cummittee from at least moral
sesponsibility. So comsider caretully before you
notninate, and don’t nominate someone who will
take a “why not?” attiude. Pon’t notninate
someone who will say it they don’t like 1t, they
can always turn it down.” Nominate members who
will assume that every recommendation the
vommittee makes will bhe adopted, and who will
consider each recommendation thus carefully be-
fore it is offictally made. Remember, this com-
mittee will not be dealing with trivia, ¢ will deal
directly with the No. | “basis and purpose’™ of
amateur radio.

We said gabave that the specific functions of the
committee have not vet been determined. This is
true to an e¢xtent, but the Board of Dircctors has
abready given it two specific assignments. and still
another informally in a comnmifice report, Anyohe
wishing to put his comments on file reparding these
matters is mnvited to do so. We'll retain thetn at
headgquariers 10 be teferred to the commitice us
5000 as it is tormed.

1} Minute 37 of the lanuwary Board Meeting
had to do with appotntment of a headquarters man
to proceed to disaster areus to make contact there
with gmateur and public utficials — purpose, to
help coordinate them. In other words, o new
National Emergency Coordinator, with a PR side-
line.

23 Minute 39 of the same meeting eomprised a
mation that the BECAC studv and make re-
commendations concerning national and/or inter-
nitionad emergeacy frequencies. In other words, o
new set of NCEFs (or ICEs).

3} This matter wax not the subject of 4 Board
motion, but the Planning Committee ol the Boucd
i its report suggested that the matier of portable
repeaters to be made yvailable in times of emer-
geney alsa be referred to the KCAC for study,
when or if that committee was authorized (which
it subseguently has been).

§tilt some urganizational procedures to go
through, so the asbove wan't cume before the
comtatites the day after tomorrow, but when it
does get rolling, these matters will probably be the
first order of business. After that, it’s on its own.

- WINIM.

Repeater Registration

East call for registration for the next Repeater
Directary. IF you haven’t fitled out the registration
card (CD-85A)Y, amd retumed o ARRL Hyg,, NOW
is the time. If you haven't sent in for the
vegistration card yet, NOW s the time (with
$at8.0., please). For more intormation see puge 44
in March Q8T Let's have vour group’s repeafer
tisted in the aext Repeater Dicectocry. May Uis the
deadline: NOW is the time for action,

Net Registration
1t% also time tor another resistration, that ot

public service nets for the unnuat Net Directory.
There are three simple requirements for Directory
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NET REGISTRATION

T Her e

T At Deatnatioan 17 sgdlr l; Fres,

WL thws par GHTY _['i'_:‘rhrﬂw Lol £

B M NESLE | ST srlier b T Ayring ret Caves (3w
TR () rraptte [P MtieMI Trrle Svstens (1S i~
(3 senthar () Bmorammar 4 oyn, sheeks vt b

] 1o wpagLry ! (hancesm s (Y papion ans () armm i

T 'u Farngur £ oalp

12, 041 St trad [Eh "i! §oendescy sty

TR Ard, b MAE Strant, Fedngtsn, Cofaser ol oI

Net managers: have you reyistered your public
service ner yet for the next Net Directory?
CD-125, available on request from ARRL Hg.,
sfiouid be used to forward net data by the June 1
deadiine [see text).

listing: ¢1} the primary function of each net
registered must be a public service activity; {2} the
net frequency must be within the amateur hands;
and {3) the net must be registered for eavh revisinn
of the Directory, i, nets listed in the fast Net
YYrectory wilt NOT be curried over unless they are
re-registeraid.

Al public service nefs which  huve been
registered since July 1, 1972 will be listed in the
next Tdrectory. [f you hiave not registered your
pet, or it vou are not sure whcther of not the net
has heen registered, obtain a registration card
(from ARRL), camplete it and return tn ARRL
Hq. by June 1, 1973, If you have registered the net
since last July, hut there have been changes in net
Jduta, pleass advise us.

We prefer wse of CD-8% for registering nets.
Huoweyer, net eegistrations will be accepted in
almnst ay form as long as the vecessery ia-
firmation s provided. {See illostration of CD-85
elsewhere in this column.)

Remember, the demiline is fune 1, j973, a little
eurlier than in previous vears, Please help to make
the next Net Directory a more complete aad useful
directory o aetwork operiafion! Know ua net
manager? Pass the word. - WATRCM

National Traffic System, WAQMLE reports con-
ditiong have heen really punk with aurors messing
up  many  ights on AN, [During the Miami
Hamfest, the QN buach ¢in newly-re-sectioned
Florida) voted to contirue representation in KNS,
it west, ltaison between RN7 and Alaska has
been  pieatly improved through the efforts of
KL7THMU and W7PL in lining-up linisor stations,
Jan, wus oot a bad month on 9RN  despite
oveasinnal lonpg skip: representatian is going along
fairly good., WOHRY issued inittal certificates ton
KYHDE und WRALHL, TEM may be getting sime
rehief from the hroadeast station that camped un
their net frequency. WOCLS and WHBPFMR re-
celved rew TEN certificates. W3NKEM has issued
annual IRN certificates to: Wis EEB EMI FA
REUN LOS MJ NNL QU TN YA, KJs BA BR EXE
KA KITH MVO OO pPIE, WA S GSM KWU LAK
MQP MSW OGM PIG QOZ QQR. KYNHL submits
his last report as TWN munager. WoI.RN has taken
nver the reins.
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RKASS POUNDERS LEAGUE
Winners of HPL {'ertificates for lanuury ¥ratfic

calf ... g Recd, Kel,  Del, Fosral
WL/ .. 358 | RN N2t 210 2507
FANSN Lo £ 50 tdd LU 1330
RAONK . . . &5 A48 17 P2 129
WiPEX . . _ 119 446 383 3d ux?
WwokSy .. . 2% 453 IRK 40 Sy
RIBLS . 44 g6 a4 R¥) 2
WHAWCM . 6d 44 L7 s
WB4AIW . .. M4 3R 7 21 on
WIVRIM4 ., | IHS Je? ra 7 ATY
WALNNL - 258 pAR) 3 &Y
WA3SQUZ . . HIB 2 23 0l 661
WEBGEF Lo i 258 14 als
WalMsK . . iy 244 194 2 %Y
w4FAC . i 2 REC) EN
wIEML L I 43 4 4
K4SCL L . 108 268 152 ht
1121 I | | M4 TN A
WRWYX ... A6 20y 136 iur
Wadstk L. L e 25 PRl T
WRPAXW T 137 413

HPL for LU or more cemations-plus-deliveries
WANHYZ . 328 KTVWA . 142 waltA L LM
WHMARM |, 73 waAdi) L L WALIOS e

WhiNH Jod o walyl .o, 4l RETRL L LT
WAPAY 19K WH2WERD O idw KWR LIS
WALECM L 1% waTN . W ek . lio

WNGGQL |, 17K
WAGKUR _ . 17§
WAPAUR T4
weST 173
WATPHI L
WHoY Lk 37t
WNBFSL | 153
WAIWOU | 14b
Wh4HML 143 keobspy . L1722
WASEIX . 14) WHALHD 1 20
More- 1 han-One Operatar Station
K@Bix 111

BPL Medsilions 1see July, 196K QST p. @9 have been
swarded to the following aimateurs sinve Last manth's hstings:
WALLUM, WEICKT, WARHQO,

e BPL is open ta all amatears in the Umted States,
Canads and 118, possessions whu report to thewr SCM 2
message fnfal of 300 ar a som of wagmarions and defwery
points at LU ar more for any calendss mouth, All messages
mast be handied o amateur frequendies within 48 houss ot
reompl in sdandard ARRL oo

WABHTR . 1M
WHSEIM . . 1K
WHIRE I
wasAHy IR
WB4ZEA 13
WALRYD 122
wWILRP L322
WNPGY R 122

WAIDGM T
RENQW . L Ly
WHAFDT | LUR
wsyT . . . lud
Ve B4HKEP o4
VEILGL L U4
W4BDZ . . I3
WABHAD . Ind
WHBIADW in?
WagHUy 102

Jannary Reports

Net . Sessions  Traftic Rute Avg. 5 Rep.
EAN 33 59 1418 fi5.4 yg9
CAN 33 L515  1.050 439 1000
PAN KR ided  Ludl 44.3 1000
TRN .. hA x4 A5 12.3 H39
IRN 1) b S R [ 99.7
ARN 4 655 ARS .z 989
RN 62 HEY 517 14.2 iy, 2
KNS a5 a74d Ad9 14.7 955

RN6* ... 62 Cls] SET 5.7 10uW
BNT: . . . 54 RN 244 +.0 56.4
REN(E)* . .. . 57 453,357 1Y 779
sRND)E L. L M) 146 .1K6 4% 89D
URN . . . . . BB A5 428 9.6 936
TEN* .. . .. fl £33 506 tnz H7.3
FCN . ... . . B3 Joe LK1 45  BS0
TWN* ., . . . 56 99 240 1 H6.5
TEC Eastern® 21 £78

TCC Central fit 768
1CC Pacificr 1241 1153
ey tions? L 1eess - 6.1
Summary ELT A o8 RAN Ea)
Record . Je6s RLEE {9 i i

t{iata doeg not include extra SET sessions.

1TC( functions not counted as net sessions,

2actinn and tocad sets ceporting (78): AEND AENM
AEND AENR (AL ATEN (AZY QZK (AR); NUN SUN
JU AN CON (COY: CN CPN Nutmeg VHE (C1 AST FMTN
FPTN CON QN QFTN TPTN VEN (FLh GSN {GA) LN
(1LY KPN KSPN QKS QKY-S5 RS} KNTN KTN b YN (KY]
S5N (ME} MDCTN MEPN (MDY EMN EMPN WMN (MA):
MNN OMN (ML} FAMW (MNY; JC2AN MSN WEN {MORMTIN
(MY NHVTN (NHVT): NN NISN NIy NLI NL5 N¥S
(NYH BNR OSSEN S5LN fOH); 0L Z (OK); BSN OSN (OR);
EPA GORN PTTN WPA (PA) TN THN (IN); ThX TTN
11Xy BUN UCN (UTY; VN VSBN VSN (VAL NSN WSN
(WA WYPN (WV); BEN (W1): APSN (AB); MIN MB); GBN
OEN QN (ONY; WOV IUHF (PO SATN (3K).

‘Uranscontinental Corps.

W2E'R handled Eastern TOC organization during the SET
while W3IEML sojobrned wth the hospital. Bill is wimking 2
seturn visit, so EHlowte 13 at the helm for the manth nf
February. WSTNT 18 acting as Assistant TCC Director-Central
ansd will take care of things in the event of temporary absence
of KPAEM, KOOTH eamed u TCC-P certifieate.

i het-nf-Net

Area Hunetionsw Nuccessiul Tratfic fratiic
Fastern ] 92.0 43 w15
Central . . . . Y3 9.7 1360 fHR
Pacifiv L 14 ELA;) 2108 1048
Surtmary L] VR ANy IR

‘he 1'QC toster (lan.): Fastern Area (W3EML, bir.) - Wls
BIG R ONEM QYY YNE, W2s bR GKZ WAZs ELD ICU
LUWA, W3s CH 1M1, KRIMVO, WAZOGM, Wds 800 UQ, K4s
PAC KNP, WB4s OMG S0V, Wis 11X PMI VDAS4, KEKMO,
WARPIM, Central Area (KGAEM, D) - WAQGG, Whis KPE
YOV, Was ML QU §BM TNT, WBSFDP, Wos CXY DND YB,
Wis HL INH LOK ZHN, KODDA, WAPIAW. Pacific Area
(KSMAT, Biv,) - KTTMEST, WARE, KSMAT, Wés BGF FOL
1PW ML} VNQ VZIT, WABDYI, WBoVRY, WTs RQ DIX
EKB EM GHT KZ Pi, KINHL, WHLQ, KQOTH, WBAAXW.

Endependent Net Reports (fanuary )

Net . . .. . - . . Sesslons Traffic  ¢'heck-ms
20t Meler Interstate Vte, . . M4 852 kLTS
North American Trartic . T 246 565
Mictarad e e s . 2R 115 322
1MRA R %95 1443
75 Meter Interstate 888 . . 31 104 1695
190 R 259 Myl
Clearing House . . R 197 a4
WB4NJI has recently heen appointed EC for

Volusia Co., FL. He's an active member of the
Daytona Beach ARA and operates on several
Florida section nets, both phone and cw.
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Public Service Diary

More South Dakotas flood activity is reported,
this time by WOMMP. He was active from Neenah,
W1, beginning 1000 lpcal time on June {1 and
handled over |50 health aud welfare messages for
the next six days. WOMMP received good support
from radio, television and telephone services.
(WOMME, EC Qutagamie Co., WI}

-

On Nov., 13, winds caused serious flooding
along Mongoe County’s (MI) Lake Erie shore. The
AREC wus activated to assist Red Cross and e.d.
commtunications during the early hours. Two fixed
stations reported water levels and two mobiles
made spot checks. The group fhen assisted in
evacuating homes, with base¢ stations in three
shelters to help in locating families. Assistance was
also provided to local fire departments particularly
in connection with a propane gas explosion which
destroyed three homes. Twenty amateurs par-
ficipated. - (WABEYK, EC Monroe Co., M)

T,

On Moy, 17, KTUIV ¢epurted into the Eye
Fmergency Network with a request for an eye
needed for an emergency uvperation in Phoenix,
AZ. EBarlier, WORRW had requested an eye for
Fargo, ND. on an emergency basis and Ft. Worth,
TX, had made a similar request, hut was later
cancelled. WA4TTY advised that Nashville, TN,
could supply two eves. WSJA helped coordinate
the shipment, ohe eye being shipped to Phoenix
and one to Fargo. WRONO effected the transfer of
the eye to Fargo af the uairlines ferminal in
Minneapolis, MN. These {ransactions saved the
sight of two people, - (W5JA)

KPAZC/mobile assisted the Coast Guard and
Red Cross on Jan, 1, in celaying information
concerning the plane crash which took the life of
Roberto Clements, Travel to ths area was re-
stricted but KP4QM made the necessary arrange-
ments as to permit the mobile to move as close as
possible to the accident site. The infermation given
by KP4ZC was good e¢nough fo finally determine
the disaster site, - (KP4QM)

At 1645 -local time on Jan., 9, WASQIH/S
reported an automobile accident in San Anionio,
TX, wvia the WASVKZ autopatch repeater.
(WBSCIT)

S S

WAGPXF, EC Youth Metro (Litfleton, COj
AREC, recetved a request to mobilize the
Arapahoe ARC 2-meter mobile team ont January
11. A lgcal faboratory bad experienced a broken
pipe and great volumes of noxious gases were being
wafted into adjacent rcesidential wreas, Maobile
operators were available within minutes and  were
yuickfy assigned to the effected area vn a street-
by-street and house-by-house basis to advise the
residents of the desirability of leaving the area until
the gases cleared away. Progress and wind direction
reports were relayed to the Emergency Operations
Center. Nine <¢lub members participated. -
(WAQYGU)

On fanuary {9, WASFME came upon a twa car
callision near Pascagoula, M8, Police were notified
through the WASRMS repeater's autopatch.
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WASBNH made the call via autopatch since
WASFM¥E swas not equipped to access the auto-
patch.

The following day (Jan. 20}, WASBNH dis-
covered a car afire on 1-10 near Grand Bay, AL.
After unsuccessfully attempting to cortact an
amateur in Mobile, AL, a toll call was made to the
State Police via the WASRMS autopatch. While
awaiting assistance a rear-end collision oecurred 3t
the same location. The police were again notified;
this time using the WB4QEV repeater autopatch.
One health and welfare message was handled for
the occupants of the damaged car. WBSEFXA
ussisted with the second vcall into Mobile.
(WASFIL, SEC M3)

At 1815 local time on Jan. 20, KSBAIT/mabile
reported a fire via the WASVKZ repeater, The fire
was located on Highway %0 in San Antonio, TX.
(WBSCIT)

(n Jaun, 21, members of the Great Plains ARC,
Woodward, QK, wers alerted by local c.d. officials
to assist in rescuing motorists stranded by an
unexpected blizzerd. Using 4-wheel-drive vehicles
they assisted in the rescue of occupants of
approximately 200 stranded vehicles. WASYQR
acted as control and haison to c.d. WASYQQ and
WASBUG were mabile, WBSDGT assisted in re-
laying information as needed. Operation was
146,94 diveet and Jasted nearly 12 hours.
(WASEFSN, SEC OK)

. -

WBAAG/5 reported a fire in a vacant lot in San
Antonio, TX, on Jan. 21, via the WASVKZ
repeater and landline assistance by WBSCIT,
Shorily thereafter WB41AG/S reported that a car
had exploded at the same iocation. - (WBSCIT)

- e

it became necessary to wotify a man from
Gilbertsville, KY, who was on a hunting and fishing
trip to the La Paz section of Baja {Lower)
California, Mex,, that his father had snffered a
heart attack and his family wanted him to cali
home. The request was originated by K4YGE and
received, through relays, hy K6MVFE an Jan. 27,
The intformation was relayved to three Mexican
stations who contacied Mexican officials. One of
the amateurs involved spotted the hunter later in
the week and learped that he had received the
message and had called home. - (K6eMVF)

While traveling along Highway 20 in Liberty
Co., FL, on Jan. 28, a passenger with W4WER
injured his foot when attempting to exchange seats
with another passenger before the car had come to
4 complete stop. WAWEDB called WB4UQH, using
2-meter fm, and described the accident. WB4UQH
advised the local hospital and directed WAWEB to
the hospital where emergency personnel were
standing by. - (WB4UQH, EC Calhoun Co. FL)

. b o-

On Jan, 31, WA4UZA/mobile observed a wreck
10 miles south of Favetteville, NC, in which two
men  were Sseverly injured. He contacted
WA4GTB/4 on 75 meters who relayed to police.
Assisting were WA4dUWK and W4LEZ. . (WB4CRJ,
SCM 8Oy

An explosion in Eagle Grove, 1A, destroyed two
business buildings and teok 13 lives on Feh. 2.
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Public Service Honor Roll January 1973

This hsting 18 available to zmatcurs whose pubhe service
pertarmance during the nwith indicated guakties for 30 or
ntore total points in the nine categories below, as reported 1o
therr SUM. A dehineation of the points ywarded tor each
tunction ts pven in the category key at the end of the Honar
Hall listing, Please rote maximum points for gach categagy.
Those making fewer thag 4§ points are listed with pomt
totals only,
Cajegory () (20 (3 () (3) il (7 (s 9
2 [ ;oo

Max, Ps. ot i 3 3 Toie
WAIODZ o 12 9 12 e 3 4 7o
WABET® 1y 10 L2 J2 12 6 13 3 o
WARRYD  lu fu 12 12 12 4 3 5 bl
WBASVH [LEI LU S I A ) 5 o
WHEHUP Lo 14 12 12 12 30 A
WASOGM 10 10 12 132 12 4 3 63
WEIAMN 7o ¥ 12 M & a3
WAOGS mn 1o 12 12 14 62
WA2CLB | LR RTINS b i e ] hl
WEBAWCM o 12 1 1 23 6l
WTOCX 0 o 12 1 12 5 1]
WBEBMY L0 10 12 12 |2 65
KOBAL4 D 1O 12 12 12 A a1
K@Piv/4 LLUEN FON b= IS h] 1]
WAZICU w e 12 12 17 3 a4
WHRAFIN fu fp 1212 12 3 549
KdBEX | ELIS UV O S T 3 5 AR
WASEM B oj0 2 12 12 | Ly)
WH2AEH w1z 1z 12 36
WBACHY [N VU 2 B A 5k
WA2EUO 1w 10 12 13 12 56
WRIOYV e 1o 12 12 12 k1
RICR W W 12 3 9 4 3 K 36
WAIGSM $i0 iy 12 17 12 b1
R3KAS n 12 13 e 26
WROAHT la fo §2 12 12 Sh
WABSIG Iy w12 &r 12 56
WHARLIA toor 12 3 12 2 [ 83
WATIOS 14y 12 1T 14 5 35
WiART LLEI SV B S SLR P () 4
WAITCM w g o 12 1?2 1 53
WB4E 1L in e 6 12 12 3 53
WAsDEL 1w o 12 09 12 53
WAIQOR 10 10 12 s §r 02 LY
WIBQ m 1z 4% & p A
WARMLE  d0 10 12 3 12 A 52
WRRIAD w5 12 1 2 31
WHLAIL m w23 12 3 ]
WAMTA oo |2 (94 5 44
Wikt m 1 12 12 5 44
WITPV/Q LLII | I v | § 19
WAIQLG o 12 9 e 2 LLs
WIARQ 1 10 12 12 s 15

WAREED [0 10 12 12 5 49
WBIKVN 10 [0 12 12 5 L
KpMRI w12 2 5 49
WAIRIG y g 12 3 12 i 43
WANE i 12 3 12 47
WECST o 1 12 12 3 47
WH2IKE [ECN 1V A S 4 47
WEB4Z5A Iy fo 1% 12 1 471
WhBGE fo 10 12 ¥ 3 EY)
WRAKIT o w12 3 12 47
WwoLRL 8 12 12 5 47
KTHLR U T b R b} 5 47
KEMLO LTTIS TR R 4 47
WRAUTG 1o 4 12 3 12 4 +h
WHAVZEQ I 0 % 4 3 3 kL]
WaelTVA 10 ud H S| 5 448
WARUPI & 18 11l 3 45
WEBULAY 19 32 12 1 15
WAIMYK . 44 W2LOS .. 39 K4KNP |, . M
WAZIY . L . 44 WINEM . . % wBSEML . M4
WSAMZ . 34 WREKID . . ¥ WReVEV . . M
KEMAT . . 42 RBARM . %% wayBY | . 4
WASYLA . . 44 WYEH . . 0 39 wTwWANf: . 34
RSYTA . . 44 VEJAWE . . 3Y WASETW |, . 34
WIGHT . 44 YE3DRO . % WBHKXV .. 34
K7OUF . . 44 VEIRWD . . 3 WABMM | . ¥
WRGLL L L 44 wacu L 3R woRl L, M
WRIRST . . 44 WARUOO . 3% w9GLW . M
wWhBY . . L 4 WEINH . . . W OWBBHCK .. 34
VEIGIG . 44 WRHKKD . 37 VERLHF | 3
WARRBCX . . 43 WAIQUH . ¥ WeDEF | | 32
RaUNW . . 2 W3IYA . . 3 WBERFF . 33
WHRCSH . . 42 KIKTR . b WAZAODG . 32
WEIEX . . . 42 WAINLD . . 3§ WALLCC .. 32
WIS . . . 41 WA2AYC . 35 w220 . ., 12
WB4EKT . . 41 WAZRLD . . 35 WBeAKR | . 32
WBSDLW . . 41 R3TX) . . . 35 WelvC . . . 32
K3MVO . . 40 wBAVEA . . 35 W . 32
WOHRY . . U KSROZE O3 OWITN L L 3k
KISKE . . . 39 WBRCWD . . 3% W4CID . . . 31
WiUBG . . %W ROHDP . . 38 WedWXX . 31
WAFR ... 39 VFIFQZ . . 35 WiNdCQL L. 38
WIRUE . . 39 W3IDKN . . 34 WNOGVR . W
wiou . . M

*Denutes multioperator station.

Category Key. (1) Checking nto cw nets, 1 point each:
1.2y Checking into phone/ RTTY nets, | point each; (3) NCS
v pets, 3 npoints each; 141 NCS phone/ RTTY nets, 3 points
cachs (5) Performng assipied liaison, 3 points eachy (6) Legal
phang putches, [ point each: 7)) Making BPL, 3 points
repardless of tratfic total; 4 Handfing emesgency iratflc
directly with g disaster ayea, | point each message: (9)
Serving us aer manuger for entire manth, & points,

WAPRCU and WQESE surveved the dasmage and
returned to their homes and relaved health and
welfare information to concerned parties. They
also assisted the Red Cross in sending and receiving
messages when telephone lines were not availahle. -
{WOFDM)

While maobile near Flint, ML, on teb, 3, WSORA
ohserved a car sideswipe a truck forcing the truck
inte  the median. WBOBA'S call through the
Clarkston repeater was answered by WBSDMD who
culled the State Police. - {WBRDMD wawNH)

At the beyinnming of the Simulated Emergency
Test period (Jan. 27, the W6IN Society were
alerfed to earthquake activity near Newhall, CAL
The operators were familiar with carthquake
disaster conditions, having been in the center of

76

activity during the disaster of two vears earlier.
Since reporis indicated that the guake intensity
was not sufficient to cause property damage, the
graup completed SET activities, - (K6 VGL)

Thirty-five SEC reports were teceived by the
deadline for lan. reports. { Reminder: SEC repotts
shonld he received at Hg, by the 15th of the
mantk following the monath being reported.} Only
9679 AREC members were represented by the Jan,
reports; the lowest total in vears, Jan. 1972 saw 34
reports mentioning 10,973 members, Why is Jan. o
Jow total month? Check March 57, puge 72 fo
see how vour seciion rates. The fnllowing sections
were reported: Alta, Ariz, Coon, Del, FRay, ENY,
lowsa, Kans, Ky, LA, Mar, Mich, Miss, Nebr, Nev,
NFR, NMI, NTex, Qhio, Okla, Org, Oreg, VY.
SDpo, SJY. Sask, s3Dak, 5Fla, ttah, $a, Wash,
WVa, WMass, WNY. WPa. Eﬁ
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With relizble amateur satellite communication
now 3 well-established fact for more than hnndeeds
ni stations, the smphasis for many operators has
shifted from tunning up contact totals to seeking
extended DX contacts. Qver-the-horizon reception
of Oscar signals has been noted stmost from the
moment of launch; propagation at [0 meters hay
heen aided by the ionosphere for a significant part
of the daylight hours during past months. Nearly
everyone using the satellite has noted reception of
the ten-meter downlink well before their own
return signal was zudible, 1t takes a greal deal of
putient listening, at times when the satellite is
theorstically out of range, to log signals from
hevond its calculated 4900-mile working diameter.
It /s possible, though: K@DDA has heard lapan,
over 5500 miles distant. while using a two-element
guad for a receiving antenna, K7BBO has copied
orhits a5 long as 21 minutes past theoretical LOS
{loss-of-signal) and has hexrd many JA signals.

Two-way communication while the satellite is
beyond line-of-sight range is somewhat more dif-
ficult, owing to the poorer propagation of two-
meter signafs and the tendency for stations within
range to overload the translator. 'The longest-range
QS0 reported to date is K7BBO-SP2DX, about
5050 miles. No doubt soma of the other extreme-
digtance contacts made have been over-the-horizon
in nature. Reports of such contacts are especially
appreciated by Amsat.

The Satellite DX Achievement Award has had a
total of 30 aqualified applicants, Three especially
interesting applications were received — KLTME,
JALIRK, and JASPL: all have confirmed 4 coa-
tinents, and JA1IJRK application included cards
from 19 other 1A stations. Also notable is the fact
that, uf the fitst group of qualifiers, no less than
six were Canadians! Rules for the award appear on
page 58 of December QST, and a combination
rules sheetjapplication form is available from
ARRL headquarters for a stamped, selfuaddressed
envelope.

Continent hunters will be interested in the
appearance of Asiatic Russiun stations. UA@SBIL
(Irkutsk) and UAYHG (Tomsk) were reportedly
contacted by OHONV and JATATL. There are now
over one doven USSR stations communicating via
Oscar 6. G8CUO claims the first RTTY QSO via
Oscar, with G3TWX on Octaber 21, 1972, Dave
also reports working PAGVLZ and GSEGU on
teletype, and G8BNW crossmode with the latter on
ssb,

DISRD/WY has been quite active through
Oscar, but has experienced some problems re-
ceiving QS8Ls because his address is ot in the
Callbonk: lurgen Nittner, RR 5, Box 247, Val-
naraiso, IN 46383,

Do you need high power to work through
Oscar? You sure don’t! To illustrate the point,
here are a few examples of gear used by succeysful
Oscar  participants: Homemade {ransmitter, 15
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Satellite X Achievement Award winners: LATK,
K2LGY, K7BBO, W3ITMZ, VE3CUA, K4CYU,
VEZBYG, WB2VKZ, VE3HD, WB2UZU, K1ZND,
KIHTV, K4T!, WAWNH/S, WABYFW, WA4AYVQ,
WAZGCS, VEBAK, WHZTD, W2WD, WDRLI,
VETANP, WACKB, KL7MF, JA1JRK, JABPL,
WAZHKS, VEBSF, JASARS, WOTJF,

watts input, S-element beam, (KHYM) . . . 20
watts into a turnstile. (JALINEZA) ., . TV2Bintoa
dipole, GWHARUA) . . . 30 watts into delta loop
beam., {W9Al) . . . 30-watts output, Motorola,
into 8-element beam. (K4DVI} . . . 50 watis to
S-element heam. (WAZHKS, recent Satellite
“1000* Award gualifier) . . . ME-2 fm transceiver
used on ¢w with microphone button as key, intp
S-element vrossed vagi. (KH6H) "Nuft said? Re-
member, the muaximum permissible effactive
radiated power {erp) is 100 wakts.

An aldditional operating day, Monday (GMT)
was added to Uscar’s operating schedule. Thus,
provided satisfactory battery performance con-
tinues, the satellite will be availahle for communi-
cation lriday through Monday (GMT), WIAW
buleting will carry news of any change in this
schedule, Ki1ZND and WA2INB

gt e e e e o e e e i e e e )

[ I
| OSCAR 6 TWO-WAYS 1
I Stations States Countries !
l worked {
I DJ2RE 168 3 xn
| EA4AQ 93 3 2a |
| etk noC 5
KX6 : -
I sp2px 470%% 34 ;
|  vE3QB 180 - 15
| W2GN 82 - 5
| K2KNV 120 - 17
| WB2vKZ 137 33 13 1
W2WO0 - 32 1w |
I wasFaL 17 2|
I K3RYL ~ 36 C
I watMmz -~ 37 16 |
| WA4ID 205 38 11 I
| K7BBO 1680" * 36 15
| OJ6RD/WS 81 27 7 |
waoll - 24 4 i
I wooas 140 37 9 |
[ wszTD 50 23 7
} *#total contacts. :
e e e e e e e et e ]




Hamfest Calendas:

T

California — The Antelope Valley Amateur
Radio Club’s annual hanguet is Safurday, Apnl 7.
For details write the ¢lub, Box 1221, Lancaster CA
F 3534,

California — The Fresno Amateur Kadiu Club’™s
31st Annual Repgional Amateur Hamfest is May 36
at the new Sheraton lan in Fresno, bFor details
write Don Burr, WeWME, Hamfest Reservations,
1503 W. Cornell, Fresno (A Y3705, Fur motel
reservations: the Sheraton Inn, 2515 N, Yarkway
Dr., bresno CA 93705,

Califormia — The West Coast VHIJUHFY Con-
ference i May 5. 6 at the Pen and Quill Hotel,
3501 North Sepulveda Klvd., Manhatian Beach.
Registration fee is $3. For infa enntact WAGHRM,
Conference Chairman, Box 2473, Patos Verdes
Peninsula CA 90274,

Flaorida — ‘The 5t. Petersburg Amateur Radio
Club’s Annual Hamfest is Sunday, May &, AM to
3 PM at Lake Maggiore, 9th St, S, at 38th Ave.. st
Petersburg. Plenty of parking space, as well as goud
shelters. Registration $1 per family, Bring lunch,
family and friends, Address inyuiries to Lee L.
Kanueian, KAWXS. 46! Pinellas Way, ., St
Petersburg KL 33707,

Hinois - 1 he Kishwaukee Amatenr Radio Club
Hamfest is May b, 8 AM to 3 PM. The tocation s
Notre [ame Uenter. 3 miles south of Dekalb oft
Kt. 24 (signs will be posted), Talk-in 146.94 and
52 direct: 1461373 RPT: 7258 khz, Tickets are
%1.50 advance; $2 at the door. Write the club, Box
473, Dekalb 11, 60115,

indiana — The ' ARS Hamfest is Sunduay, May &
at byansville, 4-H grounds, Hwy 41, north 3 miles.
Auction, avernight camping, ladies bingo, reserved
flea market booths, aix-conditioned, bov mlvance
reservations and tlyer contact Robby, WYMKZ,
2072 %. Lincoin Park Dr., Evansville IN 47714,

Massachuscits ~ The Sharon Amateur Radio
Assn, is holding an auction at 1 PM on April 29th
at the home of David Fisher, WAILLXE, 30 Ames
Ct., Sharon. Free coffee and doauts. For info write
Robert [insky, WN10WI, 21 Haroild St., Sharon
MA (12067,

Maryiand — 1 he Greater Baltimore Hambaree 15
Aprii 8 at 10 AM at Culvert Hall College, Putty Hill
and Goucher Bivd., Towson (1 mile south of Exit
28, Beltway 1-695). buad service, flea markét, no
table vharge or percentapes. Registration $2. For
info write Joe Lochie, 5400 Roland Ave.
Baltimore MDD 21210.

Marytand — Potomac ares Hamfest is Sunday,
April 29 from @ AM to 5 PM at Westminster,
Registeation including flea market or tail-gate saies
is %2. Professional food and heverage catering,
parking for 400 cars, talk-in on 146,94,

Missouri — Fhe 4th Annual Northwest Missouri
Hamfest is May 6, 10 AM to 4 PM at Kansas Uity
North Community Cenfer, 3930 N. Antioch Rd.,
Kansas City ¢1j4 i, vast of (29 and [-35
intersection}, Swap tahles, fpod, programs of
interest, talk-in 3.92% and 146.94. For info write
PHDARA, P.O. Box 11, Liberty MO 64008,

Mississippi — he Old Nutcher ARC’s Annual
Hamfest is April 8 1 Natchez. Write for info to
ONARC, PO, Box 599, Natcher M5 391720,

North Carolina — The Raleigh Amateur Radio
Society’s 1st Annual Hamfest is April 15 ut the

8

North Carolina Staute Fatrgrounds. ilea markets,
et and  association meetings, YL and XYL
activities. Talk-in on 3,923 MHz, 146.94 simplex,
146.28/.8%, 14s6.04).64. Owvernight trailer und
camping  parking $2. bor info urite RARS
[Hamfest, P.0O3, Box 17124, Raleigh NC 2T60Y,

New Mexico — The Mesilla Valley Radio Ulnb’s
Annual Ham Picnic, “hean feed” is Sunday, April
29, Location is 40 mi. north of El Paso, Texas. For
info write Cari B. Bundschuh, WSOPN, P.O. Box
207, Mesilla Park NM 38047,

New York - he #4th Annval Hamfest
sponsored by the Southern Tier Amateur Radio
Ciubs is 2 PM, April 14, at 5t John’s Ukranian
Hall, Iohnson City, Admission to lectures and flea
markets is free. Awards and dinner §§. bFor tickets
ar info write STARC PO, Box 11, Endicott NY
13760, Advance tickets only by Apnl LT,

New York The Rpckawavy ARC Spring
Auction is ¥riday, April 27 at 8 PM at the Hall of
Seience Bidg., World's barr Grounds, Flushing
Mendow Park, Queens. Ponrs will open at 6 PM to
secept sale items. Donations at the door 51, For
further info write Al Smith, WA2TAQ, P.O, Box
341, Lynbrook NY 11563,

New York — The ticst Anoual Auction of Radie
Society of Greater Brooklyn is Sunday, A pril 29 at
I PM, at the Rockaway Uenter for the Pertorming
Arts, -1l Heach Chanael  Dr., inpposite
Mclonald’sy Rockaway Park. Dooss upen at Ll
AM For accepting eyuipment. Donations $1. Write
Gary Gleicher, WA21YH, 2539 West 5t., Brooklyn
NY 11223,

{hio — The 19th Anpual Dayton Hamvention
sponsared by the Dayton Amatenr Hadio
Association is Saturday, April 28, at Dayton Hara
Arena and Exhibition Center. Program includes
forums, group meetings, hidden teansmitter hunt,
and Y LIXY L activities, Hanquet at 7 PM. At noon
o briday the open house hegins,
GUWAFOQTC/SSE dinner is Friday evening ut &
PM with Sen. Buery Coldwater, KTUGA, QUWA
president presiding. For info and wmap write
Davton Hamvention, P.0, Box 44, Duyton, OH
45407,

Ontario — The 27th Anaual Banguet 15 April
14th at the Guild I1nn, 201 Guildwood Pkwy.,
Scarborpugh. Mor info write Sgarboro  Amateur
Radio Cluh, 27 Flerimac Rd., West Hill ON.

Wisconsin - The Tri-County ARC Mid-Winter
Swapfest is March 11, @ AM to § PM at the
National Uunard Armory, Whitewater, Tickets $1
wdvance: $1.50 at the door, Display table reserved
fur $1. Talk-in on .94, Refreshments, free parking,
gvervthing indoors. For tickets and details write
Dan Servais, WASAJW, KR4 Box 309AA, Elkhorn
Wil 63121 {include s.a.5.¢.). Tel. (414) 723-2227.

Washington — l.ower Columbia Amateur Radia
Axsn. is having the 25th Anniversary Celebration
and Dinner on April 14 at Sandy Bend Grange Hall
near Lexington (Longview - Kelso area). Tickets
$£3.25. Swap shop, contests, talk-in i46.76 and
3960, For  details write Mike Powell, 385
Baltimore, Longvicew WA YB63Z,

Wasihungton ~ The sSkamt ARC of Washington
State will hold its 20th Annual Hamfest and
Ranquet i Bryant CGrange Hall an April 28 An
all-duy program is planned, with Northwestern
Diviston  Dvrector Thosston and other ARRL
ufficiais an hand. Special activities for the women
and a tour of the Nayy’s million-watt rudio siation
at 1im Creek are pianned. For further information
und advanced registrations contact Norman Ray,
WILFA, i4005 {32nd Ave., Kirkland WA 48033,
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COMING ARRL CONVENTIONS

April 27-28-29 - West Gulf Division, Euless.
Texas.

May 27 -~ Virginia Siate, Vinton, Virginia.

fune 2-3 ~ Florida State, Orlando.

June 910 - Georpia State,
Geargia,

June 30-July | — Rocky Mountain Division,
Cheyenne, Wyoming.

June 30-July 1 ~ West Virginia State,
Jackson's Mill, West Virginta,

September [4-16 - Roancke Division,
Reston, Virginia.

September 29-30 — New England Division,
Hyannis, Massachusetts.

October 13-14 ~ Pacific Division, Saniz
Cruz, California.

Atlanta,

NOTE: Sponsors of large ham gatherings
should check with League Headquarters for
an advisory on possible date conflicts be-
fore contracting for meeting space. Dates
may be recorded at ARRL Hq. for up to
two years in advance,
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WEST GULF DIVISION CONVENTION
Euless, Texas April 27-2829, 1973

The Western Hills Inn in Buless, Texas, will be
the site of the 1973 West Gulf Division Convention
Eriday evening, Saturday and Sunday, Aprl 27, 28
and 29, Early arrivals will enjoy the opportunity to
get acquainted at an informal pathering Friday
evening. Saturday and Sunday there will be equip-
ment displays, meetings of various amateur social
and technical groups and lots of other activities to
insure an interesting but relaxing weekend for all.
ARRL Communications Manager George Hart,
WINIM, will participate in the various sessions
devoted to operating activities and in the ARRL
Fosum on Saturday  with Predident Hamry §.
Dannals, W2TUK, Director Roy L. Albright,
WS5EYB, and other League officials. President
Dannals will be the main speaker at the Saturday
eyening banquet, Information on the banquet may
be obtained from the convention commitice.

The Western Hills Inn  will accept pre-
converttion reservations at u special single/double
rate of $12.65. Regular rate is $15.45 single/
double, Reservations should be accompanied with
a4 check for $12.65 per room. Convention pre-
registration is $3 per person; after April 1, $3.50.
This does not include the Saturday evening
banquet. Requests for information and cenvention
registration go to West Gulf Division *73 Con-
vention Committes, P. Q. Box 47382, Dallas, TX
75247,

Changes of Address

Please advise us direct of any change of address.
As our address lahels are prepared in advance,
please allow six weeks notice, When notifying,
please give old as well as new address and Zip
codes. Your prompiness will help you, the postal
service and us, Thanks.
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50 Years Ago 7

this month

.

ROB
'

Apeil 1923

. The broadeast boom is reaching ity peak, and
interference from “those dummned amateurs™ is a
problem as much of public retations as design aad
eagineering,. The ARRL  Board of Directors
dramatically calls upon every amateur to observe
guist hours from 7:30 to 10 £.M. locsl time — “for
the good of our game.” This month’s W8ZZ
cartoon cover highlights the theme, with our hero's
hand renching for the key just as the station clock
hits 100t — “time for action,”

. Most other magazines have abandoned ama-
teur radio for the lucrative field of catering to
BCLls ~ yet (ST, even with a firm decision to stick
exclusively to amarenr radio, is found a desirable
medium for these famous manufacturing names of
the day: Cunningham, Ray-O-Vae, Grebe, Burgess,
Crosley, Kennedy, Atwater Kent, Eveready,

Magpavox, Westinghouse,

. . Membership growth in Canada is recognized
by the egtablishment of 4 wew office of the
Cunadian General Manager, with 9AW appointed to
that post,

. . The lead technical article is a paper by Prof.
Hazeltine, presented before the Radio (tub of
America, describing a neutrodyne circuit which
gets rid of annoving self-ascillation in e.f, vtages,
Tncreasing interest in better reception is marked
alser in 9RY's story of a3 home-built  super-
heterodyne ~ and how to make it actually work!

April 1948

. . Bingle sideband is the hottest subject of the
day, and won’t be put off by a.un. Diehards who
decry the “DNonald Duck™ invasion. Prof, Villard,
W6QY'T, brings us more gospel in the form of a
balanced frequency converter circuit for our re-
ceivers. to replace the conventional second de-
tector. F.L.A. McLaughlin describes a selectable
stdeband adapter, to be used for better reception
of standard a.m. signals by dumping one sideband
and eliminating most of the camrier hetevodyne
QRM.

. Fam, oo 80 through {0 meters is rapidly

gaining converts, largely for its compatative
freedom trom interference to broadeast reception,
WIPDPs ¢ontribution is # bulanced-modulator
gxciter providing narcow-band  fon.  output.
WBOAP provides some hints on adding a limiter-
discrintinutor to a surplus receiver for a.fm.
reception,
. . . “Something for everyope’ c¢ould easily be
the theme of this issue. W2O0XD shows us x
complete 20-watt rig for 50 Mc. W1JEQ describes a
Zometer moblle converier, A doorknob {TO3A)
triode powers a3 1215-Mc. osallator built by
WIHFW and W3MLN, with » ground-plane high-
gain antenna built in! — WIRW
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BILL REQIARING FILTERS INTRODUCED

The Honorable Charles M. Teague, Cuon-
gressman from the [3th District of Culifornia, has
seintroduced his bifl giving FCC authority to set
standards  for  radio aud  television  brosdeast
receivers, so as {o filter out all interference from an
amateus vz vitizens rudio station “operating on ifs
assigned trequency.” ‘I'be bill, HR 3516, wus filed
January 31 and has been referred to the Cormn-
mittee on Interstaie and Foreign Commerce. Mem-
bers of the Committee aver Harley O, Stagpers, W,
Va., Chaisman; Tovhert . Macdonald, Mass.,
Chariman, Subcowmmittee un  Communications;
John Jarman, Okla., John E. Moss, Culif., Jahn D.
Ningell. Mich., Paul G, Rngers, Fla., Lionel Van
Beerlin, Cdit., . 1. Pickle, Tusay, Fred B, Rooney,
Pa., lohn M. Murphv, NY, David L. Saiterfield,
3rd, Va., Brock Adams, Wash,, W, 5. Stuckey, Ga.,
Peter N. Kyros, Maine, Bob ¥Fokhardt, Texas,
Richardson Prever, NC, Beriram L. Podell, NY,
Henry Helstoski, NJ, James W. Symington, Mo.,
Charles J. Carney, Ohio, Raiph H. Metcalf, 1L,
Goodloe L. Byron, Md., William R. Roy, Kans.,
fohn Breckenridge, Ky., Samauel .. Devine, Ghio,
Ancher Nelsen, Minn., JTames T. Brovhill, NC,
James Harvey, Mich.,, Tim Lee Carter, Ky,

Thie Honorable Thomas J. Meskill, Governor of
Connecticut, recently sent an individually-typed
letter to every member of the Pioneer Valley
Repeater Association, which operates five
two-meter repeaters across Connecticut, thanking
them for their services in reporting highway
emergencies and similar events to the police, The
governor, right, makes & personal presentation of
the letter to Carl Dane, WIFXK, PVYRA president.
(Crurtesy Dane Phata)

Clarence I. Brown, Ohio, Dan Kuykendali, Tvnn.,
loe skubttz, Kan., lemes F. Hastings, NY, James
M. Collins, Tesas, Louis Frey, Jr., Fia., John Waze,
Pa.. John Y. McCollister, Neb., Richard (. Shoup,
Mont,, Barry M. Goldwater, Jr., Culif,, Norman F,
Lent, NY, H. Joln Heinz I, Pz, William .
Hudnut, 111, Ind.. Samuel H. Young, {1l The text
uf the bifl follows:

A BILL

T amend the Communications Act of 1934 to
require that radic and television receivers meet
certain techrical standaeds for filtering out in-
terferance.

Re it enacted by the Nemate and House of
Representatives of the United States of America in
Congress assembled, That section 303 (8) of the
Communications Act of 1934 is amended by
inserting **(1)"" after “(s)™ and by adding at the end
thervof the following:

*(2) Have authority to require that apparatus
designed  to receive broadeasts comply with
standards of the Commission under this paragraph
123, when such apparatus is shipped in interstate
commerce, or is imported from any foreign
country into the United Stutes, for sale or cesale to
the public. Standards under this paragraph shall he
prescribed by rule for the purpuse nf requiring the
filtering out of inferference. Such standards shall
include a reguirement that all interference from
any amateur station, and any citizens radio secvice
stution, operating ou its assigned frequency, be
filtered ont."
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Ted Huddle, W4CID, proudly displays his
Kentucky call letter license plates, finally available
in 1973 after long fights going back a decade or
more, Ted, SCM of Kentucky, worked closely with
George S, Wilson, 111, WA0Y1, and indeed a great
many other amateurs, in bringing the struggle to a
successful close.

MOUNTED POLICE CENTENNIAL

The Hoyal Canadian Mounted Police, popularly
known a3 the Mounties (“who always get thenr
man™y, will operate a special-events station from
Ottawa, commemorating their 100th anniversary.
VEIRCMP will aperate 23 May to 30 August,
1973, 12704 to 0400 GMT daily, 8¢ through 2
meters, ¢w, ssb and fm. A commemorative QSL
card witl be sent al stations worked; an IRC or
stamps will not be required.

The station will be open for visitors, too, as
part of the centennixl exhibit at the RCMP
Training Ceater, $t. Laucent Boulevard, Ottawa.

Further information can be obtained from the
Commissioner, RCM Police, 1200 Alta Vista Drive,
Ottawa, Canada KIA OR2: Aftention Tele-
coromunications Branch.

CRYDER JOINS VRAC; CAIN TO CAC

Ceorge R, Cryder, WBLGL, of Delaware, Ohio,
has been appointed to the VHF Repeater Advisory
Committee by ARRL President Harry J. Dannals,
W2TUK. George was co-orpanizer of the Central
Ohio Radio Club Repeater System and is toustee of
its stations WBAIC and WEWTB. He helped
organize and terved as first president of the Ohie
Area Repeater Councily cursently he’s its secre-
tary-treasurer. He's been active in repeater design
and operation for the past five years, licensed and a
League member for the past twenty.

lames [, Cain, WASAUM, of Indianapolis,
Indiana, has heen named to the Contest Advisory
Committee. He has taken part in Sweepstakes, DX
Test, Field Day and Communications Department
Parties regularly since 1962, He iy 2 member of the
Indy DXers; edits the Mad River Radio Club’s
publication Flesh; and holds an ARRL appoint-
ment as (Hiteial Relay Station.,

MODEL-CONTROL RULES

In August 1972 FCC issued 2 Notice of
Proposed Rufemaking, Pocket 19572 (See page 98,
Q8T fr Qetober 1Y72) looking toward relaxed
tules for radio control of models; the idea had
come from the Acadeiny of Model Aeronatfics in
RM-1951. All comments in the Docket, including
those ftifed by ARRL, were in favor of adoption.
Avcordingly, FCC issued a2 Report and Osder
making the following rules etfective an January 15,
1473:

Section  97.9% and undesignated headnots
“SPECIAL PROVISIONS” are added to read as
follows:

April 1973

SPECIAL PROVISIONS

97,99 Stations wsed only for radio contral of
remoie model crafts and vehicles.

An amateur iransmitter when used for the
purpose of transmitting radio signals intended only
fur the control of a remote model craft or vehicle
and having mean oetput power not exceeding one
watt may be operated under the special provisions
of this section provided an executed Transmitfer
Identification Card (#CC Form 453-(') or a plate
made of 3 durable substance indicating the station
call sign and licensee’s name and address is affixed
to the transmitter,

(1) Staticn identification is nnt required for
transmissions directed unly to a remote model
craft or vehicle,

QSL DESIGN CONTEST

ARRL. is pleased tn announce u com-
petition to design an official League OSL
card fo be wused in celebration of the
Bi-Centennial of the United States of
America in 1976, The cumpetition is epen
ta all U8, licensed amateurs. The winning
entry will be made available o interested
winters and amateurs may then purchase
OQSL cards as they wish trom normal
cotnercial outlets,

Entries will be judged on appropriateness
to the occasion of our nation’s 200th
anmversary and amateur radio’s role in that
celebration, Consideration will also be given
to ease and cost of reproduction. Judging
will be done by a commitiee including the
ARRL public relations counsel and OBL
prinfezs. The winning designer will receive
an appropriate plagite, and his design will be
publicized in December ST, All entries,
which become the property off ARRL, must
be reveived by August 31, 1973, FEniries
should be wddressed to Dept. 1776, ARREL,
Newington, CT (6|1 1.
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(h) Transmissions «ontaimng wnly c<ontrol
signals directed only to a remote model craft or
vehicle are not considered to be codes or ciphers in
the vontext of the meaning of Section 97.117,

(¢} Notice of operation away trom authorived
location is not required where the portable or
mobile operation consists eutirely of trausmissions
directed only to a remote model craft or vehicle.

(d) Station logs need not indicate the times uf
commencing and terminating each transmission or
series of transmissions.

In Section 97.101, the headnote is amended to
read as follows:

97,101 Mobile stations aboard ships or aircrafi.

The FCC did not, however, honor requests for
authority to transmit telemetry from models in
flight because of the great ranges possible from
vven a tiny signal at high altitude. The Commission
also ieminded amateurs using model control that
there was no guarantee of freedom from agvidental
interference from oiher stations in the amateur
radio service who might happen to.use the frequen-
vies; they suggest advance voordination and plan-
ning in each locality.

HELENA NEW SEMIANNUAL EXAM POINT

Western Montana, parts of idaho aml Wyoming
cease heing Coonditional Class territory with the
establishment of Helena, Montana, us a4 semi-annual
examination painf. Applicants whose homes age
within 175 miles aitline distance of Helena must

Indiana SCM  Bill Johnson, WOBUQ, (right)
received the fifth annual Indianapolis Badio Club
Award of Appreciation from the 1971 winner,
William Lueth, WA, Bill's long service to the
Club, te the Indiana Radio Ciub Council, as SCM,
to Red Cross and YMCA, and as an operator in
emergencies were mentioned in the Ieiter of
nomination. [Phato tnx to WIEL - himself an
earlier winner of the Award!)

now appear for an PCCudministered General Class
test rather than applying for Conditional.

Amateur and commercial radio operator exam-
inations will be offered at Helena and Billings in
Aprif: applications must reach the FCC District
Enginees in Charge, 8012 Federal Office Building,
Seattle, Washington Y8104 hy Aprilt 13, No
applications will be aucepted at fhe time of
examination; only ihose holding FCC Appoint-
ment Form 79 will be admitted.

Billings remains an anmual exam  point;
candidates may elect to go to Billings rather than
Helena, but the 175-mile circle is centersd on the
latter, Incidentally, the annual exam point at Great
Fulls, Montana has been discontinued.

W3 QSL BUREAUNOTE

An error crept infa the (3T article on USL
Bureaus, page 83, Febrisary: The W3 QST Bureau,
operated by Jesse Bicberman, W3KT, and his wife,
is set up for standard business-letter envelopes,
Number 10, measuring about 4-1/8 by 9-3/8
inches, rather than Number 50 manila envelopes a8
stated in the article.

Please check vour bureau’s preference (the list
appears in nearly every issue of 57 and is indexed
on page 3) and follow it; life is difficult enongh for
these volunteers even when everybody cooperates!
And keep a few epvelopes an file all the time even
it you don’t work much DX - cards may come in
for you (by error perhaps) and if there is no
envelope, the bureau has to keep the vard in it
dead file tor at least » year hefore discarding it

AMATEUR RADIO WEEKS

The Commonwealth of Massachusetts  will
observe Anateur Radic Week June 10-14, [973, m
accordance with the fitth consecutive prociamation

The October 8T article, “'BF Matching
Techniques, Design and Example,” won the Cover
Plaque for its author, Donald K. Belcher, WA4JVE
{right]. Presenting the award ts Roanoke Division
Director Victor C. Clark, WAKFC, (K40ORQ took
the pix  mx!)
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Bruce Marcus, WAINXG {center) received 3 New
England Division Merit Award for his assistance to
repeater groups exemplified by the article, "How
3 Determine Height Above Awerage Terrain™ in
January O87T, New England Director Robert York
Chapman, WITQV, makes the presentation while
Lewis G. McCay, WILICP, hqg. liaison 1o the ARRL
VHF Repeater Advisory Committee, looks on.
{Tnx, WIEXK, for the photo)

of the Governor. The Week begins with the ARRL
VHF Contest, and there is a “Worked All
Massachusetts Cities and Towns Cantest™ doring
the period us well; full details on the latter will
appear in the May issue of ST, “Operating Events
Calendar.™ The Massachusetts Chapter, Natianal
Awards Hunters Club organizes the event.

The Commonwealth of Puerto Rico held its
Week March 18.24, concluding with the annual
hamfest of the Radio Club de Puerto Rico on
March 25. Other events included a public display at
Plaza Las Americas mall in San Juan, and TV
presentations of the ARRL film, “Hams Wide
World."”

The Honorable loseph McGreevy, mavor. fus
declared June £7 through 23 as Amateur Radio
Week in Belleville, New Jewsey. His proclamation
mentivns specifically amateur comnmunications in
emergencies such as hurricanes Camille and Agnes,
carthquakes in Alaska and Nicaragua and tloods in
Pennsylvania. The Bellevile Amateur Radio Club
will give a certificate to those who work its club
station W2FOY during the Week and who send a
lurge stamped envelope with their address on if,

Over half the states have, one time or ancther,
declared Amateur Radio Week. Chases’ Calendar of
Annual Events lists the Week for June 17-23, 1973,
though [ocal groups sometimes pick other dates for
local reasons. Field Day is our best predictable
opportunity for publicity; it’s a *‘matural” for
photographers and TV cameramen. Libraries,
batks, public-utility offices and sometimes stores
will make space available far Amateur Radio Week
displays: why pot get your club involved now for
both the Week and FD?

K1YPE PROMOTED TO SUB-CABINET

Ambassador William J. Porter. K1YPE, whe bas
heen representing the U.S. at the Paris mectings on
Viet Nam, has returned to the States to hecotne

A Pacific Divisian Merit Award went to Bill Eitel,
WEUF, for his BQ years service to armateur radio
and the League, which Bill currently serves as an
assistant director. Left to right, Jim Maxwell,
WECUF; Bill Waiters, WEMKE; WBUF; Pacific
Director J.A. Gmelin, WBZRJ.

April 1973

Under Secretary of State for Political Affairs, We
amateurs, who know him better as Bill, FA2VX,
TXIVX, K1YPE/XVS, HLYAA and FOADL, offer
vur hearty congratulations and sincere best wishes!

Two other ambassadors, Armin H. Meyers,
W3IACE, who was most recently in Japan, but once
zave us DX-otic QSLs under the calis YALAM,
EP3AM, ODSAX, and Leo G. (yr, ex-9XSAA,
have returned to Washington.

COVER PLAQUES FOR 1972

Fach wonth the Directors of ARRL select by
mail vote the best articie of the menth contributed
by a volunteer (staff articles are not ¢ligible), The
award itself consists of a zine prinfing plate of the
front cover, mounted on a walnut board.

Winners last year were;

January: “What You Always Wanted to Know

About S8TV.” by Eugene H. Hastings, WIVRK
February: “The VEZHN Digital CQer Using NAND

Logic,” by H.H. Ruge, VE2HN
March: “Broadband Solid-State Power Amiplifier

tor 85B,” by Roy C. Hejhall, KTQWR
April: “A Strip-Line KW Amplitier for 432 MHz,”

by Richard T. Koadle, Jr., KIRIW

(Continued on page §5)




INTERNATIONAL AMATEUR RADIO UNION, THE GLOBAL FEDERATION OF NATIONAL NON-COMMERCIAL AMATEUR
RADIC SOCIETIES FOR THE PROMOTION AND CO-ORDINATION OF TWO-WAY AMATEUR RADIC COMMUNICATION

REGION IL CGNFERENCE

IARU member sovieties in ITU Region 11
iNorth and South America) will meet in Santiapo,
Chile, vommencing April 9 tor their triennial
vonierence, ‘The five-day meeting is hosted by the
Radin Club de Chile, and will deal with many
amatenr radio  organizational matters of bhoth
regional and worldwide cancern. The wessions will
be tormally opened by Chilean povernment dig-
nitaries, hopesully headed by President Allende,
and including the Minister of {lommunications.
Particular attention will be paid to the possibility
of u future world conference un high-trequency
allocations, und the establishment of 4 program for
protecting - and perhaps increasing — the present
aroateur band assignmends.

RSGB HONORS SMSZD

Per-Anders Kinnman, SMSZD, hay  served
international amateur radio through active partici-
pation in the altairs of IARU Regivn § Division for
tiearly a quarter of a century, nwst recently as its
chairman. In recopnition of his outstanding service,
the Radio Society uf Great Britain has appointed
SMSZD ax un Honorary Vice-President.

RSGH oceasionally presents an award known as
the *Calcutta Key™ tor notable contribotions to
international friendship through the medium of
amateur radio. At a ceremony recently, SM3ZD
bevame the latest recipient of this unique award.

AUSTRALIAN QSL BUREAU CORRECTIONS

The )SL Bureau addresses for the various VK
call wreas which appeused in this column for
liecember, 1972, are incortect. While nu cards will
be lost it they are sent to those addresses, speedier
handling will tesult if the packages are addressed as
follows:

VKL — 0O§5L Officer, VK1ACA Canberra Radio

Soviety, PO Box [173, Canberra (lity,

ALT. 2601,

VRE2 - OsL Officer WIA Hunter Branch, P.O. Box
i34, Charlestown, N.S.W. 2290.

VK3 - OSL Bureau, Mz K. Trebileock, 340 Gillies
St., Thornbury, Vic. 3071,

VK4 - QSL Officer, P.O. Box &38, GP.O.
Brisbane, ld. 4001,

VK5 — OSL Bureau, Mr. Geo. buxon, VRSRX, 27
Helair Rd., Torrens Pask, S. Aust. 5062,

VK& — (SE Bureau, Mr. J. Rumble, VK6RU, Box
F319, GPO Perth, W. A, 6001,

VKT — OSL Buareaw, P.O. Box 371D, G.P.O.,
Hobart, Tas. TOGL1.

VKR, 9,  — Federal Q5L Bureau, 23 Landale 5t.,
Box Hill, Victoria 3128.

NOVICE LICENSE PROPOSED IN NORWAY

in most countries, the regulations speciy a
minimum age for the holder of un amateur license
- usually 16 or I8, This creates frustrations tor
youthtul aspirants to amateur radio, for example
thase who have been introduced to radio through
the scouting movement,

Recognizing this problem, the Norwegian Tele-
communications Administration has proposed to
establish 2 Novice license in that country to permit
youths below the minimum age of 16 to sample
atateur radio from their own stations. The new
license wouid permit the holder to operate vw
vnly, with a maximum powsr input of 15 watts,
for u period not exceeding two years. The appli-
cunt will be required to pass examinations in basic
radio theory and regulations and a Morse code test
at & words per minute, and to be at least 14 years
of age.

With the adoption of this proposal, Norway will
join a small but growing number of countries who
issue Novice licenses,

DX OPERATING NOTES

Reciprocal Qperating

(Bold face type indicates changes since last list.}
tnited States reciprocal operating agreements
exist only with: Argentina, Australia, Austria,

This gathering of key members of the Organization
Radio Amateurs Republic of Indonesiz {ORARL)
tonk place during the annual contest awards
ceremany held recently in Jakarta. {l-r} YB®s ABB,
ABD, CJ, BR, JC, BY, and BT. [Photo hy
YBOAAV)
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Per-Anders Kinnman, SMBZD receives his 'Cal-
cutta Key.” {l-r} SMBZD; Dr. J. A, Saxton, 1973
President of RNGE; and Sir John Eden, British
Minister of Posts and Telecommunications.

Barbados, Belgium, Bolivia, Brazil, (anada, Chile,
Colombia, Costa Rica, Dominican Republic, Ecua-
dor, FI Salvador, Finland, France*, Germany,
Guatemala, Guyana, Honduras, India, Indonesia,
Ireland, Israel, Jamaica, Kuwait, tuxembourg,
Monaco, Netherlands*, New 7Zealand, Nicaragua,
Norway, Panama, Paraguay, Peru, Portugal, Sierra
Leane, Yweden, Switzerland, Trinidad and Tobago,
United Kingdom*, Uruguay, and Venezuela. Sev-
eral other foreign countries grant FCC licensees
amateur radio operating privileges on a courtesy
basis; write A RRL headquarters for details.

Canada has reciprocity with: Belgium, Brazil,
Dominica, Dominican Republic, Ecuador, France,
Germany, Guatemala, Israel, Luxembonrrg, Mexico,
Nethertands, Nicaragua, Norway, Perw, Portugai,
Panama, Senegal, Sweden, Switzeriand, U.S., Urn-
guay. Venezuela, and Commonwealth cuuniries,

Third-Party Restrictions

Messapes and other communications — and then
only if not important envugh to justify use of the
regular internatiortal communications facilities -
may be handited by U.S. radio amatenrs on behatf
of third parties only with amateurs in the following
countries.** Argeniina, Barbados (only LS. sta-
tions f8P), Bolivia, Brazil, Canada, Chile, Colom-
bia, Costa Rica, Cuba, Dominican Republic, Ecua-
dor, EI Salvador, Greenland (XP calls only),
Cluyana, Haiti, Honduras, Israel. Liberia, Mexico,
Nicaragua, Panama, Paraguay, Peru, Trinidad &
Tobago, Uruguay and Venezuela. Permissible pre-
fixes: CE CM €0 CP CX EL H(! HH HI HK HP HR
LU QA PY Ti1 VE VO W or K/8P XE XP YN Y§
YV ZP 4X 4Z B8R and 9¥4. Canadian hams may
handle these same type third-party messages with
amateurs in Bolivia, Chile, Costa Rica, Dominican
Republic, El Salvador, Honduras, Israel, Mexico,

Peru,

Trinidad & 'Tobago, 1.5,
Permissible prefixes are: CE CP HI HR KOA TT'W
XEYSYV4X4Zund 9Y4,

and Venezuela,

DX Restrictions

Arnateur licensees are warned that international
communications are limited by the following noti-
fications of foreign countries wade to the [TU
under the provisions in Article 41 of the Geneva
{1959} Conference,

The irector General of the FPosis and Tele-
graphs Department of Vietnam has notified the
1TU that there s no objection to communications
between amateur stations in other countries and
KVSAC, However, communication with other ama-
teur stations in Vietnam (XV or IWR) i< forbidden.
Canadian amateurs may pot communicate with
Cyprus, Gubon, Iraq, Pakistan, Turkey, Khmer
Republic (except XUIAA) Vietnam, Libya, and
Yemen. Prefixes to he avoided by (Canadians are
APTA TRS XU XV Y1 ZC4 3W8 4W SA.

¥ Agreement includes overseas entities.

#*Py gpecial agreements, third-party traffic is
also permissible with amateurs in Australia and the
Federal Republic of Germany for traffic regarding
amateur satellites, with 4U11TU, and with per-
sonnel of Project Hope in Jamaica. [ﬁ:-"*:ﬂ

Happenings of the Month
{Cantinued from page §3)

Mav: “Towards a National Plan for 2-Meter FM,”
by Ioho A. Mason, WANSQ

June: “The W2FMI 20-Meter Vertical Beam,” by
Jerry Sevick, W2FMI

July: “The Flashlight Sidebander,” by R.P. Burr,
W2KOP

August: “A Twelve Fout Stressed Parabolic Dish,”
by Richazd T. Knadle, Ir., K2RTW

Septeprher: A 4000-Channel Two-Meter Syn-
thesirzer,” by Derwin H. Stevens,
WIUYE/WA2DHA

Gctober: “RF Matching Technigues, Design and
Example,” by Donald K. Belcher, WA4JVE
November: “ Antenna Traps of Spiral Delay Line,”

by Williatn J, Lattin, WdIRW
December: “Simplified Impedance Matching and
Mac Chart,” by James I, McAlister, WASEKA

April 1973

If vou missed any of these articles, they're
worth turning back to!

TECHNICAL MERIT AWARD

An annual eward is made, too, for 4 major
contribution to the technical side of amateur radic

The ARRL Technical Merit Award. The 1872
award, by the Board at its annual meefing in
January, 1973, was to the Radio Amateur Satellite
Corporation, producers of Amsat-Oscar 6. for its
contribution to amateur spave communications:
see the separate story efsewhere in this issae fur the
fun amateurs ate having with Q8Os through the
satellite on 2 and 1{ meters. (Project Oscar, Ine.,
won the paraliel honot in 1962.) (&

The Post Office Department promises faster
mail service with the new Zip codes, Use vours
when wvou write League Headguarters, Use ours,
toa, [t's Daill,
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Correspondence
FromMembers-

The publishers of QST assume no responsibility for statements roude herein by correspondenis,

RECENT EQUIPMENT

® ongratulations on the Recent BEguipment
column i January @87 It is the best one in a long
long time. It is delightful to see lab mecsured
prrameters in place of andfor in addition to, the
wsual description from the manufactures’s in-
struction manual,

Now vaou're giving me the information [ want
and need — hopefully we will see more of this in
future issues, Donald . Neshitt, K4BGF,
Athens, G4

®  The stary an the HW 7 in fanuary brings to
the reader the good points and shoctcomings of
this transceiver. It appears to be un honest
uppraisal, aud Heath took corrective measures.

¢in the other hand, the discussion of the Swan
o80T is a “white wash” job that QST should be
ashamed of. | am referring to the spectral analysis
which is pictured on page 47, but to which no
mention is given in the text.

The Handhook, states, “Fot splatter reduction,
an S/D ratio of 25 dB is couasidered a border-line
minimum. and higher figures are desirable.”” The
Swan 60OUT with its third order distortion product
only 16 dB betow the two-tone output should
certainly not be acceptable, Campare the Spectrum
Analyzer picture of the 6007 with the Hendbeok
rig on page 427 (49th edition). What a difference!

Paul A. White, W6BKX, White Flectronics, Mitll
Falley, C4

®  O87s new approach to “Recent FEquipment™

-- including the ARRL lab menasurements — is
much sppreciated; please coutinue. The more
details  the bhetter. Furl  Tonjes, W4NG,

cluinesville, FL

® | am very much in favor of releasing the
ARRL 1ab findings and figures when reviewing new
equipment and | feel that it is Jong overdue.

As a League member, 1 would ask that you
coatinue to pubtish all lab data and measuwrements
and compare them to the manufacturers data and
thus make (ST an even stronger consumer ad-
vocate for our fine hobby . . . . — Dexter Young,
WAMLA, Lo Habra, CA

® [ am happy to see that the people we pay
through our dues te write technical articles and
related projects have also been able to improve
commercial equipment just voming out on the
market. £ am referring to the Heath HW-7. WICER
aid others should be given praise for helping to
correct certain problems in equipment such as the
HW-7. t am letting you know this because many
hams take the ARRL technical staff for granted
and do not realize just how much they reully do, —
John C. Schaefer, Jr., WA2QFDW, flollis, NY

® | like the more revealing format. Three other
magazines carry press releases and generally favor
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able reviews of new equipment. ST is in the
unique position of being able to offer snmething
different.

The ARRL measurements on new equipment
are useful. But, in my opinion, the reviewer’s
enmments are cven more helpful, A piece of
equipment can meet published specifications but
il be poor in actual use. Conversely, it might fail
some specification but still be, overall, a great prece
of gear. Frank and fair comments make these
situations clear,

Another important ingredient, present in the
tanuary section, is prior notice to the manu-
facturer of unfavorable results. Some production
units of the hest design will have tlaws .- the
manufacturer should not be averly castigated for
these, Also, if his design has flaws and he is willing
te carrect them he should be allowed to Jdo so.
This result s helptul to amateur radio and is a
valuable service of QST. - Jack Althouse, KoY,
Palamar Fngineers, Es-ondido, CA

RESTRICTIVE REGULATION

® Why isn’t ARRI doing more tn fight Docket
19555, the KOO proposed environmental rules?
These tules spell the end of the line for much of
amateyr radio. The former FCC amateur chief, Bill
Grenfell, WAGF, said that the proposed rules were
faolish: “Fuor the FOC to require that the sight of
vour proposed antenna be endorsed as pleasing to
the eye by every gne of your neighbors before you
van put it up is just about as unpracticable as one
van get!® (Auro Call December 1972).

¥ou should be telling hams to write in protest
to their Senators and Representatives and to the
President. You should be giving a fot of attention
ta this major threat to ham radio. Qur antennas
Jon't cause any poliution und yet they are going to
he treated as it they were poison. § think that the
League has let us down and is not representing hum
radio strongly encugh. Nickolaus k. Legzetf,
WA T PCM, Chicago, (L

® | wonder what ARRL s doing shout this
crazy FCC rule-making, | always thought the
ARRL was supposed to be hehind the amateur. Up
to now, | don’t see the ARRL domng a darn thing. 1
am on the Tech. Committee of the CFAR repeater
here in Chicago and we are all waiting for some
action. What to do? I think fellers like you ought
to get off their fannies and see what the PUC is
trving to pull. ~ O W. Peterson, wosH, Chicago,
IL

[EDITOR’S NOTE: Perhaps reader Leggeit missed
the iLeague’s comments in Docket 12555, be-
ginning on page T8 of (ST for December; i} is
worth rereading! And both W9SH and WAIPCM
shouid approve of the resolution appearing on page
11 of the March issue.l

® The Pilot Knob Amateur Radio Club (Kansas)
unanimously supports the action of the League's

QST for



Board of Directors as contained in the resolution
of Junuary {8, 1973 [p. L1, March OST]. We, with
the League, do not understand the increasingly
restrictive regulations imposed on the amateur
service. Your lead in this matter is appreciated. —
W. T. Thompsan, WPNY (3, Prestdent

®  The Potomac Valley Radio Club unanimously
support the ARRL Bouard resolution of January 18,
1973, This club appreciaies the efforts of the
League in behalf of all radio amatenrs to assure the
continued growth of amateyur radio in this country.
= Leland W. Smith, Jr., WAYZC, Secretary

®  The Capitol City Amateur Radie Club
(Montana} and its members share the concern of
radio atmateurs everywhere vver the progressively
restrictive regulations imposed by the Federal
Communications Commission upon the Amateur
Radio Service, and enthusiastically endorse the
program of resistance and counteraction con-
templated by the lanuury 18 Resolution of the
ARRL Bowrd of Directors. H. [ Luxan,
WA 7000, Vice President

®  The Mt. Vaca Radio Club, Inc. whaleheartedly
endorses the resolution, We turge vou to do
everything in your power to carry aut the program
charged to you in this resolution. - Norman
Frooks, KoF¢), President

® The Delta DX Association fully supports
upposition to the latest FOC interpretations of the
rules and regulations concerning amateur radio. We
sincerely hope that the ARRL cun find the
necessary  ways and means of getting these
interpretations cancelled. - Clify Ryan, WASWEY,
President

® )t secms to me ARRL is overreacting to this
situation. We have all waited it seems like yvears for
these decisions on rather complex issues, and is
also seems to me that the FCC has done rather well
in arriving at reasonable compromises.

A tot of the hue and cry seems to be about
incentive licensing and net nperation. Many of the
nets I've heard are rather childish and not worth
the spectrum space they use. If they are really
handling traffic or accomplishing samething, then
fine, If many of the hams that holler so loud would
get busy and get a better grade of license 1 lot of
problems would be solved. . . .

I'm all for ARRL, but it seems to me that a
little more abjectivity and less emotion is needed,
- R%err k. Leo, WILR, Bozeman, MT

® Some planned and already existing new
regulations make me believe [ am back somewhere
in Eurape serving some kind of little tsardom.

To reverse the trend, 1 support and en-
thusiastically endorse the resolution of the ARRL
Board of Directors at their Janwary meeting,
namely, that the ARRL should vigorously under-
take @ progrum to seek more reasonable regulation
of the amateur radio service. - Les Radnay, WIPL,
ex-HA4SA, Melrose, MA

® | was very sad to receive word thut the ¢
has denied all petitions for reconsideration in the
matter of the new repeater rules. They could not
have “possibly seriously studied all of them and
then come ta the conclusion that they were all
without merit. There must have been some very
well considered petitions involved and for the FCC
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to dismiss them without serious study is most
distressing . |, .

« In this case, there was 1 natice of pro-
posed rulemaking, bui the final rules as adopted
bore little resemblance to the proposed rules that
the FCC published in its public notice. Since there
were so many changes made, { contend that a new
notice of proposed rulemaking should have heen
mdde 5o that interested and concerned parties
could make comments for consideration by the
Commission, . . .

This matter is something which will affect fm
repeater operation all across the nation for vears to
come. ln my case, | am a trustee of the Detroit
Area Repeuater T'eam's repeater system and the new
rules will require us to spend several thonsand
dollars o obtain antenna coverage patterns and
other special requirements in the new rules. We do
not have that kind of money and if the rules are
wllowed to stand as they are, our repeater will
probably have to suspend operations. The FOC
should not he allowed to get away with enacting
rules which are more strict for amateurs than for
commercial repeater systems! — Kefzh B. Petersen,
WESDZ, Technical Director, Detroit Area Repeater
Team, Royal Ok, MI

®  The amateur service, which has z very miich
envied recard of compliance with the law and
self-policing, s hardly deserving of such harsh
interpretations and restrictions. The wording of the
Commission’s rebuttal to the League’s request for
reconsideration of the phone band docket raised
doubts in my mind of the Commission’s npinion
on amatewr radio. | wouder how many public
service-oriented amateurs wilf stop handling traffic,
attd other public service-oriented activities, because
of possibie kickbacks by the new “rules?” Also, I
wonder how many amateurs will ahandon home-
hrew projects, especially in the area of repeaters,

becanse of increasingly complex technical
regulations? Paul  W. Reich, WA7?0IG}7,
Bozeman, MT

® | share the Board's deep voncern over

regulatory matters and interpretation of the new
rules; however, | remain firm in my conviction that
the 75-meter decision was best in the Tong run for
amateur radio. Moreover, the (‘ommission's ob-
servations concerning Conditional Class and the
statement that they would bhe doing something
about it should help to get some of the Conditional
Class hams scurrying to the nearest FCC examining
otfice!

I presume my support of the FCC’s action
cancerning 75 meters will be part of the minority.
However, in a recent Southeastern Division ques-
tinnnaire, the first 1000 returns indicated 84% of
the respondents as being “'reasonably well satisfied
with FCC rulings.” — JSomey A. Cundry, WatH,
Atlanta, GA
I[EDITOR'S NOTE: The aforementioned poll was
taken in November; the environmental protection
matter was noi publiclzed until the December issue
of Q875 the “Evebank” decision ditto; and FCC
denijals of petitions for reconsideration in the
maiters of phone suballocations and repeaters were
not publicized until March, ]

®  We've been bombarded with large doses of
indoctrination that the future of amateur radio lies
in moves on the international level; that we must
conform to the supposed needs throughout the
world. Perhaps so, who can now answer that one?
But wouldn® it be ridiculous to win the inter-
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national battle and lose enough privileges at home
ta so severely restrict our activities that we waould
see the nmatuer service wither on the vine?

For some unknown reason ail of the recently
released new rules and regulations seem to have
become mote and more regulatory ifustead of
allowing amateurs to gu about their business as has
been its tradition for so many yeans. Chie
Cutterell, WBSIN, Lakewood, OO

® The filing suggests that dividing the “tun’t
hands so 48 to furce tncentives and higher class
licenses on the serious wmateurs is desirable, but
when incentive Ticensing starts interfering with
emergency communications it’s no longer a good
thing.

V'm a strong supporter of incentive licensing,
but 1 hope §J-Walker-and company will adopt the
League-requested modifications. Our public-service
capabilities snust take precedence. Dave Heller,
& IHNP, Levittown, PA

® At long last the ARRI blew their finals at the
FOO for some of the recent decisions handed down
fram Washington. Hang in there, Newington.
Better late than never! . . . Lou  Schurrer,
WB6OQON, Hollywood, C'A

® The action - and more important, the
philosophy - of the FCC in the “Hyehauk Matier™
is one more instance of a growing teadency on the
part of the administeative branch of the Govern-
ment to impose excessive control on sctivities of
the citizen. [ would not want this to be construed
as a politieal « partisan point of view, but it
hecomes more und more apparent that Govern-
ment agencies in pany aveas are expanding their
respuonsibilities beyvond the intent of the acts which
satablished them. It is indeed unfortunate that the
#C, after decades of regulation in the amateur
service based on successtul self-policing by the
cadio amateurs themselves, bas Jdecided to outline a
rigid interpretation of the rules of traffic handling.
However, it seeros to me that thss s hut one
example of the gradual erosion of our individuad
liberties which seems to be the fashion in
Washington these days. — Julien N, Jablin, W WI,
Shokée, I

® [n the light of sume recent actions eminafing
from the Cammission, we can only offer that it's
ahout time for someone to start screaming, - Arf
Gantert, W30LG, Bernville, P4

®  This rule making imposes tegulations in a
multitude of areas where | bave been unuble to
find any teason for regulation at all. 1t seems as 133
the ('ommission was trying to regulate ayainst any
possible problem that might ever conceivably come
up. Most of the problems re repeaters have been
solved already by the operators themselves, as we
have traditionalty hefd tremendous pride in our
own self-repuiatory efforts, Cettainly there was
some need for organization, buf not necessarily a
need for the KO to take the entire matter from
pur hands. G M. (Mike} Judy. WICCY/
WAL AL, Wenatchee, WA

® The Signal Hill Amateur Radio Chib (So.
Dakota) is unanimously in favar of the action
taken by the Board. Rarothe ¢ Adams,
WgDVB, Seceetary . . . the LT A Heunlth
deiences Radio (lub upanimously applauds the
wisdom and vigor of the Board of Dirsctors of The
American Radio Relay League for its resolution
regarding a more reasonable tegulation of amateur
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radio. Paul Fukin, WHOQFW, Frest-
dent . . . Sumrise Radio ¢dub (N.Y.} is 100%
behind the Board action which proposes that
overly  restrictive regolation  of radio  2mateur

setivities be curbeld. — Steve Scantzoulis, W2HNB,
President . . . The Board action has the wo-
animous support of the South Hay Amateur Hadio
Yociety (Calif.). We teel that your dction is in the
hest interest of umateurs everywhere. — Dave May,
WABHELA, Secretary . . . 'The Tri-State Amateur
Radio Society (Indiana) concur 1ou% with the
ARRL Directors decision to undertake to seck
more reasonzble regulation of the wmateur radio
service, Jay B King, WBWIUL, Seore
tary . . . I'he Old Timer's Radio (lub members
vuted usanimously to support the ARRYL in this
matter. OTRC & 4 select group of active radio
amatenrs with more than 715 man yeirs cuma-
[ative licensed radio expertence. Willard .
Sumrers, K2BOQ, Secretarv-Treasurer . the
Eglin Amateur Radio Society (blorida) discussed
the tesolution passed by the Hoard and went on
pecord us strongly approving this resolution. -
Frank M. Butler, fr., WIRK I, Secrefary . . . The
Harmonic Hill Radio League (N.Y.) i3 10¢ percent
behind you in  your  opposition to  the «n-
viconmental issue. We commend the League for iis
very thorough rehuttal to the FUU on this matter.

tlarey . Fullare, K2DL, President . . . At the
most recent meeting of the Central Qregon Radio
Amateurs, your resolution was read to all members
present. HEverysaooe agread that your views were
sxeellent and that this ¢lub shall try to obtain as
many members as possible to juin with the ARRL

and  pive their  support. toberr M Fox,
WATNVC,  Secretary-Treasurer . . . The ‘lele
phone Amateur Radio Club  (N.Y.) agrees

unanimously that ARRL should seek more reasan-
able repulations of our Amateur Radio service, —
Frani Capellupo, President . . . The Grand
Rapids Amateur Radio Assoctation membership
Jdiscyssed the tesalution at length, is in faver of it,
and  will support it. -- Bernice Scott, Secre-
tary . . . Cnocerning  the restrictions and un-
realistic regufations being imposed on amateur
radio, the Futaula Amateur Radie Club hereby
unanimously supports vour resofution. - Jfames &
Mc(ueen, WB4LJP, Presidenr . . . I'he  1nadian
Hills Radio Club voted to endosse and support the
action of the ARRL Hoard. Frea . Cousine,
WA8AAV., Secretary . . . The Oswego County
Awmateur Radio Association {N.Y.) offers whole-
hearted support of the resulution. — David Brown,
WAZLOW, Secretaryfireasurer I'he
Mantgomery {Ala) Amateur Radio Club will join
in supporting the ARRL in helipiag ubolish this
apparent trend of vverly-restrictive reguilation trom
the kCC. Craig  Rendall, WAIRGH, Secre-
tary , . . The ¢lark Connty ¢Ind.y Amateur Radio
Club {ne., by unasimous vote conveys tull support
wi the Resolution, Comments specifically made
included several to the effect that more regulation
canl not possibly be peeded when BCC i8 com-
pletely unable to enfarce those now in effect with
separd to the Citizens Band Radio Service.
Robert 4. Leonard, WOHRY, Secretary . . . The
membership of the Northrop Radio Club have heen
alurimed wver the recant FUC edicts, particelarly
the newest one tocket 195%%, the ecology
anti-antenna proposal. We are happy to report that
our membership i a formal vote cumpletely,
except for one abstainer, voncurred with the
Hozrd’s action. You may call on us for any help
the League may need to fight this trend to overly
restrictive tegulution. — Robert K. Cubd,
We FM, Secretary,
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CONDUCTED BY ROD NEWEKIRK,* WOBRD

How:

Grommethead Schultz turns out 4 pretiy fair
homespun anchovy pizza if you watch out tor the
hat spots. Heatkits, he calls 'em, We were nearing
the center dividing line when Grom reached over to
activate his transceiver. He mumbled something
abaut a 153-meter repeater.,

“Na repeaters gllowed on 21 MHz, Gromboy,”
we langhed. “Besides, whut’s wrong with the good
uld ionosphere?”

“Yeah, what & wrong with the good old
ionosphere  latelv?”’ grunted Crom. “llere, un-
believer, I'll show you o 15-meter yepeater that
really works. 1t°s hooked up for Africa todav. I'm
oo the list.”

Schultz dialed up a frequency near 21,300 kHz
and we heurd: SXSXX IS CALLING STATESIDE
THIS I8 WALXYZ. “That’s the repeater’s call
today,"” explained Grommethead.

We heard some wesk scratchings on frequency
that could have been SXS3XX or somebady’s
backscaiter., SXSXX IS CALLING WYXYZ THIS
IS WA4AXYZ GO AHEAD. We heard some more
weak scratches, then: WIXYZ REPORTS SESKX
57 IN WISCONSIN ‘THIS 1S WA4XYZ GO
AHEAD, Maore unreadable naisey, then crisp and
clear: SX3XX SAYS WOXYZ is 5-6 IN UGANDA
THIS 18 WA4XYZ 73 THANK YOU GO AHEAD,

“[ should be next,” figured Schudtz. Sure
enough came the repeater’s voice, SNSXX 18
CALLING W9— und so forth, Grommethead gave
fim @ cunservative 4-6 but we never heard a thing
except the repeuter which was §9 plussedy-plus,
The voice said Schultz was 4-5 in Uganda, by golly,
even barefoot off the side of his beam. An
interpational repeater! We marveled at i, es-
pecially the speech provessing that somehow gave
all signals such a pleasant touch of southern accent.

We made var way homeward still mind-boggled.
Was Grommethead Schultz putting us on? The
more we think about it now, the more we suspect
that WA4XYZ is just another fancy ham station,
sart ot a big black box with a litile tun inside

*cfo ARRL, 225 Main St., Newingron, CT 06111,

ZF1SF sported a breezy QTH of the Month last
fall at the end of a Rum Point pier. The operator 1s
WBA4SHB, formerly J21SF, KL7AAY, W4ISF, etc.
Gat dispensed hundreds of Cayrans contacts with
an  Argonaut two-watter and dipeles. W4ZwMQ,
K4SHEB and WBATAF had ZF1VD rockin’ at the
other end of the dock for 1800 contest contacts on
higher power, while colleague WARBRB was makmng
mutticountry 1680-meter DX hay as ZF1GS from
comiortable hotal quarters nearby.
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merely pretending to be a real repeater. Just what
was being accomplished completely escuped us, but
someday there may be a sensible use tfor the thing.

What:

While on the subject of 21 MHz let’s make an
in-depth check of dispatches from the Novice DX
front. Conditions are u far ery from the good skip
of tecent years but our WNs are still in there
pitchin’, 3o fong ww the overseas crowd hangs
arcund to produce activity when those brief and
errutic openings do come wlong, things should
remain interesting, Stick in therse, DX!

ISCW Novice notes und quotes from near and far:

Since WNs have been autharized use of VFOs
X is eusier to work, but you still need patience to
search for it, VOA and Radio Moscow finally drove
me off 40 meters after six months of QRM. Recent
shack projects inchude a1 homebrew solid-state
receiver, an antenna tuner and vhf gear for future
Crenteral work. (fWN2EOO) . . . Worked my tast
continent on my first anniversary on the wir, WN2s,
WN3s, WNRs, etc., really chase this 43.vear-old
Novice around the band tor Colarado contacts!
(WNQGFL) . . . Worked/confirmed 42/78 from
Nebraska on my vertical, HB9AMYZ needs only
WLT to complete his WN-style WAS., (WNEGTI)

L like 15 meters bhest hecanse of (s DX
surprwes and relafive lack of QRM, A lot of us
catt’t get untennas wp for 80, and 440 15 asually
jammed. Conditions on 21 MHz take 1 deep
noontime dip in Pittshurgh, As for Elmers, my vote
goes to WIVE who showed me many a trick of the
trade, (WN3ISW#P) . . . A faint “BYSAR™ answer-
ed ome of my CQs on 15 [ast fall, then was smeared
by German ssb. Im still curious about possible
detivity  in mainland  China. (WNIQMK) . | .
Calorsdo was my best DX until | hanked DK5SZ
attl ZS51CZ. Sure hope they QsL!
(WNAWLK) . . . Working 21 DX stations in 10
different countries is really apreading my fuck. The
duplicate was an extra SM. Still need a G contact,
of all things., Early mornings can still be great on
P81 (WNAWHE) ., . lsed four different routes to
USL 9X5VL. Persistence and patience can pay off

with good cw-to-ssb DX on 21 MHz. Take it easy,
though, since phone 11X aps often are rusty on the
code. Oiperatars at the DX end who give Novices a
break surely

deserve wur thanks, Quickly con-




firmed 35 of my first §0 countries worked with an
HT-40, SB-301, 876, S-element Gotham, home-
made TR switch and Heath keyer. Sure hated cw
when | fiest gave it a try thirty years ago but now
that i'm used to it [ think 10 stay with it.
(WNBTOT) . . . All my fifty-plus DX stations
were worked during my second vear asx a Novice.
The old one-vear Novices who worked so much DX
pefare us deserve much vredit. {ex-WN2MBF)
... DX in Virginia isn't exactly terrific, and 1’
feel hetter when ten holdout countries finaliy
come through with OSLs. When 21 MHz seems
dead just keep calling CQ. ZD&FM answered me
unider such circumstances. Morning action on L5 is
still unhelievable at times. Hooray for ONBVIL
whose OQSL came through in  five days.
(WNAZGE) . . . My ninth QS50 turned out to be
P19 whose suffix was covered by QRM. Sounded
like “ADD.” Any info? (WN47ZY¥Q) . . . With a
new vertical on 15 } hardly ever go hack to the
¢JRM on 40 and 80 meters. Possibly zided by eight
radials hooked to « lawn sprinkler svsiem { xef
consistently gond reparts on 15 watts, Fifteen
peaks well to South America late in the day with
especially good signals from UXs and PYs but
school sure cuts into my DXing! (WNBLOQY)Y . . .
WaAS-hunters could use more KiHés and WHeés on
15, (WN@ELM)Y . . . Had JATOWLs OSL an my
wall just six days after QSO. (WNaPZW) , . . 1
operated commercially years ago at WBSO and
WMP. (WNSERL, ex-WI1AIB) . . . ZEJO really
enjoys working the Novice gang on 15
(WBOZAY . . . USLs from EA FGIAOQHOZ PY
and TF help gase the frustration of worsening DX

conditions, (WN2CTN) . . .t concentrate  on
Ruropeans sach weekend between 20,110 sad
21,135 kHz. {WHGHPPY . . . Glad o offer New

Hampshire schedules any time except normal
weekday working houss, 21,100-21,125 kHa, with
an 8B-303/8B-401, (WNIQEV). . JHIWIX, who
s 1 callector of WN QSLs an 21 MHz, helped
pioneer amateur radio in Japan during the 19208
and '308 as J2GX. He's now an ¢xesufive with one
of Japan’s leading electronic firms.
(WNEVXG) . . . Received VP2LY's curd from
(SL  manager YEIBMYVY within two weeks of
contact. Passing my General exam means the end
of ow-to-ssh ernssmode D Xing fun. (ex-WN2AMU)
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SUNIM favors the code mode with this Cairo
set-up. lbrahim’s daughter Moona likes cw, 100,
and is widely worked: as SU1TMI [photo last
Septermber’s “How's”}, Watch 0300, (Phoro via
W2HNK}

. . . VEs may ngf, be DX to kilowatt Generals but
they’re fun for Novices, | uvse a 723 and A-2516.
My OTH is on Crystal street! (WN9IWY) . . .
KPADLR delights in giving WNs their first Puerio
Rico OSis. | rigged up u 3-element homebuilt
heam in  Navember aithough the old ground-
mounted vertical performed well with my HW-16.
Tell the gang to keep that Novice DX news comin’
in! (WNeOSS) . . . QSLs from ZE3I] and
ZM2GH will complete my WAC. Passed the Gen-
eral exam vesterddy and 1'm already impatiently
awaiting my new ticket. (WN28XDY . . . A cude-
to-voice contact with A2CAB finally got me Africa
in the old upper 50-kHz portion of the |$-meter
Novice subband just before we lost it. 1 have
hatf-DXCC worked, 31 countries  confumed.
(WNTUMU)Y . . . My DX-40, Mohawk and dipole
wurprised me with an evening PJENLO contact on
3109 kHz. (WN2GOI . . . Here's a sampling of
11-MHz goodies captured lately ¥ WN correspond-
ents: AJCAR, CEs 3CF 3FX, CQs 2BB 2FL $AH,
CR&EAL, CTs ISX IWY JAC 3AS, CXs 2XA SBT
TAP, DAILLKE, DIs 1KQ 2BW 45N TAK 7CX, DIs
100 1ET 2ANA 3LR 3ZC 8QU, DKs INL 3UG
IVV SSZ SVB, EAs IKW 585, kisBW, K123 UB
NY, Fs 2DN 312 3MF 5BM SHK 5l)/mm bALA
APl 6BLP 6BRF 6BVS aKBD 8TC 21Q, FGTAA,
FM7s AlMEFS7T WL, FOBBW, FRTAI/E, Gy JXW
IXMM 3YMM 3YSK 4BKY, GIJEX, GMs JAWF
IAWW 3LLP INHQ JTRI aMS, GW40H, HAs
3GA SKBM RKCP, HBs 9AMR 7AMZ uAKL
pARW oNL, HCs 1FM 2HEB sLY, HITRFM,
HKABFX, HRIAC, 1s TAYP 1CGK IRS5Q 2CEX
JLBA 37IQ 4FUU SKFOS aTAD AMUW, [BESLE,
ITORAN, JAs [CIO INHM 1TRE 20V0Q) 2RGH
4ONZ SBHL/mm aAN 70WL, JEIHUT, (His
DXM KPC WiX, JRIGWT, KAs BRO 9L, KiGs
JER 4NFF 6 AKR, KH6HLY, KL7s Al DZU SC,
KPds BBN BPV DLR DPN, KR6B), KV4s 'k EY
HW, K#55 KHN Y'Y, LAs 200 4Y 4ZL 7[W 8CO
SKD 9CE, LUs 23V 6DIX SDTO 9FAN, LXILY,
LZ1KPG, OA40N, ODSLX, OE3IWIW, UHs
1INFOHY IZN 451 6NH ATM, UKs 2BB 218 3A5,
ONes CO DX WR, OFs 2TY AN 7Z, PAYs BEN
DO HR KZ NLU MBO POC, PISNLO, PYs 2BKO
2FOK 4AS1  4AST  SABN, SK6AW, SMs
PAGDJCER 20TY 3ABG 3BY1 JEIV 4EPK SBNX
SRPP SUAK, SPs IPUN SPSL 5PV 6Dl abVE,
SV@s WO WOO, TG4TE, T12s KH WX, TU2DD,
LAy 3KAO 38R @OH., UBSLS, UC'2WP, UKs 2BHBB
IGAS SOAB 9HA GKAS, UR2IFQ, UTSHT,
UWOLD, VKs 2ZW 3ALH 3AR 3BZ 72D, YOLDZ,
VHs 2AX ALY 28T 70Q. VPOR, Ws 5ZIS/YVI
oWDC/HKL, Was 3H5MNJ/TF sSYSI/HEK
WEBSBUQ/KL 7, WH6s HPP HRIL, WL7s HE1 HHX,
Wedas DNJ DPL DQG, ZEs 1¥FY-1IG 1T] 2RV
VY, YO6AW, YUs 2HH 217 3TDS 3ITEM, YVvs
3NG 3VU SBUK sCIT SDRN, ZDSCW, 2¥1s NF
SF WB, ZE3JJ, ZLs 2GH 3C 310, 285 1CZ 6BMP
6KG, 3D2EK, SUTAZ SRIN, 9F3USA, 9J23 IC
MA, YOS5AW and 9X5VL. Just about a DXCCs
warth in that rundown su our sophomore WNs
might still make. the Club. Any Novices tor 10 cw
yet? it's the wrong part of the solar eycleto exped
great things from our new 2%-MHz WN subhand
hut we should be hearing from a pionger or two.

£t
Wheve:!
'ORTH AMERICA — For unusually snappy

(SL comebacks “How's™ correspondents Ws
IRML 18WX IVAH 7HPI, K48 KH 5D, WAs
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9M2GY sent this QSL of the Month to com-
memorate his 500th scheduled contact with Ws
5ZD 6BMN and/or KELAE. Ever try to carve a
cocnnut? (Photo by K6LAE's jr. op)

20NO SVUC 7TRKA, WBs 2AMU SWLK $GEX,
WNs 2EOO 4WHE oOSS TUMU and VETBAF
heartily endorse these QSLers of the Month: CRs
6CA  7FR, DK2OI, DUIIVI, EA9s AQ K[,
ET3USD, FETC, FOSDF, FPAFU, GDITIU, (iM3s
ULl XDN, HCIKP, HMSEE, HVISI, 16TAD,
JABAA, JHIWIX, KAZAS, KH6s CCL BEOQ GEC
SP, KL7s GDO GSC, KP4DER, KSaDY, KVas GP
GW. KX6BB, PAgs KZ VO, PYs ICKV 4AS],
SMSCAK, TF3s HS 3V, TG9CG, TYaABK,
VEIVA, VP2e A LAW ST, VPos DO HUS, VU2BX,

WOAAD/HRA., WAs TARE/IURG GOIKGS,
WN4ZYF/KV4a, XV3IACQ, ZEICU, ZFLWB,
IM2GH, JBRBDA, 4X4UE, 6WBAL, 6YSAH,

SLIVW, 9Q5MG and vY4MH, plus OSL agents Ws
6RNH 7VFO 8CNL 9FI[U, WAs 1HAA 2FLA
AWT G, WBASBK and DJ4PS. Any worthy nom-
inees in your records? . . . Halp! These paren-
thesized brethren seek leads toward pinning down
willpaper from holdouts mentionad: (W1OPJ) VPs
2HC 54, 4RF "33, (WHLO) CP&KG, PY 7SR, Ti2s
MV PZ; (K1IOME) KRoRN;{K9KLR) XF4BA 'a7,
DL (WAGKFZO) ZT2XAC (WN2EOO) DRIVY,
GMILLP, OH3ZN, OK2DB, OZ6P[: (WNe(ISS)
IDIYAA, KAHW, KZ3MS, LUs SDON and
SAHW. Any ‘alp? . . . K3UHP, WB4AUWE und
WNISZO are ready and willing to assume QS1
managerial duties for overseas DX ops i oa
hind. . . . In almost every instamce arrangements
between DX stations and Stateside managers are
made directly as a result of on-the-uie contact. [f
you wishh to handle cards for someone vour best
bet is to query DX stations you work as to whether
or not they wouid like to have vou handle their
QSLing chores, Unee vou find someone interested
in your assuming QSL responsibilities for them it is
usually a simple matier to agree on detajls.
(WaWEFL/1) . About a4 third of all QSts
received here do not indicate my station as a
portable ulthough T never give my call without the
designator and inscribe it clearly on all my cards.
This is yuite 4 handicap to those of us striving for
strictly-portable DX awards which, incidentally,

should be mors pumerous and  worthwhils.
(WRLHG/@) . . . I've been able to confirm sixty
percent n»f my DX contacts without resort tn

ELOP/mm is operated by HMBAP aboard M/V
Midas Apollo, a 16-kiloton freighter on global runs
out ot Tokyo. Off-duty hamming on DX bands is
doneg mostly on 40-, 20- and 15-meter cw with a
homebrew 30-watter and long-wire. Formerly
HM1AP, Cho also holds such calls as HMBAP/DL
and PASSR.
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International Reply Coupons, (WB2AMU) . . .
My QSL response runs about 90 parcent using
self-addressed stamped envefopes, IRCs or mint
pustage das appropriate. Bureau returns seem to bhe
about 65 percent poing hack to 1969, My most
reluctant group of QSLers appears ta be South
American. An ldaho OQTH doubtless helps my
average. (WTTUO)Y . , . Effective January 7, 1973,
I am QSL manager for VPSLD, (WAITHAA)
.« . I've been receiving Q515 for 14-MHz phone
vontacts T haven’t made. What wives? The cards
whetted my DX appetite, however, and I'm hack
oa hf hands now after staying with vhf since 1965,
(WAZ20NO) . . . Finally figured out that ahout
250 DX QSLs received Bere really were meant for
W2LXK. Radio telegraph DYXers, especially those
with K™ at the ends of their call signs, should be
very careful with procedural indicators. (W2L1.%)
... Collectors! My WBSBIIN/mm QSLs are signed
by His Royal Highness (and/or Deepness), King
Neptune, Ruler of the Seas, ete., himself.
(WB81IN) . . . Regarding WTUT's comment on
cugrent Jack of osiginality and pride in OSL
designs, | enclose a sample of my latest. They may
be the first to bear an important ecological
declaration: Printed on recycled paper, (W4UMFE)
v My ZFIPL curd i too large for the usnal
envelope so I'1l accept unaffixed stamps in lieu of
.56 (WIRFW) Panama'’s amateurs used
their 3¥ label in February and March, suffixes the
same. 3EIGC was really HPIGU, {DXNS) . . .
Note the address change for Fiveland’s ARRL QSL
Bureau branch. (NTDXN) . Prince  Edward
Island amateurs insugurated their C1 prefix this
winter, suffixes unchanged. VE LGV signed CLIGV,
{DXNS) ., . WA2HSI disclaims FK8 and FY7
Q31 managerial vonnections. (K2HYM) . . . The
current Callbook stil lists my old address for
ARRLS VE6 Bureau branch bhut VEATK now has
the mob. (VETATH, ex-VE6AAV)

SLA . Pirating of YA oulls evidently continues,
Cards are still received for receat YAIDLC
(815 although that station has Tong been QRT.
Some confusion with the YU prefix on radio-
telephony ulso may be producing QSLs for un-
known YAs, United Nations personned here can be
addressed UNDP Kabul, Afghanistan, Box 20,
Grund Central Station P.Q., New York, NY 10017,
us well as UNDP, .0, Box 5, Kabul, (YATABR,

CDRC) - . Anyane st needing QSLs from
KAGDO-KR6DO should apply via my  home
address. (WA3IUH) . . . AJFE (ex-ZCaMO) is

QSL manager for Qman stations at P.0. Box 981,
Museat, GH.QP holds no A4lis logs, only Jim's
MPAMBE records, (DXNS) . ., EF2s still some-
times stgn 9C9 pretixes with their usual suffixes.
(LIDXAY . ., Former operator Tony Kathro of
XULZZ may be able to supply Cambodia QSLs
from 10 Erw Wen, Rhiwbina, Curdiff, Wales.
(DXNS) . . . JY9VO contacts after 1972 can be
confirmed through WTAZG or myself on the
vistomury  s.a.8.2., of sa.e. plus TRCs,  basis,
(W7IHO) | . . With the help of my new manager,

WBGZIIC, [ plan to QSL 100 percent. (VS6AW)
.. . 1 have V56 AW’ logs dating from October 22,




172, (WB6ZUCY . . . 5till clearing up my
HLYWU OSLing. Just mailed 437 cards to Japan
slone. (WASQVYT/4)

K‘RICA - Difficulties with his printer put
'} uT.16GC far behind in Q4Ling. He apologizes
tor months of delay but promises to catch up
eventually., (W2ADINY . . . Q8Os with XT2AA
wperator Art can be vonfirmed through WEAM,
and the latest liganda call sign variation has
5Z3LW temporarily signing §¥Y3XLW. Jaire’s QSL
burean address is given as P.O. Box 1459, Kinshasa,
hut 2125 tickets have been imvalid since Tuly
aceording to UZRA. {DXNS) . . . U'm receiving
vards far fairly recent QQSPA QSOs but my vwn
contacts using that call occurred only from 1964
through ‘6. Apparently it has been reissued.
(KSLZTY . . . As OS50 agent for ET3USC my logs
an back to March 20, 1972, (WAIHAA) . . .
Never received logs from 9Q5KP so | must with-
draw as his 81, aide, 1I'll torward cards on hand
tor Rim to the last 9QSKP address on file here,
(K2QHTY . . . WALHAA'S loge for VPOHCS date
from Ctetober 19, 1972 (LIDXA)Y . . . My (Sl
ing for EASGY started as of this February. Cards
for eatlier contacts shouid go via VE7BWG.
EL2CR's Uctober 72 wumtest logs disappeared in
the mails; patience, please, until another vopy is
available, Also note that | do not handle SULIM’s
(Js1s, unly those for his daughter, sU1IMI, but | do
farward cards to [brahim when received. (W3HNK)

UROPE - Hereafter only former IP1s will sign

the |1 prefix. Other ltalian stations will use
their propee call area numersls. (WCDXB) . . .
Kussian Antarctic ham stations now sign 4KIA at
Molodyzhnava base. 4K1B at Mimy, $K1C Yose
tok, 4KIDY Novolazarevskaya, 4KUF  Belling-
shausen, <4K1G  Leningradskaya, and 4KIH at
Russkava station. (DXNS) . . . [ have shout two
hundred cards overdue from Moscow’s Box 8%, No
returns for eighteen months with one exception, a
Sakhalin QSL that came theough the hureaus in
four months., (K6SF) . . . My definttion of frus-
teation is reading in JTanuarys“How's” about the
incineration of nnciaimed Russian (SLs while &
hunger for u DXCC-ulinching handful, (K4BZH)Y
L. . My OSL managership for GMeRV cam-
menced with 73 8Os, (K9KLR) . . . 5VAWIL]
ctosed down in Athens and 1'd like to wind up his
(SLing as soon as possible for contacts from June,
14971, fhrough November 24, 1972, incluling Crete
operation November 24-28, 1971, iWALHAA)
.. LX1BW’s logs arrive here twice manthly.
(W3IHNK)
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HA3ZMB 15 consistently
heard on ow and ssb
with his HT-44, home-
spun inhaler, ZL Spec-
ial beam, dipoles and
vertical, Zoli formerly
signed HAGN and is a
long-ayo Hungary school-
mate of K4UQ whao con-
tributes this picture.

OUTH AMERICA — I'm interested in securing
the services of a W/K-and OSL manager.
{HK4ATF) . . . HK4BDA also is inoking for a
Atateside QSL representative. My own cards are
handled by WIVRO and WA9ZAK. (HK7UL)
. . AM4AGP ARRL DX Contest 0Sls, voice
amly, can be QN1d ta my address, also all YVAAGE
contacts since January of this vear. (WQYVAfQ)
O 3MAAGH rudiotelegraph contacts pay  be
confirmed through WeOAT. {WA2ZTU . . . Any-
body had amy luck tracumg the old (1970 USAY
et. 517, APO, New York, NY 09877, address uf
CFPAE smilitny operators? {W9BRD) . . . My
pile of HISIG, WIARCHICT and ZDAHT out-
hound SLs & gradualiy diminishing. (W3ABC)
.. My (SLing in behalt of 9Y3VV hegun
February I, 1973, {KSKXA)

YCEANTA I omanage QSLs for VREITA,
(.. WBALDK/VRI, OXSHA and uny other valls
Rert may sign. 9M&s OEA and SPD wiite to say
that shipping delays at their new Plilippines QTH
caused n QSLing backlog that will be attended to
as soon as possible. (WASAHF) . . . 1 bold the
logs of JD2AN dating from September 3, 1472,
KG68Y s fram July of 71, and 9MaHM reeords
from May 1, (9A9. (K&6ZIF) . ., I'm handling
(&L matters for 3N2GK including (8Os made by
Gerry under his former CPTHW, HUTGE, 0A4YM
and YRPAAN calls, SWL reports from the U.5.A.
must be accompanied hy sase ({RTDVK) - . A
fanuary letter from the French Polynesia P&T
affirms that Clipperton is inactive amateurwise,
will probably remain inactive, and hasn't been
active For veurs, (W2AXT) . Here are JTH
wpecifies gleaned from this month’s “How's” rail-
sack hut keep in mind that each suggested item is
necessurily  neither  “official,”  complete  nor
accurate:

A4FD, 1), Beale, 20 Lavender Rd., Cambridge,
{*B4-2PU, England (or via G3XEC)

Ads FE BE, P.O. Box 981, Muscat

A%IPN, H. Pradhan, Wireless Communications,
Dechentshi, Thimpu, Bhutan

CR3RE. . P. 208, Hissau, Portuguese Guinea

DUIPT, PO, Box 2071, Manila, B, 1.

FEASID, Box 547, Las Palmas, Canary islands

F11CH, 110 Avondale Rd., Killiney, lreland

FBRas A XB XC XX (viz FIMQ) )

FGGE, PO, Box 211, Philipsburg, $t. Martin, ¥,
Wl

HPIRY, Box 869, Panama, B. P,

HPARC, Box 333, Changuinaola, #. P.

JAASOL/mm, 456 Kusz Maniwa, Okayama, Japan
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EABGK practices s English on 20 with this Las

Palmas fayout. Antonio and friends intend a
Spanish Sahara DXcursion this month. (Phoro via
VEIAGC)

I¥eAMH, P.O. Box 117, Zarka, Jordan

IY8DX, P.O. Bax 1055, Amman, Jordan

KFéDG, Box 1037, 2194th Comm. Sydn., APO,
San Francisco, CA 96305

KV4s CF FA, via P, Friedel, W4AHN, Rt. 3, Box
203, Erwin, TN 37650

KX6JX, Box $B, APQO, San Francisco, CA 96555
(or via K2ZKGB)

OHOMA, K. Eriksson, SF.22430, Saltvik, Finland

OXICM, Box 996, Sonderstrom Air Base 3910,
Greerdand

PISNLOQ, B. Stanfield, P.QJ, Box 288, St. Maarten,
N

PY2ZBA, R. Hickey, Box 1. Sao Paula, Brazil

PZSREK, P.O. Box 1334, Paramaribo, Surinam

TUIDR, I, Bibeau, B. P. 4058, Abidjan, Ivory
Coast

VE3MK, B, Bailey, Box 708F. Melhourne, Vic-
toria, 3001, Australia

VP2 GNA GNE GRN (via W4YHR)

ex- VSS9 AWR, W. Reid, Communications %
Electronics Div,, Hg. AFCUENT, BVFPO 29,
London, England

WIRED/KV4A (to WIRED)

WAIGHC!TE (via WBID LY

WAUVYR/TFE {vis WOMKZ)

WRB6WURH/TF, ). Campbell, Box 44, FPO, New
York, NY 09571

YAIDT, D. Tokura, P.O. Box 5, Kabul, Afghan-
istan

ZB2s CF CO, P.O. Box 292, Gibraltar

ZF11OC, PO, Box 845, Miami, ¥I,

ZE11A. C&W (WD Lid, PO
Geargetown, Grand Cay mans

ZSIAUF/3D6 (to DK2SU)

5A3TR, Mohammed Arifi, P.O. Box 2325, Tripoli,
Libya

ex-SH3ILYV, G. Hamilton, VEIEUP, 123 Glencairn
Ay., Toronto 310, Ontario, Canada

SV7GE, P.Q. Box 2, Bassari, Togo

6YSED, 28 Hlizabeth Av., Kingston, Jamaica

YGI1HO, ¢fo Dept. of State Ghana, Washington, DO
pUEYA]

9HSC, Box 302, Valletta, Malta

9I2LL (via I4KIW or WEB2ZHM)

Box 293,

VP25G is among St. Vincent's more active D Xers.
Alwyn indicates that VP2S-stations should soon be
more numerous due to an influx of singie-sideband
dear on the island, (Photo via K3ESY)
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HITC, Box 1167, Lusaka, Zambia

QE2DG, Bax 23010, Kuwait

AM2PU, Box WID-100, Tapab, Malaysia

ex-9M8s OEA SPD, Mr. & Mrs. ¢, Schaub, Re-
gional Relay Facility, PSC No. 2, Box (9047,
APO, San Francisco, CA 96274

9XS5I1C, P.O. Box 198, Kigaii, Rwanda

CI1ATIY (see text)
ex-U’PTHW (via K7DVK)
EASGZ (see text)
EL2DK {via W5PAW)
EL#P/mm (via JA L VE)
ET3USC (via WALHAA)
F&l)/mm (via FSXA})
FEATN (to K41l
ELRAG (via (NBCG)
FLBOM (via DITTCY
FLBWS (via F6AVE)
FPBIIH (via VEGAY L)
GMARY (via KYKLR)
HBO XMW (to WRB2FSC)
HBRAVE (via DK3ST)

ex-HUITGK (via K7TDVK)
ex-HLOWT (to WAQDVT)

YW4E] {via SM3BCUS)
JY9PP {via DI2GW)
KAGDO {ino WA 3LUH)
KVAHW {via KV4CFE)

eX-0JA4YM (via KTDVK)

OHPNA (to QHPMA)
PI7TARI (to PI2ARL)
PIRGY (via W2UHEK)
VY 2WH (via W3D] Z%

VKWW (via VK3IFF)
VKR ZK (to VK3IMK)
VPIEKD (via K4ELK)
YP2AAK (via KARHE)
VP2MH (to VEICGBD)
VPSGR (to WeMAR)
VISLD (via WALHAA)
VPTRA (via GIAMR)
VP91 (via RSB)
VEAAW (via WB6ZUC)
XF10J {via WaQv)
XGiJ (ta XEID
YATVKI {via WIHNK)

ex-YHBREAAN (via KTDVE)

YI8KS (via JAZKLT)
YKLAA (via JAZKSO)
YVIAGP (see text)
ex-70'4MO (to A4FE)
ZDBHT {to W3AB()
ZDHGC (via 2856 X0Q)
ZSIANT (via £X60GE)
JD2AN (via K67Z1F)
ID2GK fvia K7TDVK)
SYAXKL {to 524K1.)
BP6KEZ (to WIRTED)
9CoDO (via KL7RIW)

SQS5Z {via SPSPMT)
SVPWIT (see text)
SZ@BYV (io SV1IBV)
TIZDX {via KTNHV)
TREPH {via REL)

9C9ES (to EP2ES)
9I2AR (via VE4AZX)
9T2BL (via SM6CKU)
GISPA (see text)

Y AVV (via KIKXA)

Your thanks for the preceding glossary should
ga to Ws FCW IRML 18WX (YL IWEL 4WwXZ2
6AM BUSV OLNQ @YVA, Ks 1OME 20T 3CL
450D 6EVY 9UCR, WAs 2FHY 20NO 2TUJ sVUC
TRKA 9FZ20, WBQGEX, WNs 1EOO0 2601 808S
TUMU, KA2P), VETBAF, K. Muller, Columbia
Amateur Radio Assaciation CARAscope (WEZCQ),
DX News-Sheet (G, Walls, 62 Bellmore Rd.,
Norwich, N, 72T, England), Far East Auxiliary
Radio League (M) News (KA2EL), Florida DX
Club X Reporr (K4KQ), International
Short-Wave League Monitor (E, Chilvers, | Grove
Rd., Lydney, Glos.. GL15§ 31E, England), Japan
DX Radio Club Bulletin (JA3GZN), Long lsland
DX Association DX Builetin (K2ZKGB), Newark
News Radin Cilub Bullefin (M. Witkowski, Rt. 5,
Box 167, Stevens Paint, W[ 54481), Nigeria
Amateur Radio Socisty News (5N2ABU}), North
Texas DX News (WSS52), Northern California DX
Club DXer {Box 608, Menlo Park, CA 94025},
Southern Culitornia DX Club Bulletin {WekE1]),
VERON's £2Xpress (PAPs INA TO), West Coast DX
Bulletin (WASAUD) and Western Washington DX
Club Toterm Tabloid {(WA7ICB). Got an item for
the gang we missed? K!




TN CASE THE WORD hasn't reached vou, ut

press time the FCOC has fssued two repeater
culls, WROAAA und WRZAAA, Others appear
imminent.

This writer has spent considerable time hoth in
Washington and in phone vanversations with FCC
personnel to examine i number of the practical
aspects of the rules and
how they are being intei-
preted. The following is a
summary of the major
points discussed.

1) Section 97.108 (4)
s4v§, “Provisions must he
ncorporated to automatic-
4lly limit transmission to a
period of no more than
three minutes in the évent
of  malfunction of  the
cantrol link,”

FCC now interprets this to mean that one can
use u timer ou the transmitter to provide positive
shut down of the repeater transmitter. In other
words, most repeaters operate with a J-minute
timer IDer which will recvele when someane times
it the repeater. This particular timer could be
changed to s two-mioute, thirty-second timer and
still perform in the fashion already described, A
second timer, 3 minutes duration, operates from
the transmitter’s output, not the COR. if for some
reason the repeater locked on, then the second
three-minute timer would shut down the repeater
and the timer wonld have to be recycled manwally
(by radio remote or telephone line). This iz
somewhat easier than having the control station
send a repetitive pulse or some nther signal via the
cotitrol link up to the repeater.

21 On the problem of monitoring hoth the
input and sutput frequency of a repeater before
trapnsmitting there are several unswers, In the case
of a manned repeater (nnt remotely controlied) the
operator can of course monitor both frequencies
oun site before turning the transmitter on.

In the vase of 2 remotely controtfled repeater, if
the controi station is in a location that is capable
of receiving signals of the same level as those
coming into the repeater site, he can monitor at
the control point before activating the repeater.

In the situation where the control station
cannot meet the above requirements, there iy sfill
another alternative nof reguiring down-links for
the purpose of monitoring.

FCC will accept 2 receiver om the output
trequency with a COR {carrier operated relay) on
the receiver, so if there is activity on the output
frequency, the receiver would keep the transmitter
from coming on. This method would mean that 2
down-link transmitter would not be required. How
“tight" the COR would be set wounid depend on
each installation, how near other repeaters an ihbe
same frequency happen to be, ambient noise, and
s forth.

In greas where the majority of amateurs who
are on the input frequency of a repeater, and are
there for the express purpose of being repeated,
the control operator may tirst check the output
frequency (as described above) and then activate
the fransmitter o check the input frequency
briefly to make sure the frequency is clear for
repeat operation.

FOC has asked us to point out that every
control operator, and for that matter, every
amateur, should be thoroughly familiar with Sub-
part E — Prohibited Practices and Administrative
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Sunctions. Control operators should study  this
section of the regulations so they have u clear
understanding of what may or may not be repeated
or transmitied,

FCC wilt also accept down-link monitoring, and
manitaring via telephone, assuming one had wire
control  {telephone line, unlisted number).
Actually, there ure several
passibilities here.

3) Some of you may
recall that KFCC »aid that
nuse of standard dial tones
used to vontrol a repeater
wys  not  good  amateur
practice. 'The question was
asked, “While FCQC says
this, would they accept an
application that used this
method?” The unswer was
a positive yes.

4} Antenna patterns. On the vertical patiern
problem, there uare several possible snswers, The
WRYAAA grosp took therr antenna from its
maunt, turned it over so that it was horizontal,
whout three wavelengths aboye the ground, and fed
it with a signal generator. They mounted a field-
strength meter, calibrated in decibels, about 600
fest away and then rotated the untenna five
degrees ut a step. The field strength readings were
recorded and this information was converted to a
paiar plot showing the vertical pattern. This
method was accepted by FCC,

Additionally, FCC will accept the mathematical
derivation of the vertical pattern. For that purpose,
this issue carries an article by W1YNC un how io
do this. The article simpiifies the formulas for
pattern derivations used by Dr. Kraus, W3IK, in his
widely-accepted text bouk, Antennas.

Several repeater applicants ure showing only a
simple half-wave vertical dipale. The verticet and
horizontal patterns are the standard “text book™
tvpe, 5 “figure eight' for the vertical pattern and a
“pircle’* for the horizontal. Because the standard
refetence antenna used by the amateur division of
FC'C is a half-wave dipole {zero 4B gain reference)
there is no valid reason for FUC not fo accept such
patterns.

Prose Walker has written several antenna manu-
facturers spelling out what is required for filing
with the Commission of various parameters of their
products, so that in the future applicants for
repeater licenses can make reference ta xuch
material (assuming approval). Meanwhile, many
applicants are installing the simple half-wave di-
poles in order not to be delayed by this approval
process.

5y HAAT maps. FUC will now accept that
portion of the map which cavers the i0-mile
required area around the repeater site. in ather
words, one doesn’t have to sead in the entire map
~ unly that portion showing the required eight
radials and 40 check poinis used to determine
HAAT. The border containing the legend should
alsn ke included.

&) As indicated in a March CIST news item,
FCC will accept 2 system of private line telephone
control. The system shown there is a basic
method. Telephone companies in the Bell system
have diffetent requirements as to exactly what can
he attached to their lines. it is important that the
tine is nut unbalanced hy any device that is used.
There are many methods of using the lines without
any danger of unbalance — acoustic coupling, LED
enupling, and so forth. The important point is that
FCC will accept such systems,

QST for



7) ECC emphasized time and again that the
applicant should keep his application simple and
should oot “overfile.” In other words, liberat
rather than litersl fnterpretations of the tules have
eased the burden. Incidentally, ane of the difficult-
ies FUC is having is that there is no standard
terminology in the repeater field. (OUne application
actually used a “kerchunk™ circuit — whatever that
is!} I one has any douhts about terminology, he
should explain in simple {anguage what the term
means.

While there i no official statement to that
effect, we understand that as jong as applications
for repeater licenses are filed by April 3Qth, if the
workload is such that processing is anot campleted
by the June 30 deadline, there no doubt will be
same provision for taking care of the problem.

Repreduced below is the copy of the letter from
Prose Walker to the antenna manufacturers. Keep
in mind that it is up to vou as a purchaser of a
particular antenna to make the antemna manu-
fucturer aware of the fact that he wmust (e this
information.

(To Antenna Manutacturers)
Dear Sir:

1t is assumed that yor are in possession of a
copy of the Report and Order, and Memoraosdum
Opinjon and Order in Docket 18803, That explains
the requirement Ffor antenna patiern and gain
characteristics by amateur applicants tor a repeater
station license,

In submission of data for approval by the
Commission, the following information is normally
provided:

#) Block diagram and description of test set-up.

b) Description of test equipment, calibration
information, ete.

¢y Mame of engineer making measurements and
his qualifications.

d) Horizontat and vertical pattern measure-
ments, computations, or a4 combination of both to
justify the patterns; gain figure(s) in the main
jobe(s) of the horizontal plane, and a description
of the measurement procedures inclnding physicat
dimenstons, ete.

e) Manufacturer’s type aumber for each
antenng associated with the pattern and gain
figures, and descriptive information on  each
antenni,

Upon submission of appropriate data, the Com.
mission will inform yvou if the antenna charactet.
istics are accepied. tf affirmative, fhen amateur
applicants using such antennas need only specify
the manufacturer’s tvpe number and specifications
for the horizental and vertical patterns and gain
figure(s) and i statement that (he antenna char-
acteristics have been approved by the Commission,
The burden of proof is upon you as the manu-
facturer to provide the information.

1 trust this is the informatinn you desire to
enable you to submit antenna data for approval.

Cordially vours,
A. Prose Walker, Chief,
Amateur and Citizens Division

In conclusion, don’t forget to send us your
repeater registration card for the next edition of
the repeater directory. If you have a repeater, or
propose to put one on the air and you know the
frequencies to be used, you can get a registration
card by making a request to the Communications
Department of ARRL. Also, don’t hoid up your
regisiration card waiting for a new repeater call. -
Wirce
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IS YOURS ONFILE
WITH YOUR QSL MGR?2

ARRL QSL Bureau

The functien of the ARRL OR1L Yurean s to facilitate
delivery io amateuss in the Lnted States, its possessions and
Catlada, of thase Q8E cards which arnve from amateur statinns
in ather pacts of the world. All you have fo do is serd vour Q51
manager {see list belowl 4 stumped, self-addressed enwelnpe,
about % hy £ inches in sive, with your name znd address
in the usual place wo the front of the envelope and your cull
printed in capital letters in the upper left-hand corner.

Cards fur stations in the United States and Canada should be
sent 10 the preper call area buregu listed helow. Recent changes
are in bold face.

WKL WAEWNL - Hampden Coiaaty Radio Assgciation, Box
2le, Forest ¥ark Station, springfield, MA 21108,

W2LK2,WA2 WB2ZWN21- North Jersey 11X Assn. P.Uk Box 505,
Ridgewnod, NJ 07451,

W3,KIWAIWNIL — Jasse Bieberman, WIKT, RDY 1, Box 6s,
Yalley Hitl RA,, Malvern, PA 19333,

W4.K4 — Nerth Alabama DX Club, P.O. Box 2035, Huntsville, AL
35804,

WALWHEI,WNE - I, R
Mglbourne, FL 32901,

W5 RS WA WBS WNsL
Sherman UX 7504940,

WH,KAWASWBOWNE  — No. California X Club, Box 11, Las
Altos, A 94012,

WL K7WATWNT - Willamette Valley DX Club, §nc.. .0, Box
555, Portland, OR 97207,

WE KL WASWER WNS Columbus Ameateur Radio Assq.,
Radio Boom, 280 E. Broad sit., Columbus, OH 43215,

Wa Ko WAL WBY,WN9 — Northern Hlinois DX Asult,, Box 31w,
tlmhurst, 1L 601 26,

W@ - Repgie Hoare, WAOYP, PO, Bnox 115, Mitcheliviite, 1A
EHTR

Ko, WADWBe WN@ - 11, Phillip 13, Kowley, KOZEL, Raute 1,
Box 458, Alunosa, CO KE10t,

Kbka wpal Alicis Rodriguner, KP4CL, PO, Bax 1w, San
lpan, PR o902, :

KV4 — Graciano Belardo, KV4CE, B. 0. Box 572, Christiansted,
&t, Croix, VI 00820,

Baker. W4LHR, PO, Box 989,
ARRL W5 OSL Bureau, Box 1690,

K25 —~ Lee Dubre, KZ30I5}, Box 407, Balbos, CZ.  Bax 407,
Balhoa, (M4,

KH6,WHel- Jobn H, Oka, KHeDQ, P.0O. Box 104, Awes, Uahu,
Hi 9a708L. i

KL7,WL7 ~ Alaska Q5L Bureau, Star Route Hax »3, Wasilla, AK
DPROET,

VET — ., ), Fader, VE1FQ, P.O. Box p63, Halifax, NS.
VE2 - A. (5. Daemen, YE?[], 2960 llougias Avenue, Montreal

dul, PQu

YE3 — R. H. Buckley, VR3HW, 20 Almnnt Road,Downsview,
ON,

VE4 — D F. McVittie, YE40X, 647 Academy Rosad, Winnipeg
R3N OL8, MB.

VS — A, Lloyd Jones, VESIl, 2328 Grant Road, Regina, SK.
548 SkS,

VEG ~ 0, ¢, Davidson, VE6TK, 1108 Trafford Dr. NW, Calgary
41

. AL
Y17 - #H. R. Hough, VETHR, 1291 McKenzie Rd., Victoria. BC,
VES — Yellowknife Centennial Radio Club, .0, Box 944, Yel
lowkaife, NW'T, Canada.

VO — Lrnest Ash, VOTAA, P2 Bax &, 8t John's, NE.
vonl. Gooss Buy Anateur Kadio Club, F.0. Box 231, Gouse
Bav, LB

$WL — Leroy Weite, 3% Hanaum St., Ballston Spa, NY 12020,
IThese bureaus prefer 4 144 by 9 £/2 mch or No. L husiness
envelopes.
Q81 Rureaus for other LS. Possessinns and for otheo
countries appear in the “LARL MEWS™ section of the June and
Necember issues of P87,
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CONDUCTED BY BILL SMITH,* W7JNK

Space Diversity Reception

FPHE USE OF diversity reception techniques,

particulasly v the ht range. is not new. The
tirst pupers on the subject dJdate back some 40
vears. But diversity reception, the combining aof
ane or more antennas and receivers to nepate

received-signal  phase distortion, has seco little
application on the amateur bands.

Though fhe technique is widely used on
vommercial  frequencies, where sutbicient  real

estate is availuble to plzce untenna arrays five or
mare wavelengths apart, few amateurs have the
sround area at their disposal. The situation vhanges
af vhi, where o tree-spuce wavelength at 50 MHz is
approximately 20 feet, 7 feet at 144, shehtly over
4 feet at 220 and 2 feet at 432, On many house
lots 1t 15 not difficult to wchieve « S-wavelength
spacing at six meeters, and 1} wavelengths at two
theters  is  even  essier. Now  what can  be
dvcomplisited with twao arrays of similar antennas
spaced several wavelengths apart?

it is pencrally accepted that over-the-horizon
vht signals  are  scattered, with the possible
exception  of  most  fonospherically-propagated
signals. How suattered signals arrive at the receiving
site 15 @ “wuesstimate™ ut best, 1f they asrive in
phase, the signal level will be steady. [f not, there
will be fuding, usually ubout the time we’re secking
an important bit of information. This 8 where
space  diversity (and polarization  diversity
mentioned later) can help eliminate fading signals,

A signal asciving at array CAT may be out-
af-phase bul a few wavelengths away the scattered
signal may be wiriving in nhase, Experiments hy the
late. WENLZ and others have shown surprising
differences in sipnal smplitude on similar arrays
mounted at the same elevation, but only a dozen
or moge feet apart, Qver a decade ago WeNLZ
vonducted numerous tests on 144 MHz, using like
antennas mounted side-by-side und separated 12
feet, John found that when the received sigoal
taded an one array, often it was many dB stronper
on the wuther. The tests were performed over
tropo-scatter paths exceeding 200 miles. Similar
results with both space and polarization divessity
were obtained at WIHDOQ in 19492

Establishing a working  system  for  this
elementary  but  otfective  type of  diversity
reception is not difficult. inexpensive slip-up masts
used to elevate [{-element Yagis, fed with

*Hend reports and correspondence to  Bill
Smith, WTINK, ARRL, 225 Main St,, Newington
OT 06111,

1 Pilton, “Antenna Polarization at 144 Me.,"
January, 1950, Q8T p. 15,
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individusl coax feedlines run through 4 switching
relay shead of u converter, would allow sclecting
stenals fram either of the two aniennas. Tandem-
operated rotators could he ased for azimuth
controk. Television station video carrier frequencies
isee page 76, ST, bebruary 1972) can provide
test signals over sefected distances, and such 4
stmple system may convince the user to fry similar
technigues un his favorite vhi band.

Other space dwversity experiments may be done
with individually fed snfennas mounted at
Jdifferent heights on the same support. Highest s
not ulways best! Stiil anather aspect worth in-
vestigating  is  polarization Jdiversity on  iono-
spherically-propagated signals, such as £, Anyone
whao has observed & can testify that it may be
difficult to determineg the direction from which a
given signal peaks. How and from where are the
signals arriving? W6ABN has used  selectable
horizontal and vertical Yagis for years on six-meter
Fand £ paths. His signal speaks for itseif.

in the {tecember, 1971, issue of flem Radio,
W2ZEEY discussed rmore sophisticated diversity
reception technigues, where signals are
clectronically selected from the antenna receiving
the strongest signul. W2EEY's method eliminates
the need for manval antenna swiiching, but fos
those interested in diversity reception experiments,
the thoughts presented here will provide rewarding
results with simplicity and minimum investment.

Editor’s Note

With this issue vour column editor begins his
seventh year as writer of “The World Above 50
Mec.” Ut has been a personally rewarding experience
ta be associated with ARRL and to have made sp
many friends usround the world through the
medium of these pages. Thank you for yvour
continued support. At the head of this column you
likely noted 1'm aow signing a new call, WTINK,
Iy address i3 1935 bkust Michigan Awvenue,
Phoenix, Arizona 85022, for those who wish ta
write direct, U you want to  call, lial
502-971-2566.

OVS and Qperating News

50-MHz DXers found the usual [et-down,
beginning around the middie of lanuary, judging
by the small number of reports received, but those
who did report seem to feel that January and
Fehruary provided at least the customary number
uf scattered openings of various kinds.

WA LPFA, Dartmouth, Mass., who is looking for
double-hop skeds for early summer, caught several
January % openings to s, 8, and 95, and worked
WEZZ4K in Arkansas. Chuck says that the warming
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trend in Japuwary hrought improved tropospheric
propagation to New England. During an aurora
Feb, 21, he worked WA LEXN in Maine, WA1JEYX
in  Vermont, WA3SKE/4 (7 in Kentucky,
WA IPNQ in Maryland, and WBSIWI, Cleveland,
Ohio, via the buzz, between 2308 and 2355 GMT.
WATEXN reported that he had been hearing aurora
signals as early as 2000 GMT, There was x little
aurora around 0320 GMT, Feh, 2.3, afso.

WAIQEY called the lanuary 14 Eg “fantastic,”
Jon worked 4, 8, 8, 9 and @, with 5 watts, a-m, in 2
H-hour session. WAIPCS reports contacts with
Georgia, Alabuma, Wiscousin, and [llinois during
this one, 2100 to 2320 GMT, W&YKS caught
WRSEKT, New Mexico, 4t 1730 on the | 3th.

KSZMS, San Antonin, reporting to WIHD on
[4 meters, found the hand yujte lively during
kFebruary. Ray's observations track well with those
of WASIYX, detailed below. He feels that thers
was an exceptional amount of propagation to West
Texas, New Mexico, Arizona and California during
February. On Feb, 7, Spanish-language TV was
heard, Utah was worked, and Houston-area and
Oklahoma stations were worked on back-scatter,
on a 285-degree heading, The second harmonic of
the 25-MHz WWYV (need a good hand-edge marker
for 50%) was heard the evenings of the 8th and
1ath, along with Utah, New Mexico and Arizona
stations. An unidentified signal on 49,99 MHz has
been heard from the southwest several evenings.

WATEPO, nesr Phoenix, says he noted several
minar £ apenings in January, some lasting for only
a few minutes, and mostly to central Texas and
W6, At Las Vegas, K7ICW savs £ activity increased
cousiderably  during Januazry, Al found three
openings, and compared fo December at this
location, that wwes a big improvement, Says Al,
“This report represents a tvpical winter doldrum
during very quiet sunspol avtivity for above 309
latitude in sparsely populated areas.”

I California, WB6RUN, in the Los Angeles
area, says he, KoAKL, and WB6RFB caught a
February 10 £ opening to El Paso for over one
hour.

WASIY X, San Antonio, observeld no less than
24 apenings on 13 fanuury days, but Pat savs most
were short-lived. Seventeen states, mostly 4s, 68,
s, 98 and ¢s, were included in the sessions, which
covered a total of 865 observed minutes. He ealls
January 7?3 “above average™ far &, Pat keeps
sunspot count measurements also and says, as of
late February, the average daily count was the
lowest since March, 1966, and undergoing a very
rapid rate of decrease, Will April still provide a last
gasp of Flayer DX on 50 MHz, from at least the
southern U857

Wetl known vhfer SM5SLE shown at his operating
position has been very active in Oscar 6 work.
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Moving into February, WASIYX reports an
excellent £ opening on the 3rd, beginning in the
late afternoon and lasting some six hours. Pat
logged states from Virginia to Calitornia, but says
apparently conditions were even better from the ds
amd 8s, with KALEE mentioning KP4s. Hut then
came the 7th through the 10th, The first of the
ahove-50 MHz £ began in San Antonio in the late
afternoon of the 7th, to the Minneapolis area. It
lasted until after 2300 local time, with the muf
peaking to af least 98.5 MHz, to Las Yegus and
Radio Mundial in Guatemala City! The higher-muf
DX was observed between 1900 and 2130 San
Antonio time, with Pat spending most of his time
logging fm broadcasters.

An ice and snow storm the following day
forced Pat to buttery-powered operation. Mexican
and Centrsl American TV came through on
channel 2, and there was # helping of 7s and #s on
50 MHz. VFebruary 9th was a risar-repeat of the 7th
and the following day approximated the %th,
Thanks again, Pat, for your usually detailed report.

[n K1 Paso, WASZLJ caught some of the
January E working stations from South Dakota to
California. In New Mexico, WBSAQX worked @
Texas stations on the Tth and logged TV stations
up through channel 6,

WOMOQ, lawa, writes that during the pust year,
a weak, watery type of F propagation has been
observed frequently at his location, characterized
by signals from the normal single-hop zone for
periods of one to fwo minutes, WEMOQ says that
while the muode is Ioosely called *‘scatter™ it has
none of the characteristics typical of tropo,
ionaspheric, or meteor scatter and snggests a
sporadic sporadic ¥ (fs¢). He suys observance of
these signals is sometimes followed by a4 narmal &
opening. Regular £ openings were caught January
§and 14, to 25, 3s and 4s.

144 MHz activity continues to be centerad
arnund  the uplink to Oscar, but elsewhere,
KaGGIf1, Mass., says many operators miss good
winter tropa opportunity by not watching periods
of high harometric pressure, Lewis reports that
chanaelized non-repeater fm activity is becaming
more popular in vasfern New England, with op-
erators discovering the potential of simplex work.
He says 146.52 and .94 are the most popalar
simplex channels,

lanuary 22 was an unusual day. Be it known
that W2AZL took pen in hand and hrought us




up-to-date with his first letter to this column in
more than six vears! (inad reason, tno, because
Carl now leuds the second call area in states
worked on 144 MHz. State 37 was KPAWL, N.D.,
worked Iast August during the Perseids, but the
clincher was WePQ, worked January 4 om
moonhounce, I'haet was following iwo previous
schedules when contacts were neurly completed,
W2AZL runs a kilowatt input, and four { l-element
Yugis. He says W6POs moon-reflected signals
could be heard zll over the house, The contact was
made with the maon nearly on the western horizon
from New Jlersey, W2AZL has been scheduling
VETBOQH, but loeal power-line leakage has pre-
vented their completing a QS0O. W2AZL is inter-
ested in  other movnhounce schedules, with
stations having tiltable arrays so that Carl can hit
the mnon on the hotizon. His tiltable array will be
completed when the sveather warms. Carl has yet
tn hear his own signai off the moon, which he
hopes will encourage others to try the EME route.
Savs Carl, “they won’t make a contact everytime,
but one a vear puts yvou shead of the game.”
L'ongratulations, Carl, on being top-dog from W2, 1
know of few who have worked harder, or Rept
their esthusiasiy for so many years.

WA2UDT, MN.J. says “mothing unusual™ to
report. Bill thonght the Januwary Quadrantids were
yuite poor. Pings and bursts heard were weak and
of short duration,

K3RYL, Fa., has spent much time working
through scar contacting 36 states and 14
countries through mid-Fehruary, All of his con-
tacts have been made sunning 40 watts PEP ssb to
a S-luement close-spaced Yagi, tilted 30Y above the
Horizon, He says the vinse spacing of the Yagt gives
a uumber of minor lobes useful for satellite
tracking. KIRYL mentions that he, too, has noted
the ap-Doppler shift reported in the February
column, WRLER is searching for more such docu-
mented reports of the np-Doppler, and he thinks
an interesting discovery may be near: une that
could preatly benefit amateur radio. If you have
made similar observations, WQLER would like to
hear about them, W3ILNA, Pa., has also heen
following OQscar, but laments the use of high power
through the sutellite.

A major proiect completed recently hy K3QCQ
is a versinn of the single-ended 4CX2508 amplifier
(ARRL VHF Manual) for 144 MHz. Bill revised the
tuning arrangement to use a vane, in place of the
serew-driven disk of the originai, This results in
smooth tuning and improved overall performance,
He wul send details to anyone really interested in
building the amplifier. Write Witliam J. Lakatosh,
208 Poplar St., Lebanan, Pa. 19042, and enclose
SASE.

Rill made hig first Michigan comtact Jan. 11,
with WBYI0, 300 miles, and also worked WBDGF
and K8ITE, 300 miles., They have heen worked
regularly on schedule sincs that time. The two
nearer ones dre dlways readable. WYL is heaed,
but not always solidly readable. W3QCQ worked
New Hampshire, illinnis, ('onnectient and Ohio
during the Jan. 20 aurcra.

WA4BZP passes slong sume striking evidence of
need for hetter voice-aperating technigues. When
Tom flew from St. Paul to Atlanta recently, he
listened on varipus 2-meter fm channels much of
the wav, at 37,000 feet, Needless to say, he heard
plenty of stations. He identified 18 stations (4, 8,
9, ¥}. Many athers were heard, but signing too fast
ar with unclear enunciation prevented more than a
wild guess at most of the calls.
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Eor those needing Tennessse, WB4ZDA offers
his ssb services from near Memphis. Skip runs
about 00 watts and 4 40-element collinear 55 feet
high. WR4ZDA's address is 7747 Kiowa Avenne,
Millington, Tennessee 38083, 1n Tulsa, WBSBKY
seeks meteor scatter schedules for his RKilowatt and
10-element callinear. Write Will at 10114 East dth
Street, Tulsa, OK 74128, Shelby Ennis, WBEDMD,
st Clio, Michigan, has qualified for the Osear 1600
certificate, huving worked over 30 states and 10
canntries,

Here is a bit of winter-time trapo DX, worked
on 2-meter fm, as reported by K6YLQ. Larry says
that WAGZRH, remote, Santa Barbara, worked
WASDGS, remote, in Eureka, ut 8 pm Jan, 31. This
is u hop of more than 450 miles.

From near €hicago, ¥9HMB is among the
growing number to have worked the wxcellent
nonghounce signal from WaP0. Frank made his
contact Febreary, 12, with solid signals. He had his
FME array on 2 small temporary mount. Seems as
though his wife thinks seven towers in the yard are
enough and says ‘no more!” Frank was planning
late-February 220 EME schedules with WBoNMT,
the results of which were not known at this
writing,. K9KQR, alsn near Chicago, says 500
Janwary 13 weather provided tropo into the
(leveland area, and aurora was worked Januoary 20
and 21, from South Dakota to Michigan. Another
weak aurora was worked by bDick Jlanuary 28,
WeMQQ, lowa, worked the Jamuary 20 buzz,
having contacts in Michigan and New York.

In the Southwest, WATFPO. Phoenix, after 2
series of rig failures, was getting his signal through
Cscar in late February, having good success with
100 watts of ssb and a groundplane 40 feet high,

432 MHz is our sext band up for reports this
month, there having been no 220 reports. W2AZL,
N.J., enters the states worked box with 21, running
4 kilowatt and four 13-element Yagis., Carl, youl
remember, was on one end of the first 432 meteor
scatter contact, working WOLER over 2 1000-mile
path, last August. K20VS, N.Y., updates his 432
standings this month and says he is still working on
a 1296 solid-state amplifier design. WAGEXY,
Ridgecrest, is preparing for a serions moonbounce
assault. Chuck, who is alwavs building new equip-
ment, is consiructing 2 separate ham shack for his
EME Installation. “'Have the roof, walls and door-
way finished . - . looking better all the time,”
reports Chuck, Hetween pounding nails, Chuck
drilled tropo signals ovet the mountain path to
WaEFZ] at San Jose, three days in Janvary, includ-
ing ssh contacts on the 16th and 23rd. These were
the first ssb contacts after mure thun | B months of
schediles, obten succasstul on ow,

WOYYFE, 1., is on 432 aad reports making
several contacts, but is preparing to make “hig
noises’ this summer. And near Hansas City,
WBBBHE writes that WOYZS is moving to a rural
focation with a Kkilowatt, 200 feet of tower and
about 100 elements. Do vou think Mike has plans
for something big?

West Coast VHF-UHF Conference

This popuiar yearly event will be held May 5-6,
at the Pen and Quill Hotel, 3301 North Sepuiveda
Blvd., Manhattan Beach, CA. This is a change of
site from eaclier anpouncements. Peter Von Hagen,
WASHXM, is the conference chairman, Box 2473,
Palos Verdes Peninsula, (A 90274, Registration
£3.00. Motel and Hotel information on request.

QST for



CONDUCTED BY LOUISE RAMSEY MOREAU,* W3WRE

The Y1 Story — South America

OR THOSE OF US who say with Kipling “I’ve

never sailed the Amazon, I've never reached
Brazil,” ihe act of turning on our equipment can
bring us into these countries in the fime it takes to
answer a call from any of them. And it is very easy
to work a YL operator in South America, for
about 2400 wamen hold amateur radia licenses in
that continent.

The past fortv-seven years have seen a4 tre-
mendous YT interest in amateur radio since Brazil
opened the door when Odette Chavez, SBTAB,
becatne the fifth DX YL in radio, and sdded a
third continent to the YL map. Argentina now
leads with over 900 women operating in all call
areas. The 448 in Brazil, 287 in Venezuela, and
174 in Uruguay, also represent all the call areas in
these countries, and there are 197 in Chile who
hold a CE prefix.

When Katberine La Pierre recetved OA4CM in
1927, she was not only the sccond YL in South
America, she was the first to hotd one of the new
ITU assigned prefixes, and now Peru has 125 Yls
on the air.

Coiombia has 79 with the HK pretix; and there
are 43 in Bolivia representing all call areas.
Leunador, where in 1935 HCIAY was granted to
the “first lady™ in that country, now has 41
women operators,

The *baker’s dozen” women representing
Paraguay ace: ZP2EL, ZP3DE, ZPBSCI, ZPSDR,
ZPSEK, ZPSFK, ZP5IF, ZP53I, ZP5IP, ZP5SKG,
ZPSNY, ZP5PI, und ZP5SRH.

Of the 39 licensed amateurs in the Falkland

Islands one fifth are Yls: VPADQ, VPADR,
VPRGM, VP8IA, VPRKM, VPRLC, VP8LX,
VPEMF.

Only one woman represents what has been
called the distaff side of amateur radio in four
countries of South America; CEPAD in Easter

YL Editor, 087" Please send all news notes o
W3IWRE’s home address: 305 N. Llanwellyn Ave,,.
Glenolden, PA 190386,

No ¢ommunications gap in the family when Amy
WAS3CAP married Bob Young, WA2JAN, tor both
are members of Army MARS and are very active in
amateur as well as MARS operation. (Photo cour-
tesy of WASNG)
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[sland; HCEMP in Culapagos; PJ2IC in
Netherlands Antilles, and PZIBR in Surinam.

it is not yet possible to create a Worked All
South Amenca award for ¥1. contacts alone, for
these are no women operators listed under many of
the prefixes. The teminine touch is still lacking in
three of the areas that make up CP9: FY7; PI3:
those under PIQ: and the many islands that have
VP8 as u call, ax well as VP9, 8R:; 9Y4; und 8J.

Antarctica probably will be without YL
representation no matter what call is ussigned to it
for, so far, only one woman was able to vperate
offictally  from that ares when EBvelyn Bcoft,
W6NZP, operated from KC4USP during a visit to
that station on one of her many trips to the DX
countries,

The YI. story in South America is one of a
steady increase in interest in amateur radio sinee
1926. Katherine C. T, Lua Pierre is the only one of
the pioneer women of that continent who remains
active with her uriginal call. The picture is, as with
all continents, icomplete for in many countries
both husband and wife operate with the same call.
Also, there i3 always the “bug beat”™ of the
fanguage burrier that can possibly obscure the
identity of a name as being feminine. The changes
hr the lists are constant because more and more
calls are being assigned as the YL interest in
amateur radio increases.

the




At present South America ranks second amang
the continents in the mumber of YL operators.

As zlways, in the interest of accuracy in
presenting as clear a picture as passible of the story
of the YL, world-wide, “YL News and Views'" will
welcome any ommussions. or corrections fo this
report on the tudies in South America.

1973 Buckeye Belle Week

Ohio's statewide YL club the Buckeve Befles
have scheduled Buckeve HBelle Week — the annual
SO getivity begins at 2400 GMT Aprtl 8, and
ends 2400 GMT on April |5, Members of the club
will be looking for contacts during that time using
all modes of emission on all the amateur fre-
quencies,

A special certificate will be awarded by the ciub
to the person who sends in log information tor
working the largest number ot members uf the
Buckeyve RBelles. This is also an excellent time to
scqguire those missing contacts for the Buckeye
Belle certificate, Send log information ta the
custodian Marge Farnet, KBITF.

Ontario “Trillium Weekend™ Results

frene Williams, VFE3BEl has aunounced the
results of the Aanwal “Trillium Weekend™ held in
November 1472: Highest score, VEICQY ) second,
YEIBND; third, VE3AGS. The Ontario Trillium

Marilyn Duncan, VPIMD has been active from
Bermuda since June 1972. The XYL of VPOAF,
she can usually be found on the low end of 20
meter cw, for in VPO land one must first work
200 cw contacts before receiving phone privileges.
{Photo courtesy WINU)

plague will he awarded to the top score holder
VE3COY, and certificates to be presented o the
secund and third piace holders.

The TOT member with the largest number of
contacts during the contest was Daris Cody,
VEIBRO, Winners of the “Lucky Draw™ were
VEIEQK, VE3IDOR, VEICHZ. This annual con-
test is open to all amatewr radio aperators. The
Jates for the 1973 contest will be November 1, 3,
1973,

XYL - YL

Again there have been a series of complaints
from wives of amateurs, a8 well as requests from
OMs tor clarification of the designations XYL, and
¥ L. The definitions are simple. We are 40l YLs, un
the air whether we are 6 or 600 vears ofd, just as
all men are OMs regardless of ape. The XYL
indicates arital status whether the lady be a
licensed amateur radio operatar or not, All of us
are proud to be able to add that “Mrs.” to our
name; XYL is just the way of indicating it in the
“language™ of amateur radio.

JA Yis

interested in vontacting the gals from Japan
and baffled by those initials in the Calf Book that
do not designate the name? Fhe following calls are
4l members of the Jupanese Ladies Radio Society,
and represent the 10 districts gu Sapan.

JAL: KM, YL, ZA, AEQ, COFS, CLI, {UQ,
DAR, DAV, DIM, EYL, FPB, SLU, TQG, VFZ.
SET: ANX, UCQ, GMZ, GWK, HDU, OFY, S5KK,
TCZ, WBH, WKS, WQC. JRI: AJT. DYR, GWS,
HR1, MUZ, PQP, UNE, ¥TY, XCC.JET! BIX, 1V,
ivM, IWT, IWR, 10A, NXOQ, OSG, RXM, SZV,
TEG, TES, IF1ACE.

J42; AWB, BAA, BBG, BBH, BFO, CHT, DYL,
KGM, LSM, NFJ, PQF, RPO, SFY, TB). JH2:
BV 7., GGS, HEZ, KPW, NIP, ORM, RHO,

JA2: JZN, UPR, UTL, VMT. J&3: DTT, IPM,
QLu, ROF, RRR, SVE, JR3I AQE,
(JAGRWALIAD,

J44: ETS, EYL, FRV (RWA).

JAS: YL, AEY, ¥IC,

JA6: RVA, CNX, DGI, ¥, G3E, HBS, ILU,
KZI, NMT, RHA, TOQL, (PR). JA6BON.

JA7: QXX MFM, {BYL), (JSL).

J48: YL, AQY, CDhO, CVE, DHL, DYM, EAA,
EDC, E1Z, DIC, EIH, GIO, IKL. 1QO, JIE, LVB,
MCE, MXB, MWW,

L4499 NB, CHE, CZY, EKM, FNW.

JAQ: EC,'1W, ADZ, JAGPR/IAQ,

Bea Austin, WZHHH, has been DC of the 7th
YI.RL District for three terms, and is a past
president of the Portland Roses. She is not the
only licensed amateur in the family, a nephsw is
K70ZT.
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Mabe) Banks, WaLAX,

Meet the Club, JLRS,

The Japunese ladies’ Radin Society was ur-
ganized in 1456 by a group of YLs in the birst
Dystrict in Japan. Fram a small group in just oue
disgrict, the cink had grown to 134 members in al)
10 districts when they celebrated their [5fh
atniversary in 1972,

Officers are  selected hy members in eiach
district every three years. The 1972.73 officers are:
President Mrs. Fumi  Abe, JALAEQ; Vice-
presidents are JAIYL, and JAICKFS: Seceetary
JHIANX: Editors ot the club bulletin The JLRS,
are JAICUQ, JAITDAR, and JATDY L.

The Y L-10" certificate sponsored hy the cluh
is uffered to all amateurs who yualify. The rules
are  2-eway  communication  with 10 different
licensed YL amateurs, Contacts with YLs any-
whete in the world are recogmzed for Japanese
Y1s, and for DX operators (he contacts muse be
with ¥ Ls in Japan only (definition of DX in this
case I8 auy country outside Japan.) At least one of
the 10 YEs must be g member of JLRS. 10 Q8L
cards, <r other written caommunications confirming
Tway contacts, accompanied by a list of c¢laimed
contacts must be submitted by the applicant to the
TLRS Award Manager: Sachiko Tamurs, JH1ANR,
4- 18-, Midori-machi, Tokorozawa, Saitama. lapan
359. Sufficient postage must be sent with the
canfirmations to finance their return hy registered
mail. Budorsement stickers will be made to the
ariginal certificates for each 10 additional contacts,

“YL News and Views™ in indebted ta “Sam”™
Masami  Saito, JHIPJE/IA4RGO for this in-
tuemation as well as the list of fapanese YLs.

Mabel Banks, W4LAX

Mabet was a very guiet key after she pussed the
fes{ thanks fo World War 11 and the enforved silence

an the part of all of us. but she had the satisfaction
of knowing that she had obtained not only her
(Mass B Amateur Radio Operator’s license, but the
Commercial Telephone, and Telegraph licenses as
well, Afier the war she received {he call WALAX,
and in 1947 qualified for the Class A amateur
license.

When Mabel tells of her equipment lavout she
tatks about a GMXV monitor, a4 Robot monitor,
and Robot camera with 2 homebhrew fast-scan
monitor mounted in TRIPOL for focusing pictures
from the caiiera in addition to the standard station
vguipment. She i very active with slowsecan TV,
amd her DX contacts make the enviahle Tist of

VU2ZKY, VESME, (ReCA, VK3ITE, QDsSHC,
DiLemao,  FsBDI, XELM, DLIRZ, CPIFW,
9Y4vU, HKIBAR, VPIME, ODSBY., ZL1AQY,
VEKeES, G3IZIT. KPAGN, SZgoG, FGIXT,
KL7DIRZ, PZiDA, SKAXA, OHILA, GW3DZJ,
and PAYLAM with good guality pictures to her
credit,

DX iz nat her only S81V accomplishment, for
she participated in the Apollo 9, 110 and Is
missinng and was ghle to relay fair quality piciures
of the lift-off of Apollo 16 to the prime recovery

ship, iqs:r-—i

Sweaty Palms
(Continued frivn page 64

T will call off the manigs of those who have
flunked, repeat, failed to pess the cade receiving
examination, 1f your name is called, please Jeave
the ruom immediately.” 1 am halfway ouat of my
chair, aiming for the door, und a life of CB. “Helln,
Green Giant, this s the Phantom calling. How Jo
you copy? Boy, my new linear is great; twenty
thousand watts.”

The reuling ot the nimes of the condemned is
beginning. | am prepared to die,

“Kvans, Balowski, Crider, Everhardt . . . "
He is getting up. “Tung-Hol™ is getting up, dlll.l
leaving the room. He is oot whistling anvmare. His
Pickett slide rule is in its case, slapping his leg as he
walks., “Tung-Sol” is ouf. He has flunked the vode
receiving, ke has blown it, Hi, Wi . . .

The examiner has conciuded his r't-ulmg My
name is not on the fist. [ have copied thirteen
words i minute. [ have done it, Somewhere on that
paper {5 sinty seconds of solid copy. 1 have done it
I have done it.

Mow, ity like 4 symphony, 1 am going to live,
The pages of theory fiy by, Ohm's law returns to
my head, Not 3 single phase angle crosses my view,

From here, it’s all a downhill tun . . . . 'm a
ham, a rext ham, WOW!

April 1973

Digipet

(Continued from page 54)

Digipet-60 Frequency Counter

Frequency range: 1 kiHz to 60 MHz.

Resolution: | kHz or 1 Hz (at | msor 1 s
gating times).

Dimensions (HWD) and Weight: 2-3/4 X 7 x
7-1/2 inches, 3-3/4 pounds.

Power requitements: 117 Voae, 1 watts (50
to 400 Hz) wr 10 to 14 V do
tnegative side ground).

Price clasy: $300.

Digipet- 160 Frequency Converter
Frequency range: 130 to 160 Milz.
Maximum input sensitivity: 50 my {rms}.
Dimensions (HWIN and Weight: 1 % 6-1/4 x
5-1/2 inches, 3/4 pound.

Price cluss: 350,

Manufacturer; Miida Electronics, a division
of  Marubeni  America  Corp., 2
Hammarskjold Plaza, New York, NY
10017,
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~ News

perating

GEORGE HART, WINIM
Communicattons Manager

ELLEN WHITE, WIYL
Deputy Communications Mgr.

ASST. COMMS. MGRS.: OXCC, R. L. WHITE, WICW; Hg. Swtion, C. R, BENDER, WIWPR;
Contests, .13, NISWANDER, WA 1PUD: Public Service, W. C. MANN, WATFCM,

New SCM Functions. Your hard-working SCMs
huve been granted some new functions, pretty
much at their own sequest, by the Board of
Directors of ARRL at their annual meeting in
January. The action followed a guestionnaire sent
out by the Communications Department asking
SCMs how they felt abont it and, while we were at
it, requesting some uadditional data on SCM

“I CANNOT TELL A LIE”

The other night [ was visiting a friend in
his radio shack who was having a pleasant
080 with a 4. “You're a good 9-plus.” said
my friend, “readability 5 all the way
through, beautiful copy.” After they had
signed, | asked why he had given the 4 a
9-plus reading when the S-meter clearly
registered only 5,

“Aw, what difference does it make?”
said my buddy. “l gve the guy pleasure
with just a4 small “white lie. Besides, the
S-meter doesn’t really mean anything, it's
the readability that counts, and he was
readability 3 all through the 08Q.”

The incident started me thinking, Most
of ug are basically nice guys and want to
have pleagant S0s, It is rather em-
burrassing {0 get a 5-9 plus report and then
have to tell your contact he™s only a2 5 & 3.
S0, what do many of us do, as a rule? Give
our fellow ham an exaggerated report, that's
what, You may well feel that there is
nothing lost in the long run when you tell
your contact “yvou’re hooming in here.” or
“you're real arm-chair copy.” No one is
aptually hurt, and you may have made & puy
feel good.

[ doubt that any two S-meters are
calibrated exactly alike anyway. Some wre
scotch, some are liberal, so what is & true
%-meter reading for any signal?

Su, yvou ask, what’s the answer? Well, 1
doubt there s one to satisfy evervone.
Parhaps we should do away with S-metexs.
It would save money and would make
honest hams out of many of us because we
wouldn’t feel obliged to give out S-meter
readings. As my friend said, all that is really
impartant is the readability anyway.

— K3FDL,
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dctivities, All 8CMs have been apprised of their
new duties by special mlletin.

Perhaps “duties” isn’t quite the sight word.
They .are mote in the nature of privileges than
duties, since the Board’s action was an enabling
e, nat intended necessarily to add to the SCM's
wlzeady-heavy burden of supervising and ad-
ministering operating activities, But down through
the veuars, the membership has come fo regard
SCMs as ARRL spokesmen on afl amatenr affairs,
not just those having an un-the-air connotation.
With authorization for reimbursed travel, this view
has become ever more prevalent, and SCMs have
frequently asked headquarters for assistance.
Usually it was provided: occasionally, when the
“assistance™ involved reimbursement funds for
travel on a matter not directly connected with an
S5CM’s prescribed functions, it was necessary to
demur.

Consequently, the Rules and Regulations of the
Communications Department ate being changed to
permit SCMs fo participate, offictally, in such
activities as public relations promotions; publicity;
convention and hamfest planning, vrganization and
promation; recruitment and training of new ama-
teurs and ARRL members; and dissemination of
information io vlubs, appointees and members.
These new functions were effective with the
publication of the Board Meeting minutes in March
O8T.

Many members will of course say that they
thought these were S5CM functions already, st as
many SCMs told us in their questionnaire responses
that they were already performing most of these
functions, so what else was new?

The question of a change in name now comes
up, Shall we retain SCM, or change it to SAM
(Section Activities Manager) or simply SM (Section
Manager)? Any other suggestions? We may poll 2
sampling of the membership on this minor matter;
meanwhile, the SCM remains the SCM and his
former “required” duties have not changes. The
new tunctions are just frosting on the cake.

Just a short paragraph on statistics. Did you
know that the average (yes, that’s what we said,
not unusual) SCM already spends 37.9 hours per
month at his job? That’s 2 full workweek in most
accupations. The biggest, most time-consuming job
most SCMs have now is generating their monthly
reports. This takes ubout 7 hours.

Most SCMs serve more than one term; the
average is 4.2 vears. Some go 'way back. Look on
p. 6, this issue, then compare with p. 6 for Apr. '63
O8T. Yep, seven SCMs are the same: WIPRN,
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WIAW FALL-WINTER SCHEDULE
(Oet. 29, 1972-April 29, 1971)

The Maxim Memorial Station weleomes visitors. Operating-visiting hours are Monday throngh Friday ! P.M,-
i AM, BHT, Baturday 7 P.M.-1:00 AM, EST and sonday 3 P.AL-3:00 PAL BST. The siation address is

235 Main Street, Newington, Conn., about 7 miles south of Harttord, A map showing Tocal street detail wiil be
ﬂent upon lequp-kf. It you wish to operate, yort must have your origiral operator’s license with you. The station
will Be closed oo Nav, 23, Dee, 25, 1972 Jan, 1, Feh, 19, Apr; 20, i973. Please nate that all timnes-days
ure in GMT, Specific opemtmz frequencies wie approximate and indieate general nperating perioils,

GMT  Sunday Monday Tuesdoy Wealnesday !‘h ureday Frriday Saturdoy
Gl Viveerress ceersarass RTTY Bulletin T T PR .
CODE "PRACTICE DAILY* 10-13-15 wpm —
R 3 - CW BULLET]N e
e d 7 Nnvmu“ 14 080 7080 7.15 Noviced 3.580
-« Y PHONE BULLEEBIN"
.......... 390
CODE P‘I?.A(J'I‘IECE0 DAILYY (35 15 wpm TThSat, 5-25 wpm MWFSn)-—
RTTY Bulletin? ... “RTTY BULLETIN® >
0430 Phone Bulleting L —— PHONE, lfllJ!..LE’!‘lI\lE >
433 - 05004 7290 3.000 7.29 3,990 7.2%0
0500 cw BULLE"!TNI >
0520-0600 1 Novie 3,990 7.15 Noviee® 3, 580
1400 e —— [‘DDE PRJ'AC'I‘I(‘IE.1 (5-25 wpm MWF, 35-15 TTh)
1800- 1900 20728 CWT 21728 BRBE 2‘1'28 CwT 21/28 REB8 21728 WT
1900-2000 14.24¢ 14.040 200 14,050 14,280
20i-2100 7.0 ) 14 095 RTTY  7.390 7,080
2100-2130 21/9%8 SRET 21798 WY 21,98 BSBY 21/28 CW 21/33 BRBS
3 11 CW Bulletin?  ,..,...... CW Bulletint ... ... .-
2200-3230 7.150 Noviee 31.325 Novicet 7,150 Novice 21.123 Novieet T7.150 Naviea
b 1| RTTY Bulleting R'TTY Bulletin®
é’?ggg CPN¢ 7. ﬂ\?g RTTY+ $.025 RTFY 14 \?95 RTTY? (‘PN“
P sersasenrs sremasrire 11 .......... EARERERTSY

TOW Blmetms (18 wpm) and eode praciice on 1,805, 3,580, T.080, 14.080, 21.080, 28,080, 50. 080 and 145 588 MH=.

¥ Phone Rulletins on 1.82, 3,900, 7.200, 14,200, 21,300, 28.590, 50.190 and 145,588 M Hzx,

*ﬁ'ﬁg‘sYM%LIIetlns went at 850-Hertz shitt, repeated with {T0-Hertz shift; frequencies 3.623 7,095 14.095 21.0%5 and
z

4 Htarting time npproxlmate Operating period follows eonrlusion of bulletin or ende practice.

& WIAW will ture the indicated hands for noviee ealls, returning the cali on the frequency on which ealled.

¢ Participation in section trafiie nets,

* Dperation will be on ooe of the following frequencies: 11.02, 21,08, 28,02, 38.08 MHsz,

¥ Operation will be on ote of the following frequencies: 21.270, 21590, 28.590 M Ha.

WI1AW CODE PRACTICE 35-30-25- 9:00 AMEST TTh 1400 TTh

WI1AW transmits code practice according to the =013~ B:0OAMBPST ‘
following schedule, Approximate frequencies are 'he 6230 GMT practice i umitted four times a
1,805 3.58 7.08 14.08 21.08 28,08 $0.08 and Year on  designated nighis when brequency

Measuring Tests are sent in this period, To improve
yeour fist by sending in step with WIAW {bui not
over the air!), and to allow checking the accuracy
of your copy on certain tapes, note the GMT dates

145.588 MHz. For practice purposés the order of
wards in each line may be reversed during the 5-13
wpm transmissions. Each tape carries checking
references.

s et T4 y and Q8T practice text {from the issue 2 months

.‘)peéd.s‘ Local Times/fays ek previoQus} t?w be sentt in the 0230 GMT practice on

10-13-1%  7:30 PM EST dy Q030 AY  the following April dates xnd 0130 GMT in May.
4:30 PM PST

5.70:10- 230 PMEST SuTThS 0230 MWESH  Ape, & [t Seefns to Us

13-20-25  6:30 PM PST Apr. 12:  Correspondence

5-7%2-10- 9:00 AM EST MWF 1400 MWF  Apr. Lé: l.eague Lines

13-20-25 6:00 Al PST Apr. 24; ARPS

35-30-25% 9130 PM EST MWF 0230 FThs May 2@ World Ahove

20-15 6:30 PM PST May 7: Y I, News

WI1ALP, KIAAV. WRJPU, WHIM, W4RKH,
VETFR. Go back ten mare vears and WIALP was
still there. Frank gues back to 1940, believe it or
not! Thirty-three years an SCM. This sort of boosts
the average, but it also emphasizes that members
don’t take on SCM jobs for the fleeting glory of it,
as a general rule, They take it to do a job.

So support your SCM while he is in office, and
help him all you can to do the many things he is
supposed to do and the many other things he is
authorized to and wants to do. He is your clected
administrator of section activities. If he doesn’t do

April 1973

it the way vou think it should be done, you have
two alternatives: support the candidacy and
glection of someone you believe can do it better,
or run for the otfice yourself.

New A-1 Operators, December-Rebruary

WE2ERG W2GS WA3CXY W4DQZ W3GL
KiJH W4AZ) W4CXH WSFLD WeITA
WORLI DK3EQ DJMYVZ HALVE LXIBW
OK3HEE SM3CWE SMAEDH WM7QY.
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W1AW operators, past and present! At an informal
gathering of the CD staff on the occasion of the
retirement of Murray Powell, W1QI5, someone
noticed that there were six present who were or
had been on the W1 AW staff, Here they are, left to
right: W1YNC, W1SL, W1QIS, WINJM, WI1GRE,
WIWPR, Alse ar League Headguarters, but not
present, WINPG, WARJSU.

WIAW “Operators.” The two pictures of
preseat and former members of the W1AW/WIMK
statf, and the ocvasions they represent, brought
ahout some reminiscing, wnd this in turn brouwght
about some rasearch, results of which may be of
interest. Bob Parmenter {WOWTY was the fiest
full-time paid operator, trom 192%33 and Hal
Bubb, WLITD, took his place in 1934 until WIMK
was flooded ocut in "36, WIINF wus the cull used,
from ARRL headquarters on La Salle Road, from
the tlood uatil Feb, 37, whea FOO authorized
W1AW, the Old Man’s personat call. From then
untd today, would you believe it, 26 operators ot
reghlar maintenance staff have worked abt WIAW,
not to mention a number of temporacy {(sumimeri
fill-ins. Here is a list, with the dates, and we hope
(but doubt) that we huve ull names, calls und dates
correct:

Hal Bubb, W1ITD, 2/37-12/41 and 9/45-1/46

George Hart, W3IAMR/WINIM, 8/38-1/42

Hob Morwood, WOOMD, 12/41-1j42

Dave Parmelee, WILFK, 1/46-3/46

Tam York, WIIB], 2/46-11/46

John Rameika, W1IJR, 4/46-9/47

Bill Matchett, W1 KKS, 8/46-10/47

Jim White, W1PHW, 11/46-9/47

tod Newkirk, W9BRD/W VMW, u/47-5(48

Tom McMullen, WRYCK/WI1QVE (now WI1SL],

11/47-11/50

IN A COMMUNICATIONS EMERGENCY,
MONITOR WIAW FOR SPECIAL BULLE-
TINS AS FOLLOWS:

Phane: Un the hour GMT
RTTY: at IS5 minutes past the hour GMT
CW: on the half honr GMT
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Speaking of Hq. station operators, here's the first
one: Bob FParmenter, now WOIWT, at the ARRL
booth during the Starved Rock {lil.) Hamfest last
June, Bob was the silyer-fisted operator at W1MK
from 1928 to [933.

Dick Kidel, W2MHW/WIRUP, 3/48-7/56
Ned Cone, WIWCUM, §/48-7/a%

Bob Morrispn, W3LRK/WIRXL, 8/48-9/80
Murray Powel, WIS, 6/50-12/72

Jim Baerett, Wak VM, 12/50-6/51

Lin Morgan, W2 2G4, 6/51-8/51

Charlie Wood, W2VMX, 8/51-9/52
Chuck Bender, WIQDU/WIWEPR, 9/52.
Bill Parkinson, Ke)sS0, 3/e9-10/69

labn Kaufmaon, WA1CQW, 6;70-3/70
Check Utze, KIUNE, 7/64-1/00

Gus Wilson, WINPG, {/e6-1/68

Gary Awsjukiewicz, WAILDEM, 7/66-2{67
Chuck Watts, WASGVC, 11/70-5871
Tuny Dorbuck, WI1YNC, 8/71-9/72

Alan Bloom, WA 33U, 9/72-

Al LaPlaca, K2DDK/WIGRE, [0/72-

Summer operatars: Unny Dorbuck, W1YNQ
{57.58); Hob Katon, WIFYF (59]; Lance lohnson,
KIMET (6q4, 6i, 621; Jeft Jenks, WAIGFW (o7,
68). Longest tenure (so far). Morray, WIQIS, 22,5
vears. Murray Powell and Chuck Bender worked
together at WI1AW far over 10 vears, from Sept.
‘52 through Dec. *72, when Murray retired, During
mast of that period, WIAW was alone an the
TF-acre farm in Newington, and required a minimum
of supervision from headquarters.

Fxcuse the reminiscing, but the above has a
place in ARRL history, - WINJM

Tanuacy CD Party
High-Claimed Scores

That sneaky Pete of the West ~ the one that
vontests under sa many diffecent aliases the B
has trouble keeping track - has struck again, this
time under the guise of WoPAA. This is obviously
another blatant attempt to contuse the erudite
scholars of (D Party lore. Well, it's not going to
work Ken - WaPAA is really WABDKE wha is
really (but not any tore) KIEIU. Thought you
snuck annther wie by us, eh?

W conditions were great « phone conditions?
ligh! WePAA came through with the second

QST for



DX CENTURY CLUB AWARDS )

Rughiofele phone bistings follow the general-ty pe “New Member™ and “Fodotsement” listings — Jerzary 1-31, 1973

New Members -

LAGGI 61 WRYRPN 119 OQF9FW 09 GAVMY 14 KoC il WRIDKW (00
KITPLIZ 2500 &AM 117 w412 e OKIATEZ  Jud  K4WSK 1 WIOHS Tty
OHZBGI 740 GFE2ZMCL 1le  OHIBMG L OZ7XG N3 K78LY il WIYXM ton
JATOTX 15 WTWN Lie  HERAID (07 W2E00 3 ORICEK ol WAHDX 1
TARAIP 25 WIYTF 115 K¢EOU juh WASSWM  J03  OZIHX Nl WE4hke oo
WHAMHR M4 ROGSW 114 WASDE  tun WhBns 03 SPePZR N0 WBATPI yan
YAIOS 134 SM7RS TR STIE D6 ZD8CS 103 SPTDTP 10 WSRMC (00
WIGUR 13 WRYRI'V (13 JRINRP [0S ONRUL M2 VUZRLG 00 WHSDRO {0
Ok NI P DTS 112 KeSl ms  VIeaZB 102 WILMO (im0 WASSNE (i
TAIKTM [ KANY) (12 VISATW/WITOS  WAISRY 102 WAIMWW (o0 SVSAC pon
WASLHG 120 JRIGMM 110 W3EFTG [Us  JAIXYC 100 WIKZ 10 SRBAR n
WINJ |20 WAYHI U |0§ WA2ELG 00

WollIA 2587 WEOIO 137 Jvele TS KAMEZ FLO PYIAID 105 WASSDT 102
1ABGT M9 W 13h Wida (15 WASZNY Ll WeJNO S WAPWEE 02
KHBGED 220 DLATM 7 IRTRIDE B14 SWMTRS 0 WHOBRPN  jud KITHIO 1)
OHIBGD 148 KARCG [0 RGRSW T1d YL3OVZ  fu? o g8l Bl PISCW i
IARAIP 1% WIGUR 118 JALKIM (12 W4TZX 7 KRUE 103 WASLOL (o
141207, N7 KOHAZ 17 OZ5IR 112 DR4HE 06 W2NHY 103 WAGOLH
K&VRZ 147 1FA9L) S wiLva 12 KINYL fue WAJOEL 103 JnSVA 100

Endorsements

In the endersement Nstings shown, totals from 120 theough the 240 fovel are given in inccements of 20, from 250
through 300 i inerements of 11 and sbove 300 in increments of 5. Fhe totals shown do pot necessarily represent the
exact eredits given but anly that the partivipgnt has reached the endorsement group indicated.

W2IQHH 345 halitT W OKIAM 2500 HEYAMO 200 KSLMG (R KARK 141y
W5GR 30 VETIGIVER 2800 W2BBK Xn o KAUEE/6 200 AGRIP TR HIUVE 140
hoKkIt 1 WIVRO 2D WRIEIW 240 RHeGRD  2K)  KRVRZ 3y OFols 140
K 3MM 0 WHBRELUIN Mt WR4DOY 350 KHeNT 2000 PAGDN st VIIRLDE 1401
KORN 305 1INR 270 WHBRABN T80 KPADLW e W2BZL I8 WailfAaa 140
WANW 325 WIRRH 0 WIDDL 250 Qf4pM 20 waLe) 1800 WEBRWT H4n
warh 200 W3R Mo n M PY2DRU b WALV Al I8 WRARQC 140
VU Wi WdRRP 2700 K48XD 240 VEAVE 20 w4 gy 2Bk LA
WUWNR I3 WAWWG 3T RORNA 40 VFIWB 200 WAL THO  SWIAU 14n
L 20 0 WEHCEH 2 WTRE 240 WIDAL J JTERDE i KEEIQ 121
WARSL 30 WellA 27 HBYKX a0 WP e JAITWSA 1o kabAC 121
WASISI 30 WARNIC I JALLLN 2 W 2 KINEZ 164 KIDDA 1}
WALV 3 QZRKY Ielt KASSN 2 WALLY A 200 KINIVIE  job WIAKE {20
ON4PA s wioy o KHeGKD 2200 WB2VIT JiH)  WISPR Lot WAIMBP (B
WaMHG WIS WA b PAPLRK 2 WAMIBOD O MW WAITNRY 1A WEIEWY 1M
KISGE Jon WRIAMO 260 VEAVYM 2My 0 O WAINNA O M WRILSC farr  WBIZOW 20
kLACER R EIN ] ol WEECX 2l WEpD ok WAPGR Lot WAIINK 130
KoOZL A0 WSWIQ a0 WAKEN 2200 WSRIX 2 WBSHHLX ol WB4ARIIA tn
SMS5WI 0 WAYKED Aol WASSDT ZHU O OWSCWOM M WRYDVY lan WIRKT Py
WIAWK I KEPIND 240 WALINIJe 1) WRYMB 200 HIBYANZ 140 WASOKC 120
WL W A K2IAAC I8 WYGHO 2 WHorQ 20 HBR DI 140 WASZWC (2o
WHOMY o Ko Aah YIRS 2 WARTLY oo JHTAGU P4 WIVUER 12
Z86lW s k4R 280 KpIEA 10 KILBR (80 kK 3BHI 1400 WHPY ]
FESK 290 K4KIN TR0 WHANAR 220 K1OMD IR0 KOUTW/S 140 WuMILG [
K2BT 400 Kol 250 DIGEM 200 K2GHC I8N KORAZ D wWavlaa  1in
PY4LW 90 OHRCY 2800 TATTWN M K41BN 180 weLl 20
WoRkP MW KGAQY Juid KaRN Bn WAUNT 2y K20 8 KORK {40
YVERP) JIn WwWwopD i RIPXT 250 CTIZW o WSPD 180 RpdIRN 140
WHE NET I MDY IR0 WODOE A0 BMTWN 2Ny WRADSA I8y O27TRY 140
RELSG S WIAWKR I WAUSLD 250 RGN 2 WRALR I8 WHEW) 140
WAEOKZ JUS WEHKP 2N DK1Y Mn o RHAGKEY X0 Ww2lw le SWIAL 14n
Ralne 15 WRr T 12AHG Mo YRl 0 WIRLC s GIWOA 1w
KipBls Ao TIBGH 260N L 2GL 2400 WIS 2o WBANVI e K2GRC 10
W2GhC I OFEIWWR O 260 W20V 240 WAL YA 200 WeOHS ol KIBKT/4 {2
w2OT I VEIAGCE a0 WEORT 240 WAIMBO M WHEXD TRt WAHNK 120
Wimpe Iy W2ONK 200 WAMLIG Ty WASAG) i WARGPX Pt WALOMHY 1)
WABBL g WaLOU ol RS8N 2 WIPRLL e WYGHO lo0 WR4TOB 21
WAKZDE I WeTTS 260 WAENRL 2 WYGRI 2 WBYBAQ fell  WARDXG 121
I h MY WITVRO 2h8 WSO 120 WaRRY M ROILRT tott WARVXE b2
GSATA Jul WBHELIM ol WEKAQL 20 ATHR IR0 TATIEN T4y WaMILG 120

highest score ever praduced te a January Party to
take wumber one on the keyed mode while
WoDORB placed his call in the top spot on phone
for the first time.

April 1973

Starting with the April Parties the received
deadline for logs will be moved up to the L0th of
the month tollowmng the Parties. See the April CD
Bulletin for additional information. ~WATBLD
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WIQNY/VE2

{w .
103,230~ 319-63- 4

WoPAA 317,450 AN0-TO-20 wra g T ITE. 5A
K4PIZ 313,100 85%-T0-2U WATGWL  LU2375. 32563 §
WILZK QIR TIO- KEE6T-19 PHONE
WAILOU 266,350 154-70-19  weDOB 126,720 390-64.17
WEIAWY ‘ES 744- F19-T1-20 WAIRDL 125688 3W56-17
RARAI ! UM-6T-2) WAOGT 122,100 40061 1)
WREAW/4 721-67-18  KQRPH 111,825 349-53-13
WAZSRU Tolkas 20 WILZT 106,495 334-6]- %
WY DOR 2381 T05-67-20 WeDGH [0SO 34757 8
WAYALM  238.054- 68489-17  E4VEY G0 440- 6l-a8-10
WAZEUG  220,110- 662-6b0-17  WH4ASON K8, 200 290-a0-(2
Ww4UQ NG00 3677016 WAZUOD R4,7006- 3N[+55.12
KHaRS (K25LL, opl.) KIHXS ¥248935- ’77 '59 i3

[Qs (021 387-66-14  R&OPH T30
WoeDGH t44. 700 SRJ-6b-11  WAZEUQ 6,390 2 4
WAILKX 194,673 594%-63-15 WRIHAD 64,625 2i1-55-16
KRY4HW (WENUT, npr. WATTZO 65Ul 22150- R

141 425« SEL-65-18  WHRAY( 56,18k 20454 6
WABVRE/E [90,125- 5826515 WIFZK 55,845 212.50- 8
WABIVD  [RSAEG- 5556818 W2AFLOD 3278 ne 'Sl- [
WR2R1J | #3550 sd8-6T-20 Wopir 51.350- 2 - 8
VETTT 179,900- SHR-70-17  WIGHT 4R YaLIl- K
Ko LaR, 170 4916713 Wdozi 43,000 4
WASRWY/Y 1AY,975% S19-R5-11 KJRZIP 4.2, 500-
WRBASUY  1aLLlT4 4936515 K4BSS/4  40,040- 52- 4
WALIDHS  tao0s0- duton-15 WAILMY  40020- 1714612
WEBEARW  isuudy- qui-ad-le WsLL 10896 1h2-49- 9
WIGHT | 55,380- 43]-65-16 WIFIL) a0 172-44- 4
W3IN 151,360- 46764~ B Kd4PUZ AR To9-44- 5
WETNT (1,240 436-08-20 WSONY/VR4
WITML/T 146,790 486-63-13 18,160 155-48- &
kALAY 145,275- 442-65-14  WASCAC 36,750 150-49- 7
WALQHU 142,025, 4306518 WAINLD 36425 15047 7
WAIPXA 138500 416-65-14 WENCR 18.650- LS46- 6
K4SXD 134,300- 401-06- % WaARLRY 34080 1472-48-10
L4FAC 131,540 dui-ad-13  waeCpp 33,120- f4D46- 8
WYBIT 131,130- 418-62-13 WAUAUM 31,725 129.47-
WI1AX ooet- 393-65- 8 WIAX 31.6B0- 12548 4
wigrM 121,210- 3RA-b2-13 WBASGY 31600 152-40- 5
WAIRYL (20,085 W2el-13 WAJAFG 200 1144 7
WAMMLE 138,720 Ja5-6d- 7T WHNOH M.87%- 12047 3
wilL)R 116,060~ 358-64-17 WAYBWY/G 2790 12045 4
WHSEEE (14,700 $70-02- 7 WIGN 100 12342 4
WatIlR 113,600k 1556413 WA4EEW 17070 1l6-44- 4
WAIMPC [ [2450- 3i-6%- 7 WAPAN 26,250 12043 S
WIADL Pl 23728 1IR-65-15 WARBVREB/1 16,2300 [19-43- 3
WIQGZ tHs,400- 33%62- 7 WeMAR 26018 114-43- 2
KIZND fude3s. 32263 4 WaplOY Jauuue 123-40-

fowe

SCM ELECTION NOTICE

Toull ARRE memners in the Secrions listed helow.
Fun are hereby votitied that sn election for Section
Cammunications Munager is about to be held 1n your respective
sections, This notice sapersedes previons notices.
Naminating petitions are sohierted. The signatures uf five or

ARRBL full members of the Section comcermed are

equited on each petition. Na meaber shall sign more than ane

petition,

Fach vadidate for Section Comunications Manaper must
have heen both the holder of amateur Conditionad C{ass license
ur higher (Canadian Advaaced Amateur Certrficate) and an
ARRL full member for ut least two veats immediately priar to
receipt af petition at headquarters. Pehtions st be eceived
ot betore 4130 PM Fastern local hime wi the iasing dates
specitied, In cases where no valid nommating petitings were
teceived in response to previots nolices, the closing dates are st
ahead to the dates siven berewith. The complete name, address,
#1p cude of the candidute and signers should be inciyded with
the petitton, If s advisable that o Few extra hllmember
signatures be oblained, toinsure that it will be vahd.

Eiectinns wifl take place as soan sfter the closing dates
specified as full information on the cuodidates van be obtained.
Cundidates® names will be hsted oo the baliot in alphabetical
crdet.

The following nonyinating form is s pgested. (5ignerx should
be sure to give city, sireet address and Zip code,d
Cummunications Manager, ARRL tPlace and datel
225 Main Sk, Nevangton, Conn, 06111

We, the undersigned full thembers of the , . . . . AHRL
Section of the _ division, hergby nominate, . |
as candidate for Section Communications Manager for this
Section for the next two-yeas term of office.
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You are nrged to take the initiatve and file nominating peti-
tinns immediately.
ticurge Hart, WINSM, Communications Manager

Ctosing fresent
Seetion {late Current SCM Yerm Ends
Tdabin SPLOfTR DAL Cnsp, WTZNN 1310072
N.Dak. 3710{73  H.IL. Sheets, WpLM 321RITS
Maine S/10/73 P Sterling, KITEY Hiw73
Tenn. 341073 O Keaton, WA4GLS T3
S.Diego  SIHT3 PC, Thompson, WoSRS 11473

SCM ELECTION RES1ILTS

Valid petitinns nomnating a wingle candidate were filed by
memibers m the following sections, cumpleting their election in
weeordance with applwible rules, cavit terma of office starting un
the date wven,
S
e,

1. Rubin, WH4CRBJI
L5 Phillips, KOVVH

HUT3
M19/73

FEBRUARY 11 EMT RESULTS

Fhe Fehruary §1 ARKL Frequency Mzasuring Test brought
o total of 142 entries representing J966 individual neg-
sremeats.  bntries received  atter the auncunced date of
Febmary A2 are not listed (that’s rhe date WIAW started
cattying the results of the test). The umpire measured fre-
yuencies for the edrly run at 3513067, 7070455 and
14£(7.286 %Hz, The late run checked out wt 3531.20L,
TUTT 786 and 140800202 kHz. intervsted in an uppointment as
atr AKRL Cificial Observer? [ su, check with your S3UM (p. 6,
this tssues. Plan now to participate in the May 12 FMT, fuyll
rules Uperating Events ths issue. WYL

HONOR ROLL

I'his top hsting i the starding of the frequency messunng
leaders. In coumsiderstion of the mirimum possible error due 3o
doppler and other uonvordahle factors, we aevredit as of equal
werit 31l those repoits comnputing 4/ [0ths parts per million (or
intghery accuracy. A parbicipant most submut a minimum of I
ineasurements to guality tor this listing,

WIRGW WIPLS KNI VHO W2AIQ K2B2T WALKSE 2548
WABEE BWACPR W2PT WaAADIKIWIK K4BF WANTO WP WS
WALY I RS54 XH WSOS WSQLO WASCKD WBAMZP BGVRS
WoR() K7INK/P WRMTH. WASMSC WaliPW WIMNY KOBRS
uwﬂmw WOIHE WOMDY. WOMFE WHPHY KOQVE KORJS
KORPH VESDP trelmnd

In the fyllowmg tabulation, error percentage can be de-
termined by wxoving the parts-pet-malfion decimeal point (the
firure shown in parentheses) 4 places ta the lett, Class | (0
must demonstrate an averade aceuracy of better than 71.4 parts
per nillion, Class 1 OO0s must show at Igast 357.2 ppm.
LSS for WOCBRE KoMZN WOVOX KETTV, (.71 WATLNF
WELSXG KEOWMP, .8 WIVH WokR, [ 9) WIIA K484, {1.1)
WA VDI (1.3} WAIKEG, (L3] WAPEFN. (1.7) WIAXT, (1.9

KASIR, (1) WEDPW WORKT, (2.2) WBeONY, (&3] Wokd,
(24) WAITUR, (27) WHKRAY, [3.0) WIRKC, ;2.7 WICPY,
,-"_1’.8_1 WiK¥D, r'«f 3P WASCAG, [(4.7) Winhie, (5.1) WA2YPW,
(320 WeUC, AT wwm (R W AQ WAL g
WB4BAP, (n. r-J Wia, (7 M, R wAMDC, jE1)
WIBX, (5.6) WIMFY, 15 UJ Wiy, ;S-'.JJ FRIEVW, ju.4)
WAIISZ, (9.50 KINEZ WodG. 4w WASROU VEICYR,
SO0 WRBHE, 14 WIDBH, :H ol WAyt WAZBUC,
Fl22 WA, H;.r;} WB4EIT, (12.5) WSBU. {13.2) WASNPY,
(341 BAEC, (1400 WECLM, [15.0) WIKERIK3TXG. ({3, 31
WSPDG  WAPTAS, ¢15.6) WaGH, . (io4] WSMPE, (17
WIADE, ({73 w1,'.wm (180 WATHGE, fi9.9 F&'-LAII
"U 6 WIKCM, (20.3) KIIKP, {2141 VESMI, rz; 54 WA IPUT,

24,0 KMY(J [24.8) Kado, (26.60) R4V (20.0) WaTLZ,
,..)U) KORIY, ;3000 K&TMK, (331} WJ-WH-'W if6.0)
BUAMS, (3611 WA!)OTE?’ WATTZO, (38,3} KINHVIT {J8.0)
WaAUC, (4300 K6QPH, (48.)) WAPRIQ, (35.6) KKHUT,
(S8.2) WYTGN, (58.5) WOMTT. [ 70 5] WIFIS, (75 5) W3+MO,
(307 KAIK, (83,9 VEIGEQ. (89.2) WAPKD, (97 7} WRZLQ,
cHITA) KOIMU, {122.2) KERAY, (133,41 WAPPRS, (1417
1’.»11[3? I 2.55) WHIRNT. ;1?4 Al HATLAQ, 1970}

WOLOK. (257,71 WodbE, (204.6) W8 ITRE, (32250 REB2LPQ
& WNZEI,
SALL.

(240.1) WsOMY, (Jod.dl WAIMEP. [700.4)

aid
[REF—

QST for




Operating Events. ...

APRIL

# WOOWP Crndifying Rum tW6ZRS, alternatey 10-35 wpm ul
NSN0 GMT on 3390/7090 kHz. This is 2100 PST the mght of April
3. Please note that dates ure always shown at least twn manths in
advance and times are always the same locat “clock time.” ix. 3 PM
Incal Pacific time. Underline une minute of highest speed capied,
certify vupy made without aid and send to ARRL for grading.

78 €D Party, cw This is a yuartesly event for League
appointees and officials notitied scparately by bulletin, The event
starts at 23007 April 7 and ends at 05002 April 9, Check with $our
SCM (p. £) to see 3f you gan quality for an appaintment. The July
Parties are open to 4l ARRL members. Florda (SO Party, SP
Contest, p. 108 March.

e WIAW Qualifyeng Rur (10-35 wpm a1 0230 GMT) on
[.ROS 3380 7.080 14,0800 21.080 28.080 50.080 and 145,588
MHz. This is 2130 EST the aight of April 9. Undedine une minute
of top speed copied, state o aids used (typewriters OK), sign and
mail to ARRL with your full name, widl (if any) amd vomplets
marling address,

13-i6  Cownty Hunters SSR Contest, p. 108 March.

115 CD Panty, phbowe. VHE Space Net Cantest, com.
menorating the Apollo [3 and 16 wissions, fram 6:00 PM 1o 6:00
PM vour jocal time, Single ur multioperator, power classes 1-25,
25-100, 100 watts to | KW input. Trophies for first and second
place in each power class. A special trophy to Novice class. Club
ageregate scores welcomed. Dual silver medals on each plaque. Euach
complete 8O counts 2 points, each different zip code worked is a
new multiplier, Each vontact on a differert band counts 2 points
(zip vodes count just omee), Al modes of operation, exvept
repeaters. All stations submitting tngs will receive u participation
certificate. Logs must be postmarked nu later than April 30. Sermd
ta: Fony Slapkowski, WB2ZMTU, Box 909, Steklerville, NJ 08081.
Zeva District 080 Party, sponsored by the TRA ARC of [owa Stale
Umversity at Ames. Statinns outside the zero distriet will exchange
reports with zera stations nnly. Zero stations may work other zems
and any other station, Be sure fo watch for mobiles changing
vounties. The contest will run from ON00-G400Z Aprit 14, 14002
Aptil 24 until 12592 Apnl 15, Al frequencies valid, concentrated
activity around: 3570 7070 14070 21070 28670, 3900 7270 14300
21370 28570, Novices try 3715 7125 21125, All send RST, QSQ
oumber and  countyfstate  (for Towa  stationst ot ARRL
section/eountry tor others, Fach station may be worked just once
per band, (Phone and o count as separste bands. ) I a zero station
changes ¢unnties he may be worked again, [a score: zeru stations
multiply the number of QSOs by the total number of ARRL
sevtions plus zero-district counties plus foreign countries, Nan-sero
stations nultiply the no. of Q80s by the no. uf zerg sevtinns
warked plus the no. of zero counties worked. Appropriate
certificates, Fo be in competition, please send togs, clatmed scors
and sase by May 7 to the TRA ARC, WASTKEK, Witson Hatl,
Ames, inws SODL0,

2224 QRP QSO Paty, p. 108 March.

2828 RTTY WAEDC, PACC Contest, p. 108 March.

30 WIAW Special Fvening Oualifying Rum, 0230 GMT (this is
2130 BST the night of April 29). All other details as under the April
10 listing.

MAY

2 WEOWP Qudifying R,

56 H-22 Contest, sponsored by the USKA, fram 1500Z May
3 through 1TOUZ May 6, all bands 18410, no cross mode, Send
RS(T) pluz serial aumber stasting with 001, [n addition, Swiss
stations will transmit a two-letter designation of their canton. Luch
contaet with an HB station counts 3 points. The multiplier is the
sum of Swiss cantons worked on cach band {possible multipliers nf
22 PER BAND), Abbreviations of the 22 eantons ate: AG AR HL
BS FR GE GL GR LU NE NW SG SH S0 SZ TG T UR VD VS 2G
ZH. Final score equals QSO points multiplied by the sum uf cantons
worked un each band. Appropriate certificates. Laps mist be
postmarked ro later than 30 days after the vontest, Send to: T™
USKA, HBYAHA, im Mons, 53707 Seenpen, Switzerlznd, For the
H-22 Award, send OSLs for each of the 22 cantons to HBIALF,
Walter Blattner, Box 450, CH 660 | Locarno, Switzerland.

37 Crenrgia (IS Party, spunsored by the Columbus Amateur
Radio Club, starts 20002 May 5 and ends U200Z May 7, no time or
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power restrictiuns, Contacts may be made once ot phone and once
on oW on each band with the same station. Ga-to-Ua. contacts
permitted, kxchunge OO no,, report and QTH fcaunty tor Ga,
stations, statefprovincefcountry for othersl. Score 2 points per
wontact, Guo stations muitiply QSO points by the fotal nn. of
different states/ VE provinces wurked. DX stations may be worked
fur QRLY points but do not eount as multipliers, Out-ot-state stations
use the na. of Georgia counties worked for multiptier (possible total
of 159). Appropriate cectificatesfplaques, Suggested fregs.: cw,
1810 3590 7060 14060 21060 28060 ssb, 3975 7260 14290 21410
28600; navice, 3718 7125 21110 28110, 'Fry 60 at 0300Z, 10 on
the hour and 15 on the balf hour during duylight periods. Logs must
show datejtime in GMT, stations, exchanges, hands, emissions,
muttipliers, Check fists would be appreviated, [aclude the usual
declaration and mail by June UL to the Columbus ARC, attention
Iohn T. Laney, K4BAI, Box 421, Columbus. Georgia 31902,
knclnse an s.as.e, for a copy uf the results,

2 Frequency Menstring Test, open ta all, bewins with a
callup wt 130 and 0430 GMT May 12, (Remember, this is the
evening before, local time!) The periods for measurement start at
0137 (80 metersy, D145 (40 meters) and 0153 (20 meters]; for the
late run, 0437, 0445 wud 0453, respectively, Each measuring period
tasts 5 minutes. Submut your AVERAGES for each 5-minute period
which will be compared with the umpire's averages during the same
perind, (The umpire is a professional measuting laboratorv.) Tell
how many readings you took to form your averages. Approximate
frequencies for the eatly run are 3338, 7035 and 14,052 kHz.
Late-run frequencies are 3541, 10 and 14,063 kHe, Your entry
must be RECEIVED by May 23 to quality tor the £2ST report of the
competition, W1AW will start trapsitting the officip! readings May
24 World Telecomuumications Day Contest, cw. sponsored by the
Brazilian Ministty of Communwations, the full 24-hour GMT
period, 160-10 meters. Fack participant will attempt to wuke the
highest possible number of contacts with the differeat I'FU zunes af
the world, in order tu enable his country to win the ITU Trophy.
Semd repott plus ITU zone-tsee page 87, April 1972 {8T). Contacts
with stations in the same country = zero poinis: in another country
in the sume ITU zone RO/ 160 = 2 points, [0-40 meters = 1 point; an
lhe sarme continent and in another zone, 10715120 = 2 prints, 40 =
3 points, RY160 = 4 points; on another continent, LY15/20 = 3
puints, 4= 5 points, 80/160 = & paints. Final suore the sum of
QS0 points times the number of different 'l zones worked.
Medals to the 3 highest world scorers per mode, Logs wust be
postmarked by June 30 and sent to: Minister of Communications,
DENTEL, 7004, Brasilia, D, Brazil,

1213 Russian Contest all (ew) from 2100% May 12 to 21002
May 13, BG-[0 meters, spunsored by the Radio Sports Federution af
the USSR, Contest call is COQ-M {CO Peace to the World). Send RST
plus (tor USSR siations their oblast nuinber, tor non-USSR stutions
a serial no. starfing with 001, Competition viasses are single
operatar single band, single operator multihund, muultioperator all
band (smgle transmitter) and SWL. Contacts between stations in the
fame  eounisy are not  permitted.  Multipliers are  the
countriesfierritories on the R-150-8 list (similar to the ARRL
Countries List). Multlpliers count ance nnly, Kach QSO between
stations on the same cuntinent are wurth 1 point, contaets between
stations on different continents are worth 3 points. Final score
eqquals total Q80 points times the sem of different eountries worked
(countries count just once during the contest). To be eligible for an
award, a country winner must show 2 mintmum of 6 hours of
uperation; a continental winner rmust operate a mintmum of 12
hours. All entries must be postmarked no later than July J, 1973
and mailed to the Krenkef Centra! Radio Club of the USSR, Box 8K,
Moscow, USSR,

1214 Comsecticnt (SO Party, sponsored by the Candlewond
Amuteur Radio Assn., open to afl, 1t sturts 23002 May (2 and ends
(400Z May 14, Each station may be worked onee oo each band and
made. Conn. stations send QS0 no.. RS(T) and county. Ali others
use ARRL section ot country for QTH. Score one puint per ¢SO,
Conn, stations use the sum of sections amd cauntries for mltiptier.
All others use Conn. counties (maxinum of 8).. Ruggested tre-
quencies: 354017040 14040 21040 28040, 3923 7250 14300 21375
28540, novice 3735 7125 21125 281125, Approptiate certificates.
Logs must show dateftime in GMT, band, rade, aimbers, RSCT
and OTH, All logs must be postmarked beinre June 17 and sent to
the Connecticut QSO Purty, cfo Fred Parter, W1VEL Carmen Hill
Road #2-RR4, New Miltord, CT N6776, Include an s.a.s2. for
resulés.




i3 YIISSE (50 Paty, ow. the full 24-hovr GMT perind,
vnte hehour rest pertod, Non-metbers dovited, For full defads and
application kores write Lyke W. Coleman WTEOL, 412 Nineteenth
BLSW, Great balls, M1 < 39404,

6 WIAW Qeralifyving Run.

19 Nemed Forces Dy, World Telecompumications Day Con-
test, phane 1see May 12 listing tor details),

1920 Iemmessee SO Parry sponsured by the Tennessee Council
of ARCS, open to sll, From 22602 May 19 through 22007 May 20,
no ttme or power reatrictions; all bands. Outside stations work nnl}r
Tennessee, Tenn. stations work €ack other as well as non-Tenn.
stations, Exchange RS(TY and UTH (non- lenn, seud state/country,
Tenn, wid county), Loy dute/time in UM, stations, exchuupes,
bands, modes and multipliers. Stations may be worked on each
band/mixie. Fortables und mobiley may be reworked il they chanpe
<ulitties, Only thase portions of the hends Heensed Lo generals may
be used. Following ate sogpested areast 3530 TN30 14n50 21050
2RI50, 3980 T80 14280 28 380 JRSBY, nuvice 3775 F125 128
28125, Outsde stations multiply vo, of Tenn, (3805 by the na. of
ditterent fenn. counnes worked imaximum of 95, Tenn. stutions
iultipty (S0} points times the ~um of states, VE districts, Tenn.
counties, and bonus, Lhe special Teon. banuwes as Follows: ew ta vw
wontacts ceunt one und y fulf points (phone | poinh; all home
atations are to be single op, [f uperation i from 2 caunty ather than
the regular O FH (Just for the contest), take a 107 seare honus, All
club stutians wie fo be multioperator, operating in the bicid an
smenmacy power and Will receive a 10% bonus plus an sdditional
[ i operttion is from g county other than the club's QT All
mobiles are consideted multiop. and must be an the air a pnimon
ui | Bour trom each cornty fin motion or parked), Stations tiny e
rewarked from cach cuunty. These mohiles receive u 500 point
bonus added to their scure for each comty. Approptiate awards.
Any station disrupting u Tenn. tratfic net or whose log exhibits
abvious irrepularities will be disqualitied fram award conmideration.
Logs must be postmarked by June 22 and send to Mel Wordel),
K4T), Box 489, Qak Redge, Tenn. 3VRI0. Five Flamw ARC VHF
CCortest, open to all, the Tull 48-hour periad, no bime Hmit, Contacte
must be made and confirmed by evchinging RS, Q8O no. and
section. Repeater contucts caunt only etice, Uyaipment used unider
oae call may aot be awed ander any other ¢all unless station
addresses are the same. Fach contact will cnunt as follows: 50 MHz
| point per O30, 144 MHr I points, 220 MHz 5 ponts, 420 Mz 4
puints. Al other bands ahove 420 MHz 5 pomnts, Crossband ot
permitted, Power mults.: 5 watls or less X 4, 36 watts of legs X 3,
300 watts o less X 2, 1NN walts or less X §, Mode malt.: ow and
ssh X 1, all other modes X 3, Section mult.: all ARRL sectiong and
all new cuuntries countt § per hand tor pult, Jotat of sections imes
totad points for final scure. Ml points and multipliers will be
nullified on dupheate «untacts, Lop dateftime im GMT. bands, R8T,
eschanues, bands, points, wnultipiiers, (SO poimnts, new sections,
Single operatar awards. Report no later thar June | to WA IDDAS4,
LB Border St., Lot 37, Pensacala, Forida 325035, Send an s.as.e.
far rules, jogs, summary sheets,

2ume 2 Ascensionr Day Compemoration, sponsured by the
amateur radio operators on Ascensinn Island, Special culls ZD&A
followed by a single letter will be psed. Any station makihg bwo
vontacts with the siand during the noted period will be awayded a
spectal 81, card,

JUNE
3 Minnesota QSO Party.
6 WEOWE Ouudifying Ruw,
010 VHF QSO Pty
114 Warked All Mass. Cities and Towns Contest.,

Td WIAW Qeaddifving Rur,

2324 Field Day.

23:4udy 15 NRLS 50th Anniversary celebration,
27 WIAW Morning Oualifyving Rum,

Julv 1475, “Open” CD Party, e

July 21-22, “Open” CD Purty, phone; HK Coitest.
July 2829, Kentucky QSO Party, CW County Hunters Contest,
Sep. 89, VHF Q50 Party,
Now, H-11, 85, phone,

Noo. 17-18, 85, cuw

fec. B9, totkMeter Contest,
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RTTY Cuntest

{Continued from page 6.2)

G3ROY . 84,280 HB9APL L 9an
EATPZ# 83,640 VEGANE 795
HC1 DI # 79,564 WECP 424
W7UX A6 R60 WBBSEP L 120
K4TAF . . . 61,068 ‘

VE2LOIWE 60,740 Multioperator
VREAMY . . . 384976 HASKBF 170,192
WICBY . . . .SRS12 pvasgt . 1646186
VESLG . . . 58,512

VEHAWWS 5? %80 SWL Printer
E2ANO* 51.32 i ;
355\}5? 4;, 40?; P.Boer .. . Bul,138
KIRYT . . . 70 B Menedier . 71K,350
KRKAG* 45 35') W. Meier . . 5;6,{”.’3
VESDG . . . .40.70n PoRine - 464,222
JATEUL . . . .34.430 1. Reynolds . 340,200
PADWDW* 26,46 G Kiss . (120
DLRCX . . . 21456 A Maschesini 473
OK200 . . . 15.840

WAYDGE* . . 15,291 Check Logs
INAMP . . . .14.456 Golk

K6TV . . . . .10,120 WRTCO
KISGU Y WA3ZHXR/S
VE4SCr 6534 SMAWO
4X4MR* 6300 HP'IFB

QOZB0O . 5586 JALACRE
FLASFA 4326 VETLL

VESSC . 1557 VEICWO
OKTAMS [&32

VE3RTT. BEE]

A Primer for Novices
{Continued from page a3)

disease, although he may strugele, refuse to face
readity, and cven deny that he has it or that 1t has
him. He will tight it, if he sees it affecting his work,
his family relationships, his pay vheck, his friend-
ships {except those which are radio-based) and
what he knows should be his pood, seneral
allround development. He may take care of the
symptoms as they appear, vne by one, in the same
meticulous way that he would replace a burned-out
rexistor o track Jdown a wire that has become
unsoldered. but new, unexpected symptoms wall
appear and he will discover that he has not
eliminated the source ot the problem,

The disease cun be acute, intermittent, chronic,
or fatent, but 1t almost never - onve it has really
taken uver - becomes completely cured. Even
surgical amputation, compleie severance from all
tadio activity, still leaves nerve endings which,
undes certain stimufi, continue to be jelt throngh-
out the amateur's lifetime.

In other words, it you get the real disease — and
not some pseudo something-or-other which simu-
lates true interest but isn’t - if vou really get it,
vau've got it. And whether they like it or not, your
family and friends are going to he exposed and
some of them will get i, too. (f that is the
situation in your household, pood luck to ull of
vou! As for wives — particulasly those who are not
hams themselves - here is 4 message in slow scan:
Remember that it is better ta have yaur husband
uti-the-air, where you can find him, than on the
town, where you can’t. [NOTE: Stories in the old
priniers usually vontained a wmoral lesson, thinly
disguised. That was hine. |

Now, let’s get to work.




Silent Kepg

I’I‘ 18 with deep regret that we record the passing
af these amatenrs:

W1ASJ, Nathan (. Harris, West Hartford, CT

WAIBLZ, Guy B, Simeuvne, Milion, MA

WICVM, Herman T. Kennedy. Danvers, MA

WAILHOO, John ¥, Palma, Holbrook, MA

WHBY. Herbert W. Gordon, Harvard, MA

W LSS, Joseph [} Ogle, Simsbury, T

WLOH, Wintkrop “Don™ Hodges, Nantucket. MA

KAPHE, Robert €. Stane, Ir., Wolcott, CT

KITFN, Gordon . Hurley, E, Braintree, MA

WITQO, Alle V. Lindquist, . Weymouth, MA

WIYOE, Cail E. Ahlin, Terryville, CT

W2CFT, Alfred Waring, Lake Ronkonkoma, NY

K2CL, Johin . Wagner, Paramus, N)

WAZDRT, Floyd 5. 8nyder, Burlington, NJ

W2DUA, Robert H. Weinmunn, Roslyn Heights,
NY

W2IEMI, Frederick §. 1. Olsen, Greenwood Lake,
NY

K2GCP, Leslie Mende, Lawrence, NY

W2GIE/EI2VEG, Vincent 1. Tiemey, NY, NY

W2GIW, Walter 1. Waiker, Jr., Vineland, NJ

W2KVT, Harry L. Samuelson, Jersey City, NJ

W2VL, Maurice R. Guiman, Qceanside, NY

WAIWFY/WB4PUN, George P, Schmitt, Dunedin,
FL

W3APP, Loois E. Panlick, Armold, PA

W3BI, Robert Y. Edwards, Langhorne, PA

K3ICHS, Edwin J. Bush, Newtown Squaye, PA

W3CX, William R, Stewart, Philudelphia, PA

KIEMA, Peter |, DeConter, Ardsley, PA

W3IH, Howard B. Hayes, Derwood, MD

W3IKDL, Edgar L. kelly, Pittsburgh, PA

W3LIH, Ulsh . Herbster, McClure, PA

WASMUE, Albert W. Friend, Bethesda, MD

WA3QYE, Leon Godbey, 51, Oxon Hill, MD

W3QFEL., Juhn V. Schearrer, Pittshusgh, PA

K3IRUA, Kelso J. Kuhns, Levittown, PA

WN3SEL, Cari E. King, Earleviile, MD

W3SG, Frank J. Andrews, McKeesport, PA

K3TDB, Hulbert K. Paters, Jeannette, PA

WABVT, Willard T, Mitchell, Loutsville, EY

W4CIU. Wiliiam 1. Britton, Jasper, AL

W4CID, *Vernon J. Smith, Alexis, NC

K4DS, Robert Pierce, Jacksonville, FL

W41F A, Benjamin M. Dove, Sandston, VA

WA4IHY. Robert L. Leadtord, Port Orange, FL

WA4JES, Gordon Donahue, Midland, GA

KA}, Homer C. Odell, Gadsden, Al

WAKIL, Robert . Mathewsan, Jacksonville, 11,

WAKUK, Prescott H. Wellman, Ix., Indian Harbour
Beach, I'L.

W4RBK, Albert ¥, Bathiany, Jr., Ft. Thowmas, KY

W4SIT, Morris Tepper, Miami, FL

WAWVFE, Fdison A, Fairey, Fr.. Orangeburg, 5O

WALYPB, Joe . Pickering, East Point, GA

W4ZGT, Edgar A. DeWall, Rex, CA

WSACH, Cecit E, Pearce, Baton Rouge, LA

WICBY, Arthur P. Steed, Enid, OK

WSDBQ, lohn C. Hunborg, Fureka Springs, AR

WSED, Jobn G. Clatborne, Daltas, TX

WAGRY. Arthur W. Pryor, Jasper, TX

WSHZL, Hamy L. Reid, San Antanio, TX

W5QUY, John W. Stack, Mesquite, TX,

WOARP, Harvy L. Heibeck, EL Cajon, CA

WOAUZ, William 1. Shartuck, Oakland, CA

WAGFDR, lames A. Dunlap, Carson, CA

WBaFLY, George Stewart, Fontaoa, CA

WABHCE, James F, Glover, Sr., Lampoe, (‘A

WoHZ, Al E. Hatris, Tojunga, CA

WRORZF, Carl Isham, Los Angeles, CA

WoLAL, Ralph J. Abramson, Seal Beach, CA

KO6MAG, Walter A. May, Jr., Los Angeles, CA

W6MYJ, Athert W. Bellamy, No. Hellywood, CA

WONMS, Chester A. Wallack, Newhall, CA

WASUVM, Thonuas K. Dempsey, San Bernardino,
A

WeVD, Wainw A, Lauri, Canoga Park, A

WORPH, Letand A. Borden, Rialio, CA

WOSUW, Edward Q. Meados, Yorba Linda, CA

WoTDS, Clyde Soie, San Pedro, CA

WAHGTXK, Edmund D. Stibbles, Sur Vailey, CA

KGUBK, Albert M. McGuirk, San Franvisco, CA

W7DHW, Robert M. Geddes, Portfand, QR

WIEVT/WBODAE, G. Willisn Svetich, Crand
Forks, NI

WTHXA, James V. Holling, Seattle, WA

WATLSV, Fred Y. Carver, Page, AZ

WTWTK, Lucile E. Krepela, Sulem, OR

WTZIF, Vernon E. Moure, Anacortes, WA

WARBON, Willson W, Brigham, Westluke, QU

WBSKTRB, Haruld H. Bovers, Morgantown, WV

WNRKVN, Richard J. Wilson, St. Johns, MI

WALH, Harry R, Maule, Dearborn Heights, M1

KBLHL, Jaines C. Burt, Pontiaw, Mi

WHOSX, Philip R. DeMarco. Richmond, OH

W3QIS, Raymond E. Rocketeller, Troy, OH

KAUMA, Bugene W. Melter, Sr., South Euclid, OH

KOANH, Charles 1D, Blair, 111, Madison, Wi

WIATE. Chacles (. Reynolds, Indianapolis, IN

Ex-9BZY, I. Unidil, Berwyn, IL

WOCFT, John F. Schneider, Wausau, Wi

K9HAJ, Harry K. Bates, Prvar, OK

WaIYLl Donald W. Schoenefeld, Sr.. Ft. Wayne.
IN

WIRWL, William W. Beacham, Du Quoin, L

WIvVEIM, Fred . Neudecker, Dm Quain, IL

WZBH, John D, Johnson, Burnham, 1L

WOBZZ, Robert K. Mclall, Minot, ND

WOCH, Benjamin F. Riggin, St., Kansas City, MO

WBBCTQ, Carl “bd” Specht, Seneca, KS

KACZO, Edward F. Land, Bennet, NE

WOENZ, Jack A. Furtney, Fairmont, MN

WAEOU, William R. Parker, Hot Springs, SD»

WOFGZ, William K. Gardaer, St. Louis, MO

WAFHY, Bernard B, Vest, Kunsas Clty, MO

WREZT, Charles ). Schwarz, St. Louis, MO

WAGDA, William . Castle, Shenandoah, TA

K@LIQ, Benjamin A. Everett, Kansas City, MO

KROUG, Juruld E, Figgins, Bonne, [A

WHPLALL, John O, Mayabb, Kuansas City, MO

KPQKD, Warrern W, Kinney, Jamaicu, |4

KAUAG, Orvitle C, Martin, Shenandoah, 1A

WABWYI, Joseph L. Musphy, Hawley, MN

KH6IM, Francis B, Martin, fr., Kailua, HI

kiR, Masao Sone, Wailuku, HE

VEIHZ, Murray Caston, Toronto, ON

HT3R, Jose Riggia, Santiagoe. Dominican Republic

HIZMMN, Maximo Miguel Nanita, Mayapuez, PR

HE7XL, Hernande Vargas M., Bucaramanga,
Colnmnbiz

YNIBUD, Charles A, Kennedy, Managuu,
Nicaragua

Ex-ZLINL, L. B Dickson, Henderson, New
Zeuland
*Life Metnbers

April 1973
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All operating amateurs are invited to report to the
SCM on the first of each month, covering station
activities for the preceding month. Radio Club news
is also desired by SCMs for inclusion in these
columns. The addresses of all SCMs will be found on
page 6.

ATLANTIC DIVISION

DELAWARE -~ SCM., Reger . Cole, WIADKEX . 43
WASDUM, PAM: WA3GSM. RM: W3EER Nets: DTN M-b 6130
EST: DEPN Sat. 6:00 EST; DEPON Sat. 5,15 BST: D J-Meter Net
145.26 am Mo 7:30 EST. W3IYAH recently became a Uirandiather.
>-Meter am continues to thrive in Northern Del. with the 12MN and
Army MARS 2-meter am nets showing QNEs in douhle figares. The
MARS group however, cxpects to set a target date by go fin in the
near futnre. W3IBHG and WASQND are operating throngh Oscar 6,
Cuntact First State ARC ynembers for dates of free technical
fectures by olub members 2t Brandywine H.S. Thur, evenings. 0
Campers for 4 week end pathering May 19-20 far havay, fumilies and
trieneds. Deetails next month. The Maverick ARC trunsmitter hunt
lan, 20th wus won by WAILX, K3EPB and WA 3L with W3IZNF
amd WASKGV second. Congratulations to Det, hams for a yood
turnout for the SFL. laitic: WAIGEM 121, R3KAl 10,
WAIDUM 66, WIDKX 63, WiIkEB 22, WAISYT 5. W3HKS 13
{Dee.) WAIQJU T0R,

EASTERN PENNSYLYANIA — 5CM, George 5. Van fivke, Jr.,
W3HK - SFC: W3IFBF. Rbs: W3EMI., K3RR, K3IMVO, K3PILE.
W3CDB, WA3AFL. PAMs: K3IBHL, WA3IPL P, (RS reparts reeeived
from WAID, WICL, WAJIALL, WAIKET, WIZMN, WAsPUG,
WICBH. 00 reports from KINSN, W3UL, WIK¥K, WINNC,
W3IBFF, KIRDT. OIVE reparts from WABHIT, W3C'L, R3VAX,
WASKTT, K3QC0/ 3, WAIPCG, WIZRER. BFLe: KINSN, WAIQUIZ,
WIFML, WA3I0OGM, K3BHU, PSHR: W3IABY, ‘WA3UGM,
WAIQLG, WAZQOZ, HIMVO. SET messages meoeived by SOM
from: WAIFOF, W3CL, WAIRCA, WASHII, WIZAT. W3L k.
KIPE, K3IBR, WA3IQUZ. KIBHU, W3IAIT, h3IWEB, KoK,
WIIVE, WA3QLG, WAILWR, WAIONP, WAJOUM, WIMTA,
WBSFDP, WA4NQU, WBCST, WHIWFS., Welvome fo BPA
WAITQP formerly WHZAMW, Anyone interested in DNTS coniact
WAIQOZ, Our 1CC aichor mae WIEML has heen ifl, send him a
message tn petk him up! Would you believe KIBR our EPA BM s
alse pres, ui Bucks Co. Folk Song Socety. WABNR has juined the
T eter tmopany, Phila Co. AREC net on 507 MHZ is sccepting 220
Mz checkns. WAJZAET less avtive un nets.

Ner LHE iIpergtes oNt Qe BEMPAM

A 3810 70U P DY 425 128 KIBR
PTTN dara 630 P Dy Wi 35 WAIALK]
PEN 4o A1 30 P MdE «7% 879 FSBHU
EPAEPRTN 917 6:00 P Dy 553 23§ wWaarLy

WAIBSY got his WAC, K3VAX says keeping Lancaster repeater on
air 8 full time job, WIGMK QRT let his license expire, mayhe vub
better loak at yours to be sure. WNISZD active in traftic, WAIRKH
has antennz so be can be heard now. The PENNARC invites vou to
join their 15-meter ¢w net U2ONZ Wed. eve (21,130 kHz), All RMs
and PAMs report the SET went very well, New ofticers: Cumberdand
ARC W3AIT, pres.; K3IkYL, vice-pres.; WAIBKK, sevy.-treas;
W3IFYD, pro; WAINVQ, FIO; WiHATI, property; k3VEY,
tochady., WIWER, BC. Yok ARC RANVI, pres; kIBWE,
vice-pires.; W3IXG, secy., KIFOR, asst. seey.; W3INGN. trustee,
Lafuyette College ARC WASFPM, pres. & trustee; WAIUR,
vice-pres.; WA2HPM, secyv-treas, K3TOB reports a l-watt re peater
will soon he operating in York Co. WA3ATQ oirr FPA anchor
station with 85 Hope still yoing strong. WA3IATQ appuinted PIO for
National Women Marines. $he now has about 1500 members o seod
hirthday greetings to via ham radie! Spdng is here o lets st the
antennas repaired before the grass starts to grow. Teaffic: (fan)
FK3INSN 1330, WAIQOZ 661, WIEML 562, K3RH 526, WA3OGM
440, KIBR 2354, WASMQP 201, KiMVO 18X, WAIATOQ 94,
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WIABT 71, WIIBEF 39, WASKWD 57, WAILWR 53, WA3QLG 49,
WIWRL 43, WIHK 42, WN3ISZD 37, W3IADI 15, WAIPLC 28,
WIBNR 24, WAJITQB 23, W3IVAT 22, WASHIT 14, K3KTH 18,
WIBUR 12, WALYC 12, W30Y 12, Wil L1, WAIPHY 11, W3CL
4, WICBH 8, WAICKA 8, WiIOMT. #, WA3IPQA H, K3IPSO 8,
WASALL T, KIKNL &, WASRKH 6, WA3IBSY 4, WILC 4, KIMNT
4, KIHKS 2 WIKEK 2, W3R 1, WAIGMK 1, hIVAX 1, WASRIO
2o thecy WASRCA 156, WAITOB 43, WN3SZD o, 31D 1.,
WikeK |, W3LC L.

MARYLAND-DISTRICT OF COLUMBEA - 5CM, karl R,
Medrow, W3KA - Sk KILFD. RM: W3IEZT. PAM: KITNM.
NCM: W3TDD. Photo wedit tor Feb, O8T paes to WASCUC
WAIRC]D and WILN made 8PL for Janm The Netsfsessionsf
tratf/ QNI avernge we. MDL/ETIISLM.S MUHUN23/166M 16,
MEPNT22/54/20.5. MDUTN/LS/64/ 182, FTORNIZ20M.1. Last
Coust RTTY Net meets dady at 2000 BST on Jetv KH7 with
WAZKBI at the vongtral s 4 brand new one. W3IALC was the MEPN
tapper. W3IQU looking tor aew wavs to vedit net anember
periormanse with WAJOQIA, € kAL and WSIN as the Jan. MDD
leaders. Higger aud better antenna «departinent has WAJODEL,
FAIDIO, WAIQPM and WAIRIS ull in there. Yeep WILKZ wdits
the Md. Chapter Telephone Promeers ARC bulletin witn WN3IPIM
pres, and WIBPX the training instructor. WAILOP takes o the edit
job for QRN the Antietam Radio Assn,, pub, WNIRIY a  busy
MNovice with 4 different skeds. WIODRN finde those 1RD0E skuds
hard to meet, K3LFD has the big ones wlerted, and savt iF's op to
ou giys toalert your Incal autlets for Public Service. W3ZNW does
it for Culvert Co, W3IEFCT makes the scene on MEPN. W3IZY fights
the ice storms trving tu keep his wires op. WIARC wes exotic ag
ZDEHT, WIHXT was the man behind WAINAN wnth an assist from
WAITIM and WASUDM. WAIRDU new prexv of 5t Marv's ARA.
W3ITFOR ot some traffic into ¥N1 for mea! satisfaction, WIEOV
finding early AM nets are fun W3CDO o new woman with her
eenovated |R-4, WAIAGE can smack mta 55T for o new oxs
perienoz. W3LZV wet back bv the flu bug, K3ICGZK shows up on all
the NTY nets. WASEHR can tind no idle time. WAIRYZ, kesps
Hagetstowt on the map. WECS moving up the corpurate Indder,
WAIMIG pleased with his 3RN certiticate, WAIDIA loves his 38
win stivker, WA3SWS doing hig thing un 40 mefers. K3ITNM has
MDCOTN JU down 1o« roatine. WA IAFD finds pew wavs bo be
ernergency powered. K3LED along with WILDD, KITNM and
W3IEZT had the SET ull tuned up for & smooth operation. Well done
pang! Tratfic: Jun) WASRCL W7, WITN 288, WAIQIA THS,
WIOU 1AL, WAIPIG 151, WASAFQ 16, W3FA 116 WNIRIY
Lk, W3OKN 85, R3TNM 74, K3LI'D aX, R ICLK 39, WA SQDH
a5, WASSWS 56, WAINAN 45, WAIRYL 44, WILZY 46, W3OV
A, WASEOP 34, WASRDU 31, WIFCS 30, WabCl 27, KIORS 13,
WIARL 21, WASTHK 14, WIADG 7, WILNW 6, WASLYZ 3,
WAHXT 2 checi WAIRDU 3,

SOUTHERN NEW JERSEY - SOM, Charles k. Lravers, W2YPZ
- Achng BBC W2RYPZ. PAMs: WRIFJF, WAZRYD. BM: W2Il. fhe
mrwal BE'L is history. o vou have aay suggestions tor improving
the RET — if s seod them o yoie SEC. Tune amd eftort ume the
inpreddients tor a good program. While we think we have done oy
hest thers is always roein tor waproveiment, WA2ZALN baving
equipment problems and finds it it possibie to be on the frequency.
Hope tn see vau soen. WIFRBE s couity bunting biut ninds littee
cayse tor (0 reports. WAZNZT is developng quite wn RUTY
stution. ile hapes to he hack with two of his friends WA2IEP und
WA2QZP on RTTY as 0BS. The health of W2ORS showing
improvement. The West lersey Rudio Club reports the Following
officers for 1973 WBILXA, pres; K20PN, vica-pres; K201,
seuyotreas; WASINLD, trustee. Stations wishing ARLEC uitidiation
should contact the SEC o EC far vour county as suon 18 pussible,
There are waeancies for appointment, [F vou feet that you would like
tu have o part in shaping the program for the emiergency program
this is the time to became invalyed so that plans can be made far
the coming year. itattics WEB2VEY 284, WAZUZA 126, W2ZO 104,
W2YPZ 43, WE2FIE 13, WIORS 8, WHIZSE X 7, WAINZS 6, W2ZI
3, WAZKWB 1,

WESTERN NEW YORK — 5CM, Richard M, Pitzeruse, K2KTK
Asst, SOM: Rudy M. bhrhardt, W2PVIL SEC W2CFP, The SET
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C O@N S CMQ’ FM-27B

Purchase a Clegg FM-27B for the Regular
price of $47%9.00 with No Trade and you
may take a $100 credit towards the pur-
chase of any other new merchandise of
your choice. Following are some possible
suggestions of other merchandise you

might take:

* Dycomm 35-0 Amp. 12v $175.00
* Larsen NLA-150-1K Ant, $ 29.00
* AC Suppily for FM-27B $ 79.00

* Hy-Gain or Cushcraft VHF Antennas

* Or any other merchandise of your choice
—write for our “Condensed listing of
Amateur Radio Equipment”,

Contrary to some rumors, Collins Radiq
is still strong in the amateur radio busi-
ness. ln fact, we're selling lots of it!

The purpose of this ad is to tell you that for a limited time we are
in a position to give you a FANTASTIC Deal (Trade - or No Trade)
on a New Clegg FM-27B or New Collins gear —especially S-Line.
Write or phene today!

AMATEUR ELECTRONIC SUPPLY

4828 West Fond du Lac Ave. Milwaukee, Wis. 53216

Phone (414) 4424200

STORE HOURS: Mon & Fri 9-9 Tues Wed & Thurs 9-5 30 Sat 9.3




HeathKit 2-Meter FM gear IS here!

« All solid-state design » Can be com-
pletely aligned without instruments « 36-
channel capability — independent push-
button selection of 6 transmit and 6 re-
ceive crystals « 10-Watis Minimum Out-
put — designed to operate into even an
infinite VSWR without failure » Optional
Tone Burst Encoder — mounts inside,
gives front-panel selection of four pre-
settable tones

‘The Heathkit HW-202 compares with the best wired
amateur 2M/FM rigs. Plus it has: 38-channel
capability via independent selection of & transmit
and 6 receive arystals. Solid-state circuifry with
complete built-in alignment procedures using only
the manual and the front-panel meter allow opera-
tion over a 1 MHz segment from 143.9 to 148.3
MHz, Removabla front-panel bezel permits instal-
lation of the new Heathkit HWA-202-2 Tone Burst
Engcoder.

10-15 watis fransmission into an infinite VSWR —
indefinitely, with no failure! The HW-202 needs no
automatic shut-down — it continues to generate a
signal regardless of antenna condition. Transmit-
ter deviation is fully adjustable from 0 to 7.5 kHz,
with instantaneous deviation limiting. Harmonic
putput is greater than —45 dB from carrier. The
push-to-talk ceramic microphone supplied has an
audio responss tailored to the HW-202.

Excellent reception — 0.5 uV or less produces 12
dB Sinad, or 15 dB quieting. Qutput at the built-in
speaker is typically 2 watts at less than 3% total
harmonic distortion. The receiver circuitry utilizes
diode-protected dual-gate MOSFETS in the front
end; an IC IF that completely limits with less than
a 10 uV signal; dual conversion, 10.7 MHz and 455
kHz via a 4-pole monolithic 10,7 MHz crystal fitter.
Image response is -~ 55 dB or hetter, Spurious re-
sponse is — 75 dB or better.

The Heathkit HW-202 comes with two crystals used
in initial set-up and alignment, give you simplex
operation on 148.94. Kit includes microphone,
quick-connecting cable for 12-volt hook-up. heavy
duty alligator clips for use with a temporary bat-
tery, antenna coax jack, gimbal bracket, and mo-
hile mount that lets you remove the radio from the
car by unscrewing two thumbscrews, The HWA-
202-2 Tone Burst Encoder provides four preset-
table pushbutions for instant repeater access.
Fixed station operation is as easy as adding the
HWA-202-1 AC Power Supply. The HA-202 2-Meter
Ampiifier puts out 40 watts for 10 watis in, and
extarnally it's a perfect mate for your HW-202.

Kit HW-202, 11 Ibs., mailable .......... 179.95*
Kit HWA-202-2, Tone Burst Encoder, 1 1b. . . 24.95*

Kit HWA-202-1, AC Power Supply, 7 [bs. . .29,95%
Kit HWA-202-3, Mobile 2-Meter

Antenna, 21bS. ... ciariisin e 17.95*
Kit HWA-202-4, Fixed Station 2-Meter

Antenna, 41bs. ... i i s 15.95*

HW-202 SPECIFICATIONS — RECEIVER ~ Sensitivity: 12 dB SINAD*
for 15 dB of quieting) at .5ev or |ess. Squelch threshold: 3 uv or
lass, Audio output: 2 W at less than 10% fotal harmonic distor-
tion (THD), Operating frenuency stahility: Better than -.0015%.
image rejection: Greater than 55 dB. Spurious rejection: Greafer
than &0 4B. IF rejection: Greater than 75 dB. First IF frequency:
10.7 MHz =2 kHz Second IF frequency: 455 #Hz (adjustable).
Regeiver bandwidth: 22 kHz nominal. De-emphasis: —6 dB per
actave from 300 to 2000 Hz nominal. Modutation acceptance: 7.5
kBz minimum. TRANSMITTER — Power output: 10 watts minimum,
Spurions output: Below —45 dB from carrier. Stability: Better
than +.0015%. Oscillator freguency: 6 MHz, approximately. Mul-
tiplier factor: X 24, Modulation: Phase, adustable ¢-7.5 kHz,
with instantanecus limiting. Duty cycle: 100% with oo VSWR.
Righ VSWR shuifiown: None. GENERAL — %peaker impedance: E
ohins. Uperating frequency range: 143.9 fo 148.3 MHz, Courrent
consumption: Receiver (squelched): Less than 200 mA. Transmit
ter; Less than 2.2 amperes. Operating temperature range: =109
to 122° F (=30° tn + 50 C), Operating voltage range: 126 to
16.0 VDG (12.8 VDG nominal). Rimensions: 2%” H x 8la% W X
97" .

*5INAD=Bignza] + noise + distortion

Noise + distortion
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NEW Heathkit
2-Meter Ampilifier for cleaner

FM copy on the fringe... 6995*

40 watts nominal out for 10 watts in —
requires only 12 VYDC supply.

Fully automatic operation - with any ‘
2-meter exclter delivering 5-15 watts drive.

Solid-state design — all components
mount on single board for fast,
easy assembly.

If you're reqularly working from a fringe area, the
new Heathkit HA-202 can boost your mobile output
to 40 watts (nominal), while pulling a meager 7
amps from your car's 12-voit battery.

4-hour assembly. Manual shows exact alignment

Install it anywhere...in the trunk, under the hood
procedures using either a VOM or VTVM. And in-

or dashboard. Use it with any 2-meter exciter de-

livering 5-15 watts drive. Features fully automatic
operation. An internal relay automatically switches
the antenna from fransmit to receiver mode when
you release the mike button.

All solid-state design features rugged, emiiter-
ballasted transistors, combined with a highly effi-
cient heat sink, permitting high VBWR loads, Tuned
input-output circuits offer low spurious output
to cover the 1.5 MHz segment of the 2-meter band
without periodic readjustment. All components

stallation is just as simple.

Kit includes transceiver connecting cable, antenna
connector. Operates from any 12 VDC system —
additional power supplies are rot required. Add
HA-202 power to your mobile 2-meter rig, and
boom out of the fringe. Kit HA-202, 4 Ibs.

HA-202 SPECIFICATIONS ~ Frequency ranga: 143-149 MHz, Pawer
output: 20W g_i; 5 W in, 30W @ 7,5% in, dOW & 10 W in, 50W
@ 15 W in. Power input (rf drive): 5§ to 15w, Mput/owtput im-

edance: 50 ohms, nominal, Input VSWR: 1.5:1 max. Load VSWR:
:1 max. Power supply requirements: 12 to 16 VDC, ¥ amps max.

Dperating temperatus . =302 F, o 1
3% ]5114 ”wp:rs”&’rfenfauge 302 F. to -140° ¢ Dimensions:

(’
aml nerel New Heathkit
(] ] ] M VHF Watimeter/SWR Bridge...29.95*

Perfect tune-up tool for your 2-meter gear. Tests fransmitter output in
power ranges of 1 to 25 watts and 10 to 250 watts = 10% of full scale.
50 ohm nominal impedance permits placement in transmission line
permanently with iittle or no loss. Built-in SWR bridge for tuning 2-
meter antenna for proper match, has less than 10-watf sensitivity.
Kit HM-2102; 4 [bs.

HM-2102 SPECIFICATIONS — Frequency rang#: 50 MHz to 160 MHz. Wattmeter accuracy:
+10% at full-scale reading.* Pawer capahility: To 250 W. SWR sensitivity: less than 10
W, impedance: 50 chms nominal, SWR bridge: Continuous to 250 W, Cennectors: UHF
type 50-239. Dimensions: 514" W, 5K H and 632" D, assembled as one unit,.

*Using a 50 & noninductive load. J

mount on a single printed ¢ircuit board for easy,

j

See them at your Heathkit Electronic Center —
or fill out coupon for FREE Heathkit catalog

HEATHKIT ELECTRONIC CENTERS

ARIZ.: Phoenix, 2727 W, Indian School Rd.; CALIF,: Anaheim, 330 E. Ball Rd.: E! Cerrita, 600G
Potrero Ave,; Los Angeles, 2309 5. Flower St.,; Pemoha, 1555 Qrange Grove Ave. N.; Redwood
City, 2001 Middlefield Rd.: San Diego (La Mesa}, 8363 Senter Dr.; Woodland Hills, 22504 Ven.
COLO,; Denver, 5940 W, 3Bth Ave.; CDHN.: Harttord {Avon), 395 W. Main 5t, [Ttte,

Schlumberger [

HEATH COMPANY, Dept, 9-4
Bentan Harbor, Mich:gan §9022

[ Please send FREE Heathkit Catalog,

tura Bivd.; : Entiased i3 %. plus shipping.
44); FLA,: Miami (Hialeahy, 4705 W, 16th Ave.; GA.: Atlanty, 5285 Roswell Rd.; ILL.; Ghicago, 18} d mede! (s)

6266 W, Devon Ave,; Downers Grove, 224 Dpgen Ave; INDL; [ndianapalis, 2112 E, 62nd Ave.; C1#lease send model (s

KANSAS: Kansas City (Missign), 5960 Lamar Ave. MD.: Baltimore, 1713 €. Joppa Rd.; Rocke

wille, 5542 Nicholson Lane; MASS.: Boston (Weilesley), 165 Worlester St.; MIGH,: Detroit, Name.

18645 W, Eight Mile Rd, & 18144 E. Eight Mile Rd.; MINN.: aneagnhs (Hophins), 101 $hady

Onk Rd.; MO. 3t Louis, 9295 Gravais Ava.. N.J.: Fair Lawn, 35-07 Broadway (Rte, 4); N.Y.: Address —e—

Bulfalo (Amherst), 3476 kheridan br,; New Yark City, 35 W, 45th S5t.: Jericho, L.1,, 15 Jarichg
Turnprke: Rachester, Long Ridga Plaza; OHIO: Cincinnati (Woodiawn), 10133 Springfield City.
Pike; Cleveland, 5444 Pear| Rd.; PA.: Philadslphia, 6318 Roasevelt Blvg.; Pittsburgh, 3482 Wm,

Penn Hwy,; TEXAS: Dallas, 2715 Ross Ave.; Houstol, 3705 Westheimer; WASH.: Sealtle, 221
Therd Ava.; WIS,; Milwaukee, 5215 Fond du Lac,

R 17 Y . R

*Mail order prices; F,0.8. factory  AM.2g1R




has wgain come and gone, aud again the participation in WNY was
superb, Both WICKP and 1 received many messages indieating
widesprend activity 1n the test. WBZVAR has designed and printed a
message form for members of the Auburn Amateur Kadio Assn.
Ciond idea for your ciub, W2EMW has wwiurned to the irozen narth
after a year of 50 in the sunny south. WA2ELD did an excellent job
as acting mgr. of NYS during the SET. New officers of the
Rochester YHF group wre RK2CEH, chng K2VCIL vice-chmn.y
WB2ZIY, secy. Congrats to new Advanced WA2PPC aad WB2AQP
and new Extra WS2VVZ. WIMPM, chmn. ut the Rachester Radio
Repeater Assb. reports that RRRA has participated in many public
<ervice ventures including the SET. WIART participated in SET
from Radio $tation WOSC where Bob is genoral mgr, WNZJIRX got
nbe new state, 8 new countries, and WCIMAR durlng Jan. #
countTies is 6 more than your SCM managed during his 10 months
as 2 Noviee back n [9835. NYS handled 566 messages in Jan. using
77 sexsions and | iU4 check-ins. K2FJ enjoyed another LXcursion as
< PIRDX and VPIVAN — 2052 total contacts «nd besides that he
\ e ) even climbed into x volcanic mountain erater. WB1YEM does a poad

- H job ax Editor/Publisher of ARATS Coherer, The Rome Radie Club
is interested n torming at Area Repeater Couneil IT interested
please wontact WAZCZR. Those who lonk at J.meter fm as
“glnpitied UB” would do well to consider the modes possibility in
emerpency communications as witnessyd duning the Southern Tiet
floods. W2PZL lost his tower in a zero degree storms but remains
sctive, WRIZHCT 15 using bis underground studig but when his
mebile tried to po underground at 30 mph it didn’t make it. Nine
Buffaio area clubs are planning 4 joint meeting for May & and are
trying to get WEHDQ for the program. W2EQH 10 Dansville 1s one
and the same as W2ZAYM in Buifalo, both stations with 1004
homebrew prar. WZVEU is working hetter DX after lowering that
old radiation angie. WAZLCC mll be portuble eight attending the
Ohio Institute of Technolngy. WE2QGD hat stopped looking ut the
iranscelver dixl since adding e digital counter. BPL: WBZADW.
Fraffic with * indicating PSHR: WAZ2ICU* 398, WAZELD* 3,
W2LR® 291, WIMTA*® 774, WAZAYC® 241, WIOE 216, W2RUF*
102, WBIADW 198, KZKQC 131, WAIMPC §14, WILEB 94,
WIHYM 93, WAZPUU 93, W2RUT 88, WIRQF* 48, W2FZK 65,
WAZHSE 65, WN2EHX 5%, WA2LCC* 36, WAZAOG* 5L
WRINRE 501, W2MSM 41, WN2CTB 26, W2GLB 26, WIEAF 22,
WAZSMO 20, WE2VND 20, WAZALV 19, K2IMI 18, W2PVL 18,
WAZABL 14, WN2JRX 10, K20FV 10, W2PZL 10, K2ZKTK 8,
W2AET 2.

-Supporting
ific needs.

!
intenance) *Self

icular needs.

ONIC SUPPLY

t your part

WESTERN PENNSYLVANLA SCM, Robert B Guwryla,
WINEM - SUC: W3KPL, PAM: K3IZNP. RMs: W3LOS, WIKUN,
WAIPU., WPA CW Net meets daily on 3585 kHz at 7:00 PM.
KSSN miests Mon. through Fri, at 6:30 P.M. on 3585 kELz. [1is with
deep repret that we record the Silent Key of W3IBOZ. Congrats to
W3IZUH whe received hit Jast contirming QSL card for 3BWAS who
already holds the plague for SROXCC, K3TNH has upgraded to
Advanced Class. WN3IRCL advanced from Navice to General Class.
WNIFXR is 2 wew Novice handling traffic for the Dubois arew
WANIUHBK i a new Nuovice it the State College area. The Penn State
tiniv. ARC lias 2 new Heath SB-301 and 4U1 line for their station.
Fhe Nutany ARC also has the new sume line plus the KW linear to
go with it. The Fouthills ARC of Greensburg is conducting 2
Vacsimile net apd have an dverage ut Pour stations ON1 regularly,
The South Hills Brass Paunders & Modulators {W3PIOQ) announce
the tallowing new otficers tor 1973: W3IMML, pres.. WAILVB,
vice-pres; WAZLVA, secy.; KIWNL. treas. W3IBWL, W3LDB.
WILYC, Wir; W3ADB, K3FW, KIVXV, trustee. It mght he noted
that they have been chartered since 1931, Some record. W3IBMD,
the indianz Cw. ARC announces thur new officers as WAIMZH,
pres., WAIRTD, vice.pres.; WA3RYL, secy -treas.; K3TOM, trustee.
Check your license expiration date, Upgrade if possible, it's better.
PSHR for Jan. K3CR 87, WAIQUR 54, WILOS 24, W3INEM 39,
W3IYA 36. WPA NTS Net had 37 sessons, 371 messages and 529
whstions QNI for Jan, W3MJI had a pertect month of WEA ONI for
1an. ‘Craltic: 1dan. K3ICR 198, W3YA 145, WA3SQOR 173, W3IGY
162, WILOS 160, WINEM 145, WIKUN 137, WAIPXA 111, W3iMI]
96, KIHCT 62, W3SN 42, WASMDY 40, WAILYA 38, K3ISIN 33,
WAZDUO 32, WASGIU 30, WASLDA 73, W3IATO 21, WIZUH 21,
WASHSK 17, WASEIO 1A, W3DO 15, RIVQV 15, KIZNP 135,
KISMB [4, WAILIW 9, KIHWL 5, WIELZ 4, KITNH 4, K3LVC
3 WASEMI 2, (Dec.) W3MJ 124, K3ZNP 8.
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TWo new Healhkil Calculators.

At left is the totally new Heathkit 1C-2009. It's
first a self-contained portable, weighing in
at 11 oz. and small enough to fit in your coat
pocket. But it's a desk-top calculator, too.
The internal Nickle-Cadmium battery gives
five to eight hours use between charges. Or,
the 1C-2009 can be left connected to its
charger for indefinite operation. And unlike
other pocket calculators, the Heathkit 1G-2009
i8 designed to be maintained by you. Plug-in
keyboard and display boards, plus a com-
plete troubleshooting section in the manual
make it easy — and economical. Add up the
features for yourself: 8-digit capacity. Four
arithmetic functions. Full floating decimal.
Constant key. Chain calculation capability.
Ciear entry key. Entry and total overflow
indicators. Negative answer indicator.
Battery-saver circuitry. Low battery indicator.
Tactile-feedback keyboard for positive entry
indication. Order your 1C-2008 now. You'll
have it built in two or three evenings. Mail-
ing weight, 3 lbs.

The Heathkit IC-2108 on the right features a
sleek, low-profile case with bright 12" read-

out tubes in an 8-digit display — one of the
largest, most legible in the industry. The
color-coded keyboard is human engineered
to slope down to the desk so vou can rest
your arm while using. And the IC-2108 is
loaded with features: Four arithmetic func-
tions. Floating and fixed decimal. Constant
key. Chain calculation capability. Clear dis-
play key. Entry and result overflow indicators.
Negative number indicator. 120/240 VAC
operation, In addition, the IC-2108 is amaz-
ingly simple to build. Two spare evenings
will do it. 4 Ibs. mailing weight.

[ HEATH
___________ : -
r Schlumberger [
| HEATH COMPANY, Dept. 9-4 I
enton Harbor, Michigan 45

Benton Harb Ri 45022 |

| (1 Please send FREE Heathkit Catalog. |
[ [7] Enclosed is $ o plus shipping =
{ Please send model{s) {
| Name {
} Address |
] ity State Zip {
L “Mail order prices; F.0.B, factory, GX-275 I
___________________ -



AMATEUR ELECTRONIC SUPPLY USED GEAR

* 10 Day Free Trial {Lose only Skipping Gharges| * 30 Day Guarantee * Full Credit Within 6 Months on Higher
Priced Rew Equipment * EZ Terms—Convenient REVOLVING CHARGE Payment Plan * Order Direct from this Ad !
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5 m anmp
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EiCq

T HO-100AC Recewar [49  NC-i55 Recsiver (19
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USB-100 SSB Xmir 49 5000 Speaker AC-R00 A supply 75

AMATEUR ELEGTRONIC SUPPLY

4228 West Fond du Lac Ave. Milwaukee, Wis. 53216
Phone (414) 442-4200

HOURS: Mon & Fri 9-9; Tues, Wed & Thurs 9-5:30; Sat 9-3

CLEVELAND Area Hams may wish ta visit our Branch store located at:

17919 Euclid Avenue, Cleveland, Ohto, Ph. 484-7330, Pete Smith, Mgr.

ALL Mail Orders and lnquu‘l&s should he tent to our Milwaukee store.
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Maverick Il ém Fiiter 14815
GONSET reg. HOW
WEA N0 supply $ 7959
ZSH-I0F Mk IV Linzar 60 iRe
HY-GAIN veg, HOW
WEBA 3 el 20m Beam {shipped

N error ko A qustomer)  SI39 % 79

HBISY stacked 2m Hales W7
SOelS0B 159174 Me J-pole 125 43
HB254 4 stacked Zm Halos %4 7
AW Rotor » Mew Display e

KEHWOOD
FESIIS JDl Om Xove and
AC supply - New Display $520 S450

19%

rex. HOW

Jm;m~

“Payment In Full With Urder = Na Trade™.

LINEAR SYSTEMS (ADCOMireg. HOW
3506 & UC sapply £11% 5 10
P2=1500 1) 10 150w laverter 89 &
PEARCE SIMPSON reg. NOW
GLADDING 25 sn FM xon

WITH matching &C suppiy 299 %219

HAYTRACK rei. HOW
CE Autolevat Tev s e
S%E reg. NOW

FHa36 Kowr, - New Display $96v $ley
TH=5Y Scanvision Meniter and

Camnre - New Chisplay Wy rag
S8-144 2m FM - New Display2d¥® 2w
SB<IMIC Mike tdynadie) in 13
SONAR reg. NOW

FM-3s0] ImFMEch, (0w 3299 $iVs
BELET2E AL supply tor ahowe 3% 35
FR<3514 Low-band Scanper 189 99
2902 Porta-Pak far FR-1O4 5% 5

STANDARD teg, NOW
SR-C146 Hand-held 2m FM $279 $199

SRCH2GM (0w, 12 eh, im FM 356 3259
YC 14l Base = New Disp. 5% 476
SWA| reg. NOW
‘IIUC' 1 for SO0 10§ 8
500CF’S§IGE New Lisp, A9 E49
SIOR Custom - Dema b4h 495
BUOT Wmer - New Dispiay 599 835
1200w | ngar (110v) L%
Lioow Linear (2301 5
TEMPO rmg. NOW
FMy 0w, 2m FM %249 §lqw
2000 Linea 19 350
VARITRONICS reg. NOW
FOFM=} and BP-i 8252 SH'?-
F MO0 Mabiie Amp 150 yoie’

2080 Hase Amp-supply i35

PA-RDA m FM Amp, (v 119
FOFM-, (mod. For MARSY 110 L4Ow
» with 90-day AE S warranty
WATERS reg. NOW
346 Newverter, -2 canv, %175 § 7%
REGENCY £ 8 ter. HOW
Imperai 23 ch, 11GKiv  t2ve Sioe
KAAR C R
Skyhawk 1, 23 eh, 12 39 51y
SQUIRES-SANDERS
Skipper 23 ch, 7w SI59 & ry

WGMG@»M

KRITE US!



AMATEUR ELECTRONIC SUPPLY
éd t/ze Beid Place {o pmc/zm your new

S WL M 5o (o1 the following recions

160X 160 Meter 40{w Transceiver . .. $46%.95
180X with $8-14B filter installed .. ... 529,95

LEOVED WEO for 160X ... ... .. 119.95
I70B B80-10m ||Ovac Tramsceiver. .. .. 469,95
IT0B with S5-|6B filter installed . ..., 529,95
il SRS g
SO0CK with §5-168 filter instalied ... 589.95 « STAY-ON-THE-ALR PLAN — Enables you to keep vour trade-ins
250C &m Transceiver. ............. 446995 until your new gear arrives~ Lose no operating time!

Ms-| 6m Noise Silencer .......... 39.95 # PERSONAL SERVICE from fellow hams whe understand yeor
2 & Meter YFO for 2680C. .. ........ 109,95 prablems.
é¥é§§pf{é&lt::‘;i?”k SRR gggg » SAME DAY SERVICE an most Orders and Inquiries frem our
Mark 1| 30-10m Linear ... ..., .. .  679.95 Centrally Located Modern Facilities

#» Top Motch Service Department

¢ LARGE COMPLETE STOCK means Fast Deliveries. United
Parcel Service available to most parts of the country. — UPS
Blue label (AIR) to the West Coast.

«LOW LOW 1% Manthly Service Charge {ONLY 17% per annum)
on GECC Revolving Charge Plan, Only 10% Down Plus LOY

Mark 68 6ém Linear ............... . 879.95
117XC AC Supply w/spkr. in cabinet, .. 109,95
130XC 230v AC Supply, spke., cabinet 11595
14-117 12v BC Supply w/cable. ... ... 139,95
(4C 11y BC Madulercable QNLY . .. 4995
510X MARS Oscillator - less crystals  53.95

508 Full Coverage VFO ............. 159.95 Manthly Payments=- For Exampla: $10 2 month finances up to
¥X-2 Plug-in VOX.. chveio. 3595 $300, $20 wp to $610. Write for complete information

FP-i Phone Pateh, . cevecen.. GBS

MTK Maobile Hnuntlng K:t S0 995 M

GMTK “Gimbel type"” muhlle mtg klt 5.20 r@
$5-16B Custom Crystal Lattice Ftlter  79.95 SIUII” ELESTRONISS ”M W CGst ide W

. 305 Alroort Road - Qcaanaide, CA 92054

00T Transmitter 80-10m, 60w .. ..., 5A%9.95
$00R Receiver 80-10m.... ......... 439.95 | Revolving Credit Accovnt My 988 SWAN CREDIT CARD
SUIR rf(us*ro:vl Rec:it;er (with )IF Notse s | v rox 00 Hom &l

anker and [.C. Audie filter)...... 545,95
4008 CUSTOM Receiver/SS-165 ... . 599.95 | sadrs,. 399 QSC Tane, Anywhere, USA AMATEUR
6005 Speaker for 00K . 21.95 Call:
S$00SP Deluxe Speaker (w/ph patch] 64,50 al ELECTRONIC SUPPLY
400Hz CW Filter for 400R. . 29.50 ﬁ“ C et i et ta purchase ary new Swan equipment
AM Filter for 400R. . G 39,95 § Signature y

HB-500 LLF, Hoise Blanker Ktt .......
ICAF 1.C, Audio Notcher-Peaker Kit .
SWAN 444 Desk Mike . -
SWAN 404 Hand Mike.........

OTHER E-Z WAYS TO PURCHASE
I. CASH
€.0.0. {20% DEPOSIT)

#iM-1500 Wattmeter ............ MASTER CHARGE maSIeI’ Chal’ge
FM2K Im EM Transceiver ... s BANK AMERICARD THE INTERBANK CARD
FM-12(10A 2m FM Transceiver. ..... .. ’

2
3
ml &
5. AMERICAN EXFRESS
6.
mm

VHF-[50 150w 2m Amplifier,..... .. 2
Crystals for FM-2X and J210A. ... each 5| 0ICY GECC REVOLVING CHARGE
~SHAN TRIBAND BEAMS (10-15-20m)~ :' D R e
182 2el, &4 boem...... ... 89.95 .
TB3 3el, 14" boom .. .00 Dader 7 1 To %MAWTEUdli‘j ELECTRONIC SHPPLY :
TB-3H 2 el, &' toem.. ... ... .. 125.00 . [ | 4828 W. Fand du Lac Ave, Milwaukee, Wis. 53206
' . ect from t
TB-40 4ol W hoom.... ... 148.00 Oin t from this Ad ] | am interested in the fallawing new equipment: 1
MB-40H 2 el., 40m Beam............ 145,00 EEEMRCRECEEENY: 3 1
80-40m Trap Dipole ... ........... 29.95 | |
w;g;; ;g;g: !Zetmcal.&ntenna - g:gg = I have the following to trade: (what's your deal 7) :
-SWAN MOBILE ANTENNAS- _ ] 1
Model 45 80-10m {nranual switching) ..$ 79.95 § o | E
Medel 55 30-10m (remote controf). ..., 129.00 LI ]
Kwik-on connectar.................. 6,95 I Ship me: R
BMT Bumpes Mownt. ..o v eeenn, 14.00 = 1
; | Enclose $_ . _ _.; I will pay balance (if anyy: K
~MODEL 35 (SINGLE BAND)- pay ¥
Top Section, & n_( WHB v re s 4 1200 B jcoD  [7]Swan Credit Ca.rd [71GEECC Revolving Charge Plan B
15m Coil ... 22,00 q0m Coil ... 26.00 B [IMaster Charge* (] BankAmericard [[J American Express a
0m Coil .., 2400  75m Cail ... 28.00 | 1
18 inch Base Section 850 — - 4 > B pccount Number: ]
36 inch Base Section . 9.00 Ray irenter, K¥KHW E [ ]
48 inch Base Section. ..., .......... §50  Mer Meil Order Sales  § Emsrmm +Masier Charge 1
l DATE Heim) 14 digics) [
1
AMATEUR ELECTRONIC SUPPLY & §one ;
4828 West Fond du Lac Ave. Milwaukee, Wis. 53216 I B Address: ¥
Phone (414) 442-4200 1 ]
HOURS: Mon B Fri 9-9%; Tues, Wed & Thuis 9-5:30; Sat 9-3 ¥ City & State: [ ]
CLEVELAND Area Hams may wish to visit our Branch store Jocated at: = send used I [ ]
(7919 Euclid Ave., Cleveland, Ohio, Ph. 486-T330, Pete Smith, Mge, [ []5end used gear list ]
L.

ALL Mail Orders and Inquiries should be sent to our Milwaukes store. 0 W o N o0 St A g Y oy OO Sy ot OO o A 6 08 AN O N OO B B



The Incomparable

e o

ALPHA 77

Featuring the new giant from Eimac,
the 8877, grounded-grid triode with a
conservative 1500 watts of plate dis-
sipation.

Volume production now
allows a new low price

51495

Unexcelled quality and reliability is
the basis of our new warranty: All
parts and labor—one year, power
transformer anduoil-ﬁlled‘ﬁlter capaci-

tor—two years.

If you want to move up to the finest,
the 77, phone/write Don Payne, K4ID,
for a brochure, personalized service,
and a King-size trade-in on any gear
you have.

PAYNE RADIO

Box 525
Springfield, Tenn, 37172

Phone Phone
six days Nights-Sundays
(615) 384-5573 (615) 384-5643

d

118

Ner Freq. GMT Days Tfe.

1EN 3940 1400 Sy 14
1L.N 3690 0300/2300 Dy 113
1 PON 3918 22451430 M-F 597
1t PON 145.5 9200 MWF 10
M BON 50.28 4200 M o
NCPN 3918 130041800 M-8 99
EH Novice 3720 G100 Dy g

WYPRN spoke at the Feb, meeting of the Cenois Amateur Radio
Club., WOLNQ won national honors in the recent [(PON CCPX
contest. The second reeting of the QCWA. in Chicago was very good
in attendance and the organization is studying a constitution.
WINPE has several good conversions for FAX operation. WAJSRE
is recuperatlng at home after a serious hospital seige. The Wheaton
Cummunity Radio Amateurs annua! hamfest this year surpassed all
others to make it their largest in attendance. The anpual Hamfesters
{Chicago) Picnic will be held Aug. 17 2t the usual site, Santa Fe Park
on the south side, Contact X9DRS for deteils, WAIRHU is
stationed ln Louisiana army base, WBSAZQYY is 2 new ham n the
Robinsons area. Fromeall reports recetved to date, the SET was good.
Many clubs failed however to teport results. WOHRY reports the
QRN traffic total for the month ix 766. New oificers of the Chicago
FM Club are WAYLRI, WBYGSH, WOIXT, WASTKA, WAYERC,
WAODZS, WBIBDS, WAYKOD, K9MDM and WESIEN. WIKRH pf
Clinton has been assipned to the iC railroad in Decatur, WASCAR
has retired from the 1. WAOWOB, WBYHZG, KSKXP and WIYZE
are the new officers of the Egvptian Radio Club. The League's
executive commitiee has spproved the application of Fremd (HS}
Amateus Radio Clyb and has declared it a duly affiliated suciety.
WOYFBB has erected a new tower and bander. The 1973 officers of
the Rockford Amateur Radio Assn. are WBHIOG, WBSIED,
WBYKOS and WBIKOT. The HL Weather Net meets every evening
of the year on 3940 at 0000 GMT (or 6:00 CST). Please check in or
contact KIDCG far particulars. The Six Meter Club Hamtest will be
on Suil. Aug. 5 at Franktort, Il The elected officers for the 1973
season of the Twin Clty Amateur Radio Club are WBZBLL,
WASYLE, WASKGU, WINCZ and KIQZI. Trffic: (Jan.) WONXG
212, WOOYL 146, WROFHI 119, WWAES 101, WBOITK 94,
WASZLN 9§, WOIXV 82, WBSHEG 81, WILNQ 78, WIMUC 75,
K9KHI 72, WASOBR 63, WOKRR 62, WASLDC 34, WIZAV 44,
WOHPG 35, WBIFVG 31, WYUKV 24, KIDQU/WBYAIE 18,
WBIELP 18, WIPRN 18, WHKR 13, WASLHU 7, WEOAWY 2.
(Dec.) WHIAWY 2.

INDIANA - SCM, William . Johnson, W9BUQ - SEC:
WASYXA. RMs: WAYEED, WBYEAY, WOHRY, WBIKVN. PAMs:
K9KTB (vhi), WIHWR, WOPMT.

Ner Freg. TimelZitDays Tfe. Mgr.
1Tfc 91D 1330-2300 Dy 18 KIKTE
2130 M-§
QIN 3686 0000-0400 Dy 453 WASEED
1PON avio 1300-2130 Su bH WHAHI
IPONCW Y140 op0o Dy (93] WHIKVN
IPONVHF 0.7 0l00 M-W-Th 14 WASULH
IPONVHF 0.2 - 0200 Dy T0 woMHZ
Hoosier YHF 14 WoPMT

With deep regret, I report the passing of WB9EFY, Gibson County
AREC net reports 5 sessions, fraffic 8, 134 minutes. At the recent
Red Cross Novice clags instruction, digaster dir. Clarente (Green
passed his Novice exam and now is WNILHW. ndianapolis Radio
Club officers for 1973 are W9CKB, pres; WIBR, vice-pres.;
WNOSIM, secy.; WOAL treas; WASYCA, chief op; WIDNQ,
WYJIGZ, dir, The SET was a great success with over 75% of the clube
listed participating. Your new SEC for Ind. WAIYXA. was a busy
fham, WYNTP EC far Rush Co. spoke at the Ind, Amateur TV and
UHF Club meeting Jan, 13, They also had a discussion on the
frequency in the 420 to 450 MHz range. Currently we have been
using 432. Decision was to try 436. 1973 offices for Tippecanos
ARC are KWYLYA, pres; WAYZIY, vice-pres; WOVIP, secy.;
WEOFQT, treas, Indianapolis Red Cross elected WASRVS, pret.;
K90XA, vice-pres,; Richard Smith, secy.) WAYESZ, irustes;
WBICCQ, chief op, QIN Honor Roll: WAJEED, WBSKVN,
WoOLW. BPL: WBIAHI. Amateur radio exisis because of the
service it renders. Traffic: WBOKVN 369, WA9EED 300, KSHDP
293, WBIAH] 240, WBYEAY 203, WOHWR 180, KOKTB 134,
WOOLW 117. WOFWH 106, WOIBQ 90, WOBUQ 77, WIEI 73,
WAUYTIS 67, KICBY 56, WASTQD 56, WBIFOT 42, KOFZX 42,
WASOHX 41, WOZSC 35, WeKWB 34, KOILK 30, KIYBM 27,
WODZC 22, K9RPZ 20, WBYFST 18, WIRTH 17, KSIQY 16,
WOPMT 16, WAGNQA 15, WAVAXFE 13, WBYBAP 12, WAIOKK
12, K9FHQ 11, K9RWQ 10, WIVMW 10, WIBDP 9, WASOAD 5,
WAQQEQ 9, WOENLI 8, K9FUJ 8, KGPNP 8, WIUQZ 7, K9DIY 6,
WASVEG 5, WIEQT 2.



antennas FL

FROM THE WORLD'S LEADING

NEW MANUFACTURER OF VHF/UHF

COMMUNICATION ANTENMAS
(A} FM GAIN RINGO: The most populor—
high performance, haif-wave FM  antennas.
Give peak guin, ond efficiency, instant
ussembly and installation,

AR-2 100 wotts  135-175 MHz $12.50
AR5 A00 wotts  135-175 MEz 17.50
AR-220 100 wotts 220-225 MHz 12.50
AR-450 100 watts  420-470 MHz 12.50
AR-6 100 watts  50-54 MHz 18.5¢

(B} 4 POLE: A faur dipole gain array with
mounting booms and coox harness 52 ohm
feed, 360° or 1B0” pattern,

AFM-4D 1000 waotts  144-148 MHz $£42.50

AFM-24D 1000 watts 220-225 MHz 40,50
AFM-44D 1000 woatts  435-450 MH: 38.50

(C} FM MOBILE: Fibergloss % wave profas-
sional mobile wntenna  for roof or trunk
mount, Superior strength, pewer handling
and performance.

AM-147 1456-175 MHz mobile $26.95

(D} POWER PACIC A 22 element, high per-
formance, vertically polarized FM arroy, com-
plete with ail hardware, mounting boom,
harness and 2 antennas.

Al147-22 1000 wotts 1446-148 MHx $49.50

(E} 4-6-11 ELEMENT YAGIS: The standard of
comparison in YHF/UHF communications, now
cut for 2 meter FM and vertical pelarization.
4 & & Element models con be tower side
maunted,

A147-4 1000 weits  146-T48 MHz $ 9.95
A1a7-17 1000 wotts  144-148 MHz 17.95
A220-17 1000 watts  220-225 MHz 15.95
A449-6 1000 watts  440-450 MHz 10.95
Ad49-11 1000 watts  440-450 MHz 13.95

() FM TWIST: A Cush Craft exclusive —it's
two ntennas in one. Horizontal elements cot
at 1445 MHz, vertical elements cut at 147
MHz, two feed lines.

AV47-207 1000 watts 145 & 147 MHz 43950

621 HAYWARD STREET
MANCHESTER, N.H. 03103

CORPORATION




NSERGN R S RTTINRY JEICN TR

1973
EDITION

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

The 1973 HANDBOOK continues the practice of yearly revision.
Over 100 new circuits and charts have been incorporated into
the 50th Edition. New construction projects include: o low-power
ssb transceiver, 3-500Z Kw amplifier, vhf pre-amps and antenna
couplers, phone paich, and o new code practice oscillator, A list of
suppliers of components is included. Of course, this Handbook has
everything from simple gadgets that can be built in an evening to
the most sophisticated transmitters and receivers. Every important
aspect of amateur radio is covered; including specialized tech-
niques such as fm, slow-scan TV and radio satellites. The complete
handbook of Amateur Radic Communication!

7 American Rapio

$4.50 U.8.A, and Possessions, $5.00

Canada, $6.00 Elsewhere. Cloth- RELAY LEAGUE' INC.

bound Edition, $7.50 l.5.A. Posses- ‘ .
sions and Canada, $8.00 Elsewhere. NEWINGTON, CONN., U.S.A. 06111




Gentlemen:
Please send me a

™} swaN §5-15 {15 watt P.E.P.)
@ $579.00

[] swAN §5-100 {100 watt P.E.P.}
@ $699.00

] SWAN §5-200 (200 watt P.E.P.)
@ $779.00

[[] Full payment enclosed. (Calif, resi-
dents add 5% sales tax.) 1 will pay

Mait to: shipping C.0.D.

@ Swan

ELECTRONICS

A subsidiary of Cuble Corporsifon

305 Alrport Road « Oceanslde, CA 82054

e e e e e e e e e e e e e e e et e e e e i e |

[:| 10% down payment enclosed. Charge
balance to my Swan Revolving Credit
Service Account

#

[ send order €.0.D.
D Send latest catalog.

D Please send z Swan Revolving Credit
Service account application form.

Name Gall
Address
City State Zip

121



PASS FCC COMMERCIAL
AND HAM EXAMS
QUICKLY AND EASILY

WITH AMECO BOOQKS

AND CODE COURSES—WORLD-
FAMQUS FOR SIMPLIFIED
EXPLANATION OF TECHNICAL
MATTERS.

@ COMMERCIAL RADIO OPERATOR THEORY
COURSE for Radiotelephone. Eirst and

Second class licenses, Contains 21 lessons and over

600 FCC-type multiptecholce questions. Starts with

basic etectricity. No previous technical experience

required. Complete course—a450 pages,

#1501 i et snae s s s only 5.95

AMATEUR THEORY COURSE. Complete home study
course in Amaeur Theary, contains 14 lessons (from
0C through transmission and reception), study guides
and hundreds of FCC-type quastions. Excaltent foun-
dation for all ham licensss. No previous gxperience
required, 256 pages, #102-01 .......... s 34

ADVANCED CLASS GUIDE contains simple, detailed,
easy-to-understand answers for sach FCC study gues-
tion, plus sample FCC-type exams using multiple-
choice questions far Advanced Class exam.

#1601 ... 15¢

EXTRA CLASS GUIDE, similar to above, but written for
Extra Class exam. #17-01 .. arreeerean To¢

RADIO AMATEUR Q & A LICENSE GUIDE. Same as ahove,
Sfustogrltten for Novice and General Class Ilcens{é.
1) N ¢

EXTRA ELASS CODE COURSE contalng 10 lessons from
13 to 22 WPM for Extra Class code exam. Includes
sample FCC-fype exams. One 127 LP, #104-33 ,.$3.95

EXTRA CLASS SUPPLEMENTARY CODE COURSE. Concen-
trated code practice from 19 to 24 WPM. Sampla FCC
tests are given. Serves as additional coda study for
Extra Class exam. One 12” LP, #106-33 ........ $3.95

JURIOR GODE COURSE for beginners—from start to
8 WPM. Preparation for Novice and Technician code
exams, Sample exam and instruction hooklet. One 127
LP. #100-33 ........ rreesas $3.95

ADVANCED GODE COURSE, as above, except that it
covers 8 to 18 WPM, for General Class code test, One
127 LP #103-33 ..vvrvceinermm s rrrertssstsnnanm $3.95

SENIOR COBDE COURSE is » combination of the Junlor
and Advanced code courses Two 127 LP's,

FIO1-33 L imenmmnnmenimrssssnss 37250
GENERAL CLASS SUPPLEMENTARY CODE COURSE. Con-
centrated code practice from 12 to 15 WPM. Sample
FCC tests arg given, Serves ag additional code study
for General Class code exams. One 127 LP.

#1058-33 .omrrsnrrarirsons . X 31,1

at ham distributors or from
AMECO PUBLISHING CORP.
314Q Hillside Avenue
Williston Park, New York 11596

b verbia .
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WISCONSEN - 3CM, loseph A, Taylor, WoOMT . Hp:
WONGT. PAMz: XOFHI, wA0AY, WA9QKPE. BMs: WINCR,
KOKSA.

Nee kiz Time(ZliDays ONI QTC Mer.
WSEN 3985 2300 Ly 1834 174 KaFHE
WIN (E) 3642 9000 Dy 354 13 WIUUR
WIN (L) 3662 0400 Dy 11 st WHYHLM
BEN J9RS 1700 Dy ias 43 WAIQKE
BWN HIAS 1145 M-5 42 M WARDAY
WESN 1662 2330 MWE m i4 K9KSA
WI-PON 392§ 1701 M-k 436 BX WAINIX
WI-PON 3697 330 W (5 3 wWeEMC

The two big activities of the month were the SFT und the Wise,
QS0 party. From the messages yaur SCM received there appeared to
be plenty of activity during both of these events. Things are picking
up very nicely on the Wise, Slow Speed Met — with 70 QNT it looks
4% though we have set a record [or this net. KYKSA reports many
new faces as well as old ones - even WICHA and WHLST, Your 8CM
just finished a six week theatre engagement daing lead in the
“Tender Twap.” Congrais to two new asst. MO WAYZAZ und
WASHCZ in La Crosse; also to WIPST in Winnabugo CUn. The WVRA
got involved in an activity not too vomman these duys. [hey had
two hidden transmitter bunts this month, The WVisc. Assn. of
Repeaters elected officers at their Jan, 28 meeting — KYYZS,
c¢hmn,; WA9SXN, vicechmn., WOATK, secy.; K9KSA, treps,
Congrats to the new officers. Rib Mountuing repeater is now in
operation an 22/82. Trattle: WODND 228, KYFEY 90, WOUCR 79,
WOMMP 63, KOKSA 34, WASOAY 28, WAYBZW 22, WASLYY 132,
WHKRO 9, WODXV 4, KSUTQ 4.

DAKQOTA DIVISION

NORTH DAEKOTA — SUM, Harold 1, Sheets, WHDM — K1
WABAYL., OBS: K@PYG. RM: WAOMLE. QO: W¢Bh. WAQIPT
went south for part of the winter. WAOUNA now Advanced and
WBOFDT General Class Heensees. WAPCSK able 1o retain his old cull
and is working on 2 meters fm, WBGBMG finally hooked Hawail for
WAS. WBEBHJ has his rig back but too QRL with work. WAQSIE
teparts renewed Novics activity, WADOVW teaching code to the
CAP unit at UND as well 4s operating the UND station WBABCZ in
contests, WANTOF reports renewed activity vn 2-meter fm.
WAQUNA is warming up to slow-scan, It's nics to bear KAPVG back
on the air, WOENZ retired from BN. WAPREW spoke to the Blology
Class at the High School. The Forx Ammateur Club won the
inembership drive far clubs in the ND section and received a set ot
ARRL publications from the Dak. Division, Some of sur OT« came
back. Bad band conditions during SET was rather poor but the tym
out and operatlon wis tremendous when the skin was Favorable,
Nice job of the PON and RACES Nets and individualy. SFC
WADAYL was unable to do much in the SFT, WASMLE reports bad
vonditions on the ow nets, He has been appointed as Asst, Dir. for
the Dak. Divislon, also to the PSAA. He and WAPELD take traffe
on cw while WAPSUF heips on ssb nets, WAGMLE and WABOVW
made good scores in the CD contest fox Jan. WOBHT held a meeting
with those in the Peace Garden area to start planning for the Peace
Garden Hemfest Juty 7, 8. K7DGV/0 is back to the home state and
statianed at Sherwood.

Net kHz COT Days Segn OND QIO Mpr,
Goase River 1990 0won § 4 L i WeCPRO
PON 1985.5 0900 8
1530 8.8 12 340 (03 WAQSIB
YL WX 39%4,0 0730 M-F 23 358 347 WAQGRX
RACES 3996.8 1730 M-H 45 937 47 WBRATI
1830
NON d641.0 2150 M-F 1% 20 +6 WAGMLE

Traffic: WAPMLE 254, WAPRWM 232, WoDM 75, WAPSUF 72,
WBRWL 59, WIMXF 46, WAGCSL/$ 42, KOPVG 26, WHCDO 17,
WRB@FDT 5, WAPSIB 42.

SOUTH DAKDTA — SCM, Ed Gray, WAQCPX ~ The $ignal #ill
Amateur Radlo Club at Deadwoad have helped WNQIEI, WNGIEK
and WNQIEL. WAPDEM and WONWXK have been instrumental in
creating & good deal of activity in the club. WOURQ and WPHKJIZ
formerly of St. Paul, Minn. now iiving in 5.D. f'he Signal Hill
Amateur Radio Club and the 8lack Hills Reapter Assn, have been
casperating to get a repeater esiablished in the Northern Hills, It is
expected to have the Northern Hills Repeater on this summer, The
Lawrence Co. AREC reported 10 ONI and 20 JTC in the SET. Net
reports: NJQ 637 check-ing and 12 formals: Barly Eventng 826 UNI
and 21 QTC; Late Evening 1989 QNI und 28 QTC: SDN CW 268
QNI and 90 QTC. Traffic: WEZWL 377, WEMZI 224, WRHOJ 169,
WAPTNM 93, WAQROK 117, WAKJZ 69, WABUEN 69, WG 54,
WADVE 35, KOAIE 26, WAPBZD 26, K4GKVIE 15,



A product in the amateur market gets a reputation very guickly. It
measures up to what you expect in engineering, performance and quality
—or slse. That's why A/S amateur antennas are built to the identical

design and construction

standards as their commercial counterparts.

Standards that have made them specified for more police and public
safety vehicle installations than all other brands combined.

!
i
!
1
H

17-7 PH stainless
gtesl whip. Shunt
fed coll encased in

with fow loss coil in
new low-profile
design. Spring and

!

| HM-4
. NEW!HM-223 | 2 Meteors
i 1% Meters : Tough, virtually
HM-177 (220 MHz) l HM-175 indestructible
2 Met . 3 Met antenna for hand-
eters High performance ;. 4 Melors helds. Completely
Features new high 8 wavelength design Collinear design insulated. Base fitting
conductivity copper for the new 220 MHz with truly hot matches Motaorola
and nickel coated activity! Directiy ted ! performance! Base HT, E. F.Johnson,
]
1

waterproof PVG
jacket. All fittings
chrome plated brass.
Easy snap-in
mounting. 3 dB gain.*

whip easily

NEW ASCOM® TOWERS

High strength, low maintenance
aluminum towars for HF and VHF
antenna instaliations. Thereis a
complete line of ASCOM self-
supporting towers —in helghts from
30 to 90 feet—at attractive prices!

removable [eaving

| only 134" high base
M for car wash

® clearance. 3dB gain.*

fittings have silver and Standard

plated contacts. Can portables.

handle 100 walts.

Whip and phasing HM-5.
i coil assembly is aone Same as above but
8 piece molded design far Drake and other
I toresistvibration and packset portables

p moisture. 5 dB gain.* with 50-238 fittings.

*Measured aver a Vs wavelength whip

WRITE FOR FREE AMATEUR ANTENNA
and/or TOWER CATALOGS

the antenna
specialists co.

® mlity”
Division of ORION INDUSTRIES, INC., 12435 Euclld Ave,, Clavefand. Chio 44108
Export: 2200 Shamas Dr., Westbury, L.l New Yark 11580 Canada: A C, Simmonds & Sons. Ltd,

e pErERE . . L, A ke K



FM PRINGIPLES
REPEATERS
GONTROL SYSTEMS
| AGCESSORIES §
FM MREILE
ANTEHNAS
TESTING

OFERATING
TECHEIQUES

| FLC RULES

This book is a must for the fm buff as well as the operator just breaking
into fm and repeaters. Everything is covered! Fourteen chapters include:
moebile installation, transmitters, receivers and antennas for mobile and base,
and fm test equipment. Special sections treat alignment and troubleshooting
gear as well as repeater technical problems and cures. Club organization,
repeater location planning, and operating under the new regulations are
all covered. If you operate fm or are just becoming interested, you cannot
afford to be without this book.

TJhe

American Rapio
watitle . your sosrs o pext Ry py | EnGUE, I

paid from ARRL. $3.00 in U.S.A.
$3.50 elsewhere, NEWINGTON, CONN., U.S.A. 06111




¢ 23 Channels

¢ Superior
Selectivity

e Completely
Solid State

$20Q95

Including dynamic microphane,
DC power cord, mobile mount and
desk meunt brackets, microphone
hanger, auxiliary cannactor, and
exiernal speaker plug

Transceiver

2-Meter FM

GENERAL; » Frequency coverage: 144-148
MHz e 23 channels, 2 supplied {.52/.52 and
34/.94) e Completely solid state ® Current
drain: Acv 0.4 A, Xmit 2.7 A (Hi power) or 1.2 A
{Lo power} e Voliage required: 13.8 VDG
Antenna impedance: 50 ohms e Fraquency
adjusting trimmers on every crystal e Size:
THSW x 2%"H x 9)"D (18 x 6 x 24 cm)
Weight: 514 tbs, (2.5 kg).

TRANSMITTER: @ RF output power: 10 W min.
(Hi power} ot 1 W (Lo power) at 13.8 VDC e
Frequency deviation: adjustable to 15 kHz
max., factory set to 6.5 kHz e Automatic
VYSWR protection

RECEIVER: e Crystal-controlled, double con-
version superhet ® Sensitivity: Less than .35,V
for 20 dB quieting » Selectivity: 20 kHz at -6 dB
(30 kHz and adjacent channel rejection at
teast 80 dB down) e Audio output: 1 W e Audio
ocuiput impedance: 8 ohms * Modulalion ac-
ceplance: =7 kHz e Image rejection: -65dB e
Intermodulation and oiher spurious responses:
at least 70 dB down,

AC-10 POWER SUPPLY
for 115 VAC operation

e ® $39.95

For complete details contact:

R. L. DRAKE COMPANY

540 Richard 5t., Miamishurg, Ohio 45342
Phone: (513) 866-2421 Telex: 288-017
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get a fair deal at

Tii@@f R Heclondes

where the HAM IS KING

TRIGGER
CATALOG

TO HELF YOU
SHOP BY MAIL

Everything
for the Ham!

Send for this reliable bilying guide to
carefully selected Amateur gear. Yau'll
find it easy to shop at TRIGGER by mail.
We make fast shipment from complete
stocks of all the leading brand equip-
ment—generally the same day your or-
der comes in.

CHECK COUPON FOR YOUR FREE CATALOG

SPRING BONUS DEALS!

Buy any Drake product listed helow and
get "Bonus Dollars” you can apply toward
the purchase of any item In our Catalog.
Sorry—no trade:ins. OFFER GOOD ONL
UNTIL MAY 31, 1973. Order now and get
vour bhonus!

Drake Model Your Price  Bonus Dollars
0 3255.00 $25.00
R4C 499.95 55,00
SPR-4 §579.00 50.00
SW-4A 335.00 35.00
_2.NT 175.00 15.00
T-8XC 530,00 55.00
iR-72 299.95 35.00
TR-22 199.95 15.00
TR-4C 5599.95 60.00

Instant Cash For Used Gear

Describe what you have: Make, model, mod-
ification, condition—we’ll quote promptly.

SHOP EASILY AT OUR STORE
ON THE WEST EDGE OF CHICAGO

ALL PHONES: 312/771-8616

[ == ———

TRIGGER Elactronics, Dapt. 11-AP
7351 North Ave., River Forest, Iil. §0305
1 Send FREE TRIGGER Catalog

FREE
Cotalog

Add
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DELTA DIVISION

LOUISIANA = SCM, John R, Rivoire, KSAGI — Asst, SCM:
Louis A, Mubleisen, Jr., WBSAEH. S8C: K55vD. RM: WSGHP.
VHF PAM: WASKND. This month’s column being written by
WASTTH, XYL of RSAGI | am happy to uannounce the
sppointments of KSSVD as the new SkU and WASKND as VHF
PAM. Make vour plans oow to attend BRARC's Hamiest 1973 on
Mayv $ and &, Fur information and advanced reservations contact
WBSCOO, Chmn PO, Box 53194, Raton Rouge, La, TOBDY, See
vau there in May! Congrats to newly elected officers of JARC:
WESUX], pres.; WASWHS, vice-pres.; KSPKS, seuy.; KSHEK, treas.;
WS5FMO, KSAFR and WSWZE, board. WASWPO and XYL are
proud parents of a new Baby girl. KSDPG is again back on the air
tharks 1o ull who helped eregt the tower at his new GTH. NOVHF
Club 16/76 Repeater should be operationai at this time. Anyone
interested im an LC appointment please pontaet the new SEC,
KS8VD, WBSCZV now is WBSINZ and sports new Leneral Class
license. WAS YFQ is the new GNOARC secy, WASVCE has put up 2
new R0-f2, tower, Reports still are coming in on the many L hams
who hefped out during the recent Managua disaster, Thaoks to all
who participated m the SET heid in Jan, [t is reported that
WBSADU and WNSMEG have hath passed the Ceneral Class exam.
WSCEW reports a six way ()50 with hams whose total time on the
aic was a whopping 257 years! Traffic: WSMI 243, WSGHE 187,
WSCEZ 72, WiFA 6.

MISSISSIPPL — SCM, Walker §, Collew, WINCB — SET exercises
was outstanding thanks jo WASET and all who participated.
WABGVD/S appointed PAM for PO Net. QNIs in this net are nver
400 monthly. WESBUE new mgr. of MSBN. WASUIH resigned as
ragr, 1o reswme studies in MSU. WASVYY is new mgr. of CGCHN.
The work of WHSEIN with the Novice Net is oulstanding. Miss.
section really turned out for the Jan, CD Party, See ynu again in
Apr. CTy Party. FCHO (Emergency Communication by Ham
Ciperators) aroup in Jackson hope fo activate 2-meter fm repeater
shortly, W5SLL has hew stickes far his CP Certificate — 30 wpm.
PSHR: WBSEIN, W5SBM. WSAMZ, K5YTA, WBSDLW aad
WBSFML. WBSLIN also prwle BPL. Seo you at the Nutchez Super
Humtest Apr, §.

Net breg. Ttmey £} Days ONT GTC Magr.
TN 166 S 46035 1y it 18T WASYZW
BMNN ITIAI wloo TTS - WBSDEK
GURBN vk 030 Dy - - WSIHS
CGUHN Y34 nigo Ny 1243 121 WASVVY
MEPON 2970 3348 MBS 407 90 WARGVOSS
MY BN JuBT 8 WIS iy 34 140 \WRERUFE

Trattic: (Jan. WSSHM 354, WBSLIN 190, WSkDT 162, WBSFML
P21, WSNCB LE9, WBSDLW Ule, WASKID £07, WSAMZ 0%,
WASYZW 95, KSYTA 63, WSWZ 33, WBSBUE 49, KBYUW/S 45,
WSBW 13, WBSDCY 13, WBSB&M 12, WBSAHY 3, WAQGVQ/S
37 ibec) WASEI 240,

TENNESSEE - SCM, 0.0, Keaton, WASGLS — S£C: WBLANX
PAMs: W4PEP, K4MQE, WA4EWW, WA4NEC, RM. W4ZJY.

et Freq. Time(Z){Davs Sesn DONT QT Myr.
TN 3980 1245 M- 1 {503 147 Wdbrp
1406 S5uH
THRSREN 3980 0030 150 16 jols a7 R4MQI
ELPN edn 1140 M-b I 4716 2T WALEWW
TCN 3980 0200 lh 1 31 B WaCYL
[ PON MEN DM WHABHZ
TN A6 35 0DDD Dy it 243 196 WB4YCVY
NN 720 0000 Dy 4 tu? . WR4USG
EYVHEN s0.4 0000 TThS i3 129 0 WBa4lOE
FTVHEN 145.2 (4000 Wi L) 31 0 WH3NZC
ETIMN 257 4200 WE 5 A 1 WR4NT]
MTTMN 188 0200 TR 3 S0 (1} W4PSH
KVHIN 307 sinaT 3 5] 0 WHAMP)
KVHEFN  1d4e.2l¢l00 T H 3 " WhaMp
146.81
ACARBCN146.28000D M B 36 0 WB4DY,
14688

[N Honor Rull for Pec 1972 wora: R4CNY, WBAYCV, W4LIY
WB4DJL and WB4USEG. Congratulations to three Knoxville YL
who hpgraded to Advanced Class, WE4MRA, WEHANDX anc
WEBANKO. On Jan. 3, 1973 WA4GLS/ mobile summoned ambulane
and §tate trooper to wid victims of auts sevident at 1-40 and exit 3
thyough stations WASOHFE and WA4BCS during the 1PN seuion
These stations were awarded the Certificate ot Mert. Summary o
net activity tor 1972 8 1790 sessions held, 41,698 check-ing an
ISH( formal messages passed, Let's make 1973 a preater year
Tratfic: W4QUG 206, WB4ANY 203, KAUNY 189, WHANIR 131
WB4DY 109, WeZIY 78, WB4VZQ 72, WB4DIU a9, WHIUSG 68



The Most Powerful Antennas Under the Sun

40 METERS |

If 40 meters is your bag, try this one for best 40 meter
performance. . . you'll work signals on 40 meters that
you never knew existed!

The model 402BA attenuates unwanted signals off the side
and back. Unique linear loading stub delivers maximum
performance without lgssey center coils. Easily stacks with
tribander or 20 meter beam; requires only 10" separation.
52 ohm feed. Beta Matched. 16 ft, boom, 43 ft. elements.
Maximum power input 1 kw, AM.

Order No. 397 $169.95

Hy-Gain 402BA...the 40 meter DX Demon!
HY-GAIN ELECTRONICS CORPORATION

Box 5407-HD Lincoln, Nebraska 68505
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T

Your finest discount antenna
and equipment supplier. Beat inflation.

Save time and money with mail order.

TRANSCEIVERS

NEW!

e NAME BRANDS

Gigantic Savings
WRITE FOR CATALOG

ANTENNAS TOWERS ACCESSORIES

ANTENNA KING

Box A, Lomita, Calif. 90717, Phone (213) 534-"KING”

D EDITION

¥2.50 posipais

D.8. A, o $3.00 Eisewhere

128

S elected subjects which establish the
groundwork for all phases of amateur
radio. Down-to-earth information on cir-
cuit design, construction, testing and ad-
justment. Material has been drawn from
the QST series for beginners and Novices,
but you will find articles written specifically

for this book.

If you are just starting out in amateur
radio, this is a MUST book for you.

THe AMERICAN Rapio RELay LeaGgue, Inc.
NEWINGTON, CONNECTICUT 06111
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escape from the 2 meter crowd

The all new

220 MHz Clegg FM-21 Transceiver
puts you in tomorrow’s channels today!

220 MHz FM (s the early solution fo
overcrowded 2 meter channels. Here's
your chance to get in on the ground
floor of the FM future. The new FM-21
all solid-state transceiver is an appor-
tunity to “do it right” this time and
start with the ieader. The FM-21 uses
only 1 crystal in any channel . . . che
crystal gives you a separate transmit
and receive frequency as well as auto-
matic 1.6 MHz programming in the re-
peat made. We call this unique triple-
dutycrystal feature Clegg Crystal Saver
Frequency Control. For the complete
story, see your Clegg Dealer or call or
write us today for detfailed data sheet
and avoid the crowd.

Amateur Nef $299.95

L :w.,,w

CHECK THESE FEATURES
® 8-10 watts output (minimum).
@ Speech clipping.

® Sensitive receiver—.25 uv (max.)
for 12 db Sinad.

@ Sglectivity—Adjacent channet (40
KHz) down 50 db.

® Each crystal does friple-duty, pro-
viding a transmit and receive fre-
quency (Crystal Saver Freguency
Control).

® Monolithic crystal fiter.

® Compact, 7" x 234" x 9”.

_{’Mq DIVISION

NTERNAHONM

"’lruuﬂ“‘

3050 Hempland Road, Lancasier, Pennsyivania 17601
Tel: (717) 289-36T1

Tulex: U4-0438
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For a high-paying job in broadcasting...get a

First Glass FCC LIGENSE

You will get your FCC Ligense with
CIE training...or your money back.”

Your key to future sucesss in the broadcasting field could be a
First Class FCC License. You must pass a Govetrnmant Licensing
€xam to operate and maintzin transmitting equipment used in
radio and TV broadcasting, aviation, marine, nticrowave and mobile
radio as weli as Citizens Band communicattons,

One proven way io prepare for vour FCO esam is to take &
Licensing course from Cleveland Institute of Flestronics., Qur
traming is so pifective that in a recant survey of 787 CIE graduates,
better than 9 out of 10 CIE grads passed their FCC License axam.

That's why we can offer this famous Maney-Back Waranty:

*When you complete any CIE licensing course, you'll be
able to pass your FCC exam or be entitled to a full refund
of all tuition paid. This warranty is valid during the com-
pletion time allowed for your course. You get your FCC
License—ar your maney hack,

You owe it to yourself, your famuly and your future 1o find out more
about CIE's way 10 learn Electronics at home in your spare tirme.
Just fifl out and mail the coupon to get our TW{O FREE BOOKS.
For yout convenience, we will try 10 have & representative cail. If
caupon is missing, write ! Cleveland Institute of Electronics, Inc.
1778 E. 17th St Glaweland, (Ohio 44114,

il Approved Under G.I. Bill

All CIE cateer courses are approved for
educational benetits under the G.1. Bill.
I you are a Veteran or are in service now,
check box for G.1. Bill information.

succeed
in electronics mmme
, ey

Vatarans and Servicemen:

; hare for G.i. &ill inf; ion.
I3 Check hare for arration. ar.o1
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1 o 1
I CI Cleveland Institute |
of Electronics, Inc. |
1] L
i # 17755 Enar 17th Street. Ciaveland, Che aatie K
' Aguredited Member Nabanal Homa Study Council I
1 Please send me your two FREE books: 1
1. Yaur book, “How To Got A Commergial FGE License.” I
[ | 2. Yo s¢haol catalog, "Sucteed In Electronics.” I
Print
1 teame.
I 1
(e I
l Tity. Stats. Zip, - l
1 1
1 |

KAVVE 6!, WHATPS 43, WA4GLS 35, WAPFP 31, W4WBK 29,
WAATWL 24, WACYL 18, K45IV 11, WB4MPJ ¢, W4SGIL v,
WB4FIR 6, WASLZXE 5,

GREAT LAKES DIVISION

KENTUCKY — SCM. led . Hoddle, WACED — SO WA4GHQ.
Appointments: WHSHHRK o 1O WB4UAN aed WALLG o QO
WAGOMH as OVS. Fadarsed: WAAWWA, WALAGH, WB4EH I'N and
WHANDK us TCs; KATXS aa QRS; WAREAF and WB4HTN as QPSs;
WASGHO a5 OVE, BiLs: WEBAZ, WA4JOS, WBIWCM, WB4ZE4
and K4TXI

Aer [ v Met g are
KRN 155 24 EYN A6t das
MEFPN 140 43 KNTN EE {38
ETN 1486 21 KON 10z 18

The Jan, me-SE1 plapring meeting wus 2 g suvves with 38
sttemdges. WACDA has been doing an kB publicity job for gmatewr
radio i ms ngwspaper. WA4RZE conducting wunle olisses m the
Danville area. New huntuckiznn RC uiticers are K4KZH, pres.;
WRAN VL, wicg-pres.; KETXS, seey. WNALSY, treas. WNAAOQ] haga
ew 5 wpm code proficiency certificate. WN4COM o new Novice
in Louigvidle, WA4AWWA, WAAWOL, KAGLI and K4V AL were guests
at the Jan, meeting of the Morehead ARC. Traitic: WB4WCM 705,
WRAZSA 394, WALGHQ 334, WA4BAZL 325, WA4IQS 269, W4ACID
236, RATXHE 222, WRATDK [od, KAEY 161, S4MAN 112, K40NW
L7, WHAFOIR 76, WAIVZEZ 69 WN4ZME 66, WA4AGH a4,
WHAAUN 55, WHANHO 34, WNAYTS 48, R4AVE 35, wWAdAVY
36, W40v] 37, W4CDA 27, K4BOE 27, K4QHEZ 22, W4BTA 71,
WHAREN 20, WALENH 19, WA4EAL 19, WB4FOT/4 19, WE4ILY
17, WNAZEC 16, WN4AQG 12, WBAIROI1 2, WH4TNZ 12, WhapvT
LI, WABKTN/4 9, WRBAYAL 8, WB4GCY 6, W4OXM 3,

MICHIGAN SCM, fuary Lo Olinghouse, WRZBT — Sk
WRMPD, RMs: WHRIVA, WHWVL, WERIN, KRKMQ, WSLIL.

PAMs: KABPYC, WARKHE, WBHHOS. VHE PAMs. K¥ARM,
WAEWYY.

Ner Freg, TimerDays ONF QI Sean AMer.
MM Ineid 23000 1y 1263 3nld 23 WRIYA
WESH U35 ekt By A73 1liu i1 EROVE
BR/MEN Ja30 2230 5/ TR 13 27T OWARKHE
LIPFN 3920 1230 Dy XL £7 4 WHRHOS
L1 TN 392 030 v hdn 55 T WHRAXI
PN WAL 1abn Dy [RELL L] 3 KRILNE
FANCW Iag45 2400 Mys 159 132 2 VEIRPO
Mi.6M ST s MYS 23 32 1 WARVXE
Mi_Nov, 37200 2230 by 153 +5 3) WBHIALY

The 5% Mi, 2-Meter Net reports 76 ONL, 3 1TC, § aessions, b-Meter
WX Net w 4 sessrons ONL 58, WRIYP and WABZQU have inined
Silent keys. CMARC agsin Surmsbed transportation and ¢om-
imutieation for the March of Dimes 11 Ingham Co. «nd Lansing with
15 mobiles and 3 base stahons. WHTHZ is asst. BC for Inpham Ca,
SCARC WRODG was hase station tor 34 mobiles on 146.94 1 bunt
for missing waman, mobiles from Owosse, Midland, Hlint and
Lansing area gssisted in furmshing curmmuencation for uver Zuln
searchers, GRARA WEDC and () stations nperated Sbi and all
were sperated on cingrgency puwer. (Hiicers for Lansing Kepeater
Aant are WHRQL, pres., WREFSZ, sice-pres.; WARILY, weuyy
RBZLP, treas, WBBLIY wurked the sast coast and V. oo e-mieter
At with 8 wutes, WRNH tas 2 uew JU-meter beam, WBKLWW hasa
uew Advanced Class tieket. WRKIIL also gut the 4 ticket. WERSW
fus completed §1 years of ham radio. WBMOT now is WROQB. PON
Amateur of the Month and Specl Award 2o tn WEDON. A Brass
Plute was installed in Dossios Moseusn io Detroit in honor of WEkX
fur his contribution to the Museum. Traftic: (jan.) WABFIM 308,
WHEIARE B8R WRIRX 269, WRMRM 259, KEKMGQ 246, WABWLY
23 WRGLC 228, KBCKD 143, KRLNE 114, K8DY] 112, WBBEBG
K2, WAKENW BU, KBACO 79, WRIZ 77, WHRKWI 75, WKRTN 73,
HKEPYE 68, WHBIMI 64, WROW 54, WEOC $1, WEWVL 50, KM NC
8, WEEYUO 44, WBRHPT 42, WBKLOS 41, WEBEZ ), WETZ2
S0, WylEN 40, KSZVO 37, WARPXR 36, WSLXY 34, K8JED 34
WAKKHB 32, WIYA 30, WEMO 3o, WBZHT 28, WikU 24
WEBRDKQ 23, RESDA 21, WBRINS 20, KEWRI 20, WRDUN 1Y
WHILIC 18, WREQD 15, WARME |5, WHFPBP 15, WSVIZ 15
WHRNODH 14, AWHAUW 12, WBRDIT 12, WHENDI 12, KHIHA §f
ERGOU [0, WBEBGWEK 30, WBREIAS 9, WABMDK 9, WAKWVV 9
WHNDE B, WESCW 85, WEVXM K, 8GXY 7, WEHEL 7, WBOQRBL T
WRBICN 6, WBBICL &, KRRCE 6, WHSH ¢, KXQOJ 4, WBBDRT 2
10ecy WARVXE 45, WHSIIE ¥,

OHIO - SCM. William E. Cliusen, WRIMI « Asst, SU'M: Kennet]
L. Sinpsun, WABLUX. ST WROUU, RM: WARWAK. PAM



Fully Solid-State

BANDERS from SWAN

You‘ve asked for them and we’ve got ‘em! Now ... with the price down
where you’ll like it . . . you can work your favorite band with reliable simp-
licity. And why not? These single sideband transceivers are a naturally new
follow-on develgpment from SWAN's recent breakthrough to fully solid-
state-of-the-art multi-band rigs.

Containing FET’s, 1C’s, Operational Amplifiers, and ANO tubes, these
All-American transceivers were engineered especially for the mobile ham
with the XYL in mind. The refreshingly new panel styling of these units
blend handsomely with most car interiors.

v Operates directly from 12V DC v 15 Watts P.E.P. Input
v $SB and CW modes v S-Meter

v/ Transmit ALC v' Smooth AGC

v No tune-up time required v/ No transmitter tuning

. . . Just flip on the power and you're on the air with . . . virtual elimin-
ation of front-end overload, distortion and cross-modulation . . . AND
... infinite VSVVR protection from an epen te a short circnit!

Brighten up any day you're on the road by enjoying the “‘extra-pleasure”
mileage a SWAN Mono-Bander can give. Whether you're on the way to ot
from the daily grind, travelling cross-country, or just cruising around . . . be
sure your everyday companion is a Mono-Bander from SWAN ELECTRONICS.

These models available:
SWANMB4D (7.0t 7.3MHz} .. . .......... $248.95
SWAN MBBD (35to40MHMz) ... ....... ... $249.95

Accassorias include:
SWAN MB100 (100 Wart P.E P, solid-state Amplifier usable from 3 to 30 MHz with

appropriate filter, Provided with one filter. Please spacify band when ordering.) . . . . $139.95
SWAN MB200 (200 Watt P.E.P. solid-state Amplifier usable from 2 to 30 MHz with
appropriate filtar. Provided with one filter. Piease specify band when ordering.) . . . . $209.95
Additional filtars available.
SWAN $8-1200 {1200 Watt P.E.P,, tube type, Lingar Amplifier) . . ., . .. ... ... .. $299.00

Financing is available. $25.00 down puts a SWAN Mono-Bander in your car if you take advantage of
Swan's Credit Service. Write directly to us for details on how easily you can qualify for this service.

@ Swan

ELECTRONICS

A vuieindindry oF Lo Coraoeatin

305 Airport Road = Oceanside, CA 92054 » Phone (714) 757-7525
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know this sign

To most people this is a symbol from
Greek mythology. But %to hundreds of
thousands of active armateurs, Pegasus is
the symbol of the Radic Amateur CALL-
BOOK the single most useful operating
reference for active amateur stations.
The U.S. Edition lists over 285,000 Calis,
Names and Addresses in the 50. States
and LS. possessions while nearly 200,000
amateur stations in the rest of the World
are listed in the DX edition.

Both editions contain much other invalu-
able data such as World Maps, Great
Circle Maps, QSL Managers around the
Worid, ARRL Countries list and Amateur
Prefixes around the World, Time informa-
tion, Postal Information and much, much
more. You can't contest efficiently, you
can't DX efficiently, vou can’'t even oper-
ate efficiently without an up to date
CALLBOOK.

To make the CALLBOOK even more val-
uable, three supplements are issued each
year which bring your copy completely up
to date every three months. These are
available at a modest extra cost. Full de-
tails in every CALLBOOK.

Get your copies of the big new 1973

~ CALLBOOKS today.

US CALLBOOK
{less service editions)

Just $8.95
US CALLBOOK

(with service editions)  (with service editions)
$14.95 $11.45

Mail orders add 50¢ per CALLBOOK postage
and handling.

See your favorite dealer or send today to:

DX CALLBOOK

{less service editions)

Just $6.95
DX CALLBOOK

i e Elbooka.

HuRE 925 Sherwood Drive
BROC bept. A ake Bluf, 111 60044
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KAUBK, VHF PAM: WABADU.

Ner QY QT Sess Fretg, Timei£) Mpr.

OSSBTN  3amd 16%7 Sa 3WILE 1530§2100f K3UBK
FRTE)

BN i -2 LIS Y ] DOIRJOINY  WARWAK

OaMirN ks 122 Ly K ge 0200 WARADL

LISN 108 8% | 3579 2328 YARWAK

BN RTTY 214 218 A2 xans 2300 WaszZy

New appaointee: WRRGZL UVS, Renewals: KEQYR (P§: WBSULE,
WARGRR, WESZU, WU, WEELU, ORSs, The 1973 Simulated
Emergency Test is history Dt there 1s still an tmportant job to he
dupe — to evaluate opr perfoymance and vesrect the mistakes aid
weaknesses the test wicovered, Plan to attend the ARPSC forum at
the Dayton Hanwention and parficipate in 2 eritical review «of the
SE'T. WASMCR has been appointed asst. mgr. of the Continental
Yratfic Net, the Tong haul net in Davtime NTS, New officers af the
Chamypaign-l ogan ARU are WEWDA, pres.; WRREYZ, vice-pres;
WEHFK, W8ITM, WEGKL, diy. Central Ohio AREC was active m
Kidney and MD fund drives. KROMNA gave a speevh nohem rindio at
Cleveland State Univ. Correctinn: WBRGVE was ut WEUMD winning,
the Ohio O8O Party last vear, SEC WBOUU reports that we ended
(977 with TI® AREC members and 24 active (neal amergency nets.
0OVS WBRGAL wotked his 3oth state_nn six meters, WESJRS and
KBCMO, representing Milford High School ARC, prometed ham
radio on & WLYK talk shuw. Daytime 8RN now meets at 21002 on
3940, OO KERME reports the agrival of the first harmonic, o girl,
EC WRARW repacts the AREC Net in the Greenville rea meets
Mon. st 1930 local time un j45.44. The Toledo aten’s Hamshack
Gossip reports that WARIIL worked JATAO on b0 meters, the
Critical  Bias RO spoksors 2 monthly two neter EM hidden
transmaitter hunt, and WASEWW invites weather net check-ins 'lue.
ab 2100 E3T on 580188, Newr otticers of the Dk Yulley ARA are
BRIV, pres.: WBRALOD, woy_; KBWWLU, vice-prex.: WEMAL, treax;
K4RZEK, trustee. Wanted: an active Leagae-aililiated mdin vlub to
sputisor the next Ol QS0 Party — woatact WEBIMI jif interested.
Tralfic: KANGW 341, WARBMCR 347, WiPMI 300, WRKHUP 259,
WaBETX 237, WABAGH 235, WARYLW 235, WAXASM/8 19K,
WABWAR 196, WECHT 173, KEUBK 169, KSMLO (67. WBSKKI
146, WHCUT 142, WEMGA 140, WERMKEZ 102, WABITW Lov,
WRVIT 97, WRENL 93, WABVWH %1, WRID 0. WBRKZD n,
WROLIL RS, WSEGD 83, WASBUPT Ko, WEDDG 14, WEVND 72,
WHRIEL 87, WASDWL 65, WAGVX 65, WERCSH 64, WARADU 63,
WREALU 61, WESIHZ 61, WAMOK 61, WBSCWD o), WROF 59,
KEBPX 57, WASMIT 37, WEWEG 37, WHEEXD 55, WABSED 54,
WRBEK XY 32, WBRICT S0, WBKIGW 51, WARKSX 46, WBSUS 46,
WARYIB 44, WBKAYC 44, WASYXE 42, WASMHO 40, KEIDI 34,
WRBGGR 29, KBCKY 26, WASETW 26 WBGOE 23, WEBRAIC 24,
REBNL 23, WRBEFWE 273, WRLZE 23, WASBCX 19, WASGRR 15,
WRARW 14, WABLAM 14, WBRTAE 13, WASKPN 12, WABSSI 11,
KADHI L0, WBRCLF 9%, WASKFCQ v, WHMGC A, WASMAZ 7,
KRQYR 7, WHBAGZL 4, WEPRS 4, LSR,XD 4, WBf'FU 3, WRSMXU
X WERYE 1, WRBHL 24,

HUDSON DIVISION

EASTERN NEW YORK -~ 5CM, Graham G. Berrv, K28IN —
Asst, NUM/PAM. Ketineth Kroth, WB2VIB. SEC: WIURP. RMs:
WAZIVYS and WA2FBL. RTTY RM: K2DN, Nets: NYS dajly at
0T E and 0300Z on 3.675 MHz; Fiapire Slow Speed (E$8) dajly at
2300% vn 3613 MHz (10 wpm): Novice [raimng Net Mon. 3,677
MHZ at 7:45 PM. local time, ND45% Tue.; R1TY Net daily 3603
MHz at  2330Z: NYSPT&EN daly wn 3425 st 2300Z.
Appointments: KZYJL, FO tor Orange County, WB2HZY as ORS.
Cunimuniczatiaons Club of New Rochelle installed {973 officers and
directors, hewrd Hudson Dwision Dir, B3ISI0 at Jan. session,
Harmonic Hilis RT. heard NY Telephone Co. on “Most Complex
Machine in the World.” Westchester ARA heard Ray McNabb, ot
UL, un “Rasle Safety Practices.” Albany ARA heard talk un CATV
Systems trom Faink Moesste, Schepectady speaker WRIEAF on
“Shack Measurements,” Officers at RP1 (W2SET Club are WAZEBL
pres.; WBIBXP, vice-pres.; WAIHEP, wwov.. WALZYGA. aquip
super.s W2GH, taculty advisor. Regret to report W2GWY Silent Key
on Jan. 0, K W2URP “went commercial' via WTRY am and fm
tapes dunng NbT 1o explain AREC function to geceral public. NCS
stations for RETY Net include WIQRZ, W2IGL, WINOQW, W2I5AS
WR2EEX and K2DN a3 backup. Seven states checking i regulariy!
WAIMID worked tirst W7 via RETY. Please note WAZSVH helpec
K2BK, in his recent win ~ not UH as printed. WB2JAM, WAZEWEF
WN2EEQ, WN2KJIT renning W2ANVEB operstions. WA2FB[ ha
2-meter fmon car. WB2ZFBE wurking on Division PR setup; runs ne
wit 3925 Sun, 2200 GMT for mutual help, WAZRAU to 8o, Pacibn



B Monoband petfomance
over complete 20, B, and
Vmeterbanegs, -

: 7*c_overa ge

Phone and CW coverage of

bands without adjustments,
Constant high gain
acmss each band,

WEINSCHEL ENGINEERING
Gaithersburg. Maryland 20760 © Tel: (307) 948-3434 & TWX- T10-87H-9705

Tomorrow's Antenna Technology Today

I Gentleman:

All of these features and performance in a
single antenna at only $159.95 comes to you
from  Weinschel  Engineering—a  worldwida
leader in the design and manutacturer of
precision microwave components and instru-
ments far over 20 years, it is our expertise in
the microwave field that fead to the develop-
ment of the System 1 “No Compromise” Yagi
Antenna.
See ST, December 1972, page 41

(Send ta: Dept. A)
I Please ship one System | anfenna (freight
! collect]. Enclosed is <t check for $159.95.
Ship vig
| hj Please send detailed literature on System 1.
ame .
= Address
I City "
I State, Zip_ ..
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" Build NRl’'s ©
NEW 25" Solid State
Color TV as you learn
Radio-TV Servicing
in your home

Siart earning $5 to $V an hour in your spare
time servicing television and radio sets . . .
with NRI’s 'T'V-Radio Servicing Course. NRI
gupplies you with simple ' bite-size™ texts, a
step-hy-step learning program; and an exclu-
sive 25% square picture tube, solid state, color
TV get that you build yourself as you learn.

NRI also offers home study courses to obtain
vour F'CC license; automotive mechanics, ap-
pliance servicing, computer electronics, air
conditioning and refrigeration. Get full details
about any of the home-study programs offered
by NRI . .. the feader in its field. Mail the
coupon for your free catalog. There’s no
obligation, NO SALESMAN WILL CALL.
NRI Training, 3939
Wiscongin, Washing-
ton, D.C. 20016.

AVAILABLE UNDER Gl
BILL. If you sarved since Jancary
RY, 1985, nr are in servwe, « hock
€+l hine 1 conpon.

MAIL NOW for FREE CATALOG

l NRI TRAINING 19-043 i
3939 Wisconsin Avenue, Washington, D.C. 20016 l
Please rush me the tree catalog | have checked beluw.!

| understand there is no pbligation, NO SALESMAN WILL GALL.

1”1 TV-Radio Servicing
{with colar)
1 Advanced Colar TV
1] Complete Communtcations Systems
Flectramics i1 Camputer Electeonics
1 FGE License i1 Electronics Technology
T Aireratt € wens L) Eleglronics tor A
21 Mubile Communicatiens i1 Basic Electronies
L4 Marine Communications [} Math for Epctronies
{3 Amatenr Radio 121 Rasic Data Processing & Computer
[7} Flectrieal Appli Repair P

17 Air Conditioning & Felrigeration i
i
|
1
|
i
!

il GHECK HERE FOR FACTS ON GJ BILL. I
|
|
I
1

J

171 Master Astemotive Technician
€7 Automative Tuae-Up & Electncal

=
&

Age.

me.
(Please Printy
Address.

&

i) —State, Jip,
Aesredited Wember National Home Stedy Council

et R . L e, S et B _y el (R Yo s i

———— i ey A S e i . Bt S ey e} S PO

—

v brief trip at month-end. Lhanks to many stations heard active m
Sk b, But why - why — no EC volunteer atter 3 vears usking for
Putnam zod Dutchess Counties? Yan can have 2incrgencies. tow —
wod need ARFC, Aw, mosbead - conbaet W2LIRP or vour SCM and
get pning! And wotton Novices — keep your eurs upen For Navice
AREFC net now trymg to get olF gropnd. Detaly fater. | thic: 1Jan.)
WAIUNE 315, WIURP 296, WISZ 277, WA2LIK 135, W2CPH 72,
LASIN 62, KIUYK 51, WALWGS 42, WBICUEL 41, WBILZE 41,
WAZEVH 37, WBUXW 26, WAZFBI 24, WN2ELOQ M, WAJEAH
12, KZHNW §/, WRIALG 11, WB2IHZY (0, WAZRE)Y? 9, WRILKC
TOWBINME 7, WR2FEP 6. WBULR o WHIKLY I (Dec) KIDN
"1,

NEW VORK CITY AND [LONG ISEARND - SCM, kred 1
Brunjes, K2DGT — 5p4 0 KIHTX, Kb WHILZN, PAM: WAIUWA.
VIE PamM: WHXIRUE.

NLL* IRM KHA  tNoufZ200 Dy WHILYN KM
NLS* I kN U330 iy WA2CLHE Mer.
VHE* 45,8 MHz 1930 MTW ¢ 'RIRQE PAM
NLI Fhone* A% 32 kH7? Tatioa Iy WA2CXY Mer.
£lesr Honse 1924 kH» TR0Q Dy W AZVYT Myr,
All Sve, 3928 ktlz b iy WO Mg,
whe karad M2k kb 110 D3y W20k Mer.

NYSTFEN Su2s ks TROO Dy WER2QAP Mar,
Henotes wetton nets; Al tmes are locall While attending the
Southeastern Diviston Convention (o Miam. 1 bad the pieasuce of
meeting many tormer members wi ool section along with uthers
sfio tad Been eapyrig the scmy wenther witile o vacation m the
urea. Sume of Hhose et af the Convention ware: R4GEK TW2LFR),
WALEP (W20, K4NI R IND, K2ZDLL, W2AEY, WALGPT,
KARGN (WIROZ), WaCAZ (WIDID), WRB2CDVY, and W2TUK,
WINIM., WAZNE of the g stul Glad to tepast rthat ‘ol WECE
coming alone sicely, and 15 able ta pui some time in na wuateur
radio again! Other happenmgs wrouwmd the sectton come i from
WRAIZY, who is amwoene the firdt 1Y to quality for ARKRLS 1ew
vertificate for 1000 porats i Uscar V1. Coneratulations? This was
accomplished without speciud antenmy stravtures and powes;, <o if
1ol have 2o and 1i-meter capability and some putience, yole imght
give Boa po Yor o chartpe oF pace) Hope | oean report yon o the
secotd station From NLS 1o achieve this awird? WNICOW has
coinpleted building un HD-110 kever, and hopes you wan’t mmd bim
soundineg a bit QLF uabl he pets i sotne practice’ W2AWR is
showing off s new DXCC-JU0 sticker to oIl who ag willng to bea
little fruserated DXers. WN2UDS ks no lonper; wpon pussing lus
General Class exain be now s WAZUDS Cangratulations to all!
B 2AHK bas i aind went ta bia. for a ond-winrec vucation, amd W2PF
venised on the QE A 1o the Carnibean und YV-Tand the shame of 1t
- hope they wat o sunbunn! WN2E G reports receipt of 15 wpm
wticker certificate and is shooting far 30 wpm! And WIBOE'S new
H thraugl 28 vertical 5 working micely far bim, W20RM hay been
uppointed 16 tor the Towaship of Islip; and KIVGD has been
gppoiniad RS, The Stater Tshind Amatenr Badio Assh. has o new
slate nf officers; KEKQZ, press WAZIAE, wer,. WakUY, trens,
SIARA also bias a club activity on 145462 MH? ench Mon, ot 210G,
The tluntingtnn VHE Society. operators of the . Lb- 76 repeater,
WAZUZE have gnoved the repugter’s frequency fo o b
frequency o selieve the heavy service on the eympment by
not-tnember uwss, Vhis leaves the 1676 repeater pair relatvely
clear in the Coope-Ll, aves, | would saggest enaidinatbon with the
Northeast Kepeater Assn, before plunntng on using the par, Area
NERA represeniative 18 KIAHP of NYORA. K20VS has recenily
received air OV appointment after many vears expenmenting an
the sht-uht trequencies. BPL: WE2WED, labiw: dang WEIWE]
09, W2GKE 311 WBRLIN M, WBIOYY vl WILC 193,
WACLE 171, WH2CHY 10%, WB2LGA ¥h, WHIROF A3,
WN2COW du, WATIPLT 38, K2ITE 34, wHasYY 27, KIVUD 17,
W2BLB (U, W2EW 8, KUK 6, W2PF 6, WIDBQ 5, WAZMDX 3
iDec.) WAZCLH 193, WHIUPG 137

NORTHERN NEW JTERSLY SUM, dohn M. Crovelli,

WAZUOO - St RIKDQ. RM: WILLP, PAMs: R2KDG and
WAZEVH.

Ner Kbz Time(PM iDavs Sess. W] Tre. Mar
MNIN ETTY 100 Dy RYS ol Y1) WiEIFP
BN J695 Dy Dy i 2TA I &6 Waily
NISN aTaa 18 Dy e n T WIRIRYD
NIFN 950 i Ti0 anl WalrVH
NIPON A4 £100 Su + b 43 WRIEHE
PVTEN 45710 U 1y hIKDG

New appuintments: WBEC ax O0; WAZOKX EC for Hubway and
vicinity; WAZIUL  OVS; WAZATO and WAZGAX ORSs
tndorseinents: K2BME, WARCCE, W2IBJK and W2TP] as OO«
KIHIT, K2EDO and WAISQQ BCx; WARING, WBANSY



MODEL -1230
RECEIVER

THE NEW S{TANDARD,
RECEIVER EXGEDDENGCE

@ SYNTHESIZER STABILITY
{Better than 1 Hz/ day at eny fren.)
@& CONTIRUOUS TUNING { 2-30 MHx |
@ TRACKED PRE-SELECTION ON ALL BANDS
@ DIRECT DIGITAL READOUT 7O NEAREST Hx
@ PHASE LOCKED DETECTORS FOR AM, FM, FSK
@ INDEPENDENT SIDFBAND AVAILABLE
@ ALL SOLID STATE including DISPLAYS

$3930

FOR MORE INFORMATION WRITE TO:

MARKETING REFT. (&P)
2.0 BOX 1542

R A Y T H E o N C o M P A N Y GDLETA?CALEFO;,:HA 23017

AREA CONE 305 987-561
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4 NEW
TRANSFORMER

115 VAC Primary
12 Volt 5 amp Secondary

$4.00 EA. P.P.D.

ITT 1N4002 DIODES
ITT 1N4004 DIODES

12¢ ea. ppd.
18¢ ea. ppd.

ITT IN4OO7 DIODES 28¢ ea. ppd.
Ti IN914 DIODES 16 for $1.00 ppd.
IN270 DIODE= 20¢ ea. ppd.

3000 MFD @ 30 VOLT CAPACITORS
Size: 17 Diameter x 3" Long-
75¢ each or 3 for $2.00 ppd.

BUY OF THE YEAR

Assorted untested diodes. All new with full
leads. Spot check shows about 75% good
useable units. Many, many Zeners, some
400mw, some 1 Wait, soma 3 Watt. Also pow-
er diodes. Put those testers to work and save
dollars. About 1200.1400 pieces per pound.
PRICE is a low ~— %6.00 for half pound ppd.

or $10.00 for a full pound ppd.‘l

I Black, Aluminum, Ano-
i ! dized, Heat Sink. Size

" Approximately 434" x 134”

h. x 14" w. Predrilled For

J_LUL “m_ ;Ocig 'i'ﬁm:istc.»}n;;.,E [%elclt;
Al ) actory New, ac
Part #727T7I51. 3 for $2.00 ppd.

DUAL SECTION ELECTROLYTIC
CAPACITOR

100 mid x 100 mfd Both at
380 Voits. Gommon Ground.
ideal for Transceiver power
supplies. $1.00 en. Dpd.

Transtormer. 11% VoIt Primary.
Secondary 17-0-17 Volt @ '150
ma. Tap At 6.3 Velt For Pilot
Light. Ideai For Transistor Pre-
Amps, YEO's, etc. Fully Shielded,

%1.50 Each ppd.

High quality, American Made e ?@

Power Transformer. 115 Velt AC Primary.
Secondary #1: 32032 Voit @ 1 Amp.
;Sngcondanr #gf: 6.23I yalﬁz.%Lcwypurrent For
lot Lights. Size x " x 37,
ot Lish g Prica: $2.50 Each ppd.

. 1A T former. Fully Shielded.
6.3 Voit mp Transfol $1.55 Eifelaec:

Torolds-Unpotted-Centertapped. Your choice —
3% mhy or 44 mhy
5 for $2.00 ppd. or 15 for $5.00 pod.

Trapstormer — American made fully shielded
115 volt primary. Secondary #1, 18-0-18 voits
@ 4 Amps; Secondary #2, 5 volts @ 2 Amps.
A very useful unit for LV power supply use.
Price —— A low $4.75 ppd.

Power Transformer. 115 Voit AC Primary.
Secondary 1 32032 Voit @ 1 Amp.
Secondary #2: 6.3 Volts. Low Current Far
Pilot Lights. Size 214" x 234”7 x 37,

Price: $2.5¢ Each ppd.

SEND STAMP FOR BARGAIN LIST
Pa. Residents add 6% Siate sales tax
ALL ITEMS PPD. USA

{ m. weinschenker

» K3DPJ BOX 353 +IRWIN, PA. 15642

WRIRKK and KIRXQ oiss; K2KDG DRSS, WBAIYM Ovs,
FK2EDU PAM (vhi), 00 reports recervad rom K2ZBMI, WH2IELC,
WRITEH, W2TPE and WAZAPG, The NJ. DX Asmn, vleeted
W2RGVY, pras.; WBIUKP, vice-pres.; W2ZTV, secy.: W2JLH, treas.
For 1973, The Morns Badio Ulub lkewise clected WAZZY X, pres.;
KARHK, vive-pres: WAZOQD S AVRUOE, treas, WNITMA lias
heen elecred pris. tor the Farr Luwn Radio Club, The Seuteh Plaing
RACES group Duslled radin cotamunicabions for 2 Bov Scouet event
at Watchung. A tive were WAKOG, WAZBMR, R20AL WB2ZCU,
WACIM, WEB2HMR, WINVA, K20TX, W2ZDP, WA2FXB and 17
WANKD, W2CVW now on demufer ssb with o new Yaesu KT-850,
WAZSRO biilt twa more 10 keyers this nonth. W2 AEH acqutred
art SB-200, K281.0 active on 2 Im hixedimobile with a new TR-22.
WALMAP using his Comm. [V o4 2 Imfam. WA 20PW now portable
faur near Urlando, Al NS Traffic nets were sotive during the 1973
HET, The exeraise pointed out the need tor mnre rmergency powsy
ieadiness. KIBMI has a new 7S935 for Q0 chores. RIKDG was
appotited Thrse District Coandinator far Navy MARS, K2IEL on tise
awr with the kKenwoud Twins. Cuoneeztulations ke WEZHGY on
pasitng Ardvanced am) WAZEXX un General Cluss exarus, WAZRYD
still needs Colo, and Mont, confiemed for WAS. The Liir Lawa
brbwaras Club enjoyved a talk on Amateur ¥uliv wiven by WAZOZL
and WINQT, WAICAK trving hard for BPL, WBIBMR hus o wew
QT angd his XYL studving for her Geaeral, W2FIK und brs XYL
pitl up a new 75-meter inverted V.7 W2IVU is sctive on Z T with
a irake g, WAIRYD reports NJSN Inoking For stations of all
classes to participate in reatfie hundhng ar slawer soerds. NJPN
lunson with NIN functioning very well WR2CST received & ZRN
coctificate, WAZRXX is the new pres. of the Don Bosen HS AIC.
BELE tar fan. pu to WEB2CST and WAIRYD. Urathe: dang
WA2RYD 441, WH2CST 338, WRIDDQ 0K, WA2ELD 238,
WR2RI |79, WHIALLL {67, WIZEP 116, WA2CAK 104, WA25RQ
17, WARUOO 74, W2CU a9, WAIMIG 35, K2ZFT 19, WR2INOM
T, WE2COV 13, W2OVW 12, WA2CCF § WB2CIT 9. WBZHGV 6,
WAZLID X, WEIWNZ 3. er s WAZERO 106, K2OUW) 48, K2KDO
28, KIDEL 4,

MIDWES'T PMIVISION

MOWA — 50M, Al Cutbert, KOYVI — Ft is wath mixed emotions
that 1 annoupce the resignation of KOLVR as S8L:, who bas done «
remarkable jub of restrocturing our ARLCYRACURS orgrnization (n
fowa. Giggy will he suveeeded as SEC by KAOCLL who 18 0o styanger
to many of us who have been active on 75 for many years aid i1s a
former (. Congrutulations to the {)°Rrien ('nunty Asnateur Radio
Assm. upon bevoimng an AKRL affiliate. WOI-ZO reports the 194
Club membeslip now has reached 150, but adds there 15 always
o for wsore, eive o cheek at 390w kEHy at 1SO0F and Sun for
move details, | wish to remind groups within the sevtion who are
planming sponsowship of an activity which is deserving of publicity in
this column, to allow 3 manths lad time for publication. WEADTD
pot a rush an sprig tever aud has bewn readying s TR-4 Fox
maobiling. WHMOOQ has woved tram  Lishon o Mt Yemnn,
WARAUX has been appumnted trustee ot the Cmnp Sunnyside
station by the lowa Hundeilam System, shivh will play  an
importznt parl m the Fnny Express bupd dnve o late Mar,
WAPDYZ bas 2 new jub. Farly reports ua ST not toa exciting for
JIEIR

75 meter pet Inoon) NI 1646 LITT Gy
73 rneter net (eve) L TRRT S DTC &3
Tulleorn {ewy N 182 ITC Qe
Inferstate {cw) ONY TR Ve 2

Fratfic: KODDA 368, WARAUX 2078, KOAZ] 139, WADTAD 56,
WEWDBG 24, WOMOOQ 22, WpWSY 16, WRARPH 14, WBRAVW {2
RAYVID 12, WAPZVE 12, KACNM % WHBW X WABOTO o
WEBADTIY 3, WAQEFN 1.

RANSAS — 50'M, Robert M, Summers, KFEAE — SEC: KQIMT
PAMs: WOGCI., WBOBUL, RM: KOMRI. YHF PAM: WARTRO. |
appears that while BPL s tresh e the minds of onr newer teitf
handlers, traftic totals will be high for a few more inonth:
Congratulations fo WNGGOE, WNOLSL, WNOITTR, WNHGVR an
KOPSD, on their efforts towards BPL. Many thanks o WBOLA
with a cuunt of 4Ul bat no HWPL and to the arher rop et
randlers of Kans. tor 2 job well dane. The grupevine tells e the
WAZHSPE will be upersting a KLT slaat tnstead of /P come summe:
The Lawrence Repeater has  now  changed  frequency  t
e da-146.76 MHy; Wintield Repeater nn sume  frequenc
WABTK] recewved last OSL for SBWAK. OKS S5 looking for mn
Newites fo join the vl Kans, ity appears to be the only main are
now eoyered. loin the mage on 3738 kHy daity 02002, WNAGQ
has durted 2 YT net on 7123 kblz 1400Z Thar, The SET has seitle
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The Argonaut has a stalwart
new companion—a Solid State Linear!

Model 505 Argonaut Model 405 Linear
A Complete Low Power Transceiver, For Medium Power,
10-80 Meters 10-80 Meters

Here is the uliimate in station flexibility—The Argonaut plus the new Model
405 solid state linear amplifier. Now, you can enjoy the fun and extreme portabil-
ity of QRP yet increase power 25 times by adding the “'405"” ampilifier — simply
anhd easily.

The 405", with less than 2 walits BF input, produces 50 clean sine wave
watts fo the antenna. Yel, it retains utter simplicity in installation, operation and
tuning.

With the '"405" there is no "tune-up”. Just select the desired band. That's
all. Change bands in seconds with no danger to the final ampilifier. Even with
the wrong antenna.

Two meters constantly monitor the ocuwtput in RF waltls and SWR, No switches
or cantrols to delay band changing.

The antenna changeaover is exciter actuated with front panel time delay con-
trol. It can be set for nearly instant CW break-in or optimum hold time for S8B.

The portability of the 405" is unegualed. Weight is just 2%» pounds and the
size 4% w 77 % 87, The power supply for 1157230 VACG is about the same size
and weighs 8 pounds. It is a separate unit so it need not be included in a mobile
installation or where 12 VDC is available.

The 405" will retain its stamina for the years ahead. Computer estimated
life of the output transistors is 25.7 years. That's 2 lot of Q$0s, a [ot of fun and
axcitement.

TEN-TEC produsts are sold by selected  Argonaut, Model 505 ... ... .$288.00
dealers. If one is in your trading area, |Linear Amplifier, Model 405 ... 149.00
by all means patronize him. It will help  poway Supply, Model 250

ou and Amateur Radio. However, if.it p
izs more convenient, send your order di- (Will supply both units) ... 49.00

rectly to us. Include $2.00 for shipping. Power Supply, Model 210 (Will

{Tennessee residents Include 5% sales __ power Argonautonly) .. .. 24.95
tax.) Write for calalog and specifica- Microphone, Model 215 ......... 17.00
tions. Keyer, Model KR5/605 . .. ... 34.95

".l TEN-TEC, N
SEVIERVILLE, TENNESSEE 37862
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LOW COST
DIGITAL KITS

NEW BIPOLAR MULTIMETER:
AUTOMATIC POLARITY INDICATION

Model ES 210K

Displays Ohms, Volts or Amps in 5
ranges « Voltage from 100 Microvolls
to 500 ¥ « Resistance from 100 Milli-
phms to 1 Megahm « Current from 100
Neno Amps ta 1l Amp .. ... . 377.00
Case ex: $12.50 pohnnaI prohe $5.00

40 MHz DIGITAL FREQUENCY COUNTER:
« Will not be damaged by high power transmisstan (evels,
» Simple, 1 cable connection to transmitter's yuiput.

ES 220K — Line freguency time base.

i KWz resolution. .. .5 digit: $69.50. Case extra: $10.00
ES 221K — Crystal time base.

100 Hz resulution.. .® digit: $109.50. Case extra: $10.00

DIGITAE CLOCK:

ES 112K/ 124K » 12 hour or 24 hour clock; $46.95.
Gase extra: Walhut $12.00 » Metal $7.50.

CRYSTAL TIME BASE:

ES 201K - Opt. addition to ES§ 112K, 124K or 500K
Mounts on board. Accurate to 002%. .- 325,00

I.D. REMINDER:

ES 200K -- Reminds operator that 9 minutes and 4%
seconds have passed. Mounts on €5 112 or 124 hoard,
Silent LED flash: $9.95, Optional audio alarm 33 extra.

Dependable solid state components and wircuitry. Easy
reading, 7 segment display tubes with clear, bright num.
arals. These products apesate from 117 VAC, 60 cycles.
No moving parts. Quiet, trouble Sree pnnted circuit.
tach kit contains complete perts list with ali pacts,
schematic illustrations and easy to follow, step by step
instrizctions. No special tocls required.

ORDER YOURS TODAY:
UUse your Mastercharge or
Bankamericard

Money Back Guarantee

n St El Segundo.

and results have begun to appear. It looks like a good exercise for
some 7ones. Mid States Mobile Monitor Service has another fine
month QNI 1380 mclinding 57 mobiles, 600 QTC and 59 rcalls or
phone patches tn 93 hours of operation. HBN will be reporting via
Kans. activittes for & months with lan. ONLA38 and 68 OTC. HBN
still meeting 1830 CST M-F un 7280, Kans. reports for Jun. KWN
QNI E42, QTC 162, QKS QN1 621, 12IC 323; QK5 85 ONI 278,
QTC 514; KPN QNL 222, QTC 14 and KSBN UNI 1023, QTC B9,
Traffic: WBREAF 401, WNAGOL 299, WNPFSL 298, KPMRI 281,
WPHI 238, WARHTR 218, WNAGVR 211, KOPSD 189, WEBAHEM
163, WPINH 154, WRCHI 128, WONTE D1, WASLLC 90, WHPR 81,
WBHCZR B0, WPMA 7B, KPFPC 53, KPIMF AR, KOBKF 46,
WAPSRO 35, WAPUXI 32, WNOHTH 2R, WORBO 27, WOCC] 26,
KRZHO 26, WAPYXK 23, WAPZTW 21, WAPSXR 20, WAQUMZ
19, WAOTAS 14, WWBRCUY 13, WAPYMEK 12, WAPWIX 11,
WEAEET 10, WOFDI 10, ROLPE 10, WANYG 10, WAQTKT 6,
WOBLIL 5. WADOWH 5, WARTRO 1,

MISSOURI — SCM, Robert J. Peavler, WHBV — SEC: WOLNW.
Appointments renewed: KPAEM as EC, WAPNVZ as OU. New
appointments: WADITU as U0 11T and FY, WARWOC as ORS,

et breg. Time(Z)Davs  Sews,  OQNT QTC Mgr.
MNN A0 1900 Dy 3T 36 WGBI
MaPON Jund 2300 M-H MR OBI13 ah  WARTAA
MoSSE 396l 2400 M-8 28 tTr 1oz KRHNE
MOINZ 3588 0335 Dy 3 tEt kL) KBAEM
MON 3585 ninod by a 92 23 EBPAEM
MSN 373 0130 T-§ M1 57 S9HIX
2200 Su
WEN 28.6 0130 M 7 15 JyWASKBH/¢
PHD 10,45 0130 T 3 K3 It WAPKUH

JCARELS 146,93 03301 5 R{] FOWARRVT
Operation of MNN was suspended as of Jan, 31; my sincere thanks
gu to WOGBJ for hisdevoted service. The Missouri College and Univ.
Net started Feb, 5 ub 3963 kHz, with sessions ai 1830Z Mon.
through Fr. My thanks to all who participated in the 1973 §FTi1t
was 2 preat success. KOONK handled sbout 100 messages during the
Micaragan earthquake disaster. KOTOV is being transferred to
Ohin, WPHGRI, WROUD, WARTO and WHRTW were listed in QST 18
vedis agu aid are still very active; there must be more such amatewrs
i Mo. and 1 am grateful to them all {for their service to amateur
radio, KORPH, WONL, WHOBBD and WBHHOE, representing the
Jefterson Uity lub, presented a Field Day trophy to WAGKDE,
pres. of the Warrensburg Club. ‘Fraffic: (Jan)XHONK 1129, KRAEM
327, KABIX 248, WoBY e, WOQUD 115, WBOHCXN (60, WICBJ
62, WAPVBG 6li, WEATOM 57, KOPCK. 34, WARWOC 22, KAENH
18, KBSGI 15, WNGGAQ 1T, WAPKUH 10, WNBGQP 9, WPNUS 8,
WADIOG 5. 1hec.) WEBYCKXN 73

NEBRASKA - SUM, V.A. Cashon, KPOAL — Asst. SCM: Velma
Saver, WARGHZ. SFC- KQODF, Apporntment: WHDJO as PAM.
Endorsements: WASJUE, WoNIK, WAQGHZ, WAPLOY as PAMs;
WHCKH, WANEEL WADBIBL, WOIRZ, WAQLLQ, WOVOR, WHWKP
ECs.

Net Freq.  CMTiDavs NI QT Mer.
MHN 1 I9BT 0030 Dy 1413 EC] WARLDY
NSN TE BT DL Dy 226 37 WARLOY
Neb, 160 1945 nllv Dy 874 344 WAGCB]
NMN 34987 3982 Dy 1283 ri WARIUE
WHN 3950 1400 M-S f6d 44 WONIK
ARKC AOR2 1430 % 195 5 WYIRZ
CHN A9E0 1830 Dy RS 3 WAGGHY
SHN 3980 1930 Iry 06 13 WabDIo
EN 3980 2[00 M-F Shd 1A WARAUX

Congrats to REYRL and XYL on new harmonic, Weleome back to
WOTAS and KPYTY. Officers of Eincoln RC: WHASM, pres;
G3UGH/WG vice-pres.; WPICP, secy, AK-SAR-BEN RC: WABVEE,
pres.; KPIEU, vice-pres.; KPUIV, wey. Novice vlasses being held by
figallala hams. WHABE tetining to Ark. AK-SAR-BEN R presented
31 year membership certificates to WOABL, WOYMU and WOHFQR,
Senutmaster KOPTE with the help ui KAUOK showed membyrs of
his troop how amzteur radio worked. WOZYJ operating new Hiw7
sw UHP and having 2 ball on 13 meters. WANOWU operating new
HW-EOL. WAPIEEE on 2 meters. WAHOZ and KOODE plan to erect
2-meter beams. Box Butte Co. 2.meter AREC Net QNT 10, QTC 1.
Trattic: WASCBY 65, WAPOQEX 54, KOODF 47, WARIXD 44,
WHNIK 34, WOALY 29, WBACAU 28 WOZIF 28, KAOAL 25,
WHCSW 20, WOVYX 20, WONHS 19, WPVEA 18, WOGED 16,
WHMW 16, WODMY 15, WPFQRB 15, WAUGAT 14, WABGHZ 14,
WPEEY 13, WHELO 12, WaZOU 12, WOATA 10, WASIKN 10,
WYLWS 111, KOFIT 9, WOWKP 9, WAPBOK 8, WAPDXY 8, WRYFR
B KPLDGW 7, WARHAL 7. W9PQP 7, WAREEL 6, KQIINT 6, WaLIO
6, WAADDX 6, WODJO 5, WPHOP 5, WOFOW 4, KBLXY 4, WAQNH
4, WARVIT 4, WEWZR 4, WpHOZ 3, WAOLOY 3, WABYGZ 3,



Test Equipment Sale

The following used and recalibrated equipment is offered
subject to prior sale, F.Q.B. our plant in Mamaroneck, New
York. All units are guaranteed in good operating condition.

Hewlett Packard Textronix
175A Scope 5 17500 565 Dual Beam Scope $ 1,875.00
712B Power Supply 13500 2460 Plug-in Amplifier 75.00
3268 Time Interval Unit 85.00 3A3 Plug-in Ainplifier 300.06
200 AB Oscillator 125.00 545A Scope B75.00
210 B Audio Qscillator T5.04 Type L, Plug-in Amplifiex 125.00
524C Counter 900,00 541A Scope 585.00
525A Erequency Converter [40.00 541A Duplicate Scope 585.00
200C Audio Oscillator 80,06 43/54K Pre-amplifier S0.00
200 CDR Audio Oscillator 135.00 80 Vertical plug-in unit 20.00
S6(1A Diigital Recorder 575.00 3AT2 Plug-in Unit 310.00
5611 Digital Recorder 685.00
S80A Digitel Analog Converter  170.00  Ber<eleY
5261A Video Amplifier 300.00 Series 5000/7000 Counter 225.00
410BR VTVM 115.00 :
410B VTVM 115.0p Marconi
41AVTVM 225,08 TF-1245 () Meter 30HL00
187C Probe Kit 515.00 TF-144H Signal Generator 425.00
General Radio Boonton
1750-A Sweep Drive 365.00 250A RX Meter 1,050.00
908-R96 B¥al Drive Unit 50.00 2604 O Meter 575.00
1001 A Signal Generator 595.x}
{4198 Decade Box 50.00 ‘ambda
1555A Sound Meter 415.00 No, 25 Power Supply 20000
WIOMT3W Variac 75.00 15106M Power Supply 150.00
667 A inductance Bridge [95.00 1500M Power Supply 120.00
Measurements Corp. 2¥MPower Supply 0,00
71 Square Wave Generator 75.0n Ballantine
(i: 11 Bf‘_‘ry:sta‘l Culibrator S50.00 1054 AC VTVM 125.00
G5B Signal Generator 375.00 L
82 Signal Generator 375.00 314 AC VTVM ]SU‘GU
=S : 314AC VTVM 150 00
. . 300D 52 Voltmeter 600.00
Transistor Specialty 310A Voltmeter 65.00
) ) 37T ACYTVM 150.00
673 Transistor Tester 585.00
Wandel Gottermann
Electro Instruments .DS-2 Transmitter 4,500.00
LIDE-2 Receiver 4,500.00
3400 Digital Voltmeter 21500 pas
10 AC Converter 375.00
IN0OA Power Unit 375.00 Selective Voltmeter 585.00

C O MMUNICATIONSTS ENGIMNETETE RS
700 FENIMORE ROAD TWX 710-566 1100  MAMARONECK, N.Y. 10543
Phone 914-698-4800 TELEX 137-358 GABLE "TEPEI"
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QUICK QUIZ:

IF I operate from a foreign countty
using my call sign as portable, do

[ have to notify the FCC?

the Extra class exam?

ANSWERS:

Bdition of the License Manual!

$1.00

POSTPAID

RELAY LEAGUE INC.
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I'm going to operate from =
friend’s shack; who's call do I use?

What do I have to know to pass

You'll find them all in the 68th

She AMERICAN RADIO

NEWINGTON, CONN. 06111

e

K@AMY 2, WRIRZ 2, WAQJUF 2. KOPTK 2, K@SEA 2, WROTQ 1,
KAWEF 1.
NEW ENGLAND DIVISION

CONNECTICUT — 5CM, John MeNassor, WIGVT - SEC:
WIHHR. #M: KITLR. PAM: K1YGS, VHF PAM: KISXE,

Net Freq. Thne! Davs Nesg, oM QTe

N 3640 Luivy Dy aa 183 L1
2204

PN 39ns 1 RiHY M-S 36 Tald 443
1000 Su

VHF 2 145894 renn M-5 h L1 il

VHE & 50.6 100 M-8 23 T 1]

High ONI: N — WIBYW, WLETI, WAIFCM, WALGFH, WIKV and
WIMPW, CPN - WIBEY, WIGVT, WIMPW, WALNLD and K15XF.
SEC WEHHR extends thanks for the muny SET messages and would
appreciate ARFC reports covering vour activity, Die. W1QV will
comsider your eniments and suggestions i you send a letter with
details. The activity of the month was the SET ~ another Winter
Field Day! All nets overly active with special Newsletiers trom RM
KI1EIR and PAM KI1YGS and the suppestion from VHI PAM
KISXF to make better use of the Nutmeg VHE Traffic Nets,
feMeter onflets will cover the state with ease and 2 meters can be
used much more. Be ready [or next year! Tri-City 10-Meter Net
Sun, 9 BP.M, on 28.550, everybody welcomel Congratulations to;
K1EPW for Extra Class; WALQML Advanced. Ctass; WIFIN for 35
wpm: WAIFCM and WATPEJ for Jan. BPL and tn ARRL Attiliated
Clubs: Greater Norwalk ARC, Glastonbury ARC, fared 1thot School
ARC und Newington High School RUT Appointees teceived special
Newsletters from ARRL -~ please request renewal to continve on
the list. ¥or the sake of change, at Jeast one day each year, all AMers
should operate on ssb, FMers on RTTY, and phone nperators on cw
- the time is NOW — BONU?! Traffic: WAITCM 456, WIEFW 379,
WIEHL 369, WAIGEFH 280, WIMPW 232, WAIPIU 214, WICTI
20, WALNLD 200, WIAW 125, WIDGL 110, WIKV 104, WIGVT
78, RIEPW 77, WAIQPG 72, WIYL &7, K1SXE 65, W1DQJ 51,
WAINYU 81, WAIGGN 46, WALICN 44, KIDGK 40, WALHYN
33, WIBDE 3. W10V 19, WIRML 11, WAIOPR 9, WICUH n,
KIZND 4, W1CWASL 1.

EASTERN MASSACHUSETTS —~ SUM, Frank 1. Baker, W1ALP
- BEC W1AQG in Fla, | wceived many Xb7T messages. WICVM,
RITFN, W1IRY, WIUE, W1TQQ are Milent Keys. WIELW is
WETQD's son, KIBUFE teaching and at grad wheol. WIVN got
marned, On Apr. |, WINEF celebrates 70 vears of hamming!
WATQON) is the son of WIRRR. EMPN is on 389R at 6 P.M. § davs
# week, 19 Club met at WIMNE’. WIYCV retired. WALKDY now
in Westwood, WALCTR still active in Navy MARS, ulso K1AAO and
WILF, DK3YJ here for tramning. WALQPD active at W1SW. South
Shnre Clud will have an auetion on Apr. 19 and Ladies aght on May
11 OAICPIOAS, HO20K, TI2WTC visited WIMD. WI1BHD 5 up
SSTV, FAX, RTTY, BPLs: WIPLX, WAINNL, WAIMSK. KIEPL
fus SSTY capabihities. The PI-Net of the Middiesex ARC meets Wed.
8 P.M. un 2HAR0. New oiticers of Massasost ARA WI1WLZ, pres.;
WIECK, vice-pres.; WAINHL secy.; WILIH, treas. WIKVO i
retited. The Foll River and New Bedford boys have an informal net
daily vn 51 MHz at 7 P.M. WATIFE has an SR-424 on 2. WAIPCH
visited Guyana and et ®RI1D, also wiote articte on Ham Kadio for
Highland Park Free School papes, WNIRGS, WN2EBW, WN2DBC,
WAINKE active in Phillips Academy RC, K1ISL.Z working in (hio.
WAIMOP working DX, WALJGG aetive on several bands. KIMVT
on 5 bards with SB-200, W1DFS home trom the hospital W1LAV
uying ar SB102, WIEHS in the hospital. WIKSE/M4 o GA.
WATINLF is ex-WIFOG. Quannapowitt RA held 2 meeting with a
film and ‘alk by WIDAL. W1BHD is dir. of vhub, K1CCW iz ap Asst.
Dir. for W10V, WCIMAR on the air and worked quite 2 few from
Wellfleet, WAINKE is a2 new OPS. Endorsements: WALIRY,
WAINNL, WEAX, WALMID, WLABC as ORSs; WIBHD, W1YYZ,
EIWVW, RINFW, WIBABR F(s; WAINNL, WALLXE, WAINDM,
WIAX OPSs; WAIMID, W1BHD OVSs, WIBHD, WAILXE OBSs.
WNIQAA, pres. of Chelmsford ARA says their club wants to
exchange newsletters with other clubs. W1QFL is on 2. Murphy's
Muranders heid a wieeting at WiMX. Capeway RC met at WEDOH's
OTH. K1ENM ot married.

Net Freq. Time!Days onlQTe Mgr.
EMIMN 145.8 2000 M-I 147 145  WAIOWO
NEFPN 1945 %30 Sn 9a [ 1 EIEPL
EMPN ARYR 1800 M-¥ 199 73 WAIMYA
EMN 3660 1900/2200 Dy 448 403 WAIMSK

WAIRNS/WA2RIN new in Boxboro. 810QX has made 150 DX
mobile contacts, 141 confirmed, WN1RIM hag 160 and on 40 and
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The RF-130

| KW HF/ISB
Transmitter
With Plus...
And More Plus

When you get right down to
in tactical communications . . .
he need to know and the need
o tell , . . what de you
gally need?

You need narrow-band
acure voice and high speed data
apabhilities, You need rapid
utamatic tuning, power source
exibility, full remote control
apability, and depandability.

1 short, you need the best the
late-of-the-art has to offer: the
arsatility of the RF-130 1 KW
F/1SB Transmitter.

The RF-130 has exactly what
ou heed . . . and mora! Maodes of
peration include USB, LSB,

ME (compatible AM}, CW, and
or 4 channal I1SB (DCA or CCIR
ompatible). Plus solid-state
asign, modular construction
ffering ease of maintenance,

1d much more. Give yourself

e taclical advantage

ansmitter.

Give yoursel

a tacticd ddVdn':dge!

Plus
RF-601A AUTOMATIC ANTENNA COUPLER

If you don’t have a broadband antenna
available, the advantage you gain from an
auto-tune fransmitter can easily be lost,
The RF-801A Automatic Antenna Coupler
was designed to fune whip and long-wire
antennas up to 500 feat away. Its accurate
and reliable tuning assures frequency
changes in less than ten seconds
anywhera in the HF band.

Plus

RF-505A HF S5B/1SB GENERAL
PURPOSE RECEIVER

The RF-505A, the first really new HF
synthesized receiver in over a decade, is
the perfect companion to the RF-130
Transmitter. Full coverage from VLF to HF
{iLp to 30 MHZ) . . . all solid state , .,

LSB, USB, AM, CW, ISB, for reception of
voice, telegraph, teletype, facsimile and
high speed data signals. Twe words
describe it: versatile and dependable, Stack
it with the RF-130 Transmitter for

your tactical edvantage.

Plus

RF-507 PRESELECTOR and
PROTECTION UNIT

Critical communications often require
transmitting and receiving &t the same time,
often at relatively close frequencies. This
leads to & drop in receiver performance
from blocking, intermedulation and cross-
modulation, and can even lead to
permanent receiver damage. The RF-507
Preselector and Protection Unit is dasigned
to eliminate thase problems and increase
overall recoiver sensitivity and selectivity.

The RF-507 is completely self-contained,
including power supply, and is a perfect
companion to the RF-505A Receiver/RE-130
Transmitter, permitting full duplex operation,

There are more PLUS details availabte.

Write us today for illustrated brochures. d( e I I l
Thenyoucan... *he

StdCI( thei ...

vyou need,

RF COMMUNICATIONS, INC.

1680 University Avenue, Rochester, New York 14510, USA.
Telephone: 716-244.5830; Cable. RFCOM Hochester, N. Y,
W 510-252-7458

A Subsldiary of Harris-{ntertype Gorparation




The KW2000B

thetransceiver
with160Meters

$699 with spkr
and AC pwr supply

ELECTRONICS
LIMITED

KW Electronics

oo on BYSTCOMS Inc

10 Peru St., Plattsburg, N.Y. 12901

V' cavsTaL saRcaiNs

Depend on . . .

We supply crystals from
16KHz o L1OOMHz. Over
6 million c¢rystals in
stock.

SPECIAL

Crystals for most ama-
teur 2-Meter F.M. Trans-

DIVISION OF BOB
WHAN & SON
ELECTRAONICS, INC.
2400 Crystal Dr.

celvers: Fort Myers
$3.75 Each Florida 33901
Inquire about quantity (813) 836-2397
prices. Order direct. Send 10¢ for new
Send check or money  catalog with
order. oscillator circuits

and lists of

thousands of

frequenties in
stack.

SPECIALS! CRYSTALS FOR:
Frequency Standards

For first class mail add 150 per
trystal...for eirmeil add 20¢ ea.

100 KHz (HE13:U) $4.50
1000 KHz (HCE/L) 4,50
Almanst Alf GB Sets, Teans. or Rec, 250

(CB Synthesizer Crystal nn request)
Any Amateur Band in FT-243
(Except B0 meters}
80 Meter Range in F7-243 2.50

Golor TV 3579,545 KH: [wire ieads) 1.60
4 far 5.00
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8., WIAUQ was un at WCIMAR, also WAILKRI, WAIOTE,
WAIOTE, WALQLK, WIILP, WAIDYU is trustes fir Whitman R
station. WAIONI falked up filters for power supples at the
Framinghym RC. WALMID has a new daughter, Tx-WI1LEYE it now
WTZI. Traffic: Jany WIPFX 987, WAINNL 691, WAIMSK 577,
WECE 201, WALOWO 164, WAIOML 121, KIPRR 120, WALIKE
103, WIEMG 100, WAIMYA 71, WAIMYYK 70, WAIMXVY 43,
WATDIC 30, WEAEC 22, WAINRT IR, WAIOAM (7. WILF 14,
WAINRE 13, WALOZL 13, WIDOM 1, WIARC 10, KIEPT, ¥,
WIPL B, WATPDM 7, WNIRIM 6, WNERFD 4, K1LCQ 3, KIWVW
FAlec ) WIQIM 399 WAIDIC 40, WAINKE 9, WALPAZ 1. (Out).
WALOMM 145.

MAINE — SCM, Peter F. Stedling, KITFV - Ki: KICLF.
FAM: WAIPEN. BM: WIBIG, WEAE eot ofT to Fla. the last day of
Jan. KIDAP burmed the iraps out of TA-32 and is now happily
working 20 meters with & homebrew ground plyne. WiNND is on
with his new amplifier and doing very well. WAIGTT and XYL
WALQDM are in Ariz. and opemting portable 7 The aribbean
Crinse of WIEM in Jan. was eut short — engine trouble on the ship

voinpleted thp ie beb., caupensation by the company. The
Northeast Area Barnyard Net reports 1Y sessions, 340 check-ing, 4
traftic for Jan. New hums in Mame are WNIRJU, WNLIRDB,
WNIRKM. Congratulations, fellows. WRAC and Wi BXH made their
Alith #nniversary with a QSO Feb. 4, 1973 np 7 MEZ; cach is 2
polden vertificate  holder 1n the UUWAL [nterested in an
appointmeni? et is touch with your SCM. WIBHA, WISES,
WICTR winted WIDFS at the V.A. haspital who now 15 at home.
They also visited WIARR, WIAYI aad alsa QUL of WIKJ, The
Fortland Amateur Wireless Assn, have moved to their new L ['H, 58
Pine 8f., Portland. We are looking for NUSs fot the #TN and the
SGN: Tor details write your KM and PAM, Tratfic: WAVTQHTI 157,
WAITHT 45, WAINMW 43, KITEV 30, WAITRTM 24, KIGUP 15,
WIOTQ 10, WALPEN 10,

NEW HAMPSHIRE - SCM, Robert C. Mitchell, WISWX, 8P
KIRSC. RM: WILUBG. New E(* for Rockingham Co. 18 WAIKTD.
Eodorsements: WLISM and WIORA as OVSs; WALGCE 45 U0 and
ORS: KIRCS as FC. Greetings tn new fluins WAIRIZ, WNIRKH
and WALRKEN. WTUISM 1= the only NH station reporting Oscar 6
activity. He has worked GW3FS#, 9il, FPRAP, SE1PY, VELs, 2
ard 3 Fnr 71 statinns sinee Oct, WNIONK wifl scheduie anvone
nweeding NH. WIGET was heard wwaking 60X o H meters.,
WIDXB® DXUC now totgs over 270, WIUBG reports §51
chacleans wnd 168 tratie, S1ACL is oe taeter tm. bred also
fnoking tor R'PLY actvity on 6 meters. Top check-os for the (W
net were K1POY, WIUBG und third place tie to WAIMXT and
K1RCS. Happy Faster to all. Traftic: KIBCS 712, K1YMH 214,
WIUBG 116, K1POY 78, WAIGCE 37, K1EER] 21 WALKOW/1
21, KIWQV/D 200 KIVXX/1 19, WALISD 17, WAKYUA 1,
WISWX 7, K1ACL 3, WIYWC 2.

RHODE 1SLAND — SCM, John E. Iohnson, KIAAV - SFEC:
WIYNE. PAM: WITKLE, WUJFT has been appeointed Nehwark
Conrdingtor fur Southeastem Mass. Tertitory tor The American Red
Cross and was vety achive in the recent SET, Alsa partivipating were
Wis TKL, 1AU, BLS, AGR/T; K1s VPE, AUN, ALID, YMC. B8],
UFR; WALs DRB, C83O., KUU, HXI, BQO and WASEXES L. Mobiles
weve WALTOSL, WAITAUL and K20MG. Uperating Net Cantrol
station wies WITFF with WNIQOT a3 Jog keeper for statlon
WATRXU. K7CW is interested in contucting any R.l. station on
160 meters, He needs R for his 160-meter WAS. WATRKQ now
has his Geoeral Class ticket; WAIRIY and WATRKR axe new Tachs
and WNIRKL is a new Novice. 1T vour chizb has uny information
about future events send them to the SCM for publication. fraffic;
tlans K1OFD 21, WNIQAW 14. (Dec K10ETD 20

VERMONT — SCM, James H. Viele, WIBRG — ShC: WIVSA.

Yer FHreg. Frmefsj/Lays INT IS Mgz,

V'TSE RN 2300 M-S 552 1497 wWi1zcT
1230 s

YTPO 390y 220¢ S w 34 L1V

arrer ELED] 140¢ M-5 Gty 36 w2owr

iy, Mt 30572 2200 M-8 5D ) WISLE

V' Phone 3932 1430 Sy i:13 3 WISLZ

Welcome new ymatents WNIRKG, WNIRMD and WIN1RME, futher
and son. WAIPYA received General ticket and moved to Mass., but
nperates week ends from Vi He 1s looking for skeds 80-10 with
stations needing Vi. WATHSG appointed PAM for Vi, W1KOU has
4500 MHz repeater on the wr. 444.4 I acd 4494 out. Cartier Net
had al! time record cheek-img i Dec. Most stations on am. Traffic;
K1BOR 2R6, WAZDZE/1 20, W 1K VK 4.



WHICH ANTENNA WINS THE CONTEST :

In open competition_against thousands of commerclal and home-brew antennas, WA1JFG won the
New England championship with a Gotham beam, by a margin of 5,382 polnts! WB2JAM won the
sectional awarg for the Sweepstake contest In 1969 and 1970 with Gotham 4-element 15-meter
beam! Hundreds of unsolicited testimonials fromFgrateful hams are our proof that Gotham antennas
give you the best design, and the best materials. rget our low prices — rely on the resufts op open,
competitive contest. Ask yourseif: Why do Gotham antennas win?

In QST since ‘53 without missing an issue!

FLESK, FoAUM,

In.st:uctlons

Taotally satisfied with quad, Worked
DEAVIP, SM7DL, XE1AR. DM4SEE,
HK?YB il few hours,

breeze. . . WBSDOL

CUBICAL QUAD

‘Just a note to let yvou know
BEAMS that as a Novice, your 3-El.
15 Beam got me RI Section

Winner and New England Division Leader
in Navice Round-up. See June ST, p. §7
for picture of ant, (below). Thx for a fina

ANTENNAS—
these two element
beams have a full
wavelength driven
element and a re-
flactar{ the gain is
equal to that of
a three element
beam and the di-
rectivity appears
to us to be ex g_
tionail! ALL METAL (except the insula-
tors) — absolutely no bamboo. Complete
with boom, aluminum alloy spreaders;
sturdy, universal-type beam mount; uses
single 52 ohm coaxial feed; no stubs or

matching devices needed; full instruction
for the simple one-man assembly and
installation are included; this is a fool-
proof beam that always ‘worke with ex-
ceptional results, The cubical quad is the
antenna used by the DX champs, and it
willdoa wonderful job for you!

10/15/20 CUBICAL QUAD SPECIFICATIONS

Elements: A full wavelengch driven ele-
ment and reflector for each band.

Frequencies: 14-14.4 Mc.; 21-21.45 Mc,,
28-29.7 Mc.

Dimensions: About 16’ square

Power Rating: 5 KW,

Operation Mode: All,

SWR: 1.05:1 at resonance. .

Boom: 10/ X 114" OQD, 18 gauge steel,
double plated, gold color.

Beam Mount: §quare aluminum alloy
plate, with four steel U-bolt' assem-
blies. Will support 100 lba.; universal
polarization.

Radiating elements: Aluminum wire,
tempered and plated, .064” diameter.

X Frameworks: Two 12/ X 1 OD alu-
minum *hi-strength’ alloy tubing,
with telescoping %' OD tubing and
dowel insulator. Plated hose clamps
on telescoping sections.

Radiator Terminals: Cinch-Jones two-
terminal fittings.

Feedline: (not furnished) Single 52 ohm
coaxial cable.

Now check thesé startling prices —
note that they are much lower than
even the bamboo-type:

10-15-20 CUBICAL QUAD. . ... .. $41.00
10-15 CUBICAL QUAD. ......... 36,00
15-20 CUBICAL QUAD. . ........ 38.00

TWENTY METER CUBICAL QUAD 31.00
FIFTEEN METER CUBICAL QUAD 30.00
TEN METER CUBICAL QUAD. .. ..29.00
(all use single coax feedline)

working piece of gear.

73s, Jay, WALJFG"

Compure the per-
formance, value, -
and price of the fol-
lowing beams and
you will see that
thisoffer is unprece-
dented in radio his- :
tory! Each beam is §
brand new! full size *
(36 of tubing for
each 20 meter ele- 3
ment for instance);
absolutely Lomplete including a boom
and all hardware; uses a single 52 or 72
ohm coaxial feedline; the SWR is 1:1;
easily handles 5 KW; %" and I aluminum
alloy tubing is emploved for maximum
strength and low wind loading; all beams
are adjustable to any frequency in the

and.

2E120....%25 4E110....524
3E120.... 31% 7EL10... 38%
4 El120.... 38* 4El6..... 24
ZEl1S5.... 21 SELSG.. 34%
3Ell1S.... 25 12F12.. .. 31%
4E115. ... 31” #20-8t, boom
SEL1S..

ALL-BAND VERTICALS

“All band verticall’’ asked one
skeptic, “Twenty meters is murder
these days. Let’s see you make a
contact on twenty meter phone
with low power!” So EK4KXR
switched to twenty, using a V50
antenna and 35 watts AM. Hereis2a
small portion of the stations he
worked: VE3FAZ, TI2FGS, W5K Y J,
WIWOQZ, W20DH, WA3DJT, WB2-
FCB, W2YHH, VE3FOB, WABCZE,
KISYB, K2RDJ, KIMVV, KBHGY, -
K3UTL, WBQJC, WALVE, YSi-
MAM, WASATS, K2PGS, W20QJP, T
W4IWJ, K2PSK, WASCGA, WB2- &
KWY, W2IWJ, VE3KT. Moral: It’s
the antenna that counts! "E'

FLASH! Switched to 15 ec.w. and
worked KZ5IKN, KZ50WN, HCI-
LG, PY5ASN F(“IXT, XE2l, KP4-AQL,
SMSBGK, G2AOB, YVS5CLK, OZ41, and
over a thousand other stations'

Y40 vertical for 40, 20, 15,

i0,6meters ............ $18.95
V80 vertical for 8¢, 75, 40,
20, 15, 10, 6 meters . .. ... $20.95

V160 vertical for 160, 80, 75,
40, 20, 15, 10, 6 meters . .$22.95

How to ordsr: Send money order anly {bank, store, or United Statas) in full, We
ship immediately by REA Expreass, charges collect. DEALERS WRIT

GllTHAM 1805 Purdy Ave, Miaml Beash Fla 33139



3‘,«,:4New digital V.O.M. works
well in near field environ-
ment. Only $299.

Here's the best low cost digital voltmeter ever made for broad-
cast and communication use, [P's gat all the resistance range,
voitage resolution, high ac accuracy you'll ever need plus 30
second warm-up to full aceuracy. Fiuke's new Model 3000A
ineasures m 24 ranges ac/de volts, amps and resistance
trom 100 2V 1o 1200V, D.1p4 to 2 A, and 100 millil to 20 magil.
Basie de accuracy, 0.1%. Full year guarantiee. Option choice
ineludes rechargeable hattery pack. printer output, delyxe tast
lends, HV probe, AF probe, 800-amp ac current probe. carry-
ing casg, dust cover and rack mount. Unique seli-zero elimi-
nates ofiset uncertainty, Efectronics ara securely mounted in
high-impact case. Service centers throughout U.8,, Canada,
Europe and Far East for 48-hour furnaround repair,

1 P.{. Box 7428,
FLU KE Seattle, Washington 98133,

Get all the details from your nearest Fluke sales oifice, Dial
toll-free 800-426-0361 for address of office nearest you.

AMERICA’S FINEST
telescoping, tilt-over
amateur radio towers,
SAVE! Buy direct
from the factory!

&L TP

e

Heights to 115 feet. Imme-
diate delivery! Guyed
towers also available to
any desired height. Sec
vour dealer or phone us
direct: Area Code 813/
971-1961. Write or phone
TODAY!

LA,

O ¥ T
i -

o

X

H-~-2Z WA

P.0:Box 17196
Tampa, Flerida 33612

Jud-s, inc.

WESTERN MASSACHUSETTS — “(M, Percy ¢!, Noble, WIBVR
- BEL: WALDNEB. W RM: WIDVW. PAM: WADITT. UHF VIF
PAM: WLKZS., All nets were very active during ST {best ever).
WMEN held 4 Sun. ssssions with QN1 of 44, WMN held 31 sessions
with QNU of 187 and traffic 189, [uring SET reporfed tratfic on
WMN totaled 61, WMEN held 21 sesstons with QNI of |28 and
traffic 7, Three SET sessions were held with QNI nt 21 aod tratfic
4. Al W.Mass. 2-meter repeaters also very actwve durng SET.
Section net certificates have heen issued to the following WMPN
members: WAIITT., KIRGQ, WIESG, KIMAL, WIGOP, WIBVG,
WIKZS, WAIMBX, WINLE, WAILNF, KIPKZ, WIOBA. New
OPSs: KRGO, WIBEL New ORS: WAIOUZ, WIZPR made BPL in
[, New () KIVHO 18 doing one whale of a sob, HURA reports
spazker of the month was W1YNC of ARRL. MARC savs speaker of
the snonth was WAIKR]. Mt. Tom RA new members are KITKX,
WAIRHE, WIRRW, KIRFF. KiVKE, K1ZGB, Sumebody thers
sure did a job getting § pages of calls and handles of 2-meter im
vperators. Congrats! Notice: Mt. ‘Tom ARA will hold an auction of
radio equipment on Apr. 3. Details trom WAIBWF. NOBARL says
that on Jan. 6 the old repeater on Mt. Greviock was removed and a
new  one installed. Those tnvolved were WIVME, WAITKIL
WALIPIR, WA2ZFQL and WA2CSCL Petham Repeater reports an
emergency rall-up propram i working out well, SOM reports Mass,
Amatenr Radio Week is June (U to 17, Details in 1973 May OST
under the GOperating Events solumn. Tralfic: WIBVE 1735, WIDVW
135, WAILNF 93, W1TM BS, WAIDNE 71, WALLPY 47, WI1ZPB
31, WISTR 23, W1KZS 21, WALFBE 13, WALOSK 6. WNIQHR. 6,
WaATOUZ 3.

NORTHWESTERN DIVISION

ALASKA « SUM, Kenneth R Klopl, KL7EVO — ARS (Alaska
Section Net 3735 kMz 033027 daily) now hat liaison with RNT
through WTPI tacilitating outside teatfic. Jan. QTG 13, Net mgr,
EL7HMU. Contact him tor details. Northern Lights Net Lraitic 9
Net mgr. WLTHIR. WLYHNP, Stevens Village contacted KLTEVO
with fess than 2 watts on 3735 concerning 1 wedical emergeney,
time 2300 AST. An air evacuation was needed. KLTAG relayed
medical and wealker info from BVO to State Palice and then to
Reseue Coordination Center at Fimendorf AFB who dispatched a
helicopter from kt. Wainright to Stevens Village. Helicopter picked
up patient at (1900 AST and transported him to Anchorage haspital,
Thete was minor unwiiting QURM from Alaskan stations not hearng
the emergency, KLTHMU and WLTHIH silently stood By in case
they should he needed. Listen for emergencies; listen before you
transmit; standby it not needed!

IDAHO — 5CM. Donald A, Crisp, WIEINN — SEC: WATEWY,
The new [daho-Mont. CW Net 18 oft fo # goud start with good
participation, Checkins are needed from several areas in both idaho
and Mont. The net meets on 3575 kilz woek nights at 8 P.M. MST.
WIGHT is the NOS. Congratulations to WIGHT for working
SBWAS, the E39th fo do s, KTINHY has reccived an QO
Appamtment. WA7EWY built an §B-200 Heathkit linear. WIOWA is
in the veterans hospital at Walla Walla, Participation was good in the
SET. Several IiX’s heid simulated emergency sessions in their areas,
The idaho RACES Net scheduled 4 special net sessions to hanidle
the traffic. A pood portion of the tr2ffic was handled on the FARM
Net. FARM Net reports 28 sessions, %82 check-ins. 8% traffic
handled. idaby P.CQ). Net reports {3 sessions, 127 check-ins, i6
tratfic handied. Traffic: WTGHT 308, WATEDD 71, W7AXL 69,
WTENN 39 WTIY 10, WIFIS 7,

MONTANA — 5CM, Harry 4, Rovlanee, WIRZY — Asst. SUM:
Kertha A. Roylance, RTCHA. SEC WTTYN. PAM: WATIZR.
Thanks to all who participated in the SET. (Mticers for Hellgate
Radio Club ure KTIOA, pres,; WATTIE, vicc-pres.; WATIQ,
sy, treas. ‘The Great Falls Club is busy making a supplement ta the
Mont. Cafl bnok. E7TRRS is teaching cude and theory riass.
WA7PDC will be operating from Bluennse lookout in the June YHF
QSO Party. The Mont. VHF Repeater Advisoty CGroup et in
Hielena and decided to adopt the Tex, plan for two meter repeater
aperations. W7DX0Q, WATHAG and WIOYA  attended  the
Southeastern ARRL Convention i Mizmu. WTIBG is hack on the
AT, Liood to hear you, Don. WATKMP hags 4 new 1200X linear.
Montana Traftie Net had 1143 cheek-ins, 58 traffic and 22 sessions.
KFVCA wus endorsed as bC and WTFKRB as ORS. Montana PON had
353 check-ins and handled 18 pieces of traffic. Trattic: WATIUS 82,
WATEMP 19, WATOBH 15, WATIZR 8, WIRIY 7.

OREGON — 5CM, Lale T. Justice, KIWWR — SEC: WTHLE.
RM: KHHQ. PAM: KTROQZ. Net reports: WATNWVY reposts for



ROHN manufactures
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD-
OVER TOWER . .. designed for the amateur, S
When you need to "get at” your antenna just turn/g'f"' Y
the handie and there it is. Like other ROMN big
communication towers, they’re hot dip galvanized
after fabrication to provide a maintenance free
long lived and atfractive installation. ROHN towers
are known and used throughout the world . . | for
almost a quairter century . . . in most every type of
operation. You'll be in good company. Why not
check with your distributor today? /*
/

S
. !

ROHN MANUFACTURING
® pivision or @E

P.C. Box 2000 f Peoria, IIl. 61601
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NEW from ﬁ,
TONE BURST ENCODERS

+ UP to 5 fixed tones
(factory set}

* ADJUSTABLE:
~-Duration '13
-—{utput

+ NG BATTERIES needed.
* FLLY ADAPTABLE

+ EASY [NSTALLATION

+ CONTINUGUS TONE POSSIELE
* FULL I YEAR RP Warranty

PRICES:
TB-5 5 tone std. encoder

[ . 1+
(1800, 1950, 2100, 2250, 2400 Hz.)
§T-2 Single tone decoder . ... .. . ....... $37.50
(Specify 1800, 1950, 2100, 2250, or 2400 Hz)

Special tones — Inquire
Add $1.80/ unit for shipping (1IN, residants add 59 tax)

FREE SPEC SHEETS
NOW AVAILABLE

r]'a Electronics

ORDER DIRECT OR FRom BOX 12010
AUTHORIZED DEALERS 1 ang PAIGN, fLL-

HELPFUL
HANDBOOKS:

ALL ABOUT CUBICAL QUAD ANTENNAS
New data in 2nd ed. of world-famous text  $3.95

BEAM ANTENNA HANDBOOK, 4th ed.
All about matching, beams, etc., 6—40 mtrs. $4.95

SIMPLE, Low-CosT WIRE ANTENNAS
2160 mtrs; “invisible” antennas; all data $3.95

THE TruTH ABOUT CB ANTENNAS
New Truth Table rates 10t popular antennas $4.95

VHF HANDBOOK
Propagation, circuits, test equip., antennas  $3.95

CARE & FeeDING oF POwWER GRID TUBES
Design, application and operational data $3.95

BETTER SHORTWAVE RECEPTION, 2nd ed,
Receivers, alignment, projects, antennas $3.95

Buy these popular handhooks at leading amateur
dealers, ot direct from publisher (please add 23¢
for postage handling). Write for free booklet.

RADIO PUBLICATIONS, INC.
Box 149, Wilton, CT. 06897
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BSN sessions 62, check-ins 1205, tratfic 125, contacts 130, K70UT,
newly uppointed meg. reports for QSN for fan. sessions 31,
vheck-ins 77, traffic 34, The Feb. 1 meeting of the Rogue Valley RC
was held as a dinger i Medford, Guest speakets were WTPGY, NW
Director and KTWWR, NW Vice Director/5CM. SEC WTHLF apd £EC
WATADW, and Asst. Dir, K7YOM were present. The SET was a
success with activity in several parts of the state, Traffic: KTNTS
134, KTOUF 134, K7QEG 6, WATNWV 62, WTZB 56, WTHLE 30,
WATTXV 28, KTWWR 22, WATMOK 11, WIDAN &, WIMLI 7,
WILT 3.

WASHINGTON = SCM, Arthur Henning, W7PT - SEC: WTUWT.
RM: K70ZA. PAMs: WIGVC, WIMCW. VHE PAMs: K7BBO,
K7LRD. New appointment: K7SUX as kO jor ¢dark, Cowlitz,
Wahkiakum, Skamania and Klickitat Counties. Regret tn report that
WTZIF, WTHXA and WTAMC became Silent Xevs.

Netr Freg. Timef2) ONT QTC Sess Mgr.
WARN et 1245 874 &S ()3 KIOZA
NEN 3700 9300 341 117 31 WATOCY
AREC 3930 E800 Su 91 138 5 WYUWT
NTN 3970 1930 1557 w3 2 FIPWP
NWSSB RUEES 0230 6RY 3 31 WIRVY

Skagit Hamjest wall be at Bryant Grange Hall, Apr. 28. Fhe Lower
Columbiz Basin ARC having 25th Anniversary celebration and
hamfest in Longview Apr. 14, Contact WATNRQ for details. OO
K3GGD has new frequency vounter. WIRXH spent month in
Pantama, Congratulations to the SET participants for 2 great job -
SET wexervise poes miore smoothly each vear and coordination
hetween ARKC, RACES, section nets, botb ssb and cw to handle
traffic efficiently went very tine. WTLG is conducting phone
paiches with USCG Cutter WINONA, WATELI is NCS on 2-meter
AREC Net. Active statinns working Ciscar 6 are K7VNU, WATNAN,
KTMWC and WIMCT, Very QRL with college is WATLMO.
WATLQY using his 2-meter gear tor motorcycle mobile, For the
Wenatchee Hamtest coming up, reserve the dates Juge 9 and 11,
K7IEY, Chehalis is interested in starting 2-meter fm net, say 146.76
simplex. Contact him. Traffic: (Jan) W7PT 433, WIKZ 279,
WIGYF 151, WIUWT 140, WATOCY 131, WIGVC 116, WHEY
113, WATKNW 108, K70ZA 107, W7AXT 101, WIDZX 93,
WATHKR 93, WILG 67, KTVNT 53, WATEDQ 49, W7BQ 46,
WTMCW 42, K7TOXL 42, WTAPS 41, WATRCR 39, W7PWP 36,
WITEU 28k, WIRUN 25, WTATR 10, WTRXH 9, K7BBO 5, WATELI
5. K7VAS 5, WATGVB 3, WATIQF 2. (Dec.; WATLMO 6.

PACIFIC DIVISION

EAST BAY - SUM, Paul J, Farker, WB6DHH ~ Many clubs
participated in this year’s SET with local ones showing the most
action. GPVHF Club, WB6AAE. got wnto the picture recently for
the Walk-a-Thoa with March of hmes; participated in recent SET
and then for simost two days provided continuous communications
for the airplane crash in Alameda. Hats oft particularly to WASCGE
who gave almost 30 houss uf vontinuous service during Alameds
EMisaster, as well as 57 hours and 17T preces of traffic during recent
Managua Earthquake, WoCX, Mt. Diablo ARC participated in SET
from local Red Cross Building in Walnut Creek. There seems to be
an upsurge of community minded projects which loeal clubs
pasticipate in and never tell anyone about. Why? Traific: WelPW
418, WBoVEW 8, WAGCXK 6, WBoDHH 2.

HAWALL — SCM, Lee R. Wical, KH6BZF — SEC: KH6BEF. RM:
KHOAD. PAM: KHeGIN., YHF PAM: KHAGRU. SRC: KH6FQX
ST, Mgr.: KH6DQ.

Net MMz NMme(Z)/Days
Friendly a0 jodo MF
Confusion (Patcheg) 21.400Q D030 All
Pacitic Inteeisland

& Micronesia 14,305 w00 All

3.k, Asia 14.320 1130 A0
Marine Carps 21,430 1900 Al

1 regret to report the death of retired USAF LtCol E. Joe Kawy, ar
ex-RHb6. It is with deep regret that we record his passing to Silen
Keys. RH60OT wants to trade his TR-2200 (6-channed} rig fo
spmething more powertul, The ancual SET message, a ov
transmission, from Pac Dir. WAZRI was poor copy here in the
fslands. What copy vou did receive forward to WeZRT witl
comments, WPBWI/KHE was active last CD party, The 4th Annua
C'onfusion Net get together is announced for july T, "3 in Sas
Diego. Contact WoMHA for more details, KUGRS has moved
CGuam. 1n town for suf and sand were WHBWI, WPHP and K&SDE
and their XY¥Ls, WIBLW/KHS is assigned to Haq. 14th Coast Goar




the TELEX
PROFESSIONALS

for “hands free” radio communications

Telex boom mi¢ headsets provide you with the ultimate convenience in radio
communications. The adjustable boom mic gives you "hands free”

operation for logging or frequency adjustmenis, plus added mobility. And

the mic is always properly positioned for instant intelligibie voice transmission.

Telex headsets feature an easy to reach, inline push-to-talk switch, which
can also be wired for voice operated transmission.

Boom microphones are especially designed for “ciose-talking” use to limit
outside noise pick-up. Both Telex boom-mic headsets and headphones seal
out ambient noises, concentrate the signal at your ear, and add to the
effectiveness of your rig. Adjustable and lightweight, they can be worn

for hours without discomfort.

There's a complete line of Telex boom mic
headsets and headphones — priced from
$5.95 to $99.50. Ask your dealer for our
complete line catalog or write.

QLN
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l E L EX_@ push-to-talk switch

COMMUWNICATIONS DIVISION

9600 ALDRICH AVENUE SOUTH CANAOA: Double Oramand Elnch (1., 34 Pronress Avenud, Scarb b4, Ontan
MALMNMEAPOLIS, MINNESOTA 36420 ttf'c"e?-\ukngh:i. Tooar uocig:mlﬁﬁﬂﬂﬂn\ldrwhukv; J'L‘J. nacupnlf: Winn 534200 S A taler, 297053
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“CHOICE OF THE DX KINGS”

L / \\
 FIBERGLASS
QUAD KIS
All models available “W!DE-SPACED"”

2 ELEMENT-—3 BAND KIT SPECIAL
CONTENTS oNLY

® B Fiberglass Arms—skyblue color .

® ? End Spiders (1 pc. castings} [] 95

¢ 1 Boom/Mast Coupler—-h.d. .
aluminum

» 16 Wraplock Spreader Arm Clamps agqas7 50for PPD

» 1 CUBEX QUAD Instruction Manual  Frt. Cent. U.5.

2.3-4 ar more element Quads available
Write for FREE BROCHURE and Price List

CUBEX COMPANY

P.D. Box 732, Altadena, California 91001
Phane: (213} 7988106

YOU CAN'T SAY “"QUAD" BETTER THAN “CUBEX"

CAMP ALBERT BUTLER RADIO SESSION
15th Year . . . 700 Graduates!

Courses taught: Cienersl theory, code, Advanced
Theary and ende; amateur Extra Theory and Cade.

Golf priviteges at Mew River Country Club, and
fshing. Fruly a Yacation with a purpose!l!

Suly 28-Ancust 10

Teaple  altended from Cotlowing  states: Norin Carolina,
South Carcling, Misanorl, Tennessew, Utah, Florida, Okla-

hama, West Virginia, Atabama, New Hnmps!\iro, Tow,
Mst. wf Columbla, Arizong, Indlana, Ohle, New Jerser,
Mew  York, Massachusetts, Maryiand, virginin. 1inols,

Mirhigan, Gedrgia, Kanaas, Mirsissippi, Nebraska, Maine;
hentucky, Califarnla, New Bexico, Arkansns, Toxag, S\Viscom-
uin, loulslana, Oregon, Cannectleut, Minnesata, frennaylvanla,
vermont, Outside 1.8 A0 Puerto Riro, Saskatchewan, On.
taria, Quebes, Granadu, Spaln; Landon, England: Geneva,
switzeriand, the Metherlands,
‘Thatland, olland,

Antilles, 5& Cralx, V.13

————————————— ey

C. L. Peters, KADNJ
| Lxecutive Director
Gilvin Roth ¥ M.C.A.
Flkins, North Carolina 28621
Please send me the Booklet and Appllcation Blank for the
Camp  Albert Butler HRadip Session.

Q4[
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in Honolul:, WH6HSS and WHGIBF active on 40 meters.
WATSOL/KHG has applied For his KH6 call. For those on the Wast
Cuast who watch VHF the Kaneohe MCAS acrabeacon on 281.9
MHz operates with a power cutput of 100 watts. WoRSY writes
he'll meet any KHE on any frequency at any time to pass tratiic to
and trom the islands, Contzct WORSY direct. WTBVF 20d family
tutated to Calif, Send those station reports to reach me NLT the (st
each month. Tratfic; KHEBZF 15, KH6BWT 3,

NEVADA -~ Acting $UM, Harold P, learv, K7ZOK
Congratulations to WATBAYV on winning one of the hig prizes at the
SAROC, WATRPZ has the VKs calling him. WITVT represented
Nev. in the CD party. WTBIF keeps active on RTTY with WIAW
bulleting. K7ICW very active on 2 Sun. momings looking for
cuntacts on ssb., The Las Veges Amateur Radio Club is looking Lot
diversified hams as members. W7AKE repeater changed to cd
trequency of 147.18 - 147.84. WIGAM moved to new OTH.
WATMVY snoved printing shop downtown. WT0OK set new time
reeord for worked all U.S.A. (3079) counties - [4 months.
Cungrats! K7ZGV passed General Class exam. K7V back in town
after 2 vears in Japan. W7ILX most active on several PO, Nets.
WIDNX reports the code and theory course at Reno High, preat
guns. WATMEKIL has new heam and tower. WTBES has Advanced
Class, Traffie: W7ILX 37,

SACRAMENTO VALLEY — SCM, John F. Minke, I1[, W6KYA
— SFC: WesMU. Sacrumento County BEC WB6KZIN reports that
Sacramenta Co. bud an excellent turout for the Jan. SET. Let’s
have some activity up north for the 1974 SET, [ know vou guys are
up there because of the large SV participation in Field Day. W6BIL
in Redding has tetired and is applying tor an LW) appontment in
addition to working toward SBDXCC. WB6MDE is busy in the
fntruder Watch program. 1 was unaware that the section had
patticipation in the program since the appointments are not made
by the SCM, but Hg. Many of you read this volumn and the
uperating news znd probably noted that my term as SCM will expire
in May. | have been SCM for 8 years now and have decided to step
Jdown. There may be some whe will wart to cua for the office and if
there is more than one nomination there will he an election.
Therefore, if there is an election, pleass vote. You owe it to
yourselves and the vandidates to vote, Study the candidates
catefully and vote accordingly, WAGIVD says NCN {(Northemn
Cylitornia Net) is looking for «heckins from Sactamento, NCN
meett daily in the svenmngs at 7 and 8:30 local time oo 3630, How
are your Field Dav plans coming? Trafic: WAGIVD 31, WEKYA 8,

SAN FRANCISCO — SCM, Tom Gallagher, WoNUT — The
Valley of the Moon ARC has a new board of dir.: WASNQZ, pres.;
KGSRM, vice-pres.; WAGUBR, WB6KMI, WeWXU, dir. WEeJQP
handled 114 fone patches for Pacitic stations in Jan. Many of the
gang were down with the flu fn Jan, WeHM, WASNQZ and WeWLYV.
W6NUT made a brief detour on a business trip back East to aperate
fom KVAHW in the OW CD Party and worked WeRBIF nn five
bands, WBeNMT/4 is QRV for 50 and 222 MHz FME skeds, Write
your SCM for details or look for Lou on the West Loast VHF Net
t3815 at 04302 Mon.) where he operates W6KMW, We still need
volunteers for feadership appointments in this section. Also, those
interested in OO, ORS, OPS or OVS appointments should drop me a
line. Tratfic: WAGBYZ 466, WoRNTL. 116, WoBIP 45, WBGIUP L3,
WaWLY 12, WH6BWYV 8,

SAN JOAQUIN VALLEY — 5CM, Ralph Satoyan, WEIPU —
The new officers of the Lelta Amateur Radio Club ate WAGUAA,
pres.; K6OZI, vice-pres.; WNBSSE, secy.; WRBEZOQ. treas. They
were installed Tan, 20, 1973, at the Sampum Restaurant, with 36 in
attendance. WAGHIP vacationing in Mexico. WEBEOPQ actwe i
MARS. K6RGZ gave a talk on transistors at the Tulare Co. Amateus
Radio Club. WBE'I'TP is editor of TARC Gridleak, WB4DHA/6 now
active on the US8 Ranger. WoOHT recuperating from an operation.
WR6OHR has a TPL 2-meter amplifier. WAGEDQ has an SRC-141
and 2 frequency counter. WB6QM1D has Standard 146. WBEGIT ha
a Marker Luxury on 2 meters fm, WE6ZTE heard on 2 meters fm
WN6RX! building = bew ham shack and active on 80 handling
traftic. WATRCS is located at NAS Lemoore and active on all bands
K6KUO putting up a self supporting tower. WBGRLX building
ham shack. WeOBJ heard on 2 meters tm. R6BGK heard on
meters fm. KGRAU was active in Iocal SET. WAGKCE lost hi
antenna in a windstosm. New officers of the Calaveras Amateu
Radio Club are WEGSQ, pres.; WHLRI, vice-pres. WAGBUH has ;
Regeacy ftequency counter. Traffic: WAGSCE 59, WAGSDE 19
WB6RZI 6.




ng used m mdustnal and defense eiec packages and more. They all provide the
onics, popular items from Cambian same qualily level that assures you of satis-
s e]ebtromc components and hardware are - ‘factory performance over a long period.
. how available for the experimenter and Check your local electronic supply store for
© Chobbyist - Cambion XQ products or write direct;
© Choose from such un wersai}y used 1tems as Cambridge Thermionic Corporation,
. ‘battery holders, amateur bandcoils, chokes, 445 Concord Avenue, Cambridge, Mass. 02138
.. patch cords, i sockets and bread board

lntroducmg the Cambion
- X0 line of guaranteed
: components for

the experimenter.
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NOT THE CHEAPEST -BUT THE BEST

With all these features:

J4-Channel Capability

ACDC

SWR Indicator

Discrimmator Meter

S-Meter

Receiver Offset Tuning

Harmonic Suppression, 60 dB or more
Now with 7 kHz Nurrow-Band Filter

Special — 1-21 and Receiving VFO
{146 — 148 MHz) — $450.00

ADIRONDACK RADIO SUPPLY, INC.
185 WEST MAIN STREET
AMSTERDAM, N.Y. 12010

- - A ¢ EE—
. WANTED FOR CASH .
HPE12, ARC 51’5, Eimac/Varian Tubes 61RT3 T/R,
J04TL tubes, 490T Antenna Tuners, Collins SIRV
t}lSl S1V4 STY4 S1Z4 621A T8 BaDE SG2 479
618M, or any other Colting item,
Spring Specials For Sale .
Hanry Radio 5K 4CX5000 Linear .... $1195.00
Collins 18T Transceiver .,....... ... 895,00
Tektronix BBl ... ... ... .. 00000 395.00
o Tekirenix B35 ... .. ... 0 iieiaan 495,00
Tektronix 105 ... avviiianain 45,00
Tektronie B35A (... ... il 595.00
Tektronix S45A ... ... ... e 645.00
Tektronix 578 .. ... . i 595.00
e Felironix SB5A . ...... ... i 795.00
HPI75A ... ... i it v 250.00
HP1858 with dual trace . .,........ 25000 ¢
HPZOUAB ... . .. uiaiiinnes e 45.00
R3BI ...t iiireirica e aiaer 350.00
R390DA excellent, overhauled ........ 585.00
R3IGOA NewW .. ...ovvevaversranss . 950.00
HOIB0AC | ... e i inan 185.00
SPBOOIX .. ... ae 250.00
. (This is = partial listing of hundreds of test items
available, Write {or specific requirements)
We will buy for cash any tube, transceiver, receiver,
or test pear at 5% over prevailing market price. .
The Ted Dames Company
308 Hickory Street  Arlington, N.J. 07032
(201} 998-4246 Nites (201) 998-6475

-
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SANTA CLARA YALLEY - SCM, James A. Hauser, WAGLEA
. SEC: WAGRXH, RMs: WeBVE, WeRFF, WeMMG reports
WoOWO has heen eected pres. of the San Carlos Radio Club. He
alse reports K6QZX has a new beam on the uir, WAGNHD reporte
WAGRXE has been elected pres.; WB6PZX, vice-pres.: WAGNHD,
secv.: WBGZUZ, treas., of the West Vailey Amateur Radio Assn, The
first traftic report that ! have received from a Novice came this
month, Hope to have many more. WoNLG is puiting up a rew
tawer, WEAUC reports working skeds portable from the monntains
and handling KH6 and KL7 traftic from home, W6DEF reports
being busy in the SET, wore woik about the same tratfle A inst
vear, WOKZI is busy with NTS nets. WAGNHD was busy with the
traffic nets. W6BYVR reports NCN had 62 sessions in Dec. with 636
check-ing, 573 piecss- of traffic; says also NCN had moee
representation than tratfic this vear. W6YBV repazts WeIQU 15
haspitatized. WoRSY reports he still is handling Niraraguan tratiic.
WaDEF, WoRFE and W6YRV made the Honor Roll this month.
Traffic: (Jan.) WERSY 206, WeYRBV 249, WeBVB 207, WoRFF
125, WABHAD 111, WeKZJ 103, WHDEF 94, WsAUC 31,
WAGNHD 17, WeNLG 10, WN6(SS A (Dec.t WAGNHD L.

ROANGKE DIVISION

NORTH CARQLUINA — HCM, Chuck brydges, WAWXZ - 5K
WAKYN. PAM: WB4IMG. RMs: WE4VBM, WB4ETE. The SET
really ran Rot with a tecurd number of stations on emergency
power. Thanks to all for helping qut. Check QST for listings of focal
£ seports on SET action. WB4MLI and WB4QQM had a DX
contest on T5. New Novice is WN4AN| who is running mverted vess
and qoad and was assisted hy WB4HDS in becoyming 4 bam.
WBAUOU is asst. EC to Dad W40LFG. WANYDI/4 fed the traffi: this
wonth, congrats Jim, WA4BNO loading up his rain gutters on 40
and suggests this as antenna pussibility to apartment dwelers. The
Morehead High School ARC, WB4YLD has new Novices WN4CKR,
WNACKS, WN4CEU and WN4CON as repotted by W4NAP. Con-
srats! New officers for the Meekienburg ARS ure WB4CES, pres.:
WR4ANDE, vice-pres.; WB4SJO, secy.; WBAWAW, treas. New Novices
in Buncombe Co. ARC are WNACUN, WNACUK snd WN4CUP.
WAWXZ attended the club meeting at Ashevile, WANQA has
returned to NC. The Guilford Co. 2-Meter Emergency Net now on
16/76 and operates Mon., Fri. at ¥ P.M. W4ATT is back as KC for
Greensbare. W4 USS rebuilding at new (TH. K4RJ had nice writeup
in Franklin paper about his moon-bounce expioits, W4SDF and
WAAUGC are on 2. New Novices in Wilson ars WN4ZA K, WN4AZL,
WNAAZM, WN4BEI and WN4BEH. The Western NC Triaffic Ner
cuntinues active throigh WA4BVYW on 16/76 ot § P.M. Sincere
sympathy to the families of W4PZH and WB4PNR who joined Silent
feys. Traffic: (Jan) WAOYDE/4 35, WB4OZL/4 300, WeWXZ
140, K4MC 57, WNAYMY 47, WBATNC 38, W4OFQ 37, WB4IMG
36, KAVRG 29, K4EZH 25, WB4MLI/4 25, WAIKWC 24, WB4UOU
{8, KAFBG 16, W4ACY 14, WH4BHI 3, K4TTN 2, K4KH 1,
WB4VSA 1. (Dec.i WB4OES 12, K4TTIN 2.

SOUTH CAROLINA — 5CM, Joseph Rubin, WB4CBJ — ShOh
WA4ECS PAM: WB4KNR. RM: K4LND.

Net Hren. Time(Z}i Days Mgr.
SUSSH 3918 aono [y WEBIKNB
N 1573 a0 Dy WRAVEM
o 1873 a3u0 b WB4ETF

Repeaters: WB4PLN Columbia 146.34/146,94 BIRO0, Carolmz
Hepeater Society now has sold state repeater. Attending beh. 2
meeting were  K4AVU, K4DSK, KAFRX, R4KAX, W4DQY.
WAEGY, WAWOL, WASEAD, WA4NIT, WA4MPC, WA4505,
WAASOT, WA4WND, WB4CRY, WB4DQJ, WH4SNY and WB4SQP.
New members: WA4CPA and WA4UAQ, Tone hurst decoder being
installed for 1400 Hz. Blue Ridge Kadio Society 12 wurking on 2
repeater for Ceaser’s Head | Mountain), Frequencies: 146.01/146.01
Tests are heing vonducted. More data available later. RALNI
addressed incal lions Club on amateur radio, it’s operation und
purpose. WANTO contacted KLHTVY yia Amsat-Oscar using SCR 522
(18 watts) harefoot receiver and two ground planes. If vou have
items you wonld like to see in this column, please forward them to
me. Traffic: (Jan.) WANTO 64, WH4APDQ 1§, K4ILF 10, K4NJIS &,
ec.) WANTO 62, K4JIF 6, tNov.) WANTO 92, (Qct.) WANTO 43,

VIRGINTA - SCM, Robert ], Slagle, K4GR ~ Asst. SCM: Ak
Martin, Jr., WATHY. SFC: WA4PBG, Asst SLHC: WA4IIF, RMs;
WAHIR, W4SQQ, W4SHS, KOPIV/4. PAM: WB4RZW. Best yoor ye!
for SET; not only the highest traftic count, but no big back up as is
previous years. VSBN Jan. QNI 1021, QTC 620; two SET sesslon:
18.5 hours. Congrats to WA4VOQ as new VP of ECARS. Dir



This is all the voltage
you needfor a
100-watt solid state
SSB mobile transceiver

TRW's family of 12-volt linear RF power transistors operates
directly from a 12-volt DC source— e DC conversion needed!
So total equipment cost is comparable to tube designs.

These transistors will withstand open and short circuit VSWR at
full power output. Intermodulation distortion is better than 30dB.

Qur Application Note CT-113-71 gives full details, including de-
sign of & solid state 100-watt broadband linear power amplifier,
operating at 12VDC, covering the 1.5 to 30MHz band.

For a capy, call or write Sales Manager, TRW Semiconductors,
an Electronic Components Division of TRW Inc., 14520 Aviation
Blvd., Lawndale, Calif. 90260 (213) §79-4561. +

TRW scmiconpucrors
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GREGORY ELECTROMNICS

Reconditioned & Used
FM 2-WAY RADIO SAVINGS

. Pactial List—Send for New Calalog

G.E. PROGRESS LINE

2 Meter Mobile Units
14" case (less accessories & ovens)

MT/33 12 volts, 30 MA/E33 6/12 volts,
watls, transistor power 30 watts, vibrator
supply ..., .. ... $128. power supply , .. $58.
Accessories available for each of above units .. 330,
Just Arrived! GG.E. "Message Mates”
High Band Receivers with sel-call
G.E. PROGRESS LINE STRIPS
physicaily complete, sold as is only.
LOW BAND VHF UHE
Power senply, 5o Ma E13 MA. EL6 MA/E33 WA, E36 MA ¥42
wentts, l0ss vibrator .. .%20. ... . 20, s ia ) SEO.
Power aupiply,
WATS, 1088 FIBIBLAE . .y neae BB L oo -0 ven
& narow band
toBs finel tuhes
e MA.Ed
vride hand .., cva e SEE LU BB, 8525, ... 330, .. T,
BX wide bung
[eR% ovens san, B8, .. 51R, |
14" Progr and tront piate
whth 1€k .. . c.ruasr- P ieessa e 310,
Low band dual front end, % freg, sthp .y cocansa i ve s $R20

GREGORY ELECTRONICS CORP.

245 Rt 46, Sxddle Brook, N.1. 07662
Phone: (201 489-5000

MM-8000 DELUXE

MEMORY-MATIC 3000—The keyer that projects CW
into a neaw dimension. Capacity to 8 1000-bit repro-
grammable R/W messages. In any contest this keyer
will “really score For you.” $398.50—2500 bits, Add.
memories available.

MEMORY-MATIC 500B-—The keyer that has more
storage and features than any other comparably-
priced keyer. Choice of 500 ar 800-bit reprogram-
mable R/W memory, 500 or 800 bits, $198.50 or
$219.50-

SPACE-MATIC 21B—The SWITCHABLE keyer that
gives you ‘“might-keyers-in-one.r With its perfectly-
timed code you will have a distinguished “profes-
sional” fist. It is the unbeatable choice of non-
memary keyers. $83.50.

CRICKET 1-—The populariy-priced IC keyer with more
teatures for your doliar than all the others in Hs
price range. Fatigue-free sending. Clean, erisp CW at
all speeds. $49.95,

OTHER D.E. PRODUCTS

HF & YHF Freq. Stds. Electronic CW Keys
Meteor Scatter Timer 160-10 M & 2.M Preamps

! SEND FOR FREE CATALOG
t
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! DATA ENGINEERING. INC., 5554 Port Rovai Raad
1 Ravensworth Industriat Park, Springtisld, Va, 22181

WaKIC attended $ARQC and Roard meeting, participated in
everything. WB4FDT again discovered and got squeiched another
il to wncrease wur license plate fee to ten dollars. W4DM reports
haseinent shack too cold this time of year, WATHV participated in
SET with the thy - real devetion! K4IKP new eull af Oy K2HBAS2,
WAMEK enjoyed a few bours in Jan. CO Party, VU2IRA/WAIDG new
w karfax. K40D now PY1ZAEL. WAIUT winaer in Va. for 1972
Dgita QSO pucty. WARX reparts alive but inactive. W4TIN frowning
siter building double Barooks untenna. WHARNT entered Navy
bout camp Keb, 13, will he going to electronics schoal. WA4UNS
petting station set up in Rlacksburg. WB4PWP should have a pair o1
¥i3s woiking by now, WB4RDV repotts SHWAS with [70 worked
ad Q51 144, K4KA has new frequency counter, K4JM repoits
nwthing new. WAHIR, at their invitation, addressed two local Rotary
Clubs on NT$ and Public Service cotumunications. Counties:
WAAWQS 1G39, Wdil] 280U, WA4UNS 1518, WA4EPH 70h.
Nets: VSMN 3947 kHz at (H15/1ei0; YSBN 3935 kHz at
TEDUF2200: VEN 3680 kHz 1830; VN 365U kHz at 1900; VPN
3947 kHz at 1900, VRN 3625 at 2000, and VPON 3903 at 22152
Tue, WHAWLK rag chewing on 20. BPLs: W4PAY, WB4FDT. { have
wuetved license from WR4EDT as Teenmager 1 Va. thonorary).
Traifie: KAKNP 432, WAPAY 313, KBPIV/4 271, WR4FDT 258,
WAL 274, WBAPNY 215, WEVDA/4 212, WYZC 210, RHAF
09, WAHIR 208, WaSOQ 207, R4PQL 195, WA4PBG (oo,
WRAKIT 163, K4CR 149, WBARSG 146, WB4RZW 122, WA4LJF
12, WBARDY 119, WATIN 91, WATF R7, WEV20/4 58, K4KA 5L,
WAKFC 42, K4VIG 42, WAEQY 20, WALEUL 26, R4JM 20,
E4FGV 15, WASWOG 11, WA4OLN 10, WALEGL 7, WA4EPH 6,
WAME &, WBAPWP 6, W4JU) 4.

WEST VIRGINIA - SCM, Donald B, Merrs, WRBIM — SpC:
WASNEY. RM: WBEBBG. PAMs: WRDUW, KSCHW, WRIYD. W
Net Mgr.: WBBCYR, Phone Net Mgr.: WBBEMY. Morgantown area
repeater, now nperating on 1¥-7Y. New amateurs, WNROMC,
Princeton and WNSOHE at burnsville, KH10D printing excellent
weather map information. KELSN, KBHCT, WASWCK, WBRHW and
WHBL Al report new 2-meter tm transceivers. Tri-State and Kanawha
tadio vlubs held jolnt dinner meeting in Huntington. WVN CW Net
with 25 sesstons and 87 stattons passed 69 messages and the phone
net in 30 sessions with 442 statons handled 150 messages. WEHZA,
KEOYG and WAMIS active on b0, WHBBBMV consistent in the

. PSHR repart. WRDUY and WBEBUW were cosecipients of the fmt

Army MARS Commander’s Trophy, Be sure and srark yutr calendar
ior the following: Division L) Meeting on May 12 and the bivision
Cunvention in Restan, ¥u. ot Sept. [4 week end aod our own State
ARRL Convention at Iackson’s Mill, June 30, Joly | with WEDUV
s General Chmn, Traific: WBEDXF 1356, WARWCK 130, WAENDY
{27, WNRLIW 47, WBRBMY 45, WRAEC 43, WNBMEL 41, KSQLW
30, WABYCD 26, WHIWX 25, WBBEKG 23, WM 23, WASLFW
19, WABUIH 15, WHEBRMW 11, WBSCYE 7, WSDUY &, K3ZDY 3§,
WABDKG 2, WARYTP 2, WBHCIG {, WRCKX 1, WBFEZP 1,
WRRLHA 1, WEKGW 1, KEQNG 1, WAKTUX 1, WAHYHH 1,
WARBELNH 1.

ROCKY MOUNTAIN DIVISION

COLORADO - SUM, Clyde O Penney. WAPHLO — SEC:
KOFLO. RM: WHLRN, BPAMs: KPONV., WHLRW, WAPWYP.
WEBPBSS reveived his Fxtra Class license in Jan., us did WADWYP,
while WEHGKY recelved bis Technician ticket. Congratulations to
ll three of these tine amateurs, Congratulntions are aiso 1n erder tor
WAPSIG who was appointed mer. uf the Daylight 1 WN, and {or
WALRN who was appointed mgr. of the regular night time FWN.
WAWSLG has also beer: appointed asst, £ for South Metro AREC.
WANQOQ reports making 54 contacts in Jzn, via Oscar, Newly elected
officess of the Colorado YIs are WABPYZ, pres.; WAPSLX,
vice-prex.; WANMNM, secy.; WHHEM, treas. Congratulations to all
anateurs in the Colo, section who participated in the recent SET. It
wus an ewcellent exercise, and the results woare most encourging,
Net traffic fan.' Columbme QNI 1088, TC 48, informals 174, 27
sessiong. CON ONT 411, QT 307, 35 sesstons. ‘{raffie: ifan.)
WHWYX S1H, WBGAXW 513, WXIPY/P 225, WBAHCK 221,
WONGA 162, KQOTH 138, WHLO 123, WPIW 120, WOLEN 113,
KBCNV (N%, APFLQ 106, KPISP 97, WERUCE 74, WADSIG 74,
WRAHSZ 50, WEOHBT 46, WONGQ 33, WARTMA 33, WAPZPP28,
EOTIV 27, WoNZL 26, WGV 24, K@PHE 19, WHPBSS 18,
WHGAT 17, WOSIN 17, WHLAE 15, WADWYP 10, WRIRW 7,
WABNEO 7, WPBY 6, WOLLA 3, WROPN 3, WARHLO 1, WISNK
32 iDec) WHOOY 47, KPONV 37, WAQYIH 24, K@TIV 2,
WOKFH 11, K§PHF 2.



Highly popular Edifors and Engineers books from
Sams give amateurs everything they need to know
about radio operation and technology. They're
authoritative, claar, and easy to follow. You'll want
them for your library.

Famous EXE RADIO HANDBOOK—19th Edition

By William . Orr, W6SAI

The completely updated electronits industry standard
for engineers, technicians, and advanced amateurs.
Shows how to design and build all types of radio-
communications aquipment, lncludes ssh design and
gquipment, BTTY circults, latest semicpnductor oir-
cuits, 1C"s, and special circuitry. No, 24030—%14.95

SINGLE SIDEBAND: THEORY & PRACTICE

By Harry D, Hooton, WETYH

A basic text covering the origin of ssb, derivation of
signals. sideband selection, ssb generators, carrier-
suppression techniques, carrfler generaiors, speech
amplifiers and filters, baienced mixers and converters,
low-power ssb. transmitters, linsar v-f power amplifiers,
and much more, No. 24014—%6.95

SEMICONDUCTOR AMATEUR PROJECTS

By Louis M. Dezetlel, WSREZ

For the ham who still takes pride in using his hands
and head, here are projacts for 16 useful, money-
aaving sccessories, using easy-ta-build semiconductor
sitcuitty. Units are for measuring equipment, increas-
ing power and adding convenieace, etc. Ne, 24025—

MARINE SINGLE SiDEBAND

By Donald M. Stoner and Pierre B. Goral

Ciovars the why and how of single sideband; interpral-
ing spocifications, alignment tests and measurements,
instatiations, securing =& limited coastal license, high-
so8s telephone swrvice, and marine radio terminology.
No. 24029—3%5.95

RADIO AMATEUR OPERATING HANDBOOK

By Marshall Lincoin, WIDQS

This single-source warking guide is a practical aid fer
improving the opsrating methods end techniques of
hams, No. 24028—4§4.95

SOLID-STATE QAP PROJECTS

By Edward M. Noll, W3FGJ

By building QRP equipment you learn sotid-state tech-
nology, since these rigs include transisters gnd/or
integrated circuits. The low-ceost units described have
power ratings trom less than 100 milliwatts up to about
20 watts. Both cw and phone rigs are included. Ne.
24024—3$4.25

73 DIPOLE AND LONG-WIRE ANTENNAS

By Edward M. Nofl, W3FQ.J

Detailed construction data tor 73 different {ypes of
wire antennas. Appendices describe construction of
nolse bridges and line tuners, plus data on measuring
rasgnant frequency, velocity factor, and SWR. No.

Problem-solving handhooks

73 VERTICAL, BEAM, AND TRIANGLE ANTENNAS

By Edward M. Noll, W3FQJ

Design and construction of 73 different antennas used
by amateurs, eack built and air-tested by the aothor.
Also cunrstruction of noise bridges, transmission-line
tunets, and measurement methods, No, 24021—5§4.95
ELECTRONICS FOR THE AMATEUR

By Louis M. Dazettel, WS5REZ

Govers radio-wave propagation as it applies o amateur
pand frequencies. reception and transmission pertain-
ing to ham equipment, and the special field of anten-
nas and how to feed them. Provides you with asvery-
thing reeded o pass the theory sictions of the FCC
oxams. No. 24022—-$7.95

RADRIC AMATEUR'S F-M REPEATER HANDBOOK

By Ken W. Sessicns, Jr., KEMVH

The definjtive work on amateur f-m repeaters. Includes:
Prepating and obtaining sites for repeaters; How o
build a repeater; Hepeater applications: and an i-m
iepeater directory. No. 24008—36.95

AMATEUR TESTS AND MEASUREMENTS

By Louis M. Dezetlel, WS5REZ

Shows how to accomplish virtually all performance

tests on amateur ifransmitters, receivers, and anlennas,
;slndsohow to make required adjustmenis. No. 24007—
5.

HAM AND CB ANTENNA DIMENSION CHARTS

By Edward M. Netl, WIFQJ

Tabulates dimension data in feet and inches for all
popular antenna configurations. With this data, an an-
tenna can be dimensioned for a specific fraquency
range accotding to license class and mode of opara-
ticn. No. 24023—%1.95

Order trom your electronic paris
distributor or send ¢oupon below.

- EDITORS AND ENGINEERS  EAEEaE

Howard W, Sams & Co., Ine. @5 043
4300 W. 62nd St., Indianapolis, Ind. 46268

Sand me the oilowing books. Nog, .

L encl
Please include sales tax wherg applicable
] Send FREE 1973 Sams Book Cataloy

Name

FLEARE PRINT

Address
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City. State, Zip.
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22 Channels for $289.00

imagine!
n the WEW 1022 yonn pe,
% e bunnels supplied
{arge banlr 2 speaker
separare Ipht indisadors o syuelh b breat and s our
yjutch retease wodile munnt mcluded
. preen back fighting on frons panal
ailpEl comip ek, TAFA7 K A 4 A2 nches, 4.5 the,
ate ing regulated, Hitered ac supply avadable

On the 1022 you onll also enjoy the difference u! & truly hok eseelver with
SNOTEs RON FIVT Tont enrd praviding bether than 420V /208 seasibivity.
urast chepnel tntevierence 3 virtually ehminated with 5 hencal yesonntory
in the ri amplitier tetpded with # rF flters to vivtualiy cimiogte [ntermeod,
Fwe power ranges, kither the [1-watt autput n¥ ancther autpul Hetween a
Few nnilwates aid ten wWattX by heselected by ua eskbernal switeh,

Warsknly and seracing. When vou buy feom the authoreed INOUER feam
bgted helow, 7o will #¢t the kind nf warmuty aud servicing you can sadit
i +1ne Khat is backpd tp hy the fartory

et nm ¥ Tt Maw, . pogd do tf mgnt the firsk Bme. . . jn the
INGUE tanm 2ne! get the watlsfaction von deserve toans yanr gear,

Tiosp e n fine tie mnkr anfnc and the naie of yalur nearst authorzed
[COM riealer. Realers — get in ou the winning INCHE team drap us 2 ine
uF ve vz call,

ICOM-EAST—a division of ACS
Box 331 Richardsan, Texas 75030
2 ane: 214-235.
LBIICOM] copesy
1251 170th (L.E. Bellevue, Wa. 98008
Phone: 206-641-0554

e
*McMahon's Z
“Vintage “Radio
Re-live the pioneet
days of wireless and radio

in this new 240-page
book.

! o Discover a new hobby.

" @ Ses old-time ads and
pictures.

, @ Read about the rough-
and-tumble early days
of a new industry,

% @ Ses hundreds of photos and data on wireless and
) radio equipment,

» Own the anly available collector's handbook.
m @ You can't lose; ten—day moneyback guarantee.

b Vintage Radio, Box 2045, Palos Verdes Peninsula,
California 90274 ‘
v Enclose check to “Vintage “Radio for $3.95 per |
! copy {$4.15 in California), Postpaid. ;

i‘E Name
y Street
City ESSRPPPROSIOR. -  { - SN Zip
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UTAH - SCM, John H. Sampson, J1., WTOCX — Sk WIGEN,
RM: K7HLR. The Bechive Utah Net meets daily at 1930 GMT on
7372 LHz. The Utah Code Net meets daily at 0230 GMT or 3575
kHz. Both nets are part of the NFS. A new Novice net started Mar,
2on T30 kEz, 3 davs a week under the puidance of WATQAR. The
T operators at WATSLG, the Univ. of Utah ham station, have heen
ivhive 1n the Intrider Watch directed by WATBSG. WTKSE reports
he 1= dning well in kE at the Univ. of Utah, 1973 oiticers of the
Cache Radio Clun: WTHIK, pres.; WATMXZ, vice-pres.; WATMBL,
ey . Spurting u new humebrew finear is WTTEC, He gave his old one
tor his son-inslaw WNTSOA who s waiting to drop the N. Activity
and participation in the SE'F was up this vear, W7LLH, WTEYR and
rthers in the Cigden arca are contbining talents in building what they
hope to be the uitimate QREP ng. Not muech interest has heen
erpressed to date in the NTS daylight tratfic net. Representatives
frem BUN and LICN {o the daylight pet are sorely needed., I von
are interested, cuntact vaur net mgr. Traffic: W7EM 204, ETHLR
187, WIOCKX 145, EUTMK/T 101, WTUTM 40, KEJIVT 35,
WATMEL 30, WIEYR 29, W7IQU 23, WIDKEB 21, WIGPN 19,
KYBNZ 12, WATMXZ [2, £7CLO 1E, WATKZP & WATOAL 8,
WATBSG 4, WATOAR 4. WATHUQ 2, WATSLG 1,

NEW MEXICO — SCM, James R. Prine, WSNUI — WASQHI and
WASWEN have been avtively working with the Fort Wingate Indian
School to uiganize ar amateur radio club. WSTLE wports 54
sections tn the CD party for 47,520 points. The RACES program
recewved a big hogst with muny of Mesillz Valley ARC holding
vertificates, WSSHI has new OTH inr Silver ity with a gued
Hymeter site, WSRE) joined the Silent Keys Feb. [0 as a result of
an wircraft accident. W5MVP seeks other interested Northern Mew
Mexico VHF enthusiasts to bild a2 VHF-CW station atop a local
rmoimtain For serious DX and antenna ex periments. Tratfic: KSMAT
282, WHSBHN 274, wsUH (26, WSMYM 47, W5STLK 44, W5PDT
42, WESDAD 32, WASUHL 24, WASMTY 1N,

WYOMING — SUM, Wayne ML Moore, WHCUL — SEC: KINQX.
PAMs: WITZIK, KIYUG., OHSs: KTNOQX, W7SDA, WATFIILA,
K7YEIG, Nets: Pony kxpress Sun, at OBOU on 392 YO daily at
1840 on 3a0¥; iackalope Mon, through Sat, at (205 on 7260 (alt,
3.920); Wx Net Mon. throupls Sab. at 0630 on 39206, PO Net 900
Mon. through ., on 3950, WO patsed awzy ob beb, 9, Betty
will atways e rememberad as the vheerful vowce from Casper and
miade many friends via ham sadio. W7GS back on the air atter a tew
years absence with a new rig. KTWRS ualso has w new rig, &
transeriver with a lingar. WTHEB docs get to use it at times. Lhe
SR went off fairfy well here in the state, bield Day is coming vp
and a very rice frophiv is being ottered to the winmer s, start vour
planning now, Traffie: KTVWA 142, WISDA 1ul, WTHNI 5{,
WITZK 3%, WIBHH 37, wivWw 3u. WTGSQ 13, K78LM 4,
K7ITH 5, WATNHP 5,

SOUTHEASTERN DIVISION

ALABAMA - 50M, James A, Brashear, Jr., WBALKJ = 5EC:
WADGH. TAM: WB4WAL. RM: W4HFIU, K4ZXE, NM of AENR
reports starting time for the AINR net has been changed to & PAM.
AT, WB48SVH, EC Tuscaloosa Co. and NM of AEND reports SFT
went smooth with 459 points for AEND and 130 for Tuscaloosa o,
My apology (againt to WB4ADT and to K4MG. 1n Jan. *73 Station
Activities, | erropeonsly listed K4MG as having the high section
sures fug phone and cw of the 3Rth ARRL Interoational DX
Competition. [ failed to nutice the stations listed under “*addenda’™,
page 94 Oct. 72 OST which shows WBLADT a3 the section CW
winner, Congratulations to Huntsville High School ARC who
received their new license - WB4DDF . New efficers of the Wireprass
ARC are WBAMAL. pres.; WAKGB, vice-pres.; WB4SLW, secy.:
WB4SVX, gct. mgr.. WA4IHL, treag. K4JK has an NR2A in his car,
WH4IMH reported rig trouble but heard him QNI the nets. Thraugh
the efforts of K4HIM and Mr, Harry Mubry, mgr. WHMA-TV, the
peneral poblic recently received much tavorahle publicity about
amateur radie. Vhe Hreakfast Ciub (3.971) presented Mr. Mabry
certificate No. 9464 for his interest and assistancc fo amateur radio,
K4HIM also made arcangements to “Hams Wide World” om
WHMA-TV at soine later dage. WA4ZDW reports not mossing ONI a
session on AFND in Jan,, also their J-meter pronp assisted with the
March of Dimes Walkathon. K4MG reports eondition meat for the
CQ 160 contests he worked all districts and 3 forgign countries. The
Qid Old Timers QSO party iphone and cw) were great get togethers.
WB4WUS NM ALNO reports SET was quite a workout for some
operators. WB4ZOG received new General Class license, has a VFO
und has been QNI on AENE. WA4ZDW has injected an idea for the
Nuith Ala. ares; an RTTY net operating us an auto-start through a
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ENJOY EASY, RESTFUL KEYING

wih WIBROPLEYX

Sending becomes fun instead
of work with the BEMI-
AUTOMATIC Vibroplex, It
netually does all the arm-
tiring nerve  wrecking
work for you. Adjustable
to any desired gpeed,
Siandard models have pol-
ished Chromium fop parts
and gray base. Deluxe
models also include Chro-
mitttm Base and red finger
and thumb pieces, Five models to choose from. Priced at
H29.95 tn 36,95 fur the deluxe “Qriginal™ Vibroplex.

VIBRO-KEYER

Works perfectly with any
Electronic Tranamitting
Unit, Weighs 2% Ih:., with
# baze 814" by 414", Hae Vi-
broplex's finely olighed
parts, red knob and finger,
and thumb pieces. Standard mod-
el 520.9%; Deluxe model jngludes
Chromaom Plated Base at unly
$29.95.

Order today at your dealers or direct

THE VIBROPLEX CO., INC.
233 Broadway New York, N. Y. 10003

DIGIPET-GO

Digipet-60
Frequency
Counter

1 KHz-80 MHz
(130-160 MHz with
%p‘tlongzgonverter)

A frequency counter with & range of [ KHz tn G0 MHz {
130-160 MHz when wsed with oyr [nnmet-l[.u sonverter).
with » reseluticn of | kHx or I Hz {(at | ms or | s pate
. It ean be aperated an either ae or de, with eom-
tlete averload protection. Plus a stability aging rate of |
part in tov week. Aqnd the whele umit is a mers 7 deep b
" ’ hih' Superb presision guality at LESS THAN Ki
PRICE Gull or writa for Iitecpture wnd trade in or
wur INTRODBUCTORY PRICE, | year wartamty,

No ane nnywhsre haats pur deall

AMATEURWHQLESALE EL!mUNICI
mm“mlw] 2 S, 29 T B, T 53156
BUILD YOUR OWN SPAGE-AGE TV CAMERA

15 213
('AME'RA K _dea for axptrimeaters,
B ity & Bohtd by

FREEV
Folder

Sge Nov. "."2 cQ Review_

N:u!m Wutmds 1052 b 1347

hane, sducarion
o pon ol iy ¢ Py Tameed

) el S conpln i
& Poifaid anwhest in USA R Lavada iless wicon mbe $3163

PHONE or WALIE for CATALOG,
DlAL 102-6#m3TH
A Wy ater bits, parts ond plons avalable mcbalimg slarter hits,
ddt, coils, viditmn twbes, consl 'plons, audiv suboserer k

ATV Rescarch  oaom ary, NeR ssri

AN /GRR-5 RECEIVER

LG te [0 MHZ in 4 Bands, AM, CW
and MECW, continueus tuning & 10
preset  frequency. 200 KHZ  erystal
calihrater, 47 P.M, speaker, 12 tuhes,
with power supily fop 115 V. 5060
eve., B. 12, or 24 ¥V, DC—Alsd dry
eells 90 & 1.5 VDG, Size: (3% X at;
x [202”. Sheg, Wi: 75 (hs, USED,
reprarable 549.50 CHECKED $59,50
~-Power Plug: $2.00 Mapual $7.50

R-392 RECEIVER— 00 KHZ 1o 32 MHZ, 32 Bands, 25 Tubes,
24728 VDO, Size® 14 x {4 x §17; 70 Ibs. USED, reparable:
%295, GHECKED: $350, Manual: $8.50

All Prites F.0.B.. Lima, @his - Dept. QST

SEND FOR QUR BIG NEW CATALOG!

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 - LIMA, OHIO - 45802
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2-meter repeater; why not get busy and lets get something started?
Otficers of the Mobile ARC are WB4MNU, pres.: WB4TIC,
vice-pres,; WB4QCU, treas.; James Kmght, secy. Unr SEC wants
more BOs  to submit  monthly  reports. Don’t  forget  the
Birminghamfest 1May) and the Mobile Hamiest (§une). Endorsed
WAUGH as SiC and OPF; appointed WE4WUS as OBS. Tragtic:
Gdan.p WB4EEKT 217, WH4SVH 183, WADGH kK, K4AUOZ 69,
WeAIMH o, wdM00 42, WALLDW 31, WN4ZOF 23, K4HIM 7,
WBAWUS 7, WNAZOG 6, K4MG [ thec.) WB4ASYX 35, WN4Z0G
12

GEORGIA — SCM. A.). Garrison, WA4WQU — Asst. SCM: john
T, Laney, [, K4BAL SFC: WA4VWY, RMs: WB4RUA, WB4SFB.
PAMs: K4HOQE, WALRR.

Ner Freg.  YimesfZ) NE Qe Mgr.
GYN X595 0000/0300/1150 w86 516 WHARUA
Ga.S8H 3975 00oQ o4 m3 E4VNV

The Lameriand ARC has obtained the call of the late Fmory M.
Avers, WAIKR tor their club station. Mew officers 1or the
Lanierfand (Tub are WHEIMU, pres.; WB4OYV, vicepres; K4NSO,
sepy -treas. WARNL reports that the Nostheast Georgia 2-Meter &M
net was in sexston & hours each duy of the SET with a total QN1 23
and QTC 3. The 1. S5B net was in session I4 howrs 7 minutes.
The (i8N 8 hours., Farticipation in this vear’s SET exceeded all
expectations. At this wnting, ali ot Uentral Georgia is husy digging
vt from a record breaking snow lall, ranging from & to 18 inches.
Stranded motorists have heen the source b considerable teaffic
during the show slorm. Tratfic: WA4WQU 30l, W4AMB 255,
HABAL 2Ub, WB4RUA 167, W4RNL 154, W4PIM [ 3%, W4EEP 120,
WB4ULLL 102, WB4AWXX 7o, WANSO 72, WwaCZN 71, WA4ANMU 70,
WhHAWOL 60, WA4IRAV 53, K4NM 51, K4KZP 27, WB4NTW 20,
WASLLI 15, W4IM 14, WA4BAA 12, W4FDN L1, K4VGE 11,

NORTHERN FLORIDA ~ SCM, Frank M. Butler, Jr., WARKH

SEC WalKi RM: WA4BGW, RTTY: WAWLRIWA4WIW, PAM
P50 WAMEIM. PAM 40 WASDR. WHE PAM: WBIKCW. New
wppointments: WA4BOW as RM; WB4GME as KL tor Marion Ca.
WE4SK] renewed ORS. The 1973 8ET appeared to be a g suceess,
Judging from the messages 1eceved by the SFC and myself, The
NEPN had two emerpency power sewsions, with several ONI.
Javksonville: OVS WAVLK is sticriog up some 1296 MH2 activity.
The W traimng net mav be moved from 15 meters to 10 meters;
check with B WALVEE, Uaytona Beach: The DRARA newslctter
contzins Inds of pood tidbits. WB4RGHL) worked the state trom
Miami tn Pensacola on 2 meters during recent band opemung. He is
building 9 hehx antenna, New hams ure WN4CPC, WBACPT znd
WNACQR. A novice class ts being formed; contact W4SUER tor
details. WB4NGI moved fo Galesvilie, Orfando: WaYS0 heiped set
upr a haim statton abd message center at a convention; “Ham’s Wide
World” was shown. The Orlande SET was interrupted by the real
thing — 4 tarnado! Winter visitor W2J1/4 is active un ¢w nets with
%RB-300 and 3B-401, WN4BXT is active on QFTN. Luke Cnunty:
LARA has zbout a4 dJdozen in its Novece ¢lass under direction of
FALV and WB4SKT. Sanford: WHE4WIQ cun be tound on 10 meters.
Cinesville: The Suwannee Chapter, (XW A, has rotated its meetines
tiom here o Jacksonville tn Tallabasses. VARC now outs gut a
newsletter bi-moathly, The club also hug a Novice ¢lass guing, taught
hy WALADON and WB4GTY. WN4BSEF, WRANCH/4, WB4UGU,
WNLUPS/4, WNAVPL und WB4AZQC are active on the oW npets.
WAMI.L was heard after a long bsence. KIQDN in Qmincy keeps 75
neter skeds with W4BGQ in Sarasota: siso working S81Y. WNACCZ
waurks HO- and did-meter ew from this rere county. Bt Walton
Beach: W4CSS won section award For Sept. VHE QSO Party, Traffic
vn WAYOVT/4 had his tig go vut dusing SET! W4ROM/mm wurks
4l the Guif coast repeaters during his runs from Galveston to
Tampa. At 4 recent meeting PARC had an interesting talk by the
Fla. Maring Patrol, Pensavola: WB4KGW, WAINA, WB4ZPC,
KISV, WALBMW and WAABMU met o form g 440 Mz ATV
group. WBAZPC is converting a T-44 for 1V, WALINA built a video
svntkesizer from scratefl. WBAMUS put an HT-220 ropether for
2-meter to. WNAWEC passed his (reneral ¢ass exam. WN4COZ isa
wew YL haon Traftic: KPBADS4 394, WBHIOMG 293, W4IKB 243,
WAIQVT/4 194, WBANCH/4 144, W4SDR 125, WA4BCGW |14,
WAAEYT 81, WN4BSE 7a, WNAUPI/4 75, W4RKH 67, WA4VZIT
ns, K4BSS 64, WASWEM ad, WBAWLK 61, WALNR 58, WB4NII
57, WB4DAA Su, WBAWTL 36, WADFP 33, W4l 31, WaLDM
3, WHBLAUL 24, WB4RCI 24, WB4ZQC 24, WARGOW(E 23,
WANGR 21, WBAOQNW 28, WA4LTA 20, WADTV 19, K4EZT 16,
WNEBXT 12, WBAKIY [2, W24 12, WB4SKJ (1, W4GOH 10,
WRAHIPR 9, WEB4VAP O, WRAPNI 7, WB4NHH X

SOUTHERN FLORIDA — 5CM, John 7. Porter, WaKG)
WATYT. Asst. SEC: WaSMK., RMs: RK4FAC CW,

—RRC:
KAERE RTTY,
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THE APPROVED LEADING HAM AND
COMMERCIAL BALU IN THE WORLD TODAY.

"W2AU" BALUN-

The proven balun

1. HANDLES FULL 2 KW PEP AND THEN SOME. MATH PITER

Broad-Banded 3 to 30 Mc. weat 22w

H gEcI;Ps TVI PROBLEMS By Reducing Coax Line -~ S,
adiation

3. NOW ALL STAINLESS STEEL HARDWARE. 50239 e

[ouble Sitver Plated X

4, IMPROVES F/B RATIO By Reducing Coax Line

5

6

7

Pick-U
REPLACF.S CENTER INSULATOR. Withstands Lo S
Antenna Pull of Over 600 Lbs. o
WITH BUILT-IN LIGHTNING ARRESTER. Protects Balun
~~Could Also Save Your Valuable Gear
BUILT-IN BUILT-IN HANG-UP HOOK. (deal For inverted
LIGHTNING Vees Multi-Band Antennas, Dipoles, Beam and
ARRESTER NOW BEN BEING USED EXTENSIVELY BY ALL BRANCHES

OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA.
% DiAN DEFENSE DEPT, PLUS THOUSANDS OF HAMS
§ THE WORLD OVER They're Built to last

BIG SIGNALS DON'T JUST HAPPEN—

GIVE YOUR ANTENNA A BREAK b
Comes in 2 models. 1:1 matches 50 or 75 obm un.  Well GUARANTEE

+ . balanced {coax line) to 50 or 75 ohm bhalanced load. - ;
irs \ngéTs 4:1 model matches 50 or 75 ohm unbalanced (coax Do o other balun, at any
THA)‘ COUNTSI fine] te 200 or 300 ohm balanced load. price, has all these
AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIRECT features.
UNADILLA RADIATION PRODUCTS MFRS. OF BALUNS RD1 UNADILLA, N.Y. 13849

Tel: 607-363-2985

Hybrid Quad ....featuring

FOUR BANDS ~ 6, 10, 15, 20 METERS
HIGHER GAIN

HIGHER FRONT TO BACK

MORE BANDWIDTH

TURNING RADIUS — 74 INCHES
LIGHTWEIGHT - 15 LBS.

WIND SURVIVAL ~ 75 M.P.H,

50 OHM FEEDLINE

1200 WATTS P.E.P.

PACKAGED FOR FPO SHIPMENT

model HQ-1_ __ $7995 am. net

AVAILABLE AT LEADING DISTRIBUTORS
WRITE FOR ADDITIONAL DATE AND CATALOG TO:
MINI-PRODUCTS, INC., 1001 W 18th 87T., ERIE, PA, #6502

A BRAND NEW IDEA FOR SUPERIOR REFLECTOR OPER.
ATION. A HIGH G QUAD REFLECTOR ELEMENT USING
MINI-PRODUCTS NEW MULTIBAND HIGH POT LOADING*
PROPERLY PHASED WiTH A LINEAR DRIVEN ELEMENT
FOR MAXIMUM GAIM AND MAXIMUM FRONT TOD BACK
RATIQ. HERE IN DNE SMALL PACKAGE i3 PERFOR.
MANCE NEVER BEFORE THOUGHT POSSIBLE WiTH
MINIATURE AN TENHNAS.
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INSTRUCTOGRAPH

THE ALL NEW SERIES

500 INSTRUCTOGRAPH
COMPLETELY REDESIGNED, including:

T BUILT-IN SPEAKER

= NEW MOTOR

* NEW OSCILLATOR

* NEW MULTIPLE CONTROLS

=45 VARIED TAPE LESSONS
{Tapes fit older models)

NOW - RENTALS and SALES

For 50 years the INSTRUCTOGRAPH has been the
world's foremost teacher of the MORSE CODE.
A machine that YOU can control the tone. volume,
and speed of sending and receiving fram 4 to
40 WBM. For complete information send Postal
Card to:
INSTRUCTOGRAPH CO.
{Nofe new address)

Box 5032 Grand Central, Dopt. A, Glendale, Ca. 91201

.Jl' ********************

ORLANDO HAMFEST
8 SOUTHEAST
FM CONVENTION
JUNE 2 & 3 1973

At the DRLANDO EXPOSITION PARK,
Downtown Oriando Flarlda

AEREXREN
EE MK KN RN

& Prizes Gualore, ! Equipment Dmplavs
* Large airconditioned Flea-marker, *
YARRL Forum, QUWA. QOTC, AWA, §
* MARS, FM & REPEATER Meetings#
Florida State ARRL Convention, Harry
Dannals, Pres. of ARRL, guest speaker

FAMILY FUN ! Visit Disney World,
Cape Kennedy, Cypress Gardens,
Atlantic & Gulf beaches all nearby !

»

»

*

*

»*

*

ADVANCE REGISTRATION §1, :
send to Orlando ARC,

8024 Charkin Parkway, Orlando Fla. 32807 :

*

»*

*

*

*

*

receive validated ticket in veturn rmiail.
HOTEL / MOTEL RESERVATION RATES,
Single to Twin-Double, $13—%$30,
request preferénce to- Chamber of Commerce,
Canvention Dept. PO, Box 1913,
Qrlando Fla. 32802
LS A RS &S S SRS EESSE RS

SWITCH
TO SAFETY!

AEXMFREERNE XX XN XN
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FAM: W40OGX. The 73 §ET appears to be at this ttme minning a
Iittle behind last year. All records are not in as yet. Some SET Net
statistics follows: FAST QNT 224, OTC T41. QBN ONL TR, UTC
316 DETN GNT 42, QTC 30, The FAST Net operated one session
on emergency power. Key stations in Mmami area were KRAIWT Red
Crass, K4IVA Hurdcane Center, WB4RKP CW and WB4HIS RTTY,
Officers of Gator Chapter of QCWA are KAMET, pres.; W4FOM,
yice-pres.; WAGQ, secy.: K400, treas. K48 AC received SEWAS No.
1 38, His score in San. CD party was 131.000 ¢w. W4OZF worked 10
countries in 160-meter contest, W4} worked 183 statlons in
ARRL VHF 55. Hollywood ARC is pianning trip to Dy Tortugas m
June. ¥uu FD stations be on ook wut for them. We welcome
WN4CTM, new Novice m §t, Pete. WA4IHY became a Silent Bey i
Jan. His many #riends will miss him, WB4GHD, WaSME, WB4URG
and KAWEY yualified for EAST Net certificates. {00 reports were
teveived from WB4EHKP, WAOZF sod WB4INC. WB4AJL nigde
PSHR. Following received BPL for Jan: WICUL/4, WB4AIW,
W3IVR{4, K4FAC., K45CL, WAMSCK, WB4GHD, WEB4HKP,
WHBAHME and W4IYT. Had a nice meeting with the lade County
ARPSC Feb, 8 and the fverglades ARC on the Ytiu Plan to meet
yath as muny clubs a3 possible this vear su please have yous secv.
advise me nf vour meeting dates. The clnsc-nut date tar all your
reparts will he the Jth of the month, Any aiter this will be held
wati] the next month. Traffio: (Jany W3CLLM 2507, WBIAIW 700,
WIVR/4 692, K4FAC 377, K48CL 553, WA4SCK 315, WB4GHD
437, WB4HRP 333, WA4ITH 285, WRAAID 145, WB4HML 143,
WRBZY/A 183, WB4ELW 180, WB4PNG 177, WA4NBT la6,
W4LYT 162, W4EH 117, WB4HIW Jul, K4AEBE B7, K4BLM Hu,
WADVO 78, WALHDIL 74, WBSWYX 70, W4BM 6h. WB4JSK 6l,
K43vAafd 58, WB4AIK 53, WATIM 47, K4GG 33, WALAD 2,
WAKRC 28, W4KUM 27, WB4TUP 27. WEKGS 26, K451 24,
WAFFT 23, WR4BBH 21, K4MV 19, WAMML 17, W4BCTZ b,
WANTE 16, WAdSMK 15, W4O0X 13, WA4CLE 12, W4DDW 10,
WBANSQ L, WAZAK T, WALALF %, WNALLE 5, WBHQB 4,
WR4DUP 2, KAHEW 1, (Unr‘ ¥ KAEVY od, RPECG 535, R4KQ 30,
L4OER 29, WBANCH 19, WAMML Y. {Nov.» WAMML 8.

WEST INDIES — SCM, Yedro . Piza, Jr., KP4AST - Z-meter
activity keeps prowaty very fast. KPAANG, KP4BBU. KPABNY and
KPADON are wnong the latest stubons to join the group. KV4BY,
Rv4D0, EV4AHT, KVAEY ure weorking on reforming RACES in
Yiggn Islands, KV4EY finally back wit the air. KP4DLW and
KPLAST are active on 160 meters. Congrutuiations to KP4AIM on
getting Fxtra Class license, KPAUW s quite aetive on 7.0 MH..
KPATPN and KP4BOL. are active on ten meters with the Ten Ten
b, KV4FZ in OHS tor VI Traftier KPAWT 105, KVEEY 5,

SOUTHWESTERN DIVISION

ARIZONA — SCM, Gaiy M. Humman, WICAF ~ RM: KTNHL.
FAM: WATICK, ‘1he annual Winter Hamfest in Phoenty was
attended by 300 people. [he pext hamiest is the Ft. Tuthill
Humfest 10 Flagstaft on july 27 ¥, 1he Amateur Radio Councii of
Arizona (ARCUAL as oig of its functions, vourdinates its membes
clubs to sponsar these hamfests, Newly elected officers of ARCA
are RTYFR, whmn WATICK, vicechmn. WATDTW, secy
WATIDR, treas. I'wo local tests were held as part of the SET, one in
Pima Co. under the direction wi LG KINTG and the wther in
Maricopa Co. under EC K7JWB. About 75 participants from around
the state hardled over 200 messages during the exercises. WATCEM
repeaters were yoluntanily ctosed down, temporanly. afler possible
rule infractions yeere poted by B mspectors at one of the
transmitters howsed at z commerenal TV mte. Moo ciations of
vivlation were issued, however. Vhe Ariz. Wepeater Assn. is 1n the
process of moving ity transmitter xte and WATCEM will then be
back on the air, Long time tryffic handler WATNAR became a Silen
Key. Section awards were garned by KTGLA, WATHIT, WATIXC,
WATICK, WATKGE, WATNHG, KINTG and KTRLT. ATEN: Y60
QN 73 OTC, S8 minutes. Traftic: KINTEL 436, WO 239
WINTG 190, KEIMTE 128, KTRLT 104, WICAT 63, KTWUG 61,
EIUYW 51, WIPG 34, WATICK 28, WATKQE 3, WATIXC 13
KIGLA 9. WATTZO &, XKIZMA 5, WATUEO 4, WILLO 3
WATNHO 1.

LOS ANGELES — 3CM, Fugene H. Violing, WoeINH — SEC
WALOZY. RM: WHLYY, The ()UWA moup wul have their spring
banguet on the Queen Mary Apr. 1Y starting at 3 P.M. flds wul
intlude n toue of the famous vexsel, dinner iud rafties. Members and
imests shonld contact WaMTIC nr WaYY Y. WoEOW hus been baoc
juinping and very active an WESCARS. WNASWY pussed his Genera
©Tass exatn and hopes to have the Advanced ticket by Field Day, hi



40,000 3Q_FT. OF ELRCTRONIC FARTS,
CAOMPONENTS, TUBE;ANDACG!!SOHIHK
SpNTaNAS - LEw SEAVICE
ml.:ﬂcmu«n DEMINSTNATION RO
FLETE $TERED Wi F DEFY

HAL * MAFTERCHARGE

SWB-2 $15.95
SWR BRIDGE READS FORWARD & REFLECTED FOWER

SIMULTANEOUSLY 'EASY READ' METERS
DAL 100-MICROAMP METER MOVEMENTS
LOW INSERTION LOSS SIZE BRZX2
MAY BE LEFT IN LINE UP TO 2,000 WATTS MT-2 $14.95
370 150 HHz DELUXE 20,000 DHM.VOLT VOM
ADD $1.25 FOR POSTAGE LEATHER CASE $1.25 EXTRA.

“ " TEST LEADS, &% BATTERIES
OUR BEST "HAM™ BUY ADD $1.25 FOR POSTAGE

ElLaEMENT Serving the World’s

1000 SOUTH BASCOM AVE,

WS Radio Amateurs

Extend your VHF range without overextending
your hudget.

KLM Eiectronies 2nnounces a major breakthrough in YHF FM Power Check these “no-compromise™ features:
A;npllfrer prlcmg KLM has made it possible for everyone to have L
; l:u?; s1gnfal'h a{ 1t:hst right lprubcle !;;r desugnltng amtglnfterslko tate & No Toning
advantage of the latest in reliable power fransisiors amd micro.
stru:vhneg construction, & No Damage at any VSWR
Inpmt | Nominal » Fixed Tuned “Micro-Stripline” Circnits for
Frequency; 1 Range | Output Price Reliability and Optimum Performance
(W) (W) » Agtomatic Antenna Switching With Local or
Remote Override
144 PA2-12B 1-4 12 B 3995 , .
PALGAOR | 515 prs 1985 ® Models Compatible With All Popular FM
PAIO-70B | 515 70 129.95 Iransceivers
PAZ-TOR 14 70 149.95 e Size: 6.57 X 7.57 X 2.0 (Slightly larger on
PAT0-140B]  5-15 140 179.95 High Power models)
PA2-140B 14 140 199,95 . ave . .,
20 PAILDEOE 15 py 138,95 ® Warranty: 20 days on parts and labor
440 PAS-25C 48 15 129,95 e DCInput: 11,510 14.5 Vde
PA2-30C 14 30 149,95 —_—

Calif, res. add 5%—Add $2.00 per unit for PPD U.S.A.
Contact your local distributor o

KILM

ELECTRONICS

“The Communications Equipment Innovalors™

1600 Decker, Sun Martin, Ca. 95046

(408) 683.4240 # (403) §42-.7349
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QsOs - QSOs
EN. AUF
ESPANOL N DEUTSCH

Courses in Spanish, German, and Japanese designed for amateurs.
Enables hams to exchange greeting and signal reports and to chat
with foreign hams. Each course has many typical 050s, technical
tarms, and slang, Narrated by native spealcers.

Spanisk course: 765 minutes Spanish dialogue with English-
Spanish manual taped on 7° reel 3 3/4 IPS for $11.95, on C-90
Cassette $10.95, on 5” reel $9.95. For German coarse running 90
mins. add $2 to above prices. Japanese course 30 ming. same
prices as Spanith course. Dual language manuals alone $2.50.
Mailed 3rd class in US. PPD. Send checks to:

FOREIGN LANGUAGE QSOs, Box 53, Acton, Mass. 01720,
AELERNEEL U I I R SN s e w bt li

HEW FROM BARKER & WILLIAMSOA
Model 333 Dummy Load /Wattmeter

o B o

impadunce 52 ohms
VsWR Less than 1.3:1 te 300 MHz
Power Rangs ug to 250 watts intarmitteat duty
25 watty continuous
&-Calibrated G - 10 watrs 0. 125 watts
Ranges 0 - 50 warts 1 - 250 watts
PRIEE......... v e [

See your dealer or write! i
Barker & Williamson, Inc, *
Canal Street, antnl Pa, 19007

WATERBAGS*
TOROIDS - TELETYPE « FAX
Torvids
28 millihenry. Kever potied.

Center tapped. 5/57.50 ppd.
30/%10 ppd US.

3

¥ur all modal 14-15-i8-33-33-Loranuy-
Mitme, FRESE Black nylen, 12 per box,
1 bor/33,50 poatpaid US.

“Ribbons
Deskfax Towcsivr

{thacked and ready to operate
on the landline-or on the air.
tontaing recelving and trans-—
wmitting APSE units.

SPECIAL §15 each,
RE-%2 or THCL FAX. 0%

"Fax Paper wm:o r ioe a0

the besikfax B5A0A. 40 sheets por packaye.
L pka/E3, 5 pke/F13.

Teletvpe Paper

A/8R5, 7/850

124 % 19" sheetn. Pax

single copy =oil telokypa

paper. standaxd 8=1/7" width,

5" diametex £its all machines.
13 Tolls/s$1y,

11/16" wide. FRESH.
40 rolls only $B.

Perforator “Tape

CVHIL’S iD‘;’Z Passalc Avemie
all 7\ | we2DbLT *'"""3;5';;’5;’?3

“Electronics
s FOR GATALOS W MI”IMUM u

Speciaf ! ,

SUOEE TUBES * LIMITED QUANTIYY - New l-gallon
watarbags for camping or tyipe.
$#3.00 ppd U8, I steal at only $2.95 ppd US,

w
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16th birthday. The Antelope Valley lub stll isswing their
“Jackalope™ award: those intevested contact WEGPRT. They ala
report that many antennas were lost in the Tan. big winds, WevZA
was guest speaker at the San Cabriel Club with many slides being
shown. The SCVC also has 2 Wed. meeting on 21165 kHz at 1930
local time, Corgrats to Mission Trail and other nets on their
handling of the Nicaraguan disaster traftic. We have a pipe line that
way and anyone wanting to send messages will have no trouble, QJur
new Yice Director WoNJU attended ARRL bowd meeting in
Hartford; also attended SARO{. W6AM pow has mobile kw oo hi
bands aud 130 watts mobile on 2 meters. WAGAAW has been
looking for new DXpeditions. WeMLZ reports the Mexican Govt.
has suspended all Ham Licenses because of alleged illicit Ucensing
practices. All Mexican ainatencs will have 1o be re-examined. New
ufficers of the Los Angeles Council of Radic Clubs are (i, Rigrins,
chimn.: Yern Maclntyre, vicechmn.; Rosemay Willis, secy.-treas,
WBECMR reports he pussed his Ixtra Class examn. W6USY s
teaching two deal boys the code. They keep their {ingers on the
speaker cone Jnd 1t works, BB Tes. K6ASK suggests that we et
aside 2 few trequencies un two meters for National VHE traffic nets.
The yearly SET was a saucess n our area. 300 messapes wire
handied by Y participating stations un SUN. The AREC group did 2
bang-up job. WABKUR hasx been handiing large amouats of tratfic
for Antartica und wus very active with the Nicaraguan earthquake
nets. Now that we bave # Daytime National Traffic System gomng |
hope ta hear from you retired hams who like to handle trattic either
phone or ow, this s something new amd | would like to s & gued
turn out 1F we are guing to keep this net geing. traifie: WelNH 391,
WABKEIR 344, WRaKIL 104, Wel.YY 47, K6EA 66, WoOED 61,
WRAKGK 4, WRBaPKA 39, WeLISY 3a, WoQAE 34, WAGLKL 1,
WwalVC 20, WBoYIZ 16, WARAAW 14, WoDGH 13, WokFD (D,
RaUYK 1n, WeHUJ 9, WABIDN 9, K6ABK 6, WBOTPO 5, WEAM
2, BeCL 2, WRAKX( 2,

ORANGE - 35CM, William L. Weise, WoCPB — Asst. SCM:
Richard W. Birbeck, KoCID. SEC: WASTVA. PAM: K&YUT, RMs:
WHeAKR, WeBNX. New D0s WAGEIT and WeUKX, Cangrats to all
whe  parbicipated #n 73 SET.  Excellent results frora your
pre-planning. WABALY repeater has etnergency power in case nf
commergial power failure, WB1AQ is a Sitent Key. Our condolence
ta the family. Anyone Who copies WAbDBX bulleting shouid Inform
Greg. Give time and Irequency. Cirep also has a New Year's
resolution ~ don’t drop vacoum tubes on x concrete flung, Hi,
WB&JOT reparts plang to move ta Kans. with cali WOTTG, He was
WNOTTG way back in 1954, Sorcy to O go Verle. WB6VTE
reports he may be ONT on SCN if his boss changes his work to
nights. WoDTR was elected chmn. and WAGFIT, secy. of the Orange
Couaty Council nf Amateur Radio Organizations. Many thanks to
the out wwing pres. and secy, WBBCQR and WONT for their
excellent Jeadershep durng the past vesr, After an absence of 15
veurs WOHAW/6 i back un the atr. Welcome! WN6VES is new
Novice n Garden Grave, Cangrats. Trattie: WECPE 233, WBe VTR
218, WRAAKR 85, KoUME 8%, WASTVA 66, WAGYWS 27, WoWR]
17, WeQBD 11, WBaONT 1, WB&JOT 2.

BAN DIEGO - SCM, Paul C. Thompson, WeSRS — Asst, SUM:
Ast Smith, WelNL, SEC: waUBE. RMs: Wol R, WoBGE, This yoar
is nff to a good start with AKEC members numberning over 4, {1
you gnjoy the “HPancake Rreakfasts' we wiil be making them ore of
the regular achyities with programs which develop our amateu
activities here m the section. AREC participated with the Amigos de
Americas waltk and will be providing the commumeations again tor
the Torry Psnes Lilider Meet in Apr. A rew adventure for the section
wil be re-establishment ot the Transmitter hunts on LU meters, How
many nf you remember the old 29,5 am hunts. Get those DF kits
going wing, Clubs - lmperial valley ARA had WKW SW Div,
Director as a yuest at the Feb. mewting. North Shores held z recap of
the SET. Palomar ARU has changed their meeting to the Oceanside
Savings and Lnan Bidg. in Vista on the tiest Wed, of the month, New
club in the section is the ARS of Uentral High School in I Centro.
Station activities = FX-Wa¥YEF now is WITER in (Hympia, Wash
WASHB(G now m in AREC wetivity. RATT now tor WAGBDW
WALAMK has been working 40-meter DX, WBOLEC Asst. EC in
Southern Dist. New in the section 15 WB6SIP, WB6PVH has been 2
mainstay on SUN. Homebrew 14! tester tor WoDEY, PSHR: WaLRU
47, WaBGF 47, WB6YKY 34, gPL: WeBUF. Traffic: WABGH 615,
WEVND 04, WBoVEY 134, WABAMEK 184, WoLRLU [84, WsDEY
59, WARRDW 17, KoUXR 4, W6SRS 3, WAODMB 2, WoMAR |,

SANTA BARBARA — HUM, U, Paul Gagnon, WASDEL ~ 3£,
WoITA. RM: WaDT. PAM: KeEVQ. WeITA has qualified for hi
third BPL to warn the BPI. Medallion. WB6UAX has # new Tempe
CIne and WBAGLEO has a new four-elerment tribander and SB-220 or
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AL PERALPE U

NEW Home

AMATEUR Uniquie v 4
RADIO | WIRE TUNER

giui Iead;r T‘? l_“‘(ﬂ‘..‘mﬂn;lunic:sziccnsi Tetevisx'olé Elfh& .
nics an -Radio home training, now offers the

first in Amateur Radio courses, designed to prepare RANDOM WIRE ANTENNA TUNER
you for the FCO Amateur License you want or need.

&All band aperation (80-10) with any wire over

Do"t lose your faVOI'IIB frequency guarter wavelength, Absolute 1:1 SWR. Full
The FOC has =zald “either-sr' on licensing, but fo amateur legal power. Turn counting dial on
past Advanced and Extra Class sxams, you nged vatary inductor for exact resetabitity. Ideal. for
the technical guidance s offered by NRI. NRI portabte or fleld day operation,

Advanced Amateur Radio is for the ham who already
has s General, Conditlonal or Tech Cllass ticket.

B, Amateus Radlg Js for, the beginag and in- WALL BAND OPERATION
HUNITY STANDING WAVE RATIO

practice equipment. Three training plana
B IDEAL FOR PORTABLE

offered. Get all the facts, Mail coupon. No
ohiigation. No salesman will 2all on you.
S|MCOMPACT, 5" x 62" x 167

NATIONAL RADIO INSTITUTE, Wash-
ington, D.C, 20016,

Tsrsgsssnpena MAIL Now 1ersbrsaanne

WEST COVINA, CALIFORNIA 91791
TEL. 213-331-2430

N
NATIONAL RADIO INSTITUTE 50.043 & EFULL YEAR MONEYBACK GUARANTEE
Washington, D.C, 20016 . SOLD FACTORY DIRECT ONLY -  $63.00 .
Flease send me information on Amateur Radio | W6's add 5% California sales tax. Send check or
training. . money order {$15,00 deposit on £.0.0.'s)
Name Age * Price F.0O.B. factory.
Address . to: %“gac PRODUCTS COMBANY

L]
City State____Zip____ ¢ 1003 SOUTH FIRCROFT STREET

L]

.

-A_GGREDITED MEMBER NATIONAL HOME STUDY COUNCIL

) /
No/w NO TRAPS — NO COQILS — NO STUBS — NO CAPACITORS 942?

(MBRERIND
EXCLUSIVE &6 FOOT - e 75 THRU 10 METER DIPOLE

Ferlly Arr Tested — Thousands AIread'y in Use

i - R

£ 1 pe e

!:_T-

e
k-
g

— 1 I n g+ F 1
#16 40% 0Copper Weld wire anncaled so j¢ handles ke soft Juﬁper wire—-Rated for better than full legal power AM/CW
or SSB-Coaxial or Balanced 50 to 75 ohm feed line—VSWR under 1.5 to 1 at most heights—Stainless Steel hardwers—
Drop Proof [nsulators—Tetrific Perfarmance~—Np coils or traps to break down or change under weather conditions—Comp-
igtaly Assembled ready to put up—Guaranteed 1 year—ONE DESIGN DOES IT ALL: 75-LOHD—ONLY $12.00 A BAND!

Mode! 75-10HD . $60.00. . .G& Ft . 75 Theuw 10 Maters Mode! 75.40HD $40.00. . 66 Ft 75 Theu 40 Meters
Mode! 75.70HD. . $50.00. . .66 Ft. .75 Thru 20 Meters  Model 40.20HD. . $33.00 ., .35 Ft . 40 Thru 20 Meters
Madel 80.40HD, . 342.00,. 69 Ft. 80-40-15 Meter {CW)

G THRU YOUR EAVORITE

ORDER DIRECT OR WRITE FOR ( Emgﬂm 300 Shawnee DiSTRIBUTOR
FULL [INFORMATION ML Leavenworth, Kansas 66048

Complete text for home study or classroom use. The twenty-
six chapters inciude such topics as the electric charge, energy
in electric and magnetic fields, reactance, impedance, resonant
circuits, filters, transmission lines, vacuum tubes, semicon-
ductors, fundamentals of amplification, feedback, and amplifier
circuits. Questions and problems at the end of each chapter test
the reader's comprehension of the chapter material. Answers
are presented in the back of the book.

Fifth Edition $2.00 Postpaid

The American Radio Relay League
Newington, Connecticut 06111
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from Lompoe. We regret to report WABHCES a Silent Key. 'The TR
Counties Radio t'ouncil 18 sponsoring a Field Day Award. Contact
your ciub delegates tor wformation. 146.32 simplex has beci
adapted ax club  frequency for MAKRAC/Satellitefand Ranta
Barbara RUs. Antigue wollectors WEHUT, WESITZ ard WABPEL
won first place und Sweypstakes awards in the Santa Barbara Hobby
Show, OO0 WeMEL Jax new Manitar Scope. Remote base WABSIN
has kept WAGORT and Ko YLOQ busy instatling 450 MHz tfunctions,
ROITY uses WAGSIN on [44 and 450 froin San Nicbolas Island.
WBGBWZ has been to FAA flight mstructors school, WEQAL has 13
states and 3 countries thraugb the satellite,. WASDRDO joined Army
MARS. [ received many wmessages during the SET and was
snccuraged to see many mowe of vol are getting invelved in
preparing for emergencies. Kuep up the good work! WeMHEK bax a
unigue WAL one cuntinent on ezch bund [60 through 10 using an
indoor loop antenna. ko0l preseated slides from his Sun Masno
DXpedition tn a proup at the SBARC. New Conejo Valley club
officers are WEBGIWE, pres.; KoLHA, vice-pres.; WBANYH, treas.
WAGLLI now on 450 Mz, PSHR: WASDTL. Tratfic; (Jan.) W6JTA
313, WASDED 309, WBAPGK 286, KGOPH 78, WAeMBZ o,
WelDU 40, KoPYE 34, WABWYD 30, WECDN 26, WAsPEE 171,
WAHSSN 6, Walll 5, WaMTIU 2, Ko¥LO [ (Dec.] WBSMXM 14,

WEST GULF DIVISION

MORTHERN TEXAS - HCM, L.b. Gene Harrison, W3LR —
Asst. SCM: Frank A Sewell, WSIZO, 5RO KSOEM. Asst, SOt
WASKHE., RM: W50U. SET now history. Fort Worth, Atlington,
Eastexas all made goad showing. Congrats folks, Frequencies 7070,
3770, 3961, ete. pius WSIVR, WASYEHA, WSZBL. WBSEEFE und
K30EM NTex SEC., Tex CW Tmitic Bulletin presented §B report.
Arlington ARC pres, KSFUG has plags for all during 1973,
WASSRK reports Generad und Advanced classes started in Mar,
WSTBW Arlington ARC new (H) made nine observations, ¥B, WSTI
idec. report fate and WSKYD finished Navy dsty and now with
Collins, WASSUY ™ TTN seports 31 sessions. 621 OQF(L 1474
check-ins, Twrrant Co. CID office auvises “Skywarm ™ schaol on now,
WSARY and KSPCW submutted QU Jorms for endorsemient.
WASVGE recovering from heart attack, WASUOC nceds help with
maifing 5500 convention fetters. Jess Haves moved, new no.

J77-0109. WBSGPS passed his Advanced Class gaam. Carland ARC
dues now paysble and Jim Hester now back from *down under.”
Dallas ARC held special meeting covering election of ufticers Feb, &.
Lune Star MARS Bulletin anitounces loss of Mrs, Randall and
Morales «f Roland Belks office. WSNEU reports tollowing Silent
Keys: WSHTU, KSVGW, WSHGY and WSGCL.,  Anmual
Navy-MarCorps Picric Tylet State Park, Sat-Sun, May 1213, 1973
far gl members, family and interested parties. WNSIEG report
arrived. late for Dec. WA3TOQO now located in Dallas. WSYE now
residing un Lake Mexia, Wayne is very active on most all bands,
Your reports this month have svaeded all o3 my fondest
vxpectations. Thunks o each uf vou. Thanks 1o xll specially
WSKYD., W3YK, W50QGZ, WBSHOL, KSOKM, WSHVY, WBSELE,
WA, WSEBC, W5QU, WSGRZ and K3SKU, Traffic: 1izn ) WaQuU
275, WSTT 216, WBSEEE. |77, WSHVF 23, WRSHOL 10, W5LR 6,
WEYK 3, WBSEBC 2. {Dec WSOGZ 426, WSTI 2IR, WSQU 203,
WBSEEE 100, K3QKM 15,

GELAHOMA - 5CM, Ceeil C Clash, WSPML — Asst. SCM/EFC:
Leonard R, Hollar, WASESN. RM: WSRH. PAMs: WSMFX,
WBSCWX and K5DLE., 1t has been brought to my attention thut 1t
wuuid be good for the Techmacians to huve 4 section af the low end
uf six meters set aside especially for ow 3o they might increase their
vode speed and might have some incentive to upgrade, The way it
segms oW the Techoicians jump on the wpeaters o fmoand get
hung up there, 3peaking of vw our cw net beld extra sessions during
SET aperabions and scored 204 ponts, ‘The more active ones on
ULZ was WHSBEX/S, KSCBA, WBSFWL and WSRB. Wsl) is
rinning for Mayar of War Acres. Good news irom the Northwost in
the short grass country, 19 persons met wm Beaver Jan. 30 to
urganize 4 code and thegry class, Bitly lack (verton, an ex-ham, will
be working with WASQUY, WSONP and WSONR. §he Lawton-Fort
Sill Hamfest was & great success. By print time the Woodward
Hamftest will be history, however nne important date to remember is
Apr. 37, 28 and 29 -~ the West Guli Coovention in Euless, Tex. The
wunventlon is being held this time iust about in the center of the
division which is close enough for anvone interested — don't miss it!
Our Commupications Mer, and pres, wilt be ther. The price was right
un CBS “The Price Is-Right™ on fan, 3¢ tor the XY1 of K3LUJ.
flope you suw the program. [ did. Traftic: kSTEY 259, WiRE 129,
WASESN 68, WASZOO 42, WiPML 41, WASCUJ 33, WSMEX 34,
WESKE XSS 22, WRSDIXE 22, WSERL 19, WaSLIG 19, K30OTM |5,

M MXV-100Q HoNITor

~LARGER PLUTURE

~BRIGHP PICTURE
-STTIL ONLY $335.55
~MANTAL $1.00

<=-1»non il
g
g
g

TR ELECTRORICS BaR 1546

SEE US AT DAYTON HAMVENDTON

POUGHREEFS IR, .Y, (12501)

v J&R-500 cavEra

«AUTO LIGHT COMPENSATION
~GREY BCAIE (ENERATOR
~HEH CABDNETHY
-BITLT I¥ POWER SUPPLY
~HALP QUATER SCAN
($10.00 Option)
-3TILL ONLY $319.95
~MANUAL $1.00

~
<—»nnl

T (9L JR25

POINT YOUR ANYENNA ACCURATELY!
Send SASE for jnformation on how to obtain bearing
and distance information to over 400 world wide loga-
tions. This custom service data is caleulated specificafly
from your own location, Send to: WeWAH,

Dean C. Hildebrand,
1461 Coronel Ave., Valleio, CA 94500

DUAL BAND ANTENNAS

" RAND LENGTH cosT
80/40M 120 Fr. $21.95
40720 66 16.25
26715 32 1470

Individually mounted, dipoies with common cen.
ter insulator. Baluns available. Write for catalog,
Postpaid USA. HOUSE OF DIPOLES, Box 8484,
Qrisnde, Fi. 32806

N -

Increase your TX, RX, and antenna efficlency with
“Ourflex™ 14" or 14" sclid copper or aluminum, outer
conductor foarn dielectric coaxial cable, Typical
attenuation for % aluminum at 100 MHz is .5dB /100
ft.; tor RG 8/U at 100 MHz 2.0d8/100 ft. Special
amateur discount availzble, For free catalog, write:
Justice Associztes, Ilnc.
9707 S. 76th Ave. Bridgeview, IL 60455

WORLD QSL BUREAU

5200 PANAMA AVE. RICHMOND CA 94804 USA

THE ONLY QSIL BUREAU to handle 41 of
vour QSLs to anywhere; next door, the oext
state, the next cnuntry, the whole warld, Just
bundle them up (please arrange alphabeticaliv)
andhsend them to us with payment of 5 pents
cach,




the BIGGEST siznai TONE BURST ENCODER

new and improved

GREENE with or
B + SATER
. * New! Eleven
j\ tones in one
encoger.
LC  oscillator.
Patent No, Unconditionally y Stable; rlm RC
D219106 Guaranteed circuits to
KAUTMAN Centor Insulator with BALUN $11.50 nostpaid USA drift.
KAUFMAN Center Insulator withsut BALUN 19,60 postpaldl UBA E .
Dragor Fly anténna eanstruetion shegtm . 5,00 postpaid USA rrrens . Nt:det:iattsrles
e s poste® IR 1My :"fﬂﬁbbm . E’Jtl one year
KAUFMAN INDUSTRIES KLLULLE warranty ¥
BOX 817 !

REEDS FERRY, NH 03054

+ Mow, all the popular tone frequencies in

N WS e L e 6 o mmm SHo0. 1980, 2006, S100, 3280° sa0e,
| quabs: quabs: quapsi] | Eemmmlieol U
e From $69.95 up. 2, 3, 4 elements; All ¢ oovided. tra"smmmi Level adj.”“m"t
» quads are complete-Predrilled, Pre-e * Gesecond tone butst time also adjustable.

+ Free descriptive brochure on request.

» Order direct. Price $37.50 PPD USA (5%
tax Calif.}

cut, Pre-tuned.
Free literajure upon request,
Special deal on E 2 Way
Towers, crank down, tilt over,

(813) 983:4213
SKYLANE PRODUCTS yumprs ooma e hie: <617

PALOMAR

BOX 455, ESCONDIDO, CA 92025

7 would like the following League publications shipped to me postpaid. | am
enclosing payment of $ {These prices apply only fo the USA.)
Ship to this address

NAMEllll'..'....llllll--'l.....l..‘.Il'--...l.CALLIIIIC"UCIIOOOD

STREET IR R AR E R R E SN ERENENEREE LR A R AR E RN RN N RN N e R Ry

(01 RS ] 1Y | R { |

ARRL HANPBDOK $4.50 A COURSE IN RADID FUNDAMENTALS  $2,00
The standard comprehensive manual of ama- For home study or classroom use.

teur radiocommunication ANTENNA BOOK $2.50
UNDERSTANDING AMATEUR RADIOD $2.50 Theary and construction of antennas

Written for the beginner—theory and how-fo- SINGLE SIDEBAND FOR THE RADIO AMATEUR

build it. ] |
The best s.s.b. articles f .
VHF MANUAL articles from QST £3.00

$2.50
FM AND REPEATERS FOR THE RADIO AMATEUR
& Do f?g& thorough treatment of the amatews | | FM AND REPEAT KTEUR

LICENSE MANUAL $1.00 HINTS AND KINKS $1.00
Complete text of amateur regs, plus Q24 for 300 practical ideas for your hamshack

gmateur exams OPERATING MANUAL $1.60

D HOW TO BECOME A RADID AMATEUR  $1.00 The technigues of operating your amateur
Al about amateur radio and how o get station—DXing, ragchewing, traffic, emer.
started gencles, etc.

masengnase

(Plaase see the other side of this page for an applicatien for membership in ARRL and 12 Issves of QST)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111
Q$4-73
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WASOUV 13, WASTWM LUSAZS . KSZDB 7, KSOCK A, WHSELK
1 WASWRC 3

SOUTHERN FEXAS — SOM, Arthur R, Row, WSKR — HARC
afficers tor 1973 WAFEM. pres. WSAIR, vice-pres; WAIWY L,
seey . WSDWC, treas.: WALBY. prograns; WRM I, membership,
Annoal HARU Ol Timers Party is May 5 W3KOOD, romnerly of
Hauston, is 1ow GWSBCD in Wales, 35 members of 84 Club ook
part o SEV OPS/OBS W H5LDS reaching code wnd WEBSAUB
teic hing theory te penerd at Delmar College in Corpus Christi. KM
W5ABU makes urpent reguesi for yolinteers g NCS ur Tiabnon on
aew N1S Daytime Nets. RN WIWAILS suffered Murphy’s discase
af 51 T time: band switeh on X611 went out and had broken tiel
Jirer buwl un geaerator. WRSIMA Inst attenna ta ice storm but s
K nuw. OPS WASBYM assisted 1 madical entergency; Sister Mary
hetped located Paraguay Lekemia vichm’s medicing so it could he
delivered m time. OVS KSCWS has second station license, WHSILI,
fis been busy converting T-43% to 7 meters and will put one T-43
i 437 ATV with locai group, ORS WASZBK nade PSHR for firet
time, 1epurts he made CT) prrty amd SE U with QRP rig. TSARC did
fot have formal SET exercise but WHSBWY, WASYXS and
WESCHR piled up a tmific tatal af 293 tor the two days. Bll,
funnerly WSKOHD, is now GWSBCD, says he will be m Wales ubout 3
veass,  fraffic: WBSCUR 205, W3ABU 173, WBSEWV 172,
WASYES 137, WIWAH/S 130 WiYAX 103, WASVEM 89,
WASLEK 05, WASYFA 94, WESAMN 73, KSLIL 70, WRSFDS 47,
WRADBK 43, WASLNY 34, KSROZ 36, WRSDQE 3%, WSBGH
W, WALGBU/S 28, WSIVR 27, WASIFZ 26, WiKTW 13, WSHWY
73, WASZRL 17, WBSBGV 16, WSAIR 5, KARVFE 15, WASHVL
10, WSURN 9, KSHUA & WASTI 8, KSGDH S5, WASL BT 3,
WRISEMA 3, WSKLY o, WSkt 2

CANADIAN DIVISION

ALBERTA — S0CM, Don Sutherfand, VEAEK - Asst. SCM: Mrs.
[ones Rooth, VE&Y - SEL: VEEXC, The 1973 SET now 1 jstory.
1 imagine afl KOs will be studvieg the results to avoid the
yiavoidable bugs that always 2ater the picture. VERATY had a fine
sehpme i Lethbridge with weat publicity. V¥6AXH ran into

YEs!

exatns, VEAEM hud antenna problems 1n Calgary. The APSN was
hutepered by extremely poor couditions. The Canadian 40-meter
wavice met went inta operation contineansly. [hanks tellows for the
tme job sl eveellent cooperation, fhanks zlso to YEGNC,
YEBHAT. VEGAVY, VEAAM, VE&HS and the nuny uthers who did
4 hne job. WEeME and VFAHK sot lost in Vulan, During
sutergency 10 Manapta VEGBAT alse relayed between Managua and
Calit, YEOXC duing u fine job with the Alta. Trattic Net (ew) which
meets 3AKU kHz 12007 Mon., Wed., Fei. at §900 68T, Traftic:
VERKC 1013, VREBAT 59, YEGTR 37, VE6AM 38, VEGKS 36,
VRASL 20, VEGABY 15, VEBAVY 15, VFEYW 14, VERALU 10,
YEARRY LI, VEGUS 9, VEBOY 7, VEGAXH 6, VEoPL 4, VE6RU 4,
VEaADK L.

BRITISH COLUMBEA — SOM, DLk Savage, VITFR - VITAZ I8
in South America; ¥k 1PW amd XYL to We-, YETBR, VETIY,
VETRY and XYLs to KH6- and VETML and XYL to VE-Lands; nice
holidays. YETBIY hus o son. Aunrora Net on 449 Decomes the
Canadian di-Meter Net apd meects Nat. amd Sun. at B30 GMT,
trequeney 149 kHz. Sony to report the North and West ARC has
retived for awhile. This uiso has happenad to the Rovai Ctiy ARA,
buth large membership for years. British Columbia Amatenr Radio
Assit, oiticers and delegates toget on 3760 kHy at 2000 GMT every
Sud, Plans Tor BCARA Convention in Qct. Vancouver Island Pienie
0 June neas Vietoria, Okunapan Tntermatiord Hamiest July 28, 293
Penticton ARC the host. Fraffic: VH7(H) 7%, VETBLO 63, VETTT
b, VETCCS 26, VETSE 6, VETAXT 4.

MANITOBA = SCM, Steve Fink, YESLO - We weicome VE4FO
1 wtir new PAM and mer. of MEPN. Once agdin, a special thanks on
an Ll job to VE40). MTN it arpently n aeed of sure Winmipeg
stations; wuch traftie has been adelayed due to fack of 2 Wpg.
station. YE4MA has buen active with Uscar, giving the gang 2 VE4
contact, Andy is running 73-K watts 1o an eight-element Yagi on
145,06 Milz. VE4RY and VE4MP should also by on soon. Our
conduolences to VE4AP an the passing uf his sen WARC has eade
and theory vlasses poing «i NIB under the direction of VE4VE.
MTN (3660 kHz at 104523 28 sessions, U3 ONI, 77 OTC. MEPN

I would like to become a member of ARRL and help support its many

services to amateurs and amateur radio. Here's my $7.50 ($8.50 in

Canada, $9.00 elsewhere). Sign me up for a year’s membership and
twelve big issues of QST! Additional family members at the same U. S.
or Canadian address, memberships only (no QST) $2.00.

My name RPN o . | PN

Sh‘ee‘l’ e s ms et s r s r R A S ELERRAPESEEEABRTERESBRrRRFLIRTREIROSTYES

CHY «vveeerearseonnncssesnenanssano.Stateo oo Zip..o...

{Please sas the other side of this page for o list of

Ty

Leagua publieations.)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111

084-73

164




7
{

KLM ELECTRONICS

‘Innovators in Antennas
¢
.ﬁ% i

KLM 144-148 16 KLM 13-30-7 For the man KLM 420-450-14

Optimumly Designed who wanis an antenna farm on Ideal for FM or
for Dxers, Trepo, 1 boom, this leg pericdic covers 13 the DXer. $16.95
Meteors, Mocnbounce. to 30 mHz ingluding 10, 15 and 20

$44.95 meters, the shortwave broadcast bands in

this frequency range and of course the citi-
rens band at 27 mHz. In short, this antenna
gives the user the equivalent of an optimum spaced,
long beom, element Yaﬁn anywhere from 13 to 30
mhiz. ‘}289.00, F.0.8,
Add 58 Sales Tax for Calnfnmia Residence
KILM Flectronics is now manufacturing an All VHF-UUHF antennas feature the famous Oliver
improved line of all Oliver Swans Antennas Swan ‘BANDPASS’ characteristics—valuable in re-
including three 6 metfer, seven 2 meter, three ducing harmonic and spurious radiation and reducing
220, and two 432 antennas. front end overload due to strong, local ‘out of band’
signals,
KLM Electronics alse makes specials for military, Commercial and scientific requiramants.

See your dealer or write for full data sheets and catalogs . . . See other KLM ads in this issue for the
M VHF.UHF amplifier linef

All Available from “The Communications Equipment Inncvators™

KEKBE KGHCP KLM ELECTRONICS Kemye

408-342.7349 1600 Decker, San Martin, Ca. 95016 408.683-4240

SEE YOU AT THE WORLD'S LARGEST HAMVENTION!
28 APRIL 1973

wo. DAYTON HAMVENTION

WAMPLER'S HARA ARENA
DEPT. Q BOX 44 DAYTON, OHIO 45401

Technical Sessions e Exhibits e Ladies Program e Awards
Filea Market o Hidden Transmitter Hunt e Banquet

B headi BEAM szm:fnmas . qTHi WANTS TO BUY
eam headings computed for your exac - . .
Azimuthal bearings coveting all world's callsign All types of military electronics equip-
abreas. gwmdgstpre x.it;’me dlfferience. e:;‘alct rr:tur]n ment and parts. Call collect for cash offer.
earings., distance {choose miles or kilometers -
$4.95 price includes surface postpaid; airmail add SPACE ELECTRONICS division of

gg;t Im‘ Zihounx;gs Iff lra{;turiﬁ, !?Jnsgltude not given 5anca,:ld MILITARY ELECTRONICS CORP.
fale: ) -
Nhontaomery Goodotis Sarege add 50¢ 76 Brookside Drive, Upper Saddle River

Montgomery Geodetic Services
26 North Summit Gaithersburg, MD 20760 New Jersey 07458 / (201) 327-7640.

r._—o O-6-id pm dip ie’s Q BOARD 516 piaicj

reund s

? ?I Universel PCB- designed for modenn ic's, frasistors,
components- quicker cheaper- epoxy glass- mldpr

plated and drilled~power and greund buses—

T'x5.6=mcke better smaller stackable cireuits—
81818 Chronometric Products DeptQ $3.20,2 & up, T
16530 Ardita Or, Whittier Ca 90603 $2.65 ea. l —

THE *“HI-Q-BALUN"

Far Dipoles—Yagis—Inverted V—Unubtet
Puts Power in Antennx

Fult Legal Powor 3-40 MO,

Small—L [ oht—Weather-proof

' [mpedance Ratlo—Coax Fitting

.
L]
»
enCe———— -
*
® Takes Place of Centar Insulator
.
-
[ J
YA

iauillt lglii.lrht?in%vA.rrutnr
ate

Fi.?ﬂny' nuar':nlgoed $995 U.S.A

RGORDEN THGINEERING

Rox 518, Brialla, N.J. 08730
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#3765 kHz at DEODZ 30 sessivng, LL3R QNI, 22 OTC, Let’s hear
ahont your aimateur activity, Traffic: VE4LG 3o, VE4PG 13,
VE4EQ 1Y, YEGRECT IT, VE4CR 16, VR4TK 4, VE4LN 4, VF4ET
3UVEARO 3, VEAHA 2 VE4IA 2, VEAPA L, VE4WT 2, VE4DO |,
YRALS 1, YF4YU 1,

MARITIME ~ 3CM, WD, innex, Vit AMR - PAMs: VEI1YO,
FOTFR, BMs: YOLCA, VELRO. Another 557 is past and the main
activity this year was from V-1 and. Reports indicute VOTCA amd
vompany  dyain pulied out all sfops. o vou missed ast year's
Ham-ew-dnnys Jdon't fret there s yuing to be another this year,
Make rour plans now for 4 visit to VO1-Land this sammer, more
fater. ihe VI coptest went well this year; results ag soon ax
possble. Y030 18 guing great wuns on vBE ncluding working
through Oscar. APN reports ONE 75, OTC B9, sessions 37, Tratfic!
YOLCA 223, VEIAMR 119, CITARB 76, YR DB 51, VELAEM 12,
VEEAME T

DNTARIG — 50M, Haolland H. Shepherd, VF 3NV — Asst. SCM:
fd W travle, VIIRWIL T eport weitten by Assi. SO
VEIRWD, SCH. VEIDY is hack trom holidays in Spain, and may be
faiind, ofve again, on the nets and repeaters VEISTP and VE2CRA.
SCM bullefing fo League appointees will revommence with Apr.
wdition. Managers of ali Ont. nets, regardiess of affilintion, are urged
to repister their nets with ARRL tor inclusion in the next edition of
the ARKL MNet [hrectory. Regstration Forg CE-RS may be
whtained by wnting to League Hq., or ta vour 3CM. Amateurs who
worked VEBMO. “HMS Bounty™ when she sdiled south for making
the fiim, “Mutiny con the Bounty,” will be inlerested to hear that
the upemtar, Al Briscoe, now signing ¥OTKK from Gander, Nild.
VIIALU, pres. Blagwdter Radio Club oredits Repeater VEIGON
with spurking interest in vlub activity. The ciub also meets on 3745
kHz Tae. at 1900 EST. AREC continues to grow, Welcome to
YEIVP. BL tor Lty of Ottawa, RAOQL the provineial organization
nf radic sontenrs of Que,, publishes bilingualiy m the Tournal; su
reports editor, YELALK. Ont. sponsers ot repeaters wishing to have
their repeiters m the next edition of the ARRL Repeater Dirgctory,
wre urged tn oblain a copy of ARRL Farn CDW8SA From League
HQ., wr 1ror vour SCM. Unly those repesters which were regmtered
m TR G0 re-rewistered for up-dated) by May 1, 1973, wdl be
included 1 the next edition, Windso, UHF AR now has mereased

THE ULTIMATE TRANSMATCH

o lse with any coax or end

NOMW rom MurcH ELECTRONICS

See Lew McCoy's article July 1970 QS7, ulso 1972 Handbook

coverage through relccation of Repeater VE3I. Traific: VEiISB
367, VEIFQZ 225, VEIDPO 153, VESAWE 151, VE3EHF 107,
VEIGIG 102, VEIGEN g0, VE3CYR 64, VEIEWD a4, VEIASE
54, WE3GE] 54, VEIFRG 32, VESATR 41, VE3IGT 32, VEIFGV
26, VEJGBR 24, VEIFXT 22, VESDVE 17, VE3AUU 16, VE3AKQ
i3, VE3DU 15, VE3DH 8.

QUEBEC — 8CM, Joe Unsworth, VFIALE - SEC: VE2BDM,
Visitor tn Montreal VEAAMC wa Z-meter fm, YEIZH joined
gallbludder operation gang. VE2/O on western trip had contact with
former YVEZBRP in VET-Land., VE2AKM had words from former
YE2AW while working 20 meters and VE2DR wants fo experiment
with QRP on hi bands, VE2APT claims when XYL VEIDGD has
bur euzlers on she s a 1296 MHz antenna, YE20J reports thut QTC
is zimost nil recently on UGN and ECN, YEDIU former NCS of QR
‘Net now living in VE3-Land, YE2BD had wondertul display of
antique wireless gear at Jan. MARC meeting. Repeater VEZTA out
of aperation for awhile - voxal cable probiems. No news items
from RAOL New calls oo 2 meters VEIs IS, DHX, DAR. VEGIV
feaves YE2-Land far VK. VE2AO baby gl Jan, 2, alic YE2ARG.
YEZUK and VEIZHRR were oun the sick hst. YE2WE joined the
YEIHL Plers in Dec. VEIBRJ and VE!BGX handle (TC into
fatugue viz QPN. VEIBZV now JTH at Ste. Perpetne, Vit2FB
active from Shawinigan. Hi to VE2JZ XYL o Gordon formerdy
VEIYX. VEIFEA in Montreal during Christmas, PSHR: VE2APT
6. Syinputhy to the family of VEZUK who passed away Feb. 3,
Tratfie; (lan,) VEIDR 104, VEI0S 537, VE2BP 40, VEIALE 33,
VEZAPT 31, VEIRC 17, VEIAJD 11, VEIDLG 9. YE2DEA 3
(Dec} VEAUY &,

SASKATCHEWAN — Acting SCM, William H. Parker, VESCIT —
BET exercise very syuuesstul fan. 28, 1973 with fult province of
Sask. partictpating ander one net control station, VESHO ol Prince
Albert has been appuinted Communications Officer for EMO of that
vity. Prince Edward Island granted permission by DOC 1o use prepx
C1 for the duration of 1973, AREC elfective cummunications
support for Bask, Emergency Measurez Alr Division. TS again very
efficient in the SET. Ham best is Julr | week end, ta be held in
Ruskatoon, luoks like » gula afthic. New PAM is YFSHP. A big
thanks to VESDN For his past management of phane activities, QSO
S 4 very great mupdsiee of the SAskatoan ARL. (==

MULTIBAND ANTENNA 10 - 80 M

& Field Proven 4 vaars
® Sexled center insulator, 102

fed random wue anteana,
idex! for apartment dwetlers

® I RW P.EP. (E KW coutin.
woust 1;1  SWR to trans.
itter

» ;D—&g santinuous, including

& Built-in

[ ]

[ ]

Monomatch  SWR
indicator

Heayy  duty  throughout
4000 wolt capacitors)

Rotary linductor with turns
counter 2ud [ogging area MODEL UT-2000

MURCH ELECTRONICS
LRL-66 ANTENNA

LPrice OPERATES ON 5 BANDS AUTOMATICALLY
BRI 2 1. Loading coils For 80 & 40M doublet epsration
. ¥ Adjustable ands te set 40 meter resonance
1S4 ppd, 3, 4. Decoupling stubs for 20 & 10 maetars

LATTIN RADIO LABORATORIES .

£l

rotikeg,  Mewly reviged mulhple-rt\nlm-

Guivskiont arg o g‘rmm e ke all ATeas
—allg—

tegted 1 IO
Reudy Ability I.s'

127w (27 d % 5% h, 8% Ibs

$119.95 MODEL 68EB, {000 w F.ELP.
Box 35 Franklin Maine 04634

65’ LONG. 20 THRU 1OM @

Box 44 .

ft. copperweld antena  wire,
30 fest heayy duty twin lead
Conx fithing to connect Ewilt
lead to 52 ohm transmission
line (58 fest or more, not
included)

Ready to use. Great on ali
bands without 3 transmatch.
Even betior with the Ultimate
Transmatch

MODEL &84, 2000 w P.E.P.

" $34.50 pg.
$26.50 p.p.
207-565-3312

Pawaer rating 2 Kw, P.E.P. or over on 80, 40, 15
On 20 and 10 1 Kw. P.E.P. Transmitter Inpm

4

3

5. Center insulator with female toax &
vonnector ts take PL-159 plug
6. Fittings on inaulators te tis on Yopa

Owaenskoro, Kenlucky 42301

NOVICES
Need Help For Your Geperal?
Recorded Audie-Visual
THEORY INSTRUCTION
LASY — FAST ~— PROVEN
Nao Electronics Background MNecassary
For Additional Free Information:
AMATEUR LICENSE INSTRUCTION
P, O, Box 6015 MNorfolk, vA 23508




CW Filter

MODEL MWF-2
16 FOR SUPER HIGH PEATORMANCE
1 o Rir
SLLOB Wired, tasted, gunrantsed
SPECIFICATIONS
BANDWEDTH. 80 Hz, 110 Hz, L He Iswiteh solectahlsl

Other Active
Fuiters Avmitabie

SKIRT RETECTION: At least 00 db down 1 petave from uabe 19 s 2
cofter Mrquencr for 49 He bapd- [
width K bt

TENTER FREQUENCY: 750 Hy 37.9% wived

INSERTION LASK: None  ‘Dypical ewln L2 at 1) Hi
HY (5 at 110 Hz BW. 24 = 80 Hr Lo Fase baher
LLg Nitwn lat

POWER REQUIRED: Ay poaitive voitage from 6 volts £15.25 wired
i ikl to 44 volta 18w

COMPONENTS: £ IC aprrabana) npphliers, dual 741's);

rand matefied pobvEt¥rear capackaters
st earbon realalors: & pasitin awitch, WITE TOR

DIMENSIONS: 2 inch X 3 Inch printed cireskt board. FRLE BROCHVRES

MEJ ENTERPRISES

P ). BOX 434, 'PI STATE: M. $8762

Mail your orders direct to us for
109 discount pius speedy personal
seryice, On Drake, Hallicrafters,
SBE, Pearce/"-hmpson Ten-Tec.,
Mosley & Hy-Gain
VAN SICKLE RAD[Q SUPPLY CO,
Gene Van Slekle, WIRIT Owner
4131 N, Keystone Ave.
On the northeast side of
Indianapolis, Indiana 46205

New! BALUN

1:1 for dxﬁ(ole ot inverted Ven.
1.7t Full KW pawer,
Sp: hrd weztherpro

S1E 6 PED USA. 5% fax i Cal
{rder direct. Fres brochure.

PALOMAR
ENGINEERS

8aX 455 ESCONDIDG CA 97025

#Twa HES6T Decewter [O'd, @46 AND Gate, 852 Cual Flip-Flop.
sCiremrry for input ampplifier and twe 2Utput transistors,
epoard aply: $4 Rit: §27 fiired and Tested: 329

CTHER BJARDS AVAILADLL:

CH/RepeAter /FTYY TSRREIfier {732 BOMY: 529 Teskod
Fhaee Loched JD0p HTTY Conrvrrter: £40 PV GPrerater: 38
? Mrtay Proamp: 3V B Chanre! Scarter: 534

wFI'E FOP FFFI FINTHR

SIGNAL SYSTEMS
636 DUPANGE DR,
COTCRADD SPRINGE
TULGHADG  RPETR
L0y 4750380

U.S. GOVIT SURPLUS
GRAB BAG ASSORTMENT
ELECTRONICS- RADAR-RADIO
FANTASTIC BARGAIN -SEND
CASH PLUS POSTAGE

| pLus POSTAGE

FACSIMILE RECORDER 12" rotating drum,
40 RPM, direct stylus, for weather maps
ete. Price: $275.00. Recorder paper 127
x 400’ roll. $12.75 eaq.

SPRAGUE INTERFERENCE LOCATOR RE-
CEMYER 55-200 mHz, portable AC or batt
pwr. $125.00.
2300 mHz PULSE COMMO TRANS-RECY
T Uses lighthouse covities, $275.00.
RADIO SHOP, INC.
P.O.BOX 2001I NORWALK, Ct. 06852

¥OU'LL
TELL YOUR
FRIENDS

UNIVERSAL TOWERS

FREE STANDING ALUMINUM TOWER

MOST
POPULAR

HAM TOWER

EVER MADE!

REQUEST
NEW CATALOG
OF
TOWERS &
ANTENNAS

Midwest Ham Headquarters

For Over 34 Years
HAMS! Write For Free Cotaloy and Wholesale Prices!

ELECTRONIC DISTRIBUTORS, inc.

1960 Peck Muskegon, Ml 4944t
Tel: 616-726-3196

Invest
In us.

We're

always
paying
Oﬂ: tghe

00
neighbor.

The American Red Cross .-
o 3
widvertining sontributed far the publlc good '@'
Co

167



HAM-ADS

{1y Advertising shall pertain to products and services
which are refated to antateur radlo.

(2) No display of any character wilt be accepted, nor
can any special typograpineal arrangement, such as all or
part capital letters, he used which would tend to make
one advertisement stand out from the nthers, No Box
Reply %ervice van he inaintained in these columns nug
may commereial type cony be slgned solely with amateur
il [etters, Ham-ads signed only with a post office box or
telepiione number wathout identitving signature caonot
Be gecepted.

(3) Fhe Hom-Ad rate is 50 cents per word, except as
noted in paragraph [ o) below.

4} Remittance in Myl must 2ccompany cnpy, since
flam-Ads are not carried on our hooks, Mo vash or
contract discount or agency commission will be zllowed,

151 Closing date for Ham-Ads is the 20th of the second
month preceding publication date,

{61 A special rate nf 15 cents per ward will apply to
avertising  which, in our  judgement, is ohviously
aun-eimmereial in nature. Thos, wivertising of bona fide
surplus  eqaipment owned, osed and for sale by ga
individuai  or  apparatus  offered for  exchange or
advertising inquiring tor special eauipment, takes the
I5-cent rate. Address and sigoatures are chacged tor,
except there is no charge for zipeade, which s exsential
yol: furnisfi, An attempt to deal 1n apparatus in quantity
fur profit, even if hy an individual, is commercizl and all
udvertistng sa classified takes the 5D-cent rate. Pravisions
uf paragraphs (11, (23 and (3) apply to all advertising in
this column regardiess of which rate may apply,

(7)) Because error is mnrte easily avoided, it is requested

wopy, signature and address he prmted p!amlv on one side
of paper unly. [ypewritten copy peeferred but
handwritten signatuce must accompany wfl zuthorized
insertions. No checking capies can be supplied.

(R) No advertiser may use more than |00 words in any
nae advertisement, nor mors than one ad it one ssue,

{9} Due to the tightaess of production schedules,
canceliation w¥ a Ham-Ad aready aceepted cannoi be
,,!;arnuteed beyond the deadline noted in paragraph (5)
abave,

Having muade e investizgation of the advertisers in the
claysified columns except those obviousty commercial in
character. the publishers of QST are unable fo voueh for
their integriry or for the grade or character of the
Araducts or xérvices adveriised,

QUWA Quurter Century Wireless Aggocmation is an international
non-peofit organization founded 1947, Any Amateur Radio
Operator jtcensed 25 or raore vears is eligible for membership.
Members receive a membership call hook u.ndl?uarter[y news,
’{erst‘f for information, Q.C.W.A. Ine,, Box 394, Mamaroneck NY

PROF‘ESS!UNAL CW operators, retired or aective, commereal,
military, govt, police, ute. invited to join koc[ew of Wirejess
Pioneers — w1 GAQ/6 Box bil, Spnta Rosa CA 95402,

EDITING » club paper? Need public relations help? You shouid
belong to Armateur Badio News Service, Fur information ¢ontact
{fé:no&'ew et Rillg, WAZFGS, Sacretary, 1T Craig P, Pesvilie NJ
[

Q5LE?? America’s finest and largest variety, leg Bl
Heligious 351:. (Deductable). Sakiers, WRDED ox 218,
Holland MI 44423,

[‘RAVEL—PAK QSE: Kit — Send eall and 1Dc recewp voue eall

sn.mple kit in return. Samno. an 203, Wynantskill NY 12193

P!f"l‘(]'RE SL eavdy nf vour ehu.ck. ete. from your phof.ogr,aph
1luou 31 E 28, Alse unisual non-picture designs.

5(‘"" ‘Sl?. li
e m 30 Halt ounri of gamples 6{lc. Raum's,
4154 Fifth St. Phiiadelphia PA 19140

ibg ftamples 10¢. Fred Leyden WINZJ 4564 Proctor Av. Revere

CREATIVE QSL cards. Personal attention. }ma inative aew
rrsigns. Send 2Be. Beceive catalog, amnples and refund coupon.
Witkins Printing Box 7T87-1, Atascadero CA Q.ME'.&.

SAMPLES 200 Harry Sims, 3227 Missourt Ave. &t. Lous MO,

(8Ls 300 for §4.68, sampies dime, \vasr{n."rngiesme 1L Bu041

HUBHBER stamps $1,50 inciudes tax and postage. bnnt‘s Radio,
WETDO, 32 Cumberland Ave,, Verona NJ 11044,

QSLs “Brownie,** ‘\'3(.»1’[ 3111 Lehigh, Allentown PA 18103,
Samples i0c. Latﬂjog

DELURE QSLs, Pettv. WEIHAL, PO Box h23T, 'I‘rentuu NJ
NRE38. Samples 1o

COMPLETE QS eatalog, 300 cuts, 30 repori forms; mk and
t.o('i.: mpies, plus ten sumgle W5ls, 28%¢, omoﬂsous l.}'ua].l.ty
Q‘v]tl. :!21 Warren 8%, ylen, NY 1170

313 QSis — Increased returns assure nsery’ sntufautmn Samples
25¢ {refundable). 3-D Q5L Co. Mnns(m 2 Mags. OLOBT.

DON'T buy QS0 cards u:m.l vou see my free samples, Enst
service, econainical prices. Bo]les, Little Print Shop, Box 9848,
Austin TX 78767,

Osl, 3Wi., WPE cards, Samples -1 "‘“E bnoks, file cards,
deca’s. Malgo Press, Box 375, Toledo OH 44 Dl

Q‘iT.n, sWLs, WPE summples 15c. Hichalag t: Son Printery, PO
Eox 11184, Phoenix AZ BSMT

FRAME anlny, and fprotect your ﬂbu with 201 pocket plasuc
hoiders. 2 tor or 23, prepaid and guaranteed. ‘Tepabeo
Box ].93‘(‘ (xall.atm '[‘N 37066

E\eel!r'nt QNL;. reasonible, bamples 2be, WACL Press, H, R 1
x 811, La.rmel IN 46032

Sls, & culur glossy, @wobe, eagle, itml%}’ﬂ key
carphones pn frnat, report {form on back, {u) - $4. 375 :postplud
Rusprint, Box 7815, Kunses City MO 6411

QELs, Hecond to gone. Same day serv‘ice Samples 25¢, Ray,
KTHLR, Box 331, (iearheld UT $4015.

Q‘ihx 300 for 84 95' Samples 1he, Coloureard Box 326
Topuigd CGA 90290

Q Yime or vour mesent card brings samples. Alkanbrint,
Box 3494 Senttsdale AL 85267,

RUBBE:R gtamps, §1.786 im‘ludes postage. NJ residents add {ax.
linta Rad.m. WZU qu Cumberland Ave, Verouu. hJ utud4,

Q,‘;Ls — Custom b[zs.. bmchure #5e, WIFLX QSL Des1gns. U
Britian 5i., Pitisfi MA Q201

QSLS ree sataples, fast service, guod designg, WTIIZ Press,
.Box 23RT, F'ugeue QR 9740

BALL Q'"s'l, Em: lnmc tl:mu le. stop glving away vour
aﬁgn;ranve QBF5Le, LBOJW, 814 Riderwood, Hazelwaod MO

FREE sample copy Long Island DX Asun, hulletin. Latest DX
news. Erginest  size sase. to WBZMBY, Box BA2, West
Hempstead NY 1155

2AND ANNTUAL Davton Hamvention will he neld on Apri] 28,
1973, at ‘Wampler’s Dayton Harz Avena, Techunical sesgsions,
exhibilg, hidden transmitter hunt, flea market, and special

re am for the X¥ 1. For mlo weité Davton Hamvention, Erept,
% ox 44, Dayton OH 4540

GREATER Baltimore Hamboree will be held Sunda? Apnl 8
1973 at 10 AM at Calvert. Hall College, P'uttg Hifl and Goucher
Bostlevard, Towson MD (one mile south of Exit 28 of Beltway
Interstate ‘#95) Foad service, flea market, R&'stmtiun $2. No
table or ﬁle entufe Inta: Joe Lochte, &4 Boland Ave.,
Baltimore MT» 212110,

AN INVITATION NYC uren bams and SWLs are inviied to
attend NY Eadio Club meetings — 2nd Monday of every manth,
Williama Club, 24 E. 3%tk St near Madison Ave, at 8 PM — New
mumhe:s welcome. Lnteresting programs.

HAMFFST June drd, Save this dale for the annual Starved
Hnek Radio (Hub Hamtest at Ot taw:.. Iiinois, Write Georpe E.
Keith, WOQLZ/WOMES RFDI, Box 171, Oglesby, 1), 61348 tor
(,!Ptal]l. or see Mny QST Hamfest Calendar.

R JEAWAY ‘\RC annual Spring Auction will be beld Friday
evenmg April iTth. Al the Hall o Scienge, Worlds Falr Grounds,
Flushing NY at § Dooxs open st & PM to uccept items Jor
the sale, OUne dulla.r fonation wceepted 2t the door, For further
\;‘t{n';"r{lgtlgn eontact Al Smith, WASTAR PO Box 341, Lynhrook

'F'R.T-STA’I‘E Amateur Radio Cips spring buffet takes place on
May 5 t973 at & PM. Place — the Lamplighter restaurant on
Koute 22, east of Pitisburgh at Delmont, Corme early to meet
evewbody %1 and XY Ly welcome, Cost — 85 per person.

DELMARVA Hamfest - August 19 1973, Harrington
Wafrgrounds, Kepistration fe 82 advance, $3 at the gate, For
tiiorr?%i}?rigmw Delmarva Hamfest in¢,, Route 2 Box %0,

aure!

200 two colox QSLs $8.20, &ta.m;n o samples Mark, WRENHO,
2534 B Trnas Way, Carmichael CA 95608

CANADIANS free surplus parts catalog.
Montreal,

“Rox 741,

TH - -67 ﬁbB-G'W G-band transceiver, :mll.cl stnt.e except for i’am-!zé
Hnels. Arrle power supplies and zrukc wncluded, Best offer ialkex
all. VEIBQQ, Wesley Snuxr, HE No. &, Mlsmsmugn Unt Uanada.

MDULTRIE ‘Lmatpur Rndio Kiub, 12th annuxl hamites W'ly

Park, Sullivan, 1L, April 20 1973, Lndoor-outdoor market icket

dnndt-mn %] in udvance £1.60a% t gte. For information write
1.A.R.K. e, PO Rox 337, Mauuan L 51938,

ATTENTION New York City arep hams — First annual a.m,tlon
aof the Radio ,‘wmew of (rreater Keoolilyn will be held Sunday,
April 28 1973 ot ! PM at fhe Rockaway Center [or the
Performing  Arts, 90-01 HBeach Channel
McDonalds) Rnrkawa:* Park NY 11694, Doors spen at 1§ &M
for accvphﬂﬁ pment, Dovations $1. For further inTormation

el Wayne 21).) 2517680,

ANTIQUE radio wmpment sale yned swap session, dlnner and
yeopram, AWA Meet, .‘v.nnl’? [§] NY. Write tor
details: IAm'c-ln Rundaﬁ 2Q%, 69 Boulevard Parkway,

Rochester NY 144

ASH paid lor yvour unused tubes and ond ham and commercisl
euipment. Send list to Barry, W2LNI, Barrv Electronics, b1%
Brrmdwny.NY’ NY 1001%,

W.AN'I‘ED AlL iypes of tubes. T"{' prices paid for Varisn &
Eimac. Jaro Elecironles Corp, oy 414, Uriando, ¥la
32802, For fast action call Toll Free: ROU-327-7798. Ask fo)
Rab Hotfman.

WANTED: An opportunity to quote vmu ham neeads. 34 Yem ]
ham gear dealer, Lol.hns L‘lru Tempo, Kenwaoad
‘Pen-Tee, Hy-G3pin, and a Iso lt-).s 000 inventory usec
gear, Reguest [igf, Lhuc}(. ‘.HIUL—L:. Flectronie F.’istribu:on, ne
who Peek 5t., Muskegon MI 49447, Tel: &1b-’126-41¢!8




HAM ticket = Amatevr radio Jicense couse for Novice, Genetal,
Adwa.nced Extra Class. Write for inrormntlon Clavton Radio Co.
20 Mira Mar Av. bong Beach GA YOBD3.

SPIDERS for hoomless guads, Heliaxe welded aluminum. Al's
Antennas, 1339 So. Washington 4t., Kennewlck WA 99336

VERY if-ter-esi-ing! Next 6 big issues $1. 'The Ham Trader,™
Syeamore FL 6017

CXTA new Jan 72 best offer. MN2000Q matching unit best of!er.

Waould prefer sale in NY area so can be demnongtrated. John
Hipp PO Box 431, New Milford 067786, Tel (203) 354—9735
anytime.

COLLINS 455 ke filters: 2 ke, 4 ke, 8 ke, New 3/850, GRTL6C
$100, GRO16A ant bridge, GRTbl’J $50, GRBR1A 370, LM14

$L5, Lavoie Freq synthesizer $395. WhGV 1910 Longpoing,
Puntlac ME 48053,

TRANSFORMERS Yewound, Jess Price, WACLJI, 307 Haehn,
Orlandn FL 32806

WANT wireless {early) magazmes and eré‘u:pment for W4AA
historical library, Mayne Neison, Coneord N

HLEINSCHEMIDT Manuals, Mite KSH, Tej.ewpewrlter su%phos.
gors, parts, toroids. SASE list, Typeétronics, Box
&l;augﬁdal £l 23310, WHNYF. Teleprinfronies,
onght.

NOVICES: Need help for General ticket? Complete recorded
audioaigizul thmry instruction, Easy, no electronic backgroand
necessary. Write for free information, Amateur Licerse, PO Hox
6015, Nartelk va 23508,

WANTED: tobes, transistors, equipment, what have iV;-:m?
%t:lniardl(roldstem, W2ZMNP, Box 257, Canal Station, New York

TOWER, r-llmhmg safety he[t,'lanvard 4£21.60. Prap pitch rnior
$65. T/5 1 frequency ms-tvrs!ﬁ 5. 2M henditatki $50. Coax xf

sawltches multlgos:tion $16-§48. Frea list, Link, 1000 Monros
Tpk, Monzoe CT (g4

PREPARE for ham exums! Tfse Posi-Checlt. Original, expertl
devised; multipte-choice questions abd diagrams cmrrmg a!
acenag tested in FOU exams, Keved adswers, Qxalmuo

siteets for self-testing. Al newly veviged and up-dated ('eueml
Class $4.25, Advanced Clags $4.50, Extra (lass :54’?5 Each
dpplies to its own class only. First class madling included, Add
2bc per copy for alr mail. Send check or money order to
Pasi-Check, P00, Box 3564 Urbandale, Des Moines 1A 50322

FIBREGLASSE 1mast tubmg ior h:gh frequency antennas, Outsuiv
diameters 1.0, 1. 4%, 1.4 telescopes ingside 1.6°,
to 107, 82 per faof, each add;t.mmd foot $1.50, plus sh:egpm%
Tengihs to 16°, Thermo-Flax, Inc., Box 1184, Sdlina K8 6740

WANTED CE200F, HQI180AX, state condifion and ymlt loweqt
price, Sobn Waskowitz, 35-307 2 54, jackson s NY 11572

DAH-DITTER Elecironic kever. Self cump]etmghac supply,
sidetone oscillatoy, s eakﬂ‘ 4 to 40 wpm, many other features.
erw{ £44.95, ﬁlectromcs. 6835 Sunnybrook, NE,
Atlanta GA 30328,

manuaks

CERAMIC feedthru capacitors, 1000 p¥F, solderdin type, 10 @
11 1500 pF, -..emmic feadthrus, bulkhead mount, 5 @'$11 feryite
@ 1; 3/8-inch ceram:c eoil forms, without stug, 10 @
%1 7-120 pF, square ceramic mica trimmer capacitors, 106 §1
Sﬁ‘g’i‘d' Sase for list. CPO Surplus, Box 189, Braittree MA

SALE: Solid oak speaker enclosure set, shelf size unHnished.
Sase 2613 Mural Drive, Chambles GA 30341,

JFNNINGS YVacuum Vznabl.e, about B minimum fo aver 260 UF
kV, new $§27 with end clamps £31.50 PPD,
WAQ'I‘JR 14‘30 Yagui, F]orhsant MO 63031

SB-101, wired, aligned, tested by Henthkit. Cw- ﬁlter HP ISA,
Sh-640 VFO, manuals. e\]] in excellent condition, f Huga
Woerdemann, HKGT 32759 Senzar.e Drive, Vﬂ-dec
Peninsula CA’ 902'14. Tel: (213) 377-8407,

TRADE 328! xmtr on R4 HQ215 or 51J rwr. or Swan 160
xevr. WHHSU, 1210 So. 43 East, Tulsa OK 74112

MOB!LE Ops — C‘nmpletely shielded ignition systetn is answer to
ignition noise problem, Wyite for infe an shielding kits and
cumdmnenta Summit Enterprises. 36 Winchip Road, Sutamit NJ

FOR SALE: Perfoct LTIZA. 83107 A& — $175 each oF best off
WBHEBMP/T, Tel: (617) 266-0284. ¥ OF DL oRten

1873 Hobby Electronics Directory. Hundreds of mm:panles,
praduets, and servlces Purts, surplus, tesi eqmgmentﬁt , kit
*-'}{’9’2“2’?5_ §1.30. Newcal Enterprises, Box 323-H, Kl Segindo
[ N

FREE “want' ads! Details, plus 4 hig issues — §1. Ham Ads, £,
O. Box 458630, LA, Ca dbae. F *

HWM2, yours is not perfect but it can be easily, write. WGBNF,
HBox 105, Kezrney NI‘PG&M'J‘. ¢

WANTED: Type F condensers, also, othet mse. Atwater-Kent
gi%a‘gifuud patis. Joe Horvath, 522-Third 54, San Rafael CA

WANTED: Hnl!icra'rfécrs §X-42. Charles Crothers, 60 Meriam St.,

SELL Collins KWM2, mint, with B16F2, {11 B6E1, noise hlanker,
maohile mount, cables. $890. Packaia only, C. W. Tingley, 76-561
Donwood Drive, Napervn]]p 1L 605

WiL.L, buy vour unfinished or inogperative amateur relzted
Heathkiis. Must be compleie, WEWAM, 7928 Hedges, Ravtown
MO 64148, 816-458-114

FOR SALE. Q8T 1928 to date, $100. You pay shipping.
Sencore TELB1l in cirenit trangistor rheclier $£7%. KZRCO, Ed
Schneider, PO Box €, Brooklyn NY 11204,

HEATH SB303 with cw, a-m filters. %295, W2EYD, 816
Donegal, Toms River NJ 08753,

WANT sth edition ABRI, Handhook. Extras to irade. KGWIM,
880 Giroll, Pomona CA 91768,

“‘5333 recewer. 4 dream, 8495, THA4, 3.1 ke filter, vernier knob,
$295, B0 ft, tower 350, Wont last lonz. Ron Richardson, 526
Chalet West, M;l.i.e\-svﬂle ™MD 21108,

FOR SALE. Teletype ZR8ASR, dual tape rmderx tape winder,
#torhge bin, dlagrams, manuals, tew cabinet; FRXD rﬁperff'rﬁ

Lexingt

HEATH SB220 linear, like new ~ 8300, Just completed iring
one month agy. iess than five hours in time, W Q. 8
Gé?;’d“’;%‘ 2274 Nationul ., Brooklyn NY 11234, Tel: (1,12)
T64-8

HW-16, new, xtals & many xtras — sqs “Fieg 723 Xemtr &
Lataveite HA-600 vevr, relay & many xtras — $85, [im Norman,
1641C Forrest Avg,, Ft. Meade MD 20755, (301) 674-6417.

SWAN 270 factory builtin acide. Hy—ga.in fold over mnbile ant.
Heath HM-102 & SB-60D. All in p ot rondx. KBMPF, 3404
Meadowerott, Kalamazoo MI 49007 (616) 349-4172.

HALLI §R-400 Cyclone 2 mth cooling fan, wztching PS-500 ac
sup and HA~20 ext. VFO, Can’t tell from new, package deal —
$BUG; alsu Haili SR-150 mth matching ac und de and mobile
mount, used, Inoks good and works. (rood package deal — 8250,
Tertn, WASCIO, 118 Albambea, Hoffman le‘.. L a0 72,

UVSED amatent eqms}mem ~- recelveys, transmitters. towers,
a:rt.s etr. Thousands of items to chnosg from, Send for our

of specify item required our guntation Taled
-]ectmmcs. 1438 Barnum: Ave., Stratt‘ord cT O

unit w,‘cabme‘l:, XD ﬁrruhcs::nptv t,estA qef, and B

reratar; [BM selectrie 1/0O compiiter texminal new; Tektronrx
11AD scope; Hallicrafters 8X100 rdt'Pwer. Heath sinefsquare
wave generator; Heath FET VOM; 7000 vt power fransformer
for kw; Cardwell kw luad condenser, This t‘%uipmpnt plus many
parts at NY location, our. oontact Geratd Block, WA2YJID, at
436 W, Washinpgton Ave,, Madison Wi 33703 for cltataxls
(&03] 2572613,

arantee At‘4

DRAKFE TR4 Ifracﬂca!lv new, with carmn and
& Tler, WASIK

M54 — B, excellent — Les
989 Roumto:t Rd., Phila PA 19150 (‘2.15) ‘2477943

‘:P‘I;L Heath SB401 transm:tter guod condition — §150. Jean
Bry! WAZUZ 22 rry Ava., Comwall-on-Hudson NY
!2520 {914} 434 2692

LLFANING house, (+T'550 $29"1 VOXIBC 31'\ CALZ2S5, $1K,

AC400, 865, RF560, 350, RV550, $60. SC550, $16. The

gaukn‘ge 475, Swan 350 s,wn ll‘!'}f(, S§ 6. Swan 5nnc 8300,

B&.dT 220, mike $9. WOHF, b00OG Indiana, Ft. Wayne, IN
807,

FOR SALE: Drake TR22 fm trﬂnscelvers Used legs than &
hours, Two units complete with all accessories and instruction
hooka $15 each or R¥ Exl‘i fm' the palr. Postpuld from W4ZAET,

PO Box 114, Bly NV 8

WIRHLESS sets, ts, extalogs, bou
Gem’va St., DT, Egg Harbar JoR2Lh,

f'RFFN[-: Center [nsulators, with or without Balun — A tou
bumber fo heaf, Free flier. Kaufmean [ndustries, Box $17
Reeds Fexry, NH 03004,

TOROIDS 88 or 44 mhy, five for #2.50 postpald. M. L.
Buchanan PO Box T4, Sogquel CA 05073

NEWS: Free sumple copy of “World Radio."” Amateur Radio’s
Newspaper. 2609 A Donner Way, Sacramento CA 95818,

WANTED: Straight keys and bugs for collection, Give make,
mudel. wotdition, price, John Elwood, WYGAQ/E, Box 1243
Lancaster CA 93554{’

IN4Q0T diodes with suppression networks, L0 fay 52.5¢, 100 for
$22.80. ¥Tast Coast Jertrnmcs, 123 S5t. Boniface Rd.,
Cheektownga NY 14225

WANT January, 'f-ehrunrf ig2l QETs in exeellent ¢ondition
suiteble for hindin fg Wil %mr premium  price for prermium
nuality. Marey, W4ID, 461-3rd Ave., Scu Park, Fan Gallie ¥1L

t, traded. Laverty, 2815

SELI, KWM-2 HRound EMblem Wat?rs @ Mult, DX speech
rocessor, installed, Fiest $700. Henry Vander, WAZSIX, 66
Meridian Rd., Levittown NY 11756,

VI()'I‘UROLA HTZ%20 fm handie-talkie, factory modified for
meters crystals installed for 34/94, 10770, 20/80, 94,’94. Hve
watt ontput. Includes case, 5174 fnot ] ex-wlup antenna, 2
repid charge batteries, aummar.ic charger, external antenna
adapter, external speaker/PTT microphone with coil cord. Radio
van e used as ‘‘miniatuve” hase station from L10 V ae, t.lf.he:
non-Motnrola aceesgoTies included: Dyveomm 101-5004 12 V
amplitiey (mobile) Calrad 110 V ac tn 12 V de power supply inr
base. Will ship all, No Trades, Have manuals for all — $700, Call
daviime only of write; L. B, Mk adden, WEBEJQ, 165 Ge
rkl%%lé 211, San Francisco CA 94108, Area code (41
T .

SHA4, extras « §195; T5AZ — 8150, Ned Raub, WIRAN, 12
Deertleld Boad, Waterfard O 06385,

CONTACT us for new or reconditioned Collins, Kenwood,
Tempo-Ume, Drake, Galaxy, Hv-Gain, Mosley, Heary linear,
towers, antennas, rotaiors. other equipment. We try to meet any
denl and o give vou the best service, best Drice, best terms, to
arzgz-m Write for price lists, Try us. Henry Radio, Butfer M

THU‘NDER.BOLT ENZ2 k.xlowatt amphfzer - '325 Crate — §25:

E. 450 Auent mobﬁe — - Way X-BUG towey and
tﬂt bost — 225 - $25; K’ay 2403 noise figure meter —
540, Wanted for cnsh Mastr "hi, uhf mobiles, bases or strips;
Micor hi; any late uhf mobile; jate model counter; Matorola m
generator; Sony Videorover and color tecorder, AR-1500
recpiver: Motorola OA-442 GR am hﬁer K4GYQ, 430 Islang
Beach Bivd., Merritt Istand




SELLD Heights ClUTA64 foot erankup towey — 83TH Galaxy
GT-550, WL-1000A mMmohbile e,upply B oae ““l’fl‘h dashmount,
cables, Hustler MO-E 40 & 80 mir coilg 00. Plekup. Al
WEDRL, R. R. 4, Topeka KS 66810, (QLd) 3h§-922

GALAXY % Mark HE with matching P. S, f push-io-ialk mike.
includes SWR bridge & low-pass er, lile new -~ $350, Lt

Furnoae, 112A Ford lsland, Honolulu HI 96818

SELL: Heath station: 5B401 transmitter, §5301 receivrr 58200
iinear, 8610 monitor seope, Mint condition — 8760. WBSDPC,
H. Bréimak, 120 Teakwood, Sooingbore OH 46068,

]MANUAI’.;S for Govi surplus gear, $6.50 ench; R=390/URR,

#®-220/0RR, R-389/URR, CV-Eat ATURR, TT-63A(FGC.
Hundreds more. 5. Gonsafve, W3lHD, 4908 Roanbe lrive,
Washington DC 20021,

HALE Kenwaad TS-B11~8, PS-511-§, VF(-5-88, merhauled and

w finals. Wanted: SB- 20() WAGEZ., (B0A) TRT-67TH9. . Box
510-& Columhia 5C 29250,
TRADE or sell: Heath $SB-301, SB-401, facam'y aligned,

exeﬁl]:‘nt conditioy. Want! Trailhike, heat $425 cush.

7GGL, Richard Torbenson, 31713 State, E.alem OR 97301,
lI“oﬂ.ﬂ d64-1207.
TEN-Tec Argonaul, 40% linear, AC b tuner, KRS keyer all mint.
Yrank White, WROY, 19601 N. Park Blvd.. Cleveland OH 44122,

‘:H,I.;. excellent conditon CE20A wtth VEQ, vOX, mike, and
b phone patch = $90. You ship, WAQWWI, 801 Anncir,
('lnquet MN BET20,

WANTEL: good wsed cassetie recorded autlo \nsual theary
instruction course. Willis, Bt 1, Biftshurg TX T5686.

SELL: H@-110C — $b5 Bico 425 Oscﬂlnscogr — $30; Aiwa
TP=-50R  J-inch ree] tepe pecorder ou ship. Dan
:;ehxeckeugnst 166 Jahnsen St., Corry E'A 16 407.

DISC-OUNT prices on transceivers, 2 mir ge -ar. ancennss and
AnceEssories ¥ Hy-GainjGalaxy n nrd atedt
Pearce-Simpson/ Gladding Wayne Curdelf, Yieay ue Hidge
Cammunications, Ri. 3, Weaverville NC 25787, (704) 645-’7070

SCOUT Radio }'xplorer Post requests donations of used radio
geer for Awmmtuer Ulub Station. Gifts are tax deductihle. Pauf
Alegander, WHEAAVD, B No, 1, Savannah TN 38372, Phone
(901 ) 92572104,

WIRELESS Collector’s <atalog No. 1 -~ $1. Refundable first
arder. Midea Q34 Box [537, Long Beach CA 908 b,

BR AND new cirenit boards (surphus) with 14-2N3341 tnm"ﬂstms
plus 44 resisiors, B electrojytle capacitors, § dmd.es — $3 LU I
ceramic switches § pos. heavy suty for linears — §B; 10 mid —
2500 V., uil enpacitors — S8 plus s.hipplng( 8 Thy), RAVCE, Bl
Ootier, 9537 Cannaday Rd bFEZ Hoanaoke VA 24012,

FOR SALE: Colling KWM-2, PM ‘2. 30L1, 312B5. All hte mnde.l
and mint rondition - 112 for all or will seil separately.
halaxy T MEk 1 MK with VOX, Cal. and power supply, speakey —
$250, Hy-Gatn traps for 5-hand trap doublet — $30.°C. Jett, 101
Cambridge Ct,, Tuilzhoma I'N 37388,

EN3632% — 13 wails oul oo 2 meterﬁ.
with specs, 83 each, three far $7.50. W
207 Waodlawn Ave., Wﬂliamsmwn NJ OSU

FOR SALE by owner. Signat One (‘K'?A six months old. ba-st
uifer uver §1800; Colling 301,15 Collins 31284; RCA WO-BOBA
seope; Regeney HR-28: Rabot madel TO monitor and model 20
camers with two Tenses. KAGGE, (914 493-08534.

NEEDED: Tech manual ror BO-348-M USASC Hadio receiver,
will accept tech manual far complete BO-348 seriea of radio
receivers, Willing fo pay for repreduction and pnstaie Hobert F.
Ju.mbnr, 149 Sandford 5t,, New Hrunswick NJ GO0

SFL.L dohuson Viking Xanger 1, serial no, 66843, mstmr:tlop
baak & 2 extra crystals, inint eondition — $89, FOR, L, F,
Edw: Jr., WBOFML, 211 Cullen Avenue, Bvangville IN 4’71"15.
Tel: (312) 790969,

FOR SALE: Hw-1§ — 380: Bico 723 — §20; Electromc 1-R
wwiteh — $301 Bico 718 = S50, Cafrod SWH and power meter —
5‘15, ﬁugsnéa;v ek tras, James MaCleflan, BE 1, Box 1477, dven

WUST se.!l Drake ‘aN‘I‘ — ssu Hallieratters $X130 Comm. revy —
5T, th mint with manuels and cartons, no a!upm% Frank
Ainons, WB2JYP 1833 Lanoln Ase.. Holbrook NY

ESTATE of K4J(B, Galaxy V MK 1 with micro “Phone and phone
patch ~- 2756; matching iinear nmphﬂPP — 275, ¢cflo WB4ABAP,
250 The Hl.gh.l.nnds, ’I'ust:a!oosa AL 354

SWAN 350, xtal calibrator, sv & rle suppiies, excellent condx,
ggitoszer. u ship. WAiLUf" T8 Delaware Ave., Manchester NH

nod up to 400 MH:-.
1 Lioyd Schoerrg,

SELLT Rogley TA33, TA«d0-kr vuiversion — §75; Poly-Comm SELL UTC CG 308 15420 Pr . . See 1800/6000/7000 at
20, 2 1neter transnerver, Hy-Gain f-elemeng beam, u static mike 1/%-amp, W2EZM. (609) 663-B1L 37,

with ( stand — 5.125 Hs ierafters HA-I Electronic keyer with o

"vbrrrheyev — &8T5, Write: R Simon., 1894 Linden Place, North JOHNSON Navigator: gw. clean — {cm sb.Lp ‘“BLMN
remmck, K'Y 11565, (.-a.l.l BLIE-HIR-IBTT. 8198 Bong, Duluth MN 3581 1. Tel: (218 43-8T6L.

O power supply HP13A kit uoassemhbled in onginal sealed HROBN, BT Slicer, 9 culls, college, make otfer. WAQWYX,

a.f:nn — &6b. Thor, ®t, 10, 8x T133, Fort Mvers FL 33901,

HbA"‘H HW-18 for sdle, excellent condition, With spesker and

‘:T;&m — FBO, Steven amndr,‘ 1341 Kast 101 51, Brooklyn NY
.

[HGH power compenents, vacuum vadable, plate md fil.
transiormers, rhake, filter caps. Euvelope for full information.
Fm’l E ggerx 2106 West 2Uth,, Fugene D 97405,

3514 Skyline, i2es Moineg YA 50310,

WANTED: FABSJ0% 05 Lnllma tiltex, WTCE, .581!: Southenst
T.afayelite, Portland O LN

SELS Drake R-4B and spkr = $350; 28 — $150; $8401 and
wials ~ S42H. You pay freight, Spnders vour manusl ede?
Douglas Turnbull, W1CGG, 75 C Greenend Ave., Middletown Rl
OZBAY, (4U1) B4T-80040, x 387,

)HEATH’KI T 5B-.SU1 wigpky -— $220; SR-401 w/mic — §230;
bumemy Load — %10¢ SWR Meter — £10: New phone patch
{userd) — §20; Monitor scope — B60. Will consider trade for
i eolt plstols o mzzle %nader tfles. 8. Garwood, No. £6 Main
Street, lvla\ndﬂrs N OTB A6,

’;NYDNE ‘havmg intormation coneerning thres tube rel receiver
vintage ‘Thirties made by Radin Epngineeting Laborutories, New
Vark City contact: WOZEN, 124 Glen, Oglesby (1 61348,

HW-18, factory uli
JeN‘aMhs Ray,
1)1-8394

SELY: SR-101, HP-Z"IA modll‘r.vd for 5H-600 uwse, vory good
venditign — §440; TA-32 be %70, WOWHE, 210 ijtica
Street, Tonawanda NY 14150 (’716) 693 8451,

ed, axcellent condition, with extras — §90,
22 Haig Hd., Valley Stream NY 11581,

COMPLETE station, HX-800 exciter provides ssb a-m cw fm fsk
maodes, Fldico SSH-100F linear with self-contained modulation
moniter, SX-L15, HOLRO e, Wuu-rs 384 d.l.zmmy load, Heath
SWR bridge, Heath Hybrid phone :mtch pos. BEW coaxinl
switeh, Turner 454 microphone, nhnsun and 100 W
Dirake low-pass filters, 3 coax N{nvc mth dpd¢ aux <ontacts,
Telrex TC-390 Tri-band benm, F-7 \Wav tower with motorized
hoelst and CD Ham-M ratoy, Take nll tor $1750 oy malze offe: for
item vou need, W2NLU, 24 Julliard Drive, Plainview NY 15803,
&g?tgts tor detailed deseription m- to aprange viewing. {516}

ANTED; Drake L4B. MN2000, 4, Separately or tegether,
K’mlb 423 Waring, State College PA 6801,

SIGNAL One CX7A used 3 mo, ~ $1450. Pe t Willlamson
Winthrop &t., Auguste ME 04330, K1 RES (2.01') 622-1949,

n, 132

SELL Swan VX-2 VOX unit for '500 nX - $22 Speetrum
internutional XF-YB dmz crvstul filter — %26, Postpaid, MO
oy, L Conley, WASTPA, RR 42, Htanhan MI 488885,

FUOR SALE:; R-ZHB/URR Colling receiver - 3200: Johnson
Lilowatt amplifier — 3100, Purchaser will pay s ﬁmng tost., dack
Han’ulton. Houte 1, Box 37-B, Svivester GA 317

FOR information contact WAUSG, Jenry Crotl, 414 West Penn
Sireet xt., Bedford PA $5522.

HALLILRAFTFRS SR-160 and B8-150 - £478: tmnset 3212
2-mpeter power amplifier .- 1;]2'\ Pnlv-c.nmm H2-B — F108), Au
it good ¢ondition with manuals. Ju Kammerer, W2WRE, 2

New Street, Katonah NY 10536, {9141 2"!2-8345

WANTELD: National ¥YRO vXe0l, Phil D .lu-nsem WATHNMC,
LB4 Narth Grant .E;treet American Foxk UT 4003

SELL: TR-4 w/nb and mohile supply -- %495, tirm takes both,
will ship, Write: WB6WQA, Redondo Beach A G027,

SELL WT-101 mant. u.lso FLZIOO linesr, nevey nsed, Write for
il details, Hope to eveball former QSOs as DIA-V - 3:‘\01"1\!,
KT, at Dayton Hamvention. Look for shirt with WA4WME

ba:-k Hugh Vandeprift, A350 Heidelberg, St Lows MU 631 13-

lLL.INQ 185 A4, Serinl 4000 Viking Valiant, Johnson Match
Box with directional coupler; Jobhnson low-pass filter; Shure
Mike;, TR Switch; Multiphase f analyzer, speaker and all
manaals — 2501, Lomnlete WALRBZS, George (reiger. 150-42
2hth Ave., Flushing NY 11354, Phone (212) 369-5445, Certitied
check ok s carry only.

'xl< Lt QRP lieath “Mmbfhg” HW-7, mint, factory checked and
ahg’nﬂd — %50, plus shi g, Heath Hybrld phone patri AD-15
.<1‘1'5 wlus shupping. WAJU.BA 418 Hickory 5t., Warren PA

Hl-.n TH bnear $B-200 like new -- %1B0; Millen solid-state
dipper — 880: Heath solid-state seupe L0-102 with Tektronix
piobe — §95; Millen absorption wavemeters — §25: Heath signat
generator 1G-10% — $28; Triplett transistor tester BO0A — §25;
Heath direct reading capa.mtnr meter CM-1 -~ %25. FOH,
Huntsvilie AL 35810 — K4JK

31914 SALE.; General coverage reve B34 ac,zo0d condy, (60 —
slpmng extra. WREVHND

SELL Drake #-B — $149, Dick Seibel, 161 Weber Ave,, Trenton
% J 08638,

WANTED: Parts Jor or cannibalized G;;n;w Electrie Voice
gggmmndet i's and (s WARIUB, Box 62, Mobridge R

FOR SALE: Kenwood TS8511s, w. a¢ supply -- $260; QST's
1954 to ‘IH'H. — &1.20, vemu Johnl;on TR %?U 39 — 816, Silper,
415 Ransom, Ripon W1 5497

HEATHKIT HW-1%, 1mic, speaker — 8T70; SB-601 -~ %50;
1CXK1000A — 350; lr{y-(.-ram 15-el 2m — 325 ¥ ou :hlp or will
arrange pickup- -delivery n Powlishen, WALIFFD), 53 Oak
Street, East Hartford I‘uhlls [2031 568-6580.

WANTED, someone to sepair 3 Natlonal eadlo receiver, n;nde_l
AN{WHRR-2-A, Have man Wil delivey and ek up. fred
Danner, PO, Box 35, Cleme‘ntun NJ OBO21.

SELL 8B3N ow filter, S'le mint rondx recondx by Heath
Co.. manuals xtal mike -- §426. Adam Holzmiller, 390 N.
MeBiray Rd., Mansfield O} 44005,

SELL Heathlit HP-14 mnbile pnwer s'upi!‘ly l‘nr HA-14 linear —
s45 UW‘;LEDOL} Ray Woodcock, 67 A Nickaolas Hd., Framingham
ul.




SALE: Heath equipment, HW-12 with mobhile power sup {y and
antenns, — $104: 5B-101 and ae: pnwpr supply — $32. -220 2
LW loear =+ 36 Apuache TR1 with S8-10 — 81‘25; Heath

L Apac
Twoer — §15; Capacitor checker |T11 — §25; VIVM IM-13 —

§25; Vol ohmmeter V 74 — %15; SWR bridge AM-2 - §1%2:
hone patch HD-15 — §18; Transistor dmde checker ET-27 = 84,
Hammarlung receiver HQ—I] 0 with spikr $94: Superior volt
uhmmeter — s.a, Koight tube ehecker — MU B(,-‘E.24 1 receiver
with P§ — $60. Yuu puv shipplng Also antique ewadios and
horn-tvpe speakers, Sase for list, Estate of P.B%YZ. 4317 East
Broadway, Three Hivers Ml 49093,

bELL A sugl_xh ILVE T5A-4 (SN Hazh), mint VCZ «a . 3

be seen — 347 14 32'§—l (SN 3653 mmt thh
51&;-‘2 Fsrsf 21753) — sa’m. enry 2HD-5 (SN ET47JR), mint
with par sug;.tly (3N B1234J8) and 2 new tinped 3-50014 —
575; als y-Gain 400 Hotor and Waters dwmmy toad —
Wattmeter 3741 prefer pick-up sale, Bd Schmults, W2ZVNA, §
Turner Dy, Chappagia NY 10514, {(9]14) 66R-2087.

T.AW student, first year, Temple Univ,; BSEE, lniv. of Penna., 4
Years experience in eommunications engineenng; MBA, ’I‘Em:ﬂe
Univ.; age 26, zl.el;u'e-; law related summer posit cm, Hesume on
request. K3MNJ, J. Talens, 8361 Langdon 5t., Phila BA 19152,

REGENCY HR-2, twelve channels, fully crystalled, preamp, afe
supply, Nicagd field pack, charger, antepna — $280; 10 W, 5Dw
comm -— %74, Bruce Berg, WB2IUE, 13 Lisa Lane,
mm, NJ 08003,

‘%}:.LL Heath Scanalyzer SE-620, mint condx, factory aligned,
sed 1 br, — SL0C, M.O. WOALB] Les Atndt, 4632 So. Kedvale,
t,hicago 1L 6{1532

YAEST F’I.DX--iOO transmutter, perfect condition, First check
#2285, will ship. WARGDI, John Harvison, 3938 Franklin Ave.,
Seaford NY FI7R3.

10486 to date. com{:‘let@ 'Imund 1ets of Q@5Ts. Best offer. WITKYQ,
915 N, T9th, Seatile WA 9810

WANTED: Sguires — Sanders S88-1HS rermver, ¢, E. Whitetnore,
5021 Jurupa Ave., No. 9, Riberside CA 9250

VIDEQ adapier converis your gscilloscope into flexible 1024
leu.ex RTTY rendout Tor under $400. High performance hi

%uency syithesizer replaces VE( and delivers clean rf nutput
mt culibrztion geenracy, siability, and resoliiion 104 times
better than today’s best amateur rigs, “NMorsgverter’” system lets
¥uu send and receive Morse code wath your Teietype, Write for
qsﬂmx?formahon Petit Logic Systems, Box 51, Onk Harbor WA

&'OUR cal] leiters engraved on a hardwoord plague — $b,
sipud. Toax Vitoin. WE4BKU, 2756 Tanglewood Drive,
Sne ville GA 30278,

SELL: HRO-6¢, ¢leven ¢oils, Slect- n-]ef., hand W 390, H’I“%'A’B.
m.su:n.lmer T, tP]?t) madel 19, typing reperf., iowg runs of

.Q, 73, Ham ﬁ:tho. many handbun‘k.s. Ore BW audio to
two kW Ff plutée mod. flformer Hi-volt xformer 2500-2000 ..
f{gl?m? ¥ PRI. 500 mA. F. Meisch, WESNG, Rt. 2, Mt. Vernon

SELL: Heathkit SR-300, SB-401.. SB 003, mukE. cables, manuals,
carmplete — £476; Motorols RO-D N MH aws 3 = 31

QST 19481-72 -~  §5fyear, WRAAKR, 20 M\d.woud Road.
Stoaybrook NY 11790, (516} 7H1-B236.

NOVI(A’-‘.S tor WAS ar QSL: Send availahle time, frequencies to
WN4WUY, Frank Guffin, 5217 Germanton Rd,,
Wmst.nn-‘ia,lem N RI105.

FUR SALE: R-391/TIRR receyer, exceflent conditinn, asking —
,?50(1‘ Halph Moorhouse, 331 Hickory St,, West Melbourte FL

WANTF‘D Heath 585~ h40 Prefer tube tyvpe LMO No junkers,
George Liee, 400 Helane ., Longview TX 7560

FOR SALE: Lafavette PF-30 fm_receiver.
d0-50 MHz, you 1hm — 65, WALISX.

DX-60B with mike, mint - §56. P, 2 Noble, WIBVE, Box En
Lanieshoro MA 01237,

Absolutely rmint,

NEW unused Kenwood H599 receiver, in ariginal hox with

instructions -~ E3(Hy, postpaid. 'L'-A.‘QBSI. Box 232F, So.
Hackensack NJ OTAG),
('RY“T!\LS pirmailed: General purpose, MARS, Novice

calibeators. aceurate; FT-243 pars for Q&0 and calbration
(37()"1 ATy —~ 23, 50, {T102-71 47) (1(}35-1056) CTO2T-TO4H)
$2.95 pair; Nnvu-e, active, K243, 4l frequencies, minimum
ﬁV? 40 m, 15 m, LU m — §.99 ear'h Sf] m — $1.59, Cover bands
inexpengively -~ mr-k solid, less than five B0 m — SL1.75 ntber —
1.50, General purpose: FT-243 1% 32 ph, I600-3600 —
190 euch, (five ~— $1.75), (nets ten same — §1.43), 1700-3499,
Bkl -1 2008 futldarm-ntals( 10, 000-30,000 overtones — 32,95
$ 5 each for uu5 '$.75 for HC-81 sbove 2000, Afrmail
{’ vsial — 1st .10, Hree prder-listing. Bob Woods,
aOl’, q, Bince 1933 (. W (‘rvatals. Marshfield MO 667086,

SFLI+ Colling 3011, excelient with manual and new 811A% —
$375, prefer local sale, but will ship, R. R, Boring, K6IZH, K437
Middlerrest Rd., Palos Verdes Penm ‘CA '-3(!.274 13) 37752357,
SELL: Heathkit 3B-301 recewer, SB-60) speaker, SBA-301-2 ow
tilter, SBA-30G0-3 6-meter converter, perfect nperahng condition,
e.um?]ete — $240; SR-401 trangmitter, HDP21 A matehing mike,
exeellent — §240: HM-102 wattmeter — % 10, #ith transmatter, —

wlone, Tan Rosen. WAZITH, b Milbwm St., Hicikswille NY
fiho1 BTy eh1-eT6r

PHILADELPHEIA Area: H@-100 veceiver, with 100K (ahbrator
and_ gpeakor - $940; Knight T-150A transmitter — §60, Roth i
gevfﬁg{;mdluon Made DXCC with this comba, W.SY.I(.: (215)

8B-301 — 32H0: 83-401 — $250, hoth far 1-440 excetlent
conditlon; Swan 2 4A converter, Shure 401 A — 5390, twa
ggs;{hs old, FOEB, WTYUP‘ 1000 B, Broadmor Tlv., Tempe AL

SELL: Galaxy HI transceiver, ac powet, speaker, vonsole —
S050; Healistic DX-160 receiver, — %45, KolZ, 30231 Via
Vietoria, Palos Verdes CA 80274,

WANT: Raa 14X - reasonable. Sell: 3600-0-3600 x frars 1.7
Aamp - %40, with 111200 primary. WQAIH, 814 4th ‘al‘. 5,
Virginia MN BTS2,

SELL —~ Complete .‘)nhﬁ‘w-n B & 2 meter sfation, Mimis receiver,
ood condition — !§, 4. Amaria, WA'ZQﬂl 10-30 River
ond, Fairlawn NJ O 410. {!ilﬂ 796-18b2

MKSSION‘ARY Society urgently needs towers, Ynears, exeiters,
TRCAIVETR, Deams ftor Lileria, Donwled gear weltome of swnd
absclute low price, Gifts tax dedquectible. Ambassadors for (hrist,
Box 366, Condordia Serninary, Springfiefd {L 62702,

RBY, — E30; KBS — 330: RAK - sso G39A - bl DT — 324:
NC188D — Ki18; 83424 — 35t SRRI1 -~ $L00: 536 — §126,
P‘:cku{) vhly, sase — WGCRG, 11007 Explorer Road La Mesa CA

FOR SALE: Heathkit “Warriov™ HA-10 Unear, coaxial relay,
extra rectiftey fubes = R110, cleun, LuBue L‘leve’lﬂ.nd. 100 Pive
Creelr Dnve, Evansvilie 1IN 47710,

LATE model 8B-301. Absolutely iint, Cl!mﬁl?ﬂ.‘ with sperker
%‘r{daa%]& {tem — $225. Adams, 1402 Weet 1 3% St., Panama City
W

HEATH BHW-10A with erystal \u!ibrarm- exerllent — $45,
2-meter am xmir — §15, disassemabled, w-wmm Bl3sGG
with supply, manual ~ $65. WBZEY Z. (nm) 256-5074

BELL Hallicrafters HT-37. excellent condition — $130, FOR,
WRMZC, 26 Princeton (irele, Longmont CO 80501,

LIL: CV-89/UR-8A HRTTY Audio TI with tuning scope,
W’!EU. 1801) 277-1309.

WANTED: Ali-band franscerver. WB4OHE, 3007 Bra.ndemere‘
Tallahassee 11 32303, (904) 485-3281,

wnm,m.‘, Miechanieal filter, 43RFAS, 300 t'vrle BW, for
7583B. Unused, in onginal Coltins uurton — XA J. M, {nffet,
W1nL, 24 Cherry Haud, Framingham MaA 01701,

Sl(;NAL,IUnep‘A.lpha-S(). used ("X7TA, mint —$]295 one month
warranty; New Demn THYA 314‘ &, 490 dav wirranty;
Aipha-.u vapoy H‘! Iﬁ() meters, T0-air - $995 90 day warranty,
Pavne Radio, Box 52b, Sprngfield TN 37172. Lhys (6153
3B4-5578, Notes (616) 4h4-5643,

JYAESU FT-2 aubto with seven rhannels of ervstals, used I
month = £350; new factory wired Hal K.B-] Morse heybnnrﬂ —
£260; Heath $B-10 sideband genemt ﬂ)ay shlppi.n%
\E\lg'%,quunf. AASE. BATML, 27 Sheldon ht WLI eg Bagre P

ST «n!lectmn for saie May fo December 63 and coinplete 64
throygh 72, and CQ compleie 64 theen T, afl exceilent
m:l.d.ltl.on. Yudr offer. Joseph Thiel, K2CIT, 14 Crest Drive
Bound Braok NI 08805,

WANT Squire-Sanders SS1R. unmm{iﬁed with instruction
manual. Wil pay up ko 8425 for good ¢lean specimen. WIMCOC,
Would trade ray clean TR-4 even.

SELL: R-300 w/manuats in excel.lent wotlting conditian ~ 8325,
%%s; l‘ga%ls. 3531 Valley View, Bioomington {N 47401. {812)

SELL: 8¥-1040, with s‘g‘ ¥ — 8125, DX-6GR — §70, hoth foy -
flﬁg.ﬁ:snzu ship, WNGOHF, Phil Melson, 2140 Sierva Pl., Ukiah
B

JSR-150 instalted, 1966 Chrysler imperal, hiteh sprmﬁ tox
eavy Lowing, Nevtroaics antenna‘ sk puwer suﬁ:ri)'% — =l]
1700, Centtal Blectronics 200 ¥ &125. aglivo,

M1, 20 Cerntire Ave., Secancus NH 1Y

LAFAYE.TTE HA-350 receiver, excellent — $7%, Hunter Bandit
20004 guod condition ~— $200, Philip Schwebler, WIGCG,

%528 N5 St,, Milwaukee WT 53218,

DRAKE 2B with Q-mult and calibrator, Gonset GSB-100,
GER-200, CTG MagnueeSix  Eur Heath eguipment; SB-8561,
‘Pwoer, Swan 412 dc supply; 'TBS 160-meler tuner; Tandbe
64X tape deck, Sase for details. Charles Set‘test W.’&BA&V 424
Meadowlark, Flint MI 48604, (313) 732-4235.

CHOKE R17A — $3.80; FO15A — 813 Ameco TXG2 with VFO

ne'w — $120: ilco !«.eye: - gbt: TSA2E with ar supply, &pare
- tBIJ, RBCALK3 — $4; CB walky-talky, two wall, ac supgly

N-ARW-TH — $20. WBSYR, 5000 Hall, Amaritlo

hf: LL. Healhkif §B-A20 Scanalyzer — S#5: fullsize, 3 15-meter
—_ ¢, Z-zlement inini-beam TO-15-20 meters ~ $35.
WQVYD John Robinson, 286 ingram, Northfield [1, R00%3,

ed 12/72,
Cambridge

JHW-NS exceallent u;»ers.tmg condition — §90, alj
manual many xtals ineluded. Marvin Silvertan,
Road, Great Nsl"lr NY 11023 (H16) 466-AT 33,

GLADDING-25, -meter fm, with ac power aupply — 3200,
072;%2?;, Jdogeph MeCaftrev, 135 Montgomery St., Jetsey Clty NJ

QS’I’"s — Bept, 1919, Mareh 1920, plus Sept. 1921 through Dec,
950, comy Pte. Bk wale as a lot only — $140, Also, have 1932,
1923. 1928, 1930 (Call Books, Dept of Cammeree Bulletin ’?4,

1924 h'dition Malce »ffer, WBALF, 1236 E. Union Ave,
Fullertnn C4 92631,
NOVICES: HW11, A xtals, low pass, Morgain antenna.. excellent

-- 3125, Mike Haipermn, 14 Andover Dr., Syosset NY 121791,

NOV!CF rig, Drake R4B, with extra xtals, transmitier w/ 18

SWE. meter, key, headset — $300, Heath 1M-11 VIVM —

25, Heath GR-54 — $h0. Cashiers (‘heck Lawrence Diemer,
98] Teechan Lane, Baldwin NY 11510

MANUALS for ham ﬁear made, last 25 vears. Copnes 83 up, Sead
ﬁsebf%roixuote. WaJaK, Jobby [ndustry, Box 864, Council Blufts




NOVICR wistals — new freqs. 24-hr. shipment, kyee flyer. Nat
Siinnette Fleetronics, "l‘uva:es L. 32Ty

HALLICRAFTERS §X-122, mint condition and melv used -
$400. Ed. Vilagl, 10279 Page Dr,, Mentor OH 44080

(:RGUNL’)ED grid fiiament choku JU nps — &5, Flate chobes
ano - %3, HJOMLS, Pl'U‘oAf&H Williare  Deane, 3831
5uverexgn itd., San Fiego CaeR

R AuU&TE Studies: gell: F‘ico 7538, matching 20 s1pply. baok,
ravy eleatl, works well — 44; 2i-meter Heath singlebander,
Henth de supply, bodks, rrm\t. — %1197 Hewleti-Packasd .i).ﬁB

nolsedistortion Analyser, book, good condition — #115. Prces
\nd%cle‘:}‘;.lppmg 44 states. WBJL.&SIG, 5026 Thacher Ruud, Qijal
A i .

‘OR HALE: Heath SB-400 — $285: 8B-200 3‘;}89 Drake 28,
us () wultinlier — 8179, Will pack, jau pav shipping charges.
\"urax 35 Winchip Hoad, Summit NJ 07y0L.

I)HE‘AM WTH tar sale! Deluxe home ont 3 acres, One hour fram
downtown Chieago and aliports. Surroinded by hundreds of
wn‘s of farmiand. 120- fnot towcr and three 88-fgot poles all

ed. He ted 20 % 40 concygte pool. Many cxtras, (312}
"163-3(322, i“il’. M. Bt 1, Mnnee 1L 60444,

COMPITTRER &xperf. wanted: need assitanee bw.ld.mg a e
;l;;m oter Write: Jdegee Newdon, 1071 Prosser Ave., Prosser WA
it

HEATH HR-1DHE, AR - 548,
Rmmwﬂ]e NY LIS,

.1(]004- watt PP Henry 5k perfect, pair new sl{mru finals, will
ijemo with watt.meter. T sm‘}) ng — BBUO; rw filter YAS3E, 500
ereleg — Sdu. Wig FIX, asy St., Glendale nghts N
#1, Phome (312} BhR-4324,

WNZRIO, 5 Edgehill Close,

SELL: ke TH4 w:th noise blanker — &390; Drake MO4 -
$38; Drazke DC4 — 365; Hustler mast and super resonntory !
Bands — BEOY bf.s.ndard COO6M witk RI tone huist, PE. board
dain Taobile attenns -- By Tempe #02-3 80W amplitier -
580y Heatbkit L1BIQL counter and LE102 scaler -~ §200
Heachkxt autennu — §B; Bird 43 thruline wattmeter, cise 8 alug
505 Colling (Tejex} phone and boum mic — %30 B:onkl
phone-m:c handset — $10; Automatic E I-r'trtl: 12 button T pac
y Ham-M rotor ~- % All mint condition, shippin
included. W ASPDJ, Bernie Bu.rke 5455 E» Western, Chitago |
hﬂﬁ'dﬁ (3!2} ’2‘76—'?&:53

GIHNG QRT wish to sell entive ham shael, Lnt includer juni
box, antennae, rotors, tower, cables, relay racks, migcellaneow
erquipment, and features like new two bay, forced alr cooled
desk-top Emeor console mntmmn szger-d H-LBOAL with ¢
m eonverter, coax 'sw']tclu Ek metering, Mains powe
momtor, chronometer, .|nd custom  gudio  patel
{Jz with space for turthex additiong, Best affer talics iot
M:I*l 51{;3 vyour carrier. Bob Tortolinl, 61 Brookline street, Lyn
i,

SPEECH amplifier for Heath 53-40() and WEB-401 plug-in moduls
AUZ, pn wiring necessa 514,50, plug postage, Amertcax
bnles Company, 3358 F!ona thp Swartz Lreek 48473,

L,;LF(EG Dder — p-meter transeeiver — ITY; (;onset 1[1 — 6 meter:
w~ §6h; Clegg 2Zer = Z-meter ransceiver — $105; Paly-Comm 11
- 3 meters = §120; Gonset G2§ — L (-meter tranyceiver = 3110
Lafayette HE-504 — 10 meters — g£60; Tektronix B601H Cueren
Probe — $25, Wanted! COTV Camemn, WR2GEFK, Stan Nazimel
Jr., 508 Mount Praspect Avenue, Clifton NJ 047013,

ATIONAT, HRO-500 solidstate receiver, 1968, and spenker for
sole o close husband’® estate, Mint condifion, criginal tost —
RH(m Will onky eonsider rasonable {(air offers. Write Mrg,
Ronﬂ Willsams, JRI1 Suseez Lane, Winston-Salem NG 27104,

HF‘ATH SH200, perfact — 31801 unused HT2B tubes 4/%85;

UTC model 848 kW tranformer with matching 3% choke, see

cemmereial catalogs fur speosy — §40. Wil deliver o 15¢-mile

{;ajdwxsfave Hachadonan, K LIYN, 11 Oeville Drwve, Middietown
0z

SALE e Traje: Sttache

ortable telephone [1 Hell System
channels, cost — 22501, Will gell fnr $1()[10 oy trade for ssh
wupment (SBE CSHERG, Hallierafters, Swan 85200, ate?
“" A3RUT, Box 211, Gienn Dale MDD 21769,

"f-‘1 I, HRO l'm‘.u with B-40-20-1 h-10 coils, yau ick up = R0
AE;{;VJ!!;&) v\;th Now,ce crystals — §50. Daniels Ridge Sf., Lansford
23

WANTED: Swan RO-% tmnk mount klt, 410 VEO, Drake RV’—
VE(), Halderatier — 20 VFQ, AR~-400) Cyclone 'Iate maodel, i3, B.
\hmttemo:re. WO, 36 Mastermn Rd., #ronxvilie N& tOTO8.

“'ﬁ'(‘:NA[JGnE tew and wd, Llpha-T0 - K106,
Hallierafters FPM-300 — 495. Swan 2T0B with de mnodule &
mike periect ~— k4B Galaxy K-5AN, fall ccwera;?e with speaker
e LV J.en- (’ec H X-!() — 339 ‘35 Heathkit HX-20 with HP-20
LIOVREr i ap L,hallenger - %560 Uninplete § line
with 755? B, .-M‘H‘. :nf:ﬁ J i SUL~{ — #1495; alke new
‘Tem Colling, Renwvod, Hegeno L et Dnugias Electronics,
11 bouth Staples, Corpus Chesti TX 7840

BEL .L "h‘akl' R4A, T4XB, M54, ‘\L--i Heath 58-200, S8-A111,
SR, HM-I(M Eif16, Wi Gife to sefl as anit, Send see for
mio, K3ARM, % l!2 ,‘at-anr.nn Road, \’vﬂmmgton DF 19804,

‘:h].;h N(.t,zuuu u::ullent candition, includes twd new spare
w122 tubes = 335H0; ?‘fﬂ il, lactory wired, Hke new — %90,
t\szNE. 1% Dorts t{a&d,. ew Hartford NY 13413,

FOR, SALE: Hallictafters SR-A2A4 2neter transveiver — #9457
Heath HW-10 & meter tyansceiver — 840, You pay shipping.
Bv‘mw Mlier, o434 8. E. 19th, Porfland QR 9"[ (!2

:YUNSET 2 m Sidewinder (900 A3, new =t,2cked Squalo manuals
~ §195; Henth Sixer (HWE9A), de subbiy, manuals — 835 new
ﬁ}sl{zd & m Hqualo — %28, Keith Johnson, 214 Bel, Carv 1L

FroR

CACUIUmM varable capacitory — $25, ¥
Ita (1A 943046,

A
gQ 11nr' wink — f5h; Lampktn 1058, mint, used one ‘hou.r —
i

Linénd

SALE! Tionget anmummtor !V —~ 5145. B 100 - 5225
ling THAL, serial 2915 - 32‘%0. new 5051500 %14
YEHEHN, 3467 Hnmbow Palo

t7h, oth  with  mstaa iy, HBR\’IV, Lix Gleamere Ave.,
pptune NJ UJ'I B3,

MUST sell Real:stil‘ DX_-] 50 recelver: Matchhos w/SWR, holh
mrnt — %145, ur best oifers, WATMFR, Stephen btu.rgi.;‘ 44
Washngton Sireet, Shrewshury MA QL 545.

HUsE Tyader Fd Moory savs he will not he undersold on cash
deals! Shop wround for your best price and then el or write fhe
*HOSR? hefore you buv! new Livake H4-B — $369; new Drake
T4-XB — kd8y: Demonstrator 1.4-B lineay — ';1':95 new factory
sealed, tactory warzaniy, ionset GSE-20§ MEEY 2 kW linear,
PR SGH0, cnah E33Y: new Hohn BA-EL heavyudutv faidaver
tower, prepald — 82B8; new Mosley (133 aml demo Hom-M
sutoy — fmlb used equipment: [Jemo Ham- SRY: T4-XB —
B349: kd4-B - 5329 TRO4 — E395; “Mint’ KWM-'A — $595'
GRE-F — KE49, T 3B 59 307.-1 33TY.
&aegtfgnws Co, b, 0, Box bus, DeWitl AR ’.'9042 el (hu])
=" z

WANTED: 2 kW linear, crank-up tower, Ham-M rotor. KBHLR
'1’15 Grand Ave., Gnlton CA 924834,

cuI..LiNh 32V3, nice — §150; pair Bimac 4-125A, new ~ $3%
pr. KEDIXN. (714) $43-2048.

SELLG 22808, T5HS-E, BIGF-Z, BOC-I - 11325, ot best offer
Wedlook, 1818 Stoecker, Grinnell 1A 601

DRAKE TRI, ac su gly e ?375 DC, new — %99, WAZCRO
Box 27 Bumﬁ Hills N

BELL; HW-16, with € cxystals — $90. WHGEP, 907 Deandell
}ergu.son MO d3138,

WANTED: HG-10 VFO, HD-20, Nnms MeKamey, R 1, Bo
188, Bettendort A 52744,

BRAT cust-corrosion! iine stainless, other, threadcd, washor
hardware fasteners. c’umﬁ\ arcessores!  lasufators!  Lit
aveilable later! Send ralt, WBBLR, RY716 Briarbank
Suwuthfield MI 48078

TWO Navy 'TOS transmitiers a8 is $27.500 two 813 %132
transtormer 220 V 10 VOT 10A $4. All used, Add Postage
Dave Lhristel, 219 bhndy Lane, La Crosse Wi 5460

w.m.m(; SB-40}1, crysial pack, HDP?IA mike — §259: Draks
: — $1 80' (:old Line wattmeter — #2404 brand new Heatl

i ’I'VM $,€ V:btﬂplex keyﬂ‘ 'pndd[e — $14, Dipta
nlack - slﬂ Knl ght S All unitg perfect wit
maryals. Jeft Mas WB4NDON> 2801 Heho Trail, Edmond OF

F4034, Phone mgbtﬂ (408 341-TT48
SELL: Army surpleg, Fimae IUOOT wfbue -- %30: 34TL =

£207 813 — 815. WBBAKHY, Box 575 Camuno CA 95'?09._

DEALER rclearance, Alpha 77 linear — %1400, Hn]Jicrnft!r

SR-2000 2~kW tm.nscewer ~— $1399, Clegg FM2TE — 4399.95
cameraft CTR

— £396, Yoy pay shipping. &604) G44-33T7
’l‘nnmeﬁ i.n.c PU Box 26087, New Orleans LA T

'I‘V camera mth self-contained_microwave fransmitter, A W
Micad powexch 19 to ¥ zoomy. Spare Vidicons, parts and sireui
hoardg — &, N ﬂi WC1830 fuctory modified fo

Rack mouniing

duat dyversity use, Excallent enndition but needs alignment -
?:’E[l)zaaARLG 42 Unjon 8t., Matawan N3 07747, Tel. (201
3

LM a.AbF ( aﬂms KWM»E - %95. 3128-5 — §2U5. TH§-30 -
BEY 6 all conditton - cartons, etc, Jdack Holl
KlV F, \‘.’ondbur'y (:!’ Tel: unsﬁ"’zsa-zs.ﬁ.

?FLL.' Signal/One, factory up-dated, fanuary 1¥73 to CX-TA -
$1505, Wil mnsider trade in equipment, but prefer clean sale
James [ Harﬂev.

1DIS, Raymond ME B407L

.*.s[..DW scan teevee'rs, [Fast lens 195, one inch. Like new, fift
bucks, Claxe West, WBHGSL, 181 5 North 24th Avenue, Melros
Park IT GO164,

HENWOOD ?‘5—5113 cw h!car. PR- ‘\Tl.b mrie., manuals
vendition, school — %478, Andy Ungar, WBIIWi’ 12
W RE St.. NYO N&f 10()24— (212) THT-1535,

WANTED: Collins mechanical filter for TBA&. No. 5455 440!
Hans Frandsen, K9WCH, Rt 1 Bx, 8§14, Part Byrono I 61275,

WANTED: Drake TR-4 with P.S. ur Swan 270, Rengonabl
Tyler, 538 Southern Camtort, Cleaxwater F1L 33515,

HEATH station console SB630. Like new — 355, Evenings (31!
THA-DETR, WBIZKY.

FOR SALE; complete station mcludm: Drake RZA, 14X, AD
MS4, With puteh cords and extra cevstals ( bo-m A6 —
SE’JU. two STs — %100, two el Cal — 525, thyee packe, 1T
% Agupe, dmzk. nise, and mueh moxe, catl og wﬂb
meifsua. B18) BRE-4602, 3412 Waodbrer ('t., Tampa F

Hﬂ(‘lleR Elecironics hns the hest deal around on the ham gear

wuld want, Yrde us for a guote and try our fast, triendly Hoosler
wepvice Hactory-authovized  deplers  for  Wewenev.  firake,
Standard, Ten-Tec, Tialaxy, Hy-Gain, Cush-Creaft,” Hustler,
HMostev, Ham-M, Bowmar Pocket Catctifators, plus many move,
Owrders for inwtoek merchandise shipped the same day, Wite or
vell us today for oy quate and hecome one of the mahy
satisfied eustomers of Hoosier ilectronics, k.R, 25, Box 4‘#!3.
Terre Haute [N 47802, (312) 894-239°T.

FOR SALE: brand new station, Drake R-AB, 'I‘v4XB. '\L.
MS4, Henwood R-599, Shure 444, Tymeter 100), manus!
hardware — $900. John Sexauer, WARZAF. Kriley 'T.'A BUi 34,

HAM -Radio (‘numelm, wyle, fny Co-ed camp in the Berkshiy

ass. Able to instruct campers in fundamentals of hum radi
F wlly equupped ham radio siation, Write to Hobert Kiroy, Can
Taconic, 451 West End Ave.. MY NY LOD24,

SWAN 250 — $200, &wm;. ‘I’VZB — $250. Both mint. WALART




AUCTION -~ Sunday, April 29th at the Arbor [nm, West 7th
Atreet and Rock Avenue, Piscataway ai the Plainfield city line,
Plenty of free parking. Tri County Radio Association makes it
higger and better every vear. For further information montaet G,
W, SBchober, W2(J, 140 Timher Drive, Rerkeley Heights N.J
07922, Tel, (201 } 464-1987.

COUNSELOR: Operator with generul license to teach ham radio
at Pennsylvarea to-ed "‘"‘Sa Have completely eguipped bham
efqt.a‘z{g.i{oix.zoqﬁte: Trail’s End mp. 215 Adums Street, Brooklyn

GAMP Scatico, established brothersister camp, 100 miles north
of New York City, requires Ham Radio [nstructor for bows’
E:mg:a.m Over 18, camp esperience, general ciags o higher
Ueense, Write for application and 1hformation to: Irwin
Fleischner, 25 Fenimore Road. New Rochelle NY FORO4,

HM-210 Galaxy xCVE, 2c-210 ps, 10 xtahéau Sentry}, hracket
cihles for a¢, bw & 10w operation, u dated by Galaxv 19 TZ.alj
manunls price — $E25 firm, inel, plginﬁ insured 48 states,

Dénohoe, WZNIS, 45 Gramercy ark, NYC NY 10010,
t212) 673-3458,

SELL: DPrake TH-3, AC-3, RV-3, Heathkit HW-30 ({.wo?r{.
Ten-Te¢ PM-3A. All mint condjtmn. College expenses, must sell,
best offer. Craig Jobnson, WAQTYS, 324 Second St., Savk
Center MN 66378, (812) 3523-2450.

HEATHKIT 1-102 solxd-state oscilloseape, excellent condition —
%1207 dohnson KW vosteh box, noe SWR coupler, excelient
gcé%d{tggg — 585, Will ship, sertitied cheek oaly, W2HC, (G18)

COLLINS KWM-2, No. L3776 with new H16F2Z power sunpiy —
$750; "5b-JB No 28‘1 with 50Q Hz_ filter and 312B-3

ealey, min F700, 8. K. Kisenharth, P.<). Box 6037, Dyess
P\I-B =% '19607

COLLINS R3904A URR receiver, excellent conditinn, includin:
manuals, codx, %i extras. Best affer over $700. R. Ceallahan, 1
Fasy St., Apt. 1 Sayville NY 11782,

STANDARD SR-C826 m, yeveral xtals, gain ant, — $2R0; Heath
HM-11 SWR mer.er — g5, Pete, WTJLE, 3781 So Nells No, 63,
Las Vegas NV 89121

DRAKE TR4, AC4, MS4, »f waitmeter, mictophone — B5UQ,
Natlonal HRGB0 ABCD coils — $125. WIEWD, & Sununyslope
Drive, Middiwiown CT (6457,

YOUR onestop source For the finest in amateqr eqéupment.
featuring Clegg, Hegency, SBE, Cush (raft, ladding,
Newtronies, Ten-Tec, dtandard, Genave, plug athets, Phane or
write today for fasi, persoudlized servire. Johnson Electronics
bales, Box 332, Griffin GA 30223, (404) 228-3R31,

L A-3 Lavoie freq, meter 100-5G0 m< new smanual and calibration
hook — $510Q; great Northern FSK nindel 4-A — 0; GE
Progress line 2-meter complete dess antennal 2-chantiel 60 ‘watt
=S80, WALATNW, 1739 Middle, Sullivan's lsland SC 29482,

HEATH BW-100 (iransceiver, HP- 23A ae, | HDL—‘-!&A mike,
wacelient condition, hardiy used — $225 or best oifer. M.J.
Coynet, W’ASLIE, 1225 Evergreen, Wilmington DE 19803,

MORILE Huatler trade: 20 meter high-power resonator for
Pilal;m'omonator, Bruce, WAQHUJ, 711 Catherine, Key West

{2’:3‘”2%&. ONE CH-TA, exceéllent condition, KIVTM, {200

HFATH SB-200, hnear 3 lvﬂer, mmt culldltlon ong-vear old,
Will deliver within 2 rruj, Horwath, WALR
245 Bruce St., l.awrence MA 0[841. (fai‘?l 687-2240.

¥OR SALE Heathkit DX-100B transmitter, Astatic D-1D4 rrnke.
National NC-183 receiver with Natlonal speaker — $150. R,

\lortm:l 4065 A, !*(mthlll Road, Safta Barbara CA 93110, (805)
9575340, WHEGLW

FOR SALE: Hammerlund 4-20 transwmitier, 1-11 modulator,
Colling 3100-2 exciter, Millen rf-power wmplifier, Y8200, SR401,
W18, 306 Peck St., New Haven CT 06513,

WANTED: Do vou have old HT-A2 series xmir heyvond repaix,?
Will by the level indleator meter, fnnd eondx, Herh Berg, 6L
West Brooklyn Place, Milw, W1 63216,

FOR SALE: Heathkit DX-1008 transmitter, Astatic 104 mike,
National NC-T83 receiver with National speaker — $150, W.
Nortnn, 4065 A, Foothill Road, Santa garbars CA 93010, (805)
BET-5340, WBGLW,

FOR SALE: Hammertund 4-20 transmitter, 4-11 modulator,
Colling 310C-2 excitexr, Millen rf-power :mlphﬁer S5B200, SB40L.
WKL, #06 Peck St., New Haven OT 0651

WANTED: Do yvou heve old HT-32 yeries xintr doyond repair,?
Will buy the level indicatar meter, nod condx. Heth Berg, 5625
West Brookivn Place, Milw, W1 532

SELL: KWM1/AC supply: §X 961 12AVQ; ant, tuner, low prices,
F"i“iGK HQAFSC SMR' $2, Andrews AFH, Washington DC

g-meter portable Hnear amplifier built bw Hal Greenlee for his
portable rig that appeuared Ln .QST for June [96%, Linear
completely selfseontained including prs. rung on 6 V Niead
hatf.er\r Cost — 2004, sell $h(! Jacnhs, 1301 Estes. Chicage 1L

nB26,

FOR, HALE recelvers, Colling 78838, late with round emblem —

BT5: HQ-170 for 8125 and Natiorsl NO-109 for $50;
‘ransmitiers-invager 200 for $165: valiant 2 fur $100 and
Clegg Zeus with supply and modulator for $136; also RME-126
converter for &, 2, and 220 for $756 and Jobnson kilowatt
matchbox for 555 (,um.act ben, WAZLLG, 568 Walton Ave.,
Uniondale NY 1155

Learn? — Brusk Us?

THE RADIO AMATEUR'S OPER-
ATING MANUAL is ideal for the
newcomer who wishes to learn, and
the Old Timer who wishes to brush-
up on operating procedures, or who
is becoming active in a new phase
of amateur radio and needs infor-
mation regarding this "new’’ facet.

Its nine comprehensive chapters
and appendix provide a guide and
ready reference source on good
operating practices found most ef-
fective over the years.

THE RADIO AMATEUR’S OPER-
ATING MANUAL deserves a place
on the bookshelf of every amateur
who prides himself on good oper-
ating procedures.

Third Edition
$1.50 POSTPAID

USA — $'| .75 Eisewhere

AMERICAN RADIO RELAY
LEAGUE

Newington, Conn. 06111

SELL: @STz 1952 to 1970, melusive, exvepting January 1953
and Septemtber 1969, CQs August 1954 to December 1968,
inelusive, All perfect conditon. What do you offer? KBFGD
Peank, 3963 M, Mina Avenue, Uhicago L 6083Y.
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Little things add up
in MILLEN'S

Solid

POLYPRAQPAROPYLENE
CARRY GASE ™~

Ne power cord.,

Performance equal to or superior to
best tube type dippers.

1.6 to 300 MHz

Smooth meter reading over
tuning range,

Good Dip.

Sensitive metering system, using
Zero suppressing circuit,

Q-Multiplier for very sensitive
absorption-type wavemeter.

Camplete with coifs, atkaline
battery and carrying case ™Y

JAMES MILLEN

MANUFACTURING COMPANY, INC.
150 EXCHANGE ST., MALDEN, MASS. 02148

PROTECTIVE lg

TEL. {(G17) 324-4108
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CW or RTTY, whichever way you go,

HAL HAS TOP QUALITY
YOU CAN AFFORD!

TOP QUALITY RTTY...WITH THFE HAL
MAINLINE ST-6 TU. Only 7 HAL citrcuit boards
{drilled G10 glass) for all features, plug-in IC sockets, and
custom Thordarson transformer for both supplies, 115/
230 V, 50-60 Hz. Kit without cabinet, only $135.00; screened,
punched cabinet with pre-drilled connector rails, $35.00;
boards and complete manual, $19.50; wired and tested
units, cnly $280.00 (with AK-1, $320.00).*

OTHER HAL PRODUCTS INCLUDE:

1D-1 Repealter 1dentifier (wired ¢ircult board) . . . % 75.00*
ID-1 (completely assembled in 14" rack

cabinet) . . . - . $115.00*
HAL ARRL FM Transmiﬂer Kit _§ 50.00*
W3FFG SSTV Converter Kit . L . $ 55.00%
Wezinline ST-5 TU Wit e $ 50.00*
Mainline AK-1 AFSK Kit = = . . . _§ 27.50*

TOP QUALITY...WITH THE
HAL 1550 ELECTRONIC
EKEYER. Designed for easy opera-
lion; pertecily timed CW with optlonal
automatic D for sending call letters,
great tor DX and RTTY; TTL circuitry,
transistor switching for grid block,
cathode keying. Handsome rugged
crackle cabinet with brushed alumi-
num panel, With 1D, only $90.00; with-
out ID, $65.00.*

NEW FROM HAL-—-TOP QUALITY
RVD-1002 RTYY VIDEO DISPLAY
UNIT. Revolutionary approach to amateur
RTTY ... provides visual display of recelved
RTTY signal from any TU, at four speeds (50, 66
75, and 100 WPM), using a TV recelver modifled
for video monitoring. Panasonic solid-state TV
receiver/monitor, or monitor only, available,
RVD-1002, $525.00; Panasonic TV roceiver/
monttor, $160.00; manitor only, $140.00.*

TOP QUALITY...
WITH THE HAL

MKB-}] MORSE KEYBOARD.

As easy as typing a jetter—you get
automatic CW wilh variable speed
and welight, internal audic ascillator
with volume and tone controls, in-
ternal speaker, and audio output jack.
Smooth operation; completely solid-
state, TTL circuitry using G10 glass
boards, regulated power supplies,
and high voitage transistor switch.
Optional automatic ID available. As-
sembled MKB-1, §275.00. In kit form,
$175.00, *

TOP QUALITY...WITH THE HAL RKEB-1
TTY KEYBOARD. Gives you typewriter-easy op-
aration with automatic letter/number shift at four
speeds (60, 66, 75, and 100 WPM). Use with RVD-1002
video display system, or insert in loop of any tele-
printer, tor fast and easy RTTY. Compietely solid state,
TTL clrcuitry using G10 glass boards, regulated power
supplies, and transistor loop switch.
RKB-1 assembled, only $275.00.*

HAL provides a complete line of components, semi-conductors, and IC's to fill practically any con-
swruction need. Send 24¢ to cover pestage for catalog with inio and photes on all HAL products

available,

“Above prices do not include shipping costs. Please add 75¢ on parts orders, $2.00 on largers kits,

Shipping via UPS whenever possibile; therefore, street address required,

HAL COMMUNICATIONS CORP., Box 365 A, Urbana, lllinois 61801
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/WANT MORE FOR YOUR MONEY?

S0, you've gotten the most for your money—hby buying your new rig from “Ham
Headquarters USA”l But, here's how you can get even more,

Just hitch your output to one of the new Hy-Gain 6 element Super Thunderhird DX
Beams, and let its high forward gain concentrate your RF power right where you want it.
Make your say 500 watts crash thru the QRM like a couple of KW or more! See how its
narrow aperture and high Front-to-Back ratio lets you pick the weak DX out of the
thundering herd all around you.

A pgood radiation system is a sound and worthwhile investment. And, you always get
more dividends when you deal with the leader. Now 15 "the time to pet it up! Visit any

of our stores, or drop me a line, today, TNX
73 Bl Harnridon waaa

SUPER

- THUNDERBIRD 1

MNewest design, with electrical and

mechanical improvements. Handles

Afull legal power, 24 ft. hoom, turning
radius 20 ft. Beta matched feed.

6 Element $1799%

$6995

The new Hy-Gain 10 thru 80 Wide Band VERTICAL

H

“400” ROTATOR

Here’s the rotator for every ham!
If you don't know about it yet -
ask for specification literature.
If you do Know it - just shaot your
order to Harrison, now!

For even more signal, use TIMES coaxial
cable; low loss RG - 8/U
$16.95 per 100 foot coil.

IT"S HARRISON FOR ALL ™
HY-GAIN PRODUCTS!
TRI-BANDERS,
TH3 MK3. Improved 3 element 10-15-20, 2 KW
PEP trap beam. Turning radius 15.7 ft. $144.95H
TH3 JR. 3 element, Jumior. 12 ft baom.“ 143 ft.

&

is the answer! 26 feet high, needs no guys. 18 AVT/WB

turning radivs. 600 W PEP. .3 9995
TH2 MK3. Two element, 2 KW PEP 6 ft, hoom,
143 ft. TR. wreree $;,99.95 i

a

{40 thru 10 meters Wide Band VERTICAL 14AVO/WE — $49.95)

Newest and finest quad,
replete with design im-
HEAD&UAHTEHS FOR  |provements for better
performance, longer life.
MOBILE e BASE Complete, nothing else

2METER ANTENNAS  [to buy!
$139.95

H a r[’s ont “HY-QUAD" . : l

Cramped for space?

PROMPT ORDER DEPT. :
We carefuily pack and ship .
ham gear, accessories and parts to so n Sy
most any part of the world, a rrl 1
Addrass your arders to: ‘ .
20 SMiTH STREET “HAM HEADQUARTERS, UISA"

Farmingdale, N.Y. 11735 FARMINGDALE, L.I. |} NEW YORKCITY [VALLEY STREAM
Or — Phone your orders to 2265 ROQUTE 110 |8 BARCLAY ST:!EET (1A0t SRUN:\ISE HAWY’,
4 les Saouth of LIE exit 495 Near City Ha oekaway Ave,
\_ {516) 203-7980  J* ™% 2037900 BArclay 7-7922 (516) 872-9565

DPEN NITES TIL 9 p.m. OPEN NITES TIL 10 p.m



KENWOOD’S SUPERB
SSB TRANSCEIVER

TS-900

FEATURES: * Break- m CW with sidetone * Built-in
100 KHz and 25 KHz crystal oscillator * Built - in RIT
and RIT indicator fight | * Built - in RTTY frequency
shift for FSK + Built - in noise blanker » Built - in VOX
« Modular construction repair in or out of
equipment ¢ RF AGC to prevent front end overload to
strong signals » Completely solid stafe except final
section « 1 KHz readout

GENERAL SPECIFICATIONS: * Frequency Range: 2 -
30 MHz Amatuer Bandaand WWV = Mode: 55B, CW,
or FSK * Power Output 150 watts PEP nominal into
50 ohms for $SB, 100 watts nominal into 50 ochms for
CW, 50 walts nominal into 50 ohms for FSK
* Frequency Stability: Within 100 Hz during any 15
minute period after warﬁnup. Within + 2 XHz during the
first hour after 1 minule of warmup = Recelver
Sensitivity: 0.5 microvolts for a 10 db (signal +
noise)/noise ratio * Receiver Seleclivity: 85B and
FSK — 2.2 KHz bandwidth {6 db down), 44 KHz
bandwidth (60 db down), CW — 0.5 KHz bandwidth
{6db down), 1.5 KHz bandwidth (80 db down), {with
oplional CW filter ms!alled) » Dimensions: 12.6" wide
% 5.5 high < 126" deep * Weight: 26.5 pounds (32.5
pounds shipping weight) * Price: TS - 900 $745.00, PS
- 800 (AC Supply) $110.00, DS - 900 (DC Supply)
$130.00, VFO - 500 (Remote VYFO} $195.00.

See the Kenwood line dt the failowing dealers:

NEW SOLID STATE

THE KENWOOD R-599 RECEIVER...1.8 to 29.7 MHz
(Amateur Bands) # Bizl readout to %4 KHz @ Special
detectors for SSB, AM, and FM e Transceive operation
with T-599 e Built-in 100 KHz and 25 KHz calibrators
® Built-In 500 cycle CW filter » Provision for 2 meter
and 6 meter coverage with accessory self-contained
converters @ 120/240 VAC or 12 VDC operation & All
solid state ® R-099 — $345.00 Converiers - $31.00
$-599 — $16.00.

THE KENWOQOD T-599 TRANSMITTER ... Clear, stable,
selectable sideband, AM and CW e 4.way VIO flexibility
ples RIT when used with- the R-593 @ Amplified ALC &
Built-in VOX e Full metering @ Built-in CW sidetone
monitor and semi-automatic break-in CW e Built-in
power supply for 1207240 VAC operation e Only 3 vac-
uum tubes ® 200 waits PEP input nominal ® Full ama-
teur band coverage (3.5 fo 30 MHz). T-599 - $395.00

THE KENWOOD T$-5115 TRANSCEIVER...a powerful
five band transceiver (3.5 to 30 MHz, amateur bands)
for operation on SSB and CW e Built-in VOX @ Built-in
crystal calibrator e Built-in noise blanker ® Receiver
Incremental Tuning (RIT} ® 1 KHz frequency readout ®
Eight pole iilter ® Exceptional stability ® Provisions for
instaltation of an accessory high selectivity CW filter »
500 watts PEP input for SSB & .5 uv sensitivity nominal
e Full metering — Cathode current {IP), plate voltage
(HY), ALC, and relative power output (RF} as well as an
S-meter ® Amplified ALC ® Heavy duty 120/240 VAC
external power supply. TS-5118 — $415.00 PS-5118 —
$105.00 VFO-588 — $105.00 CW-1 — $39.00

CALIFORNIA Communications Headquarters, San Diego

e Henry Radlo, Anaheim e Henry Radio, L.os Angeles e Webster Radio, Fresno ¢ COLORADQO Radio
Communication Co., Arvada ¢ FLORIDA Amateur Radio Center, Miami 8 Amateur-wholesale Electronics,
Miami e Slep Etectronics Co,, Ellenton & ILLINOIS Erickson Communications, Chicago & Klaus Radio
Peoria e Specirosonics, Chicago ¢ INDIANA Graham Elecironics, Indianapolis @ Radio Distributing, South
Bend e {OWA Hobby Industry, Council Biuffs @ KANSAS Associated Radio Communications, Qverland
Park e LOUISIANA Electronic Exchange, Matairic @ Trionics, New Qrleans o MAINE Down East Ham
Shack, Lawiston & MARYLAND Profassional Electronics, Baltimore ¢ MICHIGAN Electronic Distributors,
Muskegon e Radio Supply & Engineering, Detroit ¢ MINNESOTA Electronic Center, Minneapolis
e MISSOURI Ham Radio Center, St. Louis e Henry Radio, Butler @ MONTANA Conley Radio Supply,
Billings @ NEW JERSEY Simen Sldeband, Oak Ridge @ NEW YORK Adirondack Radio Suppily, Amsterdam
Harrison Radio, Farmingdala and NYC & NORTH CAROLINA Freck Radio & Supply, Asheville ¢ Vickers
Electronics, Durbham o OHIQ Amateur Electronic Supply, Cleveland o Communications World, Cleveland
Quesn City Electronics, Cincinnatl e Srepco Electronics, Dayton e OKLAHOMA Derrick Electronics, Bro-
kean Arrow @ Radio, Tulsa ¢ OQREGON Portland Radio Supply, Portland « PENNSYLVANIA JRS Distri-
butors, York e Kass Electronics, Drexe! Hili 8 SOUTH DAKOTA Burghardt Amateur Center, Watertown
e TEXAS Douglas Electronics, Corpus Christi e Industrial Distributors, Dallas e Ed Juge Electronics
Fort worth and Dallas @ Macdlison Elactronics, Houston & UTAH Manwill Supply, Salt Lake City & WASH-
INGTON  Amateur Radio Supply, Seattle o WISCONSIN  Amateur Electronic Supply, Milwaukes
(Prices subject to change without notice) Prices subject to change without notice




This

is the world’s

most powerful
shortwave
transmitter.

This compact,
single tuba ampiifier,
tocated in the EIMAC
faciiity, develops over
1300 kilowatts of 100%
modulated carrier. It is guickly and easily
tunable over the range of 15 to 30 MHz,
Drive power st the grid of the tube 15 less
than 5 kilowatts.

Using a single EIMAC X-2158 su-
per-power tetrode in a Confinental Elec-
tfranics transmission line-cavity configu-
ration, this amplitier combines high
power gain with excellent operating sta-
bility and complete freedom from circuit
parasitics.

A single amplifier stage using two
EIMAC X-2153 tubes is capable of over

2.5 megawatts of 100% modulated

divigien

carrier. Two am-
plifiers combined
would make a 5
megawatt irans-
mitter a practical reatity.
The EIMAG X-2159 super-power
fetrade is designed for MF and MF
broadcast service, VLF communications,
55B Ydnear service and extremely high
nower pulse modulator applications.
The X-2158 is another example of
iomarrow's tube that's ready today at
EIMAG. For complete information, con-
tact EIMAC Division of Varian, 301 in-
dustrial Way, San Carlos, California
94070, Or any of the more than 30
Yarian/EIMAC Eleetron Tube and [e-
vice Group Sales Offices throughout the
world.

varian
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