


the tempo line
«.a reputation built on
quality and value

IN LESS THAN THREE YEARS THE TEMPO LINE HAS ESTABLISHED A SOLID REPUTATION FOR FIRST
RATE PERFORMANCE AT A REASONABLE PRICE. WHETHER YOUR INTERESTS LIE IN HIGH FREQUENCY $SB
OR VHF/UHMF FM, TEMPO DESERVES YOUR SERIOUS CONSIDERATION. YOU WILL NEVER BE SORRY.

e

I:;_ SSB TRANSCEIVER

Look at the specifications . . . look at the price tag . . .
ask any of the thousands of Tempo (NE nwners
about its reliability . . . and the reason for its unparal-
leled popularity will be obvious. The Tempo ONE
is now the proven ONE.

FREQUENCY RANGE: All amateur bands B0 through 10
tmeters, in tive 500 khz, ranges: 3.5-4 mhz., 7-7.5 mhz., 14-14.5
mha., #1-21.5 mhz., 28.5-20 mhz. (Crystals optionally available
{or ranges 28-2B.5, 29-29.5, 29.5-30 mhz.)

SOLID STATE YFO: Very stable Colpitts circuit with transistor
buffer provides linear tumng over the range 6535 mhr. A
passhand filter at output is tuned toe pass the 5-5.35 mhz.

range.
RECE(VER OFFSET TUNING (CLARIFIERY: Provides =5 khz.
variation of receiver tuming when switched QN.

DIAL CALIBRATION: Varnier scale marked with one kilohertz
divisions, Main tuning dial calibrated D-500 with 50 khz. points.
FREQUENCY STABILITY; Less than 100 cycies after warm-up,
a:d less than 100 cycles for plus or minus {0% line voltage
o

MODES (F OPERATION: S8B upper and lower sldeband, W

and Al
INPUT POWER: 300 walts PEP, 240 watts CW
ANTENNA IMPEDANCE: 50-75 ohms
CARRIER SUPPRESSION: =40 dB or better
SIDEBAND SUPPRESSION: —50d8 at 1000 CGPS
THIRD QHDER INTERMODULATION PRODUCTS: -30 dB (PEP)
AF BANDWIOTH: 300-2700 cps
REGEIVER SENSITIVITY: %auv input 5/N 10 dB
AGT: Fast attack siow decay for SS8 and CW,
SELECTIVITY: 2.3 khz. (-6 4B), 4 khz. {—60 dB)
IMAGE REJECTION: More than 50 d8,
ALDIO QUTPUT: 1 watt at 10% distortion.
AUDIC OUTPUT IMPEDANCE: § ohms and 800 chms
PGWER SUPF‘LY Geparate AG or DO required. See AC
"ONE' and DC1-
TUBES AND HF—M!CONDUCTOHS
transistors

18 tubes, 15 diedes, 7

TEMPO " ONE" TRANSCEIVER $349.00
AC/ONE POWER SUPPLY 117/230 voit 50/60 cycle § #9.00
DG/ 1-A POWER SUPPLY 12 vaolts DS $110.00
YF-ONE EXTERNAL VFO $ 99.00

LlNEAR AMELIFIER
Small but powerful, reliable but inexpensive, this
amplifier is another top value from Henry Radio.
Using two 8874 grounded grid triodes from Eimac,
the Tempo 2001 offers a full 2 KW PEP input for
S58B operation in an unbelievably compact pack-
age (total volume is .B cu. ft.). The 2001 has a
built-in solid state power supply, a built-in antenna
relay, and built-in quality to match much more ex-
pensive amplifiers. This equipment is totally com-
patible with the Tempo One as well as most other
amateur transceivers, Completely wired and ready
for operation, the 2001 includes an internal blower,
a relative RF power indicalor, and tull amateur
hand coverage from 80-10 meters. PRICE: $545.00

YAESU

... a name proven through world-wide use.
..- now available at Henry Radio. Comein,
phone or write for complete specifications.
We ship almost everywhere.

FT<101......... Transeelver ..o e £549.00
FYdx-401 Transceiver . §59.00

Fl-2100 . .. Linear Amp with tiibas 339.00
Y3550 . .. Digital Counter . _...._..... 269.00
Fv-101 | ... Faternal VRO L. ... 9300
SP-1D1P vev. ... Speaker/patch . S5 00
SP101 L Speaker ..., 18.00
Fy-401 ..... ... External VFO __. 5%.00
SRdMP L. Speaker/patch HH.00
SP-401 ........ Spedker ... .. 1400
YD-844 ,, ..., Dynamlcmxcrophone 26.00
XE-3C300G ..., . GW.iilter . 40,00
FAQ ... o FamLL ... 1830
MMB-1 ......_. Mabile bracket {00







‘New FPM-300, a low-priced, versatile, compact
SSB/CW transceiver with latest high performance
FETand mtegrated clrcults plus nded coverage.

e

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

The new transceiver has premium type glass epoxy printed circult board
construction for greater reliability, routine maintenance and features the
latest stafe-of-the-art solid state devices throughaut. The All-American
made radio, priced at only $535, is also equipped with a unique integrated
circuit speech compressor design for extended “talk power” plus many
other built-in features — alt goed reasons why you should be talking with

a Hallicrafters,

For additionai data see your Hallicrafters distributer or write or phone:

The Hallicrafiers Co., 800 Hicks Road. Rolling Meadows. lll., 60008 U SA.
Phone: 312/253-9600

You should
talkmg
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YAESU YOUR ASSURANCE OF PERFORMANCE & QUALITY

Amateur Pnce Net

F"' LINE MODEL 400DI4OOSD includes 6 & 2 Meters
FR 0X 400 $299.00 SP-400P $59.00 FLDX 400 ::;-l]lzlulggz Linear Amp.
FR DX 400 $D $393.00 SP-4005 $19.00 Exciter $339.00 $339.00

SPECIFICATIONS
FR-DX-400 RECEIVER  SPA00-P FL-DX-400 TRANSMITTER FL-2000B LINEAR AMP

Mode of Operation: SSB, CW and AM (FM}
Fraquency Rangs: 1.7-23Me¢, 3.5-4.1Mc, 8.9

Sansitwvity: SEB/CW; QSyV at S/S+N
10 db. AM; TuVf at S/S+N
10 db.

SSBICNIAN; 2.4%ci8 db
& kc/I5 dbh. AM; & ke
db 7.5ke/60db, ICW,; 00
cps/Gdb 1.5kc/60dhb]. (FM;
24kcfGdb),

Spunous Hespanss: Better than -60 db at 14Mc
Fregquency Stabality: After warm up less than

Selectlvivy:

100 cps. per any 15 mun
or 10% line voltage, tuctu-
&tign,

T-noich Atmenu-

ation: 50d

Antenna Impedancs: 59-75 ohms

Audin Output

Impadance: 4 or 800 ahma

Qutput: T watts & 5% distortion

Power Requirement: 100/110/117/200/ 220, oc
234 volu AC, 50 or 60 cps.,
approo., 50 watts

Dial Caliteation: !»0 ke main dial division, T
ke raading
Cahibration: 100ke or ke
Dimansions: " ‘lf2" W, 6 T/ 4"H 1
T
Weight; Appﬂ:u. 248 Ibs,
[ }opuon

SP400P: Hand Liner
Phons  Patch, spesker
it designed for the FT
dx 400 and 401 sanias,
singln side baod trans
wewsrs. Front panel:
Patch switeh, off and
on snich, {metar tevel
te phens final. TX
and RX gumn controls.
Faar apron: Receiver
8/4 ohm jack, €00 chm
recatv ar jack, manitar
null switch, balance
contrad, line {ack trans-
mitter 600 ohm jack
wans mitter Hz sk,

Frequency Coverage:Y.5-4. 1Mc, 6.9-7.5Mc. 13.9
14.5Mc, 20.921.5Mc, {27,
9-28.5Mc], 22.5-29.1Me,
{25.9-79.5Mc).

Maodes of oparaton: $58: Uppar and 1ower hide.

band on o] bands. CW; Grid

biock keying, VOX circust
kaying AM; Either side
band with carrier.

Main dial calibrated 0 to

S00ke and 500 to 1000ke.

Verniz dial calibrated O 10

S0ke and 5O to 10Dke in

Tke division,

Dis! Calitration:

Stabilizy: Less than 100 cycies within
any 15 minutaes after warm-
up, less than 100 eyelas
with 10% ehange o line vol-
tage.

Sidaband Sup-

pression: 50 b at 1000 cps.

Carsar Supprestion: Better than 50 db,
Distortion Products: In exemss of 30 db down

Erequency Respanse: 300 te 2700 cps.
Inpuy Power: SSB and CW-240 Watts PEP
AM-100 Wars,

Output Impadance: Nominal 57 ohms aduse
able with p1 natwork,

Microphone: High impedance dynamic
or erystal,

Powser Require

ments: 10/ 110/117/200/220  or
. LIV, 560 cps AL,
Dimensiany: VW e T4"H 1
15" D.
Waight: Approx. 2§ [bs

Hare is the opportunity you have been waiting for!

or the receiver,

Split frequency operation for working that choice DX and Net Operation.
This is the uitimate for complete coverage with control from either the transrmitier

? Mechanical Fifters for excellent sefectivity pius T notch refection tuning
Solid State VEO for excellent stability.
Cfarifier for Net operation.

Built in Monitor for listaning 10 transmitted signal,

100K C and 25KC calibrator - .3 step AQC.

Pick up & brochure at your Dealers and ask for Demonstration.

Circuit: Grounded Grid
Fregquency: 3010 30
meterz
1000
watts DC

Plate Valtage 2400
wolt BC

Power 115/230 volt AC,
Regquirsment %0/80 cpa
Imput
Impedance: Approx,
60 ohms Cutpur

Impadance: 30ts 100
ahms
Forced air
onchng
Tubes: 5728; 2 in parsiled
Dimepuons: T4 1727 W,
§ta"H, 120,

Weight: Approx. 40 lbs.

Max. |nput:

Caotng:

FACTORY SERVICE IS AVAILABLE WHERE WARRANTY HAS EXPIRED, MODIFICATION KIT MK-160 {160M)

$16.00

WITH XTAL PLUS LABOR. MODERNIZATION KIT MIR-1

FOR OLDER MODEL FT101 540.00 PLUS

LAEOR, BROCHURES WITH SPECIFICATIONS ARE AVAILABLE AT YOUR DEALERS LISTED BELOW:

HENR’\’ RADIQ STORESIZIIATT 4701
st Angeles, Anshum, CAL; Buder, Mo.
HAM AADIO CUTLET /415.343 5T5T
Burluwirn, Toal.
RACOM ELECTRONLCE/20G 256 6856
Hantae, Wath,

WILSON EL!’CTHONIW?W 457 P06
Fittman,
ED JUGE kLECTROHIBII'I 1 I2&ETI
1 Wweth, Ton
AMATEUR ELECTHDNIB SUPFLY /13 3424500
s, Theo

Milwaulkss. Yriz.; Cleed

\&/ YAESU MUSEN USA INC.

(I\I}U

7625 E. RUSECAANS AVE. UNIT 29 PARAMOUNT, CAL, 90723

FRECK HADIO & SUPPL Y704 X64- 9651
Ashavill

HARHI!ON RAADIOS 16 193 7950
Fuwmingdate, L1 Velley Stream. LE Nuw York Sy, N Y

TWX 910-346-7624
TEL 213-633-4007




wow ruseed IS A ALPHA 777

THE ALPHA 77 IS A NO-COMPROMISE POWER AMPLIFIER BUILT FOR
CONTINUOUS COMMERCIAL AND MAXIMUM-LEGAL-POWER AMATEUR SERVICE
IN ANY MODE, 10 THROUGH 160 METERS
ft has to be exceptionally rugged to allow E.T.0. to warrant the
entire amplifier for a full year and the transformer for an additional
full year! Here's part for the inside story:

& FEIMAC'S FINEST GROUNDED-GRID} TRIODE, the ceramic-metal 8877,
with a conservative 1500 walls plate dissipation. Operating under
manufacturer-recommended conditions, it delivers an outstandingly
clean, sharp, legal-limit signal with only 50-75 watts drive.

e 1.5 KVA CONTINUQUS DUTY TRANSFORMER; tape-wound, grain
oriented core for maximum efficiency and minimum bulk.

e 25 MFD, 4 KV OIL FILLED polypropylene dielectric filter capacitor.

® RUGGED BANDSWITCH: 20 ampere silver contacts, 6 KV ceramic
insulation.

® MASSIVE COILS: Silver-soldered and heavily plated main tank, husky
Teflon®-insulated toroids in a full pi-L. network.

® 7.5 KV VACUUM VARIABLE tuning capacitor; 10 pf minimum
capacitance to maintain optimum circuit efficiency at all frequencies.

® VACUUM T/R RELAYS for extremely fast, silent changeover. Plus
electronic T/R switch for full break-in CW.

® FULL-CABINET COOLING by whisper-quiet, computer-grade, ball bear-
ing blower. Heat is ducted out the rear.

® BATTLESHIP CONSTRUCTION using 4% thick aluminum main end
plates.

The ALPHA 77 is /oaded with versatility, performance, and ruggedness.

PAYNE RADIO HAS THE ALPHA 77 IN STOCK
FOR IMMEDIATE DELIVERY

Write or phone Don Payne, K41D, for an illustrated brochure, operating
experience, and a king-size trade on your gear.

ALPHA 77 by EHRHORN TECHNOLOGICAL OPERATIONS, INC.

" PAYNE RADIO

Phones: Six Days (615) 384-5573 Nights, Sundays (615) 384.5643
Box 525 Springfield, Tenn. 37172

1
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‘for the EXPERIMENTER!

INTERNATIONAL EX CRYSTAL & EX KITS

OSCILLATOR « RF MIXER « RF AMPLIFIER + POWER AMPLIFIER

ey

1. MXX-1 TRANBISTOR

RF MIXER

A single tuned circuit intended for
signal conversion in the 3 fo 170
MHz range. Harmonics of the OX
oscillator are used for injection in
the 60 to 170 MHz range. La Kit 3
to 20 MHz, Hi Kit 20 to 170 MHz
{Specify when ordering) ........ $ 3.51)

2. SAX-1 TRANSISTOR
RF AMP

A small signal amplifier to drive
MXX-1 mixer. Single funed input
and link output, Lo Kit 3 to 20
MHz, Hi Kit 20 to 170 MHz
{Specify whan wordering)......$3.50

3. PAX-1 TRANSISTOR
RF POWER AMP

A single tuned ocutput ainplifier
designed to follow the OX oseil-
latar. Qutputs up to 200 mw,
depending on the fraquency and
voltage. Amplifier can be ampli-
tude modulated. Frequency 3,000
1o 30,000 KHz $3

4, BAX-1 BROADBAND
AMP

Genaral purpose unit which may
be used as g tuned or untuned
amplifier in RF and audic appli-
cations 20 Hz to 150 MMz, Pro-
vides 6 to 30 db gain. (deal for
SWL. Experimenter or

Amateur

5, OX OSCILLATOR
Crystel controlled trensistior type.
Lo Kit 3,000 to 19,999 KHz, Hi Kit
20,000 to 60.000 KHz. {Specify
when ordering} %2,

A\ /

6. TYPE EX CRYSTAL

Available from 3,000 to 50,000 KHz.
Supplied only In HC 6/U holder,
Calibration is =+ 02% when oper-

ated in [International OX circuit
or its eguivelent. (Specify
requUenty] .. ceene .. 5885

N\

/

INTERNATIONAL
PRECISION BRADIQ CRYST

supplled to meet specifications M

CRYSTAL

{GP) for “General Pur
TYPES:

applications
S% for *Commercial
(Ha) lor “High Actura
peralure toleranc

-

International Crystals are available from 70 KHz
to 180 MHz in a wide variety of holders.
Crystals for use in military equipment can be
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“It Seems t0Us...”

THE ATTACK ON 220

N AN ACTION long anticipated, the Fed-

eral Communications Commission has
announced its proposed disposition of the
petition of the Electronic Industries Asso-
ciation seeking expansion of the Citizens
Radio Service frequency space at the ex-
pense of amateurs. The notice was released
barely in time to include a hrief report in
July ¢87T, by last-minute replacement of one
page. The full text of the proposed rule
changes appears in ““Happenings™ this issue.

The single document combines two act-
ions, One is a Notice of Proposed Rule
Making, which specifically conteraplates de-
letion of 224-225 MHz from amateur use
and establishment therein of *‘a form of
fixed and mobile” service. It would be called
“("lass BE* in the Citizens Radio Service, with
40 channels of 25 kHz spacing. The second
is a Notice of Inguiry which in effect says,
“Yes, folks, we know very well that the
27-MHz Citizens band is a mess, but please
{orget about that for a moment, as we plan
to take care of those problems somehow
later, Meanwhile we want 224 MHz to be
entirely respectable, and thus we need all
your good sugpestions as to what the rules
should be. What kind of communication
should be permitted? What limitations as to
power, antennas, frequency control? Should
we require automatic call sign identification?
Where are we going to get the money to pay
for additional adminisiration and enforce-
ment of rules governing 10 million predicted
licensees?” And so on, Comments on these
and additional points are invited by the
Commission, to be supplied by September
20,

The EIA petition was filed more than
two years ago. The facts that the Com-
mission took so long in acting on i, and that
the proposal is considerably less than E[A
asked for (1 MHz proposed, vs, 2 requested},
indicate rather positively that the FCC and
staff are not at all fully convinced of the
suitability of the whole idea, The extent to
which they seek extensive opinion through
asking many basic questions underscores
that position. It is, in fact, a somewhat
surprising document in that it contains as
many Of Moie arguments against the concept
as it presents in support! Thus the nature

and extent of comment FCC receives may
well shape the outcome.

The Leapue’s response will certainly be
one of strong opposition, in consonance
with views earlier expressed to FCC (April
1972 QST, p. 81). But we believe each and
every amateur and radio club concerned in
this matter should also register an opinion
with the Commission. An original and 14
copies is the normal requirement, but if
copies are a problem, send at least an
original since it will get some consideration.
it is most important, however, that the
statements be factual and carefully reasoned;
if purely emotional, or express only a simpie
“no” or “‘opposed,” they will have little
effect.

More frequently of late we are hearing,
from good and true, mature and dedicated
amateurs, the guestion whether we hams
have really done the smart thing all these
years, in attempting careful compliance with
our regulations — only to find FCC is pro-
posing to take frequency space away from us
and give it to the most undisciplined and
scofflaw group in the history of com-
munications regulation. We see an easing of
the requirements in some services (e.g.,
broadcasting), all the while FCC is adding
restrictions to the amateur rules. But ef-
fective opposition to such confusing and
certainly undesirable trends must be ex-
pressed rationally and factually, not with
venom. S50 avoid emotional outpourings,
even if that is your gut reaction, We hope
you share our view that with the fast-
growing development of 2-meter fm for
amateur use, the band segment involved wiil
be far better used “in the public interest” by
amateurs with their established record of
responsibility and self-discipline. The whole
idea behind the Class E proposal is predica-
ted on assumptions (e.g., that this service
will be disciplined, responsible and control-
lable), which all the long experience with
(Mass I} demonstrates overwhelmingly to be
very dubious at best.

Proponents of the frequency grab are
banging the drum for it, trying to show how
everyone will benefit, “Inexpensive gear for

(Continued on page 25)



“League Lines...

it wag a cliff-hanger for a while = hundreds of repeater licensees and thousands of
users uncertain right up to the last minute whether they could continue operation beyond
June 30 while awatting completed FOO action on their license applications. Un the
28th, though, James Barr, Chief of the Safety & Special Radio Services Bureau (which
includes the amateur division) announced a partial granting of an ARRL petition for
postponement by extending the cffective date of the rules to August 30.

An accelerated retirement program for older government emplovees has resulted in the
rather sudden devarture of several key nersonnel at FCC == including, we regret to

say, Mr. Barr himself, two days after the above action, Another is Curtis B, Plummer,
Chief of the Field Engineering Bureau, which supervises our exams and keeps us on the
ball through monitoring and advisory notices of infractions. A third is Kenneth W, Miller,
Chief of the Emergency Communications Divislon, most cooperative with us in AREC and
KACES matters, among others, Aill have ham backgrounds, and we wish them many years
of pleasant Q80s.

Computer experts told us a 2% esrror was par for the ¢ourse in conversion to data pro-
cessing of our records (they must have been conservative!), Our thanks to thousands
of members who accepted being part of the uniucky two per cent and had patience

absconding with their dues, and such. We are gradually getiing out of the woods.

Lists of members up to a division In size are available to any affiliated club or a
petitfoning group of ten members. If you have any project in mind involving the

use of a membership list, such @5 promotion of a convention or hamfest, director
clection campaign, etc., be sure to get in touch with Hg, several weeks in advance,

for info on the types of addressing output available, tha cost, and the time for delivery,

The Supreme Court has agreed to review some conflicting lower court decisions on the
authority of iederal regulatory agencies to charge for license application or issvance.
This likely will stall further FCC action in its current propesal to up its own fees for

several services ~~a,y., 59 to §10 for the hasic amateur charge,

We're once again including a window decal of the ARRIL emblem with each membearship
renewal, after a perliod when they went to new members only. Several of you pointed
out that trading an automobile every vear or two or three requires a fresh one on hand
now and then. And for good measwe, we made up & special design and sent one to
each Life Member,

inflationary note: The Radio Society of Great Britain has been obliged te increase its
membership dues to an equivalent of about §13 vearly, And ai home, Volume VI af FCC
reqguiations, which includes the amateur rules, now costs you 3,50 from the Govern-
ment Printing Office, (Plug: the ARRL License Manual is still a buck —- and you'll
get it from Hg, weeks ahead of GPO deliverv (or immediately, at a radio distributor).

Every now and then we receive an unsigned lefter of complaint abhout something or
wther, such as the Q81 Bureau. Sorry, but unlesg vou let us know who you are, ii's
rather difficult for us to solve a problem. We'll respect your request for anonymity,
but need to know who you are in order io help.

Ham problems are no respecters of rank, 'W3USS had to shut down during the Watergats
inquiry when rf got into the audic system of the Senate hearing room.

One of the classier electronics magazines recently advertised, "We're looking for an
Editor . . . exgellant working conditions . . " We c¢an see why they're looking!

Don't forget to write FCC  gonceming 22{) ~~ see previous page,
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__The Micromountaineer

Miniaturization in a

Simple 40-Meter CW Transceiver

This tiny 40-meter cw transceiver measures only
1-1/2 X 3 X 5-1/4 inches. The key paddle is visible
at the lower left of the case. Power output is
approximately 500 millivwatts.

BY WES HAYWARD,* W7Z0L

LTHOUGH SLOW in coming, the QRP boom
has now grown to the siatus of being a major
ham activity. Much of the QRP-related popularity
is derived from the relative compactness of the
equipment, leading to ease of portable operation.
However, little of the pear deseribed in amatenr
literature has been as small as might be desired,
especially in critical portable applications. The first
step toward miniaturization is simplification, and
this approach was emphasized in the design of an
earlier portable package.l In that machine, some
degree of design simplicity was realized by using
crystal control of the transmitter, Since this was
consistent with the thermal and mechanical
stability requirements of the unit, the operational
hardship was tolerable. In the unit described here,
we go one step further with foll advantage of
crystal control being taken in both the transmitter
and the receiver.

In formulating a design philosophy it is en-
lightening o consider the practices which
dominate operation in our present-day c¢w bands.
Almost everyone has a VFO and the typical
operator assumes implicitly that this is the case. [f
an opetator calls CQ, he listens for answers only on
or very close to his transmitter frequency.
Similarly, he rarely answers a CQ uniess he can
transmit on a frequency close to that of the station
being called. A little thought soon conviness one

that it is redundant for the portable operator to
have receiving capabilities on frequencies where he
cannot transmit, Hence, when crystal control is
used in the transmitter, minimal capability is lost
by using the same crystal for receiver control. This
is easily realized, of course, with a direct-
conversion approach o the receiving function.
Great simplification results and such an approach is
the basis for the 40-meter transceiver described in
this paper, a total siation using only five transistors
and a single integrated circuit.

Fig. 1 is a schematic diagram for the “‘Micro-
mountainesr.” QI serves as the crystal oscillator
for both transmitter and receiver control, while Q2
is a keyed rf power amplifier. The transmitter
circuit is essentially identical to the vunit described
earlier? excepi for the VXO modification. Some
minimal freguency offset capability is necessary; if
it were not available, the portable operator might
miss a station calling him exactly zero beat with his
crystal oscillator, With most crystals, the two
toroidal coils inserted in series with the crystal will
yield a shift of 0.5 ot 1 kHz. The values of LT and
L2 are derived experimentally,

The busis of the receiver is 1« CA3028A product
detecior of the type described by DeMaw.2 This
detector was chosen over the many other options
available for reasons of economy and the relatively
high conversion gain avzilable, The additional

100 8.W, Danielle Ave., Beaverton, OR 97005,

1 Hayward and White, “*The Mountaineer — An
Ulira Portable CW Station,” (ST, August, 1972.

August 1973

2 See footnote 1.

3 DeMaw, “Solid-State Product Detectors,”
OST for April, 1969,

1
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dudic gain needed is provided by a simple two-
stage amplifier, Q3 and Q4. The station is com-
pleted by S, a General Electric type D-13-T
progiammable unijunction transistor operating asa
side-tone oscillator. Receiver mufing is provided by
removing the operating voeltage from the detector
during transmit periods. .

FThe key, which is built into the transceiver, is a
small microswitch. It is actusted by a strip of
prunted-circuit board. The key is surprisingly
usable, even when gloves are being worn. A simple
low-pass filter is included in the transceiver to
fucilitate operation near the local TV stations.

Concerning Construction

It might be worth making 2 few comments
about the construction techniques which were used
to realize a degree of miniaturization. To some
extent, a limiting factor in determining the
minimum practical size of the unit is the number
and tvpe of active devices used. Of equal signifi-
cance is the size of the passive components, such as
bypass vapacitors, variable capacitors, coil forms,
and resistors, The bypass capacitors used by the
writer were either miniature monolithic types for
of cirenits or dipped tantalum electrolytics for the
audio system. The two variable capacitors are
minjatuie $2-pF ceramic types. The coils are afl
wound on toroids from the writer’s junk box.
‘These units are not those specitied in the parts list,
since the cores used by the author may not be
readily available. All resistors are 1f4-watt com-
position types,

It is worth simplifying circuitry where possible
in the interest of miniaturization. For example, the
input rf choke and capacitor used by DeMaw in his
product detector are replaced by a link, with no
detectable change in perfortnance. The sudio trans-
former, T1, could probably be replaced with
resistors, with some l[oss in detector gain. This lost
wain could be picked up by removing the emitter
degeneration in Q4,

The fotal station is built on a 2 x S-inch
printed-circuit  board with minimal component
crowding. This, howsver, is realized only by using
double-sided board. One side of the board is used
exclusively as a ground plane with pads and

August 1973

Interior view of the W7ZO0I transceiver. The key
paddle and related microswitch are visible at the
upper right of the photograph. Doublesided pc
board is used for the main assembly.

connecting runs residing on the opposite side. Such
# circuit is easily fabricated at home by laying out
the pads and runs with thin strips of Scotch brand
electrical tape. The pround-plane side is completely
covered with tape, After the board is etched, it is
washed in cold water, the tape is removed, the
necessary holes are drilled and excess copper
ground plane is temoved by counter sinking with a
large drill bit around the holes. The components
are mounted on the ground plane side of the
cireuit board. In the author’s unit, a socket was
used for 1. It was force fit into an appropriate
hale and fixed with epoxy, This writer has found
this double-sided board method of construction to
be both guick and easy to implement, and it leads
to very clean performance, resulting mainly from
the shori, low-inductance ground returns. This is a
necessity when any high-density packaging is being
considered, although this unit is certainly not
densely packed when compared with modemn
industrial practices.

The iransceiver is packaged in a small Mintbox
measuring only 1-1/2 X 3 x 5-1/4 inches. The T-R
switch is a dpdt toggle type unit and the VYO
function is controfled with a spdt, center-off toggle
switch. Tn each case, slide switches would be
adequate. Usually, the unit is powered by a small
pack of penlight batteries or a 12-volt,
450-mA-hour nickel-cadmium battery residing ina
parka pocket. The total station, including batteries,
crystals, a fog, an antenna and a small 2000-chm
headphone will fit ecasily in one of the smaller
pockets of the author’s Kelty pack.

Some Closing Remarks

The unit shown is a bit awkward to demon-
strate without the usual tunable receiver, and the
operator who has never used such a transceiver is
frustrated initielly. However, once ote becomes
accustomed to the limitations of the machine, he
finds it surprisingly usable. A similar rig with the
same power output (5 watt) and a dozen
switched crystals has been wsed with suceess in a
number of Field Dav contests. Plug-in crystals are
used m the unit shown, only for reasons of
miniaturization,

ft should be ¢emphasized that, unlike the eatlier
Mountaineer paper, this article is not intended to
allow exact duplication. Parts procurement alone is
problem enough for the amateur and it is further
umplified if miniature parts are sought. The pur-
pose of this note has been merely to present some
of the ideas and techniques which have been used
to realize some degree of miniaturization. There
are a aumber of interesting variations that might be

{Continued on page 45}
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Recycling
Obsolete

Gear

An Approach to Buiiding at Home

BY ROBERT F. LEWIS* K7YBF, Ex-W8MQU

( NE APPROACH to building amateur gear at

home i3 to modernize obsolete commereially
made equipment. This can offer us great a
challenge and as much satisfaction as starting from
“scratch,”™ Obsolete or inoperative comimercial gear
can sometimes be obtained for little or nothing,
yet can be an excellent source of components
which are hard fo fabricate or hard to obtain, such
4s tuning mechanisms and metalware. With the
complex components at hand, the rest of the work
generally can be done with ordinary hand toofs,
4and excellent results can he obtained with a little
effort and patience.

The photographs here show the results of two
successive modifications to a National NC-100X
receiver. The author acquired the original version
of this goud old WW-2 vintage gem in the early
1960)s, at no cost. Although it was completely dead
and covered with dust, dirt, and wax from over-
neated tubular capacitory, it was basically sound
and presented excellent possibilities for modern-
ization.

* 1325 Avenida Regulo, Tucson, AZ B5710.

The first step was to strip the set down
completely to the bare metal and fo junk all the
originai resistors, capacitors, wiring, octal imbes,
and sockets, Oniy the mbtalware, power irans
former, tilter choke, i-t transformers, crystal filter,
tuning mechanism, and coil rack were retained. All
components were carefully dismantled, cleaned,
und reasseinbled. The chassis and cubinet were
refinished and labeled. The mechanical and
clectrical design was modified fo incorporate
miniature tubes wnd dual converston, and the
funing mechanism was changed from the original
general-coverage configuration to the five standard
hf amatenr bands.

After piving sabtisfactory service for nearly a
decade, the set was converted to the third version,
shown here, primarily because of the shift to ssh
aperation, with its more rigid frequency-stability
requirements, This time, the circuit was completely
redesigned for ssb operation unly, on the ZU-
through 10-meter bands. New features included
erystal-controlled HFO and BFO (hoth Isb and
ush), thigh-stability  300-kHz VHO, mechanical

An underside view of the receiver shows how a
little care and planning in the construction can give
the appearance of commercially built gear. Ser-
vicing of this receiver, it necessary, wil he "a
breeze."”

QST for



3500~ y 2045~ ; 455 .
vi VA P V3A MECH. V5
GBAe  P2R00ME) cuan (m) [ERENE) cug o) EME e FiTER o oBa6 | —
RF AMB 18T MIXER 2nD MIXER (21 KHz) 157 FF AMP
] | Y
AGC 1455~ 2500~ AGe
26,9585 KHZ 3000 KHz
\V2ls] V2B i V3B U3 (T)
BAUG GLI8A (P} '—ng?% BAUS o CATHODE fm—p VFO
100KHz STD, CRYSTALKSC, VFQ FOLLOWER ouy
AGC
| EECI
Vo V7A V78 V8
e GBAG »l  12AT7 w» 12AT7 s BAQS
2n0 I-F AMP PROD. DET. AUDIO AMP AUDIO AMP
)
453,650 (L58)
456,350 (U5B)
o0 +150v
Vo VI
eale o3 | os2 w POWER Loti05 REG.
BFQ VR 518V

Fig. 1 -~ Block diagram of the author’s receiver, a third-generation version of a surplus Nationat NC-100X.
For V2 and V3, the blocks with a T indicated in parenthases are the triode sections, and the blocks with a

P are the pentode sections.

filter, and provisions for HFQ, BFQ, and VFQ
output for transmitter excitation in transceive
mode, Solid-state techniques were not used, pri-
marily because of the author’s lack of design
expenence in this area. The current circuit con-
figuration is shown in the block diagram of Fig. 1.

The iatest model bears little resemblance to the
ariginal NC-100X from which it descended. None
of the original components remain, except for the
dzal assembly and one section of the tuning
capacitor. All of the original metabware was finaily
retited in favor of the lightweight modern-look
style. All metalworking was accomplished with
standard hand toois, and the cabinet was finished
in hammertone enamel,  Je spray can. Dry transfer
tabels were used for panel marking.

The preatest challenge in the design was to
obtain 2 calibration accuracy of essentially 1 kHz
per division over the 500-division range of the
National PW dial. Although the original tuning

Top view of the suthor's “recycled”™ NC-100X
receiver, after two successive modifications. In
reality, only the dial assembly and one section of
the tuning capacitor of the original receiver remain.

August 1973

capacitor was ostensibly of straight-line-tvequency
design, such did not seem io be the case tn the
author’s VFOQ circuit. The fist approach to the
problem was to try to reshape the rotor plates by
“drawing™ the plate assembly over 2 sheet of
abrastve paper. The original aluminum plates did
rot take kindly to this operation, however, and
they were finally yanked out and replaced with
new ones fabricated from do-it-vourself buass
stock. The desired plate shape was first caleulated
mathematically, then the piates were cut to shape
and soldered into the slits in the rotor shaft.
Needless to say, the calculated shape was a bit off,
especiaily at the band ends, and a good deai of
midnight oil was burned in the f{inal shaping
process before accepiable VF( culibration

accuracy was achieved. The finai result was a
recefver that would meet any commercial require-
ments for workimapship, appearance, and per-

sF—

formance.
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How to Solder

BY ROY HARTKOPF* VK3AOQH

EVERY TRADE and profession has some im-
plement which is associated with if. The
gardener has his spade and ruke, the carpenter his
hammer and nails, and the doctor his stethoscape.
The basic tool for anyone who works in electronics
is the soidering iron and until you ecan use it
reasonably  well, vou will never get much
satisfaction from your work. There is no magic
about using a soldering iron. As in any craft there
are some tricks and bits of knowledge which come
only  with practice. However, there are some
fundamental requitements which will be discussed
in this article.

Cleaning Sarfaces

Solder is an alloy, 2 mixture of tin and lead,
sometimes with small amounts of other elements.
‘This ziloy melts at a fairly Jow temperature, On the
cleaned surfaces of some metals the molten solder
will “wet” the surface and penetrate a tiny amount
into the structure making 2 bond which is as
effective as though there were no joint at all, buta
vontinuous piece of metal. To get this result the
first cssential is that the surfaces should be
compietely free from contamination. Plumbers and
sheet-metal workers achieve this by using acid ( this

+ 34 Toolangi Road, Alphington,
3078, Australia.

Victoria,

The won at the top is the type used for heavy
work, The smaller iron is & common kind used for
etched circuit-board work and for soldering small
devices, such as semiconductors and integrated
cirewts. The tool shown at the bottom is called a
soldening aid and is handy for looping wires around
terminals.
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is called a “flux™) to etch the surface and remove
alf dirt and corrosion. But in electronics work it is
not suitable to use this drastic method because the
acid left on the joint eventually corrodes the
components. Sa # is necessarv to use 4 nom-
carrosive {lux such as resin, Resin has the ability to
dissolve some of the impurities which are un the
surface, although fhe susface must be fairlv clean
before this can happen. When the metal to be
soldered is tin the resin is very effective, a3 the tin
altoys with the tin ip the solder, and a perfect bond
15 formed. This is why most components and
bookup wire are made with a tin coating oves the
copper conductor wire. An additional advantage of
tin is that it does not cosrode {that is, tamnish) in
the atmosphere us much as other metals. Circuit
boards, alse, often have their copper foils coated
with tin, Occasionally vou will find cireuit boasds,
copper braid, and so on, without any protective
coating at all. i the copper is clean and bright you
will have little difficuity in soldering, However, if
the surface is dull and discolored, it may well be
impossible to make a good solder joint unless you
scrape the surface thoroughly to remove the
impurities. Sometimes surplus components which
have been stored for a long time have corrosion
even on ihe tin-coated surfaces. Again, the only
remedy is to scrape the surface thoroughly until it
is bright and shiny,

Choosing Suitable Solder

The soider itself doesn't present many prob-
iems, As mentioned above, it must be esed with a
noncorrosive flux and the best way to get thisis to
use solder which is in the form of a tube with the
resin flux in the center. This it known as resin-core
solder and is used almost universally in electronics
work. Some manufactuzers make solder which has
not only one, but five separate cores so that the
flux is distributed more evenly. Resin-core soiders
can be bonght in different pauges and the use of
the comrect gange for the job not only makes z
better soldered joint but makes the work easier.
For the wiring of tube-type equipment and general
heavy work, No. 16 gauge is quite satisfactory,
while for soldering integrated circuits onto circuit
boards (and other fine work) a gauge as small as
No. 22 can be used to advantape. bxperimenting
with different gauges will soon show vou the best
one ior a particular job. [t will pay in the long sun

QST for



to have two or three different sizes of solder
handy.

Choosing the Correct Soldering lron

Probably the most important thing of all is to
use the correct soldering iron. There are many
brands and types of soldering trons on the market.
They range from those which are excellent to some
which are 5o unsuitable that one wonders if sume
manufacturers ever used a soldering iron! A fairly
common misiake occurs when some manufacturers
try to make a general-purpose toal, If you see an
advertisement which tells you that a particular
soldering iron 1s a universal tool and is suitabie for
the entire radio industry, don't buy it. Because it is
intended to Jo everything, vou can be certain it
will do nothing really well.

There ure several reasons why this should be sa.
The purpose of a soldering iton is to store heat und
apply it to the juint. The question is how much
hear is needed end Aow kot should it be? A little
soldering iron is fine for swnall joints but it can only
store a small amount of heat. i this iron is applied
to a [arge joint which contains a large amount of
metal, there just isn’t the necessary amount of heat
available to raise the temperature of the lurge
volume of metal to a level where 4 satisfactory
bond can he made. The manufacturers of these
socalled universal soldering irons try to get over
the problem by increasing the power which the
soldering iron uses. What they seem to overlook is
that a small bit (tip) stores only a small amount of
heat and has 2 small surface area also. So when the
iron is not in use and is resting vn its stand, the air
around it has only 2 slight cooling effect and the
bit gets far too hot. This means that the solder on
the hit and the bit itself oxidizes {that ix, burns or
corrodes) at 4 very rapid rate and the bit has to be
constantly scraped and retinned. However, when
the iron is used on light work, such as circuit
boards, the heat is so great that small components
and the adhesive naterial which bonds the copper
foil to the board are burnt and ruined. Even if
joints are made, the overheating causes them to be
unretiable, On the other hand if the iron is used on
heavy work it s still unsatisfactory because,
although it may be too hot, it will still not have 3
sufficient amount of heut stored to heat the large
volume of metal. Thus, the spot where the iron
touched may be overheaied for an instant and then
the heat wifl spread out and the temperature drop
so that the sest of the area is still toa ¢ald.

Even for a person who is an expert at soldering,
the use of the wrong type of iron can make
good-quality soldering almost impossible, and for a
beginner the results can be disastrous. Quite a lot
of people have lost interest in electronics because
they can’t solder without burning components and
spoiling circuit boards. In almost every case the
faudt is not with the person but because he was
using the wrang soldering iron and possibly the
wrong solder,

Now that you can see haw important it is to
choose the most suitable iron, here are some hints
which will help vou.

Avoust 1922

THE SOLDER FLOWS
ALONG AND UP THE
WIRE AND METAL

Fig. 1 — In a good solder connection the salder
flows afong the metal and presents a smooth, shiny
appearance,

It Look for an iron which vou find is
comfortable to hold. (You will be holding it a
lot!} A lightweight cord is an advantage because it
doesn’t drag when you move the saldering iron
around, Also make sure that the cord is not too
short.

23 If you expect to do a lot of work with
printed boards, transistors, and integrated circuits,
then vhqose a small iton but don’t expect to be
able to use it on heavier work. The power rating of
such an iron would be about 40 watts.

33 If you are building only tube-type equip-
ment, then a bigger soldering iron would be more
suitable. It should of course be nmch larger
physically and have z bit at least a quarter of an
inch in dizmeter.

4) Every modern soldering iron has replaceable
bits, See that these are available when you buy the
iron. With care and an iron which does not
overheat the bit should ast 4 long time, but it is a
good idea to have a spare on hand for when you
need it. There are some fancy-shaped bits available,
but uniess you are deing very specialized work
they are not much use, A sinple circutar bar with
the end tiled at an angle of 30 to 45 degrees is all
that is needed,

5} Finally there is a special type of soldering
iron which should have a mention. This type has a
switch on the handle su that the iron can be
switched on and off during the actual soldering
operation. Such an iron is usually called a soldering
“gun.” This is very usefal if one is not soldering
continuonsly, as the soldering iron heats up
guickly and the temperature can be controlled, But
& fafr amount of experience is necessary because if
une does not release the switch soon enough the
iron can become toa hot and everything burns.
These izons are available in different sizes for heavy
and light work, When vou have selected your iron
and brought it home you shouid make or buy a
suitable stand and mount it firmly on the bench so
that if the lead is accidentally pulied the iron does
not fall and smash on the floor possibly giving you
& nasty burn in the process,

There fs vne final aceessory vou will need.
When you have been sotdering for a while you will
find you are either « “wiper™ or a “flicker.” Lven
though the soldering iron hif does not get too hot,
or the solder bumn off, it is still necessary when
making a joint to have a bright and shiny film of
sofder an the point of the bit. If the iron has not



BLOBS OF SOLDER,
‘ POOR GONNECTION

Fig. 2 ~ A common practice of beginners is to
wind up with & ball of solder on the connection,
This usually means the material was not hot
eriough to melt the solder and cause it to flow
around the connection.

been used for a couple of minutes the surface of
the soider on the bit oxidizes and becomes dull,
and this impedes the transfer of the heat to the
joint, 8o to get a bright and shiny film of solder it
i necessary to melt a little fresh solder directly
onto the bit just before using it. To remove the
hlab of sulder thus formed une either wipes it off
or flicks it oft. The writer, a confirmed *flicker”
from way back, has an open-top container about
four inches square screwed to the workbench
under the soldering-iton stand. Over a period of
months this box gradually fills with solder and
suves o mess on the floor. The “wipers” should
organize a similar container with a piece of sponge
stightly damped, or u suitable piece of rag.

Seldering Technique

And so we come to the soldering operation
itself. Soldesing is something like patnting 4 house.
If vou have the correct materials and equipment
and the surfaces are perfectly prepared, then the
job is easy. If not, no amount of skill can make up
for poor materials and lack of preparation. Caretul
preparation of the inaterials means seeing that they
are bright and <lean, u$ mentioned earlier, but
contraty to what many people seem to imagine
there is not the slightest need to wrap wires around
terminals or twist them together before soldering.
This idea has come about because some manu-
facturers assemble a lot of components and then
solder the Jot at once to save time. If you can’t
hold the wires and solder them at the same time,
fhere is no teuson why you shouldn't hook them
together but it won’t make the slightest difference

ROUGH AND DULL
( SURFACES

Fig. 3 - A cold solder joint presents a rough and
dull appearance, and can be caused by insutficient
heat or movement of the connection while it 1s
cooling,
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ta the strength ot the joint. in fact a wrapped wire
vun sometimes make a badly soldered joint harder
to detect And if vou want to dismantle the project
later and use the comporents agsin, « wrapped
joint makes it very difficult to do so. What is 2
properly soldered joint? The important char-
acteristics are shown in Fig. 1. ‘The sketch rep-
reseiits a wire being joined to a flat surface, end on.

The sulder should run or flow over the metal
and the wire, The usnal description for this is that
the surfaces should be “wetted.” The opposite
situation is where the solder does not wet the
surfaces but draws away from them like waterona
gieasy surface. This kind of poor or dry joint 1s
shawn in Fig. 2. If you see this eifect anywhere on
the joint you can be swre it iz a bad one and it
should be recieaned and resoldered. By the way, 1f
you want to remove the solder from a joint then a
piece of clean copper braid laid on the joint and
heated with the soldering iron will soak up the
sulder a8 though it were blotting paper.

Finally, if the soider it not heated sufficiently
or if the wire is moved before the joint has
hardened properly. you can get the kind of result
shown in Fig. 3. This is called a “cold™ solder joint.
A joint which looks like this should be reheated
until it looks like the one in the first sketch,

There is one general tip which applies to all
suldered joints from the finest wire in a meter
movement to the soldering of gutter and down-
piper for a house. If vou have any trouble making 4
goad soldered joint, take the joint apast and clean
and tin each surface sepasately und try to put them
together only after both have been completely
wetted with solder. Incidentally, if you use this
method it is quite easy to solder a wire to a sheet
of aluminum ur to solder two pieces of aluminum
together, provided of course that the soldering tron
has enough heat capacity to bring the aluminum up
io the soldering temperature. This is how the joint
is made. Clean the surface of the aluminum as
tharoughly as you can and put a drap of ordinary
engine oil on it. Then, with a sharp knife oz scriber,
sratch the aleady cleaned surface «of the
aluminum underneath the wil film and withour
wiping the oil wway, tin the surface of the
aluminum as vou would do with any other metal.
Once it has been tinned you can solder any other
tinned metal onto it. But remember that if the
aluminum is even moderately thick you will need u
yery heavy iron (2 very hot small ivon is no
substitute, as has already been explained) in order
to provide the large amount of heat needed to heat
the alaminum,

That covers most of the basic information that
you will need to make a success of the craft of
soldering — essential for evervone who works in
electrontes, The formula tor sugcess cun he
summed up us: preparation, the right tools und
materials, practice and patience.

‘There are many more practical tips that one
picks up through experience, but if you master the
hasic techuique and start in the right way with a
suitable iron and the correct solder, you will have
won the major battle, Good saldering! [FEE

QST for



The WB4VVF
Accu-Keyer

BY JAMES M. GARRETT,* WB4VVF

T 18 QUITE POSSIBLE o send perfect code

with a straight key. It has been pointed out to
me, however, that my code left something to be
desired, Also, because I have never quite prasped
the fine art of holding & key firmly, [ am Q5 at
several bundred feet — audibly. Therefore, s keyer
was deemed a necessity.,

The price of commercial keyers is, however,
quite high, if the keyer will do a reasonable
amount of work -~ a requirement, since [ am
basically lazy. The Accu-Keyer is a result of frying
to design the maximum kever for the least cash
vutlay.

The Accu-Keyer has these features:

1} Seif<completing dots and dashes
23 Dot and dash memones

3 lambic operation

4) Dot and dash insertion

5) Automatic character space

6 5-50 wpm speed range

7y Low cost

A synchronized ¢lock provides uniform sturting
for constant-width characters. Also the dot-dash
decision is made at the end of the space following
the hit, allowing maximuem leeway in paddle
operation, The seven 1Cs used in the circuit can be
purchased for three dollars or so total, while alf the
rest of the parts should come fo less than twelve

* 126 W. Buchannp, Orlando, FL 32809,

The author's version wi the Accu-Keyer 1s built
into a Minibox. The keyer is powered from the
6.3-V ac line of the receiver filament supply. The
rectifier and filter components are shown at the
extreme left in this view.
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dollars including the printed circuit board, dde-
pending upon how good a serounger you are. Total
«ost should be less than fitteen dollars, offering
lots of performance for the money!

Lagic Description

Three types of paies are used v the logic
section of the keyver. There are three 7474 edge-
trigaered type £ tlip-flops, three 7400 quad twa-
input NAND gates, and one 741{ triple three-input
WNAND gate, for a total ot seven duab-in-line
prackapes. Al the gates are TUL types.

The 7474 is a clocked edge-friggered tvpe 1
flip-flop which has {wo invdes ol uperation,
synehronous and nonsynchronous. Non-
syuchronous inputs are the SeT (pin 1) and the
RESET (pin 4) connections. These inputs can be
used to force the ¢ and @ outputs into either a
high or low condition. SET, when grounded, forces
the { vutput high and RESET, when grounded,
forces the ¢ output low. The (7 autput is always in
an opposite state from the (7 output,

A synchronous input is provided (pin 2. §f
both the SET and RESET inputs are high and the
<lack pulse {pin 3) goes pasitive, the state of the D
input (pin 21} will be transferred to the Q autput,
i.e., 1 £} was high, & will go high, This transition
aan eveur only on the positive-going edge of the
clock puise.
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The two- and three-ipput gates are NAND-type
gates. Outputs of these pates are low only if all the
inputs to the gates are high,

Block Diagram

big. 1 shows that the keyer is composed of four
sections. In the nonsvnchronous section the gates
change logic state when the paddie is moved, while
in the synchronous section the logic changes in
step with the clock signal. The output drjver
changes the logic levels into voltages that will key
the transmitter. The +5 valts is developed in the
Zener-diode-regulated power supply.

The flip-flops and gates that perform the
functions in the circuit are shown in the blocks. In
the discussion that follows, 4 bit is defined as a
single dot or dash and the space following.

The present-bit memories store the information
us to which bit is being sent. ‘These inemories start
the bit by enabling the start-stop gates. These
vafputs are fed through an OR gate to the output
driver. A vounter is also enabled af the start of a
bit and disables the output at the beginning of the
bit space,

Next-bit memories allow the kever to re-
member one bit ahead. At the end of each bit four
conditions are passible with the next-bit memories,

11 if the dot memory is on, the kever will start
a dot.

-2y If the dash memory is un, the keyer will
start 2 dush.

3} If both are on, the keyer will praduce the
upposite bit from the one it is sending.

4) If neither is o, the keyer will assuine a
missing bit and antomatically give two additional
spaces,

The iambic gate is used to praduce the correct
input to the present-bit memosies for condition 3
ubave. At the end of condition 4, the snissing-it
detector resets the clock and enables the indtial
Jash~-dot gates. These pates ure used fo start the
keyer and synchronize the clock with the first bit
sent.
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Circait Description

The fullowing cireuit description is inchuded for
those who like to “chase through the logic.” in the
discussion, the part designation is followed by a
dash and the pin numbes. of the logic package.
Reference is made fo the purts in the circuit
diagram, Fig. 2. A timing «chart for the
syachronols portion of the kever is plotted in Fig.
3. The sending of characters AB is shown,

Clock pulses for the keyer are generated by a
relaxation oscillator consisting of Q1 and (2 with
associated parts. The base of QU is biased at about
1.4 volts by R1 and R2. R4 and R7. in series with
the vutput resistor, R6, connect the wemittes to
ground, This combination is bypassed by the
timing capavitor, CL. Q1 will thesrefore be hiased
on and some current will tlow through the
eollector resistor, R3, producing a voltage drop
which will start to turn on Q2. a pnp device, The
(2 collector will start going positive, forcing Q1 to
turn on harder through the speed-up capacitor, C2.
Cl will be forced to charge because of the current
gain of Q. At some positive voltage, Ol will
saturate and the charge across C2 will no longer he
sufficient to supply base current to the transistor.
Thegetore, Q1 will tuen off, causing 2 to turn off
and the output will return to zero. The emitter-
base junction of QF will be reverse biased until (11
in the vmutter cirenit discharges through R4, R6,
and the speed control, R7. A short posttive-going
pulse with » varying period, depending on the
speed contral setting, is produced across R6 as 4
result of this action. :

A reset input is provided by CRI to allow the
clock to start in syachronism with the paddle. ‘Fhis
input holds the emitter of (1 at a high level and
prevenis the clock from oscillating when no code is
heing sent.

Synrchronous Operation

Referring to the timing diagram, Fig. 3, t1 is
the time the keyer paddle is closed tor a dot. Logic
levels are shown for the points prior to this time.

QST for
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‘The upper plot is U7-6, which is the output of the
kever. At tl the dot paddle is closed, prodncing a
ground on U3-13, as will be explained later, This
Forces LJ3-8 high, U3-9 low, U&-3 high, and Us-8
low, causing U3-9 fo go high und (58 to gu low.
The reset to the ciock is removed, allowing the
viock to produce z pulse at 2, Prior to the paddle
viosure, J5-9 was low, forcing US-5 low. The U5-3
fow caused U4-6 und U4-% to be high, Therefore af
t1, Ua-12 will have 2 high from U3-8 and Us-13
will have 4 high from US-6. U6-11 will be low
wausing €17-6 to go high, starting the dot and
producing a high on U7-12.

At 12 the clock puise occuss on 1J4-3 and US-3,
Because U4-6 i3 heing held high by U5-5 low, it
will not change state. The reset on U5-1 has been
removed at tl, Because U5-2 15 high, US-5 will he
clocked high and US-6 low. The output at 1j7-6
will then go low because of the low on Us-I3
stopping the dot, U7-12 will again go low.

At t3, either pin 2 or 12 of U3 will be low, as
explained later, depending un which bit is required
acxt. In this example pin 2 is low calling for a
dash. At t3 the clock once again pulses and US-6
#ill go positive because LIS-2 is low. U3-3 will get »
positive-going clock pulse and therefore [13-6 will
go high and U3-5 Jow. U5-10 will always be held
low by either 4 fow an U6-1 or 176-2, a5 long as a
vharacter is being seat, because either U3-5 or ()39
will be low. Therefore the clock wilt continue o
man. A high on U3-6 will mean a high at U6-5, and
bevause U6-4 is high the nutput at U7-6 will go
high. OUnce again US-2 wall be high.

At t4, US4 will go low and U5-3 high,
removing the resets from U4-1 and Ud4-13. At tS,
115-3 is ctocked, but since the vutput on US-5 i
figh and US-2 is still high, nothing happens. U4-6
guey low, howevar, because of the high va U4-2.
Because Uid-6 is fied fo U4-2, it will continue to
change state at each clock pulse, as the input state
is never the samne as the cutput. Therefore at to,
ti4-6 will go high, clocking U4-11 and causing {14-8
to go low cutting off the output and placing U5-2
law again.

Auntomatic Character Generation

[f U5-6 goes high and oeither of the U3 inputs
ate low, such as at t8, the reset is removed from
LIS-10. At 19, U5-6 goes low removing the reset
from Ud-L. Thewfore at (E0, 04-5 poes high
clocking U5-11 and causing US5-9 to po low,
tesetting 115-3 low and US-6 high. 1his provides
gnather positive cfock at U3 and if no bit has heen
walled for the clock is held and the keyver waits for
another low on 13-1 or U3-13, If either U3-2 ar
U3-12 were low, as at 17, the kever continues and
generates another bit. The AUTO CHARACTER
SPACE switch, 81, shorts U5-13 and U5-12 causing
the clock to be reset immediately on detecting a
missing bit at Li6-3.

Asynebronous Circuitry

The purpose of this vitcuit is to provide an
input to U3 commanding a bit at the end of the
space of the last bit. As seen previously, this vecurs
when the present-bit memaries are clocked. The
circuit consists of six NAND gates cross coupled to
form set-reset Hip-flops and two gates to allow the
keyer to stari after the clock has been reset, ‘The
dot znd dash sections are both the sutne so only
une will be explained.

Wheo the clack is reset, U3-5 and U3-9 will be
high. Grounding noe of fhe paddles, the dash
paddle in this example, will force U1-2 high, and
sinee hoth U1-4 und U1-5 ave high, U1-6 will go
iow causing Ul-3 to remait high. The paddle just
needs to he tapped, therefore, U1 is high because
the clock-reset line is high, su UI-R will go low
starting  the synchronous operation dJescribed
curlier. Henceforth, both the UNC and 1124
sections are disabled by the low reset signal.

The output of 173-5 will go low dusing the time
of the bit us can be ween by the timing dagram. At
the end of this interval U3-2 will be clocked. it the
paddle is seleased before then, the flip-flop con-
sisting of U1A and U R will be raset because of the
low fad to U1-5 from U3-5. Assuming the input
from the dot circuit U1-13 ta be high, U3-2 will go

QsT for



Fig. 4 — Etching
pattern and
parts-tlayout dia-
gram for the
Accu-Keyer, Pat-
tern  is  actual
size, shown from
foil side of
board. Ready-
made circuit
hoards are avail-
able through the
author,

high when the paddie is released. This prevents
generating 1 double dot with a single tap of the
paddle. The paddie contacts must therefore be held
closed to generate consecutive dots ur dashes,

If both paddles are held or if one of the paddles
is tapped during a bit opposite to the one being
sent, jambic operation calls for the next bit to be
upposite. This provides for dot and dash insertion.
When both paddles are held, both Ui-3 and U2-8
are high. Therefore, both U3-2 and U3-12 would
be low if it were not for the iambic gates UID and
U2A. Assuming that a dash s being sent, U1-6 will
be low, causing a high on U2-5 and therefore a low
on U3-12, However, U2-11 and U2-13 will be low,
thus forcing U3-2 high. The inputs will continue to
reverse as long us both paddles are held, thereby
generating alternate dots and dashes.

Crutput Driver

The output from U7-6 is applied to Q3, which
in turn drives Q4. Q3 is driven into saturation
causing the base of Q4 to approach chassis-ground
potential. The current through Q4 is determined
by RI10 and is set to about 10 mA. Q4 will
withstand —100 volts when turned off. This should
be adequate for most modern transmitters.! Ob-
viously this keyer is designed only to drive trans-
mitters using negative grid-block keying. If cathode
keying is desired, an additional transistor may be
used to key the cathodes directly or through a
welay,

Power Sapply

The 5 volts is regulated by RI3, VR, and C3.
CR2 is used if operation from 6.3 volts ac is
required. The current through R13 should be 100
mA for propet regulation,

V|EDITOR’S NOTE: Some grid-block-keyed
transmitiers may develop more than 100 volis
across the keying terminals under key-up con-
ditions. If this is the rase, a fixed-value resistor
may usually be shunted across the key line to
lower the voltege somewhat, The resistance value
should be high enough to prevent keying of the
transmitier, usually a few hundred thousand ohms
to 2 few megohms.]

Asrnitet 17T 000000

ALL TRANSISTOR
GONNEGTIONS

W= WIRE JUMPER

Construction

A printed-circuit card has been laid out for the
keyer containing all parts except the controls, filter
capacitor, and rectifier in the power supply. The
board will fit neatly ina 3 X 2 X S-inch Minibox as
shown in the photograph. A terminal strip is
mounted along the rear to handie the inputs and
outputs. There is ample room to mount a small
6.3volt power transformer if operation from
[17-V ac is desired. At my station the keyer is
powered by the filament supply in the receiver.

Fig. 4 is an actuai-size board layout and parts-
placement guide for those desiring te build their
own boards. A ready-made board is available from
the author at a cost of $3.50. This is a glass-epoxy,
mil-grade predrilled board, so no profit is being
made at this price, 4 stamped return envelope
would sure be appreciated!

[t is essential that 4ll leads to the kever be
shielded from 1f. 1 use RG-174/T] coax, which is
small and does not take up 4 much space as the
andio type of shielded cable, A .01-F bypass
capacitor is provided on'the power input to remove
ef. As shown on the diagrain, the inputs from the
paddle are filtered by 150-ohm resistors bvpassed
by .B01-uE capacitors. [n stubborn cases it may he
necessary to bypass the paddle contacts at the
paddie itself.

Substitution of transistors for QI and Q2 may
require changing the value of RS to make the first
clock pulse the same length as the rest. Both
should be transistors with 2 beta of at least 60, Q3
is noncritical, and any good silicon transistor
should work, 4 should be capable of withstanding
the transmitter key-up voltage. Any pnp silicon
device having a reasonablé betx and meeting this
requirement should work, The value of C1 may be
juggled to change the range of the speed control.
The value specified gives a range of approximately
S to 50 wpm,

I would like to thank Duke Contini, W4YUU,

and Dave Phillips, WB4UQC, for their suggestions
and comments in the evaluation of the keyer. [{&F—)



Bearing and
Distance

Calulations
by Sleight of Hand

BY JERRY HALL#* KIPLP

HDW MANY TIMES bave vou ever wanted to
know the bearing and distance from yout
lovation un the earth’s surface to that of another
location some distance away  with a fais degree
of accuracy? §f you're interested only in an
approximation, you can, of course, get the desired
information easily from z globe or an azimuthal-
equidistant projection centered on your city or
sme large city near where you live. But for more
gxact information, such as you might desire for
pin-point accuracy in ziming a rhombic or V-beam
aptenna, or for pointing an array or dish for
long-haul vkt or ulf work, the only satistactory
way is to engage in some mathematical sleight of
hand known as spherical trigonometry. *“Ah,” vou
say, “but I’d rather buy a cumputer listing from
one of those fellows who offers them, und it’ll be
tailored to my exact location.” True, but have you
wondered how the compurer determines what
information to list? Resides, the exact destination
o1 remote point that interests you at the particular
moment may not be included in the computer
listing,

Using spherical triponametry isn’t al that bad,
anyway. All that’s involved is looking up sote
values in standard tables, performing a4 few
mathematical manipulations, and looking up a but
more information. And then, presto, there’s vour
answer! This article explains how the calculations
are made. A slide sule or an electronic caleulator
{pocket size or what have voul will be a great help
in doing some of the manipulations. although
neither is absolutely necessary, If you have access
to a computer, vou van use this information to
come up with your own vomputer listing. The
answer (if vouve made no errors) will be the
correct bearing as conventionally measured, clock-
wise from true narth — i) fo 360 degiees — with no
need ta mefer to a globe or map to determine
sectors or quadrants. ‘The calculations to be per-

¢ Associate Technical Editor, Q8T
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NORTH POLE

Fig. 1 - This sketch depicts the various terms
which are used in the equations for determining
bearing and distance. North |atitudes and west
tongitudes are taken as positive, while south
latitudes and east longitudes are taken as negative.

formed are based on a refined version of a pair of
equations that have appeared in many editions uf
The ARRL Antenng Book,} and on an ingenious
ides proposed in somewhat different form hy
Dennis  Haarsager, WAPKKR, for completely
eliminating ambiguous answess.2

Some amateurs, after tryving their hand at using
the equations in the Anfenng Book, have hecome
discouraged and given up. This is understandable,
because the bearing equation is ambiguous in that
the answer is an angle which is east or west of
north or south, The correct guadrunt must be
determined by other means. Too, errors have
pxisted in the example problem throughout dif-
ferant editions, and the cvonsegquent difficulty in
following the use of the cquations has perhaps
heen a source of contusion, The procedure pre-
sented here eliminates those problems.

The caleulations to be performed are based on
two trigonometric eyuations. Une 15 unchanged
fram that of the Antenna Book. The uther was
derived analytically from a nomogram  after
Ocagne® some years ago hy ihe writer, who
tailed to recognize its value at the time and put 1t
aside. More secently the eguation was derived
mathematically by D. “Fish” Fischer, KPAKK,+
and was also provided in a slightly different form
{using haversines} by Haarsager.S It is possible that
this sevand eguation has appeared in other texts,
for it is based on fundamental identities of
spherical trig,

1 Gee the chapier on “Finding Directions,’ pp.
283-285, 12th edition (1970},

2 private correspondence.

2 Reference Data for Radic Engineers, drd
edition (1949), p. 424, Federal Telephone and
Radio Corp.

4 Private correspondence,

B private correspondence, footnote xeference 2,
Haversine is a contraction for “half of the versed
sine,” the versed sine being 1 minus the cosine of
the apgle.
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Sume Definitions

Euach of uy has learned that the shorfest
distance between two points is a straight line.
Thus, it is true that the shortest distance fram, say,
North America to Austrada is a line ranning
through the approximate center of the earth, This
isn’t & very convenient path to follow if ane is
traveling, however. Elegctromagnetic waves don’t
propagate well over that path, either, By following
the shortest path o the earth™s surface between
those twa continents, one will be taking the
greatcircle oute. Exvept under unusual con-
ditions, tadiv waves traveling between the two
continents will also follow the great-circle puth.
Therefore, the equations are set up to give informa-
tion for the great-circle bearing and distance, for
the shortest path, For long-path work, the bearing
will be 180° away from the answer abtained by
these equations.

In order to determine the direction and dis-
tance from one point to another on the carth’s
surfuce, we muost define where those two points are
iocated. We do this by referring to the latitudes
and longitudes of the igcations — information
which is available from maps and tables such agin
an atlas or almanac. Fig, 1 will help you to
visualize the nature of the situation. That sketch
represenis the path between points sitvated rela-
tively such as Seattle, Washington, U8 A. (at point
A), and Sydney, New South Wales, Australia (at
puint B). In using these equations, nartherly
latitudes are taken as positive, and souotherly
lutitudes are taken as negative, Also, westerly
lengitudes are taken as positive, and eusterly
longitudes are tuken as negative. In all calculations,
the appropriate signs are to be retained. 4N
additions and subtractions rhroughout the pro-
cedure are to be made algebraically. Thus. if a
negative-value number iy subtracted from
positive-value muunber, the resultant will be
positive, and it will be the sum of the two absolute
values, and so on.

The Calculations

The two equations we'll be using for these
valoulations are:

cos £ = sind sin £+ cos 4 cos B cos [, {Eq. b
cos C = $in R — sind cos f2 {(Eq. 2)

cos A sin 7

where A = pour latitude in degrees

£ = latitude of the other location in de-
Brees
your longitude minus that of the other
location (algebraic difference). If the
resultant number is outside the range
between L1800, alpebraically subtract
or add 360, whichever gives a resul-
tant value between +180 and — 180
deprees,
distance along path in degrees of arc
true bearing from north if the final

L=

2 H

D
o=
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resuitant  value for £ i positive. If L
is negative, true hearing is 360 — C.
The term, cos, is an abbreviztion for cosine, and
the term, sin, is an abbreviation for sime. A
knowledge ot the meanings of these terms ispt
necessary for their use here. Tables of values of
these functions for various angles are available in
many reference books. Some tables express the
angles in degrees znd decimal fractions, and others
use degrees, minutes, and perhaps seconds. Your
latitude and longitude information must be in the
form which is compatible with the tables you're
using. It should be noted that the sine and cosine
functions may be positive or negative in value,
depending on the angle for which they ate taken.
‘The algebraic signs are not included in the body of
the mathematical tables, but imust be added when
substituting numbers info the equations. Tabie |
imay be wused for ready reference in assigning
algebraic signs. For example, the sine of 359 is
found to be 0.5736 from the trig fables, and from
Tuble [ is seen to be positive. The sine of —350 has
the same numeric value, but from Table [ is seen to
be negative; thus, sin(—35°2) = —{,5736. Stmilarly,
from Table | and the trig tables, it may be
determyined  that sin(=1109} = -{.9397, and
cos(— L1090y = —0.3420,

The actual calculating procedure uses, first, Eq.
1 to determine the angular value for D, in deprees.
From this value the path-length distance may be
determined in miles or kilometers. Next, Eq. 2 is
used to determine the bearing angle — and that’s all
there is to it! Using the Seattle to Sydney exampie
mentioned earfier, let’s refer to Fig. | and see just
how the equations are used. From an almanac or
map we may determne that the location of Seattle
is 47037 N. lat,, 122020° W. long., and Svdney is
33054 8. at., 15101 E. long. Qur location is in
Seattle. Valugs for use in the equations are as
follows:

A = lat. A = +47037, and trom tables,
sind = 07387, and cos 4 = 0.6741
B = lat. B = 33054'. and from tables,
sin B = ~0.5577, and cos £ = 0.8300
L = long. A ~— long. B = +122020°— (- {51912 =
+273932", Subtracting 360 to bring this value
into the proper range, we obtain a value of
~B6028° for L. From tables,
cos . = (LO616
Substituting ito Eq. £,
cos 2= L7387 x (-0.5577T) + (L6741 x (0.8300
X (L0616
~0LATI0 5 (0345
= . 0.3778
D= 1120116
Each depree along the path equais 60 nautical
miles, and each minute eguals one nautical mile.
Therefore, 112011" of arc is equivalent fo 60 X
112+ 11 = 6720 + 11 = &731 nautical miles. To
convert to statute miles, maltiply by [ 15078, 1f
the distance is desired in kilometers, rather than

1!

6 Prom Table 1, it may be seen that [; the
angle having a cosine of --{),3775, must lie either
between 90 and 180 degrees, or between —90 and
—180 degrees. I)is always talken as positive.
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Angle Sine  Cosine
00 1 90Q + +
900 to 1300 +
00 to —00° - +
-B0° to —1800 -

Table | — Algebraic signs of functions of angfes.

statute miles, multiply nautical miles by 1.832.7
Doing fhis, we tearn that the distance between
Seattle and Sydney i& 7746 statute miles, or
12,466 km. Then substituting into Egq. 2 and
taking the value for cos £ as just determined,

=ML S5TT - O73IBT X (=0.3775)
3.6741 % sinl [120117)

= LWOLSSTT 8 07387 X 0.3775
06741 ¥ 0.9260

- =l3STT+ 02789 . 02788 . ) 4467
6242 1.6242

vos (o=

= 116032 (always positivel. However,
because the value of /. was negative, the
cotrect value for C' is 3609 — 116932 =
243028,

Thus, the true bearing from Seattle to Svdney
is 243928" and the distarice is 7746 statute miles.
if the bearing from Sydney were desired, it would
be necessaty only to work through kg, 2,
interchanging latitude values for 4 and B. Because

7 Because the earth is not a pexfect sphere, a
degree of arc represents varying distances on the
earth’s surface, depending on the latitude, At the
equator, one degree is equivalent to 689.41 statute
miles, while nne degree at the poles is equivalent to
68,70 miles (ref,, Handbook of Chemistry and
Physics, Blst edition, 1870-1971, The Chemical
Rubber Co., Cleveland, (Ohio}). The conversion
values given in the texi represent an average.

of the way in which L is defined, L will be positive
in this case, and it will not be necessary to subtract
from 3600 {g get the true bearing at Sydney,
which is 460357,

These equations, spplied as described above,
may be used for any two points on the earth’s
surface -- both locations in the northern hemis-
phere, both locations in the southesn hemisphers,
gither or both on the eguator, and so on. The
equations themselves are exact, not being based on
any approximations. However, there are some cases
where practical limitations exist in the aceuracy of
the results obtained fromn Fq. 2, in relation to the
number of decimal places used from the trig tables.
These cases are where both locations are gear or at
exact opposite points on the earth {antipodes),
where the locations are close together, or where
vour location is at or near one of the poles, (At the
poles, ull directions are either south or north,
anyway.) More specifically, these situations exist
when lat. A is near £909, or where ) is near 0° or
[ROC, In these cases, use of tables with several
decimal places will improve the accuracy. A better
method would be to locate tables of secants and
cosecants, and, instead of dividing by sine IJ in Eq,
2, multiply by cosecant [, fn this way, much
hetter resolution may be obtained for values of D
near O and 180 degrees,

Perhaps the upshot of all this information will
be u reversion to the true definition of the (3 signal,
“QTH?™ — what (s your pasition in latftude and
longitude? Then, while in contact, those fellows
who ase fortunate emough to own electronic
calcnlators which contain provisions for handling
fog and trig functions can guickly calculate the
distance and bearings involved. Don’t be surprised
if, sometime un the air, you hear something like
this. “Good evening, OM. Your signal is -5 and
5-9 here, 6237 miles from vour location. By the
way, your correct beam heading for me is 53
degrees 22 minutes. How do you copy now! ™ [HEF—]

“It Seems .. .” (Continued from page 9)
the ham portion of 220 MHz” is the major
cry. Are you really convinced by such bait?
Be sure to look far beyond the sales pitch -
do we want to accept loss of g single kHz of
our spectrum, especially when the proverbial
camel’s nose in the tent is so perfectly
apparent? The world above 50 MHz has
become increasingly more jmportant and
will continue to develop as a prime com-
munications area.

We said each amateur and club con-
rermed. You may not currently be a user of
220 MHz - though if vou are a 2-meter fmer
you cerfainly will be sooner or later, as
crowding at 144 continues, In any event,
you are an interested party as an amatenr,
who knows whether 144 ot some other
band, perhaps your favorite, may be next?
loin us in speaking vp. Your voice will be
heard. [As¥]

\e-Straysiys

QST congratulates . . .

Raphael Soifer, K20QBW, special assistant to the
Assistant Secretary of Commerece for Maritime
Affairs, who has joined Bankers Frust Company,
New York City, as a vice president.

Douglas C. Andrews, K6VGH, of the Sunta Monice
Cutlonk, honored by the Los Angeles Press
Photographers Association for the best spat news
shot for 1972.

Harry Fine, W3KFA, Assistant Chief Engineer in
charge of the Research Division, Office of the
Chief HEngineer, Federal Communications Com-
mission, Washington, D.C.. honored by the In-
stitute of Electrical and Electronics Engineers with
the 1973 [EEE Patron Award,

). Ormrie Baumgardaer, W8BF, selected as Clitizen
of the Year by the Fairview Park (Ohio) Com-
wmunity Council in recognition of his many vears of
public service ax 4 radio amateur and for other
contributions to the community.
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The
Rochester

VHF
Converiers

A Club Project that Paid Off

BY FRED B. CUPP* W2DUC, AND
CHUCK ONESKE,** K2YCO

THE VHF CONVERTER PROJECT was started
when W2DUC and W2ACNS preseuted a pro-
gram on modern solid-state converters at ane of
the ¢ib meetings of the Rochester VHF Group.
Following the presentation K2YCO, then president
of the group, channeled the program in the stari of
g project organized along industrial kines. This
approach was, of course, planned prior to the
program, after considerable design effort had been
expended.

The project was well accepted and a lasge
number of club members signed up. Some of the
project members were “persuaded” ta act as
organizational leaders, heading up engineering,
production engineering, purchasing, material con-
trol und expediting, photography, and ad-
ministrative functions. A secretary and freasurer
were also “chosen.”™ As the project progressed,
members were ¢alled upon, as time and talents
permitted, to work in small teams performing the

* 27 Crescent Rd., Fairport, NY 11450,

®+ 27 Anpora D, Rochester, NY 14617,

Fig. 1 =~ The testing facility used by W2DUC to

assure that the completed converters met the
design specifications. A sweep generator and oscil-
loscape check the bandwidth. Gamn is determined
by the substitution rnethod using fixed attenua-
tors. Use of a noise generator was also part of the
final checkout progedure.,

design, fabrication, inspection, and fast of all
converfers (and power supplies).

Design Objectives

The enginceting feamn held sevetal meetings to
establish the design poals. Since a large number of
units werg to be constructed, it was immediately
obvious that printed-circust construction should be
used. Because both six- and two-meter converters
would be built, a universal design would be
desirable to enable ane cirenit buard to setve either
model. Other specific design goals were:

1) Low noise figure, less than 3 dB.

2) State-wi-the-art treedom from cross modula-
tion.

3) Sufficient gain to override the fronf-end
noise uf most receiyers,

4} Double-tuned bandpass tntevstage and out-
put circuits to achieve u flat response over a
two-MHz portion of vither baixl.

5) Filtering of the local wscillator chain in the
two-meter model (o reduce spurions responses,

All too often a club project is a “make-work™ undertaking that is supposed to
stimulate interest and gctivity within the membership. Many of them jail because they
were planned improperly and executed poorly, This prroject, by the Rochester (NY)
VHF Group, is an outstanding example of a successful undertaking. It succeeded
because the leaders recognized a need, presented an intercsting program to meet that
need, and enlisted the aid of many capable members to organize and conduct the
experiment, The converters that were the outcone of their efforts can stand alongide
the best of the lot. Whether you ave interested in vhf converters or not, the lessons

that can be learned bere should make this article bigh on your reading list.
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61 Small size and low power consumption.

7 Freedom from accidental mistuning during
the lite ot the converter, )
(ther points considered were such things as
treedom from the necessity of neutralization and
the use of moderately priced transistors.

Several breadboard models were vonstructed
and tested as the design evoived. Fig. | shows
4 completed converter and part of the final test set-
up.

Circuit Design

A schematic diagram for the six-meter con-
verter is shown in Fig. 2, and for ihe fwo-meter
model in Fig. 3. The configuration of the rf and
mixer portions of the circuit are virtually identical
for six and two meters, with the values of the
frequency-determining components being scaled
appropriately. The major difference between the
two couverters is 4 change in the local osvillator
chain. A minor change in the method of interstage
coupling was necessary to prevent stray-
capacitance effects from making the alignment
critical on the six-meter converter.

All inductors in the six-meter model and the
two-meter output circuit wre wound on Amidon
T-30-6 toroid cores. The tuned circuits are aligned
by spreading or compressing the furns around the
foroid core. After alipgnment the coiis are glued in
place with Silastic compound (sold as bathtub
caulk). .

50 MHz

The rf amplifier, Q1, is used in a grounded-gate
configuration. The input vireuit is tapped io
provide a proger match between the antenna and
source of the FET whife mamtamning a reasonable
(). The six-meter interstage coupling network
consists of 3, (U5, L2, and L3. Band-pass coupling
is controlled by the capacitive T network of U3
and (5 in satio with Cb. A 40673 dual-gate
MOSFET is used in the mixer circuit ¢0)2). Gate |
teceives the wignal, while gate 2 has the local-
ascillator injection voltage applied to it through
7. A dight umount of positive bias is applied to
pate 2 through R2. A top-coupled configuration,
using foroid inductors, sesves as the 28-Mllz
output gircuit of both converters,

The oscillator circuit in the six-meter model is
straightforward, reiyving on the drain-to-gate
capavitance of the FET for feedback. A tap at four
tarns from the hot end of the toroid winding
provides fhe injectinn to the mixer through
capacitor C7. In the two-meter coaverter, Fig. 3,
the st stage is identical to the six-meter version
except tor the tuning networks. L1, L2, and L3 are
4ir wound, self-supporting, und are formed inttially
by winding wire around the threads of a 1/4-20
bolt. The turns of L1 are spread to permit adding
taps prior to tnounting un the hoard. The degree of
interstage coupling i the two-neter wmodel is
controlled by the positions of L2 and L3. Since
they are mounted at right angles, the coupling is
very light. By changing the angle between these
two coils, the passband may be vptimized.

Fig 2

[ 5O MHE i #BMHz
L I
1 on
| | i
| i L\
I i : L3 i
; L4 ]
i 2
| it
} c1g gﬁﬂ
. TT001 <330
| [
f o
Jr— L—-._.. mr -t ,_L — e e P et - — e irie ——-_L._I?_.—‘ﬁ
EXCEAT AS INDICATED, DECIMAL ’
YALUES OF CAPACITANCE ARE
N MICROFARADS { uF |  OTHERS
ARE IN PICOFARADS | pF QB ppf )]
RESISTANSES ARE IN OHMS;
K 1680, M2 | Q00 OGO
5 L
3%
AN [y
Schematic diagram of the six-meter
converter, All resistors are 1/4-watt composition, tapped at 4 turns and 8 turns; L2, 13 turns; L3,
2, CB, €10 and €15 are .O01UF disk ceramic. C4 12 turns; L4, 18 turns; L5, 18 turns tapped at 4
is OTUF disk ceramic. All other capacitors are turns from cold end; L&, 26 turns tapped at 6
dipped mica. turns from hot end.
L1-L8, incl. — All No. 28 enam. wire wound an Y1 — 22-MHz erystals, International Crystal Mtg.
Amidon T-30-6 cores as tollows: L1, 14 turns Co. type EX.
QST for
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Fig. 3 ~ Schematic diagram of the two-meter

converter. All resistors are 1/4-watt composttion.

£8, €10, C15 and C18 are .0071-UF disk ceramic.

All other capacitors are dipped mica units.

1.1, 1.2, L3, L7, L.B ~ AN No. 20 enam. wire
formed by using the threads of a 1/4-20 baolt as
a guide, 1.1, 5 turns tapped at 1-3/4 turns and
3/4 turn from cold end; 1.2, & wrns; L3, 4
turns; L7, and L8, b turns tapped at 2 turns
from hot end.

In the two-meter oscillator stage Q3 is
changed to an oscillator/tripler by replacing the
source bias resistor with L6, Replace bypass
capacitor, C13, with a 30-pF value to resonate L6
near the crystal frequency. Source-to-gate capa-
citance provides the teedback in this case. The
drain tank is modified to provide output at the
third harmonic, thus eliminating the need for a
sepatate tripler stage. Q4 is used as an isolation
amplifier running at very low current level (as
controlled by R®) to provide attenuation of the
udjucent harmonics. This stage is g0t needed for
amplification of the oscillator signal but without
the zdditionai filtering, severe “hirdies™ may resuit
from nearby fm or TV stations. In both the six-
and two-ineter versions,  number of printed-
vireuit pads will be left aver when canstruction is
completed, These are the result of providing hoth
bands on a common pu layout. For example, the
isolation amplifier foltowing the osciflator is not
used on six meters. Therefore this stage 1s bypassed
by a jumper wire fram L& to C7. Five additional
holes are located in the ground area ulong the
centerline of the board and between of and mixer
stages. Componiént Tead clippings are soidered iato
these holes to provide a mounting fur the shieid
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L4 — 18 turns No, 28 enam. wound on Amidon
T-30-6 core,

LS — 18 turns dike L4, tapped at 4 turns from cold

end.
L6 — 068 UH minature inductor, Delevan 1025
series or J.W. Miller 9230-16.

- 38.666-MHz crystal. International Crystal
Mfg, Co. type EX,

Y1

partitions, which are soldered to the wires where
they exiend through the bouard. Fig 4 shows the
parts layout for the six- and two-meter converters.
Notice that vne lead of C3 must reach past the
ground hole and connect to the foil. R3 is not used
on the six-meter converter,

Construction Begins

After the design had been established firmly,
other teams swung ianto action. The project ad-
ministrator maintained a ciose watch on all phases
of the effort. The secretary, WB2RJB, and his team
prepared the detailed parts [ists for use by the
purchasing agent W2MPM. They aiso prepared the
schematic diagrares and part-lavout sheets and
furnished u complete documentation package to be
issued with each converter.

As parts were received, they were separated
into kits to be used by the various assembly teams,
One such ieam, under the puidance of W2UTH,
met several times {o concentrate on winding some
300 toroids by hand, only to have a change in the
core material require them fo be stripped and
completely  rewound. The rework effort was
erowned with success. [n addition, sume [00
air-wound coils were produced by this group, with
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Fig. 4 - Parts-placerment guide for the six-meter converter, A, and the two-meter converter, B. View is
from the component side of the board. Dashed lines show the location of shiglds that are soidered to

short pieces of wire which project through holes

in the pc board, The shields may be fabricated from

sheet brass or copper, or scraps of copper-clad board material.,

WB2YHD helping. The fabrication of the pro-
duction pc boards was administered {at low cost)
by methods unknown to the suthors. The main
productioh teatss snet on numerous occasions. to
assemble components on the printed circuit boards
under the supervision of KZYMM. An individual
tiember would be given a simall group of cam-
ponents to assemble, using a color-marked copy of
the layout sheet, Another member would have the
responsibility of soldering in certain groups of
eompaonents. Another team member would have
certain inspection responsibifities. WN2ZMVC made
the shields and team membesrs uassembled this last
item to the boards. Throughoat it all, WA2FVG
also took pictures, WA2KND and K2YAH chased
parts, W2QY kept track of the bank account and
WB2IUM administered (1). One newcomer to the
project team, K2VCI, genervously offered us the
full use of his place of employment atter hours,
equipped with work benches, soldering irons and
tools. When questioned gingerly about whether
“they” would mind us using “their™ facility and
wouldn’t he “get into trouble, he replied, "it’s
okay fellows, ’'m the president.” (You meet the
nicest people in this avacation.)

Alignmnent and Test

Perhaps the most difficult task in the project
was the test and tune-up ot the finished converters
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- almost a one-man effort by W2DUC. A single
test setup using u sweep generator, diode probe,
and oscilloscope was a necessity to assure the flat
wsponse  over the tuning range. Commercial
attenuators were used to calibrate each converter
by the substitutiotn method.

Tuning of the air-wound f circuit for two
meters wax accomplished by spreading or com-
pressing the turns of the coils. After alignment, the
windings were secured by a bead of Silastic
compound along the coil to hold the turns in place,
The noise figure of each converter was checked
gsing the Monode noise-generator techniquel A
final sensitivity check using a receiver (NC300) and
a model B} calibrated signal generator completed

1 Guentzler, *The Monode MNoise Generator,”
8T, April 1967,

0
i
FROM
T IF
CONVERTER R¥  pecEmer
O —O

Fig. 5 — An i-f attenuator may he necessary if the
receiver following the converter is exceptionally
hot. Values for 6 d8: R1, B2 — 18 ohms; R3 —~ 68
ohms. For 10 dB8: R1, R2 -~ 27 ohms; R3 - 3¢
ohms.
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Fig. 6 — Scalesize layout for the pc board. The
same pattern is used for either band. Foil side

shown here.

the checkout. Each converter was marked with a
sertal number and could be identified as 1o its
performance specifications.

inevitably, a few quirks did show up at this
point. The original svurce of crystals for the
two-meter converters yielded about ten percent
having insufficient activity to oscillate reliably.
Some of these were cused by the addition of a
gimmick capacitor from source to gate of Q3.
However, some of the crystals were so sfuggish that
new crystals were obtained trom a differeni manu-
facturer.

The transistors used in the rf stage were also
sibiect to some variation in noise figure. When this
oeeurred, an 1f FET was carefully traded with an
oseillator FET, since performance of the FET asan
oscillator was always satisfactory.

The winding of the toroid coils was subject to a
variation becanse of 2 change of manufacturer.

Although the specifications seemed identical, the
turns were Idw by some 25 percent. Rewinding a
few coils by hand is easy for the individual
constructor, but for u club project it can bhe a
traumatic experience. [t is suggested that one or
two samples be built of each model using “pro-
duction™ cores, before winding any large niimber.

The performance specification range for the
converters is seen in Table [ on the next page,

An individual constructor may find 1t advan-
tageous {o use small ceramic trimmers in place of
the tixed-value mica capacitors used in the tuned
circuits of these converters. The midrange of the
trimmer should be zpproximately the value of the
mica capacitors repilaced. This procedure may
siplify the tuning process of the converters where
a sweep generafor setup is not available, A little
careful tweaking should give a reasonably flat
response,

t 2N2219
i SR
3 an 1§l !
o Fig. 7 — Schematic diagram and parts-placement
nveae L guide for the power supply to the converters. The
- transtormer is mounted external to the board, Pg

SWITCH AND TRANS- |
FORMER NOT ON PC |
BOARD
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board size is identical to the one used tor the
COnverters.
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Freq. response,
21dB

Currentat 12 V dc 12—~ 18

Table 1 — Performance Specifications

Parameter o Meters 2 Meters
Noise figure, dB 1.8-23 2.0—-24
Conversion gain, dB 2228 17 — 24
Spurious respanses, dB ~80* ~~60*

* Has a responsa
at 6 MHz
492.8 — 51.5 MHz

* Responses at
107 & 181 MHz
1439 — 146.4 MHz

mA i4 — 20mA

If trimmers ate used, the of input circuit should
be tuned to the center of the desited response,
50.5 MHz as an example. This citcuit tunes broadly
and 18 not too critical. The of interstage circuits
should be stagger tuned, one at 50.0 MHz and the
othey at 1.0 MHz, as an example. the output i-f
circuits can be tuned in a manner similar to the
interstage circuits.

Conclusions

The authors feel that the project was very
warthwhite, both as 2 means of upgrading project-
member stations and for the benefit of the club.
The project created interest, participation, and

fellowship, it increased the knowledge and ex-
perience of project members. In addition, the
members recetved some 50 converters and about
25 power supplies.2  Despite the law cost to the
individual — less than $15 per converter — volume
paris procurement resulted in a sizable amount of
money left over after completion of the project.
This money was turned over to the club treasury
by choice of the project members. This should
enable us to have free coffee and doughnuts at this
year’s tlub meetings!

2 For availability and price of pe boards for
these converters write {o: Spectrum Research Lab,
Inc., P.O, Box 5824, Tucson, AZ 85703 or D. L.

MeClaren, WBURX, 19721 Maplewood Ave.,
Cleveland, OH 44135,

NEW
BOOKS

Handbook of Simplified Solid-State Cizrcuit Design,
bv John D. Lenk. Hard-cover version, 6-1/4 x
9.1/4 inches. Publisher, Prentice-Hall, Inc. Price:
$12. Pages: 310 including index,

Many new technical books are read by the
ARRL hq. staff for the purpose of presenting book
reviews on publications of value to radio amateurs.
Regrettably, a fair percentage of the books being
printed today are of little value to any technieally
inclined reader. The singular resemblance to being
an electronics textbook or manual that many of
these books exhibit ig the presence of schematic
diagrams. The text is all too often composed of
hackneyed matter originated by other writers, or is
at best simply a collection of condensed
applicatinn notes from various manufacturers,
spiced with circuits excerpied from the idea pages
in American {rade journals. Prices for these third-
rate books range from a few dollars to as much as
%30 depending upon the publishing-house pame
that appears on the cover.

1t is indeed refreshing to read a hook like
Handbook of Simplified Solid-State Circuits. Here
we find a eollection of data that should be useful
to tadio amateurs, electronics technicians, and
engineers. The author obviously took the old-time
approach of being original in his treatment of the
subject. OFf even greater merit is Lenk’s rendering
of terms and explanations in language that can be
understood by all but the most poorly informed
technical reader. The battle of semantics. so
trequently engaged in by modern technical writers,

August 1973

is totally absent. Furthermore, there is no need ¥o
have aeccess to 3 computer terminal in order to
decipher page upon page of eyuations: the authos
has eonfined his use of math to simple algebra, and
has used it only where it is absolutely pertinent.

This volume features a simple, practical treat-
ment of solid-state circuit design and application.
Design theory and analytical procedures are kept
to the harest minimum sufficient for a working,
functional knowledge of the subject. Rule-
of-thumb approximations are provided for the
selection of component values wsed in transistor
and TC circuits on a trial basis, assuming a
particular design goal and a specific set of
operating conditions.

Six major chapters are used to cover basic
design rules, audio amplifiers, operational ampli-
fiers, of eircuits (high- and low-level types), power
supply circuits and wave-form and wave-shaping
circuits. There is an important section which treats
the interpretation of the data given on specifi-
eation sheets for transistors and [Cs = a subject
which shnuld be enfightening to many amateurs,
Additional data are given on the use of heat sinks
and how to troubleshoot equipment.

Anyone working with solid-state circuitry will
find this book well worth the price, This writer
would not hesitate to recommend the publication
for inclusion in any modern-day radio amateur’s
library. - WICER

e Strays §s.

Two errors were noted in the club listings for
the November $%. WB2IS) is the phone winner for
the Radio Society of Greater Brookiyn. K6JAN is
the phone winner for the West Valley ARC.
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Closs-up view of the operating “console.” A
complete transmitter, receiver, and kever is con-
fained in one package that can fit into a brief case.

BY HOWARD F,

AFTER READING the wany articles on (RP
appearing in ST over the last few vears, |
decided to jump in with both feet. My initial effort
{Mark Iy was the QRP vig for 3.5 and 7 MHz in the
1972 Hundhook. Result: 45 states confirmed on
40 meters with a simple dipole up I8 feet and less
than one-watt joput. This was followed by the
Mark I, Mod 1, a transceiver using the ubove as a
vrystal-controlled transmitter and W7ZOI%
Mountaineer receiver from Aug. *72 ST with his
keyer ttom Nov. “71 (3T, But T think the Mazk LI
described here really combines mast of the features
the serious cw QRPer appreciates, with the possible
exception of QSK operation. i1l save that for the
Mark L.

- Bince this project was expected (and proved) to
be un exercise in high-density circuit component
packaging, pc board construction was indicated.
Selection of components for both physical size and
mounting was caretully done during the hread-
hoard phase for each subcircuit. Surplus computer

Church, VA

* 2912 Johnson Road,
22042,

Falis

Quallity
Recipe for a

Portable
Package

BATIE,* WYBBX/4

boards proved an inexpensive source of miniature
components such as ¢f chokes and electrolytic
capacitors. Many mail-order firms tsuch as Poly
Paks and Circuit $pecialists) can supply most of
the remaining components at bargain prices, Exotic
transistors were avoided.

A Ten-Tec JW-10 cabinet was selected since it is
within the desired size limits and provides a very
handsome enclosure. After reducing the space
available inside the cabinet for the circuit hoards
by the amount of space required for panel controls
atd rear apron connections, the pattern for each
circuit board was iatd out keeping in mind: the
overzll block diagram, which functions should go
onto what board, and the exact size of each
component  which worked in the breadboard
versions. Two separate pe boards were constructed:
one for the transmitter, VFQ, incremental tuning,
keyer and sidetone oscillator, and one board for
the divect-conversion detector, vw filter, audio
amplifier and band-edge marker. However, a4 hetter
approach would have been to construct a separate
VFO-keyer board and driver-transmitter board,
since the driver and final amplitier went through
three pe-board varfations befare successful opera-
tion was attained, An attempt was made to design
the boards to permit, where possible, short inter-
vonnecting leads to the required papel and rear
apron controls.

An inside view showing the pe-beard consiruction,
The receiver is of the direci-conversion type.
Originally, a passive filter using toroids (right-hand
side} was used, hut was replaced by an active filter,
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Circuit Notes

For my transceiver, [ setiled on a single-band
design. However, multiband operation could have
been achieved with some sacrifice in compaciness
and circuit simplicity. Since 40 meters is open
nearly 24 houts a day, that band was chosen. One
of the vbjectives of this project was to cowme up
with u complete station, mcluding power supply
(or baiteries) and antenna which vould be pucked
into my briefease (3 inches wide),

The Mark L1 version uses most of the viretits
from articles mentioned previously, with the
fallowing important additions: a4 varactar-funed
YFQ, a sidetone oseillator using an astable multi-
vibrator, and some additional audio amplitication.
The passive filter originally used in the direct-
conversion receiver was later replaced with an
active tilter. The active filter is an MEJ Enterprises
CWF-1 and pives astounding performance with
provisions for 180, 110 and 80 hestz selectivity
with some audio guin. The unit used was prewired;
the filter pc board was mounted on tap of the
receiver pe hoard, Some space savings could have
been realized by designing the receiver pe board to
take the individual pasts from the filter kit
(CWF-1K). However, sufficient space was availeble
on the receiver board for the receiver, prewired
filter, and marker oscillator.

Frequency control is provided by employing the
reverse-biased collector-base junction of & bipolar
transistor as a variable-capacitance diode
(varactork. By changing the amount of reverse bias,
the depletion tegion of the collector-base junction
enlarges or contracts and hence, the vapacitance
across the junction is varied. This capacitance is
isolated from the reverse-biasing source by an rf
choke and a resistor and can then be coupled into
the taunk of an oscillator, The varactor VFQ, or any
voltage-controlled oscillator, is very dependent
upon the regulation qualities of the power supply;
even a few millivalts change in the power supply
voltage under full load may cause svine chirp or
frequency shitting. Therefore, care should be taken
in assuring that the power supply regulafion is
sufficient.

One of the limitations of varactor-tuned YEQ's
is that over a large frequency range, linear cali-
bration of the YFO dial is extremely ditficult (o
attain since the vapacitancechange voltage ratio is

W7BBX at the controls of his mini-station. Note
the size of the QRP package compared to the
conventional transceiver.

Bugust 1973

not linear. To attain linear calibration, a very
exhaustive analvsis of the effects of each com-
posent affecting the tank frequency would be
required. A inore pragmatic approach wus taken:
sacrifice dial linearity for a reasonable tuping range
and include 3 simple crystal calibrator to mark the
lowes band edge. The turns-counting dial used
provides an excellent 1000-unit logging scale, ‘The
bandspread available at the lower frequency end of
the dial was 9 units per kElz; ai the upper end of
the tuning range (75 kHz from the bottom), the
bandspread increased to 30 dial units per kHz.

Performance and Conclusions

Performance of the transceiver on the air is very
rewarding, and thoroughly justifies the vare given
to each subcircuit., The receiver is very sensitive,
wlihough the sensitivity was nof measured
quantitatively. Many South American  and
Furopean stations have been heard. The cw filter
reduces QRM significantly above and below the
design center frequency. Rf power output was
calculated at one watt with 2 13-volt supply. Many
contacts have been made up and down the East
Coast and into the Mid-West. No chirp or clicks
have been reported.

'Yhe transceiver frequency is very stable after a
few minutes of warm-up, With the dial locked, the
VFQ does not shift even if the transceiver is
drapped an inch or two uvnte the desk, This is
becalse no variable capacitor is used to control the
frequency. Current drain during receive is 40 mA
and 165 mA during transmit.

Panel fayout is functional and the transceiver is
extremely simple to operate. Care had to be taken
to provide only the minimum number of essential
front panel and rear apron connections, vet the
functions ineorporated make it un exiremely
versatile and compact unit which is equally at
home in the fizld or on the desk.

Mlusirated here ure some basic methods for
incorporating various ideas into an integrated
package that performs the way you wani it to, and
with the specific frills you desire. One thing can’t
be siressed too strongly: breadboard individual
citcuits first and select components that give you
what you're looking for in terms of size, frequency
response, gain, frequency coverage, power output,
and power consumption.
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Another Look at Reflections

Part 111 —

Going Around in Circles to Get to the Point

BY M, WALTER MAXWELL.* W2DU/WSKHK

Part | of this series of articles appeared in the
April 1973 issue of ST, and Part Il ap-
peared in the June 1973 issue,

Basic Reflection Mechanics

It is generally wel understood that the size or
magnitude of i reflection arising from a tnis-
matched line termination is determined by the
degree of the mismatch, or how much of the
incident-wave power is unabsorbed by the load
expressed as a voltage ot current ratio relative.
the size of the incident wave.® The ref
coefficient, 7 (Iho) 10 is dﬂtermmed quan‘t f“

cdsence, R +7X,
dance af the
immiediately that p =
Ze, Hnwever. the load

and Zc i
transmission

r—Tesistive. P‘erhdps soimewhat less
han teffection magnitude is retlection
phase, “which is determined by the character of the
mismatch, snd expressed as an angle relative to the
phase of the incident wave. The magnitude ratio, o
and the relative phase, # {theta), together compiise
the complex reflection cocfficient F= pfff, which
tells us all we need to know about the reflection in
order to use it in understanding transmission-line
propagation and matching technigues. How we use
it will be explained in a fater section.

* Fngineer, Chief of Space (enter Antenna
l.aboratory and ‘Test Range, Astro-Electronics
Division, RCA Corporation, Princeton, N.J. Mail
address: Box 215, Dayton, NJ 083810,

9 [EDITOR'S NOTE: Here the author is not
referring to the standing wave ratio which might be
measured with an ordinary 8WR irvlicator. Instead
he is referring to fraveling waves. The difference is
discussed again in later text. |

10 Reference ASA Y109, 1953 (American
#tandards Association). Prior to the adoption of
this standard, either |7 or & was Frequently used to
indicate the reflection coefficient, while was
often used for standing-wave ratio. In studying the
literature, the reader should exercise care én avoid
confus:ng symbols used betore und after adoption
of the standard.
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An open-ircuit (infinite impedagge), » short-
circuit (zezo impcd:mcel or 4 pur
ona transmmmn lme is m(,apab]e 0

mudent waves
nitude, p, &t

3 gbem:mt o1 in s to;ward traveﬁ down
“of the energy is stored in the
feld, because of incident current, and the

fetdent voltage The voltage and cunent traVe! in
hase with each other hecyuse of the resistive Zc.
On redching an open circuit the magnetic field
collapses, because the current goes to zero, The
changing magnetic field produces an electric rield
equal in energy to the original magnetic field. The
new eclectric field adds /n phase to the existing
electric field, resulting in a corresponding increase
of voitage at the open circuit to twice the
incident-wave voltage (At this instant a standing
wave 18 developing, because now there is & current
minimum and voltage maximum at the open-circuit
terminals, where an instant before, current and
voltage were constant all along the line.) The
increased voltuge now starts the reflected voltage
wave traveling in the opposite direction, as if it had
been launched by u separate generator at the
apenitcuit point.ll Since no energy was ub-
sorbed_by the open-ircuit load, the retusning wave
will be of the same magnitude as the original
incident wave. As the electric field starts ifs
rearward journey it sets up a new magnetic field in
opposite phase to the original, and once more the
energy will divide equally between the two fields.
The new magnetic field causes the current to build
up again to the same magnitude as before, but in
the opposite polgrity, to be relaunched into the
line 2% the reflected curzent wave (refs. {7, p. [39:
TU. p. 45 35, p 21 437 The tatal voltage {or

11 Bemember that motor-generator aetion re-
suits from mutual motion between a field and a

conductor. Here the field is changing even though
the conductor is not moving, a8 in a transformer,

+ This and all subsequent references in italicsg
refer to the bibliography which appearad ai the
end of Part | of this sertes. Also see supplemental
listings at the end of this part.
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Fig. 3 — lliustrating re-
lationships between
current and various
combinations of voltage
reference and energy- ¢
flow direction.
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current) at the load at any instant is the sum of the
voltages (or currentsy of the incident and reflected
waves. Since the two current waves add to zeto at
the open-cizcuit load, the generation of the
reversed-polarity reflected-current wave 1s verified.
‘The in-phase reflected voltage wave is similarty
verified because the sum of the twa voltages af the
load is double the incident voitage. The phase
angles, §, of the reflection coefficients at the
opetcitcuit load are therefore O degrees for
valtage and [80 degrees for current,

When the load impedance is a shart circuit the
reflection-generation process is similar to the
vpen-cireuit case, ¢xcept that the electric- and
magnetic-field actions and the polarities of the
reflected-wave components are reversed, This is
expected when we recall that while current goes to
zero in an open circuit, voltage must be zero in a
short circuit. For the wvoltuge to be zero the
incident and reftected voltage waves must cancel
one another at the load, thus verifving the seversed
polarity of the reflected wave. The corresponding
currents add o double the incident value, as the
voltages did when the load was an open circuit.
The phase angles, &, of the reflection coefficients
at the short-circuit load are therefore F80 degrees
for voltage and 1) degrees for current, When the
load impedance i a pute capacitance it 1y
equivalent to an additional length of open-circuit
line, while a purely inductive [oad is equivalent to
an additional length of short-cireuited line.

When the load impedance contains resistance
the reflection will be generated in the sume manner
a3 with an open- or short-circait load, but it will he
tess than total, the amount depending on how
much power is absorbed in ihe resistance. The
reflected wave is apain generated. by the changing
eleciric and magnetic fields at the mismatch point,
caused by the change in voltage and cutrent when
the incident wave encounters a <hange in load
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conditions. Hence the reflection coefficient, g, is
dependent on the difference between incident-
wave voltage on the line and the voltage theasured
#eross the load.

No reflection arises when the load is a pure
resistance equal to the line Ze, because all the
incident energy is absorbed and there is no voitage
of current variation when going from the line to
the load. Thus there is no electric and magnetic
field change, no new voltage or current generated,
hence no reflected wave.

As the reflected wave propagates back up the
line as a sepasate and distinct electromagnetic
traveling wave, it encounters oniy the same low-
loss line with resistive Z¢12 encountered by the
incident wave in its forward travel to the [oad.
Hence, the magnitudes of both the reflected
voltage and curgent remain constant as the wave
plows rearward, having the same values as when
leaving the reflection generator. (Thete is a gradual
diminishing effect because of attenuation: this will
be discussed later.) They are completely unaffected
by the standing waves being developed as the
reflected and incident waves slide past one another,
The incident voltage and current waves are
similatly unaffected, continuing in their forward
travel with constant magnitude until reaching the
[0ad.13 Also, as in the incident wave, both the
teflected voltage and current pass through zero
simuttaneousty, and teach their maximum values
one-gquarter cycle later, because the line Ze is
resistive. Are not the reflected voltage and cugrent
then also in phase with each other, like the
incident voltage and current? Perhaps, but let’s not

12 The characteristic impedance, Zc of lossless
line has zero reactance, and low-loss line has so
little reactance that it is neglected.

13 fncident voltage and current should not be
confused with line voliage and current, because
they are not the same except when the line is
perfectly matched and no reflections exist.

c ’} (D )PAC=EIG1$0°=EI
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averlnok polarity -- the voltage maximum could be
positive when the current maximum is negative, in
which case they would be | 8) degrees out of phase
with each other. But does the phase really matter
here? Indeed it does - there is probably no other
relationship more important to the principles of
wave mechanics on a transmission line! Even
though the inecident und reflected waves travel
wparately in opposite directions, they are in-
escapably related to each other through the com-
mon line and load characteristics, and their re-
spective voltages and cursents add vectoriallv ut
every point along the line as the two waves slide
past each other. Hence the polarity, or phase
relationship between the voltage and catrent in
hath sets of waves determines the character of the
resultant standing waves, line-input impedance, and
any other effect resulfing trom the vector com-
bination. Many aspects of transmission-line
phenomena which seem ditficuit to follow van be
resolved tuther easily it we understand how the
phase, or polarity relationships evolve, S0 how do
we determine the polarity and how do we establish
a reference?
Wave-T'ravel Analysis

Consider # single wave traveling on a fwa-
vonductor line, By following conventional current
flow we can select the appropriate vonductor as
the voltage-polarity teference for a given direction
uf wave travel which will cause the voltage and
current maxima to oceur with the same polarity.
This polarity relationship may be reversed wimply,
vither by selecting the opposite conductor for the
voltage reference or by reversing the direction of
wave travel. Obtaining ihe upposite polanty or
phase relationship by reversing the canductors isa
simple enough concept, but ubtaining it by re-
versing the wave-travel direction has been a point
of confusion for many people.

To reduce the contusion factor, a set of simple
curreni-tlow  didgrams showing both ac and dc
treatment is presented in Fig, 3. Use of de with
center-zero meters as indicators muakes the ex-
planation of polarity easy. Conventional needle
movement is {o the lett for negative polarity and to
the right for positive, Once polarity is clear the
battery may be replaced with the ac generator, and
phase will also become clear ustng the wave forms
ax indicators. The setups in A and B of Fig. 3 are
the same s in C and D, respectively, except that
the voltmeter terminals have been reversed. Ob-
serve that the wave or energy-flow direction and
voltape-polarity reference selected n A cause line
voltage and current flow to be in the same polarity.
Now notice that reversing either the wave direction

{as in B) or the valtage reference (ax in C) both,

result in opposite voltage und current polarities as
stated previously. Observe also that reversing both
direction and vaolimeter reference polarity (as in D)
again results in line voltage and current flow with
the sume relative polarity, though reversed from A.
it may be helptul at this point to perceive that
changing the wave or energy-flow direction is
simply equivalent to reversing the terminal con-
nections of the current meter, because the source
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vhanges sides This is the kev to understanding the
polarity-reversal problem, because for a given
voltage-polarity rierence the current-flow
diection has to reverse when the wave-flow
direction reverses.

On the basis of the vonditions stated above, if a
generator is now placed at each end of a singie
two-conductor [ine, a reference seiected tn make
the voltage and current in phase on the line for one
generutor will result in [8D-degree out-of-phase
voitage and current for the other generator. This is
the situation which exists with the mismatched rf
fransmission line — a source generator at ove end
and ithe reflection generator at the wther. Ry
selecting the conventional reference fo make in-
vident voltage und current 1n phase with each other
{or @ = o) it follows that reflected voitage and
current must be 180 degrees out of phase with
each other {ref, 35, p. 23).

It is of interest at this point to be voncerned
with the nature of the power in the incident and
retlected waves. Some writers contend erroneously
that the voltage-current phase relationship in the
retlected wave is 90) degrees. it this was true, then
the wave would contain only reactive volt-amperes,
but no real power. The evidence above disproves
this cantention since we have seen that the
¢oltage-current relationship in the reflected wave is
E80 degrees and not 90, And certainly we will
agree that if real power is conveved in A of Fig. 3,
it 15 also reul power in B, o1 U, cven with reversed
curreni-meter or voltmeter terminals. We will agree
also that real power, £, equals £/ cos 8, in which
cosine # is the power factor. It matters not
whether the phase angle is 0 or 181 degrees, tor cos
0o - | and cos 1809 = -1 This simply connotes
the polarity difference discussed ahove. When
conductor spacing is restricted to the near field,
the fundamental principles guverning transmission-
line propagation ar¢e the same as those which
guvern all general ac-cirenit relations, including
electric power fransmission, From these principles
we know that real power tlows for every value of #
i1 all four quadsants, except at 90 and 270 degrees
where the cosine is zero, yielding zero power
factor. Wherever the phase is other than 0, 90, 180,
or 270 degrees, both real power and renctive
volt-amperes are present, But at { or (80 degrees,
orly teal power exists hevause the absolute vajue
of pawer factor is §.0 in either case. This clearly
praves that reflected power and incident power are
both rew! power, and that no fictitious power, ur
reactive volt-amperes, exists in either one, because
the current and voltage in the reflected wave are
always mutaally 180 degrees aut of phase and the
voltage and current in the incident wave are always
mutually in phase.

The conflict concerning real vs. reactive power
in reflected waves arises in part from confusion
between traveling and standing waves, because of
insutficient familiarity with both types. Tu
broaden the familiarity, we have logically con-
centrated first on the freveling incident and re-
flected waves, because, from the physical view-
point, standing waves are Jerived from the re-
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Fig. 4 — The W2DU Refiection Mechanics Vector Graph.

sultant interaction between the two traveling
waves, And thus, sufficient pertinent knowledge
concerning traveling waves is essential before one
can correctly understand the formation of standing
waves and other correlated phenomena occurring
on the transmission line which will become
apparent as we proceed.

Now. that we have a reasomably enlightened
background cuncerning the ingredients of standing
waves, let us explore the details of their develop-
ment, after which it will be «ppropriate to return
to the power conflict for a few brief comments to
clear away any retnaining confusion,
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Vector Graph Explanation
and Standing-Wave Develapment

The newly launched reflected ynltage and
current waves, in their rearward travel toward the
generator, combine with their respective incident
waves af every point on the line, The continuously
changing relative phase differences along the line
cause alternate cancellation and teinforcement of
the voltage and current distribution on the fine.
This results in the formation of the well-known
standing wave and a ¢hange in the input terminal
impedance from the initial line Zc value,
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A physical picture of this complex relationship
ureatly enhances the understanding of the
phenomenon. Accordingly, Fig. 4  graphically
fllustrates the progressive phase selations with
acclrately scaled vector plots of the ineident and
reflected waves for visual compartson at every
22.5-degree (sixteenth-wavelength) point on the
line. The reference is from the termination point
back toward the generator. These vector plots,
being superimposed circularly around the Smith
chart, present certain symmetrical phase-angle
relationships with respect to fine length which are
not obvious with previous displays.l® (Refs. 2. p.
X OI7. p 146 18, p. 110.) This visuul aid, in
addition to providing a new dimension in
presenting the formation of the standing wave,
vividly emphasizes the development of capacitive
and inductive components of complex impedance,
the understanding of quarter-wave impedance in-
verting action, the impedance-repeating phase-
inverting action of the haif-wave line, and the
reciprocal relationship between impedance and
admitfance.

For this illustration we have terminated the line
with a pure resistance equal to three times the line
impedance Zc. Hence, a circle representing an SWR
of 3.0 is shown. Line length, L, measured from ()¢
at the termination point (or tetlection plane}
toward the penerator, is represented by clockwise
rotation around the chart,

LUurtent vectors are displayed inside the SWR
circle, marked “+ for incident currerit {magnitude
1.0y, -7 for reflected cugrent {magnitude 0.5),
and { for the resultant current, Dhrectly apposite
and outside the circle are the corresponding voliage
F vectors. The number in degrees shown with each
vector set indicates the angle of the resultant. The
vector lengths are proportional to the amplitudes
of their respective voltage and eurrent waves. By
sefting the incident-vecior length equal to 1.0 the
reflected vector length, by definition, equals the
magnitude of the etlection cvetficient, p. The
reflected-vector lengths are thus 0.5 because g =
1.5 for an SWR of 3.0, from the relationship

= SWR_ - 1 g
P = ewrR T itq. 2

While the vector lengths are proportional to each
wther, the lenpths are not scaled to any chart
dimension. These vector plots at each angular
position on the graph contain the necessary
amplitude and phase information to detine both
the standing wave and the impedance at ihe point

14 gmith charts may be obtained at mast
university book stores, They may be oydered (59
for $2.50, postpaid when remiitance is enciosed)
from Phillip H, Smith, Analog Instruments Co., P,
0, Box 808, New Providence, NJ 07974, For #-1/2
X tl-inch paper charts with normalized
coordinates, request Form 82-BSPR. A brochure of
Smith charis and accessories will be sent upon
request, Smith charts with H0-ohm coordinates
{Form 5301-T569) are availahle at the same price
from General Radio Co., West Corcord, MA
01781, RHeadexrs who are unfamiliar with the Smith
chart are encouraged to consult the bibliography of
Part 1 for references; they will find the chart a
valuabie tool. (See refs, 19, 25, 26, 27, 28, 29,)
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on the transmission fine represented by the point
whera the SWR circle intersects the radial line at
ezch I = 22.5¢ interval.

The SWR = 3.0 (or p = (L5) circle is based on
the chatt scales, and may be observed to have 2
radius of one half the chart radius, The perimeter
ut’ the chart bas a radius of 1.0, representing total
reflection, e, an infinite SWR. The goircle madius
is thus directly proportional to the rteflection
coefficlent g so an SWR or p circle may be
vonstructed for any value of reflection by making
the radius equal to the reflection value, .

in order to make valid phave comparisons
between points on the line, wave motion has been
frozen at 4n arbitrary point in time. so that all
vectors are shown in their true positions, refetive fo
each other. it makes no difference when the
motion is stopped, but the symmetry of the
presentation is enhanced if we stop the metion
when the incident vectors at the reflection plane
are pointing in the zero direction in the standard
polar coordinate system,

Ctbserve that at any point on the line the
incident voltage and current are afways in phase,
while in contrast, the reflected voltage and current
are ulways 180 degrees out of phase, thus
illustrating the conclusion of the discussion on this
paint in the previous section on basic retlection
mechanics. At the reflection plane (L = 09} it may
he seen that all components are in phase except the
saflected turrent, which is 180 degrees trom the
others. This is as it should be when the terminal
impedance lies between Zc and an open circuit.

As we travel clockwise from the reflection
plane toward the generator, each incident and each
reflected vector rotates the samie number of
degrees as the change in position afong the lioe.
But pbserve carefully, fur this is very important:
The incident-wave (+) vectors rotate
counterclockwise (phase leading), while the re-
tlected-wave (—) vectors rotate clockwise ({phase
lapging). For exampie, at 45 degrees from the
fermination the incident voltage vector is at +45
degrees, while the reflected voltage vector is at —45
deprees, tar a total phase difference of 90 degrees.
Thus, for every degree of motion along the line the
relative phase angle between the incident and
retlecfed voltage changes two degrees. 15 This can
be readily understood when we consider that in the
distance from the reflection plane fo our ob-
servatton point the reflected wave has traveled
twice as fer as the incident. From the observation
puint the incident wave iravels only to the re-
flection plane, while the portion of the incident
that is reflected travels an equal additional distance
in retutning fo the observation point.

Now let’s see what happens at { = 909, ur j4
of travel from the load. Af the load, where £ = (o,
the incident and reilected voltages are exactly
phase with each other, gving the retnforcement

15 The relative phase angle between the
incident and reflected voltage waves is the gngle of
the reflection coefficient, referenced on the in-
cident. See the ‘*Angle of Reflection Coefficient”

scale arounid the perimeter of the impedance-
plotting portion of the Smith chaxt.
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mentioned earlier (resultant = 1.3). But at 90
degrees toward the generator the two voltage
vectors have each rotated 90 degrees in opposite
ditections and are now 180 degrees out of phase
and opposing (resultant = (1.5}, Going on to [ =
1800, ar N2 from the [oad, we see that sach
voltage vector has now rotated 180 degrees, but in
wpposite directions of rotation, Hence the vectors
have rotated 360 deprees relatively, and once again
are exactly in phase with each other and rein-
forcing. 16

At the points between L = 09 and [. = 909, the
resultant voltage vector, £, itz seen to diminish
gradually from the maximum of 1.5 to 2 minimum
of 0.5 and then increase back to the .5 maximum
at L = 1802, In Fig. § these resultant magnitude
values af each point have been plotted on the more
familiar rectangular coordinate graph. The smooth
cutves connecting the plotted values indeed yield

the familiar stamding-wave pattern. The curves
verify the relationship
SWR = L2 =349 (Eq. 3)

L

by first adding to and then subtracting g = 0.5
from the incident voltage 1.0,

Line lengths greater than a half wave ure
accommodated merely by continuing on around
the vircle again (ffig. 4), repeating the same values
encountered 180 deprees earlier, thus establishing
the periodicity of the standing wave. Only losslgys
line is being considered here; correction factors for
attenuation, which change the vircle into a spiral,
will be presented later. The basis for the phase- or
pularity-reversing characteristic of the' [80-degree
ot A2, line may be observed on the vector praph
by noting that the specific phase of the voltage
vectors at the 18(-degree point on the line is 180
degrees from their phase nrientatlon ai the re-
flection plane (L = ()0,

The significance of the constant 180-degree
phase difference between the reflected voltage and
current will emerge if we now compare the phase
and magnitude of the current vectors with the
voltage vectors previously studied. We see that at
the reflection plane (L = 0©), where the incident
and reflected voltage waves are in phiase and adding
to create a voltage maximum, the corrgsponding
currents are out of phase and opposing to create a
current minimum. Aad at L = 909, where the
voitage wiaves ate out of phase and opposing for a
minimum, the currents are in phase for a
maximum. This gaphically illustrates why the
maxima and minima of the roltage standing wave
are ALWAYS separated by YU degrees from the
vorresponding maxima and minima of the current
standing wave. This phenomenaon is caused directly
by the 180-degree phase difference between the
retlected voltage and current, as strikingly shown
by the vector display.

A visual comparison of the angular positions
and magnitudes of both the valtage- and current-
vector resultants on the vector graph (Fig, 4) may

18 On the chart the dashed lines show the
vectors after 180 degrees of travel on the line.
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be made with the vorresponding positions along
the plot of Fig. 5. This comparison will enhance
the understanding of this important concept. [t is
important because a5 we proceed it will be seen to
be the basis for the impedance-transforming pro-
perties of the tzunsmission line, including the
quarier- and half-wave sections, which are only two
specific conditions of the peneral case.

As we discuss the concept of impedance in the
next section and soive matching problems later on,
conjuring up a mental image of the action
occurring on the line will at times be mare helpful
in understanding the difficult poinis than through
logical reasoning alone. It is especially important to
have a clear image of the formation of the reflecied
wave, because the reflected wave must be con-
sidered as a separate traveling wave identical to the
incident wave, except for the direction and,
usaally, the magnitude. This point is important,
because it helps us keep in mind that the reflected
voltage and current waves travel the lne 180
degrees out of phase with each other, and thus
transfer actual, real power during their travel. 1t is
essential to the process of reinforcement and
cancellation of voltage and current along the line in
the formation of the standing wave that real power
be conveyed in the reflected wave, as if it had been
developed by many tiny little penerators at every
paoint all along the line. It will also become clear in
the section to follow why the impedance along a
line changes in the presence of reflections only
because real power is flowing in both ditections
frefs. 2, p. 70 35, p 240420

We are stressing this point because, as men-
tioned previously, some writers have presented the
erroneous  viewpoint that the reflected wave
ecanveys no real power, with the argument that the
reflected voltage and current are 90 degrees ouf of
phase with each other and are therefore wattless.
The reflected wave would indeed convey rzero
power if its voltage and current were 90 degrees
out of phase, but the argument is incorrect because
they actually travel | 80 degtees vut of phase, as we
have previously shown. At least two writers,
WOKIT and WSGO,18 would have us believe

17 Woods, “Power in Reflected Waves,” Ham
Radio, Octoher, 1971, and Woods® correspondence
on same, Ham Radio, December, 1972, p. 76.

18 pelLaMatyr, “Reflections on FReflected
Power,” Technical Correspondence, ST for
November, 1972, p. 46. .
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utherwise. Lt is easy to reach the wrong conclusion,
however, because of the lack of a clear image of
the reflection process and the somewhat com-
plicated wave mechanics on the line. It may be that
WOIIK has contused the reflecred wave with the
standing wave, while bath writers inay have con-
fused reflectedvoltage £ and current /— with line
voltage £ and current /.19 The true nature of the
reflected wave as u separate electromagnetic
fraveling wave must be appreciated. 1t is interesting
to note that WIIK states, “. . . re-retlection of
power at the input end (of the line} is impossible
to accept since the necessary conditions of im-
pedance mismatch are not present,”” and yei his
Fig, 2 shows a means for obtaining a (conjugate}
match. This is also tmue in his Fig. 1, since he
implies that his final amplifier is loezded and tuned
properly. Now the very essence of the conjugate
match is its tbtally reflecting mismatch for waves
traveling ioward the generator, while presenting a
perfect match for waves traveling toward the load.
Yet iisunderstanding of this important basic
concept is widespread among the amateurs. “This
concept is basic to the operation of passive
frequency-selective filters, and the mechanism for
developing the conjugate match simply tonstitutes
a filter of this type. The mechanism behind ifs
operdtion involves wave interference and re-
tlections, which will be described in detail shortly,
again using the vector graph as a visual aid.

It is understandable that the 90-degree
difference of position on the line which exists
between the veliage and current maxima (or
minima} of the standing waves (described z few
paragraphs earlier and shown in Fig. 5) vould have
been mistaken as the phase difference between the
reflected voltage and current. And the similarity
between line voltage and current behavior with the
voltape-current relationship in ordinary av circuitry
4lso makes it easy to understand why fine voltage E
and curtent [ are being confused with the reflected
voltage £~ and current /= This is because, in
addition to the in-phase line voltage and current
components, which convey only the met power
flow, line valtage and current do contain reactive
components which are 90 degrees out of phase
with each other when reflections are present,
Cbviously, these reactive components convey no
real power. Unfortunately, some pegple who are
well versed in ac circuitry using lumped constants,
but who are less familiar with transmission-line
operation, sometimes nrake the error of assuming
that the two circuit types are identical in electrical
performance, and so we should be wary of making
unwartanted comparisons which can bring about
disastrous consequences of the type we are
attempting to straighten out here.

Another specious argument set forth is that

190ine voltage , F, and line current, [/, are the
vesultants of the forward and reflected &' (+ and —}
and ! {+ and --) components (Fig. 4). Line & and J,
yespectively, are measurable with a4 simple rf
voltmeter across the line and an ammeler in series
with the line. Both gquantities may be seen to vary
along the line with the reflections (Fig. 5), and are
generally reactive except for the two specific cases
where they are in phase.
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reflected power cannot be real power because it
cannot perform work. We will prove this argument
erroneous by showing how power in the reflected
wave can do work. Now a simple rf voltmeter and
ammeter in the line will indicate only the resuftant
voltage and currént of the cennbined incident and
retlected waves (& and f on the vector graph), the
product of which, when weighted by the costne of
the phase angle between them, vields only the
tesultant, or net power flowing foward the load.
But there are many devices in common every-day
use which selectively extract either the reflected or
the incident wave for hoth) from the lipe
separately iindependently ot the standing wave),
and thus permits separate measurement and
analysis of the powsr associated with the wuves
traveling in either direction. One such device is the
directional coupler, Another is the circuiatot. This
is a three-port directional device in which the
reflected wave from a4 mismatched load on the
second port is completely diverted away from the
input feed line and emerges from the third port.
The reflected wave cannot get back onto the feed
line to interact with the incident wave to develop a
standing wave, and thus does not change the
line-input impedance st the source feeding port
une., However, current tlow through a resistor
placed on the retiected-power-output port (port
three) develops heat (/2R) equal to the amount of
the power reflected from the mismatch at port
two. A four-port hybrid coupler can be connected
to perform in the same manner as the circulator.
Directional rf devices most tamiliar to amateurs are
the simple retlectometer SWR indicator and the
directional wattmeter (refs. &, p. {80; 3%; 40; 42},
The meter in either one is actuated by 1f power —
absorbed from one of the traveling waves on the
line - either the forward or reflected, as selected,
if the retlected wave were wattless reactive power,
no power would be available to actuate the meter
movement in the SWR indicator, vr to produce
heat trom the vurrent flow i he resistor on the
third port of the circulator. Furthermore, for
power to become wattless on heing reflected would
vialate the most peneral and tfundamental of all
physical laws, namely the law of conservation of
energy (ref, 35, p. 25), On the basis of tius law, if
all of the enesgy flowing in the line toward the
load vannot be absorbed in or dissipated by the
load, that portion which is nat sbsorbed must
appear somewhere, [t cannot just disappear or
cease to exist as if by magic. The reflected power
recovered as heat 1n the circulator is 2 typical proot
of this fact.

Here is another way of expressing net power
tlow through the line, which enables us ta break
power down into its incident and retlected power
components. The expressinn is obiained from the
power formulas, e.g.,

L {lig. 41
ar

C] :
P {Eq. 5.

£
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On 1f lines, power = P = Epnay X in (Fiq. &)

nr

p= Emax ¥ Fmin (Eq. 7)
Ze

Now Emax (produced by E* + E—)aceurs as shown
in. Fig, 4, where the incident and reflected voltages
arg in phase at £ = 0 and |B0°, und B,
(produced by E¥  £7) occurs where they are 180
degrees out of phase 4t L= 909, Later we shall see
that both the resultant voltage F and current { are
nonregetive at these points on the line, while being
reactive cvervwhere else along the line bhetween
these points. Because these points are nonreactive,
the products of their voltages divided by the line
impedance, Z,.,yvields the net power tlow, exavtly.
But recalling that EY and £ are ulwavs aon-
reactive, we can replace the term B, 5 by £% + £—
and Epin by £% — £, and thus:

£ = Emay X Fmin
Ze

S B D } (EIED g g
2o o

Multiplying out the numerator terms gives (he
Jesired incident and retlected components:

P :;EF:'-LE L NETLE e power flow (Eq. 9)

Ze Z
The ftirst term an the right of the P espresses the
power associated with the incident wave and the
sevond term the retlected power. This simple
separation of power into two separate components,
aach gssaciated with one of the traveling waves,
can be done on a lossless or fow-loss [ine, where the
Ze is resistive, IF the line has appreciable loss the
interaction of the {wo waves gives rise to 4 third
component of power which we can disregard, as
lines normally used by amateurs are usually in the
low-Inss category. [Seerefs. I8, p, 150, and 37, p,
129)

This separability of the forward and reflected
powers forms the physical basis for the operation
of reflectometers and directional wattmeters, fref.
J&) in which either the forward or reflected
component is sensed by taking advantage of the
18{)-degree  out-of-phase relationship of  the
reflected components of voltage and current, while
the forward voltage and cureent compaonents are in
phase with each other, In these operations a szmple
of the vrlfage across the line is added to a sample
of a voltage derived from the current in the line.
When the amplitudes ot the samples are adjusted to
the correct relationship (determined by line im-
pedance Z,.), the two reflected components cancel,
%o that the sum represents the forward component
alone, By reversing the phase of the current sample
180 degrees, the forward components cancel and
the resulting sum represents the seflected com-
panents alone, A meter connecied to indicate these
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voltage sums can now be calibrated in power,
because the square of the volttage is proporticnal to
power. Thus, the beautiful aspecl of the directional
wattmeter is that, when properly cadibrated, it
indicates the frue power in the fransmission line
with the line terminated in eny load pmpedance;
the load can be either a match or « mismatch, and
it can be reactive or nonreactive. The meter does
this because the forward power valug is always
equai to the sum of the line-input power plus the
retlected power; thus it indicates the true power
which is actually incident on the load. In the
reflected-power  pusition the meter indicates the
amount of the incident power which was not
ahsorbed by the load, but which adds to the
line-input power from the transmitter at the line
wput, or at whatever point in the line the
conjugate match is performed. (Ref [, p. 191}
The difference between the forward and reflected
readings, is, thus, the et power flow in the line u}
whatever point the watimeter is inserted. In a
lossless line the net power flow indicates the
line-input power, which is the absarbed power
exactly; the two are identical anvwhere on the line.
In a line with attenuation the meter indicates the
line-input power if it is placed at the line input, or
it reads the absorbed power if it is placed immedi-
ately ahead of the load. The difference between
these readings iz related to the line attenuation. Of
course there may be, for practical reasons, errors in
the actual results from SWR measurements — diode
nonlinearity at various power levels, for one
example fref. 40/,

Except for 3 somewhat different viewpoint
concerning the nature of reflected power, the work
ot WeEL, formerly K6CY(Q. closely parallels the
basic theme of this series of articles and reaches the
same convlusions (refl 44). Reference to Shallon’s
work was omitted from Part 1 of this series because
of authov error, but his work deserves thorough
review at this point.

A detailed explanztion of why the puints
mentioned above fake place and of the wave
mechanics of conjugate matching will appear in
Part 1V of this sevies, in a subsequent issue of QST
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ARE YOU LICENSED?
®  When joining the Ledgtue or remewing
your mefnbership, it is important that you
show whether you have an amateur operator
license. Please state your call andfor the
class of operator license held, that we mav
verify vour classification.




Two homemade walkie-talkies on top of their
respective chargers. The battertes are {2ft on charge
continuousiy.

BY ROBERT D, SHRINER.* WAOUZO

NY ADVANTAGE that 3 WNicad ({(nickel-
cadmium) battery may have over other types
can be lost through improper charging, Nicads can
gven be ruined on the firsé recharging cycle. §f
connected to 4 constant-voltage sowurce, initial
current may be quite high. Normally, no damage:
would result unless the hatiery voltage is low (fully
discharged). Using a constant current for battery
charging is permissible at the start of the charging
® B}, Box 464, Pueblo, CO 81002,

Gimmicks ae Gadgets

Charging

Nickel-Cadmium
Walkie-Talkte
Batteries

cycle, however, as the hatfery reaches full charge,
the voltage may rise to an excessive value.

The correct solution 1s a combination of the
twao methods, Any circuit used tor charging Nicads
should limit both the curzent and voltage, such as
the one described here.

Some other precantions which should be ob-
served while charging Nicads are:

I'y Battery temperature shouid be between 400
and 80° F. It should never exceed 1009 F.

2} Two or more hatterjes with the same voltage
rating may be charged in parallel, but be sure that
the charper has sufficient current capability.

3 Check the manufacturer’s data sheet for the
iraximum allowable charging rate. A typical figure
would be ten percent of the ampere-hour rating (a
10-ampere-hous battery would require a current of
TA}.

£y Do not attempt to charge two batteries in
seriey with a constant current unless the batteries
are of the same type and capacity. and are in the

DS

Fig. ¥ - Schematic diagram of the 117-V ac
charger,

1 ~ Electrolytic,

GR1, CR2 - Silicon diodes, 100 PRV, 3 A

a4

D51 — See text.

T1 — Primary 117 V ac, secondary 256 V at 500
mA., Calectro D1-752 lor equiv.).

YR1 - See text,
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Fig. 2 -~ Schematic diagram of Nicad battery
charger suitable for mobile use. See text for
explanation of DS1 and VR1. CR2 protects the
components in the event of accidental reversal of
input leads. See Fig. | for CR2.

same state wof charge (voltage on one may be
exvessive ).

5) To determine the approximate charging
time, divide the ampere-hour rating by the charging
currept wsed, and multiply the resuliing time by
1.25.

Suirable Charging Circuits

Figs. 1 and 2 show two versions of the same
basic charging circuit. The ¢ircuit shown in Fig, 1is
used with 117 V ac, and the one in Fig, 2 can be
nsed with the car battery. The laiter vircuit eounld
be connected to the vigarette lighter, and is
suitable tor battery packs of up to 14 valts,

The dial lamp (D$1) is used to limit the
currenf. One with a rating of 100 ta 150 mA
should work fine with most batteries. The voltage
rating should be approximately that of the
charging source (for example, two [2-V bulbs in
sertes may be necessary if a 26-V supply is used).

‘Ihe voltage-regulator shown in Fig. 3 is based
on the fact that a farward-biased diode will not
conduet until approximately 9.75 V do is apptied.
By adding 4 suttable number of diodes in series as
shown, a woltage rcegulator for the maximum
battery voltage can be built easily. The uireuit
shown in Fig. 3 can be used in either Fig. 1 or 2,
for VR1. It will deaw little current until the
battery voltage reaches a permissible value during
charge. Once the voltage reaches a preset level, the

Bottom view of Nicad battery chargers.

¥Rz, VR3 VR4 VRINHD)
— et ~lat = lat
+
TSV
TOTAL VOLTAGE
1.8V FOR VR1 1530,76N

{N= NUMBER OF
SILICON DIODES)

Fig. 3 ~ Schematic diagram
regulator (VR1, Figs. 1 and 2).

of the wvoltage

diodes start to conduct and limit zny further
increases,

fnitial Testing

After the vircuit is wired and checked, apply
power (without a battery cunnected tor charging).
The bulb should light to less than fuli bsilliance.
Measure the voltage across the reyulutor. It shounid
e 3 to & percent above the rated voltage of the
hatteries to be charged. Adding and removing some
diodes in VR1 may be necessary. Connect the
discharged batteries and measure the charging
current {aither g built-in mweter could be used as
shown in the photograph, or a temporury one
could be connected in series with the battery), The
current shouid be typically 100 mA with partiafly
discharged batteries. The current will decrease as
the charging time increases, and a vafue of 5 mA
indicates » fully charged condition. No damage will
result if the batteries are left on charge con-
tinuously, ST

Micromountaineer
{Cantinued from page 13)

considered by the QRPfportable buff. These would
include an outboard VFO for home-station work
or 4 dsb phone version utilizing crystals originally
intended for the former 40-meter Novice band.
Other bands are obviously of interest, The Fust
Coast wilderness traveler {7) might find 80 meters a
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mich better frequendy for his use.4 The author
and W7TICV have even considered a similar design
concept for 144- and 432-MHz ew rvigs for vhf
D Xing from the lofty heights.

4 [EDITOR'S NOTE: The writer had his
tonpue in cheek when referring to the “East Coast
wilderness." WI1Z01 and the editor, WLCER, have
long belabored what is and what isn’t “wilder-
ness” . . , Bast Coast versus West Coast.|




ELPOWER CORP
EP 1245-A BATTERY

Sumething new has come to the market by way
of compact rechargeable batteries. Most of us are
familiar with the expensive NiCad battery, but the
amateur can now buy a style of battery that does
the same job at much lower cost. Elpower Corp.
has a product fine that should be of special interest
tu QRP enthusiasts who must rely from time to
time on “canned” dc power for povtable or
emergency work.

Highlighted here is but one battery from their
large line of praducts, the EP 1245-A solid-gel
electrolyte battery. This unit delivers 13 volts at
4.5 ampere-hours and measures 2-1/2 X 6 w4
meches. There is no vpportunity for leakage because
the battery is completely encapsulated in durable
plastic. As the manufacturer states in the literature,
“(hir batteries are drier than dry-cell batteries.”
The polystyrene case is puaranteed not to chip,

EP-1245 Speaifications.

[¥ischarge Characteristics

Violtage

erack or deteriorate. The hattery can be operated
in uny position.

Elpower's battery is designed to operate in
temperature environments  from ThOF  to
+1500F. Naminal ratinps apply at a temperature of
+689F, Unlike NiCad batteries, the solid-gel type
does nmot suffer permanent cell reversat if cam-
pleiely discharged. Furthermore, this lead-dioxide
battery dJdoes nat develop a “memory” when
charged repeatedly to u specific voltage level, hence
does not “forget™ its capacity, as can happen with
WiCads.

‘The manufacturer claims that this battery can
withstand 100 or more fullcharge/tull-discharge
cycles and up to 1000 cycles if the battery is only
partially discharged each time. The battery 18
protected against internal pressure buildup by
neans of self-sealing vents which pass only dry pas.

This reviewes put the FP 1245-A through its
paces at the home station. The battery was charped
to 12.5 volts, then connected to & QRP transceiver.
After approximately 10 hours of cw operation, 30
percent of which was spent listening to the other
tfellow, the battery voltage dropped to 1.5 The
transceiver draws 450 mA Juring transmit, and
takes roughly 100} mA from the supply during
receive, It is important to mention that despite Lhe
drop in voltage the transceiver was still working
fine, and the battery could have provided many
additional hours of use. In fact, the battery came
in mighty handy one evening when Newington had
one of its frequent line-power outages: the QRP
station was operated for two hours on 40 meters.
illumjnation was provided by 2 candle during that
period! Two of these batteries will become part of
the QRP travel package from this time on. While
this writer was operating as 8P6EU from Barbados,
W.l., last Decembes, power service was wut for an
eitire afternoon at St. James. It certainly would
haye been convenient to have had an FP 1245-A to
keep the 2-watt, 20-meter station operational!

The price class for the EP 1745-A battery is
$16 and it is available from Elpower Corporation,
2117 South Anne Street, Santa Ana, CA 92704, —
WICER
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REFLECTIONS AND TRANSMISSION LINES

Technical Editor, Q87"

Three cheers for W2DU.Q  The apparent
ohsession in the past few years on the horrible
consequences of high VEWR (why not I[SWR?) has
probably been bronght about by the 1eady
availability of inexpensive SWR indicators. Mine
has # scale reading PERCENT REFLECTED
POWER, This can scare you to death: the im-
plication is that this “'reflected’” power has in some
mysterions manner disappeared or heen stuffed
back into the poor old transmitter. This whole
subject hasn’t been helped by the publication of
charts and nomaographs showing appalling amounts
of “reflected power luss™ at moderate SWRs.

These things can be carried to extremes; | have
a dummy lozd which has an SWR of nearlv 1:1,
but it doesn’t radiate worth a hoot! On the other
hand | have a set of tuned feeders with an SWR of
probably 10:1 or more feeding a dipole, and that
dipole rudiates like "*Gang Busters™ -- apparently it
isn’t aware of the horrible SWR.

Harking back a few veurs, before we were gifted
with SWR indicators and tuned up with a pencil or
a light bulb and a loop of wire, many of us ran full
fegal power into a pair of venerable old 85%s,
thanks to the pioneering work of Charlie Perrine,
WoCUH. These things had to operate at 80 percent
efficiency at a kilowatt input or there went your
school-lunch money for three or four months, If
the tuned feed lines we wsed with those outfits,
which must have had an SWR of 10:1 or more, had
allowed anything to back up into the amplifier we

1 Maxwell, “Another Look ai Reflections,”
Paris [ and II, QST for April and June, 1973,

T imoo
EXCERT A5 INDICATED, DECIMAL VALUES OF
CAPACITANCE AAE IN MICROFARADS | uF };
OYHERS ARE IN FICOFARACS | pF QR upF)]
RESISTANCES ARE IN OHMS ;

k= 1000, M=1D00 000,

Fig. 1 Crystal checker circuit with meter
amplifier. The transistors are npn silicon, 250 mW.
Nearly any high-beta general-purpose type will do,
The diodes are germanium, such as TN34A or
eguivalent.
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would have been perpetunily hungry. Actuwally,
sommething Iike 95 pereent of the power that
started up the feeders got to the autenna, SWR be
hanged. And the guy on the other end never knew
the difference!

Admittedly, matters are different at vhf and
uhf, when solid-dieleciric coax cahle is used. Some
of that stuff can make an excellent dummy load g
those frequencies. One alternative is the heavy-
duty 300-ohm open-wire “ladder ling,” Moral —
use common sense in Jdeuling with SWR and its
effects, — Leigh Norton, WeCEM, 570 El Bosqm-
Rd., Santa Barbora, C'A 93708,

CRYSTAL CHECKER WITH METER AMPLIFIER
Technicul Editor, Q8T

Thanks a willion for the FET and MOSFET
tester m the May issue — just whai | have been
needing, 2 T built u erystul cheeker some time back,
similar to yours [same article), but S0-UA meters
are a luxury and delicate, so | added another
transistor and now can use any meter up to 50 mA.,
Mine is more of a go/no-go tester, Nice for a
poctahle tester at tlea mackets. Colecting crystals
is a hobby with me,

The eireuit is shown in Fig. 1. The second
transistor acts merely as an amplifier. My unit will
work fine from 4 MHz up, Couldn't get it to work
lower, but vour idea of the variable feedback
capacitors gives me bope to {ry thaf sametime in
the future to check lower frequency crystals, ihe
complete unit is mounted in a xmall Bakelite box,
using only twa crystal sockets. [ took & small piece
of pe board and cut out a narrow strip through the
middie, so by just touching the erystal to the strip,
any type of holder contiguration can be tested.

In place of the meter, ane of the small 51-mA
famps ¢an be used as an indicator, or an LED could
even be used. The series resisior can be varied for
the type of indicator used. Using the 1.ED or lamp,
the entire unit can be wmounted in @ container
smalfer than the battery. - . F. Harington,
WSEQA, 149 Ridge Rd., Litile Rock, AR 72207,

SSTV CALLING FREQUENCIES

Technical Editor, Q87+

At the Dayton Hamfest TV session we had 4
good discussion about SSTV aperating frequencies,
und something spproaching a consensus emerged:

1) The widety publicized slow-scan tfrequencies
showld be used primarily as calling, not working
freguencies.

2) Slow-scan aperations should expand up and
down from the calling frequency except on 20
meters, where expansion should be yp the band
oniy. On 75 meters expansion should be up the
hand when possihle.

3 A new JH-meter calling fregquency, 7171
kHz {easy to reumember) was chosen to replace
7210 which has an impossibly high QRM level in

the evenings from European broadeasters and
jammess,
Tweniy meters is the higgest problem. The

DXers would like the slow-scanners out of the
1420014250 segment of the hand. But 20 is the
meast popular SSTVY band as well as heing the most
popular DX band, and 14230 has received much
publicity as an SSTV guathering place. Complete
evacuation of 14230 will be a very slow process.
There 1s talk of moving the Saturday 55TV Net up

2 DeMaw and Greene, “A Pair of Handy
Testers,” QST for May, 1873, p. 24.
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the hand, and new net aperations will be on higher
frequencies which should help. S5TVers should
check the entire high end of the Advanced band
segment for uactivity, and select operating
frequencies above 14240 whenever possible. - Clup
Macdonald, WQORX, 3Sla NW Fint Ave,
Rochester, MN 53901,

FREQUENCY-DIVIDER ICS
Technical Editor, QST7

The method of making 2 divide-by-V circuit
used by David Madison in his letter in May 1973
Tech. {(lorrespondence® can bhe simplified hy
making use of the internal gates of the 7490, in his
Fig. 2 he ases /4 SN7408 where he could just as
eysily have connected pin 11 and §2 to pins 2 and
3 respectively. {dne disadvaatage in doing this is
that the decoded output is lost. For many appli-
cations this is acceptable, becayse the I is used as
4 frequency divider or drives edge-sensitive
circuitry. In these cases the output shouid be taken
from the most significant hit that changes state,
pin {1 in his example,

This scheme and Madison’s will not allow a
ivision hy 7 because the internal gate and his
SN7408 have onlvy 2 inputs, while a binary 7
{O11F) reyquires 3 input lines. This problem ecun
easily be solved by adding two diodes connected in
i AND configuration, shown in Fig. 2. Noise
immunity is enhanced by a pullup resistor con-
nected as shown, Any value hetween 1000 and
about 5000 ohms will do. While the cvost of fhe
diodes and resistor is probably about the same as
the I package they replace, the hoard complexity
and power consumption can be vonsiderably re-
duced. 7

This technique can be expanded to c¢ounters

requiring more than one package. as shown in Fig.

3. Bimply conneet all of the autputs that will be
high (! state) when the desired count is reached,
either to the reset pin directly or through = dinde
AND gate. Reset lines on all the packages should
he tied together as shown. Any reset line not used
should be tied low (U state or ground for TTL). At
least one reset line must be low for the 1 tu
count, as shown in Fig. 3.

Nodes should he germaninum for best noise
immunity, although silicon diodes will often work,
The lowstate input voltage {Vyp,) is specified as
less than 0.8 V. Given a worst case, low state
output (Vor,) of 4.4 ¥ for o TTL gate and a
forward voltage drop (Vi) of 0.6 V for a silicon
diode, the intal (0.4 + 0.6 = 1.4) is above the
specified Vyy,, but Vg, is seldom as high us the
worst case. More generally it is around 0.2 V,

T have found that silicon diodes work most of
the time, but a germanium diode with its V¢ = 0.3
V is a better choice. Switching diodes with their
fast turn-on and turn-off characteristics are best for
this applicatron, but most any type will work as
fast or faster than the 7490 can toggle. If there is
any question, the output that changes to a | (high)
last (the least significant 1) can be tied directly to
the input of the IC while all others go they the
diode AND gate to the other reset pin. This will
give them all time to change state and settle before
the final count is reached,

it is worth noting that it is possible to pet
counts to 16 by using an MC7493 instead of two
MC7490s, By using two 74935, counts ta 256 can
he generated with two packages instead of three.

3 Madison, “Versatility with Decade Dividers,"
Technical Correspondence, ()51 for May, 1973, n.
38,
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Fig. 2 - At A, the basic circuit of a diode AND
gate {positive logic). The output is high when afl
inputs are high, and low for all other conditions.
At B, a divide-hy-7 counter using the reset method
and a’'diode AND gate. The {C is a decade divider,
type. 7490, Pin numbers not shown are not
connected. See Fig. 2, p. 38 of 8T for May, 1973,
- for information on the internal wiring of the 1C
and identification ot the pin connections. R and
. digdes -- See text.

The only change is that the count will be in hinary
instead of BCD.

- Another metftod that is not as straightforward

as the above may be used for simplification in
some instances. That is to preset the 7490 to ¥ on
the count before you want it to reset, and let it
reset 1iself on the next puise. This can be used
effectivefy on coynts like 7, 11, 13, and so on. The
procedure is 4% follows. Since numbers that are
represented by three 1s are preceded by numbers
represented by two s, simply connect those two
lines to the Rg lines and preset the part to 9 on the
N — | count. When the Nth pulse arrives it will

dpF '
frﬂ—i +Vec

Fig. 3 — A divide-by-78 counter using a diode AND
gute and the rese? method. The ICs are decade
dividers, type 7490. R and diades ~ See text.

INPUT A 4 r yy
< QUTE
! [| So—
14 hz no190— s d e |8
7490 7490
UNITS TENS
COUNTER COUNTER
Tz 13 5 6 |7 NERE 515 1T
24 L. ] |
.
<‘ &
P e
<R )
&

QST for



o) GUT PUT

INPUT (O—
_1z 11 Jiofe [8
490
COUNTER
NEEE 56 J7

+ Ve O—Jh—1 <l

reset the part, thus making it divide by V., Fig. 4
shows g divide-hy-7 ¢irenit wsing this method, AN
of the techniques described above for resetting the
tH will work with this method. Paul Scatt,
Option Development Engr., Sciniconductor
Products  Div., Motorele, Ine,, Rox U908,
Phoenix, AZ 85036,

ON PROCURING VARIABLE CAPACITORS 4
Technical Fditor, Q8T

Cancerning your recent letter, we are very well
aware of the radio umateur’s dilemma in reference

4 (EDITOR'S NOTE: This letter came in vesponse
to our continuing efforis to resolve the critical
parts-procurement problem  which  confronts
amatenr-radio experimenters. Hammarlund Mfg.
Co. has ceased to manufacture variable capacitors.
At last report Cardwell Corp. took wver the
Hammarlund line, hut indicated no interest in
selling in small-lot guantities to amateurs. We know
of no single-lot suppliers who will sell transmitting
variable eapacitors of other popular brands. At
least one leading manufaciurer of transmitting and
receiving variables has depleted his inventory of
some fast-moving amateur-market variable capa-
citors, indicating that the company can make no
protaises concerning future stocking of those com-
ponenis, The situation is presentiv at the eritical
stage, The ARRL is doing all that is possible to
encourage any willing manufacturer to produce
and =ell those components that are no lopger
available to amateurs, The genuine concern of such
organizations as J. W. Miller is indeed an en-
couraging sign, |

Fig. 4 Example of the presef method of
constructing a divide hy-V counter, where & in this
case is 7. At the count of 6 |2 + 4} the 2 output
{pin 9} and the 4 output {pin 8) preset the 1C to 9
(pins & and 7). At the count of 7, the IC resets
itself to O, providing one output pulse for each 7
input puises,

to procurement of components, and variable capa-
citars in particular. You can rest assured the
amateur will always stay ¢lose to our heart,

I think you are aware that we never manu-
factured variable capacitors but only distributed
ather American manufacturer’s products. About
this time iast year the variable-capacitor squeeze
starfed. Several manufacturers planned to get out
of the business, and the ones who were left hegan
to increase their prices to a level which we could
no longer afford,

We immediately proceeded to  investigate
sources abroad and ran head-on into seripus prob-
lems, ane of which was that their capacitor
standard ranges were different than the American
capacitors. This iy because of the fact that
American mamifacturers were still working with
pre-Wotld Wur 1) tooling. The Japanese tooling, for
example, is 4l post-World War 1. The expense of
new tooling to produce in Japan {o the ofd
Ameriean standard would be too costly, The other
problem was that the Japanese require purchases in
farge squantities and at the rate we were selling
variable capacitors, we would have to buy a
minimum S-vear supply.

We decided at that time to keep looking, but in
the mesntime to remove variable capacitor part
numbers from our  catalog as stock became
exhausted. Fhis is still our present program, as you
might have noticed by the varable vapacitor line
left in the mew catalog, Nevertheless, we are still
tooking and  are  acteally  talking to  some
manufacturers in Fogland, - Curt Hentus, Ceneral
Manager, /. W. Miller Div., Bell Industries, {9070
Reyes Ave,, PO, Box 58235, Compton, (4 #0224,

o New dpparatus

LOWCOM WIRELESS INDUCTION
RECEIVER

How many times have yvou missed a schedule,
tailed to monitor a net or the logal fm repeater
because you'yve had to be in unother part of the
house at the time? Probably at one time ur attother
we all have, and then felt a bit perturbed because
we missed something we wanted to hear. Lowcom
Systems Inc. has manufactured a wireless induction
pocket receiver that will help to prevent events
suche us that,

As shown in the photograph, a receiver about
the size of a hearing aid and its earphone ix used to
reveive the output of your statinn receiver. First, a
simple wiring installation is cecessary in the home
or vard, A wire loop is placed around the desired
listening area and connected to the station receiver
in place of the speaker (across the 4-ohm output).
when signals are received, and it the operator is
within this wired ares, the user will be uble to hear
what is being =sid much as i he had u small
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portable receiver in
frequency of interest,

After the unit was received at Headquarters we
formd an additional use for it. With this hand-held
receiver it was possible fo hear the noise generated
by elecirical motors  and  fluorescent  tighis,
suggesting that the unit would he useful in tracking
down some forms of interference, Additionaily,
when beld in the proximity of electrical wiring, the
path of the wire could easily be traced. 1t doesn’t
seem to matter if the wiring is encased in electricud
vanduit, because it’s presence can still be detected
by this sensitive device.

The induction receiver’s cost is $25. For an
extra $1.50, an engraved brass plate with vour eall
sign will be made and attached to the unit.
Lowcom  Systems, Tne, 10727 f(ondizn Head
Industrail Bivd., S¢, Louis, M 63132, makes them
aviilable within three weeks after receipt of order.
— WINTH

his pocket tuned to the
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A CROWBAR CIRCUIT
FOR POWER SUPPLIES

Much of the egquipment being constructed
today that- uws solid-state devices requires a
repulated supply voltage. Many of the more simple
repulatars are quite adequate, and the “on-card™
regufators ate becoming increasingly populas.

However, thess simple regulators have one
major problem area — i the serfes element shorts,
the entire output from the rectifier will appear on
the supply line feeding the equipment. Few of the
s and transistors which are popular today will
withstand such abuse,

FlsSE

[ j REGULATOR |
™ I LIRCUIT
“ )

W OUTPUT

SCR “crowbar circuit” for regulated power sup-
plies. The device used at (31 will depend upaon
voftage and current requirements. SCRs such as the
HEP300, 302, or 304 are recommended.

The vigcuit shown will detect such an aver-
voltage condition and shut down the supply by
hlowing the fuse between the rectifiers and the
regulator. Operation is quite simple: when the
voltage at the optput of the regedator reaches a
value that will trigeer the SCR, the SCR conducts
heavily and the fuse opens. FThis contiguration has
the advantage of not overloading the resulator
circutt iF the SCR should tire because of some
temparary condition. Such would not be the case
it the 8CR obtained anode voltage trom {he cutput
side of the regulator.

To adjust the irip point of the crowbar, the
jummper should be removed from across Ri and a
voltmeter connected in its place, The regulator
cireudt should be adjusted until the output voltage
is at the maximum value that is desired. 1f the
regulator is ol the nonadjustable type, substitute 4
voltage from another source, such as several flash-
light batteries connected across a 25.000-0hm
potentiometer. 1f the substitute method is used.
R3 should be disconnected from the repulator
autput. When the woltage is of the desired
maximu valne, R3 showld be adjusted until the
SCR fires, a4 indicated by a sudden larpe increass
in the voltage across R1. Chevk the sefting seversl
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times. Note that you must remove power from the
vircuit to restore the SCUR to the nonconducting
state. When the wdjustment of R3 18 cogrect, place
the jumper ucross R[. and conpect R3 to the
output of the regulator. The fuse should be of a
value that is 30 to 73 percent higher than the
maxtmum that will be furnished by the regulator,
Note that the filter capacitor must be ahead of the
tuse; otherwise the charging surge of current will
blow the fuse when the supply is turned on. -
WISL

SUPPORTING OPEN-WIRE
TRANSMISSION LINE

Here s a simple vet effective insulator tor
supporting open-wire transmission line. it is made
from T/4-inch plywood, a clothespin, and a TV-
standotf tnsulator. The citcular plastic ingulator is
rettioved from the standoft and the parts asseinbled
as shown in the drawing,. Plastic clothesping are
best since they wre weatherproof. Mounting the
clothespin is avcomplished by sepurating the two
halves, fastening one section to the plywood with
small machine surews, then replacing the remaining
part. It is wise to bend the spring to increase its
tension betore reassembling the clothespin. The
completed  insulator should be protected with
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)l Hal
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Fig. 1 ~ Schematic diagram of the QVERLOAD
expegrimenter’s power supply. PROTECTION
CR1-CR4, incl. — Silicon diode, 55 A T TF
at 100 PRV, Lraur 15A
8155, inch, —~ 15-A dpdt ioggie
switch,
56 — 5-A spst toggle switch, mn
T1 - Ser text.

TRANSFORMER
PROTECTION u

Fig. 2 — Schematic dia-
gram of test circuit for
determining turn-to-
voltage ratio. CR1-CR4,
ingl., same as Fig. 1,

several coats of paint. After the insulators ave
installed in place, the open wire is supported by
inserting the spacers info the jaws of the clothes-
pin. - Bruce W. Campell, WASOIR '

EXPERIMENTER’s POWER SUPPLY

I've built an esperimenter’s power supply
which someone may be intcrested in. 1t provides
between | V de and 31 'V de in one-vaolt increments
at 10 amperes with good regulation, The schematic
diagram is shown in Fig. 1. T1 was made from an
old TV transformer with approximately 350 watts
capability, The secondary windings are wound with
No. 14 enameled copper wire. The number of turns
per de volt output was determined experimentaliy,
using the circuit of Fig. 2, The apen-circuit voltage
with ten turns was 5.4 volts de yielding:

i%‘é? = 1.85% turnsivolt do
Now the turns for each winding can be determined
{see Table TV, The necessary winding of fractional
turns presented a minor problem that was easily
avercome with a kttle planning,

The circuit provides na electronic regulation.
Two favts ensure good load regulation. First, the
transformer impedance is low and sevondly, 535-A
dinifes were ased. OF course, the output is pro-
puortivnal to the line voltage, but most power lines
today bave poud line regulation so this is not
considered o significant problern, When tinkering
with an oscillator circuit or other circuit requiring
voltage stability, [ use a small Zener-diode circuit
that would be part of the {inished circuit in any
event. — Steren W. Siter. WNIRIW
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Table I
Winding Cheepnt de Scoendary Turns
A 1.0 1.85
B 20 3,7
c 4.0 7.4
D 8.0 14.8
E 16.0 298

TENSIONING DEVICE
FOR VHF ‘FUNING MECHANISMS

Homemade rtuning capacifors and moveable
vanes far vhi often exhibit erratic behavior because
of lack of tension and consequent poor grounding
and wobble. A simple tensioning device van be
found in an old tlashlight. Remove the farge spring
from the base of the flashlight und slip it over the
tning shati, When the tuning knob is replaced, the
spring is compressed between the front panel and
the knob and keeps evervthing nice and tight. -
Michael Schmidendorff, WBEIXEF

HEAT SINKS FOR NUVISTOR TUBES

Transistor-type hest sinks make excellent heat
dissipating radiators for Nuvistor tubes, Choose a
high-emissivity black unodized fipish if possible
and use heatsink compound (silicone prease) be-
tween the metal tube und the heat sink fo reduce
thermal resistance. Richard  Mollentine,
WAPKKC
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I EATH'S ENTRY into the burgeoning field of
twa-meteér fm has been eagerly awaited for

some time. Considering the relative complexity af

atnplitiers and transceivers, it is not surprising that
the HA-202 preceded the companion HW-202
transceiver into the markeipiace. The amplifier can
he used with any two-meter fm transmitier in the
ten-watt class, which iy the most popular power
level for equipment not intended for hand-held
operation.

The amplifier provides u hoost of about 6 48 in
transmitted signal strength. Whether this kind of
power increase is reafly needed depends largely
upon the regairements of the individual operstor.
(f vour mobile uperation is limited to intown
repeaters, adding an umplifier doey little more than
add fo rhe pollution of the spectrum. If, on the
wther hand, your travels take vou o the fringes of

| L

Q0 20 30 49
POWER QUTPUT

50

Fig. 1 ~ Rf-output power vs. drive for the Heath
HA-202.
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The Heath HA-202
Two-Meter FM Amplifier

a repeuter’s voverage, or if you enjoy simplex
nperation, the extra power cun bhe a significant
asset; it will transform a signal which is audible,
but difficult to copy, into one that is perfecily
readable.

Circuit Description

The amplifier uses two IN5591 or CFC B25-12
teansistors in a4 push-pull configuration. Strip-line
inductors are not used in the tuned circuits, and
the “emis™ ure not coils at all, but single loops af
wire,

Becanse the HA-202 is designed to be used with
4 transceiver, the amplifier is ywitched into the
untenna circuit automatically when sufficient drive
15 present. and i8 switched out when the drive
drops below about 1.5 watts, The switching civcutt
is tustrated n Fig. 2. A sample of the drive sigral
is taken from the input by C18 and 1s rectified and
filtered. The resulting dec voltage drives O3 into
conduction,  energizing K1, One benefit this
switching method provides is “barefoot”™ operation
for any fransceiver which has a low-power trans-
mitting switch position for one watt or less. [Fit is
desired to have the capability of running without
the amplifier «t a higher transceiver powes level, it
is a simple matier to install an outhoard switch in
the +13.h-valt lead connecting the amplifier to the
battery.

Canstruction

In current Heath vernacular, the HA-202 is 4
“une evenung” kit. Construction took about thiee
hours, including pertorming the simple ohmmeter
vhecks suggested in the assenibly manual. All parts
{exvept the cunnectors) mount on upe vircult
board, so assembly s straightforward. The only
step where exceptional care is required is the one

QST for



EXCERT AS (NDICATED, DECIMAL

FROM RF VALUES DF CAPACITANGE ARE
AMP. OUTPUY TORE AME. iy WCROFARADS | 5}, OTRERS
ARE IN PICOFARADS LpF OR upFl;
RESISTANGES ARE IN OHMY,
% 1IN, M1 000 00%
[l
I 3y DC
Aﬂ‘lr.
[ <
-
JUMPER 2
KIB sz {SEE CAPTION)
JUMPER 1 -

110

P e d

A

\\
U

000 i |. 000
-~

Fig. 2 - . Circuit diagram for the antenna relay. The theary of operation is explained in the text, For
alignment using a voltmeter, jumper 1 is disconnected and jumper 2 is installed, thereby keying the
antenna relay, Relative rf power output can be measured by connecting a dc veltmeter across the

1000-0hm resistor,

for lghtening the nuis holding the power trun-
sistors to the heat sink. The replacement ¢ost of
each transistor is nearly $20, so they deserve to be
freated with respect! In the wsual Heath sivle,
writers of the assembly mannal took special pains
ta help the builder avoid trouble at this stage.

installation Tequired aboul two hours, mostly
for ruaning the power cable between the truonk and
the battery, through the passenger coinpartment.
Sufficient heavy, insulated vcable is provided to
run the length of all but the Jargest autotmobiles,
Also provided is about 15 feet of RG-58A/U
coaxtal cable which will be unnecessary for most
instaftations. o the typical situstion, installing the
amplifier tn the antenra lead will be simply a
matter of cutting an existing cable and installing
the proper connectors,

Phane plugs and sockets are used for the sf
congections to the HA-2012, Vhf purists may wish
to install better connectors, such as BNC; for the
rest of us, making, sure the plugs tit tightly into the
sockets will provide sufticient peace of mind,

Two alterngtive methods for alignment are
affered in the instructions, one using a wattmeter
ot SWR meter and the second using a voltmetes,
The manual lists the operating range as about 750
kHz either side of the alignment frequency. The
only problem encountered at this point was that
the exciter used for testing the HA-202 contained a
protective circuit which disabled the transmitter
when the SWR exceaded 2 vertan level, Aga result,
it was necessary to try several adjustment settings
of the amplifier-input circuit io obtain sufficiently
low retlected power to allow the exciter to
operate, After that, it was a simple matter to tune
the four trimmer capacitors in the amplifier for
maximam of output.

In judging the merits of most amateur equip-
ment, subjectivity can be an important factor, In
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ather words, one person may like green panels on
his equipment, another gray. There is no such
problem in evaluating the HA-202; its businesslike
black finish graces the trunk, not the dashboand or
the operating table. The amplifier is designed to
meet the needs of a segment of vhi fm operators. It
is easy to build, und it performs as advertised; what
more can be vaid? - AIND

Heathkit HA-202
Two-Meter FM Amplifier

Freguency range: Any L3-MHz seginent,
143 - 149 MH>.

Power output: 40 watts, nominal tsee Fie.
Li*

[¥rive power required: §
Fig. 11.#

Dimensions (HWD) and Weight:
3 X 4-1/4 % 5-1/2 inches excluding
mounting flanges, which add 1-5/8
inches to width; 2 pounds. ®

Power requirements. 12 fo 16 V de, 7 A
tmaximu, negative ground, *

Standby current: less fhan 1 mA*

Input and output impedance: 50-ohms nom-
inal.

Input VEWR: [.5:1 maximum.+

Qutput VEWR: 3:1 maximum.

Operating  temperature  range:
+1400F,

Price class: $70.

Manufacturer: Heath Company,
Havbaor, M 490622,

+ Measurernents made in the ARRL lab.

to 15 watls (see

= 3OOt

Benton
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The Hallicrafters
FPM-300 SSB Transceiver

TT WOULD SEKM that Hallicrafters had the mare

nomadic wembers of the amateus fraternity in
mind when they designed the FPM-300 transceiver.
fast plug in either a2 mic of key, connect the
appropriate power ¢ord and an antenna, tune up
the rig and start making contacts. For those
Jesiring @ compact transceiver with moderate
power autput and versatile supply-voltage options,
the FPM-300 may be the answer. Because of ifs
solid-state design, current drain while receiving 1s
jow. Also, the filaments of the PA and PA
driver-amplifier tubes can be turned off during
extended petivods when the fransmitting [unction is
not being used. Of cousse, homebody type opera-
flon is also possible, Here the smull size of the
transceiver would appeal to those of us who have
limited space for amateur equipment.

Glightly smaller than an old Hallicrafters 5-38
receiver, the HPM-300 is the equivalent of equip-
ment that once took up most of the space on the
operating desk and part ot the tiowr, While vacuum
tubes are still used in the driver and final-amplifier
stages of the transinitter, the rest of the WPM-300
utifizes solid-state components. Mobile and por-

table fans will like the built-in a¢ and de power
supplies. One transformer is used for both modes
of uperation and switching beiween the two is
aceoluplished by using differently strapped power
plugs.

The basic transceiver comes with o plug wired
fur av operation und a power cord, vystals for all
uf the ammatenr bands from 3.5 through 11 Mz,
and one crystal for 28,45 to 29.05 MHz In the
anthor's opinion, the instruction manual is in the
hest «f the Hallicratters tradition, Many of the
tnsnuals fhat one sees of late are sketehy in their
cuntent. bui the une for the FPM-30Q is yuile
comprehensive. It inclades schematic diugrams,
servicing data, and parts list. Accessory items
available are the MR-300 Mobile Mounting Kit, the
HA-60 Blower kit, and crystals for the remaning
portions of the 2%MHz band not covered bv the
basic unit. While FPM-300 operation s possible
without the accessory blower, its use & re-
vommended by Hallicrafters. The blower mounts
an the back of the transceiver and will operate
with either the ac or de supply voltages.

Techiical Features

Solid-state transceivers lend themselves micely
to the use of bilateral mixer and amplifier stages.
The dircuit shown in Fig. | illustrates ¢ way in
which dual-gate MOSFETs can be used to good
advantage. Q501 is used in the receiver rf-pmplifier
stage wnd Q5072 is part of the driver chain m the

Table | — FEM-300 VEQ Stability
Tinte "+ Frequency
Minutes Kilodlertz

T 5401.047
2 5401 036
3 5401.010
4 B400.893
5 5400.934
10 5400.805
15 5400885
20 5400.879
25 5400.812
30 5400.793
a5 5400.736
Ho 5400.682

Top view of the FPM-300. The shield enclosure of
the P4 stage has been removed, showing the BKD6

and output circusits.
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transmitting portion of the transceiver. Cate 2 of
each MOSFET is used for the age and ale functions
respectively, and to cut off the stage when going to
the wother niede (transmit or recerve), Applying
zera voltage to gate 2 will make the stage n-
aperative; however, the drain-to-source capacitance
wilt change, €328 and €326, which are switched in
and out by D3OS end 13506 compensate for this
vhange and thus prevent possible stage detuning on
the highey bands. Simiiar rype bilateral amplifiers
are also used in the i-f stages, but the 9-MHz it iy
fow fn frequency, climinating the need tor com-
nensating capacitors.

Perforinance

Sunduy morning on forty metfers is no time to
he found with a reveiver which has fragile avertoad
characteristics. This is true for most of the cast
coast and especially from the world’s warst loca-
fion for noise — the author’s, No cross modulation
was evident in the FPM-300 fram strong stations
uutside of the filter passband, Recovery trom some

Fig, 2 ~ Spectrum-anaiyzer display of the output
ot the Hallicrafters FPM-300 Transceiver with a
two-tone 250-W PEP input, The haorizontal axis of
the display represents frequency, and the vertical
axis amplitude. Each “pip™ represents a single-
frerquency component of the rf cutput. The display
is adjusted so the amplitude of each component
may he read from the scale at left, directly in
decibels helow the peak-envelope power {PEP}
output, as rated by the manufacturer. Each reticle
division reprasents 5 JdB. Responses ather than the
two individual tones near the center are distortion
products; third-order products 31 48 down may be
seen here. Individual tones of the two-tone stgnatl
are down by 6 d8 from the PEP output. This is
because the tones are displayed as two discrete
frequencies. At the instant when voltages of the
individual tones are in phase, they add to produce
a peak in the envelope wave-form pattern which is
twice the voltage ampiitude of a single tane alone,
The power at the peaks of the envelope (PEP] is
therefore four times that of a single tone, a 4:1
power ratio bernyg equivalent to 6 dB.

very high-Jlevel noise pulses was fast. Generally, this
solid-state transceiver vcompared favorably with a
vacaum-tube tvpe tuned over the same frequency
range. Audio quality of the FPM-300 18 good: the
ald Donald Duck jokes about ssb eeception are
definitely out of order here,

Received reporis on the quality ot the trans-
mitting signal have heen favorable. Fig. 2 shows
that the manufacturer’s specification of 16 dB
down from single-tone PEP for intermodulation
distartion products is actually exceeded by ihe
unit undes test. Generally speaking, the FPM-304 is
uriented toward ssh operation. While cw operation
should be sutficient for the casual aperator, like
many iransceivers in the same class, the FPM-308
facks some of the refinements deemed necessary by
the more avid adherents to this mode. There is no
provision for offset tuning, nor for mote selective
filters than the 2.1-kHz filter supplied with the
unit, Since the inception of the transceiver con-
cept, it has been more responsible than any other
factor in making the ssb dream a reality and one
san’t be too eritical if transceiver designers favor
thiz made,

The unit reviewed here was an early model and
had to be returned to the manutacturer because of
wotne defects. Spurious signals, andio hum, and
tunmeg-dial backlash were uoted, Hallicraiters later
provided us with an updated model which did not
display these characteristics. - WIYNC,

Bottom view of the transceiver,

QST for



Sensitivity (tor 10 dB  signal-plus-noise  to
noise): 3.8 MHz ~ (.12 uv; 7.1 MHz -
016 uv; 142 MHz - 0015 pv; 21.3
MHz - 0.15 UV 28.5 MHz — (.16 uV.*

Stability: See Table [.*

Dial calibration: 10-kHz increments, 6D0-kHz
tuning range.

Iyial backlash: Minirnai.

Power output: 3.8 MHz — 100 watts; 7.1 MHz
- 110 watts; 14.3 MHz — [0 watts:
2.3 MHz - 8S watts; 28.5 Milz - 85
watts. (Cw conditions.}*

Plate voltage: Kev up — 760 volts; key down —
approx. 670 valts, *

Intermodulation distortion products: Approx.
~ 31 dB for third-arder products, (See
photograph of analyzer display.j*

Hallicrafters FPM-300 Transceiver

Keying: Tune keyed.

De power input to PA: 250 waits PEP for ssh,
204} watts for cw.

Amplifier outpuat circuit: Pi network.

Power amplifier tube: 6KDé.

Power requircments: 117/235 V ae 300 watts,
Also, 134 ¥ de at 20 A for mobile
operation,®

Dimensions (HWD) and Weight: 3-1/2 % 12-3/4
* 11-3/4 inches. 25 pounds, ®

Price Class: $595.

Manufacturer: The Hailicratters Co., Rolling
Meadows, iL 60008,

*Test measurements made in the ARRL

Lab.
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Petit Logic Systems
MT-5 Morse to Teletype

Code Translator

ACK IN THE lanuary 197! issue of OST,
WIGHM  described his Morse-A-Verter, a
gadget which, without adjustment or attention,
would franslate received Marse code at speeds
between 5 and 60 wpm into tefeprinter pulses for
operating 4 60-wpm  printer.!  That device,
developed by Petit as an experimental venture
primarily for its edificatary value, used something
like 180 1Cs, 60 transistors, and 500 diodes.
Compheated and costly as the circuitry was, many
readers uf (87 were interested enongh to want to
own ong of those instruments. The response was so
encouraging that the author of the article formed
his own company, developed a highly sophisticated
versiont of his Morseaverter, und now markets the
device commercially. This is the madel MT-5 code
translator offeved by Petit Logic Systems. The
output code may be either Baudot or é-evel
ASCIL, with either a serial or paraliel format.
The MT-5 uses 62 ICs, plus a few resistars and
capacitors. The circuif iy constreeted on g singie

1 Petit, *“The Morse-A-Verter, — Copving Morse
Code by Machine,” QST for January, 1971, p, 30.
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ciched board measuring 8 % 10 inches. Not
included on the baard but required for operation is
4 TTY interface’ circuit {loop kever). Dwtailed
suggestions for interface circuitry are included in
the MT-3 instruction manual, however. The MT-5
which we tested also required an external 100-kHz
frequency referenve. As wited at the factory, the
translaior operates at Morse code speeds from § ta
40 wpm without adjustment, but the unit may be
rewired easily to caver the ranges of 2.5 1o 20 or
L0 to 80 wpm. (If the input code speed averages 55
wpm ot higher, & faster seadovt device than a
oi-wpm teleprinter must be used.)

About the Circuitry

One can imagine that 1t is not an casy task to
design citeuitey for receiving Morse code, even at a
fixed speed, and for converting the ruccived in-
formation info teleprinter pulses. Allowing for
automatic “tracking™ ot code-speed changes com-
plicates the requircments even more. And yet Petit

[ =er 4



had solved ull the associated problems when his
first Morseaverter appeared in print.

The block diagram of the commercially made
version does not differ greatly from that which
ariginally appeared in ST.2 und the seader is
referred to that discussion if he desires mozre detail
on the basic vircuit operation. An input interface
and correlating tiiter uccepis audio from the
station receiver and converts the signal into TTL
lagic fevels corresponding to Morse code marks and
spaces. These alternating logic levels are passed
dlang to an efement recognizer, which classifies
cach mark signal as a dot or & dash, and each space
signal as an element space, a letter space, a word
space, Ot as a pause in sending. These classifications
ate made according to the duration vi the element
m question, A letter assembler sccumulates the
dots, dushes, and element spaces, and groups them
into  patterns corresponding to the particular
character which has been received.,

[f necessary, 4 controller gencrates either a
letter-shift or figure-shift function and routes it to
a Ib<character buifer memory. Then the vade
proup held in the letier assembler is transferred
into the memory. {The controller aiso genevates
carriage-return and line-feed functions and sub-
stitutes them tor the first word space or pause
following 47 characters and spaces on a given line
of print.) The memory stores the characters in
seguence and delivers them as they are called for
by a code converter,

The cunverter accepts the characters delivered
by the butfer memory and converts them into 2
#-bit code — either the 5 selector-pulse bits of the
Baudot code plus a case or shift bit, or 2 &-level
ASCH code, depending on the programming of the
converter. Read-only memories are  custom-
programmed to vield the desired output, which is
presented in parallel format. For operation of a
teleprintes, the vode s processed through a
parallel-to-serial vonverter and is then delivered to
the vutput.

Operation
The input interfuce and correlating filter are
designed to distinguish a single cw signal from the
hissing of buckeround noise. As stated i the

2 gee footnote 1.

instruction manual, “lts perfaormance resembles
that of an extremely narrow cw bandpass {ifter as
far 45 separating the signal from the noise is
concerned. [ts vutstanding teature is that this high
performance i3 obtained without the need for
critical tunming.” The filter will not function
propesly if more than one cw signal is present,
unless the desired one 15 considerably stronger than
the others and the level from the receiver has been
appropriately sef. Sefting the receiver controls tor
optimum copy reguires some gxperience, Too low
ar too high an audio level will result in no copy at
all, and of course the receiver selectivity and tuning
to reduce the level of adjacent-frequency signals
affects the quality of the received copy. An audie
pitch of at least 504 Hz is desirable, and 1 kHz
seems to be much better. Using recelver agce is
helpful, if it is slow gnough to keep noise from
papping up between spaces in the code but fast
gnough to compensate for fading.

The MT-5 is available either tactory wired and
tested, ur as a kit, including the etched circnit
hoard, all ICs and instructions. A comprehensive
54-page instruction manwal Is included, which
contains complete information on setup proce-
dures, theory of wperation, and circuit diagrams.
‘The MT-5 Morseaverter is an ideal station accessory
for the amateur who uses ew repulady and who
desires to have unattended cw secephion. it is also
handy for RTTY tvpes who wish to know what the
cw gang is saying, and is 2 hoon to those who
shuttle message traffic between cw and RTTY nets.
= KIPLP

Petit Logic Systems
MT-5 Morse to Teletype Code Translator

Dimensions (HWD) and Weight: 3/8 x 10 %
3 inches, ¥ ounces.

Power Requirements: 5 volts dc at 3 am-
peres.

Price class: Wired and tested, 3$560U; kit
form, $485. A special kit is also
available consisting of the vtched
cireuit hoard, instruction manual,
and the four custom-programmed
ROMs, $185.

Manufacturer: Petit logic Systems, P. O,
Hox 51, Oak Harbor, WA 98277.
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PTVHE HEATH GR-110 Scanning Monitor is a vht
receiver capable of receiving signals in any 9-MHz

5121

Heath Model GR-110
Scanning Monitor

sepment between |46 and 174 MHz, 1t has eight
crystal-controfled channels. The crystal that is used
far each channel will determine the frequency
received,
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Tuning is accomplished by use of vight
push-button switches and ran be either manual or
automatic. [n the wutomatic mode, the monitor
will scan all of the channels and lock on the first
one  where @ signal  appears.  The  receiver
revitgins ‘locked™ an that chunnel as long as the
signal is present. When the signal disappears, the
monitor waits four seconds, and if there is no
tfurther transmission, it resuines svanning. With
manual tuning, the MANUAL/AUTOMATIC
switch is switched to MANUAL. The $ELEQT
switch is depressed ontl the sesired channel is
tuned tn,

The Monitor has # priority channel feature. If a
signal appears on the prinrity channel, the receiver
will automatically lock to that channel even
though there are signals on other frequencies. As
soott as the station on the priority channel stops
trangmitting, the receiver will resume scanning,

An incandescent readout tuhe is used to display
the chanmnel numbers. When the Scanner locks on g
particalar signal, the number of thar chaonel is
displayed. If there are no signals present the
readout tube will display each number con-
secutively while scanning the channels.

Circuit Description

It isn’t often that we can say one of the unusual
features of a receiver is its front end, The first und
second rf stuges use 40673 MOSFFTs and double-
tuned circnits tno provide masinuin front-end
selectivity., See Fig. 1, The first mixer is also
406773,

Output from the mixer is conpled through two
monolithic crystal filters tuned to 14,7 MHz. The
sighal is then umplified und voupled through
antother  veramic  filter to  provide additional
selectivity, It showld be pointed out that goud
selectivity i required for a scaoming receiver o
eliminate the possibitity of lockup on undesired
signils  pegr the passband., The signal i then
amplified by wn integrated circuit that also serves
45 quadrature detecior, The autput from this [C
is routed tu the squelch circaits and several
amplifiers, the vatput of which serves as a switch
for the scanning circuits.

Seanning Circuit

The signal is routed to a transistor which acty as
4 vontrol switeh, starting and stopping the opera-
tion of the scan-vscillator transistors. Another
transistor is used for a delay virenit., When
received signal disappears a Jefay of about four
seconds duration beging, After this time is cowm-
pleted, the scan-oscillator transistors start to search
for another signal.

A 7490 1C s used in the counting circuit. When
it stops counting and 1s locked on a channel, the
priority usiltator, consisting of two transistors,
pulses an input to each gate of the 7410s, This
canses the oulputs of three input NAND gates to
go “low.”" Another 7404 then inverts these signals
to a “high” (logic 1) and couples these signals to
the decoder drivers, a 7441 and 7447. When 4ll
their inputs are high, an indication of *0" will be
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presenfed oo the readout indicator, This oueurs
dbout everv four seconds and has a duration ot 20
miltiseconds. During this time, the crystal used in
the priorty channel (0) oscillates. I u sigoal is
present, the scan circuit will “lock on™ by using a
squelch voltage ta trigger pin 4 of one ot the
7410s. A voltage is coupled from the priority
channel output through an inverter to producs a
“high™ on pin 4 of the 7414, keeping the receiver
lacked on.

The crystal ascillators use diode switching, 'The
diodes are noomally biased off. When each circuit is
grounded viaz the 7441, the ussociated diode
conduets and places that particular vrystal (and
channel) in operation. For Z-meter operation,
crystals in the 45-MHz region are ased.

Constructional Lnformation

As usual, the Heath instruction manual s
excellent, The previous Heathkit this reviewer
wired cume with all the hardware in ovne hag.
Considerable time was spent just sorting paris! 'The
GR-110 project, however, was the writer’s first
prperience with the current generation of Heath-
kits. It was a real pleasure to have Heath do the
piresorting.

Wiring time for the completed receiver was 17
haurs, not includimg troubleshooting, However, as
to be eapected, all of the faults enconntered were

This side of the receiver shows the scanning board
pius the rf and mixer stages. The crystai sockets are
visible at the lower right rear.

*butlt-in™ hy this kitbuilder! Once » uouple of
poor solder vonnections and u foil bridge were
cotrected, the receiver worked as Heath said it
would,

Performance

the GR-110 met or excevded all the manu-
Facturei’s specifications, The selectivity is
excellent, The munufacturer rates the unit as —40
dB tor MikHz vhannel spacing. ln wentral Con-
necticut there are several adjacent-channel assign-
ments of repeaters, su it is easy to check on-the-air
performunce. One machine on 146.82 MHz is only
i mile from the reviewer's home. [t was impossible
to detect any crod on either the 79 or 83 channels
while “B2™ was in service.

Audio vutput from the receiver is mated at two
watts, with provisions for an external speaker, if
dusired, We found the existing speaker produced
plenty of awdio even when the receiver was used
for maobile operation.

The receiver has its vwn 117-V ac supply or can
be powered by an external 13.8-V de supply.
Switching from cne type of power to the other is
accumplished by using the sppropriate power plug
vonnector on the rear af the receiver.

Lruring operyiion, 4 pupping noise vecurs in the
speaker every time the priority channe! is scanned
when the receiver has a signal locked on a channel
other than the prionty one. "The noise tsi’t loud,
but it takes some getting used to. - WIICHP

Heath GR-110
VHF Scanning Monitor

Dimenstans (HWD) and Weight:
3 x R1/4 x %3/4 inches, 5-1/2
puunds.©

Power meyuirements: 138 Vo de, ur 117 ¥
{N

Sensitivity: (L5 @V for 20 dB ot quieting.*

Frequescy range: 146 to 174 MHz.

Scanning range: Any 9-MHz segment of the
frequency range.

Modulation  aweceptance: t 75 kHz
mrximam.

Price viags: $120.

Manufacturer: tleath Co., Benton Harbor,
MT 49022,

* Measurements made in ARRL lab.

The audio board is at the upper right, above the
speaker, Alang the (eft 15 the 1-§ board.

QST for



ONGIATR!
NIEYWS

As we go to press with this issue, there has been
time to receive ondy a handful of reports af activity
via Oscar 6 during the ARRL Field Day, June
23-24. Even with this small and unrepresentative
sample, though, it's obvious that dozens of clubs,
groups, and individuals took advantage of Oscar
avaitability to add to their Field Day scores and to
gain local publicity for their efforts, Many new
calls were heard through the satellite over the
weekend; a list chbntaining a few is elsewhere in this
column. Portable stations who made multiple
contacts via Osear during Field Day included
WITX/1 and WIARR/1L with 15 QSOs apiece,
W3VD/3 with 13, WIYE/7 with 11, K2AFE/2 and
WOKM/9 with 10, and WSF(O/8 with 7. In
addition, several fixed stations made a point of
working FD portables; KYHTV exchanged reports
with 19, WAJJID (operating with emergency
power and a temporary setup in his backyard, but
aol portable) parnered 14, and VESDD lent an
international flavor to the event by working 7.

Many amuteurs received their first exposunre fo
Oscar aver the Field Day weekend, and no doubt
many of them will be working on setting up their
own satellite ground stations over the summer? I
their FD experiences were typical, they know it
doesn’t take clahorate equipment {o join the space
age  — K2AE(2 used W2GN’s widely-traveled
mobile rig for its contacts, and W1TX/1 used un
Amero TX-62 and é-element circularly polarized
vagi eight feet high for its uplink,

Field Day stations reported working through
Oscar: WIARR/L, WIKVI/I, WITX/1, WRBeCEP/I,
K2AE/2, W2EFR/2, W2LX/2, K3850(/3, WaVID/3,

WAABK 4, WICVY/4, WADW/4, KAGFG/4,
WA4IID, W4PLB/4, W4VTA/4, WSRWK/S,
WsTSV/)5, K&8YA/6, WIDK/7, WIYE/7,
WRABGY /S, WaFD/B, WsHI, K9uPLjy,
WE9FDZ/3, WOFU/9, WOKM/9, DIGRD/WY,

WOCY /P, WRHNV /G, WOLW/9, WPZWW/.

WAS Minus One

Listed n the Oscar 6 Two-Ways box this month
yvou'll find nat ane, but fweo statinns with 49 states
warked — W3TMZ and VE2BYG. The holdout for
Both is Hawaii, which is within range from
Maryland and Quebee rather seldom aud only for
short periods of time. Jack, W3TMZ huas been
heard in Hawaii several times and has heard KH611
anice, The other 49 QSLs are already tn band. A
special Amsat trophy awasits the first person to
confirm all 50 states by satellite.

Oscar 6 QSE Data Needed
WBR4DREB has developed a computerized Amsat
Oscar & Communications fnformation Retrieval
System which Tists parficipating stations, states,
and countries that use Oscar 6, Updating is Jone
periodically, and all users of Oscar 6 are invited to
send an alphaheticval list of Q5L cards they have
received for contacts through Oscar sa the user file
can he brought up to date. Lists may be sent to
Amsat, [nformatibn Retrieval Section, P.(O. Box

27, Washington, DC 20044, — KIZND,

OSCAR 6 TWO-WAYS
Stations States  Countries
worked
FOFT 450 24 41
GBCEX 51 1 14
ZE7IX 21 - L3
VE2BYG Lo 49 39
WIFTX 160 a1 5
KIHTV 465 47 37
W1JSM 268 38 21
WALNUH 32G% 33 o
WaaGMN 191 21 21
K2KNV 267 42 26
WBIVKZ 252 44 22
K2ZRO 123 35 11
K2QBEW/3 117 33 8
wiswu 82 30 10
K3JJTE 47 19 4
W3TMZ 367 49 28
Wa4J1D 300 36 20
K4MSG 16 12 1
WEBGS 172 46 6
WeLMMN 178 48 7
DJeRD/WS 145 39 11
Wwooll 136 37 11
KanO A 166 35 1z
WgPHD 262 42 15
WARBT AR 210% 29 7
* Total contacts

Recent Satellite DX
Achievement Award Winners

WAZACW SM2CFG JA4ABY DJLIQT
JAIEGM JAL1KCA SMSLE ZE7IX W3BHG
K2ZMQY G3PEJ WQIKE ¥2FD FeCER
F5PL W4CUK WA2RDE.

Certificates have been issued to 106
stations in 18 countries and § continents.

JATNEZ, an early winner of the Satellite DX
‘Achievernent Award, uses this special QSL to
confirm QOscar 6 (S50s. Having the cards printed
was no problem for Tom; he is an editor of CQ
Ham Redio, a monthly magazine in Japanese which
contains nearly 800 pages in each issug!
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VE/W Contest Announcement

September

FPYHE MONTREAL Amateur Radio Club Inc.,
A jnvites all W and VE amateurs to participate
m the 1973 VYE/W Contest, The eomtest period
this year is the weekend of September 22-23.

Rules are similar to those of last year’s event.
Log sheets and check sheets for both Canadian and
American entrants are available from the VE/W
Committee at the address shown below (do not
write ARRL for these) upon receipt off SAE with
IRCs or sufficient Canadian postage.

Stations showld look for each other in the
“(eneral™ part of the phone and cw bunds, and are
reminded to check all bands for openings.

Be sure to send in your log regardless of score,
it will be of defimte interest in pieparing the
contest summary. Soapbox comments {unusual
uccurrences, exceptional QSOs, ete.) and station
photos will be o great nterest,

S e
S UE/ W Contest |
m!ﬂmr‘mi_nlmn!mnﬂm

Avsrdrd I dusarewr Fondter Sortnar 1 fakR seerer

_daring e 19 dnasal Censet.

Wuth ucobat apose =i e,

1y ELIGIBILITY: The suntest s open fo all
amatenrs located in the ARRL sections listed nn
page 6 of any QAT

2) CONTEST PFRICOL: Al contacts must be
made during the period shown above. Only 0
hours total operating time may he used in this
period. Times on and off the air must be shown in
the log. Minimum time ofi period allowed is 15
minetes, Listening time must count as aperating
time,

1) BANDS: All bands and modas for which the
participant is licensed may be used. A station may
he worked once on ¢w and once on ssh on gach
hand,

4y CLASSES OF ENTRY: The cuntest is
divided into two parts, phone and ew. These scores
must be tabulated separately and not combined.
There are two ¢lusses of entry, single operator and
multioperator.

A single operator station is ong manned hy an
individual amateur wha receives no assistance from
ather persons during the cantest period, He may
nnt have gssistance in any manner in keeping the
station fog and records, or in spotting stations
during the contest perind. Such entries nanist be
placed in the multioperator category.

2] BEXCHANGE: W/Ks will work VE/VO sta-
tions and vice-versa, W-to-W and VE-to-VE QSOs
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Contest Pertod

Starts 2300 GMT Sar., Sept. 22
Ends 0200 GMT Mon., Sept. 24

do not count. Yalid points san be scored by
contacting stations not working the contest if
complete exchanges are made, The exchainge con-
sists of RS or RST report, QSO number (5 digit
phone, & digit ew) and ARRL section for W/fKs,
geographical areas listed helow for YE{VOs,

GEOGRAPHICAL AREAS:

Area FPrefix Abbr,
Newfoundland Yo NFLD or NF
Labrador V2 LABor L
Prince kdward Island Vi PET ar P
Nava Scotia VE1 N5

New Brunswick VEL NB

Quehed VE2 QUE or
Cintario VE3 ONT or O
Manitobd Vg MAN or M
saskatchewan VES SASKor 8
Alberta VE6 ALTA or A
Hritish Columbia VET BC ur B
Yukon VES YK or ¥
Noithwest Territories Vs NWT ar NW

6) SCORING: Euch completed contact is 2
points times the number of sections worked on
each band.

Example: 22 contacts in 9 sections on 21 MHz,
i6 contacts in 4 sections on 14 MHz, and 12
c¢ontacts in 7 sections on 7 MHz = 22 + 164+ 12=
30 contacts x 2 = 100 points x 20 sections = 2000
paints,

{Continued on page £7)
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September

VHF QSO Party

All set for the September VHF QS0 Party? If
band openings are even half as good as we had in
June, this is one contest you can’t afford to miss!

Remember you may pick any two 1d-hour
periods out of the 35 hours available. All you do is
exchange sections for (SO eredit, add up vour
contact points and multiply that sum by the sum
of your band-section-multipliers.

Read the rules carefully, then send right away
for your free party log forms; a sample is shown
helow,

Mail your entry to us no later than October 5
1973, 1 then — WA /PID.

Rules

1} The September 1973 V.H.F. Q50 Party
beging at 1900 GMT, Saturday, Sept. &, and ends
at 0600 GMT, Monday, Sept. 10. Entrants may
operate any two l4-consecutive-hour periods be-
ginning no earlier than 1900 GMT Saturday
{starting on the houwr) and ending no later than
0600 Manday, All ctaimed contacts must he within
the two chosent periods and must he made on
amateur frequerncies above 50 MHz., using author-
ized modes of operation,

2} Name-of-section exchanges must he acknow-
ledged by both operators hefore either muy claim
contact point(s), A one-way exchange, confirmed,
does not count; there is no fractional breakdown
of the 1-, 2-, or 3-point units,

31 Fixed, portable or mobile operation under
one call, from one location only, is permitted. A
transmitter used to contact one or more siations
may wnot he used subsequently under any other call
during the contest period (with the exception of

ARRL VHP QSO Party

*'nwé‘"fFT‘( ....... A ALK T
T T e Vi
s pabnrTion } Bation Sorhes Zeitise sz, |yl b ppoy agp
el el s s s ‘
lerod] e paaa ]
= W ke T AT o f‘/‘v L
i | et et - :
P4
-
% i
_ ! B
< E
AT WG Ob ST YT Le, G Alegla Spratas  (I¥rtiple Speratee
.
Srerlanr e Ao
B, T Py

L n-uwuy Wi tometts =
T oRan
%

hoa boonen
‘kﬁr‘{[’-ﬂn
-‘r.th "lrill Sa11L

B L L]

Ipeiated B
{ nereny tabs tost | nave axited by the pioe rpeolfied m Tl eontaut and et 1o toe
bt of wp kmoviedge, the pottts and gtorr ae ect forth 13 kN abvew tlamaer mre tore

s Lo,
541?-««( S YIS TV Vg iﬂq;&m&m A
Fyitien) T3l miling sdarese

August 1973

Announcement

STARTS ENDS

1900 GMT Sept. § 0600 GMT Sept. 10

Operate  amy fwe  Id-eonsecutive-hour
periods

family stations where more than one cull is
assigned to one location by FCC/DOC),

While oo minimum distance s specified tor
contacts, equipment in use should be capable of
real communications (i.e. able to communicate
over af least a mile).

Contacts made by retransmitting either or both
stations do not count for contest purposes,

4) Scoring: | pwint for completed two-way
exchanges on 50 or 144 MHz,; 2 points for such
exchanges on 220 or 420 MHz.; 3 points for such
exchanges an the higher v.h.f. bands. The sum of
these points will he multiplied by the number of
different ARRL secitons worked per band; ie.,
those with which at least one point has been
earned, Reworking sections on additional bands tor
extra section credits is permitted, Cross-band work
does not connt. Afrcraft mobile stations cunnot be
eonnted for section multipliers.

5) Foreign eatries: all contacts with foreign
countries (such as Mexico and the Rahamas) count
for seore. All foreign countries are grouped to-
gether, and a multiplier of na more than vie (per
band) may be claimed for contacts with alf foreign
stations worked, Foreign stations may only work
stations in ARRL sections for contest credit and
will give their country name.

&) A contact per hand may be counted for each
station worked, Ex.: W2FIEF (S.NJ.) works K-
YON (Con.) on S0, (44 and 220 MHz. for
complete exchanges. This gives W2FTF 4 points {1
~ 1 — 2} aod also 3 section-muttiplier credits, (If
W2EIF contacts other Conn. stations on these
bauds, they do not add to his section multiplier
but they Jdo pay off in additional contact points.)

7) Each section multiplier requires u complete
e¢xchange with af least ovne station. The same
section can provide another muitiplier point only
when contacted on a new v.h.f, band,

8) Awards: Entries must be postmarked no later
than October 5, 1973, A certificaie  will be
awarded to the high-scoring single-operator station
in each ARRL section. In addition. the high-
seoring multi-operator station will receive u certifi-
cate in each section fram which three or mare valid
multiple-operator entries are received. Certificates
will aiso be given to the top Novice in exch section
where three or more such licensees submit fogs and
to Novices in sections of less than 3 entries, who in
the opinion of the Awards Cammittee displaved
exceptional effort. Awards Commitiee decisions
will be final.

{Continued on page 87)
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b explanation in this informative “How to

Have you ever observed stramge, seemingly obtrusive operating practices on the
L popular DX bands? They're not without purpose according to WIRML's Machiavellian §

L article.

-

How to Achieve an Impressive DX Score

BY WILLIAM R.

UMERCIIS ARTICLES have been written on

the intricacies of DX operating and on how to
huild up a big DX score of a long list of confirmed
countries. Surprisingly, all these articles have con-
centrated on only half the scoring process, amd
have ignored the other half completely. As every
athelete knows, any score is relative to all other
seores. For example, a five-minute mile is fast if
the next best time is tive minutes and ten seconds,
A winning total of fifty points is high for «
basketball game if the average winning score is
futty points. The same principle holds true tor
amateur radio; su, a1 DX total of 200 countries
confirmed is high if the average operator only has
100 confirmed, Ciearly if your DX score is to inak
good, other operators’ DX totals must be kept
lower than yours. This means that while you are
irving to add fo your countey fofal, you must
devote sume time to holding down the scores of
wiler hams,

Those who are naive may wonder if it is
pussible tor thwart the efforts of other would-be
v Xers. Of course it is! Fortunately, the fechnigues
to use are not difficolt, and can easily be mastered
with a fittle practice. The basic 1dea 1s to keep all
uther aperators from working DX — not all DX, of
course, as the task would be hevond the capa-
bilities of even the most enthusiastic score killes,
in the East Coast, for example, every operator is
bound to work the common European countries
ne matter how hard vou try fo prevent it. So, you

*31 Midwell Rd., Wethersfield, CT 06102,
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must concentrate your efforts on preventing other
operators from working rare DX,
Basic Priaciples

There are a few basic, time-honored practices
for doing this:

1. Tune up on the DX starion. When you tune
up yvour rig, never waste an opportunity to keep
down someone else’s scace. ldeally you should find
a4 rare DX station calling, and begin tuning yvour rig
on his frequency just as he ends his call, A good
tune-up artist can drag this out for as long as five
minutes. 1f properly done, the DX station may well
give up in disgust and not even seek a clear
frequency. Don't bother to identify youorself, as
there is no point in making cnemies unnecessarily,

2. Call CQ on the 31X station’s frequency. This
cin, of course, be done when the DX station has
already established cantact. In this case, time your
calls to coincide with the moment the DX station
starts to give out QS information, This has a
highly desirable demoralizing effect on the ham he
iv working. Less experienced practitioners af this
technique will call O3 on top of the 1MX station’s
Q. While this can eftectively disrupt commimnica-
tluns, it has the unfortunate side effect of making
wther hams wonder what kind of idiot vou are ta
call €O when someone eise is already calling CQ nn
the sume frequency.

3. Curry ont rag chewing with local hams oy
popular DX frequencies, This obviously requires
the vaoperation of a fellow ham, but usually you
will have no difficulty in finding someone with the
same motivation and spirit as yourself. The heauty
af this technique is that it can be carried out for
lang periods af time, whereas tuning up or calling
') on frequency have ohbvious bime limits even
when used by the most skillful operator. A
drawback is that it i wsually good tor one
frequency only. W the DX station should move
frequency 1t is nof considered proper to shift the
rag-chewing to his new frequency, as then your
intent becomes abvious.

Don’t Despair!

If you are o purist, using these techmgues may
disturb your peace of mind, 45 vou remember that
the ECC frowns upon willful interference with the
communications of athers. In this case, you might
be tempted to give up hopes of keeping down the
suores of other hamws. Don't despair! You can use
anather tactic that will let you sleep at night

{Continued on page 77)
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BY MARGARET KOERNER.* WBOBEM

HEN TWO radio amateurs meet on the air for

the first time, the usual greeting procedure i3
to exchange locations, first names, and Drief
reports on how well each station is being heard and
understood, Further vonversation between them
can take any one of a countless number of furns —
expected, unexpected, amusing, amazing — but the
topic which seems to come up most often, even
oftener than the weather, is the equipment or “rig’
which each one is using.

As u new or woutd-be Novice, vou wilt hear
these rig discussions on all the amateur bands, and
sponer or later will be invited by a full-fledged ham
acquainfance to visit his shack and see his in-
dwvidual choice {or borrowed accumulation) of
radio equipment, That event, under any circum-
stances, will be an exeiting and inspiring one for
yoll, but if vou have uo background for looking at
an antateur station, your lack of knowledge con-
cerning terms and equipment can kKeep vau con-
fused and tongue-tied, unable to gven fisten in-
telligently.

This first instadlment has been designed us 4
pre-field trip to help with that first visit and other
learning situations. It has been written to help you
understand amateur radio o a heginning soit of
way, and pive you a simplified inveniory of a haut
shack aml the equipment which hams include in
the word “rig.” Tt will let you have an over-all look
at an amateur station and its uperation, so that vou
can see the ftorest as a whole and nof let a
multitude of citeuit trees keep yon from getting
that view as vou study theory for vour license
exams. Finally, it should help you picture in your
own mind that most impariant rig of all — the une
which you, as an owner, will soon be proudly
showing ott vourself.

+Pari I of a serles.

% 2133 9th Street, Bouldex, C0 80302.
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Before we begin our pre-field trip, there are two
prablems which must be mentioned.

Problemm [ This is a primer, and primers are for
beginners. Not all Novice licensees. however, are
beginaers. It vou, as a Novice nr would-he Novice,
feel that as Far as amateur radio is concerned you
are still in kinderpatten or even in ficst grade, this
primer is being written for you. IT you are way
beyond that level, it isn't,

Problenr 2: Primers, since they are tor be-
ginners. are supposed to be smple, eusy to read,
and brief. Hasy reading, however, is hard writing,
and to keep anything simple aud brief in a {ield of
knowledge as fechnical as amateur radio is a
difficult, if not impossibte, fask.

The only reslistic gual that can be set for this
section and the fechnical portions which follow is
to help some of vou understand some nf the
questions and snswers in the Lieense Manuel and
the [CC exams better than you might otherwise
understand them,

The Primer, operating as an experimental sta-
tion, has its beam pointed in the {>eneral direction
of Novices. Hopefully, its RST (the readability,
strength. and tone of its signal) will be sufficient to
achieve its goal.

the Bastic Three

Fvery amateur radio station cunsists of three
basic pieces of equipment: a transmitter, a receiver,
and an antenna. The first two may be ceinbined
into one piece of equipment, 4 transceiver, but the
three basics, even though disguised, are still there,
atid make up what is commaonly referred to as the
rig. Betore you become o Novice, you will need
only a receiver and an antenna, since your radio
vole will be that of 4 listener. After you get your
license, or, as it is often called, your “Heket,” you
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will start using a4 transmitter as well, and somevne
else can then start listening to vou,

1. THE TRANSMITTER i{plus Key und Micro-
phone)

A transmitter iy essentially w manafacturing
plant. [t manufactures (generates) radio waves
which, in their aciginal form, are called carrier
waves; changes (modulates) those waves so that
they contain messages or information; makes them
stronger {amplifies} them:and passes them along to
the antenna, which will radiate them out into
space. The linal product, 4 message-carrying radio
wave which you will label with your vwn in-
dividual vall, is that al-important product, vour
signal.

Generating the Radio Wave

Fhe radio wave iy senegated by a stage in the
transmitter called an  oscillator. The word
*oscillate’  means to swing bhack and forth o to
vibrate. In a fransmitter, the back and forth swing
ot an gleviric current between two special parts (a
coib and a capacitor) or the vibration ot 2 special
kind of crystal, fogether with a tube car transistor)
and associated camnponents, penerates the radio
wave. IThese oscillations or vibrations occeur
millions of times per second, and the number of
times per gecond, which s controllable by the
ceuipment nised, determines what is known as the
frequency of the wave. An oscillator which gen-
etates a radio wave is called a radio frequency or rf
oseillator.

Many services ofher than amateur radio use
radio  waves for comrmunication purposes. The
FUC, therefore, has allotted certain groups or
hands of frequencies, between definite Trequency
limits, for the use of euch type of service, Hams
call the bands they use the “20-meier band,”
“40-meter band,” efc.. since they find it easier ta
refer to them by their upproximute wavelengths
than to mention thelr eXact trequencies. Within
these amateur bands, there are still somaller groups
or hands of frequencies (sub-bandsy which the FOC
has ussigned to amateurs wecording ro the class of
license which they fold. As a Novice, you will be
alfowed to operate your transmitier only on those
portions of the amatens hands which have been
desipnated for Novice use.

in order te get your fransmifter o transmit at
the trequency vou chogse, you san do one of two
things: vou can plug in = crystal - o verv smail,
thin slice of specially cut and ground quartz,
onclosed in an appropriate holder and mawn-
Javtured for q definite frequencr; or vou can use
the voil and capavitor combination which is ed-
fustable as to frequency. This latter type of radio
frequency oscillator is usually called « ¥YF(O or
variable frequency osciflator. 1t can be built right
into the fransmtter, or 1t can be u separate piece of
wquipment, «lectrically connected to the trans
mitter and adjustable for the frequency desired.

trom 1451, when the Novice class of license
was first set up, until November of 1972, FCC
regulations  required  Novices to  use  rcrvstal-
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controlled transmitters because they penerate
specific frequencies with a particulatly high degree
of acenraey, On November 23, 1972, the FCC
issued a number of new regulations, and Novices
gan naw use gither crystal-controlled or VFO-
vontrolled equipment. Noter Frequency assign-
ments for various classes of Deense, wcluding
Novice, were changed in November, 1972, for
swvergl uf the bands, so be suge to check which
frequencies are now available to you before opera-
ting vour transmitter. See the fatest edition of the
L.icense Manuat; o the Member's Guide to the U5,
iHam Rards, which vou can vbtain by sending =
stamped self-addressed envelope to ARRL; or some
other source uf current information.)

Modulating the Radio Wave

The wari of the transmitter which changes the
radio wave or carrier wave so that it contains a
message 18 villed a modulator, and the process by
which it does this varying 1s modulation.

While yau are a Novice, the FCC requires that
vour signal be sent in International Morse Code, a
form of modulation accomplished by using a kind
of on-off switch called a “key™ as an accessory to
the transmitter. With this key, the varrier wave is
hroken up into segments representing letters,
numbers, atid punctuation, snd the “dits and dahs™
s produced can (hopefully) he translated into
messages by persons reeeiving them. This type of
transmission i known ag cw, continuous wave or
Al. ¢The word “cantinuous™ in the name comes
from early vadio wsaye, and su fhe wave is still
called continuous even though it is 21l broken up.)
People who use keys to send radio messages are
often called brass pounders or finger talkers, and
461 operator who sends code which is very easy to
“copy™ is suid to have a pood {ist.

In vrder to get a license, Novices and Tech-
nicians 1nust send and receive code (earrectly) at
the rate of 5 words per minute. For General and
Advanced kicenses, 13 wpm 1s required; tor Extra
class, 20 wpm. As a rule of thumb, numerals and
punctuation marks each count as two letters, and
five consecutive {etters are counted as one word.

The key used to help form the cude can be a
straight hand key or vne of the su-alled speed
freys. With a hand key. which Novices are urged to
use until they became proficient and experienced
¢w operators, each “dit” is made by pushing the
key down for a very short length of time and each
“dah” is made by holding it down three times as
iong as for the Jdit. Speeds of up to about 25 wpm
ar more c¢an be achieved by 2 good operator with
this type of key. Much faster sending cun be
aceomplished by using one of the many types of
speed keys, which operate ecither seml
Automatically or glecironically.

The mest commaon type of inedulation 15
modulation by voice, with a microphone or
“mike™ being used ax the accessory to the frans-
rutter. The microplione recetves the voice sounds
produced by vibrafions of the vocal cords in the
lazynx, und creates an electrical audio signal which
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Tas a much lower frequency than that of the
carrier. When this audio is amplified and applied to
the fransmitter’s modulator, the modulator
changes the carrier into a message-containing radio
wave designrated as A3 or FF by the FCC
Amateurs usuzlty call this tvpe of fransmission
voice of phone.

Since you will probably have several oppor-
tunifies to use a idend’s miciophone while you are
still 1 Novice, and will be using one of your own
after you get your General license, two types of
microphone operation will be discussed briefly
here. Using what is known as PTT, which stunds
far push-ro-talk, you actually push a small switch,
which is usually on the microphbone, each time you
transmit. With FOX operation, the transmitter it
triggered by voice sounds wlone, With either type
of microphone wperation you talk or you listen,
but you cannot do both things at the sume time as
is possible on the telephone or fondiine, as hams
refer ta tt, (There are rimes, on both VOX and
PYT, when, without meaning to, both hams do talk
at the same time, in which case neither one of
them hears anything, This ¢inbarrassing provedure
is known as “doubling,”™}

Another type of modulation, which huas been
vaoming into increasing use during the past decade
is slow scan {(A3), a farm of amateur television.
Fhis requires the use of a special camnera as un
wecessary o the transmitter. Like voice modu-
lution, however, it is not a type or moade of
transmission permitted an the Navice bands.

Amplifving the Radie Wave

Before the mdio wave is sent to the untenna, it
is often increased in power by 2n amplifier. This
consists of one of more “stages” (sevtions) of
vacuum tubes andfor transistors, and is one of the
things which determings the strength of the signal
and makes it possible for the antenna to send out
your signal with enongh power ta et where you
want it to po.
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[ THE ANTENNA (plus transtission line)

The anienna {or acrial, as it was once com-
manly called) peiforms a double service. It not
only sends radio signals out into space at the speed
of light (186,000 miles or 300,000,000 meters per
second) bui alsw picks up signals from other
stations, and so plays the position of pitcher ur
catcher, as needed, with equal skill.

For many reasons, the vast majority of hams
use the same antenna for transmitting and
receiving. Sume wmnateurs, however, Use scpurate
ones for these two purposes, or have different
antenna for different bands, They may, in fact,
Fave so many antennas that they are said to have
a1 antenna farm.

The untenna is usually located at some distanee
fram the swtual operating pasition, and i con-
nection must theratore be made between it and the
rest of the rig. This connection is the fransmission
line ur feed line. One of the commonest forms of
transmission fine is the couxial cable or coax
{pronounced co-ax, not “cokes™, which contains
two radio-wave conductors and looks like a pubber
hase. 1t must be “matched” clectrically with the
antenna, or power will be lost from the line while o
signai is being transmitted or received. If you hear
hams talking about the “SWR™ of un installation,
they are discussing how well this mutching between
the transmission line, transmitier and antenna has
been aveomplished. If they say the SWR (standing
wave ratio) is fow, they will sound pleased. and
vou can rejoice with thewm; it it is high, that is their
worry, not youfs - unless, of course, it is vour
installztion they are talking about.

Antennas can be mouated on the ot of a
house, on ihe ground. on a ten foot pole or a
lol-foot tower, on a moving car, a ship at sea, or
any ather of a wide variety of plices. Antennas
also vary preatly in other ways, including size,
number of parts, cost, general appearance, wnd
performance. Much of their performance, in turn,
depends on how well they are instaled.
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17. speed keys -
18. International Maorse Code 38, capy

TERMS AND TOPICS MENTIONED IN CHAPTER I

1. transmitter 22. audio 42, wpm

2. recelver 23, VOX 43, voice or phone

3. antenna or aerial 24, PTT 44, tandline

4, transceiver 25, ifransmission line, feed line 25, antenna farm

%, generate 26, coax : 46. Qignals: GRM,

&, carrier wave 27. matching QRN, QTH, QS0

7. modulate 28. kinear amplifier 47. traffic

8, amplify 29, sensitivity 48. rumning barefont

9, signal 30. selectivity 4%, shoes, or a gallon

10, ascillator 31. detector 50. junk box

11. frequency 32. demadulate 1. doubling

12. rf oscillator 33, reproducer 52, slow scan

13. band 34. phone patch 53. speed of radio wave
14, crystal 35, rig 54, the tog-

5. VFO 36, ticket 5%. 1972 FCC regulations
16. hand key 37. 20-meter band, Nat explained, hut mentioned:

40-meter hand

19, cw 39, brass pounders
20, Al, A3, F3, A5 40. good fist
21. microphone 41, dots and dashes

1. coil

2. capacitor
3. SWR

4. wavelength

No aftempt will be wmade in this chapter
(though it will be attempted in a later one) to
discuss how the different types of antennas do
their work of sending out signals ut the speed of
light, or how they manage to capture anything
travelling at that speed. We all know that it can be
done, as witness our TV antennas, [t is an awesome
thing to think of the thousands of radio waves
present in the air about us every second of the day
or night. Fortunately these waves cannot be seen
or heard as they speed through space, and so are
not considered by environmentalists as con-
tributing to air pollution. They may, however, be
so-considered by hams when they interfere with
the reception of desired signals, und at such times
are referred to as QRM. which means man-made
nuise, Natural noise, such as atmospheric statie, is
called QRN. (QRM and QRN are e¢xamples of a
long list of so-called “Q-signals™ which hams bave
set up as 4 sort of radio shorthand. They are useful
as time savers, particularly on cw.)

I, THE RECEIVER

The third basic part of the rig, the receiver, uses
4 preat many different circuits and components to
accomplish s work. it iz expected to (1) accept
incoming signals handed to it by the antenna; (2)
chaoose one signal and reject all others; (3) sort out
the message from the rest of the chosen signal; (4)
put that message back inta the same form - such
as cw o1 voice - by which modulation was effected
in the transmitier; (5) amplify the message; and (6}
present it, through a speaker or ear phones, to
anvone within listening range.

A receiver must have good sensitivity, so that it
will be able to pick- up weak signals as well as
strong ones. It must also have pood selectivity, so
that it can select desired signals and reject others.

The process of sorting out the nformation of
message from the signal is accomplished by a part
called a detector. The detector demodulates
iunmodulates, it there is such a word) the
maodulated wave. 1o a transmitter, the modalator
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adds the message to the carrier; in the receiver, in
an oppostte role, the detector subtracts it.

Finally, we have the receiver’s reproducer,
which gives us that message, in hearable form, via
earphones or a speaker.

The Rest of the Rig

An endless nember ot variations occur even in
what we have defined in this Primer as the fhice
basic pieces of the rg. Few shacks, moreover, ate
equipped with just those three and nothing more,
and if we use the word rig in a general sense, any
equipment used in the operation of the station can
be considered as part of the rig.

The equipment you may see in any particular
shack depends on the interests of the owner, the
amount of money he has to spend {or has spent),
the space available, the tolerance level of his
tamily, and the strength of his collector instinct_
Out of all the possible items he may own, four
have been selected for brief discussion in this

chapter The rest ate being placed — at least
temporarily ~ in the “too numerous to mention™
category.

THE RADIOLOG. Fvery licensed amateur is
required by the FCC to keep 1 record or log of the
transmissions made from his station. This log
contains cerfain requized items of information,
such as date and time, call of the stuation contacted,
band used. type of transmission {code, voice, etc.),
and information about any message or “traffic’”
which has been passed on, by request, to other
people. This record must be kept available for one
vear from the date of the last entry, but most hams
keep all logs permanently. Additional information,
such as the location (QTH) and name of each
person contacted is usually recorded, but is not
required by the FCC.

THE AMPLIFIER. Many amateuzs wish to

strengthen their signals more than they have been
{Continued on page 77)
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The Sixth Amateur Satellite

BY JAN A, KING,* W3GEY

PART 11

What makes Oscar tick?

In this article, WIGEY, the person respon-
sible for coordinating the development

and construction of the spacecraft con-
tinues with an interesting system-by-system
description. Part I appeared in fuly QST,
page 66,

Command Decoder System

tn order to achieve the desired flexihility in the
nperation of Oscar A& and to provide effective
vontrol of the spacecraft's f emissions (since
Amsat is the licensee of the two on-board trans-
mitters), a relizble command capability was
developed. The command system Jesign finally
arrived upon is very flexihle and is planned for use
in future flights of the amateur satellite series.

Unlike the simple analog tone decodiag system
tlown on Oscar §, the new command system is a
digital Jdecoder which produces a single output
pulse when the proper digital word is recognized
by the decoding logic. The uplink envoded
vommand signal is comprised of a series of *“1* and
*0 tores which form the command word. The
demodulated amdio tones from the commund
receiver {a subsection of the two-to-ten meter
repeater) are fiest passed through a bandpass andio
filter ta improve the signal-to-rtaise ratio of the
commind data. This bandpass is sufficiently wide
to pass all of the tone frequencies comprising the
command word, The daty is then limited (o remove
amplitude variations in the asudio. The usual

* Project Manager, Amsai, PO Rox 27, Wash-
ington, DC 20044,
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limitations of a limiter are imposed here. The
limiter must act on signals at the lowest useful
amplitude level; however, it showld not act on
noise.

The limiter output passes {0 the "17 ynd 0"
detection hand-pass filters. The resultant outputs
are then converted to the digital data with very
little distortion from the originul ground trans-
rmission. This is accomplished by diode pump
detectors and differential Hmiters. The digital word
is serially Inaded inta a shift register using clocking
mtormation derived from the logic transitions of
the daty itselt. The duta is simultanenusly checked
by two vounters to assure that the proper number
of bits are contained in the message and that a
specific number of them ace *1'" bits, The decoder
thus has error detfection capability but no error
correction capability. If the proper conditions are
not satisfied the decoder rejects the command and
awaits new data, A proper command word enables
the AND gates between the register and the
decnding matrix, and the dJata passes in parallel io
the mutrix where a single cutput is selected and
held high for the period ot the monostable iM-1).

The Qscar 6 syslem makes use of 21 command
tunctions although the decoder, which was
designed for long range needs, is capable of
decoding up to 35 separate commands.

The decoder was constructed in a standard large
madule (7.97 %X 34" X 15" or (2001 cm X 8.6
vm X 3.8 cm) on three stacked boards. The gir-
cuitry wtilizes I8 frausistors und 32 integruted
circuits. Wher no vomniand fones are present the
decoder requires about 2.5 mA of current (025 W
at 10 V), and during the decoding process requrres
only 3.8 mA, Dr. Peter Hammer, VK3ZPL, of
WIA-Project Australis in Melbourne, Aust., worked
for two vears to develop this system which is
providing the reliable lifeline needed between the
earth and the spacecraft,
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Command Decoder

Codestore

Coidestore is a2 novel system ustag a4 re-
programmable shift register memory to fransmit
fixed length binary messages loaded on ground
vommand, In the case of Oscar 6, the shift register
memory used is 894 buts in length and when the
hinary format used is Morse code, about 15 to 20
words can be stored and retransmitted to receiving
stations wn the earth wsing the spacecraft’s 435,41
and 29.45 MHz beacon transmissions. Cadestore’s
ase in experiments is limited only by the 1magina-
tion. [t represents the opportunity o ¢onduct a
(3503 in non-real time hetween any two stations on
earth by storing and forwarding information from
one station to the nther. Such 4 system can be used
to refay urhitai information sod public serviee
announcements a5 well as  ta demanstrate
emergency message transmission via satellite.

Perhaps sumewhat on the eizborate: side but
still well within the capability of this svstem is the
joading of Ceodestore data from a remote wo-
attended platform such as a sea buoy or “hush”
sensot. An experiment of this type eould demon-
strate how a simple spacecraft such a5 Qscar 6 can
he used for remote data collection such as en-
vironmental data retrieval. Amsat is in need of
personne! {and ground equipment) to perform such
experimeats, so if such ideas are of interest to you,
please Tet Amsat know how you might help,

The Codestore clectronics is fairly straight-
forward despite the novel coneept of the device.
Audio from the spacecraft command receiver is the
source of Codestore’s input data. [ike the com-
mand decoder, the data consists of 17 and * (7
tones im an afsk format. T this case a =1
implies kev-down while w 0" ultimately means
kepyp. Each bit encoded actually consists of two
tones: the data tone (a "1™ or "0 tonej is always
followed by a signal known as the autoioad tone.
The purpose of the autoload tone will be described
shortly,

The audio input i first ac coupled to a
transconductance amplifier (similar to an op-amp),
operated In an open-loop configuration so that for
stgnals above a few millivelts this amplifier acts as
limiter. ‘['he Jdata i then fed to the *“1”* and '
handpass filters which respond only to their re-
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Codestore

spective tones and eliminate the autoload tone.
e to the slow risetime characteristics of the LC
network used ta form the filter. sdditional Hmiter
vomparator stages are used which provide the
required degree of system noise immumty and
produce s saturated witput swhen the signal
wxceeds the established bias condition on the
inverting inputs of the transconductance amplifiers.

Ihe signals are then diode rectified to prosduce
the proper logic levels tar loading the memaory, The
unly nop<standard circuit within the design 5 a
tvpe of digital filter in the shift register clocking
circuit (IC Nea. ). The clocking information for
the registers is derived from the data bits them-
selves in a rather roundabout tashion. When C'ode-
wtore is in the load mode (ready to accept data)
and if neither a “1™ nor 0" logic vutput 1s high at
the rectified output of the fitters, the reset line of a
decade counter i held high and prevents the
counter from accepting pulses from the <loek
oscillator. When ane of the lata lines goes high the
reset 18 vemoved and the counter begins to count
vlock pulses. IF the ota remains high lang enough
the ninth cliock puise will yoild an output on the
No. & output of [ No. % and the shify register
clock line goes high aud is held in this condition
nuntil hoth data lines again return to the {ow
vondition which reenables the reset line.

fhas circuit, then, uassures that short noise
bursts {i.e., less than 9 clock periods) of sutficient
amplitude tn trigrer the limiterjcomparator will
not he accepted us data. When the shift register
¢lock line poes hizh the data at the ouiput of the
1 fiter ts loaded into the memory, Thusa 1718
¢locked into the meinory when this line is high and
4 0 when it is Jow. And so on uatil the memory
is ipaded. After loading, the (ndestore system is
placed in the run mode and the clock oscillator is
continuously enabled allowing the data to cycle
through the memory and to the FCL where the
duta may he selected to moduolate the heacon
transmitters. The nscillator has an $8.ms bit rate
which corresponds to 2 Morse cide xpeed of about
t 3.4 wpm. Codestore is switched to the run made
where it stays 2 majority of the time in an effort to
conserve spiaceceaft power,
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Above: Two-to-ten meter repeater.
Upper right: 4356 MHz beacon transmitter,
Lower right: Oscar 6 internal structure.

Anather circuit in the Codestore system was
designated the *autoload’” fitter due to  its
functional similarity to an RTTY “autostart”
circuit. The awtoload tone mentinned previously
ovcceurs every half bit in the message sequence and
actually proceeds the first bit i the transmitted
sequence for a duration of about one second, The
autoload tope s detected by a filter circuit very
similar to that of the Codestore *“1™ und “0*
filters. The rectified output of the filfer charges a
capacitor through a series resistor, This R¢ time
vonstant establishes the time duration reguirement
for the autoload tone before Codestore is placed in
the load mode, Once the tone has been present for
zbout onne second, the autoload cireuwit will
generate a "load” command pulse which places the
runjload latch in the *toad’ mode. The autoload
filter then detects the autoloaid tone which accurs
every half hit in the spaces between the data tones.
A burst of current from the fiiter output kesps the
capacitor charged above the established threshold
level and the system remains in the load condition.
When the message terminates and the autoload
tone is no innger present, the capacitor will
discharge below the threshold and a “run™
counmand pulse is generated which allows the latch
to he placed back in the run condition which
begins the plavback of the newly Toaded message.
‘The aatoload circuit allows stations not eguipped
with command encaders to jowd Codestare directiy,
A hackup is provided hy the command svstem so
that if the autoload circuit fails, the command
system ray also be used to generate the runfload
pulses.

The Codestore system is contained on three
small standard module boards and assembled in
one of the standard modules. The Codestore
experiment draws 1.2 mA of current in the load
mode from the +10 ¥V supply and oniy 800
microamps in the run mode. The memory board
which contains 14 sixty-four bit static shift
registers (more than 1800 transistors) regquives 100
A at 10V for its normal nperation! Qnce again,
Codestore represents a  space spin-oft for the
gmateur community. The develapment of the
Codestore hardware has demonstrated to the
designers an ideal Marse code storage device which
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can be used for contests as well as dozens of other
e¢veryday applications. In terms of memory size,
complexity and cost it is far superior to diode
memearies or K-y memories requiring o exeat Jeal
niore hardware, For example, a2 2048-bit memory
may now be obtained hy combining two IUs#
which together are the size of a 16 pin dual inline
package. A memory of this size could hold several
sentences of Morse data, If 4 similar sized memory
using diodes were considered one hegins ta see the
suvings. Unlike many read-only storage devices,the
Cadestore concept is wasily reprogrammable. Data
has been loaded in the breadboard systems using
paper tape and dot/dash buttons. A kKevbo=zrd or
keyer paddle could also be used.

Two-to-Ten Meter Repeater

Development work on a lineur two-meter input,
ten-meter output repeater for use in Oscar satellites
begun in late 1970 with the design assistance of
Karl Meinzer, DI4ZC. The repeater breadbourd was
completed in the spring of [970 and is a linear
frequency-translator device designed to receive
single-sideband and cw uplink transmissions in the
frequency range 14590 to 146.00 MHz. relaying
them in the downlink frequency range 29.45 to
29,55 MHz.

A block diagram of the two-to-ten meter
repeater is shown in Fig. 1. The repeater uses a
IN347TE of traonsistor as a two-meter preamplifier,

dsignetics Covp, - 2633, A 1024-bit shift
register in an & pin DIP, available for about $10.

S¥or fupther information on codestore ground

cireuits write J.A. King, W3GEY, ¢/o Amsat, P,
Box 27, Washington, DC 20044,
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MQRSE CODESTORE
and another 2N 3478 as the first mixer to mix the __CODE MESSAGE
twao-meter received signal down to 39.1 MHz, A 'Eh%g‘gé%v STS?"‘?_?E
3561025 MHz crvstal oscillator ouatput s
multiplied by three to 10684873 MHz und is
mixed with the amplified two-meter signal to

provide this 39.1 Miiz first if frequency., The
signal is then fed to a 2N918 second mixer, which
uses the 35.61625 MHz crystal oscillatdr energy a
second time to mix down to a second i-f frequency
af 3.455 MHz, providing a gain of spproximately
20 dB in the process.

The 3.485 MHz i-f signal is then amplified
approximately 25 B in a single HF167 it
amplifier stage, after which it is up-converted to a
frequency of 29.5 MHz in 2 2N913 balanced
mixer, using a 2N%18 crystal local oscillator at
26.015 MHz. The balanced mixer achieves a gain of
nearly 25 dB, and its maximum output is on the
order of one milliwatt at 29.8 MHz, The signal is
then amplified to 3 maxilnum of about [ to 1.3
wutts output using a 2N3866 driver and a2 IN3375
final amplifier, hoth operating from the satellite’s
24.ynit rechargeable nickel-cadnlium battery. Agc
voltage is developed in a these-trafisistor  age
amplifier, which senses the emitter current of the
final amplifier and controls the gain of the HF167
i-f amplifier, The apc amplifier circuit may be
enabled or disabled by ground command, The ape
amplifier was designed for ssh apesation and thus
has been set for an attack time of .| seconds and a
Jdecade time constant of 2.2 seconds.

The repeater dlso containg the heacon oscillator
which operates at 29.45 MHz, the sume frequency
wsed by the tast satellite, Australis-Oscar 5. The
heacon signal is injected at the input to the Jdriver
stage, #nd the beacon 3 keyed by the Morse code
telemetey encoder or {he Codestore message
storage unit, which are selected alternately at
approximately 15-minute intervals by a clock timer
deviee in the satellite ex periment control logic.

The repeater makes use of input and output
filtering in order to teduce spurious inputs and
outputs. Input filtering consists of a bandpass
cireuit centered on the input frequency (145,95
MHz) and a high { series resonant notch filter
centered at 174 MHz. The notch tilter was required
to attenuafe television band signals from inter-
fering with the transponder on a spurious response
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frequency which could not be eliminated from the
transponder without redesign. The output filtering
consists of a iriple pie-tuned lowpass network
which was designed for low insertion loss and
maximum atfenuation of passband harmonics. 1t
may he noficed that the system bandwidth is
limited only by the normal roll-off of the parallel
resopant tuned circuits in the it and $HHmal stages
(i.e., no crystal filter was used in the design) With
the  of these cifcuits being quite low the burden
of the harmonic attenuation is left to the nutput
lowpass filter. It is important, in particular, that
the 5th harmonic of the output, which falls cinse
tn the input passband, be attenuated as greatly as
possible to prevent a possible feedback condition
und desensitization of the receiver., When the
output filter is properly tuned the fifth harmonic is
attenuwated nearly 70 dB from the full ontput of
the repeuter.

Additionai  circuitry  contained within  the
two-to-ten meter repeater inchudes the command
receiver, which bhas a separate i-f amplifier, detector
and audio gsin stages, and miscellaneous {elemetry
monitoring circuits so that the repeater’s critical
parameters muy be measured.

435 MHz Beacon Transmitter

The ITU Space Conference of 1971 established
the Amateur Satellite Service unid provided fre-
quencies for this purpose. Perhaps the most
valuahle allocation in this regard (certainily the one
worked hardest for) was the frequency band trom
435 to 438 Milz. In an effort to start making use
of this allocation as yuickly as possible it was
decided to fly a £35.10 MHz beacon transmitter
on-hogrd Oscar 6. {t is hoped that the experiments
performed with this beacon will make an effective
first use of this allocation.

Due to the higher space-loss at this frequency.
(nine times that ut two meters) the beacon power
ovutput reguired is much higher than for past Oscar
telemetry heucons pperating in the 10 meter and 2
meter bands, The Oscar 6 uhf beacon hus 4 power
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output of 300 to 400 mW depending uva the
battery voltage which supplies the beacon pawer
directly. Due to the rf powsr required of the
beacon and the wminimal power capubility of the
spacecraft, the most important feature of the
heacon design is its overzll efficiency. The final
transmitter efficiency achieved was better than
25% which is nearly as good as can be done while
maintaining good harmonic suppression and overali
frequency stability,

Fig. 3 is 4 complete schematic of the 435 MHz
beacon transmitter. The oscillator at §4.3875 MHz
utilizes a JAN TX 2N2222 high speed switching
transistor which is wsed in many high retiahility
appfications in the aervspuce field. The -first
tmultiplication stage is a passive quadrupler Stige
which employs 1 snap recovery diode, The double
tuned eirenit L3, L2 is tuned to 4 times the
ostillator frequency, while the series resonant tircuit
containing L5 acts as a bandpass filter at 217 MHz.
A buffer stage using a 2N916 provides additional
gain at 217 MHz and serves to isolate the driver
and final -~ the two keved stages — from the
oscillator, thus minimizing freyueney pulling of the
oscillator during key-down conditions, A 2N3866
frequency doubler provides about 25 mW ‘of rf
drive at the output frequency to the final stage.
The final is a 60677 RCA uhf power transistor
which was selected for high operating efficiency.
The output is matched to a A4 monopole cut to
give best SWR (about 1:5:1} 1t should be noted
that several series und parallel resonant traps ave
wsed throughout the design to minimize spurious
and barmaonie outputs. All undesired signals from
the beacon are more than 46 dB below the output
signal on 435,100 MHz. '

Othet Oscar-6 Design Considerations

COS/MOS INTEGRATED CIRCUITS, The task
of maintaining a positive power budget with a
spacecraft capable of supplying only three watis o1l
att orbit average is not a trivial ope. Careful
altention muost be given o the use of each
milliwatt of power and the first consideration in
each design must be to minimize current con-
sumption, Complex logic systemns such as the
Auwstralis command decoder and the Morse code
telemetry encoder could not have heen develnped
within these power constraints without the use of a
particular family of integrated ecircnits. Com-
plementary symmetry MOS devices (designated
COS/MOS by RCA, manufacturer of all such
devices used in Oscar-6) muke use of a com-
plementury pair of MOS transistors in series for
each active element within the device. No matter
which state the element is in ("1 or “0"), one of

EARTH'S
T X

MAGNETIC FIELD ™= _

F.g. 2 - Configuration of Qscar 6
as it wouid appear in orbit.
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the MOS8 transistors is ON while the other is
QFF. Bince the complementary pair are in series
and one device is always oft except during
switching periods, the resultant current flow is zero
except for very small leakage currents. Using this
technique most COS/MOS devices achieve standby
(yuiescent) current drains of legs than 10 nano-
amperes {001 UA). Sinee the COS/MOS deviees
used in Osear & were used at very low speeds,
which maintains these low current drains, sntire
subassemblies containing 10 to (4 devices can he
run on 2 few microwatts of de power. An added
honus pained by using ihese components is that
supply regulation may be poor sinee they wilt
operate at any voltage between +3 and + 15 V., This
IC family has many other advantages such as high
notse immunity as well as finding use in many
quasi-linear applications since the transfer char-
acteristic of a4 complementary pair has 2 narrow
linear region. COS/MOS input impedances are
typically 1012 ohms while the output impedance is
about 800 ohms which implies that many
COS/MOS inputs may be tied to a single output
without toading dowa the driving device,

I all, 90 of these devices were used in Osear 6,
many of which were MSI {medium seale inte-
gration) devices, All except the shift register
memories were tested and screened to serospace
standards by RCA and the aApplied Physics
Laboratary of Johns Hopkins University.

ANTENNAS AND THE ATTITUDE CON-
TROL SYSTEM, Fig. 2 shows the configuration of
the spacecraft as it would appear in orbit. If a
coordinate systemn is assigned to the satellite as
shown, it becomes easy to explain the antenna
arrapgement und demonstrate the spacecrafi’s
attitude relative to the earth. The 435.1 MHz
beacon utilizes a  1/4X moneopole on the —X
surface while the 2 m monopole anfenna utilized
fur the transponder input is located on the +X
facet. The 10 m dipole extends along the +¥ and
Y axis, 8.5 feef in each divection, The (0 m
dipole  was  constructed from  stendard /2"
measuring tape so that it could be folded alongside
the spacecraft durieg latnch. The shorter antennas
were made of .030-inch piano wire and were gold
plated“to provide a good it conducting surface.,
T'hese untennas were carefully folded under the
spacecraft during the faunch phase,
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The spucecraft stabilization svstem is identical
to that of Australis-Oscar 5 und makes use of the
earth’s magnetic field to cause the spacecraft to
rotute sbout one axis twice per orbit. For details
on the magnetic capture system the reader i
referred to an earlier artigle summarizing the
results of Australis-Osear 5.9 A strong permanent
magnet was mounted in Oscar 6 parallel to the
N-axis {(Le., parallel to the 2 m and 7% em
antennas). The net eftect of this orientation is that
thess antennas always favor stations at medium
{atitudes (between 452N and 4598, The spaceeraft
spins sbout the magnetic axis and thus the 4 m
antenna rotates as seen from the earth, resylting in
tip nulls which are periodie in nature. To avoid this
undesirable effect, to some extent at least, the
spacecraft spin rate is reduced by a set of 12
hysteresis damping tods oriented perpendiculatly
ta the magnet ( X) axis. These permalloy rads, made
of soft iron, cut through the earth's magnetic flux
fines as the spaceeraft spins about the X-axis and
“ahsorb™ rotational energy about this axis. Aftera
few months in space the satellite’s spin rate has
now stowed to 4 few rotations during a pass over
any listening station. The spin rate will eventually
dampen to almost zero. Mast of the fading heurd
on 11 m at the present time is probably because of
polarization and the iongspheric effects. Qcca-
sional unterna nulls witl, however, continue ta
veeur and will be perhaps as [nng as » few minutes
duration.
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I May at Rochester, N.Y. and again in June at Orlando, Flovida, A, Prose Walker,
W4BW, Chief of the Amatewr & Citizens Radio Division, FCC, addressed bamfest and
convention gatherings on “Flectronic Kxplovation or Social Discourse,
particularly searching look into present-day trends in amateur radio apd what they
nright portend for the future. Reproduced bere are the portions of bis talk we belicve
deserve particular attention by the body of amateurs.

»

‘It owas a

Planning for the Future

(’ UESTIONS like the following ocvupy some of
2 our thinking at the Cotmuaission. We think they
have a significant relation to our future,

1) Should the licensing structure of the Ama-
teur Service remain “‘as is,”” or should there be a
“no-cade™ license framework ubove 144 MHz with
which to attract geeater numbers of people who
suy that the code requirement is the ain reason
they are not amateurs? 1f the snswer is yes, what
kind of a licensing structure showid it be, and what
privileges should accompany each ¢lass of license?

23 Would voa redefine the scope of the Ama-
teur Radio Service? Should it be different from
that contained in Section 97,1 of the Rules? I 50,
in what manner would yvou revise it aind what goals
should apply to any such revision of the “hasis and
purpose” of the Amuteur Service?

2} What should be done tn enable maximum
utilization of all facilities at our ¢ommand fo
provide emergency communication to owr nation
i time of disaster and erises? Should the Amateur
Service as a4 whole inclnding RACES, AREC, the
Insaster Service and Cltizens Radio Services he
organized in swech o manner that whenever und
wherever un emergency occurs, someone would he
available to provide communications? How should
such a program be carried oul and whio should take
the initiative in making the proposal?

43 The Commission is giving thought fo
different examination system for Amateurs than
presently used. Certainly, giving amateur gxams is
not very  efficient use of engineering  talent,
Suppose we should make some change in the
system, is it possible that our examinations could
be administered properly by some other or-
rartization?

Coutd it he handled satisfactorily by the ARRL

with the necessary safeguards to ensure the

integrity of the examination system?

Should it he administered by the Civil Service

Comnisston who could use examination peints

in about 200 cities, contrasted with the o0

which FCC now uses?

If we have a sufficient number of examining

points, would there be any further reguirement

for the Conditional Class license except for the

il and physjcally handicapped and the military

man overseas?

5) We have arcund 30.000 Conditional Class
licensens now, auwd without doubt many of them
ufter

abtained their tlicenses fraudently. Fven
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moving to a eity where there is an FCC Office,
many refuse as long as paossible fo take the
examination, and what they deeam ap as veasons
wiuld make vour head swim!
What should we do with such licensees?
tive them a period of time within which to
take the exam or revoke their license?
Should we make the Conditional Class license
non-renewable?
Should we Yimit their operating privileges to
sormething less than the General (lass, who have
proven their qualifications by taking the super-
vised exam?
or

should we be big-hearted and "grandfather™

them all in as Geperal (fass Ticensees even

though we are reasonably sure that a high
percentage dre not gualitied?

What fs the best combination of things on this

subiect for the pood of Amateur Rodio”

&)y After more than 50 vears of Amateur Radio
anid technological advances from semaphore tn
satellite, is it judicious nr unwarranted to ask the
atigtenT service to accept certain {echnical stan-
dards applicable to either their commercially pur-
chased eyuipment or their emissions oo the wir? 1t
hag been traditional that no such standards, except
tor gminimal  requirements  treating with inter-
ference capahilities such as harmonic and spurions
emissions, have been applied to the Amateur
Service. ‘the original reason for this was {hat
amateurs onee designed and constructed their own
eyuipment and therefore such standards conld not
he imposed. But those days are past. Nowdays,
st amateurs  purchase  commercially  manu-
tuctured equipment.

Wwould it be in the interests of the amateur

purchaser {o know that eguipment could be

relied upon to meet certain minimum standards
and be warth his money?

Such standards conld include occupied hand-

width, harmonic distortion, spurious entissions

and related criteria, perhaps involving mcentives

for having a clean, parrow-band sigaal, such as a

s power-bandwidth refationship” (but nothing

us Aidicnious s some of the Pigures that have

heen carelessly affered in dertsion of the idea.

7) How can we improve the rule uaking
process within the structure of the Administeative
Procedure Agt; Evalnation of petitions on file
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indicate that most of them ure suhmitted with a
particular personal objective in raind by the
petitioner. Generally, little or no consideration is
given the overview of the service structure; the
ramifications of the propusal on others; would it
he in the interests of the Service as « whole? "here
appears ta be a requirement for much better liaison
and eoordination among amateurs hefore petitions
come to the VOO, We spend an inordinate amount
of time on individual petitions. With some coor-
dination, g great deal more coild he accomplished
hy dealing with major substantive proposals. You
may provide your own answer to the mechanism of
Uning this.

8) You know that subseyuent to the last
general World Administrative Radin Conference of
the I.T.U, in (459, there have been significant
developments in both submarine cable expansion
and satellite communication, It is a new “ball
gamne'” now, and perhaps we can Aape that in the
future it may he possible to either expand existing
HF amateur bands or even abtain some additional
crey at appropriate locations in the spectrum. In
this work, which has begun already at home and
will eventually go into the international arena via
the ITU, the hard questions will be usked, and
must be answerad:

What is the significance of whether amuateurs
can communicate hetween any two points on
earth for a maximum period of time?
Is it necessary of desirable for amateurs to
communicate any better than they do now, and
if 50, for what reasons other than a pasbime?
What cantributions to scientific knowledge
could be made hy the addition of same dmateur
bands?
What coptributions to internatinnal relations
would be realized?
It atfirmative to the Eatter. how would it he
accomplished? -~ throwgh DX contests?
.. . general communication? ., . exchange
of certain scientific data?

. enuld amateurs accept the challenge of
emergency commupication on w  worldwide
basiz as pussible justification for obtaining more
bands? . . . if so, what kind of organization
and planning would be required and what are
the frequency requirements for such a service?
What s our program for implementing the
Amateur Satellite Service which was provided
tor us by the P at the WARCST in 19717

4y In wiew of the forecasts of the world's
amateur population by the vear 1980 {around
1300000 amateurs) we must face the prabability
of preatly inereased congestion in the hf bands, It
the 1TU made a valid decision when it decided that
amateur radio is a “Service,” then we must not
exceed the level which would discournge a large
number of amateurs by reason ot interference. The
suhject suggests additionally that efficient
utilization of the hands may be reguired. bech-
niques must be wploved fo reduce occupied
pandwidth and improve communication efficiency
s0 we may accommodate the greatest number of
amateur signals wathin the minimum nember of
kHz per band.

If vou make certain reasonable assumptions of
normally used transmission rates in wpm for cw,
RTTY {both narrow and wide shift), ssb, dsb,
nhfm and wbtm, throw in partdwidth required, und
vompute the possible words/minutef{kHz vou find
some  startling answers.  you chogse a4 band
segment of 100 kHz in the hf spectrimm, vou find
that within that segment vou can accommodate
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LMY ow signals, 333 narrow shift RTTY, 100 wide
band RTFY, 33 ssb signals, i6 dsb, 16 nbfm and 3
whim signals, Keeping our units straight in relation
to Hertz and kilohertz va. wpm/kHz we find that
those 1064) cw stations can transmit 200 wpm per
{00 kHz; the 333 narrow-shift RTTY stations 200
wpm/100 kHz: the 100 wide-shift RITY stations
60 wpm; the 33 sih sfations from 1-67 wpm
depending on how fast vou talk: the 16 dsb
stations tfrom 283 again epending on your
talking speed, the le nbhim the sume tigure. and the
whfm stations a measly 3.57 per 100 kHz. [f we do
not obhtain any additional amateur bands and if the
warld’s amateus population grows at the forenast
rate, uur chiet problem will be to accommodate
the maximum number of amateur signals within
the minimum number of kHz per band. Think it
nyer!

101 Our present method of utilizing amateur
bands tmakes no oversll provision for unrestricted
experimentation hecause the entire bands are
devated to simply communicating with stipulated
emigsions in the respective sub-allocations. This is
generally true throughout the world, although
there are more sub.sllocations in some cunntries
than wthers because of fhe preater number of
atnateurs.

Would there be merit in setting aside portions

of certain amateur bands for such experi-

mentation?

it so, what types of experiments should be

conducted and what would be hoped for as

gecomplishments?

Perhaps this kind of aftention to wxperi-
mentation would tend to bring amateur radio »
liftle vut of the sncial and back into the technical
area, Would this perhaps be an inducement for
various administrations of the waorld to look more
with favor on the amateur service? As an example,
the establishment of “experimental” sub-
allocations might stimulate experiments in such
esoterie wades of communieation as pseudo-noise
muitiplex ¢ommunication where von are dealing
with a negafive signalfnaise ratio, redundancy and
errur  correction technigques, and other similar
technical matters, Please do not misunderstand e,
I'm not suggesting that all of amateur radio be
devoted to things of this nature, There will always
he a price far the amateur who just wanis to talk
to 4 fellow “*ham.”’ But it perhaps is becoming the
main purpose of amateur radio te weially com.
municate rather than the more basfe regsonrs upon
which to depend for the continuation of Amateur
Radio,

1f the ommission finds it desirzble to issue
sither u Nntice of Proposed Rule Making or a
Notice of laquiry on any of these issues, it means
that we are asiing for your thoughts and agdvice on
them. Do not use the opportunity to vent your
spleen ut the VOO hecpuse they didn't do some-
thing else vou wanted! Submit your well-reasoned
arguments, tu convinee us of the correctness of
your position, substantiated with fact, not emotion
or fiction. Don’t let your senttments about your
tiohby blind you to the purpose for which you are
writing vour comments, You want to convince the
FCC that they should do what you propose! The
only way to do that is with convineing, suh-
stantiated informution. That is not the easiest thing
to do, and probably is why we receive many
emotional comments, devnid of perfinent factual
mfarmation. 1se the prerogatives vou have under
the Administrative Procedure Act to submif com-

(Continued on page 1 (61
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How to Achieve

untroubled by wisions of pink tickets, it is
especially useful on the phone portions of the DX
bands, but it has been observed occusionally on the
cw portions as well,

4. Work the DX station yourself. 1f you have
already worked the DX station befors, by all
means work him again — and again - and again!
Remember, every time you work him, sumeone
else can’. This is especially important during the
declining phase of the sunspot cycle. If you block
someone now, it is possible he might not have
anciher chapce to work the DX station for a
number of years.

You shonld realize that $hid {actic has a
secondary purpose of keeping other operators
disvouraged and demoralized. {You might even get
somte of them to quit ham radio.) To attain those
obiectives, the fullowing must be observed:
Quickly establish the fact thar you have worked
the other operator before, A good way to dao this is
to remark castally, 1 just wanted to say hello
again.” Nat only will this infuriate all the other
hams lstening who have not worked him before,
but it wil! also indicate that yofd have nothing
important to say, which is the second principle to
follow in this situztion - only discuss trivia. If you
talk abhout something important, the other hams
wha are lstening and waiting will understand and
standby patiently. But if you discuss trivia — you
may Hteraily drive some of them up the walll If
you find it difficult to find something unimportant
to say, you can always discuss details, of yous
equipment, even though you have cavered thig
subject very thoroughly in past QS0Os. Don’t
warry, Most DX operators are polite and will not
remind you that vou have. And of course, the
bigger and more elaborate is your equipment, the
more vou will discourage the average ham who
can't afford that kind of setup. An optional tactic
is also available when waorking the DX station. A5k
him to listen for a friend. This 18 recoinmended
only in the case where the friend has also worked
the DX station before. Be sure to pick someons
who c¢an be relied on to follow the principles
previously discussed in this paragraph,

This brief review of currently popular tech-
nigues should be snough to get you started. After
you have attained a reasonable degree of pro-
ficiency in each tactic, try combinations of them.
Invent new ones! Observe nthers in action, and
copy their techniques! While ali this may be
somewhat time consuming, remember it is a very
important aspect of making vour score impressive,
and as yvour proficiency grows, you will have the
added satisfzction that comes from doing anything

well

{Continued from page 64}

Let’s Start With the Rig
(Continued from page 68

amplified by the basic transmitter, so they build,
buy, or borrow an extra picce of equipment to do
this. 1f you are listening to a radio conversation or
O30 (often pronounced Q-sa) and hear someone
talking about his “lnear,” he is referring to an
additional amplifier often used in voice com-
munication. If he says he is “running barefoot” he
means he is using only his transmitter; if he has
“shoes” on, o $ tunning 1 “gatlon™ (full legal

power) he s using an additional source of power .
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THE PHONE PATCH. This small piece of
equipment (not used nn Novice bands) connects
the telephane to the rg, and is used for service to
the public, By this means friends are united,
relatives veceive important family news, and
sudden plans or changes of plans can be madg even
while vne of the amateurs is wobile. tn times of
disaster, phone patch traffic to and from affected
areas is widespread, and hundreds of phone patch
messages — some of them heartbreaking, most of
them heartwarming ~ are handled by ham opera-
tors. Running phone patches can be une of the
most interesting and rewarding activities of ama-
teur radio,

THE JUNK BOX. This is not a single item of
equipment buat tather a long time accumulation of
equipment, pieces of equipment, pieces of pieces
of equipment, and objects that were never meant to
be pieces of equipment but in an emergency might
conceivably double for them. They may all be
contained tn an actual bax, but many of them dre
tog big, too strangely shaped, or too something to
be contained in anything. so they are placed under,
over, and behind furniture in and outside of the
shack. Wherever they are placed, they require
carefu) guarding. Unseen forces move them around
or carry them off seen furces demand their
removal, or at least their shifting. at frequent
intervals. And ne insurance policy has yet been
written which will adequately cover their valie.

Amateurs enjoy helping uther amateurs, so all
junk boxes hold items which are kept on hand to
tend ot give to beginners or other hams who will be
delighted to receive them, as thousands of grateful
amatents will testify. Also included are all those
items which the owner hopes he van someday swap
for things he needs that someone else has in their
junk box and may be hoping to swap, in turn, for
things in his.

If ali the junk in all the junk boxes in all the
shacks in all the homes of all the radio amateurs in
all parts of the world could somehow be put into
one giant junk box . . . . Well, think about it,
anyway,

[NOTE: In ovrder for the rig to do its work of

ftransmitting and receiving, it must have some
source of power, That source, electricity, will be

discussed in a later part.]

o Strays “§s.

Stolen Equipment

A VW camper containing a Drake ML-2, No.
10582 (had hroken on-off switch) was stolen.
Notify Lawrettce W, Briggs, W3MSN, 5108 Boulder
Dr., Dxon Hill MD 20021, or the Prince George
County Md. Police,

A Drake R-4 was stolen in Sunset Hills, Mo.

from Lee J. Delwoarth. WBeRDW, 1125 N. Gar-
denia, Lompoc, CA 93436, Reward offered.

The Post Office Department promises faster
mail service with Zip codes. Use Zip coues.
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CONDUCTED BY GEORGE HART,* WINIM

MISSIONARIES

ISSIONARY WOKRK HAS BEEN going i tor
- ventuites. 1t is the basis of many culiures in
civilization. Today, amateur radio is invelved in it,
vommunicating to and from religious missions all
over the world with persoial and morale traffic to
assist in the good work ot spreading humanitar-
ianism in the name of religion.

But as beneficial as rhis type of missionary
wark is, 1t isn’t what we intend talking about in
this mapth’s column. Becaose, you see, the word
“missionary™ can be applied to many peuple other
than those wearing clerical collars and performing
conversion of other duties pertaining to a church
ot denomination, kIt can bhe applied to anyone
involved in a task having to do with persuusion to a
vatlse,

It is said by some that the only QST readers
who read this column are those having a4 special
interest in emergency or traffic work. We hope this
i not strictly or entirelv true; but we are sue that
there is a farge clement of truth init, that most of
the readers are 1n {his category. Nothing surprising
ur dismaying sbont it either, really. Mo doubt
most of the readers of the DX column ate DXers
and most readers of the VHI Column are VHFers,
too = although we’ll wager the YL volumn has
qaite # ountingent of OM rexders!

The point we are frying to work up fo (and
ahout time, too!) is that since public service work
is less pure, unadulterated fun than most other
ham radic pursuits, snd since there (s a preater
necessity  for it in safepuurding the amateur’s
future, the need for missionaries is puramouat —
missiotaries who can and will spread the word,
preach the gospel. beat the drum for better, more
organized emergency preparedness, more efficient

*Communications Manager, ARRL.,

net operation and, above all, moge participation by
the brethren in this importaat amateur radio
activity.

Where will these missionaries come from? From
you, triends — you who ase resding this column
because you are among the relatively tew who are
interested in amateur radio public service, One
nuturally vonveys one’s interests ta one’s friends,
tamilies and acquaintances, but in this particular
field thete is an even greater necessity far it. Just ag
heathens don’t useally flock to religion without
being enlightened, amateurs don’t usually take part
in public service operating activities without beng
initially persuaded to do s, That’s where you
missionaries come in.

Let's alt be missionaries for public service,
fion’t leave it to vour AREC, HACES or NTS
leaders. Laok at it this way, vou are sharing
sumething that you find satisfying, enjoyable and
altogether worthwhile in amaieur radio - the
knowledge that you are deing something far more
elevating than catering to yuur own whim for
persunal pleasure, You s pait of a minority that
is contributing a great deal maore than its share to
the betterment of the service we all love, Be proud
of if, and let vour friends, teliow club members,
convention attendance acguaintances. on-the-aty
contacts and every other antateur vou come in
contact with know it. And let them know why.
And lead them in the path of righteousness, umen.
Be a missiopary For amateur radio public service,

Giuest Preacher

We are indebted to WN4ZIN for sending us
capy of a4 “srmon” by WA4FFW, EC for
Alamance County, N.C., which he mailed to all
iocal amateuss, We present 1 boildown hecewith,
omitting yuofes because we have liberally para-

On May 5, the Pensacola FM Repeaters Assn,
participated in & Bike-Hike sponsored by the
Escambia Co,, Youth Assn. Fifteen checkpoints
were manned aiong the 50 mile course with the
central base of operation at the starting point.
KOBAD is shown at the central operating position
white WB4QNW confers with a hike otticial.
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Same 800 persons visited the amateur radio booth
displayed by the AREC 1T0B Kansas group at an
exhibit at a regional science fair held in Pratt, KS,
on April 13, Seated is WOBZL and standing (l. ta
r.) are WOTEC, a visitor, WBGIXU and another
visitor. (Photo by WROF)

phrased atd adapted to make it general. Give
WA4FFW credit for the thoughts, bui don’t hold
him responsible for the phraseology. ‘

During the past year there have heen several
tragedies, one being the devastating Agnes FFlood,
and mote revently the disastious earthquake
Micaragua. Ham radio again snpplied the initial and
only communications link from those argas to the
outside world, It i3 easy for g, sitting in 4 nice
warm home reading about it in the paper, not to be
stirred by such tragedies; but when vou monitor
the bands and lsten to messapes of distress and
agony pouring ouf of the stricken area, it's a
diffetent story,

Na oune ever knows when such conditions will
oceur here, According to the ruies which allow us
to enjoy amatewr radio, each and every amateur
has a moral obligation to prepare at least hirself if
not his station to serve in the eveat of emergency.
The emergency does not have to be in vour own
back vard. Stricken people in far-away uteas need
someone in other parts of the world who know
how to receive and relay their messages to proper
destinations ofien thousends of miles distant [t
takes amateurs with training to do this — training
you are not required to have to get your license,
training you cannet acquire by chewing the rag.
working DX, participating  in  contests, even
building complicated gear.

Sure, we #il say we would help in time of nead,
but do we? And are we qualified? How many of
you know how {o put a message i correct form
for transinission? How many really know the
cosrect phonefic alphabet? How many know how
te count the number of words or groups in a
message”? One cannot become ready for such things
unless he spends the necessary time to prepare
himself snd equipment. Not everyone can atford
emergency power, or to take time off from work
or participate in organized traffic nets, ur attend
local planning sessions, bat cach and every one of
vy could devote sume time assisting in fhe or-
ganization of a local emergency group, and each of
us could perform one or more of the above at vne
time or another. Newcomers, old timers, all in
between, novices techs, generals and above, ail are
eligible. Some amateurs operate ddily, some
weekly, some monthly and some never, but they
continue to renew ther licenses. [ often wonder if
any thought is ever given by the averuge amateur to
the number one reason why we are eatitfed to
obtain an amateur license to begin with, public
setvice? How many of us bave evey actually done
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any public svrvice work? With our great numbery
and vast reservoir of skilly, there is no reason why
we could not become a large and usetul emergency
communications mediuwim,

bt is downright disgusting for a country with
the amateur population of ours to have 30,000
{abput 11%) members in ity  emergency-
preparedness organization. There is not a single
aitateur, when reading about emergency vom-
munications handled by amateurs, who does not
feel proud. Why, then, don’t more come forward
and share in the etforis?

It you want ta fulfil the ethical umi moral
obligations you owe to wuateur radio and join in
with the others who care aboui the welfare of the
general citizenry, get in fouch with your ARRL
emergency coordinator, your cad. radio officer.
vour NTS net manager, or takes steps to set up
something aloug these lines if none now exists,
Kemember, experience is 4 hard teacher because
she gives the test first, the lesson afterward. -
WINIM.

More REAL WINNERS

February F973 Q87T (page 681 listed 11 chubs
known to have curtailed or cancelled their bield
Py activities ta devote their energies to emer-
gency wommunications connected with Hurricane
Agnes and were identified as the REAL WINNERS
OF FIELD DAY, A supplementary fist of three
mare clubs appeared 1n May 1973 O8T (page 871,
Fhree other simifarly despiving clubs have been
brought to our atiention:

e Amatewr  Radio b of  Kodak
Revreation (lub, WA2MBW, Rochester, NY.

& Hloward County Radio Ciub, Ellicott City, M),

® Rochester Amatenr Radio Association, K2J1),
Rochester, NY.

e

Traffic Talk
B & rzeent Texas CW Traffic Net Bulle-
tin remtinds readers of a few  puints  that
net stations thould keep in mind when thev repart
into a net. Although aimed at cw net operation,
the principles apply equally well to most voice net
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Central Area Net Manager WABMLE is shown here on the lett at lus home operating position. At the right
Dave i pictured with . to r.J VE4LG, RM; VE4EA, ORS and former RM; and VE4FQ, S5CM during an

mnformal meeting in Winnipeg last March.

aperation. “Once vou check into a net you are to
stay there, unless you pet QNX fram the NCS or
ask to he excused, Don't just disappear into thin
static awe! If you find it necessary to leave for a Tew
minutes let the NOS Enow, Check to be sure vou
are wero beat! 1t's pretty hard for an NCE, with a
modern selective receiver und lowd static (o hear
von tf you're too far up ot down and he does not
have time te hunt for youl Failure to be
recogiized by NCS the first time may be because
vou're not zero best. Or perhaps HE hears some
weak station you DONT and is waiting to answer
him. Ta copy a message in bad QRN may not he
furt, but it's mighty pgood training for the time
¥OIU may be in an emergency area trying to semd
and receive messuyges

¥ Procedural points. The “place of origin™ in the
preamble of a inessage is not always the focation of
the ariginating station: it is the name of the city or
town from which the niessage was started. 1f an
“out of-towner™ is visiting with you and tiles the
message at your station, use your town as the
“place of origin.”” However, if the message is sent
to vou by mail, felephone, or otherwise not in
person, from a town other than yours. tHhat {own
should be ased, not vours.

B Ngtional Traffic Systern. Dayvtime National
Traffic system has been operational for several

months now. The Continental Traffic Net meets
daily at 1730 GMT on 14313 kHz Some region
niels  are  very active and doing well despite
generally poor band conditions. A tew region nets
are strugpling along without much support from
“sraffickers®® within their region. 3till other regions
have no appointed leaders and o region neis
IIN'TS is eurvently in a trial period and will he for
several wmore months. For DNTS to he successiul,
we  need dedicated Teaders and interested
supporters. Presentiy, there is no leadership tie.
net managerst in the Ceutral Aved (see December
1472 (8T, pages 51-533) and in the Eleventh
Begion (Eastern Canadal. Tour help is needed.
t'hack with vour section net to find detfails of
DNTS activity in your area. DNTS needs pouf

®  May reporte Lots of NCS trainee activity on
¥ AN in May because of vacations, bhusiness trips
ete. says K2KIR. CAN is still plagued by poor
cesditions on hoth 80 and 40, W1EEFW .cites the
need for more traftic on 1 RN. Such searcity is hard
to understand and makes it seem futile to brave the
conditions for so little trattic. K2KTK is pinch-
hitting for W2FR on 2RN and indicates that Howie
will be issuing certificates again when he refurns fo
the helm. (ine session of D2RN saw Té pieces of
traffic being passed! May was the first 100% rep,
month on 3RN since Mar, "72. WINEM hapes it
will continue, WA3QOZ is having trouble finding
stations to aperate 20 meters aud represent DIRN
o UTN, D4RN activity is still hampered by bad
conditions, Plans are being made for an RNS
meeting at the No, Alabama 12X Club Hamtest in
August, TWN is having better nek with conditions
up R0 thao the skip on 40,

A tamily attair? You bet. The Nail family {I. tor.}
WNBIZE, WBGCBW, WHESW and WNBIZC helped
man the amateur radho booth at the Qakland {CA)
Hobby Show held Apr. 5-B. WABBRG {extreme
right in picturel coordinated the event. This was
the fourth year for appearing in the show and plans
ate now underway for next year's participation.
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Net . ., . Sessions  Traffic Rare Advg, % Rep.
EAN . ., . .. 31 1387 1042 447 Q7.8
CAN . . .. .. 3 $17 690 28.3 98.0
CIN . . .. .. 26 176 114 5.8 41,2
IRN . ... .. 62 427 330 6.8 96.8
JRN . . .. ., 62 365 £93 9.1 99.0
RN ., . .. 30 140 436 4.6 63.2
IRN ... L 62 51 AT 82 1000
D3RN ., . .. 28 94 224 34 84.5
4RN . . . ... 56 447 354 8.1 £9.1
DM4RN ., . .. i1 9 34 1.7 25.3
RNS . .. ... 62 696 353 L2 936
RNG6 . . .. .. 62 6711 436 0.8 100D
RNT . .. ... 62 305 363 4.9 51.8
8RN .. ..., 56 310 293 5.5 g4.4
DERN ., . . . 22 30 109 1.4 IRT
9RN . .. ... 62 363 374 5.9 92,7
TEN . . . . .. 62 30| 410 84 85.5
ECN ... 62 210 244 34 936
TWN . . .. L. Al 295 214 4.9 635
TCC Eastern 1231 591

TCC Central . . 911 426

Sections? 3286 13458

Summary . . 4193 22515 EAN 535
Record . . . . 3237 29677 1313 184

Y1CC functions not sounted as net sessions.

2gection and loeal nets reporting (96): APSN  (ARB),
MTN (MB), APN (Mar). Champlain Mininet, GBN QDN
QPN OQN (ON), WQ-V/UBF (PQ), AEND AENM AENOQ
(AL}, ATEN (AZ), OZK {AR), NCN Org.Co.40M-AREC 5CN
(CA), SSN (CO), CN CPN NVHETN (CT), DEPN DTN ({DE),
FAST FMTN FPTN GN NFPN QFN TPTN VEN (FL), GSN
GTN {GA), IMN (ID, MT), ILN (IL), KPN KSB KSWX
QKSH8 (K8), KYN/KSN (KY), LAN (LA}, SGN (ME)},
MDCTN MDD (MD-DC), EMN EM2ZMN WMN WMPN (MA),
MNN (M), MEPN PAW (MN), MNN MSBN (M5), JCIAN
MOSSB MSN WEN (MO), MTN (MT), NIN NIJPN NISN (NI,
NLI NYCLIVHF-TEN NYS (NY), CN THEN (NC, SO,
BNGMEN BNR COAREC-10M OSSBN (QH), OLZ QOPEN
(OK), BSN OSSN {OR), EPA GURN KSSN WPA (PA), TNN
{TN}). TEX TEX-88 TTN (TX), BUN UCN (UT), VN VSBN
(VA}, NSN WEN (Wa), WVPN (WV), BEN BWN WIN.E
WIN-L WSBN WSSN (W),

Transcontinental Corps

W3IEML reports poor conditions and mix-up on a few
sked times yield more unsuccessful functions and trimmer
traffic totals, A TCC-Central certificate has been earned by
WBAFDP, In April, KSMAT issued a TCC-Pacific certificate
to WBJAXW,

BRASS POUNDERS LEAGUE

Winners of BPL Certificates for May Traffic

ol L OFg Reed Rel. Dl Total
WaCcuL ] 984 g0l 74 2188
KpONK . . 118 557 525 15 1245
WIPEX . ., 90 396 488 1 115
WAWYX ., . 57 417 14 298 LT
WIVR . . L L 15% i 203 19 52
WASIYS ., . 54 28 ¥ 2 L)
WR4AIW . ., 24 283 234 449 586
K3PIE . . . . 2% 274 258 16 573
WASMCR | . . 5 .4 258 24 569
K4SCE ., ., te 258 151 20 530
WAYEED |, ., W 306 172 1 520
WN@HTR . . 175 42 8 S0 515

BPL for | U6 or mare priginations-phis-deliveries

WNIHWY . 152 WNUGOQL . 428 we4zMK . 112
WAPMLE . 146 KOHDP . . (2 WNSMZZ . (08
WAIRCT . 134 WA3SCR . 125 WBSEIN . 10&
WETJF . 130 K&UYK . . 117 WeOCU . . 10$
WAQAUX . 129 WA3IPXA 116 WNEMKL . 103

BPL. Medzllions i{see July, [D68 QST, p. 99) have been
ewarded to the following amateurs since last month's histings:
WBIADW, WBSEIN, WNALQL, WNPGVR, WNQHTR,

The BPL 15 open to ull amatenss in the United States,
Canada and t),8. possessions whoe report to their SCM a2
message lotal of 300 or 2 sum af eriginations and delivery
points of L0 ar mare for any calendar month. Al ressages
must be handled a0 amateur frequencies withun 48 hoirs of
receipt in standard ARRL form,

Out-of-Ner
Area Funetlons® Successful Traffic Traffic
Eastern .. 123 R2.9 1575 591
Centrdl . . ., . 91 B83.7 260 426
Summary . . .24 §4.5 2535 a7

The TCC toster (May): Eastern Area (WIEML, Dir) —
Wis BIG EJI NIM QYY, W25 FR GKZ, WA2s CNE ICU
UWA, W3s CB EML, K3MVOQ, WA3OGM, Wds SQQ UQ, K4s
FAC KNP, WB4s OMG SGV, W8s PMi VI}A/4, KBKMQ,
WABPIM, Central Area (KPAEM, Dir.) -~ WAOGG, K4B55/4,
WB4s KPE YCV, W5s GHP MI QU $BM TNT, WBSFDP,
WIWAH/S, W9s CXY DND, Wiis HI 1 YP ZHN, KPDDA.

Independent Net Reports (May)

Nel . . .. ... .. Sessions Traffic  Check-ing
20 Meter 1588 . ., ., . 23 1872 355
North American Traffic . . 27 an2 511
MikeFarad . . . . . . . 26 ™ 203
Farly Bighty Free ., . . . . 3t 161 F43
Northeast Traffic . , . . . 3 207 259
Ohio Valley Teenage . ., . 35 100 az0
7290 Traffic . . . . ... 44 432 1691
YL oo o 5 17 16
Clearing House . . . . . . 27 228 374
Hit & Bounce Slow , . . . 16 75 117
IMRA . .. ... .. 50 612 1756
75 MeterISSB . ., . . . . 31 342 1290
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. Public Service Diary

H At 1640 on Apr. 19, KAKVF/[S reported to
WBSCIT via the WASVKZE repeater that an elderly
woman was stranded in her car on Highway %0 in
San Antonio, TX, WBSCIT autopatched the report
to police. - (WASY X8, SEC §Tex)

B (bserving signs of tornado activity in Sedalia,
MO, at noon on Apr. 20, WRENW, Petiis Co.
EC/RC. and WBOHYX, Peitis Co. c.d. Director,
began weather observation and warning activities at
the c¢.d. Emergency Operation Center. A 6-meter
net was activated at the EOC using club station
WASSDO, At 1320, WBOEPH/® observed severe
twisting activity in southwest Sedalia and advised
that the city be warned. Sirens were sounded and a
tornado warning was issued. WB@HYW and
WA@IS] observed conditions from nearby towns.
Thunderstorm activity continted untif 71500 when
warnings were caficelled and the net secured.

Wasnings were issued again at 1830, At 1915,
the 6-meter net was activated with WBOBLZ as
NCS until WAGSDOQ was activated. A tornado
struck a2 mobile home park inflicting heavy
damage. Flash flooding existed i0o many
surrounding  areas. When mobile weather ob-
servations ceased, the mobiles were dispatched to
the mobile home park to aid in damage survey and
reseue communications. The net secured at 0200
on Apr, 21, ~ (WPENW, EC/RO Pettis Co.)

B During a severe weather alert on Apr. 24, loss
of telephone service rendered teletype inoperative
at a radio station in Barilesville, OK, thus leaving
the city without weather information. The station
manager alerted Bartlesville ARC  President,
WBSEZC. WBSBUM/mobile was dispatched to the
station, maintaining contact with WBSs EZC ETT
{through the WASLDJ repeater) who monitored
the Tulsa weather watch repeater. Information was
relayed to WBSBUM until teletype service was
restored two hours later. - (WBSETT)

B
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B On Apr. 29, two cars collided shead of
WBEBWE/mobhile on 1-75 in Butler Co., OH. Falice
were niotitied using the WBBCRS repeater’s suto-
patch, Assistance arrived within minutes.
iWABCOA, SEC OH)

M RBetween May | and May 31, Houston (TX)
area amateurs reported 22 inoperative tratfic sig-
mals, 2 fires, 23 automobile accidents. and
summoned 12 ambulances to aceident scenes using
the WRSAAA rtepeater. FKleven amateurs par-
ticipated. - {WASABA, EC Harris Co.}

H A& tornade struck Willard, OH, shortly after
P800 on May 10, Within a half hour, WBSAMR
and KS8WEP (with Red Cross van and supplies)
arrived in Willard and WASKCZ and KBIQB with
WABQOM were enroute.’ These maobiles vovered
the police station, hespital and shelter relaying
messages for supplies, reports on the number of
dead and injured and reguests for additional
manpower. By noon on May 11, K81QB had lists
of names registered at the shelter and those in and
discharged from the hospital, which facilitated
health znd welfare traffic. KEKWO established a
75.-meter portable station in Willard. The Firefands
Amateur Radio Red Cross Emergency Com-
munications Club station, WBBBDHS, was activated
in Sandusky handling traffic with the disaster area.
The (hio Single Sideband Traffic Net was in
emergency session for most of the disaster period.
Amateur activity continued until 1900 May (3. -
(K8ONWVY

©On May 11, WBS8s IJU IVV and WA3QNI/S
iearned that additional help was needed in Willard
and arrived at the Communications Center about
midnight. The center was manned by WSDOQR,
KBOTN and WABKCZ, with WBKDK and
WREKKU at checkpoints. WAJIQNI handled in-
coming and outgoing traffic on 75 meters, assisted
hy WBSLVY via 2.meter link at W8AZL's home,
WEBSJIU and WASCGMN were assigned to check-
points. When WBSIVV and WA3QNI had fo return
to Toledo, WASCGN took over the 7S-meter
station, later to be replaced by WBBEAV,
T WABSCGN)

B On May 10 at 2030, 2 ternado hit south-
gastern Columbus, OH. The RACES group of
Columbus  was  catled to help restore com-
munications and provide support for the rescue
branch of ¢.d. They also served in support of Red
Usoss Mobile Canteen and the mayor's office to
help relocate homeless families. Nine amateurs
participated. - (W8JJE, RO Columbus and Franklin
Cu)
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Here’s the gang that attended
the Kansas All Nets Picnic held
in Salina, K5, on May 20,

B \While listening on 20 meters at 00302 May:
11, WB4AUBA heard YVSBPG calling for 2 New
York station. Hearing none, WB4UBA answered
and learned that an elderly lady was gravely ill and
YVEBPG was trying to aotify relatives since
outside telephone lines on his end were tied up.
WB4UBA made the call, - (WB4UBA)

B At about 0800 on May 11, 4 tornado struck
the loplin, MQ, area. At 1000, WPENW organized
an  emergency net oo 735 meters. WAQIK
proceeded into the disaster area. WB@JY X/@ set up
at the EOC handling traffic including one
emergency message to the c.d. director in Miami,
OK., WOPME received a list of casualties and
handled health and welfare inquiries until relieved
by WASYNC and WEOCIW at 2030, Ten amteurs
were net controls and about 125 inguiries were
handled., The net closed at 2330. Approximately
172 amateurs participated. - {(K¢VVH, 5CM MO,
WOENW, Pettis Co. EC/RO)

M Op May 13 at 1130, K2UJX received an
urgent request to help locate a Peace Corps eouple
in a remote area of Venezuela to inform them of 2 .
death in the family. K2UJ X relayed the request to
KIUJB on the WA2ZIVQ repeater. KI1UJB,
W2EYD., K2UJX, WA2s AUL ZNS and WB4QYS
segrched 20 and 15 meters for a YV station. After
30 minutes, a station tn Caracas was found and the
message was passed. The next day, word was
received that the message had been delivered. -
(Jersey Shoge ARS Bulletin)

B 4 tornade struck Fort Payne, AL, about
0100Z May 19, taking out all electric power and
telephones. Shortly afterwards, W4DGH/mabile
was on the air at the damaged area. The Sand
Mountain Repeater Assn. responded with com-
munications back-up for police who had lost use of
their base station, Mobiles W4s DGH OCS,
K4VZU, WA4BFN and WB4STN provided radio
cuntact for policemen patrolling the stricken area,
while WA4SWA operated portable from police
headgquarters, Clperations continued until (700
May 20 when power was restored to the police
base station. K4WSS manned the WB4AQFV re-
peater acting as liaison for c.d. - {W4DGH, BEC
AL)

E  Beginning 0100Z May 21, LUSHFI
soordinated & search for 3 rare drug, available only
in Philadelphia, PA, to save the life of a girl
suffering from a blood clot in the brain. Through
efforts of W3IHAQ, assisted by several other
amateurs, the head of the medical team who

QST for



Public Service Honor Roll May 1973

This listing s available to amateurs whose public sexvice
performance during the month indicated qualifies for 30 or
mare total points in the nine categories below, s reported to
theit SCM. A delineation of the points awarded for each
function is given in the category key at the end of the Honot
Roll listing Please note maxamum points for esch category.
Those making fewer than 45 points e listed with point
totals only.

Category (1) (3 (3) (4} (3} (5} (7 (8 (Y

Max Ple 10 I8 12 12 32 20 3 3 Tosly
WABETX ID 10 12 12 12 8 4 5 m
WADGG [0 10 (2 12 14 12 20
WBSAMN 10 1D 1212 2 5 69
WA3QDZ 10 10 12 12 12 12 68
WB4SVE 10 10 12 12 12 5 5 66
WASPX4 (D 10 12 12 12 3 3 64
WASRCL 16 10 12 12 6 § 3 5 64
WAISCR [0 10 127 12 12 3 5 64
WBRIAD 16 10 12 12 12 1§ 5 @
WAIMSK 10 10 12 12 12 5 4l
WAXTRK i0D g €2 12 12 5 6
RPBADM Lo 10 12 12 12 5 6l
WHIAXW 10 10 12 13 i2 4 aih
WBAHBM 10 10 12 12 92 3 59
WBSEIN 10 10 J2 9 12 3 57
WB2AEH D (0 12 12 12 56
WBICHY 10 10 12 12 12 56
WAZCNE 10 10 12 12 12 56
WB2OYV 10 10 312 2 2 56
WA3DUM 10 10§12 12 12 56
WIOCS 10 5 12 1% 12 5 56
WEOAHE 10 1D iz 2 12 56
WAINLD [0 [0 & 1% (2 53
WRCZR L0 10 12 9 12 53
WBIWHK 10 10 3 2 12 5 82
WAPMLE 10 t0 12 12 3 s 82
WEINOM L0 D 12 6 12 50
K3KAJ 10 10D 12 6 12 50
WAIBLC 10 L0 6 (2 12 50
WBIEEX 0 16 12 12 5 4o
W3ARBT 10 10 12 42 5 49
WASTVA 10 10 12 12 5 W
WTBGQ T B S s 49
WIGHT  fo 10 12 Iz s 40
KIOUF 10 10 12 12 s 4
WASEED ¢ 7 12 1 3 S48
WEOKVN 10 10 |2 £2 5049
KOMRI 0 1D 12 12 549
VEIFOZ M) b 12 12 54
WBSDBK 10 5 12 12 4 5 4R
WBSEDT 10 10 12 3 12 47
WAGDEI 10 10 12 3 12 47
WATIQS 10 12 12 13 47

WILBK o e 12 3 12 47
WASVBM 10 12 20 4 46
WARAYC e 10 92 12 1 45
WAIATQ 10 12 20 3 45
K3iDCB Imn i iz 12010 45
WABUPI 1] 12 12 4 A 435
WB@EIY n 1w 12 12 1 45
WHOVI m & 12 12 K 45
VE3GT a1 17 12 1 45
Ko ., 34 WAREB . . 3% WivA .. 3
WazIY ., 44 WB6AKR . 3¢ K4KNP . . 34
WBSDLW | 44 WBRKZD . 39 wauQ . . 34
KSYTA . . 34 K4HDP . . 39 WRBSFML . M
WheivVC . 44 WRYLHI . 39 K6YBV . . 3¢
WBRCSH . M woMUuC . 3% WaTehD . 34
KBMLO , . 44 WNAGQL . 3% WRRALL . 34
WAQOVT/ 44 WNAGVR . 39 WARETW | 34
KgBIX . . 44 Weer - .. 39 WHBEKXV . 34
WEPHSZ . 44 VEIAWE . 39 W91 .M
YEIFRG . 44 VEIDPO 39 WOFWH . 34
VEIGIG . 44 VEZEWD . 39 WOERR . 34
VEISR . . 44 VEIGFN . 39 WHOLw | 34
WB4EK] . 43 WA2EUQ | 48 WAQFMD | 34
WBSEDS . 43 KI¥GD . . 38 VE3IDVE |, 34
WAILIR | 42 WIFCS . . 18 VE3EHF . 34
K40NW . 42 KIMvo . 38 WATQAR . 33
R2BBX . . 41 WsABO . . 38 WBRIMI )
WA2DGZ/1 4 WAIMYK . 37 WA3RKH . 32
wa3jobhe . 41 WRSFMA . 37 WB4HKP |, 32
WEVLOM L 41 WABZNC . W7 WR4ASKE . 32
WATTXV . 41 wiQu . . 36 WNAYOS 32
WIwWAH/S 4 WATLGQY . 36 WBaMIK . 12
WSGLC . . 4] WAZUOQOD . 35 WIBUN . . 32
waovatr | 4 Wa4i08 L 35 wiel L, . . 32
WALKVI | 39 K4TX) . . 35 WBRIGW . 32
KISXF -1 WBAWXX . 35 WNPFSL . 32
WiUBG ., 39 WeDEF |, | 35 WNQHTR . 37
WB2LZN . 39 WeINH . . 35  WB2FNK . 1
WIRUF . . 3¢ WYDAN . 35 WB4VYU . 3t
WILOS . . 39 WBRKKL . 35 WABBCX |, B
WINEM R W2FIR/5 . 34 WASZBN . 30
RAFCZ . . 39 WASIY . M4 WNSMZZ . 30
WsGHP . . 3 WA3QLA . 34 WNSNCD |
*Denotes multioperztor stytion.

Cotegory Kep. 11y Checking into ow pets, | point sach,
12} Checking into phone/RTTY nets, 1 puint each; (31 NCS
w nets, 3 points each; (4) NCS phone/RTTY uets, 3 points
each; (5) Performing 2ssigned liaison, 3 points each: {6) Legat
phone patches, 1 point each: ¢7) Making BPI., 3 points
regardless uf traffic total; (8) Handling einergency traffic
directlty with 2 disasler atea, 1 poiat each message: {9
Serving as net manapger for entive nionth, § peints.

developed the Jrug at Temple Univ. wis contacted
and he advised that the drug was still in the
experimental stages and might prove dangerous fo
the patient. The information was relayed to
LU2HFI who translated it to LU2HBX who was in
contact with the attending physician. The doctor
decided against using the drug. - (WASFXM)

| A tornado hit Union City, OK, on May 24,
Approximately 20 amateurs responded to the call
to establish communications from Union City to
Oklahoma Co. Red Cross and EOQC. Abhout 12
maobiles traveled to Union City and a portable
station was manned at the high school where
officials agsembled disaster-stricken fumilies. Both
the K5CFM and WASYTI repeaters handled con-
siderable traffic from 1630 until early in the
morning of May 25. - (W5ZKO, from Mid.
Oklahoma Repeater, Inc., Newsletter)

B Members of the Ventura Uo. AREC provided
assistance for the Sheriff’s Office, California High-
way Patrol end umbulance service when z jeep
plunged over an embankment in the remote Sespe
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areq in Ventura Co., CA, on May 25. One man was
pinned under the jeep and 4 others injured.
WAGBVUY, camping nearby at Lions Camp called
an the WAGSIN repeater and was answered by
WASLLl whaose wife, WB6URX ealled police.
WaeLLE took his mobile to the camp and
WABUEQ assumed net control on the repeater.
Since police were unable to communicate out of
the canyon, WAGLLI was utilized to request an
emergency vehicle and ambulance. Kb6YLQ
proceeded [o Reyes Peak to provide 2-meter
simplex communication. WASDEI and Keés VIE
ITY traveled by Scout with higher-power rigs to
the scene. WR2LRM acted as relief with WAGLLJ
and WBeMW] set up station at the Sheriff’s Office
The injured were treated at the hospitsl and the
deceased was brought out to the c¢oroner who had
been notified by radio. - (WA6DEL, S8CM SBar)

B A tornade ripped through the Brent-
Centreville (AL) area on May 27 at 1905 killing 4
persons and injuring about 75. W42ZEJ moved into
the area, setting up a 2-meter station at the
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On April 14, the Southern Peninsula Amateur
Radio Klub and Area 2 AREC furnished com-
munications for the Leukemia Society Walk-
#-Thon in Hampton, VA, All traffic was handled as
formal traffic to give operators experience, Eleven
amateurs participated. The three shown are {left to
right}: WNAUEI, WN4DLH and K4LBJ.

MNational Givard Armory at 2200 and using the
WB4QEX repeater in Birmingham. At 2300 Wds
HCV TXM and WB4SVH arrived with 75 and
2.meter capabilities and set up at Bibb Co. Hos-
pital Information relayed by W4HCV prevented a
critical water shortage. Red Cross Disaster Services
Chairman, WAWLF, and WB4VFA arrived at 2330
and established a 2-meter station at the temporary
RC Hq. and shelter in a church. WB40OVR help link
Brent and Centreville throughoot the night while
operating at the shelter, WA4KYT and WB4s SVH
CWE brought in more equipment on the morning
of May 28 and started a communications center at
another church, providing commuhications out of
the area and handling many health and welfare
messages, Operations were secured at 2000.
(WB4SVH, EC Tuscaloosa Co.}

B n May 27, tornadoes struck parts of
Greenville and Lyman, SC, causing extensive
damage. [mmediately the Blue Ridge Radio
Society contacted the Red Cross, with club
members and R( officials setting up an emergency
sommunications center at the RC  buailding.
Amateurs provided a 2-meter link with the
Greenville Hospital, whose switchhoard had
hecome overloaded with calls, enabling the RC to
make quick next-of-kin reporis on the injured.
When lightening extinguished the repeater, 2
mobile relay was dispatched to Paris Mountain,
keeping communications apen. Greer Radio Club
members and their tepeater greatly assisted in the
communications which ciosed down at 08007 after
2 hours of continwous aperation. Some 40 ama-
teurs were involved. - (WB4RTL)

®  While returning bhome from the Knoxville
(TNY Hamfest on May 27, K4VOSfmobile and
WEB4FVM/mobile were in contact with each other
when a car ghead went out of contra! smashing
into a bridge. WB4FVM got help through the
Knoxville repeater. K2VOS directed traffic while
his wife helped a man and two children from the
wreck, - {Bays Mtn. Radio Club Newsletter)
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& At (16002 on June 4, W4ILO advised Coast
Guard Net NCS, R4CG, that WB2OFX fmaritime
mobile was on frequency with emergency traffic.
K4CG  contacted WB2GEFX  whose ship was
standing by a Spanish freighter that had a heart
attack vietim aboard, K4CG  relayved the in-
formation to the <Coast Guard’s rescue
coordination center and the US Public Health
Service Hospital in New York., By computer the
(Coast Guard advised the location of the nearest
vessel carrving a doctor and the hospital advised
methods of patient care. This intormation wasg
relayed through WB2GEFX to the ({reighter.
(W4QKFC, Roanoke Div. Dir )

B On June 7 oat 2142, WBeTZG contacted
WHB6OFH on 2 meters and advised him that her
telephone wus vut of order HSince her husband,
W60A, is disabled with a heart condition, tele-
phone service is imperative, WB&OTH called the
telephone company and full sevvice was restored at
2242, - (WAsUAM)

B The file contains several teports of alerts
where amateurs were deployed for emergency
communications, biit emergency situations did not
develap or amateur ¢ommupications were not
needed. Space does not permit for details, but here
is a chronological list:

Feb. 21 - Search for lost people near Forks,
WA, with a possible link set up by two amateurs. -
{(WTRIW, EC)

Feb, 27 - A truck accident severed telephone
cables in Alliance, NE, and Western Nebraska Net
members and several other amafeurs stond by. -
{K@OAL, SCM)

Mar. 16 - Forty Chemung Co. AREC and AF
MARS stations kept tabs on rising water levels in
the Elmira, NY, area. - (K2DNN, EC)

Mar 17 - Several amateurs volunteered to aid
police in a canoeing mishap in Lafavette, IN, -
(WBYKVN)

Mar, 17 - AREC members stood by during
heavy snow in Genesee (o., Ml, which threatened
power and telephone service. - (WASWQU, EC)

Mar, 26 - An overturned tank car in Louisville,
KY containing toxic liquid; several amateurs kept
tabs. - (K418t EC)

Apr. 4 - Hillsborough Co, (FL) AREC on alert
during heavy rains. - (WB4TUP, EC)

Apr 20 - A tornado watch in Johnson Co., MU
involved more than 4 dozen amateurs. - (K@BIX,
EC)

Apr, 25 - Nine amateurs formed a weather-alert
net as thunderstorms, hail and winds swept
through Williamson Co., TX. - (WBSFMA, EC)

May 20 - WAGZAU repeater users und Virginia
Sideband Net stations participated in a tornado
alert. - (WA4BUE, RO}

Mayv 30 - Electrical blackout in Tampa. FL,
with more than 12 Hillsborough Co. AREC tmem-
bers on alert. - {(WB4TUP, EQ)

June & - Thunderstorms in Bergen Co., NJ.
posed a threat of flash tloods. Three amateurs
monitored Waldwick Emergency Net frequency. -
{(WA2EXX, EQ)

We received 35 S8EC reports for May activities,
representing 10,935 AREC members, That's only a
slimn increase aver last May’s low of 34 reports with
10,898 members. We welcome Alabama to the
reporting roster: Ala, Alta, Ariz, BC, Colo, Conn,
EBay, ENY, EMass, lowa, Kans, Ky, Mich, Miss,
Mo, Nebr, Nev, NFla NTex, Uhio, Okla, Org, Oreg,
8V, SDgo, SBar, SFla STex, Utah, Va, Wash, WVa,
WMass, WNY, WPa, [GEF=]
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INTERNATIONAL AMATEUR RADIO UNION, THE GLOBAL FEDERATION OF NATIONAL NON.COMMERCIAL AMATEUR
RABIO $OCIETIES FOR THE PROMOTION AND CO-ORDINATION OF TWO-WAY AMATEUR RADIO COMMUNICATION

“HAM’S WIDE WORLD™
INTERNATIONAL SCREENINGS

In addition fo approximately eighty copies of
the film “The Ham’s Wide World” in VE and W
vircitlation, there are severzl prints which ARRL
has made available for showings in other countries.
One such copy has been widely shown in Great
Britain during the past year, including a broadcast
over Ulster television, This copy has now been sent
to the Reseau des Emettenrs Francais for circula-
tion in France, and subsequently will be forwarded
to the Deutseher Amatenr Radio Club for showings
in Germany,

Other copies of the film have had ane or more
showings in Australa, Cambodia, Greecs, Indo-
nesia, Malaysia, Nauru, Singapore, South Africa,
Sri Lunka, Switzerland, and Thailand. While the
sound track of the film is in English, the possibility
of producing Spanish and French versions is under
study.

DIPLOMA GUGLIELMO MARCONI

The Associazione Radiotfecnica taligna anuaui-
ces the “*Diplama (uglelme Marconi™ to com-
memorate the work of this great scientist. This
award is intended to ceclebrate the experiments
carrizd out by Marconi in varions parts of the
world and to czll thetn to the attention of radio
atnateurs,

Q8L cards for contacts with 40 specitic lo-
cutions around the world since lanuary 1, 1973 are
required to earn the award. Further details may be
abtained from 4RI, Via Scaclatti 31, 1-21024
Milan, Italy.

The Seccional La Guairg of the
Radio Club Fenecoleno hosted
Koy, WBZDXW and XYL Frances
an their recent trip to Venezuela,
The trip was the culmination of
hundreds of contacts with YVs
which Roy made while iearning
Spanish on the air. Frances is
shown fere (seated on the left)
surrounded by members of the
club,
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This Russian stamp commemorates Ernst Krenkel,
RAEM, whose untque callsign was well krown in
the amateur radio world until his death wn 1971,
The stamp depicts Krenkel’s carger as a2 Polar
explorer. in his honor, the Central Radio Club of
the [/SSR has been renamed the Krenkel Centre!
Radio Club. (Thenks te UWOPT for sending the
stamp.)

WORKED ALL CONTINENTS AWARD

The TARU Worked Afl Continenis award is
issued for confirmed two-way contacts with each
of the six normally-inhabited continents of the
world, The basic award is made without regard for
band or mode, but several speciai endorsements are
available, Applications are submitted to the JARU
member-society in the applicant’s country, When
the application has been veritied by the member-
society, JARU headquarcters issues the certificate.
Only applications from the U.5. und Canada, and
from countries in which there is no [ARU society,
should be submitted directly to TARUJARRL
headquarters.

During 1972, a total of 1695 WAC awards were
issued. Of these, 763 were endorsed tor ssb, 9 for
88TV, 8 for RTTY, and 9 for 1.8 MHz. Special
endorsements also are avazilable for phane (not
limited to ssh) and 3.5 MHz. s
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Alabama I'he North Alahama Hamfest is
Atrgust 19 in Decatur. For into. write: N AH,
Assoe,, Ine., Box 9, Decatur, AL 35601,

Delaware — The 2nd Annual Delmarva Hamfest
is August 19, [0 AM.ZT PM gt Delpware State
Fairgrounds, Harrington. ¥lea Market, Z-meter fm
transmitter hunt, homebrew equipment ¢ontest,
QL card contest, talk-in on 2 meter fm, 3,905
MHz., Hegistration $2 advance, §.3 at gate. Contact:
Delmarva Hamfest, Inc., Rt. 2, Box 90, Laurel TIE
favuse,

IHinois — The &th Bel-Rock Hamfast is Sunday.
August 26, at the Boone County Fairgrounds,
north of Belvidere on Ri. 76, Free coffee and
donuts ¥:30-10 AM, Lunch stand on the yrounds.
Talk-in 146.94, loin the Saturday night campers.
Advames tickets $1.50, $2 at the gate, For info or
tickets write: Hig Thunder ARC, Hox 251, Bel-
videre 1L 61008,

illinois East Central lllinois Hamtest 15
Sunday, September 2 at Douglas Park in Lianville,
('Take the Bowman Ave. exit of 174 and follow the
signs.) bFlea market opens at A AM. Tatk-in on
.34f,94, Caimnping  facilities pearby.  Write:
WAQIAC, 1615 N, Bowman, Danville [L 61832,

{lfinois — The Chicage Amateur Radio (ftuh’s
4th Annual Hamfest and Mini-Auction is Heplem-
ber 30 at 2 PM at St. Viators School packing iot,
(3606 N, Kedvalei N.W. cummer of Addison §t.)
Swaps, refreshments, Advanee tickets 515 51.50 at
gute, Contaci: Ton e bong, WoKUI, o158 w.
Cirand Ave,, Chicago (L 60639,

Indiana - The ‘Vippecanue ARA und the
indiana Radie lib Council’s Annual Indiana
Radin Club Council Hamfest is August 19 at the
Tippecance tounty Eairgrounds. {Located at 1100
Teal Kd. Ind. Rt. 2%, Lafayette) This tamily
bumfest features flea market, games, trailer park-
ftg, awards and more. All tckets $2. Write:
WROKOT, 2233 Delaware I2r., West Latayette [N
47906,

lowa — The Annual lowa 75 Meter Net Potluck

Picnie is August 26 at Riverview Park, Marshali-
town. Swap tables. lLunch served at noon; coffee
and pop furnished, All welcome,
. Kansas — The Annual Konsas-Nebraska Hamfest
i+ Sugust 5 at the Moose Bldg,, 113 West Sth,
Concordia. Hidden transmitter hunt wames, con-
tasts aud an auction.

Kansas — The Wichita Amateur Radio Chub’s
Aanual Hamfest is September ¢ at the Sedgwick
County 4.H Building. {Located on the N.W. curner
of West $t. and Central Ave. in West Wichita:
talk-in on 3,920 MHz, 7.275 MHz, 146.34 MHz,
l46.94 WMHzy MARS, ARRL, und Kunsas Net
Meetmga Games and free pop. 10 AM-4 PM,

Ldmission $1.7%, For info write: Todd Gearheart,

WB{BIRY 1320 Summitlawn Ct., Wichita KS
67212,
Kentucky The 3rd Annual Greater Louis-

ville Hamtest 1s .-‘-\t.lgust 26, B AM.6 PM at Oldham
Cognty Fﬂlrgrounds La Grange S.R. 146 off 1.71.
Admission 1. Fleamarket $1. Ladies prowram,
refreshimentis, parking. Contact: Guy E. Partridge,
L4KZH, 8276 Walker Rd., Luuisville KY 10258,
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Missouri ~ The Southwest ,Missoun’ Amateur
Radio Clubh’s Annual Hamfest 18 Sunday, Auagust
25. Registration begins af 9:3. Lucated ut the
pavilion on the north side of Lake Hpringtield in
Springfield. (Directors on 31791 or 94} Swap
table and many other activities.

Nevada ~ The Sierra Hambest 15 Saturday,
August 18 at the California Bldg. in Idlewtd Pask,
Reno,

New Jersey — The fast Coast VHF Society’s
Antensa Measuring contest and Hamfest is Sunday,
August 5 at Trenton State College. Flez market,
free udmission.

New York The Worldwide TV-FM DX
Assoc.’s 5th Annual (onvention is August 2.5 in
Dunkirk NY.

New Yoark — The (973 Historical Radio
Conference sponsored by the Antigue Wireless
Asso. is September 7, 83 at Canandaigua. Pro-
gramming tor old tlme operators, historizns and
collectors.  For details write: Lineoin Cundall,
W2QY, 69 Blvd. Phwy,, Rochester NY 14612,

New York - The 1973 Hamburg international
Hamfest near Buffalo and Niagara Falls is Septem-
ber 15, Write: Valerie Urgera, K2KQC, 187 Main,
Hamburg NY 14075,

Ohig -~ The Lloth Annual Warren Hamfest is
Sunday, August 19 at Yankes Lake Amusement
Park, Yunkee Lake from 7AM to & PM; ¥or info.
write: R. D. Kelley, WHBGFG, 822 Moore St.,
Hubbard OH 44425,

Ohio — The 26th Annual Findlay Hamfest is
Supday, September 9, Riverside Park, Findlay.
Advance tickets $1. Write: 0, Faltz, WBUN, W.
Hobart, Findlay OH 45840,

Pennsylvania The I8th Annual Hamfest
sponsored by four York County cluhs is Septem-
ber 2. rain or shine, at Flicker's Grove, (Half mi.
west of York Airport or 10 mi. west of York, Pa. —
signs  posted) Kegistration fee £3, XY¥YL's and
children free, ¥ree flea market. Begins 7 AM,
Talk-ing 146.16-76; 146,28-.88; 146.94; remote via
4340, Transmitter hunt 2 and 6 meters. Free Bingo
and picnic tables. Write: LeRoy Frey, KIPOR,
1705 §. Albemarle 5t,, York PA 17403

. Pennsylvania — The Uniontown Amatenr Radia
Club’s 24th Aunual Guhfest is Saturday, Septem-
ber & on the elub’s grounds on the (Old Pittsburg
Road just north of town. For more info write:
Yaseph M. Safrankoe, Sec., 438 Braddock Ave,,
Uniontown PA 15401,

Pentnsylvania — The Skyview Radio Club’s 11th
Anpud] Swap n’ Shop is Sunday, September 9 at
the ciubgrounds { & mi. E. of Kensington; 15 mi,
N.E. of Monraeville; or follow signs from jct. of
Ri, 306 and 38¢ to club grounds). Check-in on
294 MHz and 146.94, No fees, free parking, lots
of shade, refreshments available. Write: K3ZUA,
234 Michigan Ave., Lower Burrell Ba 15065,

South Dakota - The Hub ity Radio Club’s

Amnual  South Dakota Picnic is Awpgust 4 in
Aherdeen SD.
Tennessee The §4th Annual Cedars of

Lebanon Hamfest 13 August 26 at the Cedars of
l.ebanton State Park (10 mi. south of Lebanon on
Kt, 231 3.5 talk-in mohiles 50.25 and 3.980 MHz ).
Hring food to feed your party, pot luck at 1:30.
Prinks  available. Hring gear to swap, sell or
suchon. Three carmp grounds neachy, Thirty min,
from Opra Land U.5 A, More info from W4WIW,
Fenn, Phone net 3960 kHz, weekdays 6:45 AM or
write: 203 W, Main 5t., Gallatin TN 37066,

Texas The Rth Annual Northwest Texas
Emergency Net Pienic and Swaptest is Sunday
August 5 i lLevelland, Bring vour family and
pienic  hasket. Free jegistration. Mobile talk-in
3950 kHz and 146.28-88 or 146.34-94,

Yermont I'he Burlington Amateur Radio
Club’s 1973 [nternabional Yield Day is Sunday,
Anpust 19 at the iMd Lantern, Charlotte, ¥lea
market, contests Jemonstrations, special events for
ladies, teens and children. Refreshments available
all day, cumping facilities. Saturday night Happy
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Hour 6-12 PM, Talk-in on 2 fm. Registration $3.50
at pate, $3 advance. Write: Bob Santord, South
Hero VT 05456,

Virginia — The 23rd Annual Hamfest of the
Shenandoah Valley Amateur Radio Club is the
weekend of August 4,5, Saturday evening is the
banguet and Sunday iz an all day session in the
Winchesier Armory.

Virginia Air Force MARS first Annuat
Fasterqa Dhvision Conference is September 7.9 in
the Quality Inn in Pentagon City. The highlights of
the conference i35 the banquet Saturday #th with
guest speaker Sen, Barry Goldwater, AFATUGA.
Representatives from all the states of the Eastern
Seaboard dre expected, For info write: Eastern
Division MARS Conference, P, O. Box 2836,
EADS Station, Arlington VA 22202,

Washington - The Radie Club of Tacoma's
“Hamfair - 73" is the weekend of August 18-19 at
the Pierce County Fairgrounds near Graham
{directly south of Puyallup on Meridian Ave.).
Manufacturers displays, technical seminars, games,
contests, bunny hunts, swap n’ shop, snack bar.
Registration advance includes Saturday dinner $6;
at door just registration $3. Camping space $1.50
per night. Sunday logger's breakfast $1.50. (3988
kHz and 146,76 MHz monitored for mobiles.)
Write: Emil Koth, K7GPK, 13616 10th Ave. East,
Tacoma WA 98445,

West Virginia — Sunday August 26 a Hamfest is
held in Bluefield ity Park. ¥Flea market, hos-

COMING ARRL CONVENTIONS

August 4-5 — Michigan State, Escanaba.

September [4-16 — Roanoke Division,
Reston, Virginia.

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

October 5-6-7 — Midwest Division, Lincoln,
Nebraska.

Qctober 6-7 - Tennessee State, Memphis.

QOctober 13-14 Pacitic Division, Santa
Cruz, California.

October 20-21 - Southwestern Division,
Los Angeles, California.

NOTE: Sponsors of large ham gatherings
should check with League Headquarters for
an advisory on possible date conflicts before
contracting for meeting space, Dates may be
recorded at ARRL Hqg. for up to two years
in advance.
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pitality room. For info write:

Ralph
KaCGF, Rockgap VA 23466,

V E/W {Continued from page 62)

N REPORTING: Follow the sample log shown.
Check sheets ror ARRL Op. Aid 6 are reytired for
every entry consisting of 200 or more Q8Os ANY
200 PLUS CONTACT LOG OMMITTING CROSS-
CHECK SHEETS OR A SUMMARY SHEET WILL
NOT BE CONSIDERED FOR COMPETITIVE
Q8T LISTING OR AWARDS. Such logs will be
counted as check logs and processed accordingly.
Entries must be postmarked no later than October
31, 1973,

All entries become the property of the com-
ittee and none can be returned. Participants are
engouraged to submit station photos and com-
menis.

Log sheets will be available from the address
shown, upon receipt of self-addressed legal-size
envelopes and IRCs or (anadian stamps.

8) AWARDS: A trophy will be awarded to the
high scoring Canadian and to the high seoring U8
entry. Certificates will be awarded to the highest
scoring ¢w and phone entry in each section. A
mintmum of 25 QS0s is required. Cerfiticates for
the high scoring multioperator entries will be
issued only when there are at least three entries per
section. Phone and cw scores will be listed
separately.

vy MATLTNG: Pleuse make sure that your call
and section are on each page, and especially un the
top teft hattd corner of your envelope. Mail logs to:
YVE/W Contest Cammittee, VE2IZ, P.O. Box 2206,
[Yorval Sto. 780, Quebec, Canada.

1Y) IMSQUALIFICATIONS: 1f the claimed
seore of 3 participant is reduced hy 2% or more,
lug may be disqualified. Score reduction does not
include correction  of arithmetic errors, Score
reductions mav be made for faking credit for
unconfirmed 50s andfor multipliers, duplicate
contacts and/or other scoring diserepancies. [5F—

VHF QS0

9) Disqualificationg: [f the claimed score of 2
participant is reduced by 2 percent o more, the

(Continued from page 6.3)
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log may be disquubified, Score reduction does not
include correction of arithmetic errors.

Score reductions may be made for taking vredit
for wunconfirmed Q8Os andfor multipliers,
duplicate contacts, banned countries, and/or other
scoring discrepancies.

If # participant is disqualified, be will be barred
from submitting an entry in the next annual
running  of that  specific  contest, (e.g., dis-
qualification from the 1972 phaone 85 prohibits
suhmission of an entry for the 1973 phone 533, but
1973 cw SS participation is okay).

The calls of all disqualified participants will he
listed in the Q87 report of the contest.

Any participant on the borderline of dis.
qualification but not dctually disqualified mav
receive a warning letter from the Communications
Manager.

For each duplicate contact that is cemnved
from the log by Hq.. a penafty of 3 additional
gontacis will be exacted. The penalty will not,
however, be considered as part of the 27 dis-
yualification criteria. JE—

[
- Strays "5

The Southern Counties Amateur Radic Asso-
ciation will operate a special event station in
conjunetion with the Miss America Pageant in
Atlantie City, New fersey, The call for the last two
vears has been WX2MAP, but this year the vall will
be WP2MAF since Atlantic ity considers {tself the
“World’s Playground.™

Operation will be from August 26 to September
%, in the Pageant Headquarters at the Haddon Hall
Hotel, Atlantic City. Operation will be on KO
through [ meters: cw frequencies will be 30 kHz
inside the band edge, ssb frequencias will be 0
kHz inside the General Class portion of the phone
bhand, when possible, A speciel Q8L will again be
issued; send cards to K2JOX: an s.a.s.e. would be
appreciated.
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Hc:ppenin"é“é’:& the Month

FCC PROPOSES CB IN 224 - 225 MHZ

Docket 19759 Would

s ARRL Flection Notice

Create 40 Channels

e RACES Filing Extension

e More Time for Repeater Licensing
Sec first item, Leggue lines, page 10,

FCC 220 PROPOSAL

FOC hats proposed the creation of a new Class E
Citizens Radio Service, with frequencies to be
taken from the wmateur aflocation, 224-225 MHz
ithe public notice appeared on page 571, July,
8T, The Commission drew on petitions filed by
Wayne Ureen (RM-1633); the Electronic Industries
Association (RM-1747); Reed Flectronics Schooi
IRM-1656); K. C. Hesrvey (RM-1761): CGeorpe
Jacgbs, W3IASK, and Stuart Aleyer, W2GHK
(tRM-1793); and United CBers of America
({RM-1841), in tormulating the proposed rule-
making in Docket 19759, There would be 40
vhannels at 2§ kHz spacing under rules to be drawn
up later,

The Commission recognizes (af paragraphs 8
and 9, for instance) the difficulties it has had with
the Citizens Radio Service at 27 MHz, but says that
this 15 2 separate subject which will be considered
in other FCC inquiries or proceedings. Thus, filings
hy amateurs and groups shauld be based on mote
than mere protest against the type of operation
commen an the Class D Citizens 8and.

Comments may be tiled by anvone on or betore
September 20, and “reply comments” in rebuttal
to the arguments of others can be filed through
Cctober 22, There was a great deal of internal
discussion at FCC before this proposal emerged; its
eventuzl adoption i by no means a foregone
conclusion. Thus, well-reasoned, thoughtful non-
emotional comments by great uumbers of re-
spondents may well alter the outcome of this
proceeding,

The official viewpoint of ARRL toward the
specifics of this docket will have been determined

by the Board of Directors on July 19, just about
the time this issue is placed into the mail. The
League earlier of vourse, filed an opposition to the
E1A petition, RM-1747 (See puge K1, (ST, tor
Aprit 1972),

The text of the natice follows:

Before the
FEDERAL COMMUNICATIONS COMMISSION

Washington, D. C. 20554
in the Matter of
The creation of a new class of Citizens
Radio Service and the yreallocation of
frequencies between 224 Mz and 225 MHz
in the band 220-225 MHz now allocated
for shared use by stations in the Amateur
Radio Service and Government Radiolocation
Stations for that purpose

Docket No. 19759, RM-1633, 1656, 1747, 1761
17923, 1841

NATICE OF INQUIRY AND
NOTICE OF PROPOSED RULE MAKING

Adopied: June 6, 1973 Released: June 12, 1973
By the Coramission: Commissioners Johnson and
Reid concurring in the result.
1. MNotice is hereby given in the above cap-
tioned matter.
2. The folliowing petitions have heen received
swhich are applicable to this matter:
4. RM-1633 (Wayne (ireen petition) filed
May 25, 1970 — Proposes to make part of the
120 MUz amateur band available for “Hobby
Class” umateurs and to limit 27 MHz (‘itizens
Band operations to “business and personal
husiness® use,
b. RM-1656 (Reed FElectronics School pe-

Continued on page Wit

Enrigque Gabuardi, YNT1EGL, second from lett is
congratulated by the Honorable Henry Milander,
Mayor of Hialeah, Florida for his relief wark
foliowing the Nicaraguan earthquakes, Looking on
are John Gonzalez, the mayor's assistant, at left,
and Rafael M, Estever, WA4ZZG, president of
Sociedad internacional de Radio Aticionados, Inc,
and an assistant director of the ARRL South-
eastern Division,
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Governor Dolph Briscoe of Texas signs HB 142,
allowing call letter license plates on pickup trucks
in addition to passenger cars. Looking on from left,
State Representative W. C, Sherman, sponsor;
W5BJAX and WABDCH of the Arlington ARC, and
ARRL West Gulf Director WEEYB,

ELECTION NOTICE

To Al Full Members of The American Radio Relay
League Residing in the Atlantic, Canadian, Dakota,
Delta, Great Lakes, Midwest, Pacific and South-
castern Divisions:

An election 1s gbout to be held in each of the
above-mentioned divisions to choose both a direc-
tor and a vice-director for the 1974-1975 torm.
These elections constitute an important part of the
machinery of self-povernment of ARRL. They
provide the constitutional opportunity for mem-
bers to pat the direction of their association in the
hands of representatives of their own choosing,
The election procedures are specified in the By-
Laws. A copy of the Articles of Association and
By-Laws will be mailed to any member upon
reguest.

Nomination is by petition, which must reach
the Headquarfers by aoon of September 20.
Nommnating petitions are hereby solivited. Ten or
more Full Members of the Leagee residing in any
onie of the above-named divisions may join in
nominating any eligible Full Member residing in
that division 4s a candidate for director therefromn,
or as a candidate tor vice-dwector therefrom. No
person nuay simudtaneously be a candidate for both
offices; it’ petitions are received naming the sane
candidate for both offices, his nomination will be
deemed for director only and his nomination for
vice-director will be void. Tnasmuch as all the
powers of the director are fransferred to the
vice-director in the event of the director’s resig-
natton or death or inability to perfarm his duties,
it i3 of as great importance to name a candidate for
vice-directar as it is for director., The following
form far nomination is suggested:

Executive Committee

The American Radio Relay Leazue

Newington, Conn. (6111

We, the undersigned Full Members uf the
ARRL rexiding in the PR . s
Division, hereby nominate .
ay a candidate for divector; amd we m‘m nommatf'
asy a candidate fov vice-divector; from this division
Jor the 19741973 term.
{Name Clall City Date)

FThe signers must be Full Members in good
standing. ‘The nominee must be the holder of at
least a General Class amateur license, or a Canadian
Advanced Amatenr Certificate, must be at least 21
yvears of age, and must have been licensed apd 2
Full Member of the League for a continuous term
of at least four years at the time of his election, No
person iy eligibte who {8 commercially engaped in

Zip
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the manufacture, sale or rental of radio apparatus
capahle of being used in radio communications, is
commercially or governmentally engaged in fre-
quency allocation planning or implementation, or
it commercially engaged in the publication of radia
literature intended in whole or in part for con-
sumption by radio amateurs,

All such petitions rust be filed at the head-
yuarters office of the League in Newingtorn, Conn.,
by noon EDST of the 20th day of September,
Je73. There is wo limit to the number of petitions
that may be fited on behulf of a given candidate
but oo member shatl append his signature ta mose
than one petition for the office of director and one
petition for the office of vice-director, To be valid,
a petition must have the signature of at least fen
Full Members in good standing; thet is to say, ten
or more Full Members must join in executing a
single document: 1 candidate is not nominated hy
one petition bearing six  valid signatures and
another bearing four. Petitioners are urged to have
an ample number of signatures since nominators
are occasionally found not to be Full Members in
good standing. It is not necessary that a petition
rame candidates for both director and for vice-
director but members are urged to interest them.
selves equally in the two offices,

League members are classified as Full Members
and Associate Members. Only those possessing Full
Membership may nominate candidates or stand as
vanididates; members holding Associate Member-
ship #ee not eligible to either tunciion,

Voting hy ballots mailed to each bull Member
will take place befween Qctober 8 and November
20, except that i on September 20 only one
eligible candidate has been nominated, he will be
deciared elected.

Present  directors and vice-directors for these
divisions are Atlantic: Harry A. McConaghy,
WASW and Jesse Bieberman, W3KT; Cerade: Noel
B. Eaton, VE3C) and A. George Spencer, VE2MS;
Dakota: Larry J. Shima, WPPAN and Edward C.
Gray, WAQCPX: Delia: Max Arnald, WAWHN and
Franklin Cussen, WAWBK: Great Lakes: Athan Al
Michel, WaWC und Richard A, Fgbert, WSETI;
Midwest: Ralph V., Anderson, K@NL and Paul
Grauer, WEFIR: Pacific: 1. A. Doc Gmelin, W6ZRJ
and Albert F. Gaelann, WeVZT. Noutheastern:
Larcy E. Price, W4DQD and . James Roux,
KATHAL

Full Members are urged to take the initiative
and te file nominating petitions immediately.

For the Board of Mrectors:

July 1, £973
JOHN HUNTOON, WIRW
Secretary
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VEIUD APPOINTED TO STUDY GROUP

31C.R. Punchard, VE3UD, has been appointed
to Study Group 2 of the Canadian CCIR or-
ganization, at the recommendation of ARRL
Canadian Division Director Noel B. Faton, VE3CJ.
Tha (nternational Radie Copsulting Comunittee
{CCIR} known by the initials taken from iis name
in French, is an arm of the International Tele-
communication Union. In many of the couniries
vontributing to the work of CCIR there ure parallel
oigamizations at the Nationai level preparing in-
furmation for the international group.

YE3IUD also is chairman of the Canadian Radio
Techmeal Planning Board, an “industry™ group
which advises the Department of Communications
on technical matters.

CANADIAN LICENSE FIGURES

Amateur licenses in force in Canada as of March
31 totaled 13,120, un increase of 4.1% aver a year
varlier.

There have beeh some seorganizations within
the Department of Communications, which
account for the two holes in the chart to follow,
lhe Pacific Region, with Hq. in Vancouver covers
British Columbia and Alberta Central at Winnepeg,
handles Saskatchewan. Manitoba, the Northwest
Territories and the Yukon; Ontario and Quebec
vover the respective provinces from hg. in Toronto
and Montreal; and the Atlantic Region serves the
remainder of  Canada from Moncton, New
Brunswick.

REGION  [4980 1970 197F 1973 972
Pacific 1777 1728 17278 1886 2013
Western 1108 1096 117 2211

Central 1163 1177 1171 2216
Ontario 4523 4388 4493 47783 4989
uebec 21587 2138 2193 2220 2225
Atlantic 1333 1379 1403 1498 1577
TOTAL 12081 11906 12155 12807 13120

30

Ray WMeyers, WBMLZ, (right] ot Ban Gabriel,
California, was honored at the Dayron Hamvention
as “Armateur of the Year.” Ray is Secretary-
Treasurer of the Oid Old Timers Club and editor of
its magazine, ''Spark-Gap Times'": a past cirector
of the Southwestern Diviston, ARRBL, and quite a
piano player! Russ Gardner, W8TPC, makes the
preseritation as Hamvention awards chairman. (i'nx
to Bill Biddle, K3UZ, for the phota)

RACES DEADLINE POSTPONED

At the request of ARRL, the tederal Com-
munications Commission has granted an extension
of time for filing comments on Docket 19723, its
inquiry into the Radio Amateur Emergency Service
(RACES). from the original July 1 date to
September 4, 1973,

The Board ot Directors of ARRL will have
formulated its position on the tnuatter at its meeting
on July 19, about the mailing date for this issue.
The Minutes will appear next month.

SALEM, OHIO, GETS NEW ZONING LAW

After o two-year struggle, the uamateurs of
Szlem, Ohio have succeeded in getting a change to
the zoning ordinance which in effect removes the
height limitation so far as amateur and home TV
antennay and antenna supports are concerned,

Commercial TV and radio towers stitl require
individual approval by the zoning board. 1t was the
addition of the word, “Commercial,” at the proper
point which chaoged the application of the or-
dinance. Our thanks to Fred Kraus, WESPR, for
keeping us posted on the progress of this matter
Fred reports, incidentally, that the ARRL “Legal
Kit” was very helpful in persuading the ordmance
committee that this change should be made.

(Continued from page 3%)
tition) filed June 24, 1970 - Proposes to move
Citizens Band from 27 MHz to the 220 MHz
amateur band and to return 27 MHz frequen-
¢ies to U, 5. Government.

¢. RM-1747 (E1A petition} tiled February 5.
1971 — Proposes a niew “‘Class E Citizens Band
service between 220 and 222 MHz; 80 chapnels;
2% kHz channels; 100 watts maximium power.
Would not alter Rules for 27 MHz (litizens
Band.

d. RM-1761 (F. (!, Hervey petition) received
February 26, 1971 — Proposes to shut down 27
MHz Class 1} Citizens Band as now provided in
“Parts 95 and 153" temporarily aad reassign
frequencies “to those Mobile Radio Services in
greatest need’”; and to ereate y new “Habbyf
Personal Radio Service®’ In parts of the 220-215
MHz hand as a substitute for present Class D
(Citizens Band.

e. RM-1793 {George Jacobs und Stewart
Meyer petition) filed May [0, 1971 — Proposes
to establish a new “VHF Radiotelephone Licen-
se™ in the Amateur Radio Service anyvwhere
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abhove 144 MHz (suggests 221-224 MHz); phone
only; 100 watts maximum power: no code test.
Would not change Citizens Band eules,

f. RM-1841 (United CB’ers of America)
filedt July 1, 1971 ~ Proposes to use 27 MHz
for “Hobby (Class H)” use only; transfer *all
emergeney and call channel aperations™ to 220
MHz.

3. All of the foregoing petitions propose, in
various ways, Citizens Radio use of a portion of
the band 220-225 MHz and will be considered in
this proceeding. The most detailed petition was
submitted by the Flectronic Industries Association
(EIA). As proposed by EIA in RM-1747 a1 new
Class E category in the (litizens Radio Service
would be created for the same type of use now
authorized to Class D category stations, ie.,
personal and business radiocommunications. As
proposed, the Class ¥ category would provide 80
FM channels occepying 2 MHz within the 220-225
Mtz frequency band. Channels would be allocated
for specific types of communications, e.g., intra-
station, inter-station, business, weather advisory,
emergency, marine, in-plant, traffic control, ete,
Most Class L stations would be authorized 25 watts
power output. A smail number of channels would
be reserved for one watt. local use stations. Certain
public safety apgencies would be licensed to operate
Class E stations at 100 watts for use in emer-
gencies. Antenna structures could be either 20 feet
above the nearest man-made or natural object
within 500 yards, or 60 feet above existing terrain,
Licensees would be required to notify the Com-
mission amd the Federal Aviation Administration
should antenna heighi exceed the maximum per-
mitted near airports. The petition proposes a
simplified licensing procedure which includes self-
assigned station ecall signs. The petition further
proposes  thut a station could be placed into
aperation immediately upon filing of the applica-
tion and, should the Commission fail to act upon
the application within 30 days, the license would
automatically become validated. While the petition
does not contain an estimate of the size potential
for the proposed Class E category, informal esti-
mates run as high as [0 miilion licensees, The
Commission i also in receipt of considerable
vorrespondence both in favor and in opposition to
the reatlocation of the band for any uses other
than are now authorized. The American Radio
Relay League, Ine., (ARRL) has filed a petition in
opposition to that of EIA (RM-1747) requesting
denial of the EIA petition and that the Com-
missicn issue 3 notice of inguiry ioviting sug-
gestions and proposals for increasing the efficiency
and effectiveness of the Citizens Radio Service,

4, The band 22:0-225 MH=z 5 c¢urrently allo-
cated internationally in Region 2 to the Amateur
and Radiolocation services on a co-equal basis,
Nationally, however, Radiolncation is the primary
service and Amateur the secondary service. The
iatter service is further constrained by footnote
NG13 to the national Table of Frequency Allo-
cations specifying that in an area in Texas and New
Mexico about 175 miles wide and 110 miles in
latitude centered essentially on the White Sands
Missile Range. normal amateur operations are not
permitted in the band between 5:00 AM and 6:00
PM, Monday through Friday. In view of the
Government use of the band for radiclocation, the
Commission has inquired as to the possibility of
the band heing shared with some form of Citizens
Radio Service aperations. The Director of the
Office of Telecommunications Policy has advised
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that sharing to accommodate additional operations
of a disciplined Citizens Radio Service would be
practicable in the band 223.228 MHz. Such use
would be subject to reception of possible inter
ference from radiolocation operations, particularly
in coastal, North Ceniral and the Northwestern
areas of the United States. Moreover, operations
would not be permitted hetween the hours of 5:00
AM and 6:00 PM, Monday through Fridayv in the
argas around the White Sands Missile Range, New
Mexico, and in Franklin and Gulf counties in
northwest Florida. These limitations, as well as the
views of the Director, Qffice of Telecommuni-
cations Policy on this matter, are set forth in
Appendix 2 of this Naotice, (Letters dated August
19, 1971 and Mareh 29, 1972, with attachments).

5. As implied above, the use of a portion of the
band 220-225 MHz for other than Amateur or
Radiolocation services would be a derogation of
the internationai Table of Frequency Allocations
of which the United States is a proponent. There-
tore, it is possible that objections trom Canada and
Mexico may require a prohibition agiinst any other
operations in some border areas. Pending reso-
lution of that matter, mobile stations would be
constrained from operations within ten miles of
the border and base stations within 25 mifes of the
border. If suitable arrangements with Canada and
Mexico can be effected, this probhibition niay be
modified to conform to the nature of the agree-
ment.

6. The Citizens Radio Service was established
by the Commission in 1945 {Docket No. 6651) as
a rudio communication service of tixed, land, and
mobile stations intended for short distance per-
sonal or business communications, and for radio
signalling and controt of remote devices by radio,
Due to a lack of suitable fow cost equipment for
the then existing Classes A, B, and ' services,
Citizens Radio grew stowly and reached a total of
ouly 40,000 licensees by 1958, At that time it was
decided to establish a Class 1} Citizens Service in
the 27 MHz region to permit voice cornmunica-
tions of a general or business nature. Althonugh
interference had to be accepted from Industrial,
Scientific and Medical (ISM) equipment, to which
the frequency 27.12 MHz was primarily allocated,
it was believed the Citizens Radio Servies, due to
its relatively low priority, could nevertheless make
effective use of the spectrum. Consequently, ab
though not ideally suited to the short distance
conecept of the Citizens Radio Service hecause of
its sporadic long distance transmission character-
isties, the 27 MHz region was allocated for such
use, 1t was expected that equipment operating in
the 27 MHz band could be produced at con-
siderably less expense than equipment operating in
VHF ar UHF bands. Growth has been phenomenal,
with the number of licensees increasing from
49,000 in 1959 to 868,013 in 1971,

7. The 27 MHz Class D Citizens band is divided
into twenty-three channels with seven channels
authorized for communications between units of
different stations and one channel to be used solely
for emergency communieations involving the im-
mediate safety of life and the immediate pro-
tection of property, or communications necessary
to render assistance {0 a motorist. A wide variety
of communications is permitted in the (lass D
Citizens Radio Service. As the numhber of licensees
increased, however, so did complaints against the
ugse of the service for the transmission of long
duration base-to-base messages, hobby type com-
munications, technical violations such as use of
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high powered amplifiers, and general poliution of

the spectrum. Such abuses resulted in certain
prohibitions aegainst the (Mass D CB Service in-
cluding: (1) communications as a hobby or diver~
sion: (2} transmission of obscene, indecent or
profane words, language or meaning; (3) communi-
vations not directed to specific stations or persons;
(4) the transmission of advertising or soliciting the
sale of any goods or services; (5) transmission of
music, whistling, sound effects or any material for
gmusement or entertainment purposes; {6) com-
munications about the technical performance of
egquipment; (7) relaying messages for a person
ather than the Heensee or member of his im-
mediate family.

A The (Commission has been examining a
number of various proposals directed toward pro-
moting the cffective use of the Clitizens Radio
Hervice or reducing widespread Rule violations.
These proposals will be the subject of further
Commission inguiries and proceedings with regard
to Class B enforcement problems. The immediate
proceeding, however, will address only the pos-
sibility of allocating additional frequencies to meet
the requirements of the general public for im-
proved radiocommunication services not now ef-
fectivelv provided hy the (Ulass [) Clitizens Hadio
Service and, at the same time, relieve some of the
heavy concentration of stations on channels avail-
able to the (fiass D service. Such stations con-
stituted nearly 47% of the total number of radio
stations authorized by the Commission, as of June
30, 1971.

9. The Commission proposes in this proceeding
to establish a form of fixed and mobile service in
the bhand 224225 MHz. The band would be
divided inte 40 channels at 25 kHz spacing.
Eligibility for this service would be similar to that
far the present Class D service, i.e., any person
cighteen years and older who meets the basic
c¢riteria tor Clommission licensing, However, the
Commission does not intend thut the abuses of its
('lass D rules, and associated enforcement prob-
lems, shall be extended to this flew service.
Accenrdingly, befare this service is permitted to
become operational the Commission will establish
new Class B roles and enforcement procedurex,
based on the inmformation provided in response to
paritgraph 10 of this Notice and such other relevant
information us it deems appropriate.

10, With a view toward achieving the above
uhiectives regarding the reallocation of the band
124225 MHz specific eomments and substan-
tiating data are invited on the following:

a. Specific services and types of operations
whiclh should be provided, including limiations
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Clarence Tuska, ex-1WD, ex-12T, {left) cofounder
and first secretary of ARRL, examines a receiver
he made 50 vyears ago. Looking on: Charles
Breisford, K2ZWW, president of the Antique
Wireless Association and ARRAL Atlantic Division
Director Harry A. McConaghy, W3SW,

and reasons therefor. Estimated growth over

1-year perind.

b. Economic, sociological and other public
interest benefits which would be derived.

¢, Effect on Class ) Citizens Band opera-
tions at 27 MHz,

d. Nature and probable impact of opera-
tionat limitations imposed as 2 result of inter-
agency and intermational objections or can-
ditions of uss.

e. Detailed technical parameters which
should be adopted regarding equipment to be
used. including detailed studies of extent of
effective coverage and use to be expected in
different environmenis such as urban areas with
Righ density population. In addition, detailed
recommendations shouwld he made regarding
total spectrum space required to meet various
ohbjectives, channeling, maximum power, an-
tenna limitations, channel capability, frequency
control, ete. Additional comments on recom-
mended receiver characteristics are also invited,
as well as estimated eguipment costs tn the
user.

f. The feasibility, cost, operational use and
potential effectiveness of automatic trans-
mission of call sign or station identification as
an aid to seff or Commuission enforcement, ur
for other purposes.

£ Appropriate measures to be followed re-
parding initial and wpdated registration of Class
E operations for purposes of achieving efficient
channel utilization, enforcement follow-up, etc.

h. The feasibility and desivgbility, including
estimated soctal and economic impact, of pha-
sing gut either personal or business use of Clase
I service @ 27 MHz in favor of the surviving
use, i conjunction with the establishment of a
new Class & service,

i. The feasibility, desirability, and legality of
Commission confiscation, under certain con-
ditions, of equipment operated illegally.

11, Any schedule for implementing the new
radio service operations at 224-22% MHz will have
to comsider the avadahility to the Unmmission of
budget allocations in order to provide for the
additional  administration and  enforeement of
riles. EIA has estimated that the proposed Class E
Service could produce 10 million licensees. The
Commission solicits comments on this and other
estimates of total licensee impact as well as the
methodology andfor calculations that support such
estimates. Comments are also requested regarding
possible procedures for licensing and enforcement
which would minimize the administrative burdens
resulting from such a large number of users.

12. In the event that a portion of the 220-225
MHz amateur hand is renailocated to other services,
detailed amendments to the yules governing all
services involved will be developed and proposed
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APPENDIX

Part 2 of Chapter | of Title 47 of the Code of Federal Regulations is amended as follows:
1. Sec. 2.106 {amended)

United States Federal Communications Commission

Band (MHz) Allocation  Band (MHz) Service  Class of  Fre- Nature  of
Station quency services
Mz of statlons
5 6 7 8 9 10 11
LS LR " LR * o % EE X ] . *
220-224 G, NG. 220-224 Amateur. Amaieur AMATEUR
(Us34} (NG13)
224.225 G, NG, 224-225 Fixed. Base FIXED.
fusizn Mobile. Fixed. MOBILE.
(NGE8] Mobile.
(NG69)

2. NG13 is amended to change the pertinent band limits from 220-225 MHz to 220-224 MHz,

3. New footnotes NGE8 and NGE9 are added in appropriate numerical sequency to read as follows:
NG68 In those portions of the Siales of Texds and New Mexico in the area bounded on the
south by parallel 312 53'N, on the east by longitude 1052 40'W, on the north by parallet 33° 24"
and on the west by longitude 106° 40'W and in the Staie of Florida the counties of Guif and
Franklin and the contiguous water areas of the Gulf of Mexico extending to 30 miles off shore,
the frequency hand 224-225 MHz is not available for use by fixed, base and mobile stations
between the hours of 0500 and 1800 ldcal time Monday through Friday, inclusive, of each week,
NGBY Pending the outcome of coordination with Canada and Mexico, fixed and mobile stations
are not authorized to operatk within ten miles of the international boundary with thege
vountries; base stztions are not authorized to operate within twenty miles of the intemational
boundary with these ¢ountries.

4. UIS34 is amended to change the pertinent band limits from 220-225 MHz to 220-224 MHz.
B, A new footnote US121 is added in appropriate numerical sequence to read as follows:

78121 The unly non-Government service permitted in the band 224-225 MHz is by stations of
the fixed and mobile sexvices. These stations shall be on a secondary basis to and not cause
harmiful interference to the Government radinlocation serviee.

Commission’s Public Reference Room at its head-
yuarters in Washington, D. C.,
FEDERAL COMMUNICATIONS COMMISSION
Ben F, Waple, Secretary

after review of the comments received in response
to this proposal. The proposed amendment of
Section 2.106 (Table of Frequency Allocations) is
set forth in the attached Appendix 1.

13. Action herein is being taken pursuant {o
authaority contained in Sectinns 4(i), 303 and 403
of the Communications Act of 1934, as amended.

14. Pursuant to applicable procedures set out
in Section 1.415 of the Commission’s Rules,
interested parties may file comments on or before
September 20, 1973, and reply comments on or
before Qctober 22, 1973, All relevant and timely
comments and reply comments will be considered
before final action is taken in this proceeding. The
Commission, additionally, in reaching a decision in
this proceeding, may also take fnto account other
relevant information before it.

15, [n accordance with the provisions of Sec-
tion 1,419 of the Commission’s Rules, an original
and 14 copies of all comments, replies, pleadings,
briefs, or other documents shall be furnished the
Commission. Responses will be available for public
inspection during regular business hours in the

James E. McAlister, WABEKA, won the Cover
Plague Award for December 1972 with his article,
“Simplified |mpedance Matching and the Mac
Chart,”” The plaque was presented by Delta
Director Max Arnold, WAWHN, at left. {Photo via
Lester Woasley, WSELT)
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EDITOR'S NOTE: Appendix 2 consisted of letters
from the Office of Telecommunications Policy and
the Department of the Air Force, the thrust of
which is included in ¢he fext of the natice,
However, a few extracts are of interest:

. . . radio channels could be made available
for a General Public Radio Service, having as its
prime obiective the satistaction of many currently
unfulfilled communications needs of a nation on
the move ~— travelers, sporfsmen, hobbyists, and
guasi-business activities. Propagation characteristies
of 225 MHz, c¢oupled with carefully developed
FCC rules, could afford a high fidelity, orderly
communications service, responsive to the needs
and interests of the private citizen. . . . While the

(Continued on page 106)
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FromMembers-

The publishera of (ST assume no responsibility for statcinents made herein by correspondents,

TREED

® Mr. Foskett should be econgratulated!
(“*Putting Up Wire Antennas . the Hasy way,”
June (ST, 1 should have consuited him before 1
went and bought a vertical. Why wasn't this vital
info in Q8T months ago? My dipele that never
stayed up would heve! Also, 1 would have been
able to use my maple trees, instead of resorting to
hanging out of second story windows, Why
couidn’t [ think up something like that. Three
cheers! Joshua Grosse, WNEQGH, dnn Arbor,
T

® Mr, Foskett's ideas are guite good but I am
alurmed at the way he has apparently strung his
bow. Most bows sold now-z-days are the
“recurved” type and Mr, kFoskett's appears to be
strung backwards.

Reverse stringing of a recurved bow is an
immediate danger to the archer because the
fracture point of the bow urms is severely lessened.
Exceeding the fracture point could subject the
archer’s facial area to flving plastic splinters.
Furthermare, pure plastic bows will quickly sun-
weaken and they will alsa distort out of shape
when subjected to direct heat. Fiberglass laminated
bows cost oaly $5 of s0 more and are virfually
indestructible in normal use,

Archers should always plan their shot carefully
with the impact zone foremost in their mind. 1
have tound that shortly after dawn is the most
advantageous time for shooting. The wind is
usuzlly at its daily minimum, there are no children
around to protect and finaily, the neighbars won't
be up to decide that that radio nut has finally gone
bananas!!! — William B. Shepherd, WIZ8R, Bowre,
MD

®  WiLCH’s article deseribes the methad { have
used for some time with good success but with one
major difference. For a how and arrow | substitute
a good slingshot and # heavy nut. This method has
a few advantages. Your son or younger brother
may have a slmg-shot that you can use. I personally
prefer one that goes by the trade name of
“Wrist-Raocket.” And, when you make mistakes
vou need not worry about recovering the lost nug;
the replacement cost is mdnimzl. A contrasting
colored nut can be helpful in locating your good
shots. T'he cautions WIECH mentions apply very
meuch here too.

It you are having trouble getting those knots
through the tree vou might try the following: Pull
the ¥not down, streamiine 11 by wrapping it cleanly
with black plastic electricians tape, and try again.
If that still doesn’t help and vour line is in the
exuact spot you wanted there is one thing left to
try. Pull the knot back down, unwrap all that tape
and untie the knot (if you can), take the two ends
and splice them together by overlapping them six
inches and wrapping and streamlining the overlap
with black tape. Try once again and if that doesn’t
do it you can rest assured the likes of Murphy is up
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in that tree. ~ Karl E. Crunewald, WABZLAV, East
Lansing, MI

® 4 very good deseription by Gary. WIECH, on
an easy way (o get up an antenna, especially on
Field Day.

Far the past several years the “Band Dit-Dahs™
of WNY, using the call of K2JD/2, has solved this
problem in a slhightly different manner. We use 4
mortar constructed of a piece of two-inch iron
pipe. about eighieen inches long, securely anchored
in a pail of sand. The bullets are made of wood, to
the nose of which is tastened 4 length of binder
twine. Black powder is used, an amount necessary
to get it over the tree but not into the next county.
A good way to start off Field Day with a bang. —
Line Cundall, W20V, Rochester, VY

THRILLED

® 1'll be damned! (Woops — didn’t really want
this in Q5T anvhow . . .}. Got the '73 Handbook
the other day and - transistors!! 1t’s only been 2%
years now since transistors were publicly  Jis-
eavered, ‘This discovery on the part of the ARRL
has thrilled me so much that Ull try agatn to read
QST (skipping the articles on regenerative receivers
has left little in the past).

1 believe in the furtherance of amateur radio,
and, assuming that the Audion was presented in
the Handbook no sooner than 1936 (30 vears after

its patent), the ARRL does too. Ray W
Lewallen, WRETU, Denver, €20

ASTOUNDED
® 1 was astouwnded after reading the letter

written by Bob Rooney, W2AET/W2QC(I, in the
May issue of QST

in our Modern Age of Society it is very
dishesrtening to read of an amateur wanting to
streamline our fraffic message service in such an
unorthodox way. Emergency power is ML
Rooney's only justification of amateur traffic nels
today. 1 disagree wholeheartedly with the entire
letter! In reatity, to excel in anything there is much
studying and research to be done, Also hard work,
experimentation and perseverance is involved. We
may falter many times but ihat makes us strive
harder to reach our goal, In other words, von don't
give 2 small child a pencil and tell him to write, he
has to be taught. The child will learn to write after
many mistakes and much praetice,

[ put our amateur nets in this same category. if
a crisis should arise, we have well experienced,
diseiplined, dedicated, trained and knowledgeable
amateurs who ¢an handle any sitnation due to their
training and experience in our traffic nets. — Mary
Blankenship, WBLTTC, Madison, TN

PRICE OF FREEDOM

®  Gentlemen, | have been remiss. Though | have
ot yet put my thoughts in writing, I am very
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much disturbed by the tenor of many of FOC%
recent decisions. There are also maay good things
that have been ordered in the past few months, but
the things [ do not like remind me of the times in
vur history when attempts were made to put a stop
to this most noble of hobbies. 1 was concerned
about these things when the dockets were
announced (that is, the parts of them which were
announced}, yet 1 did not write to you or to my
director or senator or representative or the FCC. It
is stitl tfrue — perhaps even mare true than ever —
that the price of freedom is vigilance. | read the
League’s replies to the Commission, and 1 thought
they were clear, accurate, and persuasive con-
cerning the subjects contained in the dockets. Two
questions come to my mind: (1) What went
wrong? Why, in spite of brilliant ARRL replies, did
the Commission act as it did? (2) What can be done
to improve the situation and minimize the chaneces
of this happening again?

It appears to me that the Commission was not
interested in what we thought. What were they
interested in then? In the big-money industries?
That would not be surprising. Consumer groups
have long made strong cases that federal agencies
tend to protect the industries they are supposed to
reguiate at the expense of the public they are
supposed to protect, Was the Commission inter-
ested only in the reports of its own civil service
statfers? Was the Commission interested only in
protecting itself in advance from possible tele-
phone company complaints? Was it a combination
of those things? 1 presume that none of us knows
that. However, we should consider every pnssible
reason and aet in the light of knowledge and
informed guesses. )

How can we help bring things back into
balanee? Or, is that an impossible dream? One
thing is certain: we cannot get any results if we do
not do anything. “They” cannot consider our ideas
if we do not tell them our ideas, “They* will think
we do not care about what they did if we do not
do anything. [n fact, amateur radic will not
continue fo exist a5 the effective emergency
communications system it is if the FQC pro-
millgates more orders in the philosophy exhibited
in recent ones. Therefore, it seems we must get to
the FCC, and we must get to our elected officials
and government representatives. What T mean is,
we must go to FCC and over the head of the FEGC
to take our case to those who will be most affected
in the long run: the public, and government
agencies. As the only amateur national or-
ganization, ARRL has the means and the re-
sponsibility to galvanize amateurs to a hatile plan.

The very existence of amateur radio is
threatened by FCC philosophy, if it continues to
be carried out. We have been threatened in the
past, and we have been saved by the effective
actions of the League. Those old files should be
reviewed, 2nd we should come up with a plan to
reverse  this dangerous trend. -~ Clifford E.
Chamney, K@BIX, Warrensburg, MO

CONTEST OBSERVATION

® Now let’s see if I follow the argument
eorrectly: Contests should be abolished because
they cause so much QRM. But that QRM is caused
by the operation of so many stations participating
in the contest. Therefore contests should be
gbolished because so0 many amateurs participate?

Still, the majority should not be able to deny
the rights of the minority in any case. But
observation indicates that no band is every com-
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pletely filled with contest activity with the possible
exceptions of 40 and 75 phone on $8 and FD
nights. - Tom Ashley, WR4SI}, Lexington, KY

DX DEVICE?

®  “Range Measurements with Osear 6" in May
Q8T is very fine, although applicable tn only a
sthall group of radio amateurs. It seems to me that
DI47C ts 4 specialist in the field applicable to the
type of measurements he describes, for which
reason ! would like to see that he writes a related
artiele on measurements useful ko the broad scope
of DX-aperators

For example, by using a layout of equipment
similar to that which he deseribes in the referenced
article, DJ4ZC could deseribe (in detail and in
specific terms of circuits and number tables) range
measurements which can be used to determine the
height of the E and F layers and the density of the
lavers, before and while the DXers go on the air.
Thus, they could determine the position of their
antennas {more down or more upward directed) io
get the reflection of their signals into the desired
“impact” area. By the cleanliness and sharpness of
the return signal (or their defused splatter) they
could estimate the degree of suecess they would
have by transmitting at a given time,

Because R14ZC mentions the use nf a tone-
signal, one could probably perform the measure-
ment without the use of a true puise, which is not
allowed in many amateur bands,

In place of using 2 slowsean device, he may he
able to devise an assembly which includes the use
of an old hlack and white TV, easily obtalnable by
hams.

It may be possible to continuously monitor the
return  signal, thus wvisvally indicating to the
operator of the DX transmitter the probable
effectiveness of the outgoing signal, relative to the
display shown on the TV screen.

The whole thing seems to be a very interesting
project for DXers, especially due to the simplifica-
tion of the eguipment as described by DI4ZC.
Though, ¥ may be the only one who has that
upinion. — Erast £. Seiler, WA4IRMF, Madison, Al

SO0TH ANNIVERSARY

® November 27 will be the 50th anniversary for
amateur two-way communications across the
Atlantic Ocean.

My idea s to have a reunion at ARRL
Headquarters for amateurs wha carried on two-way
communications across the Atlantic in 1923,
including ofd timers and present-day amateurs who
wish to participate. -~ ¢ H. Jackson, K2DV,
Bellmore, NY

APPALLED

® | was appalled by the ignorance displaved in
the letter from OT Jack Quinn, W6MZ, in the lune
issue, Contrary to his statement that ARRL is a
“*national magazine,” ARRL is a national
organization, ‘which publishes an interpational
magazine, {)5T, as one of its many functions. His
statement is only z reflection of his obvious
prejudice,

The remainder of Mr. Quinn’s letter consists
mainly of expressions of opinion, to which he is
certainly entitled. 1 have no ecomment on these,
other than to express my cbmplete agreement with
his conctuding sentence. - Farl D. Crawfis, W7KS.,
Phoenix, AZ
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FCC APPROVED

®  (One of the best features of any magazine are
the manufacturers ads, which provide one with
information on what is new in the industry and
gives you basic information on new products,
service, etc. Recently, while reading June Q8T, |
aoticed ope ad that caught my eye . one
phrase especially, so | thought I would pass it on.
Cush Craft is advertising its fm antennas as “FCC
APPROVED” in very large letters. Balorey! They
mean that they have filed the antenna pattern with
the FCC. S0 far, the FCC has not accepted or
rejected anvthing for amateur use. FCC type
acceptance is for the commercial services. Well,
gou might #sk, why get all ap-tight about Cush
Craft’s FOC Approved antennas?

Just think of those words — and the poussihbility
of setting a bad precedent. The FCC has made a
mess of repeaters hy requiring strict control and
other rules which indicate they are not in favor of
free experimentation for repeaters. 1 don't like the
thought of the VCC extending its *“‘approval’ to
ather ham gear. ¥CC approval does not mean
superior performance, compliance with rules, ete.
You could get “FCU APPROVAL™ on an antenna
made with a one-inch wire stuck in an apple, if vou
took the time to file the radiation pattern an the
dang thing, despite the fact it wouldn’t work well,
Let's keep those words out of the ads and avoid
FCC upproval or FCC refection of any ham gear. —
£, A, Voss, WR4WVC, Lynchburg, VA
[EDITOR’S NOTE: We tend to share your view,
But the fact is that FCC has issued Hierature
liberally using the word “‘approved,” and listing
Cush-Craft’s several uanfennas under the
“approved’ caption. The ad in (ST is, therefore,
simply quoting an official FCC document.].

SELF IMPROVEMENT

® | found the way to improve your license
without working!

About a year ago 1 started teaching amateur
radio fn our local cammunily school system. ln the
class there were students ranging from 11 vears {o
retirement age. | spent ten weeks with them,
teaching theory and code (that was one of the
hardest parts of the job). BY the time the term was
done, they had learned encugh to get licenses in
some cases, and to remain interested in the rest.
And { had improved my speed from its lang-
standing 3 or 4 wpm to 11 or 14, T did it with
practically no work on my part. just teaching them
had familiarized me with the code.

I have held a Technician license for about ten
years, and would probably have it for auother ten
were 1t not for the ctass. My Conditional arrived
two weeks age, and [ plan {o take the Advanced
this summer when [ arrive in a city. The ¢ost of the
code practice for me wasn't bad, either, since | got
paid to do the teaching.

Moral - if vou've let ham radio slip through
vour fingers, and haven’t Jdone much with it
recently, try to teach it to someone, It help both
of you. ~ Jon B Wennerberg, WASGDW,
Houghton, MI

THE RIGHT PRESCRIPTION

® Now you tell me. Editor’s Note | in the article
“A4 Maodified 720-Meter Delta-Loop Beam,” by
W8P), (June 8T) says one does not buy linseed
ol and boil it.
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It was some 28 vears ago [ boiled linseed oil
and never saw such a mess. Needless to say, for
ovver a guarter century, I have stayed away from
construction articles that prescribed boiled linseed
oil. Now that [ know what if is maybe { can try mv
hand at homebrew projects again, -~ Fd Howell,
W450D, Folly Reach, 5C

STATE OF THE ART

®  If 5 digital fogic designer used vacuum tubes in
his designs, he would not keep his job. If an 2udio
designer used tubes, his designs would be con-
sidered absurd. Even Clitizen's Band radio equip-
ment is solid state. There are only a few appli-
cations where tubes are really needed.

Yet amateurs use tubes without questioning it,
It is not a legitimate excuse that semiconductors
are not developed enough or are not economically
enough priced, 1f amateurs demanded semi
conductors, the research would go into their
development and marketing. 1f you say that there
is no solid state equipment to buy, vou ate right.
There are very few completely solid state (not
hybrid) circuits marketed (Swan and Heath are the
vnes that come to mind). But who savs that you
have to buy ready made or pre-packaged kits? No
one!

Pethaps the League has something to do with it.
Their construction articles run about half vacuvm
tube/half semiconductor - but the large projects
are tube,

But it is hams themselves who must demand
solid state equipment. According to Section 97.73;

“Spurious  radiation from an amateur sta-
tion . , . shaill be reduced or ¢liminated in
accordance with good engineeting practice,”
The state-of-the-art is not vacuum tubes. That
goad engineering practice happens to he in sofid
state. — James Kucera, WNQJLS, St. Paul, MN

NOVICE COMMENT

® [t seemns to be oue of the great sports of hams
to run around telling each other how bad (Bers
are. The fetters "UBY when they appear in a ham
magarine are «often accompanied by ‘‘pardon the
exprassion” or simply “‘{ughi.” We like to tell each
gther what 2 mess the Citizens Band is: full of
ORM, illegal operation and ipconsiderate slobs.
Right?

Who are we trying to kid? Is it CBers who jam
WI1AW every code session? (s it UBers who swing
vfos acrose 4 meters at full power? 1s it CBers
who start calling CQ at 1 kW on top of a Novice
QSO

Let’s stop being “holier than thou” and turn a
little of gur criticism on ourselves, Not all of the
inconsiderate slobs are CBers — and we don’t have
the excuse that we don't know any hetter, — Mits
Nodacker, WN7TFEIR, fasr Cleveland,

® My friend and [ have heen noticing that there
is not much Novice activity on ten meters. | think
since Novices goi the new hand they should use it.
So vome on Novices, join the "bhand wagon.” -
Dan Holmes, WNIMBN, Flovissant, MO

®  This sheet of paper was going to be used to

copy WIAW code practice at 0230 GMT on 7080

kHz, but try (o compete with 3 ¢w stations and a

fureign ssb  station. It's disgusting how in-

considerate those lunkheads are that QRM W1AW,
(Conrtineed on page Y]
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CONDUCTED BY LOUISE RAMSEY MOREAU,* W3WRE

YL Activities

N CQ-Y/,, the story of women in amateyr radio,
Louisa Sando, WSRZJ, states that although
“vastly outnumbered by her brother hams, none-
theless her influence is felt in every facet of
amateur radio.” We might add that the feminine
touch is not limited to this country but is world
wide,

The c¢alls and names of women operators have
become outstanding in the broad field that the
amateur service covers. The communications work
done in emergencies shows that women have
participated in every type of major disaster. The
now discontinued Edison Award was not ounly
presented to 2 YL, but during its existence many
women received commendations for their work.

We are busy each July seiting up the very
important ATAWAR netwotk to keep com-
munications going zlong the route of the annual
“Powder Puff Derby.” The 1ecord of the ladies in
MARS has been outstanding in all three services for
traffic handling, and for phone-patch service for
armed forces personnel. This is a part of the YL
story that has been well publicized and it involves
only a few of the activities of women amateiir
radio opetators, So, what else do we do? Mainly
the less colorful things that don’t seem to attract
publicity, but are a patt of our service to the
amateur as well as to the public.

Through YLRL's program to assist other
women we arc bringing YI Hermaonies, and news
of our activity to the sightless YLs in this country
whether they are members of the ¢lub or not, Each
issue of the mapgazine, plus news from amateur
publications is faped for these operators so that
they can keep abreast of YL news. The Ontario

*Y L Editox, ST, Please send all news notes to

W3WRE’s home address: 305 N. Llanwellyn Ave.,
Glenolden, PA 19036,

VESFD, Julie Duncan, the only YL in the Yukon
Territory, at present wusing the Yukon 75th
Anniversary prefix VABFD. (Photo courtesy
VE&CD)
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Trilliums have an active program of helping blind
people acquire the necessary qualifications to
receive a license, and they are working in veterans
hospitats with hoth code and theory classes and
assisting them in getting started on the air after the
license has been received. We are a part of the
Handicapped Net, and have organized and help
“Handi-Hams” not just assisting in classes, but in
some cases designing aids to make operating easier
for those who have difficulty tuning, or operating
the equipment.

Througit our international nets, the YLISSB.
the women making personal visits in *Colegas y
Amigos,” the YLRL “Adoptee” program by which
the gals in DX countries are able to overcome the
prablem of red tape in international exchange and
enjoy membership in this oldest of world wide
clubs for women operators, we have evolved our
own people-to-peaple program of meeting, helping,
und understanding the people in other countries
around the world,

We plan and conduct code classes for the
beginners. We are found in the radio booths at fairs
and community events. We speak about our hobby,
and explain the Amateur Radio Service at various
¢ivic organizations.

We set up a station and make special schedules
to enable students to talk fo people in other
eountries and learn about them first hand so that
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their honks have g greater significance. We main-
tain club sponsored programs to demonstrate
amateuy radio in the schools. We schedule practice
sesslons ta enable aspiring newcomers to leurn the
strange “language™ of cw net participation, and of
sraffic.

True, as Louisa put it, in the grand total of the
#MAteUT Census we are 4 very small minority, but
we are 4 busy one. Name the activity and it is an
almost sure bet that there will be 2 YL in thete
working somewhere.

YLRL Howdy Days

The 1973 YLRL “"Howdy Days™is an informal
QS50-party stvle contest that is limited to Y1,
operation only fo act as ¢ get acquainted activity
for women operators,

Rules: Scores will he based on contacts with
licensed women amateur radio gperators only. All
hands and modes of emission may he used. Cross
band operation is not permitted, Net contacis Jo
not count, Galy one contact with each station will
be counted.

Scoring: Score two points for each YLRL
member worked. Score one point for each non-
YLRL member worked. Vo multipliers.

Awards: Top scoring YLRL member will
receive her choice of a YLRL pin, <¢harm, or
stationery. Non-Y1.RL member will receive a one-
year membership in YLRL. A certificate will be
awarded to the high seore Novice 1ng.

Lags must be mailed to Eila Russell, WABEBS.
4348 W. 223rd Street, Fairview Park, Ohio, 44126,
Pleaye remember that the 1ogs must be received by
Cictober 15, 1973, tn qualify.

Trillivm YL €W Net

The Ontario Trillinms have organized a cw
practice net that is exactly what the name implies.
The net has heen established for beginmers who
would like to take part in net operation but agre
unacquainted with procedures. Not a formal traffic
nef, it is open to afl interested persons who would
like to tuke part in this type of activity. All
amateurs wha uare interested are welcome o
participate on Wednesdays at 0100 GMT on 3.695
MHz, The net uses the club call VEITOT.

1973 TOT Officérs

The Ontarto Trilliums, Canada’s oidest YL club
announces the officers tor the clyb vear June 1973
to June 1974,

Yresident, Barbara Newman, VEIBFN:, Vice-
president, irene Williams, VEJIBRE[. Secretary,

Audrey McDermott, VE3CCO: Treasurer, Evelyn
Phipps, VE3EFT; Publicity Mgr., Shirley Lewis,
VEIGNG: ¥Fditor 70OT Topics, Thelma
Woodhouse, VE3CLT: Membership, Thelma
Tuttle, VEIARG.

Members of TOT have done mn ovutstanding
service in  giving dssistance to  sightless, and
handicapped amateur radio operators in code and
theory, as well as helping them get started on the
air after they have received their licenses,

“VE8land's 3 YLs

Fans of Robert Service, wr James Oliver
Curwood, tmaging all sorts of colorful pictures
when the Yukon wor the Northwest Territory is
mtentioned. But to YL operators it’s been tough to
fog a VES unless VEZHH was on the ajr. for until
Beptember, 1971, she was the only Yi. in that
distriet,

Licensed in [960 as VETBDH, Vera and the
OM moved to Yellowknite in 1965 where she
received her present call. She spends much of her
time on cw as well as ssb. Although casuwal rag
chewing is Vera’s favorite activity, the move to the
Northwest Territory where radio i$ an important
link in mapy instznces has kept her busy in traffic,
and phone patch operation.

The Yukon was represented in the YL story in
1971 when Julie Duncan moved from Calgary to
Haines Junction, and her ¢all was changed from
YEoAME to VEBFD, As with the other amateurs
in the Yukon, Julie will be using the call VASED
for the rest of the year to commemorate the 75th
Anniversary of the Klondike Gold Rush.

Until very recently VESHH, and VESFD were
the only YLs in that district. in May (973,
VESNN, idana, became the third woman to
represent VES in the Y1 picture in Uanada.

WB2YBA New YLRL WAS-YL Custodian

The YLRL announces the appointment of
Chrstine  Haveock, WB2YBA, 361  Hnseville
Avenue, Newark, NJ 07107 as Custodian of the
WAS-YI, Award. Chris replaces I[rene Akers,
W3RX3, who has held that office for some time. it
has been requested that zll correspondence rte-
garding that certificate he addressed to WB2YBA.

1973 MINOW Net Officers

The Minow Net announces the election uf the
following women as club officers for the vear
1973-1974, President, EFrieda Raymond, WTPV(;
Vice-president, Joan Gallagher, WA7BDD;
Secretary-Treasurer, Patricia Smith, WATGMX,
The election took place at the 10th Anniversary
Banguet of the net in Coenr d’Alene, {daho.

VEZHH, Yera Hines fust YL to be licensed in the
8th Canadian District in 1965, [ FERCH phote)
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Frieda Raymond, K7PVG at the micraphone, with
Joan Gallagher, WA78DD. Frieda and Joan are the
1973 President, and Vice-president of the MINOW
Net, (K 70U/8BC Photo)

1973-1974 YL Net Directory

DAY
GMT FREQ., NET NAME NCS/IMGR.
Daily
l60h 14,332 YLISSB Varies
Mon.
1300 3,950 Buckeye Belles WABREKQ
1300 3.695 N. E. Codettes (cw) Varjas
1400 3,930 UP YL KeKIT
15830 34915 LARK Varies
1600 21.373 YLISSB KAITF
2300 3.915 Honey Bee wTHHH
2330 28,650 PIYL (cw) K3ZDN
Tues.
1230 3.935 Blue Ridge WALUWK
1400 3.933% Floridora W4BWR
1430 3.940 Jayhawicer WeIuv
1500  7.175 Novice (cw} WNOGOQL
1530  3.940 Jayhawker WaIsyv
LeD0 7,135 MINOW (cw) Varies
1700 7.235 Ironing Board WABLIRL
1800 21.150 Novice (cw) WNAGQL
1900 14.160 CLARA VESAPB
D000 3.970 Buckeye Delies WAMBL
i WABKMT
0300 3,780 Y. Net VE43T
Wed.
1200 3933 Georgia Peaches Yaries
330 3.910 Yankee Lassie Varies
1330 3.770 Maritime Sparkettes YE1IYL
1400 3,950 YL Weicome Varies
1504 50.335 Buckevye Hefles KBCEN
1900 50.650 New Englanders Viries
1900 14,288 YL Open House WASIFZ
0200 51,300 Chix-on-Six Varies

0100 3.933 Floridora Varies
0300 3.780 YL Net VHSHO
Thurs.

1400  3.950 YASYL WABARJ
1400 7.277 Georgia Peaches Varjes
1400 3940 TYLRUN WASMPM
1600 7280 TYLRUN WA SMPM
1&00 14295 Tangle Net KQEPE
GL30 3,970 PIYL KIZDN
0030 3,770 Maritime Sparkettes YELYL
0500 3,935 Warking Girls WABISY
Fri.

(400 7,270 Midwest YL Viries
1600 3,919 MINOW Varies
YADO 21,272 YLISYB KaiTF
1830 14,313 MINOW WBARTFE
2100 3,721 Novice WILYPH
Sat.

1204 13,221 Wi4SSB BMSEAC
{400 3910 Hawk Roost Ketl.K
1700 14,140 Ontaria Trilinms YE3BGN
1940 14,070 YLISSB WASKOS
2100 3,770 Omtario Trilliums VE3IAYL
B,

1200 14,332 YLISSH SMSEAC
1900 14.070 YLISEB WAYKQS

mEF]

Correspondence

i don’t know how long code practice lasts bevause
I've never been able to finish copy, but those
ignoramuses ¢an at least stay oft the air until code
practice is over. - Jfoel Harrison, WNSIGFE,
Judsonia, AR

{Continued from page 06}

® [ would like to make a gripe, which for me is a
hit rare, concerning the great Generals, Advanced
and Extra Class DX hunifers while on the 15 meter
Novice band. Recently we (the Novices) were
privileged to have TREVB work some of us for the
continent of Africa. A pile-up of sorts ensued,
Guess who was on top of the pile-up? W5s, Kds,
WRB2s, ete. All trving to work him with their 3
e¢lement beams and 2350 watt to 1 kKW rigs. The
little guys with 20 watts and dipoles didn’t stand a
chance. TREPB did what was necessary. He QRTed
and about 15 Novices, myself included, lost a fine
chance to gain Africa, — Julius “Jules'™ Fazekas,
I, WN2EGQ, Port Chester, NY

®  As a Novice, | treasure the 100 kHz between
21.1 and 21,2 MHz, as 1 only have a 15 meter
antenna. [ do appreciate when a General or higher
works the Movice segment to help Novices, but
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when [ heat ¢ WAS calling CQ DX, ur a WH6 being
wabbed by 2 WAG on the Novice hand ¥ get a liftle
disgusted. How cun an inexperienced Novice such
as [ compete with 4 General running af feast over
200 watts? Michael Berrp, WNAVDT, [log
Angeles, C'4

® [ spend a lot of time io the Novice hands
working the newcomers and very often giving them
their first DX station. About a0 pervent of the
time it works out fine, but for the rest, nathing.
Either they don’t respond when [ catl UQ or they
do not reply when | answer thewr CQ, [t’s not that
they cannot hear me, | get fine reports from the
ones | work. They just don’t answer,

Mow this wouldn’t wntry me so much bat for
the statement of une Novice. He replied to me,
when [ answered his CQ, saying ~“Tran’t think I'm
allowed to wrk u OM"H!! Fantastic oow here’s
the answer! Could it be that all the others don™t
answer hecause they fear FCC reprisaly for working
another station which doesn’t have a WN prefix? If
this is 30, yoll've a problam on your hands people.
How about letting vour budding bams know that
they can wark us too? - Bruce dllen, VEIFIF,
Kingston, Ontario, Canada
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50 Years Ago |

this month
=

August 1923

. . West coast signals bombarded Australia and
New Zealand ham receivers, and stations as far east
as the third call area were heard, in sueccessful
Transpacific listening tests, Daylight transcons are
the next organized project aimed at breaking more
records, Almost-commonplace DX takes the
glamour from the “Calls Heard” colummn, greutly
reduced in size.

. . Wew amateur regulations are published in full
- occupying an entire halt-page of 577 We're
stuck with eompulsory quiet hours (8 to 10: 30 pm
local time, and Sunday mornings}), but most hams
have observed them voluntarily anyway. The hasic
hand is 130 to 200 meters, but any spark or
modulated ¢w has to stay zbove 176; special
licenses will permit cw up to 220 meters, issued
only to Extra First Grade operators, a new class
requiring two years experience and 20 wpm capa-
hility,

ARRL' Publicity Department, formed to
“tell the truth about the ham™ in self-protection
against the inrpads of broadeasters, seems to be
wiaking headway. Division publicity managers and
assistants handle local problems such as BCi, and
Hq. sends news bulleting at regular intervals to
some 500 newspapers.

. . . Increased knowledge of propagation was a
mazajor result of the extensive "fading tests” project
sponsored by ARRL for the Bureau of Standards.
A summary teport of the tests, actually held in
1920-1921, highlights this issue.

. . . Operating and regulatory developments have
pre-empted most technical articles this month, but

the finat installment of the vxtensive treatise on
filters has plenty of “meat” to digest.

August 1948

. . - Lab gear designs are aow including extensive
preventive measures for TVL WITS describes a rig
with an output pair of 807Ts — stabilized , shielded,
and with filtered supply and keving leads.

. Surplus BC-353s are selling like hotcakes for
use as (JSers. WOAEH goes one better hy dropping
down to 72 ke, for his second Lf. and claims 1 ke,
bandwidth ut 1000 times down.

. W2BIQ tried the *new” Clapp oscillator
described in the May issue and finds it every bit ag
stable as claimed, The editor has discovered,
however, that WSEB/W2IEB presented an uimost-
identical circuit in Novewmber 1941 D87/

. Bd Tilton continues his push for more
activity on 220 Mec. with a description of a
300-watt driverfamplifier in use at WIHDQ. The
plates of 4-65As “show ounly a slight color.”

.+« W20EU related the story of Dr. Mahlon
Loomis, one of several inventors who appear to
have made some startling but unrecagnized
diseoveries in wireless well before Marconi.

.. . The *Dash Master” hy WeTZK produces
continnous dashes electronically, but lets the
“bug” provide dots mechanically, thus simplifying
electronic key construction.

. . Qur long-time emergency alert signal, QRR,
has been ceassigned for use by international
regulations, so the Communications [Department
announces “QRRR” a5 the new amateur SOS. -
WIRW

ARRL QSL Bureau

The function of the ARRL Q5L Bureau is to facilitate
delivery to amateucs in the linited $tates, its possessions yad
Canada, of those QS[. cards which arrive from amateur stations
in other parts of the world. All you have to do is send your QSL.
manager {see lis? below) 2 stimped, seif-addressed envelope,
zbout § by & inches in siz¢, with yvour name and address
in the usueal place on the front of the envelope and your cafl
printed i capital letters in the upper teft-band cornes.

C'ards for statlons in the United States and Canada should be
sent to the proper call area bureau Listed hielow, Recent changes
are in hold face.

WLELWALWNL - Hampden Connty Radio Assaciation, Box
216, Forest Park Station, Springfiefd, MA 01108,

W2,K2,WAZ WB2,WN2L- North Jersey DX Assn. P Box 505,
Ridgewood, NJ 07451.

W3,K3,WAILWN3! — fesse Bisberman, WAKT, RD 1, Box 66,

Valley Hill kd,, Malvern, PA 193585,

W4,K4 w forth Alabama DX Club, PO, Box 2035, Huntsville, AL
35804,

WA4WB4,WN4 - ), R. Haker, W4LR, P.D. Hox 1uR9,
Melbourne, FL J29¢1.

WE,KS WAS WBS,WN5L —  ARRL W4$ DSL Burean, Box 1690,

Sherman X 75094,

W& K6,WASWB6 WNe - No, Catifornia DX Club, Box 11, lLos
Altns, (CA 94022,

W, K7,\WWAT WNT — Willamette Valley DX Club, Inc., P.0O, Box
3335, Portland, QR 97207,

WA KB WASWBEWNE = Columbus Amateur Radio Assm.,
Radip Heom, 280 E, Broad 8t., Columbus, OH 43715,

Wae KeWA2WB9,WN9 — Narthern linais DX Assn., Box 519,
Elmhuzsst, 1L 60126,

W¢ - Reggie Hoare, WEOYP, PO, Box 118, Mitcheihalie, [A
LUTETS
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E#WADWESWNS — Dr. Phillip I}, Rowley, BRZETL, Route 1,
Box 4335, Alamoss, CO ¥114H].

KPa,wesl - alicia Rodriguez, KPdcll, PO, Box losl, San
Juan, PR 0092,

KY4 — Greactano Helarda, RVIUF, PO, Box 572,

&t, Crolx, VE 00820,

~ Lee Dufre, KISOD, Box 397, Balboa, CZ.

Balhna, CZ,

KH&WH6L - Inhr H, Oka, KH&D(Q, PO, Box (DI, Aiea, Unhy,
HI 94707,

KL7.WLT — Alaska 81 Bureaw, §tar Route Box 65, Wasell, AK
IIEHT.

VE1 ~ L. 1. Fader, VE1FQ, P.O. Box 663, Hulifax, NS.

VE2 A {5 Daemen, VEZL, 2960 Dlouglas Avenue, Montreat
301, P,

VE3 -~ R. M. Buckley, VEIUW, 20 Almont Road,Downsview,
ON

vEq — D. E. McVittie, VE4OX, 637 Academy Rnad, Winnipeg
R3N OFEZ, MB.

VES — A, Lioyd Jones, VES),
548 S8,

Vs ;‘TDALB Bavidson, VESTK, 1108 Traiford Dr. NW, Ciigary

VET — H. R. Hough, VETHE, 1291 McKensie kd., Victoria, b
VES — Yellowknite Centennial Radie Club, P.O. Box 1944, Ye)
Iowkanife, NWT, Canada.
YO - Ernest Ash, YO1AA, PO, Box 6, §t-John ', NE,
v02l- Goose Bay Amateur Radio Cinb, Q. .box 232, Goose
Bay, LB,
SWL — Leroy Waite, 39 Hanoum St., Ballston Spa, NY 12020.
L These hureaus prafer 4 1f4 by 9 12 inch ar No, 14 business
envelopes. »
51, Buregux for other (L8, Possessions wnd for other
cotntries appear in the “LARL NEWS™ section of the June and
Pecember issues of QST

Christiznsted,

KZ$ Hox 403,

2328 Grant Koad, Regina, 5K,

QsT for




CONDUCTED BY ROD NEWEIRK,* WOBRD

How:

Already! Time to tack three more quick vol-

umes onto your “how’s” phato album index.

Marvelous DX years, weren’t they! Taking up
whete we ieft off, then:
- 1970 —

{July) HB@s AFM GJ, FI2PS; {August) YV#s
Al BPLI BPI, VEOHM, KA1C, VU2OLK, 9N1MM,
VU2 group, YU3s TBM EY: (September) VPORK,
4%d4s Al BG, 4X4AE, ETIUSA staff, CPsAD,
UW3EH: (October) Kies BZ CF, IY1., GCIGS,
VP2GBR, VU2TG, HS4ACE, ODSBZ; (November)
ET3USA, FPRAP, TI1AW, 4X4AWN, OHs in ZA-
land, W4VPD{,KS4 with KSQHS/KS4, DU1ZAFE;
(December} VTAY, VR6TC, ZA2RPS staff,
487DA, TIHAZ, VPOBY, MP4BHH,

- 1971 -~

{January) CT2AT, 9Y4s V1 VV, WP4DKA,
VK9VM, EASFO; (February) HT4s 1 1M,
VP2DAJ, KL7GSG, FEAS gioup, 9Y4 gang,
VRSLT; (March) LAGAD, 9K2AH, 8Pas CP AH,
HRIMD, HK@BKX, LZZEE, VK9BS; (April)
OZILO,” KIALOJOHQ, DLTNS/OHp, KTIUA,
ST28A, SRBAB, VP2EE crew; (May) ODSRA,
JIDIABO, HMIEJ, KC4USG, HRONL, VU2s REO
OLK VAE TuUz: W DD, YBAAAH: {June)
JDIABO QTH. YL UALIL, OA3s Y X, ZE1DC,
CT2AK, SVeWP, CETDW, TIos T CF, a¥Y5GHE:
(July} HV3SJ, VPsCC, WQIGW{CEQ, KP4 and
KG4 groups, YP2ES, PI7TVL, EL2BA, YSis JIL
JSL, UWIBHK, ¥P7DL, 4B4ES; (August)
VEIMR/4X, TISCF OSL, ET3ZUfa, (S1DFO,
SVIWT; (September) HWGKAW, FLEHM,
UABKG, 9M2IPT, ORSCS, GGIWW, PITIC, VP2s
group, VGT7XT, VKd4s NP YP with La Bolsa
crewmnen: {Oetober) VP2LY QTH, 773AB,
TNSBK, 9GI1YA, ZRIA, JDIABX, CP3IBY,
MPATDM, KC651; (November) KX61Y TH, 1Y1
with JYI/B, 9K2s AL AM, 7Z3AB amd ST28A,
SH3LV, HBOD, OHEMA with OQH2ZBHU/@,
IM@KH, 9J2PM, SVEWOO; (December) KUBRM.
ACSTY, CN&GG, VPs LAW LK, ET3Z1i/a ops,
WAIZWYR/CE2,

[ Il

(January) FPs 8AF @HG, FBSXX statf, KA51J,
283KC, SVOWXX, HBOUK with WA2HSU; (Feb-

*c/o ARRL, 225 Main St., Newingion, CT 06111,

VESBPI has a North West Territory QTH of the
Month made to order for the August pleasure of
sweltering readers farther South, Andfew amongus
aren‘t farther south than 64 degrees north, the
latitude of Coral Harbour.
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ruary) VP25 LAW and LK mobile, KP4('T, 90584,
HRIWSG, XULAA, FM@IX squad; (March) 4Xds
BL OQR, HS4ACN, mobile mariners LATOM and
TAQAIG, CTIAS, PZIAC, ONAQX; (April) VUTUS
men, MP4TEA, VU2IN, 9G1DY, LGSLG, VIR,
GXSY G; (May) HA2RB, FOOGO, HCBGS, YOs
KBH KBO, VOQON; (June) MP4TDM QTH, VP2s
MAA MF, COFA, VQONEW, KM6DX: (july)
WNSMLV's QSL, oM2D0Q, VP2MA, VOIDM,
WASFSC/DX; (August) QTH of WOIGW/CE® and

K4KNW/ICED, ZD7SD, G3IDMF  of QuAsx,
VPOBRDA, TYIABE, PIRDX; {(September)
SWR/WA2BAV, SUTAV, FL2s AV DF, 9i1s EP

GE, 5U7s AU AW, ZD3s 1Y &, TUs2A7 4AB AL,
TIBF, TY3ABF, QIpSUF team, PZIDX, ET3s
NS GK JH, YL SUIMI; (October) VEKSMI™s
transceiver, JAaMWE, HL9TO, ASITY with
VU2KY, SH3ILV, 4X4GV, 6D4s EB FFC 1 (Nov-
ember} HLOWU, ¥M7s WN WW, EASBK, OY9LV;
(December) GIMI’s hackyard, YL HCIMM und
friends, VE9JW, Costa Riea hamfest, SVEWUL.
—- 1973 -

{January) VR1s AC PA W, dead QSLs, VK4F)
of VEQIW, FEFD’s ancient Saigon set-up, DDUSFB
& Co,; (Februar}g JAYOH, SYIMA, 8Vis OB GA
GO with DLICU, SVgs WII WIJ, CPis EU FG,
HLOTY; (March) SYIMA’s OTH, EA9K], HLYTV,
ODSGT, SVICH, EASBCI, L222K; {Aprify £F15F,
SUIIM, 9IM2GV's QSL, EL@P/ram, HAIME,
EASGK, VP25G; (May) YO2BC, FGTXL, HH2JT,
EMTWG, YVs FACO SCIHZ SCKR, HiSs FED iD,
6YSLA, FM7WN, VP2AC: (June) PYTZAH/@,
THIWIX, OK1ATP, PYIDVG, Gal b, 12ZGA/HB
with 11FGT/OHS, KAsDO-KR6DO, TIHIHBG, old
ACATF, JA1ATFE,

Like the bulk of all OST material those pictures
were unsolicitied contributions (tom fellow League
members, WB2AQC with XYL WA2BAV top the
field with 19 published submissions followed hy
K2THT with 4. Others with generous afferings:
W3HNK 7, VE3GCO 6, W4BRB 4, VOIN 4,
W2MLO 3, W4BRB 3, WASHUP 3, while two cach
camme from Ws 4VPD 5 MVP § UNF/4, Ks 1DRN
2BYB 2BSY 6GLC, WAs 5YQV 6AUD, VE3s AGC
EWY and DLICU. Also contributing accepted
singles:

Ws 1GL INU IRLY IYRC 2BBK 20TO 2F]
INTN 3BWZ 3GE 30T 4HIL 48PX 3EL 3GTW




OY7JD remains wire of our more avarlable Faeroes
friends, Nic's willing response in the dogfights
keeps OSL manager W3HNK hopping.

FLEW SQFX oDDB eDOR oHIP eHUQ siSl
GENH AKTE 6.8 7¥CED 7PHO TVFQG 8RTN oFN
VNG 9ZRX, ks KGR 2TN] 3AV0 3KWI 3RPY
GAS1 aPRT 4UQ 42CP SHWO 6LAE &H8X 8PYD
RVBX wKDI 9KNW, WAs 2FDG G20 3KSO)
AEPM AOWG TEPG GUES 9YNE, WBs 2WUOQ
ACIN aMKU BABN oBUY 915, VEs 1ALH 20)
JDPO 3MR O 4AA JBK 6MC TAAR, KG4CS,
KHaBZE, EP4REK, IMLs 1HL. sDU, ¥s 2MO 5QK,
HBos ANR FF P T, JASBI, JHIEXV, LAIQ, Long
Island DX Association, Northern [llinois DX
Assoviation, Newark News Radio Club, West Coast
13X Bulletin, G, Allen and P. Kromayer.

Hats off, too, to ARRL’s hard-working Newing-
ton crew for raking time and trouble to forward
DX shots encountered in their own busy Mq.
correspondence channels. The accent, as usual, is
on IYX ops in their native habitat, the rarer the
better. Anvthing fresh in your file to share with
the ganp?

ot

Where:

ORTH AMERICA — “QSlers of the Month™
1 Y galuted for guick OSLing in mail from Ws
1OP] ZGEY aAKM oNDX, Ks 4WLS/KLT 65Ef2
STRF, WAGGZG, WBs dWHF oYIY 8DSG, WNs
A/ZVE SHVY 6RX1, KHeFMO and E, Riggle:
CEFIHN, DKIXQ, ELINS, ET3USE, FRBKRAA,
fi3s BNE JVLL ITSTZOT, JAs 3ZP THIL BFME,
JHIWIX, KGeAAY, KP4BBN, KX6BB, KZI5MS,
LAs 38 oXO, LUs SHF]I 9KFAN, OH3OF, PIVEBR,
PYBZAB, Tls 0¥ 2WX 3BVE, VK55 M QI, VBs
TLAW TBA, VRIW, WASYSIJHK6, WHeHQK,
WLTHHR, WP4as DPW DOP, XE1LA, Y520B,
ZLIATW, 2M2s ABZ GH, ZS6AFC, 4Z4GH,
STSCH, 7X2HM, 9MBOFA and 9YaVU as well as
5l tenders W3IEVW, KINHV, WAGAHF and
L 3AMR. Any worthies missing here? . . . Halp!
These parenthesized colleagues seek the secret of
cuaxing OSLs from holdouts indicated: (WIBEK)
JTIZB: (WIOPDY PZoAB, ¥NICX, &aWSFB,
£PaBU, also FAs 3CR BZZ and 9VE circa 1950,
(K65E/2) KR6TN '72: (KETRF) CE@XI *71,
FGTXF "T1, LX1DM "69, ADBAL 'A%, (WAYMOE)
FGTXZ, FYTAL JWSCL, SVIFD, WBOFAB/KC4,
TEIVD, STSCH, SP&AL, #RI1J: «WB4AWHE)
EUSHEL OXIYY, VE4ZV, (WB6TYA) Jas 2EQ
aHEC, VEK4MY, XE2UG worked in Novice days;
(WBACUG) HOSFN, KHeEDY, YU3TYX, ZE8IN:
(WNSHVY) CO2DL, Gis IxD MDI, LUSDIX,
OAGAGR and SMeUCEP. Any ’alp? . . . Although
I've heard he has been on the air [ have received no
logs from HR2HHP for almost a year. 1 must
assume he has fost interest in awards and QSLing,
no answers to my mail inquiries. After four vears
and two thousand cards | can no longer consider
nyself HR2HHPs (OSL manager, All valid requests
for my own WAYRAT/HR2 confirmations have
been answered or will be processed soon, about
1000 worth., (WASRATY . . , Seven (QSLs from
my mine holdouts would net me the magic [0
(WASMOE)Y . . . | hold logs for KG4F[ Q30s
beginning March 12, 1973, (DK4TP) . . . Several
of us AF[s have had our calls bootlegged, possibly
by the same character in the direction of Europe.
(ZF158) . No complaints un QSL ceceinls
hete, Since April of 72 I've confirmed (07
countries of 113 worked, (WB@CGH . . . i'm
interested in the possibility of hecoming (SL
manager for some overworked DX op.
(WNSHVY)Y . . . The XF2 prefix will be used in
southern offshore Mexican waters, XF4 in north-
ern reaches, (WCDXBY . . . DXpeditions are all
very guod but how about some “Q8Lpeditions” to

SVIDB/a, an international Mount Athos enterprise in April, tallied five thousand contacts with 106
wountries in all continents. Among participants were $VY1s DB ER GA GK, DLs 1CU 7FT 8ME, DJGSE,
DKSO0S, HB9s AHL and HK. Here DL7FT, 8V1s GA and DB make a stick-check while DLICU and
kibitzer do radiotelegraphic chores, {Photos via DLICU}




ET3USF {K3ZNJ) likes 15 and 20 sideband and also wigles the key at times. David fired up a vear ago in
brautitul Asmara, 7600 feet above the Red Sea and sixteen degrees off the equator with year-‘round
sunshiine. ET3USF also serves as president of Kagnew Station Amateur Radio Club,

sevop  up  overdue  cards  in rare  regions?
(K8TRF) . ., Pitching in to help keep things
rofling ot ARRL’s Sixland Bureau branch recently:
Was AR BSY CUF DOD DPK IFD J2U KG KIG
LQC NTOQ OKK OL RGG UZX, Kes CCY DC 151
O50 RXZ TWT UIS YGS, WA6Gs AHF CXK IEB
TOK, WBos BGW wud COX, (NCDXC)

UROPE - I've hacked off from QSL managerial

chores to permit some uvn-the-air time, re-
taining cliertts EA6s AR AS BG BH BI, WXRs RP
UN, YBIBM, ZA2RPS, 3As 3CN @CU, 3VRBZ and
SVIDB/a, the latter for sideband contacts only,
5L HBOLL und OY2IA via NDISZB, KZ5EK via
DILITHH, and TFs 38T STP, TU28 AZ and BB via
DILTMO. (DL7FT via IDXRC) . ., Just a re-
minder that sll my WA3ISMN/TF (O80s can he
confirmed through my father, W3KHL.
(WA3SMN/6) . . . [1BNZ iterates that a bogus
MIE was active last fall. (W1OP)) . . . Receipt of
(ISLs at my British address indicates misuse of my
home call which has not been active for years,
{G3SFA in KHé-iand) . . . Three hundred cards
sent to the U.8.8.R. in the past have brought back
only forty responses. (WIBKK) . . | Regarding
your mention of one SVREAA, all SVQ calls ure
issied through our Athens embassy and the only
block in use is WAA-WZZ, fifty-two in sll (second
and third suffix jetters are always identical).
2 VOEAA was heard on 3.5 MHz, furthermore, an
amateur band not awthorized in  Greece,
{5V WTT)

Af*‘RICA ~ Note that Z86GE manages ZS1aANT's
A antarctic QSLing only for 1972 QSOs, He
holds no logs for previens ZS1ANT nperation.
{DXNS) . .. TNSBK tells JAABLY /3 that all cw
wetion under his call is spurious. (JDXRC(Y | .
Regarding June's fast QSLers, did FRTAM/g really
Q8L somebody at long [ast? (WAUF, Ks 4BHG
6GA, WAs 3KSQ, 9UEKY . . ., Whoops! Wrong
categary. We terehy declassify and reclassify Thom
to his rightful “halp!” status. (W9BRD) . ., . Note
that 1 still serve as QSL manager for X128 AG and
AK, WIK/VE OSLs only. (WI1AM) . . . 9Q5AL
days his call was abused on 80 cw last Navember
for about two dozen W/K QSOs. Scratch another,
{WaUDK)

( CEANIA — I'm now back in England for a time
s0 any operators who have not received my
due QSLs direct or via manager JAZKLT can
comtact me at my GIWUW address, (ex-VQoal-
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VESAP-9M6AB-9MAWUW) . FKBKAA' card
arrives in an envelope covered with enough stamps
to make a philatelist drool, (WONDX) . . . As
manager of 9MBSDA's QSLs please use my new
address: 127 Leo del Mar Vallejo, California,
94590, (WB6BGQY . ., VS5LH QSLs 100 per-
cent, direct if International Reply Coupons are
provided, otherwise via bureans. (DXNS) . . .
Brent of VK9ZB still labors over his Willis OSL
backlog uf BHox 7T08F, Melbourne 3001. Seif.
addressed envelopes with IRCs plus the guoting of
transmitted O30 numbers will help complete the
detail. (WCDXB)

OUTH AMERICA My management of
HKTBDA QS8Ls commenced May 1%, 1073,
Self-addressed stamped envelopes are expected
from W/Ks, s.a.e. plus 1RCs  from  uthers,
(WAZGMDY . . . W3DJZ expected ol ZVPWH
cards to be in the mails by mid-June. tWCDXE)
.« 1t asppears unlikely that those USAW
operators who apprapriated the CEQAE call on
Easter several vears ago even kept a log. They ran
casual phone patches for the most part. (K2BUJ-
CEQALES6) . We come to the monthly QTH
catalog naw but keep in mind that each item is
necessarily  neither decurate, complete nor
“official’’;
AGXP, Box 1057, Sharjah. United Arab Emirates
COB0S, Box 5, Santiaga, Cuba
CP2BK, PO, Hox 157, Sucre, Bolivia
CRBs AG AL (via PYTYS)
DLICU/4X, Rox $85, 1.7, Stuttgart 1, Germany
DUBBA, P.O. Box 244, Zumboanga City, P, L.
et-EP2DX-EQ2DX-TYIDX.0CIDX (via WIHNEK)
FGTAE, B. P. 387, Fointe-a-Pitre, Guadeloupe, F.

W. 1.
FMT7AM, P. Rondof, Rue Schoelcher, Si. Pierre,
Martinique
FY@AV, P, O, Box 50K, Cayenne, French Guiana
HPI1CY, Box 5045, Panama 5, R. P,
ITSTARI, P. (b, Box 420, Palermo, Steily, Italy
IT57BWQ, Box 300, Palermao, Sicily, Italy
ITSTRA, Box 35, Termini Sicily, ltaly

KBYUW;VQ9, Chagas via BFPO wSs, GPO,
London, England
KG6SX/KC6/KX6  dvir KHaL

OABNCT, 8Box 223, Tuena, Peru
PISBN, ¢fo Transworld Radio, Bonaire, N, &,
PY!DYJ‘:\U‘), PO, Box 196, Campo Grande, M. T.,

Hrazil
FY®s DVG ZAA (to PYIDVG)

[U2DN, 3. Derviso, P.0O. Box 1908, Abidjan,
TCR,
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OM2IR {(VETIR) as every DX man should know, is one of hamdom’s leading good-will ambassadors, These

clagsy cuarters are at Johore Bahru. For previeusly published photos of John at YBRAAH and XU1AA
consult this month’s “‘How's"” photo directory. Also don’t miss “"Van Lear and the Khmer Republic” in

Eebruary 73 O8T.

UAQVH/IT1 (via CRC, attn. UASVE)
Ve2s LGH LYL, P 0L Box 70, Castries, St. Lucia,

W1,

ex-VP2VB/mm, D). Weil, 719 Finale, 5an Antonio,

TX 78216

YP2IVBG, P O, Box 84, Roadiown, Tortola, B. V.
1

\Y ’.‘.l\fS' B, (3. Box 36%, Roadtown, Tortola, B. V.
i

VSSLH, L. Hickingbotham, P, (. Box %1, Kuala

Helait. Brunei
ex-VSIAWA, ),

Beale, 20

Lavender Rd.,

(‘ambridge ('B4-2, England
WASAXE[KHS, J. Glockner, 329 Johnson Rd., U.
€, Naval Hospital, FPO, San Francisco, CA

966 3

WABRGI/VES (to WASRGY)
WAQCTS/KM6, P, O, Box 19, FPO, San Francisco,

A 9neld

XT2t AG AK AM (see text)

YBOABH/1, Box 2761, Djakarta, Indonesia

¥I8FE, Santo, New Hebrides

ZD7S%. P. (. Box 16, jamestown, St. Helena

ZPSEN, Nolan, LAGS, APO, New York, NY 09881

IBAAC, PO, Box 2335, Nicosia, Cyprus

aM2TV, 5. Christie, 2 Pesiaran Carruthers, Lake
Gidna, Luala Lumpur, Selangor, Malaysia

CTZAK (via WIHNK)
DA2DX (viz WIHNK)
OLSSAR (via DLEFP)
ET2AE (via DIODK)
FCUAHY (to OKIAHY)
FY7YG (via FsGV%
FYBAQT (via FEYY)
HKTBDA (via WAZGMD)
HK#BYU (via WA6AHF)
HR2HHP (see text)
IT57SEZ (to ITISEZ)
JTPAE (ta DK1AIA)
IY6UAA (via IT9E D)
KoSANHKS (to KeJAN)
KGA4FL (via DKATP)
KHAHDB (via WA 3HUP)
MPABIP (to WBAWPD)
MP4BIS (via K2HVN)
ex-MPATEE (to G8FOC)
OHEMAS (to OHPMA)
OK SR (via OK LMP)
PZ5AA (via PAYWKZ)
SKBITU (via 55A)
SPRLTU (via SHSHE)
SVAWY {ta WAYVPK)
VKAV (via WBSHGS)
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VKIZEB (see text)
VP2MHB (viz WAWWG)
VP25N (via VEIBMY)
VP2SQ) (via W2MIG)
VETDS (via WAAUZD
VP8NI (via SM3ICXS)
VBSAP {see text)
V8aCD (via HKARTS)
ex-VEQALY (to G3WMZ)
@x-VE9ASC (to 9M2TV)
ax-YS9ATH (to G3PRS)
YALVEK] (via W3HNK)
YBEQABB (via WA4MUM)
YUBITL {via SR1}
YVOA] (via YV4YC)
7ERIN (via WB4VUPR)
ZS1ANT (see text)
3D2IA (via W20V()
ex-5Z4KE {to GM3VLB)
AWBEB (via ARAS)
TW3ITU (via ARA)
oH3H (via DK6EA)
aMBSDA (see text)
GMBWIIW (see text)
3(35BG (via REF)

Yuour thanks for the preceding glossary are due
Ws [JUR 4WFL SEFW ONN ONDX, Ks i4MD
2YFE JCL AWLS 8TRE, WAs 2TRK 3REN 3 RIs,
WBs 2VY A 4WHE SEBC 9CCGl, YVO1KE, Arlington
{Texas) Hadio Club, Columbus Amateur Hadio
Assoeiation CdRAscope (WBZCQ), DX News
Sheet (G, Watts, 62 Bellmore Rd., Norwich. N,
72T, England), International Short-Wave League
Monitor {E. Chilvers, I Grove Rd., Lydney, Glos.,
GEL15 5)E, England), Japan DX Radio Club Bul-
letin (JA3GZN)Y, Long Island B¥X Association DX
Bulletin (K2KGB), Newark News Radio (lub
Bulletin (M. Witkowski, Rt. 5, Box le7, Stevens
Paint, WI 34481), North Texas DX News (W552),
Northern (alifornia DX Club Xer {Box &8,
Menlo Park, CA 94025), Southern California DX
Club Bulletin (W6EJL), VERON"s DXpress (PAgs
INA TO), West Coast DX Bulletin (WA6AUD) and
Western Washington DX Club Totem Tabloid
(WATICEY, Got grist for our mill?

Tt ¥
Whence:

SIA -~ 1'fl be operating from Bahrain [sland for
about two vears. MP4s BIP BIS and BJT ure
also very active, pasticufarly on 14,050, 14,204,
14,333 and  21,275-21,300 kHz, usually at
19006-0300 GMT. {(MP4RIR-WB4OUD)
. . 9N1MM shouid be in the States next month
through December and can be reached through
Rev. Hd Mann, 8. J., Patna Jesuit Mission Service,
3431 N. Ashland  Av., Chicago, 1L 60857,
(WEPGY . . . UAPAL is very eager fo complete
WAS from the 350-year-old city of Krasnayarsk,
(WBSEAY). . . UAYAAN’s fat 20-sideband signal
from Chelyabansk comes off a T-element beam.
ferry attends a tech school and speaks excellent
English, (WBEFWY . . . Ex-SVeWUL, now visiting
Stateside, expects to be on from 4¢Wl-land in a few
months, (W3HNK) . . . It's surprising how many
cw operators think they’re working BY5XX when
it’s teally 6¥Y5XX. (WA2EAH) . . . Right, John —
one of several reasens why meaningfvl DX certifi-
cations aren't issued without ©SL inspection.
(WIBRD) . ¥AIDT will be an (60 this
antumn with a new FT101, also on 8 through 10
meters code and phone. Don expecets to be active
in Afghanistan into February., (JHIAGH)
. Real pleasure having a visit from JAJIG after
several (QSQOs with Yuu. (WIYL)...JAIBET
and XYL JH2RBIU hiast through consistently on
7-MHz sideband with their FLDS400, FL2000B
and homebuiit EP2DX Jdown for a three-year




TR8MC (F2MC) is very big from Libreville with his
ST700/SR700A machinery and simple folded
dipole. Claude formerly signed TJ1AP and 3V8BL.
{Photo via W2YY)

Germany sojourn. (DA2DX) . . . TAIMB, 14,028
kHz at 2230 GMT, enlarges the handful of Turks
returning to the air. (CARA) . WAOUK tries to
serounge up radio literature for would-be X2
amateurs while stationed at our Rangoon embassy.
JAIMCU, gpremier SBDXCCer, dJdevises DX-
peditionary projecis with an accent on 160 and 80
meters. Southeast Axis Net, 14,300 kHz at noon
GMT, is a hapnpout for VSSLH, XUEAA, XV3AC
and other juices, (WCDXB) . JID1ABY & Co.
arranged more than eighteen Lilo350s  trom
Ogasawara in May with another massive eruption
due this month. (DXNS) . . . After & fine DX
veuar as HSAAGZ Gary gives Germany a go, and
Formosa is the new assignment for W@CL with
hamming status in doubt. (LIDXA) .. . Ex-
C21TL-C29ED wmay try mainland China after
summer VIE-ZL leave, (VERON) . AP2s BY
DY MR and NM lead Pakistan’s [}X ecrowd back to
15 and 20 after a two-year hiatus. SBDXCC buffs
may find AP2MR near 3795 kHz at 0100 GMT.
(NTDXN

WCEANIA — KH6ABH is finishing a somewhat
lonely Coast Guard tour on Tern isle, French
Frigate Shoals, with a few dozen humans and
countless goonybirds. ['ve been keeping Gary in
touch with home on 15 sideband with my indoor
dipole. (WAILNSJ) . . . Really enjoved my first
ten days as 4 General working 20 countries with
my 200-waiter. Getting one’s feet wet in DX
convinces me that this world is full of wonderful
people. (KH6HRG) . . . FK8KAA's cw is regu-
larly available near 14,030 LkHz at 0300 GMT.
(WONDX} . . . | operate ¢w almost exclusively
with fifty watts and dipoles on five bands. In the
past four years I've confirmed 239 of 252
countries worked. (VEK4KX) . . . KGOAAY and
ZLIIC still enjoy answering Novice Qs on 1§
meters. (WN@HZZ) . VKWW puts a good
signal infto the central U.S. from Macguarie around
1130 GMT  mear 14,210 kHz. (E. Riggle)
. WHeHQK sauid 1| was his very first Q50,
(WN6RKI) . May try reciprocity operation
from my present Honolulu QTH. (G33EA) .
Rorry [ d[cs) 't get more operation in from VESAP
but I understand that VSSBY will soon return o
the air. V35LH is due to radiate Brunei for a
couple of years with a penchant for 15- and
20-meter DX neis, (G3wUw) . . KH&eHDEB

checls in fram Kure isle with USCG's loran team,
14,203 or 14,332 kHz at 0430 GMT. KH6BVS
(KSLTH)Y also is reported thereabouts. (LIDXA)

, WBIB and ZL1DI, hams for sixty years, still
bang away at ¢ach other on 20 cw. (CARA) . . .
WeGOQU, KeGUY, KH6HIF, KS6DY and SWIAU
figure to follow Tongareva with Fanning amd/or
Palmyra this month or next. FOBDE, 14,038 kHz
or 14,120 at 0630 GMT, will pour forth Pukapuka
until 74, (DXNS)

UROPE - In arder of single-op multthand
A seoring UW3IHV, UAs 40X 3DA  9TR,
UGaGAF, UP2PAP, LIZVY, NDITHZ, UC20AA
and YU1PH are the top ten entries in RARE’S
£972 Romania DX test. YOs 451 2GL 2BM 6ADM
3AC 2AVYP SBQ 2AAF 4HW and 8MH. were
single-op ¢champs on the home front in that order.
We hope W/K/VEs will participate in the 1973
versfon scheduled for the Ffirst week end of this
month. (YO3JW)Y. . . Just closed down in [esland
in favor of California. Since April of last year |

filled four Jogbooks. Il be WAJISMN/6 while
awaiting my new Navy assignment,  (ex-
WAISMN/TE) . UT2ZAK listens above 3800

kHz while transmitting on 3780-3790 on Fridays
and  Saturdays at 0100-0300 GMT. {(W3HNEK)
I'll be operating 3V@WY at Athens inter-
mlttently for (he next two years. WAJLIR,
WB@CWA and [ ace stationed at Rota, Spain, with
o reciprocal-operating  possibilities. (WAQVPK)
. . Nearing my third DXCC from Greece, Made
the Club  previcusly 4s WeUGBG and KHaPY.
(SVBWTT) . . . “The Word,” best-selling novel by

OMBWUW believes in calling on the right tool for the job when he prunes his TH3. Allan also stirred
pile-ups as VSS5AP with the line-up at left. He's home at G3WLUW now awaiting another delicious 13X
posting You may have worked Allen as VP9AP and 8M6AR, 0.
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irving Wallace, has an interssting section on Mt.
Athos, (WB2IWH)Y . . . SVIBH journeved State-
side to participate in my gala Connecticut antenna-
taising party. (K1IMAR)

FRICA~ 7E7FX is the first Alrica station to
A_ griab the Sutellite DX Achievement
Award, Peter, formerly VOQ2PL, ¢urned SAA No.
P hy working, among others, Fabk' T, HGSs AR
KERB, VKoHK, YU2UV, ZEs IDRR 24V, Z8s 2DH
SCG and X4MB. (WIYL) . . . EA8GZ listens
hetween 3804 and 3810 kHz while transmitting on
JTRATON at QLOV-0300 GMT Fridays and Sat-
urdays. (W3IHNK) , Worked muoure than a
thousand Statesiders since last August plus DXCC
on mike and key. May fry RTTY before summer’s
end, (ET3USF-K3ZNIY . . . V9N bas his sights
set on Farquhar whenever transportation jells,
{K4BHG) . . . 1 was UCR3AB’s final Q80 hefore
Yorge knocked off for CT2BA May 21, 1973, and
his eyuipment, on loan from me, was turned uver
to a tuture ham. CR3IKD, only remaining Portu-
guese Guinea DXer, should be available until 1974.

(CT2AZY . ., . Bouvet isle could become
WBSBID's QTH this winter. {(LIDX &)
. SXSNK, liking 3630 kHz Fridays and 708S
Saturdays at 1900-2000 GMT, should be back at it
next month atter European furlough, (WCDXB)

OUTH AMEHRICA - (heck with ('ERAA for
spees on Radio (tub  Magallanes’s WAM
(Worked Al Magallanes) certification earned hy
collecting four QSLs from prescribed UES-9
regions. (CESAP) . . . HKAAIJF tells me there are
ten Colombian rad.lotelegraphers frequenting the
lower end of foriy meters. (WAZBIQ . . Hine
ham hospitality at (Aés BW and BY durmg my
visit to llo last winter. Chuek and Yvonne often
cat be found on 21,265 or 28,213 kHz around
1700 GMT, OA6s AK BY CL 3 and CU are close
neighbors while OA6s BH and €CQ aren’t far away,
(K6SES2) . . . [ still envisage a return to Haster
island for mote SENXCC excitement. My license is
goud into 1975, (KZBUI(FGAE/(!)
. . WAMEH/HCS, radioman ahoard cruise ship
}ankee Trader, radiates from a Pacific itenerary
after Galapagos and Easter stops. (DXNS) [‘m:'_j

Amateur Satellite (Conrinwed from page 74

doration of f semiconductor devices; Project
Lsear: Jonation of tunds for the purchase of
components and hardware for Osear 6. Donation
ot basic €)sear-6 structure: International Amateur
Radio Union -~ Region 1. donation of funds for
Cscar systems under Jdevelopment in Region 1,

Those individuals swho worked on  and
developed the Oscar 6 subsystems and who share
the ARRL Technical Merit Award for 1972 should
be proud of their technical contribution to the
history of amateur radio. Below is a list of the
Oscar 6 subsvstems and components und those
wha developed them.,

®  lwo-to-Fen Meter Repeater : Phck Daniels,
WA4DGU; Perry Klein, KITE: Karl Meinzer,
DIaLC, Wally Mereer, W4RUD.

® 4351 MHz beacon transmitter:
HendricksonW 3DTN Rich Patyka, W7DTL,
®  Morse Code Telemetry Enceder: John Goode,
WSCAY.

®  (Command Encoder/Decoder:
VK3ZPI (WIA Project Australis).
®  (Codestore: John Goode, WSCAY.

® Experiment Control Logic: Jan King, W3GEY,
® |nstrumentation Switching H®eguiator: Karl
Meinzer, DJ4ZC.

Antennas und Filters: Bill Scholtz, W3HXF.

®  Rattery: sid Tiller.

®  Structure: Bob Sprole, W2QIT; Joe Derzio.

®  Thermal Design und Coatings: Ted Michalek.
®  Plectronic Potting and Encapsulation: Buckv
Moore, W3IZKI.

®  Wiring and Integrution: Marie Marr and Dave
Reiser, WN3TRS.

®  Fabrication of PC Boards:
WA JIMIL; Fred Muccino, W3ITO.

Cary

Peter Hammer,

Emil  Zugby,

Planning {Continued from page 76}
mentst It you don’t agree with a Report and Order,
submit a petition for reconsideration but explain
why you think we are wrong! If vou still do not
agree with the forthcoming Memarandum Opinion
and Order, you have the prerogative of taking the
FCC to court. Your chances of winning are
sumewhat Jependent oo whether vou availed
vourself of all possible recourse under the
Administrative Procedure Act.

Call it a sevvice, call it a hobby, ur whatever, it
is still the greatest and most intrigning avocation in
human history. its record of accomplishments is
tong and bright. Tt paved the way for modern
high-frequency communication, which 8 now
giving way to yreafer reliability of cables and
satellite cireuits, For Amateur Radio to remain
vigorous we must lnok wghead to new goals, and
while remaining proud of our past, let us look
forward to our accomplishments of fomorraw,

g

Happenings {Continued from page 44)
spectrum involved . . . is allocated currently to
the Radio Amateur Service, in addition to Govern-
ment Radiolocation, the . . . remaining [fre-
quencies] would seem adequate *for current and
likely future radio amateur operations. Radio
amateurs could continue to use fthese channels]
provided they comply with the rules applicable to
the new radio service. Although we are greatly
reluctant to reduce any frequency allocations now
devoted to amateur use, we feel the large public
need for this new radio service justifies this action.
In suinmary, there is 8 need for a disciplined radio
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service responsive to the needs of the general
pubiie, . . . -~ lay T, Whitehead, Dirertor,
Office of Telecommunications Policy

“. .. in view of (RS history nf undisciplined
upemt\ons. uncontrolled sharing of the frequency
resource under conpsideration is not feasible. [t is
imperative that existing caveats applicable to the
220-22% MHz band be retained for CRS opera-
tioms. In addition, a . . . similar [restriction]
must be imposed against CRS operations in Gulf
and ¥Franklin (Counties, Florida and their con-
tiguous water areas extending 30 miles into the
Gulf of Mexico . . .*" - William R. Sell, Colonel
USAF, Chatrmun, J{FP

QasT for
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CONDUCTED BY BILL SMITH,* W7JNK

FCC Seeks 224-225 MHz for CB

TUNE & FCC adopted combined rulemaking and

inquiry notices (based in part on petitions
RM-1633, 1656, 1747, 1761, 1793 and 1841)
proposing that 224 to 225 MHz be assigned for the
creation of a new Class E Citizens Radio Service. In
its proposal, FCC said, “The new service would
provide additional frequencies to teet the re-
quirements of the general public for improved
radio communication and relieve some of the
heavy concentration of stations on channels
available to the Class I} Service.™ The Class I
Service is the 27-MHz CB band.

The proposed use of 4 portion of the 220-MHz
band tor Class E services is not in accord with the
international Table of Frequency Allocations and
the Commission said ohjections from Canada and
Mexico could require a prohibition against Class E
operations in some border areas, Buffer zones of
10 to 25 miles around the botders may be
required, Petitions from various individuals and
organizations had requesied assipnment of 4 por-
tion of the 220-MHz band for Citizens Radio use,
although  currently, the frequencies are in-
ternationally allocated in Region 2 to Amateur and
Radiolocation services on a co-egual basis.

FCC says that nationally, Radiolocation is the
primary use of 220-225 MHz, mainly by Govern-
ment gpencies. The Office of Tefecommunication
Policy, however, has told the Commission, “That
sharing to accommodate additional operations of u
disciplined (emphasis by W7INK) Citizens Radio
Service would be practicable, although such use
would be subject to possible interference fram
radiolocation operations, particularly in coastal,
North Central and the Northwestern areas of the
United States.”

The Commission proposes to divide 224 to 225
MHz into 40 channels, with 25-kHz spacing,
Eligibility would be similar to that of the Clags D
service — any person 18 years of age or oider who
meets the basic criteria tor licensing, The FCC said
further that to avoid abuses of Class 1) rules and
associated enforcement problems, it would estab-

*Send reports and correspondence to Bill

Smith, WTJNK, ARRL, 225 Main St., Newington,
CT 06111,

DS7AA finds this combined Z-meter helix and
10-meter guad to be excelient for advanced Qscar
6 work.

August 1973

lish enforcement procedures before the service is
permitted to begin aperation.

1 personally am not pleased with the FCCs
proposal to remove even one Megahertz from
amafeur authorization, even though it was on a
shared basis, But we should point out that EIA,
and others, had sought a bigger hite of the 220-225
MHz allocation. Obviously FCC is  concerned
whether they may be creating another 27-MHz
playground.

FCC invites comments hy September 20, and
replies by October 22, 1973, The action by the
Commission on June  was approved by Chairman
Burch, Commissioners Robert E. Lee, H. Rex Lee,
Wiley and Hooks, with Commissioners Johnson
and Reid concurring; the full text appears in
“Happenings,” this issue.

WAS Boxes

Allright guys, here are the boxes again this
month. | pray they are more nearly cortect than
they apparently were in May, A portion of the
problem was that they were held over a month;
hence the more recent updates did not appear. To
those of you who wrote, 1 enjoy receiving all kinds
of mail, and if your listing still is not ¢orrect, write
again,

The 10-6 Relationship

Rack when anvone with 2 ham ticket could
work both bands, 10 ard & made a popular
combination. Especially in the sporadic-E season, it
was commaon practice among 6-mefer operators to
watch 10 closely for the first sign of “short skip,”




220- and 420-MHz STANDING
WAIMUG 15 5 450 W20MS 16 5 537
KiPXE 12 6 700 wa2Dw) 16 4 570
WIHDQ 13 5 450 K20VS 15 5 734
K1J1X 12 4 80D K2YCO 14 6 B7S
WIAZK 10 3 375 W2CNS 4 6 525
K1BFA 10 3 225 WAZEUS 10 4 280
K20BA 19 7 2650 W3RUE 19 7 850
W2DWJ 15 5 740 K3lUV 18 5 720
W2ZCRS 14 5 600 WIUJG 9 4 400
KZRTH 12 5 560 KAOIF : 7 5
K2ZDNR i3 § 600 Wi,%., %-3 71335
W2SEU 13 & 325 KAEJQ 19 7 800
W3LIG 14 5 460 W4HJZ 15 5 560
W3RUE 11 6 480 K4SUM 15 5 462
K3lUv 11 4 340 W4VHH 15 4 750
WAUCH 9 5 543 KAGL 113 720
KaIXC 5 31115 FANTD 3 2 953
K4GL 4 2 ags HAIXC 4 2 800
il
WSRCI i0 5 gip WAAWS 4 2 750
W5AJG 4 21050 WSRCI la 6 830
WELD 3 2 g0 WSQRH 13 4 700
WBGNMT 9 5 2660 JoAJG 7 31010
WEWSQ 6 41142 WSUKGQ 6 2 590
> WESXD 5 2 850
WTCNK & 3 923 WEGVE 3 1 365
WIIRG 2 3 252 waeHXw & 27500
WEEZ S 4 27506
K7ICW 4 2 250 paogs 38 e
K7HSJ 3 2 400 2 3 ooe
wapT 11 & 660 5
G 855 wme 22
KIHMB 18 81086  (yavin 22 7 650
WOEYE il 5 950 KSREG 21 7 700
WARQLP 4 2 923  Kauga 19 7 sao
VEZYU 8 3 300 WBMVX 18 7 860
VEZHW s 2 325 WBCVQ 13 7 625
VE3AIB 7 4 450 WBMNT 13 7 600
W3 RQI 10 6 425
420 MHz WABVHG 8 & 625
K1PXE 18 7 1210 \WOFWF & 8 450
RIMTY 17 5 cio WOWCD 22 91725
WIAJR 16 % ggo R2HMB 21 8 836
WAIMUG 15 5 740 WASHUV 17 7 780
K3EAV/]l 14 & 700 WEIY i5 & 550
1 [
KIBFA 13 5 7lo WAAG 18 5 300
K1J1X 13 5 ez0 N9AAJ 125 425
WISl i1 5 400 WADRL 23 81210
WALITK 11 & 715 WRLER 15 5 1000
WIHDGQ 11 4 380 WQLCHN 13 4 roo
K2A0G 24 8 g6 KaTLM 10 5 700
waaZl 21 7 io0Q0 WRYZS 9 4 650
K2CBA 20 8 pET0  WBEYE T2 702
W2CLL 20 6 790 VEIHW 6 3 780
K2UYH i9 7 23500 wE3DKW 19 7 040
K2RIW 19 6 812 WVE3IAIB 9 5 600
M2V DK 1B 6 750 wE3EZC 7 5 Hi0
WAZEMB 18 & 720 VE4AA 2 1 420
WAZEGK 17 6 745 VE7BBG I 11i25
K2ARD i7 6 740
W2BLV 17 6 732
The figures atter each call refer to states, call areas,
and milexge ot best DX. Revised August, 1973,

unl the assumption that an opening would show
first on the iower frequency. Now licensing re-
strictions keep many S-meter men from using
lower frequencies, und most o-meter fransceivers
make no provision for other bands. Watching 10
far signs of imminent 6-meter apenings is almost a
lost art.,

Is this causing some a-meter men to miss early
minutes of some kg openings? Probably, but the
skipdength relationship between the two bands can
be obscure at times. At the peak of a solar eycle
the skip length on 10 can give a good indication of
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the likelihood of 6.meter F-tfayer DX . Qecupancy
of the lower band is almost sure to be high, and
well-distributed peographically. The ionasphere
will have nearfy mirror-like qualities, and thers will
be many hours daily when uskip length can be
observed with fairly high securacy on 28 MHz,
When I0-meter F-layer skip pulls in to 1000 miles
or less, it’s time to make calls on 6, in the direction
where the [0-meter skip is shortest.

The picture is less well-detined when sporadic-#
propagation is involved. Especially in the low part
ot the solar e¢ycle, as at present and in the
near-futupe vears, wse of the [Oumeter band falls
off hadly, This is unfortunate on many counts,l
and especially so for the &-theter operator looking
for help in observing openings. Thus we encounter
examples of DX being worked on & when no
signals are being heard on 10, It"s happened several
times at WiHDQ, already, in the (973 £; season.

Then consider the differences in the reflecting
media. Where the F-layer may present solid ioni-
ration of high density over rather large areas at any
one time, sporadic-& ionization is, hy nature, a
patehy medium. Though |0-meter E skip under
500 miles is a good $0-MHz DX indicator, it may
not be a sure-fire thing. The propagation geometry
is far too unecertain,

Still, plaving the 10-6 game can be very
interesting, ¥t may be a bit frustrating, too.
Example: all through the evening of May 29 there
was F skip on 10, mostly at distances beyond {000
miles, Snatches of A-meter DX were heard, but
nothing was in long enough to offer much chunce
of completing even a short exchange, As z final
indignity for the 6-meter addict, 6s and *7s were
heard, with nice steady double-hop signals, around
10 P.M. EDST, just before the [0-meter band
closed for the night,

Skip length relationships between 6 and 2 can
he even more confusing. Normally we look tor very
short skip on 6, before expecting F propagation on
2 - but it doesn’t always work that way. There is
really no substitute for being on the right band at
the right time - but checking other frequencies
may still give you some good clues. 1t's fun to try
to out-guess the fonnsphere, in any case!
WIHDQ

OVS and Operating News

50-MHz DXers are engaged in their annpal
debate over whether the summer £ season was
“normal” or otherwise. One fact is certain: the
season was [ate arriving, but the last two weeks of
May f{ound conditions rapidly improving and the
first three weeks of june guite productive. Contest
weekend was disappointing in most areas of the
country until the waning hours, when six opened
throughout the country. Around the US, here is
what has been reported.

WAILIDFL, Revere, Mass., says May didn%t
apptoach last year in amount of double kap, but
the last half of the month was “not bad."” Steve
worked £; on May 14, 23, 25, 27, 28 and il.
WALHYN, Dayville, Conn., adds the 24th, 26th,
and 29th to the above list of active days for Egin
May. WIHDQ, Canton, Conn., finds retisement to
his liking, and 5 geiting in more s.meter DX
chasing than in many years. Hd caught several
multihop openings in May, including New Mexico
on the 23rd, Colorado the 28th, und the West
Coast the 29th.

1 gee “Tips on Ten,” March, 1973, ST,

QsT for



Bob Dreste, K7VOR, [eft, i& the Trustee, and
Howard Nutter, K7GHS, right, is the President of
the Arizona Repeater Association, operators of
WATCEM, currently awaiting a new license,
{WAZNTY Photo)

WB4UHI, Kings Mountain, N.C., says that he,
WB4TSB, and WB4QAQ are looking for FAX
contacts via 50-MHz £, Recent editions of this
column should pravide some leads. WA3ISIT/4,
Va., had a big day May 23, climaxed by California
contacts in the evening. Also in  Virginia,
WHB2LAL/4 had two hours of work with California,
Arizona, New Mexico, and Nevada June 3.
WB4ZKP, Tuscaloosa, Ala,, worked South Dakota
aind Oregon June 5. WB4YAB, Qlive Hill, Ky., used
his central location to advantage in the June VHF
Party working 37 ARRL Sections in 87 Q80s. His
hag of ARRL Sections on both coasts would make
East and West Coast dwellers weep in envy! Jim
worked or heard all 48 contiguous states on 6
between May 14 and June 12. He worked BP6EN
and KPds May 29, aund TG9SQ June 5 (0133
GMT).

Any state other than Texas have a sporadic &
Q8O entirely within s borders? WASQUP, R
Fasa, worked Fast Texas stations via Eg on May e
and 22. He had an interesting session with Rhode
[sland, Connecticut, Massachusetts, Vermont and
New Hampshire, and New York, between 2230 and
2315 GMT May 28, Notable in this period of
double hop was the lack of single-hop propagation,

WASUNE, Olton, Texas. iz working on a
frequency synthesizer to cover 49 to 54 MHz. This
will serve as a tunable i-f for higher bands 1t would
be interesting to hear more about this, loe, when
vou have it working to vour satisfaction.

WASLZY, also El Paso, is working hard to
promeote more ¢w activity on 6. [Dave’s objective is
a S0-MHz cw WAS, and he'’s closing in on it. He
{and probably every other cw-oriented vhf opera-
tory would like a small portion of the low part of
the hand where all license classes could work
together on cw, without QRM fraom voice signals.
Are you listening, FCC? Isn't that what the 50.0 o
50,1 sepment should be? WAGIRA is another
50-MHz DXer who is close to 2 ew WAS.

From San Antonio, KSZMS/S, reports £ for
nearly 30 days running, beginning the middle of
May. Among the more notable openings were those
of June 5 and 6, On the 6th, W6s are said to have
warked Hawail, and the KH6EQl beacon was
reported beard in New Mexico. Ray says May 26
wis exciting for out-of-U.8. DX, with TGYSO,
BPAEN, CO2CY and KP4s workable from the south,
midwest and southwest.

WASVAL in Louistana  says that a-m  still
works, even with low power. He worked 45, 8%, and
9% on Tupe 8, with two watts.

WoYKS, Stockton, CA, has ¢« word for 6-meter
county hunters: the W6SFf6 Field Day, 1972,
operation was from Calaveras County, The 1973
FBY workout was in Stanislaus County., Con-
firmations for either can be obtained from W6SF
or WEYKS. John’s £ fog so fur this year (through
June 3) shows skip worked oo 6 on Mav 13, {5,
18, 20, 258, 26, fune 2 @nd 3.

KOITZ heard {but could not
KHBEQI beacon May 30, 1

break) the
understand, from
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second-frand reports, that some California stations
have worked KH6s this season. Details, please?

K7HSJ, Bend, and K77CB, Boring, Qre., and
K7GSE, Seattle, Wash,, report Eg good in lute May,
and both observed auroral propagation on the
13th. K7GS) says the best in May was » long
opening through the night of the 25th and into the
26th, 2300 to 1300 GMT. K7ZCB like the 30th,
working Florida, Bs, 9s, and 9=, 1700 ta 2100
GMT. K7ICW, Las Vegas, Nev., says May was
practically identical to previous years. Al worked
stations almost daily after the 15th, He worked
KP4AHQ on the 25th, and heard TGOS0 working
4s at 0054 May 26, but his signal was too weak for
a 380,

WSBLUCI, Warren, Ohio, says the 65 were ex-
ceplionally strong far nearly two hours on the
30th. His heart skipped a few beats when one Wé
was heard calling KH6, but only Mainland call
areas (all of them) were heard, KSUNY, Patriot
OGhio, found late May to his liking with multihop
on the 24th to the west, May 26 to CO2(1, Cuba,
for country number ten, and May 27 contacts with
BP6EN, KP4s AAB and AHQ and VP2VAI/KP4.
The last station is also reported hy WB@IWG,
Northfield, Minn., on the 27th WB9ETQ, Indiana,
waorked 34 states on Sunday June 10 during the
cantest, including three in Pelaware. VE3 and VE?
were also bagged. WBOKXX, a newcomer to six
meters in  [linois, is finding & interesting.
WEBRENH, [owa is in the same category, and says
he wnow understands why confirmed six-meter
operators are so enthused with the band.

WAQVIF, near Wansas City, is back with his
informative reports, having worked SPSEN May
18, plus the more-common stateside openings. He
says KG4CR at Guantanamo Bay, Cuba has a
kilowatt of sideband un six, but is too busy
handling traffic on 20 meters to watch six. Taa
bad, as he would be a nice 1¥X cateh.

The closing hours of the June VHF Party were
interesting for WB@IWG. Activity was bolstered by
the Sunday-afternoon aurora, during which Jim
worked stations as far east as New lersey. The £
that followed was his best this year. Between 0150
and 0445 GMT, June 11, Jim worked 59 stations.
in all call areas except 1 and 2. WIVDZ, Wyoming
and KYDVE, Oregon, brooght WRRIWEG to 98
states on 6, since he got on the band Dec. |, 1972,

144-MHz news was made this month on several
fronts, At first reading, we thought that the
following was a 6-meter report: “On May 26 1
worked HISWPC, mobile in Santo Domingo, and
HIBRO. On May 28 I worked HISWPC again.”
Then the reparter, KP4AST, went on to sav that
he was using a TR-22. Two-meter frn was good tor
trapo, obviously, as this was a hop of uver 200
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2-METER STANDING
e 32 B 130 wsMEY 38 101285
N 4 ey 1
WIAZK 34 8 1412 KSBXG 38 1D 13490
WIWHT 31 8 1300 WSAJG 33 9 1360
KiUGQ 30 § (370 WSUkQ 3391290
KSPTK 29 5 1330
WALEEQ 29 9 2624 26 7 1328
KIWHS 28 5 1sno WSLO 2
WIVTU 29 a3 lzes WSSXD 25 61265
WI1JSM 26 & 1100 W6GDO 18 5 1326
KIBKK 28 7 1275 WBWSQ 16 4 1390
K1IPXE 28 7 1250 WGPO 1% 7 8000
KIMT. 6 7 1250 KEHAA 13 4 1380
WIHDQ 24 7 1040 K&JYOQ I3 4 1240
K1RJH 22 7 1450 K6HMS 11 4 1258
WIFZA 22 7 9460 WIIRG 27 6 1320
WALJXN i8 T 990 KTMNII 26 5 1240
WIiMx 12 & 850 Kyicw 18 4 1278
K1Y 126 800 K7vTM 10 6 950
W2AZL 38 9 2500 wakpy 42 10 1310
W2NLY 37 B8 1300 waAxU 38 8 1975
W2C XY 27 8 1360 wsIny 35 & 1150
W2aR| 37 8 1320 wavIo 36 8 1100
W2BLV 36 B 1150 wg DT 36 8 1150
W2RTH = 34 8 1215 wgpEQ 35 8 1200
WAZEGK 33 8 1340 waNOH 31 8 1165
wacux 332 8 1334 keqww 31 8 1125
WB2ZWIK 32 8 10BD wagtly 2B B &azn
WAZCIK 31 8 1160 wsTIU 54 B 1000
‘é"gggg gg g %;’*gg KBZES 22 B 675
W2CNS 27 B 1150 WK95GD 42 9 1300
K2ONR a5 7 1zp0 WASDOT 4] 9 1303
WR2SIH 25 6 1oo0 WIAAG 41 9 1200
WAZEME 23 & 1335 K9AAJ 41 9 1200
KI2BWR 23 7 1350 WKSUIF 41 9 1150
WAZPMW 23 & 1oog WIYYF 41 31050
W2DWJ 23 & 30 WIBRN 36 O 1260
WAZUDT 22 7 1iozo WOPBP x4 8 820
WRE2YQU 22 & asp KOHMB 33 10 1820
WB2FXB 21 & 915 WHNGV az 3 915
K2YCO 21 ¢ 750 WAYQZE 28 g ggg
WoInJ 26
WIRUE 3 8 1250
WIBHG 3?‘, g8 1260 WKOMQS 45 10 1605
K3CFY 35 8 1200 WBLER 44 9 1440
WIGKP 37 & 1i08 WeDQY 41 9 1300
WagDP 29 8 izz5 WABCHK 20 21120
WA3IGPL 26 & 1100 WOLFE 40 a 1100
W3LNA 26 & Hro WREYE 35 9 1380
WIOMY 26 8 300 WRENC 3% 9 1360
H3CFA 25 & 1zoa WPRLI 35 81139
WaTMZ 54 3 1oag WREMS 34 10 1320
W3HE 23 8 1310 WPLCN 33 91100
W3TFA 21 3 1342 WPRLI 31 91115
K3IOBU 29 7 a3 WRDRL 27 9 1295
K3QoQ/s 0 7 e00 WHMIS 25 8 1107
W3ZD 20 7 850 WEIZIN 7 2 500
3 g 12 VEZDFO 33 3 1385
{;ﬁng 32 g %]gg VEPRZD 23 7 1309
wawNEH 38 9 135p YE2YL 28 81200
waHHK 38 o 12sp YEEZBZD 23 71309
KAEJQ 37 8 1125 VYEZHW i & 200
a1 36 8 1aps VE3ASUO 37 81290
WAVHH 36 8 1iop “E3BQN 37 8 1250
WACKE 35 # 14a0 VE3EZC 33 3 1283
HAGIE 35 @ lses VEIAIB 29 8 1340
WAFS 34 8 1150 VEIEVW 28 8 1lio0
WiAWS  ho g 13sp VE3DSS 27 81200
WaISS 29 3 1000 YE3CWT 27 71072
WSUGO 43 1p 1398 o CoEMS 248 1100
WSORM 42 1o 130y YRIBAM 1z 37920
W5he| a2 9 1289 SM7BAE 1 1 11055
KEWXZ 38 10 1450 VHKIATN 3z 310417
WEWAX 38 lo 1310 #L1aZR 2 211085
The fiqures after each call refer to states, call areas,
and mileage of best 1% Hevised August, 1973,

miles, But then Pedro began to hear repeaters, one
ut 146.73 and another on 146,911 On the morning
of the 29th, he heard a repeater an 146.85, and by
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ealling on .25 he got a reply from K4HD in Miami.
KP4AST also worked several stations through the
Miami repeater, 34-76, At first Pedro found it haed
oy get stations to come back to him, as mainland
fm-ers thought they were being hoaxed! But
KP4AST is *“for geal” He drives a kilowatt
amplifier with his TR-22, and has a 20-element
array 1A5 feet above ground, and that on
3000-foot site with an open horizon out over the
Atlantic and the Caribbean. Four 20-element
arrays will soon be eombined to make an
f0-element array at KP2AST. Be sure {o Keep us
informed of your results, Pedro. You should be
able to do some fine DX work on 146-MHz fm!

WAIFIFO, East Hartford, Conn., reports re-
ception of WePO again, on May 28, No Q50 with
W6EPO since their first EME one of January, Sieve
now has an %877 amplifier on 144, similar to the
W6PO design. W6PQ continues to do well via the
lunar surfage, enjoving recent contacts with
KH6NS June Sth, KgMQS June 2, and WA2WOM,
Bob says W2AZL has a2 mean signal with his new
array, and WA2WOM is workable most anytime the
moon Is in proper position. Bob also “had another
ho-bum contact with SM7BAE.” Obviousty, after
one works the buygs from his moonbounce system,
the results are repeatable without much difficulty.
WePD now has 15 states worked on two meters,
seven of which via the moon. He has also worked
Sweden, Australia, Canada and Germany, leaving
Asia and Africa needed for a 144-MHz WAC.

We have several Oscar reports on hand, but with
the exceptions below will not deal with these in
detail here. They will he part of the total Oscar
record eventually. Its worthy of note, however,
that K7BBO had 47 states and 4060 QS50s via
Oscar 6, us of the end of May.

WOLER says that intense E on May 24 filled
the " fm broadcast bhand with skip signals in
Minneapolis. John worked WQRLI via backscatter
on 144, The same thing happened May 28. I'm
surprised to have received no reports of 2-meter £,
Personal observation leads me to believe £ was on
144 several times in early June, sspecially the
evening of the 10th when 107.9-MHz tm broadcast
stations from Washington were solid into WSKHT,
near Oklahoma City, for more than one hour.

John, WHLER, commented ulso on the opinion
some have expressed that Oscar 6 has caused an
enodus of 2-meter DXers to the satellite mode.
Says John, *1 do not agree with these individuals
entirely. Oscar was not intended to replace vhf
DXing or to replace repeaters, but was intended to
be another mode of communication. Oscar 6 has
peen the tirst long-life operational satellite for the
amateur, providing teliable sztellite communication
ovver long distances, month after month. It was,
and still is, exciting to hear one’s signal returning
from an active satellite. Ay time has passed since
the October 15 faunch, more and better functional
uses are being found for the satellite. A few such
things as propagation studies apd warnings,
scheduling and rag-chewing are included, but as
the ald saving goes, ‘T would rather do it myself.’
Nothing can replace the excitement of meteor
seatter, long-hauf tropo, moonbounce, or ather DX
modes. Those who have condemned the (Oscar
program showuld give thought to whai Oscar 6 can
Jdo to advanee our understanding of propagation
mechanics. Oscar & has been a tremendous
technical achievement for amateur radio:
something ail of us shonid take pride in -- end of
seyrmon.”

Erom WMartinique, in the Caribbean, comes
word, from FM7AB he has 100 watts on ¢w and
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would entertain some meteor scatter schedules. He
should be contacted via: FM7AB, Observatoire,
97250 Fonds Street, Denis, Island of Martinigue,
FWT.

VEIAUC has written to say that in 1969 his
call was changed to the present VE1ZN and that he
is looking to begin again 2-meter DXing, And
YETANP reports working W7IRG, Montana, on
sideband meteor scatier May 5.

WERBSBKY, Tulsa, Oklakoma, made his first m.s.
contact May 13, working “the ole pro™ K4IXC,
Florida. WBSBKY would like further meteor
schedules.

220-MHz tropo tests began Ilune 1 between
Cafifornia and KHeBZE, Hawail. Some 14
California stations were participating in the nightly
schedules across the 2500-mile path. The schedules
were due to run until mid-July, and then resume in
mid-September through November. Similar fests
are being run on 432, Stations interesied in
participating should contact WB6NMT or W6TFZL.
As of this writing, June 20, no results had vet been
reported.

In Canada, VE2YU has nearly completed a
kilowatt amplifier, but is now active running 40
watts and a | 3-element Yagi.

If vou have not already done so, 220 operators
are urged to read the lead of this month’s column.

432-MHz tropo opened the evening of May 21
and morning of May 22, across the Gulf of Mexico
between Florida and Texas. K4NTD, Cakland, and
WATTWH, Avburndale, worked WSGVE, Waco;
WSHN, Dallas; WSUND. neur Dallas; and WSLDV,
Houston with 83 to §9 signals. WSUND, running
100 milliwatts, was 539 in Florida! Switching to
1296, K4NTD heard WSLDV, 539, over a 850-mile
path and W5SHN, 529, 952 miles. WS5HN heard
K4NTDs 2 waftts briefly, but no contact was
made. W5GVE, Waco, reéports W4UWH was 59 on
b, The contact gave Bill his Toutth siate on 432,
A letter from WSHN (also WS5AJG) reported the
same opening. Leroy says if only K4ANTD had a
few more watlg, they wonld have had 2 new 1296
tropo record.

Also in 5-land, KSPIR has joined WSQRH on
432 in Oklahoma City. WSWAX is also active from
Oklahoma and WASUNL is on in  Arkansas,
K2LGJ, Buttulo, New York, is seeking long-hamui
tropo schedules for his 500 watis and array of four
13-element Yagis.

WaFZI, San Jose, worked VEK2AMW, Australia,
via moonbounce May 5 over an “‘earthly’ distance
of 7306 miles. Joe i also scheduiing VETBRG,
K2UYH, WowCD, F8DO and G3LTF,

WaIFU, Virginia, says he and W3IBSV,
Maryland, are now hoth active on 1296 So far,
WAaIFL has worked W20MS and WA2LTM, N.J.,
W3IBSV and W3IAED, Maryland, and Ka4QIF,
Virginia. On May 19, W3CCX/3, operated by
Ki1SHE, RKUIDY, WA2LTM and WA3NGK was
active from Delaware, handing out 11 contacts in
five states. K3GIW of the Wilmington repeater
group hosted the Pack-Rat Expedition.

The San Bernardino Microwave Society is
building prototypes for a 2304-¥MHz heacon trans-
mitter, hapefully for Oscar 7, K6HIJ, WARZKY,
and WAHGEXV are buiiding them. WASEXY reports
100 mW output from his, which uses a crystal
oscillator on 115.2 MHz, a doubler to 230.4, and
theee stages of amplification to drive a step-
recovery diode multiplier to 2304, Chuck also is at
work on a 20-foot ribbed dish, which maintains a
surface wceuracy of plus-ar-minus 1f32 inch, out tn
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1215-MHz STANDING

KEPKE 7 4 500 W4VHH 2 1 350
Ko @EP/1 7 3 300 WSLDV 1 1 owQ
WAZLTM 12 & 770 KEPUF 1 1 290
WwWz0OMS 8 5 537 WSAJG 1 1 235
K2UYH 8 5 %20 KSLLL 1 1 235
K2JNG 8 4 305 WSBHPT 1 1 235
WAZVTR 6 4 33_3 WRYILO 5 4 851
K2YCO 3 2 330 ey 4 3 300
K3luv 7 4 320 wowecp 3 3 770
K1SFF/3 7 4 260 wagHUY 3 2 220
KAQIF B 5 5Bl walTe 3 2 165
KaNTD 2 1 350 yE3Hw 1 1 260

Listing revised August, 1973,

19 feet. Experimentation with 2304-MHz mixers is
also in progress at WASEXY,

lonospheric Physicist for Arecibo

Cornell  tniversity invites applications for a
postion as seientist, to conduet ionospheric re-
search al the Arecibo Observatory in Puerio Rico.
The applicant should have 2 strong background in
several of the following flelds: ionospheric physics,
plasma physics, radio wave propagation, radar
techniques, signal processing and numerical data
analysis. Applications with curriculum and employ-
ment vitae and references should be addressed to:
The Director of Operations, Arecibo Observatory,
PO Box 9935, Arecibo PR 00612, e

Astronomical Time

Previous to 1925, mean solar time was
reckoned from noon in astronnmical practice,
instead of from midnight as in ¢ivil timekeeping.
The mean solar day beginning at noon, 12 hours
after the midnight at the begiuning of the same
civil date, was known as the astronomical day, and
the time reckoned from noon was valled
astronomical time to distinguish it from civil time
reckoned from midnight. By international agree-
ment, the use of ustronomical time was (is-
vontinued at the end of the vear 1924,

in using astronomical tables and ephemerides
toe years preceding and immediately following the
discontinuance, care I8 necessary to avoid error
because of the confusion in terminology that
resulted. Mean solar time reckoned from mean
noon on the meridian of Greenwich was known ag
CGreenwich Mean Time: reckoned from mean noon
on a local meridian, local mean time. In the
national ephemerides for 1925, Universal Time was
introduced, but under a variety of names. In the
Hritish Nautical Almanac the same designation,
Greenwich Mean Time. was still used for the new
reckoning, whereas in the A mevican Ephemeris and
Nautical Almanac the designation Greenwich Civil
Time was adopted. Fventually both designations
were dropped, and replaced by Universal Time;
however, the term Greenwich Mean Time is now
used in the navigational publications of Inglish-
speaking countries, instead of Universal Time.

T distinguish the two different reckonings that
have both been called Greepwich Mean Time, the
designation Greenwich Mean Astronomical Time
should be used in referring to dates before 1923
when the tlme then known as Greenwich Mean
Time is intended; and for dates in and after 1925
the reckoning from midnight should be exclusively
used. (Tnx (0.5 Bureau of Standards and Ko6HV,)
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VEBANW is shown at the operating position of
VABNC, the special call issued to commemorate
the Golden Jubilee of the Northern Alberta Radlo
Club. The station was set up during the Golden
Jubilee Hamtest held last tall in Edmonton, and
made hundreds of contacts during over 24 hours of
continuous operation at the hamfest.

When K1RES installed his new 7-element beam he - :
decided to call on a little outside help —the locat B sk L e
helicopter service! » - - - ; -

Fxcept for one instance WATRXA always
convinced hig neighbor that TVI was not the resulé
of his amateur radio operation. In desperation the
neighbor came over one day saying “‘your amateur
radio gets into my TV set, the radio, stereo,
telephone and everything else including my wife’s
sewing machine and mixer, but the next time a
piece of toast pops up shouting “WATRXA"™ [ am
coming over. and stomp the very daylights out of
you.” The complaining neighbor now has a WNT
calll — W70CX

The chap in the Beefeaters umform is Roy Reed,
ane of the Yeoman Warders of the Tower of
t.ondon, and known on the ham bands as G3LEX.
Yeoman Warders arg ex-servicemen who have
completed & minimum of 22 years in the British
army ar air force. Roy lives in the Tower with his
wife and daughter and operates from their house,
tehind the outer watl of the Tower.

QsT for



GEORGE HART, WINIM
Communications Manager

ELLEN WHITE, W1YL
Deputy Communications Mgr.

ASST. COMMS. MGRS.: DXCC, R. L. WHITE, WICW; Hq. Station, C. R. BENDER, WIWPR;
Contests, F.D. NISWANDER, WA1PID: Public Service, W, C. MANN, WAIFCM.

Code Practice Tapes. From time fo time
the headquarters gets requests for taped code
practice. These requests vary from simple taped
versions of the WIAW sessions to made-to-order
tapes, from standard audio tapes to Wheatsone
perforated tapes. The demand for code practice
material, in whatever form, is very high. And as
popular and as much used as the WIAW program
is, there seems to be a demand for other forms of
code practice as well, especially for the beginner in
International Code.

S0 it would seem that an addition to the ARRL
Training Aids program in the form of code fapes or
records is in order. Fine. Sounds easy. All we have
te do is make some {ape recordings of WIAW and
make them available to clubs for use in club
training programs, just &s we do films and tape
lectures, Clubs can either use the tapes and retumn
them, or make copies of them to keep for repeated
use returming the master copy so it can be
circulated again, Tapes will have to be erased and
re-tecorded every so often, because the material
starts becoming memorized after a certain period
of time, Once per month or so should be suificient,

Yes, wmaking fapes of WIAW code practice
avrilable here for affiliated club use, shouldn’t be
too difficult, and by the time you read this there
will be a few such tapes on hand in our TA library.
Affiliated clubs wanting to use them may do so on
the same basis on which they use our films — a
booking request, specific date, you pay return
postage. We'll have both the “slow speed® version
(5-7%-10-13) and the “high speed” version

Meet Your SCM

Here's lowa SCM “Big Al Culbert, KOYVU, a
Plant Maintenance Superintendent for the White
Farm Equipment Company in Charles City, Al
attended lowa State College, Stout State Coliege
{Menomonie, WI}, lowa State . Graduate College
and MIT. He has been licensed since 1960, and
holds Extra Class and 2nd class radiotelephone and
is an EC and Assistant Director for the Midwest
Division. Al has been active in numerous contests,
holds RCC, WAS and DXCC. He is a member and
former secretary-treasurer for the North lowa
ARC, Favorite bands at KOYVU are 80/20 cw and
75/20 ssh, Other hobbies include flying (com-
mercial, instrument, muitiengine], fishing, golf and
watar sports,
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(35-30-25-20-15), recorded on 7% reel-to-reel tapes
at 3-3/4 i.p.s.. and perhaps also on C-60 cassettes.

In passing, we can’t help but note that it would
be a lot easier for alf concerned if clubs interested
in having tapes of W1AW code practice just set up
some recording equipment and “roll their own.™
Clubs {individuals, too, for that matter) m the
northeast in particular, with a little repetition in
effort, should be able to get pretty clear re-
cordings, even more valuable for practice purposes
in that the various little on-air noises will also be
present to give the practice that realistic touch.
W1AW comes in loud and clear almost everywhere
in the country, at one time or another, on one
frequency or another, Bide your time, keep trying,
sooner or later youll be able to get 4 good, clear
signal from the headquarters station. When you do,
throw on your recorder, If the path is pood one
night (or day), chances are that it will repeat at the
same time on following days, so make as many
recordings as you can. to tide you over for periods
when reception is not good. There ate more than
one way to skin a cat, and to get taped code
practice toa.

But of course the W1 AW code practice may not
meet your exact {or exacting) requiremenis. It is,
after all, pretty standard and varies little in format
from day to day. As the conduciors of the
prograin, we have received requests to run practice
at speeds covering nearly every wpm from one
through 25, and at neatly every 5-wpm increment
from 25 through 70. s simply amazing how
unaware s¢ many people ate of anvone's needs or




New A-I Operators

W2SUE WA2CLB WB2LZN WSKC K6NB
WTCGF WATIRL WATKNW W9KT WOLNOQ
DJ3HT DI4KM EASID JALAG TU2BX.

desires but their own. If we tried to meet all needs
via the W1AW program, we would be sending code
praciice 24 hours a day at speeds varying from 1
through 70 wpm on all bands from at least half a
dozen locations throughout the U.S. and Canada.
So, forget it!

How about made-to-order tapes, then? Possible,
but almost prohibitively expensive — at least in
staff time. Some counsideration iz being given to
expanding the Training Aids program so that some
additional services may be possible, however, and it
is not impossible that a greater number of different
arrangements can be made available, not to
mention a complete taped code course for
beginners, starting from scratch. If ail goes well we
can look fur something like this to become
available this fall or winter. Taping facilities are
available at HQ, but they aren’t unlimited. And
when it comes to making a variety of cade practice
tapes avaitable, we have to consider such variables
as code speeds, sequences, tape speeds, Kind of
tape, methods of booking, shipping, frequency of
obsolescance, kind of text, and a few other things
that will undoubtedly come up in the process. So
vou see, making code tapes available isn’'t quite so
easy as it svunds,

DXAC Summary. A communication from DX
Advisory Committee Vice Chairman W6RGG re-
quests a rundown of DXAC recommendations and
2 reminder that the committee is standing by at all
times for field input. Here is a listing of DXAC
recommendations in the order in which submitted
and the current status of each one:

1} Recommend that unadministered arsas not
be accepted for country status. Accepted, and now
appears as a part of the criteria,

2) Recommend annulment of Maria Theresa in
DXCC lList. Accepted; facts showed that this
“oountry” actually does not axist,

3 Recommend that cross-mode contacts be
allowed for SBRDXCC credit. Returned to com-
mittee pending disposition of other matters felt to
he related.

4) Recommend that DXAC be given the
opportunity of advising HQ on additions to the

5-BAND AWARDS
(Updating the July 1973 listing.)

SBDXCC: (starting with number 252),
W2GUH DKIFW WSSBX WOLT WA4DRU
PZICU SP3DOI WAZHSU OZBKR WIWYB
KI1ZND WB2IEC WICH.
JBWAS: (Starting wath
KHeGEKD.

number 151),

114

“Countries™ Uist. Accepted for cases in which
standard criteria cannot be applied.

5% Recommend that plagque be made available
to those on Honor Roil. Board of (irectors
voncurrently ordered a pin tfor Honor Rollers: this
was telt to cover the field.

6) Recommend establishment of a 160-meter
DX Award. Retwrned fo commitfee for further
development,

1) Recommend deletion of presently-
unadmipistered areas from “Countries” List. Re-
jected, primarily ax to form, on advice of General
Connsel.

%) Recommend consclidation of DXCC to
single mixed-mode yward. Accepted and scheduied
for implementation in Sepiember, to allow those
now wotking toward DXCC-Phone to have a
chance to complete it.

9) Recommend that plaque be made available
to those on Honor Roll that have DXCC credit for
all countries on current “Countries™ List. Con-
sideration deferred pending many changes DXAC is
discussing to DXCC Rules and “Countries” List

i) Recommend pins fur 2007 god “300"
club, DXCC. Rejected by vote of HBoard of
Directors.

Many other items have been discussed and
voted on, but only the above were officially
recommended to headquazters by vote of the
majority of committee members,

The DX Advisory Committee actively seeks
ideas, opinions, programs and advice from DXers.
Your card or letter sent to; DXAC, ARRL HO,
225 Main §t., Newington, CT 06111, will be made
available to the committee for its consideration.
See Hst, p. &1 June ST, for a complete list of
committee members. — WINJM,

CLUB COUNCILS AND FEDERATIONS

Add to the June QST list (p. 115) the Northern
Virginiz Amateuwr Radio Council, sponsors of the
Roanoke Diviston ARRL Convention, Sept. 14-16
at Reston, Va. Secretaty is Leland W. Smith, Jt.,
W4YZC, 10820 Woodhaven ., YFairfax, Va.
22030, Register your ciub council with ARRL
headquarters so it will make this semiannual
listing.

SCM ELECTION NOTICE
To all ARRL members in the Sections listed below,

Yuu are hereby notified that an election for Section
Commumcations Manager is about ta be held in yaur respective
sections. This notice supersedes previous notlees.

Nominating petitions ar: solicited, The signatures of five or
more ARRL full members of the Section concemed are
1equired nn peach petition, No member shall sign mare than one
petition,

Each candidate for Sectlon Communications Manager must
have been hath the holder of amateur Conditional Class license
or higher (Canadian Advanced Amateur Certificate) and an
AREL full member for at [east twa yewrs unmediately priok to
recpipt of petition at headguarters. Petitions maust be received
oft o1 before 4:30 PM Eastern loeal time on the elosing dates
specified. In cases where no valid norunating petitions were
received in response to previous notices, the closing dates are set
abead to the dates given herewith, The complete name, address,
Zip code of the candidate and sigers should be included with
the petition. it s adwisable thet a few c¢xtra roll-member
signatures be obtained, to insuce that it will be valid,

QsT for
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@ DX CENTURY CLUB AWARRDS

335

New Members

WIRER 32 1BCD 144 UW3IHQ 110 LUIFAN 104 WB20FS 102
LK IFW 1% WIKM 143 KQCMF 109 UKSLAA 104 WRGACR 102
WA4PYD 226 JA4XH 140 WSEKF 109 WB6ORX 104 WBRFGV 102
WBIGIT 20 KHeGCY 137 HBYPG 107 HRYSO 103 9M2AR 02
PY4AKR 206 pYaHL 134 WAILIR 107 JA3IPPR 103 WA20KN 14
JATBNW 189 UA2AG 134 VE3IBUX 107 UA3LAB 103 WA7TSLC n1
WPGGC 175 SMEEOV 125 WAGOPR 107 VE2QT 103 WAREHG 101
TWSNM 71 RITZD 122 VBSZBR W05 WAZDHG 103 HBYAQW 100
K2AG) 165 Wrv0z 122 WR4SEQ 105 KsPWR 102 JA9BCU 100
WAQIDX 1T DI4RK 104 UYSFF 102 EK4RU 1)
DEIFW 276 WRIPGM 161 UARAAX 124 [I3KD 109 DLISY 105
WI1INV 265 JwsNM 159 WBIHAK 121 JAIUVD 108 LA%?M 105
WA4PYD 225 WsSZV 141 VESPW PN wavMH 17 RIVUL (o4
WhSUN 209 W4EH 132 LASNC 118 WwASOPE 107 UJARDG 103
:J?gg} fgj’ iifﬁo Bz WIKM 116 DE4SB 106 JAIPPR 102
AG AFIC TAZVRS 110
Raaal . TA4XH 106 wW2AXR 101
Endorsements

BT KeGUY 280 g3sxo 240 yuiss 20 WOFT 180
GIEXT 1 xeseL 280 k400 240 DISAI 200 WAIMAG 180
RITQC B DHGNY 280 gReMo 240 DUHT M0 DKWV 160
oAl 30 VESEU D80 guepoC 24y EASNA 200 DLTBW 160
AL Yon WsQBM ;80 WAZFCA 24D HASDA 200 GAYG 160
KACED o KAOTT 70 WAGIW 240 JASDWT 200 HBYANR 16D
KAVFQ 3o BN Y WRAUYD 240 KeZXS 200 KSCSK 160
PAGVO 310 pokB 210 wierz M40 VS6DO 200 KSHEN 160
koAWK 305 LouZL 60 WASGPX 240 W2HN 200 K9EHP 160
WAREZ 308 kP 260 worr 40 W2TKG 200 UASRY 160
WASGFE 3085 noiony 280 KIZND 220 WPEXD/4 200 VPIGD 160
WICRE 200 ot 399 HB9AMO 220 WSHIC M0 WALEVX 160
WIDRW 300 et 2% KIAGB 20 WIGKJ 200 WAIMBP 160
WRZCK 300 qmaaly  oan KOIR 220 YUZAKL 200 WB2FBF 16D
PYSATL 300 poiaor e OEJHOW 220 DI4WG 180 WB4SIG 160
wiapch a9 MDY PY4ALC 220 DIRQP 180 WEEOL 60
Wiyt sap (MKW 250 gpgap 220 EABBK 180 W6KYA 16D
WRCFG 200 wASKMC 230 w4PUD 220 JAZAHR 180 W6DKX 160
FIIAAD 200 JASTDY 230 wasyMw 220 Kéka IR0 WOMLG 160
pLior 280 NN 20 weviy 220 WASEEM 180 WIOYZ 160

WASFLT 220 CE3YO 140
HBITL 335 W4ELB B WI1CoA 260 OH3NY 220 WAJ4NIB 140
SMSAZU 315 ZL3AAD 290 WIRAD 26U WAFCA 220 WRPCA 180
WY 310 FAIIY 80 WEUSG 260 WIIF 220 DL7PW 160
K3GKU 310 FRCW 280 WILAA 260 WIIWE 220 [2TEL 1600
WIEVW 30 K6GUY 280 WOKB 250 DESXN 200 JAIDQT 160
W6GRV 310 WIDO 280 K4OPR 240 XJUFM 200 K2GBC 6D
YVSEC 110 WICRE 280 KSVQK 40 KEZXS 200 K9EHP 160
WHIWOU 3100 W4REZ 280 QEIPC 240 K6ZXS 200 WAZEJS 160
KoVH 305 KIOTY 270 WAGIW 240 W2MPK 200 WB2FBF 160
WaCCB 305 K4YFQ 270 K3ILL 220 W6FHA 200 WA4ROD 160
WILTR 305 WsAOL 270 K3SXQ 220 WPAUS 200 WSLIT 160
255PC 300 WeHUR 270 KelR 220 KPTOV 180 W6BWM 160

Radiotelephone listings follow the general-type “New Member™ and “Endorsernent” listings — May 1-31, 1973

KHEHC
LAIP
SPYEEE
UKAWAC
UAPFD
LQ2MU
WAGCPP
WATKLK
WAILEY

WBZEWS
WAIPEL
WIRET
WSEOL
WASCPP
WRIATE
WEBHGKU

EATOM
w2035
WA2RAZ
Wirzijs
WASTYR
GIDPX/Wé
WeDZK
WIKBZ
WROEEF
WAQTKI
FTIUSF
K3DUT
KSUGS
WAIKKT
K4CEY
K4NK
WARMB
WB4TDH
WIMYG
WEYAAQ
WBYEEF

WOMLG
CTIPQ
K3IBCG
K3INEZ
K4BKES6
WSHFA
WaKYA
ET3USF
WIWXZ
W2YRK
WE4NKO

ran
100

"D

Lon
100
100
100
100
100

101
Lo0
100
100
100
100
106

Inr the endorsement [istings shown, totals from (20 through the 240 level are given in increments of 20, from 250
through 300 in increments of 10 and above 300 in increments of 5. The totals shown do not necessarily represent the
exact credits given but only that the participant has reached the endorsement group indicated.

i4n
140
140
140
140
141}
140
140
140
140
120
120
120
120
130
120
120
120
120
120
120

160
140
140
140
140
140
141}
120
120
20
2n

blections will take place as sonn after the closing dates
specitied as full snformation on the candidates can be obtained.,
Candudates’ numes will be listed on the ballet in alphabetical
arder

The folfowing aominating form s sugsested. (Signers shauld
be sire to give vity, street address and Zip code.)
Communications Manager, ARRL {Place and date)
225 Main St., Newington, Coan. 06111

We, the undersigned full members of the , . . . . ARRL
Section oi the division, herelyy nomirate . . . . a8

August 1973

candicate for Section Communicarions Manager for this Section
for the next two-year term of office.
You ae ucged to take the initiative gnd file nominating
petitions immediately,
George Hart, WINGY, Communications Manager

Closing Present
Section  Dare Current SCM Term Ends
Idaho 9/16/73  D.A. Crisp, WIZNN 12010/72
NDak.,  910/T3  ©.1. Sheets, WODM 3BT
115




WiAW SPRING-SUMMER SCHEDULE
(April 29—~0ciober 28)
{The specific frequencies shown below are approximate and indicate general operating periods)

The ARRL Maxim Memorial Station weleomes vimtors. Operating-visiting hours are Mondey through Friday
1 po=1 axt. EDST, SBaturday 7 p.s.-1:0 A, BDRT xnd Sunday 3 pm=11:00 pm. EDET. The station address
is 226 Main Htreet, Aewmgton, Conn.,, zbout 7 miles south of Hartford, A mep zhowing local streat detnil will be

sent upon request, Jf you wish to upu‘at.e yoil must have your original operator’s licemse with you. The station
will be cloved Mag 2, July 4, wed September 3.
Times/ Daye
QOMT Sunday Monday  Tuesdoy Wednesday Thuraday Friday Saturday
neoo Creananiea <= e ~CwW B ETINL >
Qr20-0100+ v 3.7 Novid (4,080 14.080 T.156 Nov.® 14.080
i) PHONE BULLETIN® - — 8o —— o o
0105-01304 ... 3.990 0,190 145,588 21. 3 0
13D .'IC.FJ'f {35-18 wpm T”l‘hSat. 5-25 WP MWFSm DETAES BELOW ———
0230-0300‘ 3.58D ans e 5.5H0
RITY BULL.3 “ RTTY BUI.I.[-:'I."I]\I‘a g
3 PHONE BULL.® b - —— PHONE BULLETIN? ——— - -
11335 Oéﬂﬂ* 7. :'.90 3000 7.200 3.990 7.200
‘W BULL: e - WY BULLETIN‘i —
042(1 |]’=l)0‘ . 37 Nov 5 T.080 3.9 EAt Nuv
124 OSCAR*—
13[}0 CODE PRACTICE! (5-125 wpm MWF, 35-15 wpm TTh) DETAILS BELOW
U7HI- 1800 Ztiﬁcw i1/ 28ssk% I Wt 21/48ashs Qlf’zﬂew
1400 OSCARY >
1900 -2000 . 8[! 7000 14,005 RTTY 7,200 7,080
#00-2030 R 21,’2833!’.\“ A1/ Wew? MEFELELY 21/Mow’ 1/ 284shs
2030 .. PR Cw RULL 1 iiiieens W BULLY  iiseniiins an
2100-2130 7.16 Nov.® 211 Nov 7.15 Nov s .1 Nov® 18 Rovy |
2130 crrmrararaa RETY HULL T reasnaas RTTY BULLS ,......cc0 o
2200 CPNY a 095‘ RTTY ’5 625 R‘TTY’ 14,095¢ RTTY [ 1-"\1“
2300 . e remaeraees BULL3S NS Ceran aees
230 e e CODE PRACTICE (10 l3-15 wpm) DETAILS BELOW - e

LOW Bulleting (18 wpm) and code practice on [805, 3,580, 7.080. 14.080, 21.080, 28080, 50, 080 and 145.388 MHz.
2 Phone Bulletine on 1520, 2900, 7.290, 14.200. #1.390, 28,560, 50.100 and 145.588 MHa.

*RTTY Bulletins, on 3.825, 7 083, 14,008, 21.445, and 28005 MHz, Bulleting rﬂpwted when fime permits.

¢ Starting time spgproximate, fu!fnwmp: ennelusion wf halletin or code practice.

B WIAW will tune the indiented bands for Noviee eulls, returning the eall on the frequency on which ealled.

* Participation in section traffic nets,

7 Operation will be on wite of the following frequencies: 27 0%, 21,08, 1.1, 28,02, 28,08, 24.1 MH=.
*Operation will be on one of the following Erequencies: 21,260, 21,390, 28,590 MHz.

W When mn OBCAR sutellite 15 in orhat, dady ipdated orhital data 15 sent at 18 WPM on ew frequencies.
WABCAR orbital data for the coming week, o HTTY frequencies,

U (h3CAHR orbital data tor the cormmg week, on ew frequenries,

WIAW CODE PRACTICE

WT1AW transmits code practice according to the
following schedule. Approximate freguencies are
1.805 3.58 7T.08 14,08 21,08 28.08 50.08 and
145.588 MHz. tour practice purposes the order of
waords in each line may be reversed during the 5-13
wpm transmissions. Each tape carries checking
references.

The 0130 GMT practice is omitted four times 2
vear on Jdesignated nights when Freguency
Measuring Tests are sent in this period. To improve
your fist by sending in step with W1 AW (but not
aver the air!), and to allow checking the accuracy
of your copy on certain tapes, note the GMT dates
and QST practice text (from the issue 2 months
previous) to be sent in the 0130 GMT practice on

Speeds Logal TimestDays GMT the following d

10-13-15  7:30 PM EDST dy #330qy ¢ Toflowing dates:

- 4130 PM PRST Aug. &: 1t Seems to Us

5:7%-10-  9:30 PM EDST SnTTHS 0130 MWFSN  aug i6; Correspondence

13-20-25  5:30 PM PDST Aug. 22  League Lines

5-71-10-  9:00 AM EDST MWF 1300 MWF a0 as: ARES

13-20-25  6:00 AM PDST ‘%:ep. “s:  World Above

35-30-25-  9:30 PM EDST MWF DL3UTTHS  gep. 7: YL News

20-15 5130 PM PDST

35-30-25-  9:00 AM EDST TTh 1300 TTh

20-15 5:00 AM PDST

Marne 10/73 P Sterling, K1TEV 6973
fenn, 9W10/%3 0D, Keaton, WA4GLS 71773
IN A COMMUNICATIONS EMERGENCY, Mamtoba 9/LOVI3 S, Fink, VESEQG T10f73
MONITOR WIAW FOR SPECIAL BULLE, | [ 073 RRlasianoc oo
TINS AS FOLLOWS (times in GMT). RL 9/10/73  LE. lohnson, K1AAY 1012173
. S.Dak.  9/I0/T3  b.C Gray, WAPCPX ATy
FPhone: tn the hour, KBay  I0/73 P Parker, WEOLIN /LT3
RTTY: At 15 minutes past the hour, £.9q, HN0T3 G.S. Van Dyke, Jr, WIHK  11/10/73
CW: On the half hour. Ore_ #/t0/73  D.T. Justice, KTWWR L1/10/73
. Hawaii  9/10/73  L.R. Wical. KHEBZF 11/11/73
(Cuntinwed on page 118}
QST for

‘1‘!6



Operating Events .

AUGUST

i WHOWP Qualifying Run (W6ZRJ, aiternate) 10-35 wpm at
0400 GMT on 3590/7090 kHz, This is 210G PDST the night of July
31, Please note that dates are always shown at least two months in
advance and fimes are the same local “clock time," ie. 9 BM local
Pacific time. Underline one minute of the highest speed copied,
certify copy made without aid and send to ARRL for grading.

45 Hlinois QSC Party, p. L1138 July,

11-12  COWE Contest (Wf/RTTY), Space Cadet (SO Party, p.
118 July,

14 WIAW Qualifying Bun (10-35 wpm at 0130 GMT) on
[.805 3.580 7.080 14.080 21.080 28.080 30.080 and [45.58%
MHz, This is 2130 EDST (9:30 PM EDST) the night of August 13,
Underline ore minute of top speed copied, state no 2ids used
(typewriters OK), sign and mail to ARRL with your fufl name, call
(if any}, and complete mailing address.

1819 NJ QSO Party, Wordd-Wide RTTY Comest, Triidad and
Tobago f; ce Amziversary (80 Party, p. 118 July,

1820  QRP QS0 Party, p. 119 july.

iv Awmerican Comtest, p. 119 July,

2526 All-Asian CW Contest, p. 119 July.
SEPTEMBER
[ WEOWP Qualifying Run.
&9 VHF QSO Party, this issue.
&2 Malta Special Activity Period, coptacts in any mode (or

mixed). Send in separate list of Malta stations worked for each band
showing date/time(Z), stations, RS(T), serials starting with 001, A
cectified copy of the applicant’s log signed by an official of his
club/society or by any ather two amateurs together with 10 1RCs or
$2 (U.8.) must be forwarded. Name, call and QTH must appear on
each sheet of paper, Special certificates. Award free of charge to
physically handicapped amatewrs and SWLs. Applications go to the
Awards Mgr., Lawrence Sinith, 9H1BB, ‘Noreen’, Francis Buhagiar
St., Birkirkara, Malta.

9 Fre, Measuring Tesz, upen to all, begins with a
callup at 0130 and 0430 GMT September 9. {Rerember, this is the
evening before, local time!). The periods for measurement start at
D137 (B0 meters), 0145 (40 meters) and 0153 (20 meters); for the
late run, 0437, 0445 and 0453, respectively. Each measuring period
lasts five minutes. Submit your averages for each S-minute period
which will be compared with the umpire’s averages during the same
period. (The umpire is a professional measuiring laboratory.) Telf
how many readings you tock te form your averages, Approximate
frequencies for the early run are 3559, 7067 and 14,096 kHz.
Late-run frequencies are 3547, 7035 and 14,112 kHz. Your entry
must be RECEIVED by September 20 to quaiify for the Q57 report
of the competition. WI1AW will start transmittivg the official
readings September 21,

i2 WIAW Qualifying Run.

1516 VHF Space Net Comtest commemorating the Apollo 19
mission, from 6 PM to 6EM your local time. Single or multioperator,
power classes 1-25, 25-100, 100 watts to | KW input, Trophies,
certificates, ete. Each complete QSO counts 2 points, each different
#ip code worked is 2 new smultiptier. Each contact on a different
band counts 2 points (zip codes count just once). All modes except
repeaters. All stations submitting logs will receive a participation
certiticate, Logs must be postmarked no later than September 3.
Send to Tony Slapkowski, WBIMTU, Box 909, Sicklerville, NJ
VBURE. Scandinaviaes Activity Cantest (SAC) cw, from 1500 Sept.
13 to 1800 GMT Sept. 16- BD-10 meters. Try to work as many
Scandinavian stations 2 possible. The same station may be worked
onee on each band during the contest. No cross mode. The prefixes:
LAJLIJLG (Norway), JW iSvalbard), X (Jan Mayen), OH
(Finland), OH@ (Aland Islands), OJ@ (Market Reef), OX {Green-
tand), OY (Faroe Islands}, OZ {Denmark) and SM/SK/SL (Sweden).
Operating classes are single operator, multloperator single trans-
mitter, maltioperator muititransmitter, Club stations are classed as
multiop. even if operated by one wpemator duting the contest.
Multi-multi stations must use a separate set of serials for each band.
The serial consists of RS(T}, plus numbez starting with 001. One
point for each complete Q80. Max. of 10 multipliets per band,
Final score equals complets Q8Os times the sum of multipliers.
Certificates. Logs must show date, GMT, stations, exchanges, bands,
twte of new multiplier. The summary sheet must indicate the

August 1973

L T T TP PIE PP SR PPPPP

. de WIYL

QSOfmultiplier breakdown by band, Usual declaration. Logs must
be maifed no later than Oct. 15, send to the Contest Mgr., Alf
Almedal, LASQK, N-4052, Royneberg, Norway.

1517 Washington State QSO Party, sponsored by the Boeing
Employees’ Amateur Radio Suciety {(BEARS), during the final
weekend of Washington State AR Week. Starts 2000Z Sept. 15 and
end 0200Z Sept. 17, 2l amateurs invited to participate. Wash.
stations score 1 point for each Q80 (inctuding contacts with other
Wash. amateurs), all others score 2 points per Wash, QS0, Wash.
stations multiply total contact points by the fotal of states, VE
provinces and countries worked. Others use Washington counties as
muit. (totak of 39 possible). Wash. stations send QSO no., RSCT)
and county. Others use state/province/country in lien of couaty.
Appropriate certificates. Suggested freqs.: cw 3560 7060 14060
21060 28060, phone 3935 7260 14280 21380, novice 3735 7125
21150 28160, Logs must show dateftime i GMT. stations,
exchanges, bands, modes and claimed score. loclude check sheet for
enines with more than 30 QSQOs. Usual declaration, no logs can be
returned. Results will be mailed to all. $.a s.e, is not required. Logs
must be postmarked no fater then Oct. 15, Send to BEARS, cfo
Contest Committee, Willis ID. Propst, KTRSB, 13415 38th Ave.
South, Seartle, Washington 98144,

%21 YL Howdy Days, p. 119 July,
2223 SAC phone {see Sept. 15-16 listing), VE/W Comtest, this
issue.

25 WIAW Morning Quadifyving Run,

28-Gct. 1 Dedta (SO Party, sponsored by the Delta Division of
ARRL, fram 2000Z Sept. 29 to 0200% Oct. 1, 1o time or power
restrictions. Amateurs cutside the Delta Div, (Ark., La., Miss.,
Tenn,) will attempt to work amateurs within the division. Delta
amateurs work both inside 2nd outside the division, Exchange QS0
no,, RS(T), OFH (ARRL section for non-Deltz amateurs countyf
state for Delta, Div. bams), Logs must include date/time, stations,
exchanges, bands, emission, multipliers. Stations may be worked on
each band/mode. Portables and mobiles may be reworked if they
change counties. Sugpested freqs.. cw 3550 7050 14050 21050
28050, ssb 3990 7290 14290 21390 28590, novice 3725 7125
21128 28125, To score: Delta Div, no. QSOs times na. uf ARRL
sections, outside amuteurs multiply the no. of Q8Os by the no. of
Delta counties worked (mmax. 3161. DX stations may he worked but
do not count as multipliers. Appropriate awards. Any station
disrupting 2 working Delta Div. traffic net or wiiose log exhibits
obvious irregularities will be disqualified from award consideration.
Lisgs must ke postmarked by Nov. 5 and send to Malcolm P, Keown
WSRUB, 213 Moonmist, Vicksburg, Miss 39180, Logs will be
returned, if cequested.

OCTOBER
3 WEOWP Qualifying Run,
&7 New Mexico (8O Parey, CQ-WE bftp. 118 July).

1 WIAW Quufifying Ren, \
CD Party phone, CARTG RITY 55, RSGB 21/28 MK

13-14

phone.,

1718  YLRL YL/AF cw.

2021 (D Paty cum NC (S0 Pay, Scouts Jamboree

an-the-Atr, RSGB 7 MMz o,
29 WIAW Special Evening Qualifying Rum,

Now. 1-2, YL/AP phone.
Now. 10, FMT.

Dec. 89, 160-Meter Contest.
PON'TSHodT
THOUBLE IN A
TRANSHITTER.
WHEN TIRED
OR SLEERY

(s




TT 18 with deep tegret that we reenrd the passing of
these amuateurs:
WATAGR, Fleanor M. Fiero, Assonet, MA
K1BXD, Ralph 1, Dodge, Feabody, MA
WKL, Edwin 8, Parker, Sebpe Village, MK
WIFYN, lrving 8. Simpson, Chatham, MA
W11F, Inha M. Hristow, Seekonk, MA
WIMBT, Fugene F. Camerlin, Chicopse, MA
WINCE, Albert (5, Hutchins, It., Foxhoro, MA
WIOFY, Gordon W, Gilhert, Beverly, MA
WA2BCT, Richard K. Carpenter, Newfield, NY
K2CR, Riehard 1. Zucker, Water Mill, NY
WR2DDL, Cyril ¢, Hartill, Valley Stream, NY
W2FEN, Charleg R. Wagrer, Aibany, NY
W2lJH, Genorge H. Iohnson, N, Troy, NY
WRIPKJ. Harry L. Chamberlatn, Baldwinsvilie, NY
WIAY K. Willilam 1. Kefly, Catonsville, MD
WIBAO, lames S, Whelan, Pittsburgh, A
WIGTZ, Buyuard . Taylor, Claymont, DF
WALET, Carl E. Miller, Baltimore, MD
KITYR, Walter . Andrewjeski, Middiefown, PA
KIWEZ, Harry ¥, Hume, Rosemont, PA
WIWMP, John H. kisher, Fast Stroudsburg, PA
KA4AN, Cline M. Cole, Knuxville, TN
WAA4BET, Ernest ). Gaines, Calboun, GA
WADEW. William D, Montgomery, Hautsville, AL
WA4GOL, lames R. Hay, Cleveland, I'N
WAGOB, Volney §, Cissna, Signal Mountain, TN
W4KZR, Hans H. Hilcken, 5t. Petersburg, EL.
WAVZU, Gerald M, Golightly, Memphis, TN
WA4YU, Harold E. Hotaling, St. Petershurg, FL
W4YZ, Max H, Edwards, Sarasaty, VL
W4ZAB, George b, Fischer, Pompano Beach, FL
WASIXO, Sammy L. Fields, Mesquite, TX
KSRKT, Omar B. Milligan, Oklahama City, QK
WiWI. Thomas O, McKinstry, Albuquerque, NM
W&CZE, Babian R, Fleteher, San Diego, CA
WEFWZ, Louis ). Riboni, Carmichael, CA
KEGKVIWSLILA, Willard (), Hatfield, Sr., Capistrano
Reach, CA
WRaHTN, Anthany (. Keliy, Santa Monica, CA
W6ULC, Johe (. Machin, Anderson, C4
K6WL, John N. Hurtt, Palm Desert, CA
WATKQX, Lewis Chastain, Jr., Tucson, AZ

Hilent Repg

WAIMDW, Karl E. Swensnn, Humbolde, AZ

W7V?, Charies H. Burson, Portland, OR

WBskKH, Clyde §. Hull, Big Rapids, M1

WABRKJ, Kenneth D. Maynard, Kearsarge, MI

WaskGD, William A, Hyde, Pontiag, MI

WAHKT, Fabian T. McAllister, St, Joseph, M

WBIZ, William G. Hruening, Saginaw, MT

Ex-8JZ, Faul D. Tennant, Shinnston, Wv

WRPYP, Fdward ). Zick, %t, Joseph, M[

WaRQZF, George A. Leininger, Cleveland, OH

KeaL, Robert E. e, Bullivan, IN

WO AL, Charles B, Nichols, Muncie, IN

W2ANA, Luuis A. Wollaeger, Wauwatosa, W1
K9BCD, Henry V. (zamble, Ir., Warrens, Wi

E9EEC, Laurence b, Finnaa, Chicago, 1L

WAYFDL, Louis O. Sloggatt, Chicago, (L

WBIGIX, LeAnn 3. Demaree, Noblesville, IN

WBIGTH, Warren L. Angrick, Indianapotis, 1N

WASLAF, Harland A. Craft, Meromonee Falls, WI
WOLKT, fulia &. Morgan, Miskawaka, IN
WaTFD, Edgar W. Bailey, Deertield, 1L

WoVD, Clarence N, Urapo, Milwaukee, WL
HOVYT, Eatl F. Lemme, Carmel, IN

WABFHE, Hubert &, Curtis, Muscatine, (A
WNQIWU, Julian J. Sehmidt, Ancka, MN
WAPMPB, Hugh L. Elmore, Kansas City, MO
WaDQ, Everett A, Fhelps, Cedar Falls, TA
WeVBQ, Uscar H. Baker, Ozawkie, KS
WAGWGE, Woodrow W, Andersen, Emmeons, MN
W@WNI, Gerald O. White, Littleton, CO
WAGZCQ, Olin W, Munger, Kansas City, MO
VE2BZ, Paul k. Plante, Longueuil, PQ

VE3IAYS, Del R. Spaetzel Reamsville, DN
VE3BAT, W, Rruce Adams, Don Milly, ON
VE3DBB, W, A, Duffield, Ortawa, ON

VEJIEU, $. 1. Comach, Ottawa, ON

YE4CA, Albert {3. Uobb, Winnipeg, M B

YE7KX, ). T, Hepburn, Sardis, BC

VETIC, G. Fred Barron, Vanenuver, ¢

0303101 Karl M. Sehoenherr, Ludwigsburg, Germany
GI6TK, Frank A, Rohb, Holywood, Co bown, M.

Treland
ONSUK, Harry M. Flora, Casteau, MT, Belgium

QOperating News Continued from page 116)
8.5, 9A10/13  *IF. Porter, W4KGY 11/28/73
Wis.  9/10/73 LA Taylor, W9OMT 12/10/73
Okla.  © 9/10f13  ¢.C.Cash, WSPML (211/73
(. 9/10/73  E.A. Metager, WOPRN 121573
NFl.  §/10/73 FM. Butler, ir., WeRKH  12/15/73
* Acting SCM
S5CM

SCM ELECTION RESULYS

Valid petitions nominating 2 single candidate were liled by
members in the following sections completing their election in

ucqordance with applicable rules, esch term of office starting on
the date given,

W Mass. P.C. Noble, WIBVR B1E)73
Kansag R.M. Summers, KPBXF Ki18{73

In the New Mexico Section, My, Edward Herr, jr., WSRE
wnd Mr. Tohn A, Meissner, KSCHN were nominated. Mr. Hart
recerved 157 votes and Mr. Meissner raceved 38 votes. Mr.
Hart’s term of office begen July 2, 1573,

In the Washingtor Section, Mr. Domaid W. E. Calbick,
WIGYF, M. Mary E. Lewis, W7QGP, M. Gerald N, Seligman,
WIRUN and Mr. William R Watson, W7BQ were nominated.
Mrs. Lewis received 420 votes, Mr. Seligman received 33§ votes,
Mz, Watson received 314 votes and Mr. Calbick recewved 103
votes. Mrs. Lewis™ term of office began July 2, L1973,

‘A:-Stravsis

WB4OVX was first to guaiify for the WAS
award -~ all via glow-scan TV, Shown right
is the neat set up which did the trick,
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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/SEC, Roger E. Cole, W3DKX - RM:
W3EEB, PAM: WA3GSM, 16 licensed hams and a total of 47
individuals gathered at Tuckahoe Acres near Dagsboro for the
Delaware Ham Campout June 2,3. Those ptesent are already talking
ahout next year and hope to double the number present for this
pre-Field Day activity, 1t is a beautiful location with activities for
the entite family, Present were W3ZNF, K3YHR, K3GUW, WA3-
808, WAIKZX, WA3QLS, K3NCL, K3IMH, WB4KAN, WB4HBC,
WA3RER, WAITEN, WA3TBM, WAIRUF, WA3SSI and WIDKX.
Visitors included WA3SKX, K3CEW, WA3GSM and WASNHW.
Mobiles with 40 watts output worked through the WA3KXH
Z-meter repeater in Wilmington 50 air miles away, K3KAJ has 2 new
Drake “C™ line in use and WAIQLS is on 2- and §-meter ssb, DTN
QNI 205, QTC 45, DEPN QN1 84, QTC 16. PSHR: WA3DUM 56,
E3KA) 50, Traffic: (May)WA3DUM 74, WASGSM 58, K3KAI 29,
W3DKX 26, W3EEB 16. (Mar.) W3EEB 23,

EASTERN PENNSYLVANIA - SCM, George 5. Van Dyke, k.,
W3HK - SEC: W3FBF. RMs: W3IEML, WA3AF], K3MVO, K3PIE,
WICDE. PAM;: K3BHU, WA3IPLP. (OBS reporis received from
W3CL, WA3QODZ, WASLWR. QO reports from K3RDT, W3KCM,
WIKEK, W3CL. OVS sepotts from WAZ3BJQ, W3CL, BPLs: W3-
CUL, W3VR, K3PIE, PSHR: WA3ATQ, K3MVO, WAIPLC, WA3-
RKH, W3ABT, K3DCB, K3010, WA3QOZ. What happened to the
net reports this month? Only one net reported in time. EPA CW
3610 kHz 7 and 10 P.M. daily ONT 362, QTC 412, RM K3PIL. It
reports get any later we won’t have anything to write! Mark your
calendar for the end of the month, W3CUL and WIVR are back in
town, welcome! W3EML gaining on his illness. Many report the
VHF QS0 party a real good time this year, Many picnics reported,
sire hope they all had FB WX. K3MNT now has his big “A* ticket.
Congrats! Several OOs have reported they are having a hard time to
teally find mch to report on. W3GMK worked the military stations
on RTTY. W3EU reporis one grandson now operating and second
one studying for Novice! WA3QFN home from school and wants to
get RTTY uctivity going: anyone inierested contact him. W3ABT
will probably be QRT until the fall semester. All ops. are home for
the sumurer. FD again was a real wing-ding. How some of those
stations get all the wire and pipe up in the air and make it work is
atways a mystery to me! Hope we are able to do the same thing if
and when 2 resl emergency does oceur, Very little reported this
month so a short report., Again mark that calendar, fix those
antennas for next winter and have a safe vacation, See you on
2-meter fm. Traffic: (May) W3ICUL 2188, W3VR 752, K3PIE 573,
WAIQOT 384, WIEML 364, K3DZB 157, WA3ATQ 141, X3DCB
134, WAIPZO 122, K3IMVO 100, W3ABT 71, WA3QLG 68, K30I0
67, WASIYC 64, WAIPLC 57, WIHK 41, WAILWR 26, WAIRKH
23, W3ADE 21, WIWRE 17, W3CL 11, WIVA I1, W3VAP 1D,
W3ILC 7, W30Y 7, WICBH 6, K3KTH 6, K3MNT 4, WAIBIQ 2,
W3EU 1, W3GMK I, K3HXS 1, W3KCM 1, W3KEK 1, WA3QFN {.
(Apr.) WA3PZO 101, WASLWR 68, W3KEK I,

MARYLAND-DISTRICT OF COLUMBEA - SCM, Karl R.
Medrow, W3FA —~ RM: WIQU. PAM: K3ITNM., NCM: W3LDD.
W3QU cites the May MDD top brass as WAMNA, WA3SQQ and
WAIIYS, The MEPN has WAV as topper along with W3IADEQ,
W3DKX, W3HWZ and W3JQN. WA3RDU made a quick trip to
England. K38TU reports 10 meters & not dead — among other
things too many 2nd harmonics, and too infrequent 1D his most
prevalent observation. The High Point HS lost WAZQPM, WA3QGA
and WA3QDH through graduation. WA3QDH is making a big splash
in many activities including WAS with school behind him, WA3LFU
home from CASE has the 1ig back in shape and soon the Quad.
W3FCI is having a ball on Z-meter fm. W3QU nailed GW3FSP on 2
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meters via Oscar 6! congrats. WNIUUR and WN3UUH are neighbors
of WAIRIS. WASFYZ Has WN3URR for the saime. WIABC is off ta
JRAB-Land until Sept. W3ICDQ says 20 meters is toa QSH.
WA3SCR has learned the BPL trick, WIEQOV is prospecting in the
Yuma desert, Mex, and Ariz. all part of his retirement plan. WIBHE
v{aims filling 2y many log books in 2 vears on sb as the previous 41)
years on um and cw. W3OKN stifl zeroing in on skeds versus
duylight saving time. W3ZNW opines 2 vety busy time of it without
tratfic yet! W3FA hosted the MEPN directors K3TNM, W3ECS,
WAIRDU and K3ZPU along with W3LDD and K3LJB. WA3RC! has
another net in the making un the novice band, Thaose feet of W3IFCS
get attention on the fone nets. K3FPE and W3IEK! activated
MEPTN for an hour May 31 during a tornade watch in the area.
WA3SWS s sticking to the higher bands for his work. WA3MSW
finds Baltimore traffic hard to come by, WA3SQQ is doing a nice
NCS job on MDD, W3LBC und WA3PIG ure both named Joe and
sound alike on cw. WA3TTM is a new reportes from Baltimore,
WA3EOP make QRN for the Antietam Radio Assn. paper that is.
W3FZV, WA3AF(, WA3LYS, W3IN were all in there pitching for
the PVRC reunion, MDD in 60 sessions had GTC of 377 and QNI
average of 14, MEPN in 22 sessions had 2 QFC of 78, 1F/B4 and 2
QNI average of 25.9. The MIXTN had 1% sessions, QTC of 41 and
QNI average of 15,4, Trattic: {May) WA3LYS 604, WA3SCR 274,
WA3QLA 236, WASRCI 230, W3QU 147, WA3SWS 129, WAIAFQ
101, WAIROO 83, WIFA 50, W3O0KN 45, WALV 29, WAIODH
29, K3ITNM 27, W3FCS 26, WASFYZ 24, W3ADQ 14, W3FZV 13,
WA3ITTM 10, W3BHE 8, W3ILBC ®, WASLFU &, W3FCI 4,
WASMSW 4, WAIRDU 3. (Apr.) WA3QDH &,

SOUTHERN NEW JERSEY — SCM, Charles E. Travers, W2YPZ
- Acting SEC; W2YPZ. PAMs: WB2FIE, WAZFVH, WA2TRK.

Net Freq, Time(PM) Sewr. QNI Tre Mgr.
NISN 3730 8:15eanite 24 50 14 WAITREK
NIPN J95 6:00 M5 31 58§ 343 WAIFVH
NIJPON 3930 4:00 Su 3 54 17 WBIFIE

WB2VEI, WA2TRK an¢ WE2FNK head the list of “operators of the
rmonth”, Commendations are in order and hopes for an ever
increasing group. WAZTRK working hard to build up NiSN. Tony
will be happy to welcome you into the net. W20RS reports one
station with bad chirp this month, WA2TRX needs two more states
to qualify for WAS. New ARRL affiliate W2MBC, Cherry Hill H.S.
RC will be off the air for the summer months, will resume in the
fall. WN2GUOS recently acquired a triband beam. WB2ELX passed
the Extra Class exam, WN2ZGRB won a two meter station at the May
SIRA meeting, K2BG of the Burlington Co. RC reports the club
toster was prepared and distributed, A fine job done by WN2JZZ
with his XYL assisting, K2DAP gave u very interesting talk on the
varinbis requirements pilots must meet to travel the skyways. The
DVRA beld a very successful Flea Market and Auction at the VAW
club grounds in Ewing Township, A fine job wag done by all those
who assisted in the program. Traffic: WB2VES 311, WAZTRK 227,
WEIFNK 168, WRIFIE 38, W2YPZ 14, W2IU 13, W2MBC 12,
WB2ISFX 10, WAZFGS 8, W2CDZ 6, W2JT 6, KZPWK 4, W2ZORS 3,
Wiz 2.

WESTERN NEW YORK - SCM, Richard M, Pitzeruse, K2KTK
~ Asst, SCM: Rudy M. Ehrhardt, W2PVI. SEC: W2CFP. The new
EC for the Niagara Frontier AREC, WB?YEM reports zetivity
underway with assistants WAZKTE, K2ZHYQ and K2DWI working
hard, They would appreciate the support of the Niagara Frontier
pang. New officers for the Auburn Amateur Radio Assn. are
WAZVOM, pres.; K2RT(, veep: WAZTS), seoy.; WAREIR, treas.
WAZEST edite their real FB club newsletter. NYS handled 380
messages with 705 check-ins for May. Manager W2MTA’s ssb is on
the fritz ~ vondolences. The RARA Hamfest was its usual couring
susvess with over 2500 in attendance, W4BW of FCC gave a most
sobering falk at the dinner Next year's RARA bush is May 11, A
flack of Rochester hams provided communications for the annual
Hike far Hope held in that eity,.OVS K2LGJ is holdindg some
mteresting and successiul skeds on 432, K2AOU reports that he,
WA2IWZ and K2RQEB are successtully exchanging TV pictures with
guod sigs on 432, Please consider FCCs reguest for comments re the
RACES, Net familiar? Check recent issues of QST. Sorry to report
the passing of W2SSK to Silent Keys. WN2JRX is eagerly trying to
figire out how a4 Novice ran make PSHR, Mitch handles more traftic
than most higher class licensees do, WA2ALV and W2FEY have been
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@ S WA A ELECTRONICS
MINI-CATALOG

Join the New Age of Amateur Radio Elec-
tronies! Equip your ham installation with
one of these fine New Fully Selid-State
Transceivers . . . each model operates
directly from any 12 volt DC supply:

SWAN 58-200 (200 watts P.EP.). . $779.00
SWAN $S-100 {100 Watts P.E.P.). . $699.00
SWAN 8S-15 (15 Watts P.EP) . , . $579.00

If you must operate from a 115 valt AC source,
order one of these power supply units:

SWAN PS8.20 (For $5-200/$5-100/
8515) . ... $139.00

SWAN PS-10 (For $5-100/S5-15), . § 89.00
AVAILABLE ACCESSORIES INCLUDE:
SWAN 610X (Crystal Controlled

Oscillator) . . . ... ........ $ 53.95
SWAN S$8-16B ({Super Seiective

Filterh oo oot iie e $ 79.95
SWAN $8-208 (Externat VEO! , . . $159.00
SWAN SS-1200 {1200 Watt P.E, P

tube-type, Linear amplitier . . . . $299.00

NEW, ECONOMICAL, FULLY
SOLID-STATE MONOBANDERS!!

Featuring many of the circuitry designs of the
muitiband units described abave, thess 15 Wartt
P.E.P. input transceivers will give years of reli-
able service, Qperate directly from 12 volts DC
with no tune-up time required. SSB and CW
rnodes, transmit ALC, smooth AGC, 5-Meter,
and no transmitter tuning to mess with, Inciudes
infinite VSWR protection feature.

. $249.95

SWAN MB-40 (7.0 10 7.3 MH2). .
SWAN MB-80 (3.5 to 4.0 MHz}. . . $249.95

MONOBANDER ACCESSORIES INCLUDE:

Yuour choice of solid-state amplifiers o boost
your range, LUsable on any single band from 3
1o 30 MHz with the appropriate plug-in filter,
Price includes ane filter, Please specity band
when ordering.

SWAN MB-100 (100 Watt P.EP. . . $139.95
SWAN MB-200 (200 watt P.E.P.) . . $209.95

500CX 117XC

SWAN 50C-CX -- 500 Watts P.E.P,,
S5B/CW/AM Transceiver, Covers
all amateur bands 80 thru

TOMeters , ...vvn0.n...., 552085

With 85-16B Super Selective

Filter included . . .. ..... . . $5689,95
SWAN 117-XC — 117 volt AC

Power SUpplY « v« v v v v v v e n s $109.95
SWAN 230-XC — 117 1o 230 volt

ACPowerSupply. . ........ $115.95

SWAN 270B — 260 watts P.EP. S5B
Transceiver. Built-in speaker/AC
power supply. 3.5 to 28.7 mHz, . $468.95
WithS8-18B, . . ., .......... . $529.95

AGCCGESSORIES: .

SWAN WM-1500 In-line Wattrmater
&, §0, 500 & 1500 Watt scales. . . $49.95

SWAN 600S —Speaker . ... ... $21.95
SWAN 600SP — Deluxa speaker

withphonepatch . . . . ... ... $64.50
SWAM 600R - CW Filter. . . . . . $29.50
SWAN 600R — AM Filter. . . . .. $39.95
SWAN 14-117 — DC Power

SUpPPIY . L. e $139.95
SWAN 510X —vFO .. ...... $53.95
SWANBOB — VFO.......... $159,95
SWAN210—-VFD.......... $109.95
SWAN 160 —vFO .. ........ $119.00
SWANVX-2—wvOX ........ $35.95
SWAN FP-1 — PhonePatch . . . . . $48.95
SWAN NS-1 — Noise Blanker. . . . $39.95
SWAN 444 — Desk Mike . ... .. $28.50

SWAN 404 - Hand Mike . . . ... $21.95
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SWAN 600T — 600 watis P.E.P,

10 to 80 Meter Transmitter . . . . $589.95
SWAN 600R — Companion

Receiver for 600T, , ... .. ... $439.95
CustomGO00R . .. ... ........ $545.95

Custom with S5-168 . ., .. .. ... $699.95

SWAN FM-2X — Operates directly
from 12 volts DC, Upto 12
channet operation on 2 meters.
Crystals for channels 1, 2 and 3
are included. Provides 10 watts
of RF output. Furnished with
dynamic microphone . . . . .

SWAN FM-2X — Snap-on AC
Power Supply . . ... .. $30.95

LINEAR AMPLIFIEHS

. $259.00

1200X

SWAN 1200X — 5 Band Linear
Amplitier. 1,200 watts P.E,P,

Built-in power supply, . . .. ... $259.95
SWAN VHF-150 — 2 Meter Linear
Amplifier. 180 watts PEP. . , , | $299.95

SWAN MARK 11 — Linsar Amplifier.

2,000 watts P.E.P, 10 to

BOMeters . ..o oo v v an . $679.95
SWAN MARK 6B — Linear

Amplifier. 2,000 watts P.E.P,

SWAN FM1210-A — 144 channel
combinations are provided
through independent switching
of 12 transmit and 12 receive
frequencies with eight crystals
installed. Dynamic microphone
included, Covers 144 to

MEBMHZ. . v e et e $319.00
SWAN FM1210-A — Pedestal type
ACPowerSupply. ... ...... $49.95

SWAN VHF-150 — 2 Mater Lingar

Amplifier. 180 Watt P.E.P. Built-in

117 or 230 volt AC power supply, $299.95
SWAN 14C — DC Converter, adapts

to SWAN VHF-150 for mobhile

operation. Aiso converts 117XC

and 230XC to operate with a

12volt DCsource, . v . . .. ... $69.95

- Buy where Hams are always helping
Hams, that's SWAN ELECTRONICSY

Use the nearby coupon for specifications and
complete details about the full line of amateur
radio products available from SWAN ELEC-
TRONICS, WNo one sise manufactures such an
extensive array of ham equipment. AND, only
SWAN offers you their own Revolving Credit
Service Plan. SWAN will personally handie the
financing of yvour purchase from beginning to
end in full gonfidence,

S Swan

ELECTRONICS

A subgidiary af Cubic Corporation

B0toBdmMz. . .......... $679.95
r--H---------.ﬂ---.--.“-------------------------------------1
= Mail to: SWAN ELECTRONICS, 305 Airport Road, Oceanside, CA 92054 QR73 =
] i
i i
= Gentlernen: | read your advertisement in QST. Please send me: :
E [[] Data on your New solid-state units. 1 am interested in your :
' [1ss-200, []ss-100, [(Is8s-15, [IMB-40, [JJmMB-80, !
' ] Credit Application, []Other !
1 Name: CALL: i
E Address: E
: City: State: Zip: !
L----------------------------------------------.--------.H--J
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FIFTH EDITION

Do you really understand
the Why and How of
Single Sideband?

Single Sideband for the
Radio Amateur starts
with the Why and How and
proceeds to explain in detail
the functions of various cir-
cuits used in the generation
and reception of an SSB
Signal.

ransmitter construction,

Linear Amplification,
receiving techniques, Ad-
justment and Testing are
some of the items you will
find useful and informative
in your day-to-day operation
of a Single Sideband station.

$3.00 y5.

$3.50 Elsewhere

THE AMERICAN RADIO
RELAY LEAGUE, INC.

NEWINGTON, CONN. 06111

appointed co-ECs tor Orleans, Genesee and Wyoming Counttes.
WAZLUEs Y1, s now WN2RIE and on the aly with a {YX-50 and
HR-10. The Chautaqua County YHF Repeater Club provided
communications for the 2 Mile Walkathon for the March of Dimes
in that area. K2TXG and WB2BIS ate working on zn gight bay
maoonhounce wntenna. WAZEVI has 2 new seven-element D.meter
heam. Another Silent Key is WA2BCE of Newfield, will be missed by
the NYPON gang. K2LBR convalescing from illness now filling his
iog with his strong mobile signal. ESS handied 103 messages in May
with 391 checksins, No BPLs this month. Teaffic with * indicating
PSHR: (May) W20E 311, WIRUF* 268, WAZAYC* 242, WB2ADW
M1, WIMTA 86, WB2EEX* &R, WHN2IRX 59, WB2VND 355,
WAZPUT 45, W2RQF 43, K2UIR 38, W2HYM 37, WALLUF 32,
KIKTK 23, WAZABL 21, KZOFY 20, WIPVI 19, WE2LKE 13,
WREAF 14, W2PNW 14, KIRTQ 121, K2UMI 1), WIRUT 8,
WAZSMO B, WAZATV 3. (Apr.) WN2IRX 59, WAZAIV 8,

WESTERN PENNSYLVANIA — SCM, Robert E. Gawryla,
WAINEM - SEC: W3KPT. PAM: K3ZNP. RMs: WIKUN, W3LOS,
WAIPXA., WPA CW Net meets daidy an 3585 kHz «t 7:00 P.M,
KESN meets daifly on 3585 kHz at 6:30 B.M. Both local time.
WPPN, the Wast Pennsylvanja Phone Net is now defunct. KSSN, The
Kewstone Slow Speed Net is beginning to come along nicely. QNI as
often as possible. Watch for the Penna. QS0 Party to be held Sept.
15 and 16. More details next month. The Indizana County ARC
agein sponsored the station WY3REE at the annual Christmas Tree
Festival in May and made over #0) contacts despite very bad
weather and poise levels at least 10 over 5/9 at times. The Penn
State University ARC announces the following new officers for the
coming vear: WA3JIH, pres.; WAZJHT, vice-pres.; WNIUBJ, secy.:
WN3UBK, treas.; WAJSIHK, station dir. The Nittany ARC reporis
W3ZUH is the new pres, of the Central Pennsylvania Chapter of
\EEE for the next vear, The sumnmer monthe have produced very
fow newsletters and activity reports for this column, Check your
license expiration date. [f it ig tenewnl time, upgrade at the same
time. PSHR activity for May: WA3PXA 64, W3LOS 3%, WINEM 39,
WIYA 34, ESSN had 13 sessions, 49 QNI and handled 25 messages
WPA had 31 sessions, 385 QNI and handled 265 messages in May.
WaIPXA made BPL with 52 originations plus 64 deliveries.
Congrats. Tmffle: WA3IPXA 3257, WA3SWE 205, W3YA 182,
W3INEM 121, K3CR 118, W3LOS 70, W3KUN 48, WASIYA 18,
K3VQY 24, WASEID 19, WASMDY 14, W3ISN 14, K3HCT 11,
K38IN 9, WA3NAZ 8, W3IDO 4, K3LVO 1.

CENTRAL DIVISION

{LELINOIS - SCM, Edmond A. Metzger, WIPRN = Asst. SCM:
Harry 3. Studer, WORYW. SEC: WOAES, PAMs: WA9CCP and
W9PDI (vhD). RM: WYMUC. Cook County EC: WYHFPG.

Ner EFreg. T Dayy e
ILNN 370 0000 Dy 782
LN RELH D300 Dy 168
330 Dy
NCPN KSR 1300 M-S B0
1800 M-S 52
I #ON 3918 1430 ao report
1t PON 145.5 0200 MWE e report
1 PON 50,28 0200 M no report
1EN 3940 1400 Su 1o

Our cungratulations 1o pres, WOREC and the entire Chicago Kadio
‘Traffic Assn. wpon their Fistleth anaiversary of their club founding.
WIYH, at the Univ. of [l has a new QTH complets with & pair of
1504t. towers. K9ZTV is now mobile. The League's Executive
Committee has approved the application of the Moraine Valley
Community College Amatenr Radio Club {Palos Park) and declared
it a duly affiliated society. W9LJHD reports the Douglas County
RACES license has been renewed and that the assistant communica-
tigns ofticers zre KYFTH, WAYBFI and WAYBZH, The Tri Town
Radio Amateur Club beld their annual Dinner Dance and an FB
time was had by all. The York Radio Club vigited the Moody Bible
Institute and their club station WOLLW at their May meeting. The
annual Six Meter Club’s Hamfest will be held Sua. Aug, § at their
usual piende grounds near Frankfort, I This columnt’s sympathy to
the family and friends of X9EEC and WASFDI who recently joined
the ranks of Silent Keys. The Chicago Amateur Radio Club will hold
its 4th annual Hamfest and Mini-Auction on Sept. 30 at the St.
Victor's Parking Lot at N. Kedvale and 4ddison, Chicago, [ll. A new
Novice iz WHN9MOB, XYL of WEYEBZ. Reports received this month
ware heavy with plans for FD with a promise of a great day, Trafhic:
(May) KSMWA 366, WYNKG 189, WOKRR 169, WIIXV 144,
WBSIPS 141, WOAES 127, WBYHEG 104, WAYLDC A0, WYMUC
72, WIOYL 50, WBIGSS 42, WBIDWG 34, WBIEYY 34, WeHOT
17, WBIFVG 13, WIKR 10, WIOPRN 10, WBYELP §, WAORP 8,
KOZTV B, WROHAD 4, WOYEH 3. (Apr.) KZITV 7.



A product in the amateur market gets a reputation very quickly. It
measures up to what you expect in engineering, performance and quality
—or else. That's why A/S amateur antennas are built to the identical
commercial counterparts.
pecified for more police and public
ther brands combined,

!
|
|
|

. HM-177
2 Meteors

Features new high
conductivity copper
and nickel coated
17-7 PH stainless
steel whip. Shunt
fed coil encased in

tt  waterproof PVC

ot jacket. All fittings

M Easy snap-in
& mounting,

chrome plated brass.

NEW ASCOM® TOWERS

High strength, low maintenance
aluminum fowers for HF and VHF
antenna installations, Thereisa
complete line of ASCOM self-
supporting towers —in heights from
30 to 90 feet —at attractive prices!

NEW! HM-223
12 Meters
{220 MHz)

High performance

% wavelength design
for the new 220 MHz
activity! Directly fed
with low loss coil in
new low-profile
design. Spring and
whip easily
removable leaving
only 1%4" high base

» for car wash
& clearance,

design and construction standards as their
Standards that have made them s
safety vehicle installations than all o

HM-175
32 Meters

Caotlinear design

with truly hot
performance! Base
fittings have silver
plated contacts. Can
handle 100 watts.
Whip and phasing
coil assembly s a one
piece rolded design

¥ 1o resist vibration and

moisture.

WRITE FOR FREE AMATEUR ANTENNA
and/or TOWER CATALOGS

wripes of Quality

HM-4
2 Meters

Tough, virtually
indestructible
antenna for hand-
helds. Completely
insulated. Basae fitting
matches Motorola
HT, E. F. Johnson,
and Standard
portables.

HM-5

Same as above but
for Drake and other
packset portables
with 80-239 fittings.

the antenna
specialists co.

Division of ORION INDUSTRIES, ING., 12435 Euglid Ava..clevelegc_h Ohip 44108



INDEANA -~ SCM, William C. Johmson, W9RUQ - SEC:
WAYYXA. PAMs: WBIFOT, vhf WIHWR, WIPMT. RMs: WBILHI,
WOHRY, WBIKVN.

Mers Freq. Time(Z)f Days Fre Mg,
1TteN 010 1330-2300 Dy as7 WERFOT

I M-S
QLN 3656 DLO0-0400 By 308 WROLML
PON e 1300-2130 5v il WBOAHJ

000 8

IPON VHF 50.7 HG0 MWTh 16 WasULH
TPON CW 112 M Dy 49 WRIKVN
TPON $5B £0.2 0200 Dy 32 WoMHZ
Hoopsier VHF L1 WIPMT
With deep regret { teport the passing of WIVVT. WBYGAT reports
Goant County ARC provided communications for Grant Co,
March-of-Dimes Walk-A-Thor May 5. WOBSZ, WOCHIC, WBIFDC,
\ WBIGAT, WRIKVT, KIMHU, WOMXV, WHPHT/9 all participated.
\ ‘k IN and KY PON's are planning 2 joint meeting at Lagrange, Ky.
: Aug. 26, Marian Co. director is available at the local anmteur supply

-

house. WBYTLH had un antenna raising party. WBSNEYX and
WESIFX are back un the air, DIGGRD/Y is doing a Jot of work with
Osecar 6. [ndianapolis Radin Club is putting on 2 Ham Demo, at the
Sepior Citlzen Hobby Show, WIBUQ was at the Delaware Amateysr
Radic Assp. Hamfest June 3, Talked about tomnadaes and what to
do if you are in one, WIUEM is back on the air. At the May 25 [RC
meeting WIFLS explained shout SB-220 Linear. WOEWH had the
chance to us¢ his gensrator after loss of power, the emerency
power plant worked OK, €IN Honor Roll: WASEED, W9FEL,
ROHDP, KO9HYV, WBYKVN, WBYLHI QIN operator for Apr.
WBOKVN; May WIHWY. GPLst WASEED, KOHDP, WNIHWVY.
Traffic: WAYEED 520, KOHDP 247, WNIHWY 233, WEOKVN 195,
WBILHL 189, K9FZX 171, WIFWH 131, WOEL 92, KYHYV 92,
WoIBG 88, WBYCAC BS, K9KT 76, WOQLW 76, WBOAHJ 785,
WBIFUT 64, WASOHX 64, WOBUQ 46, KYRPZ 38, KICBY 33,
WASOAD 19, WODZC 28, KORWQ 27, KIEQT 22, WASTIS 20,
HEILK 18, K9OIY [6, WAGULE 15, KIIQY 14, WAIWTA 12,
WORTH 11, WASAXE 10, WAYDKK 7, WBYBAP 7, WASBEE §,
WIRWB 5, WIUEM 5, WRIBAP 2, WAYEUV 2, WoFC 2,

Congratulations to WAYMCC for putting the section on the mep and
winning the recent |60-Meter Contest W9MEG reports the new
Novice Net now meeting at 5:30 P.M. local time. New WSBN net
certificates went out to WBIXU, WB9JSW, WEIJMP, Also congrats
to KILGU who is new RM assuming duties as mgr of the late
session of WIN, K9FQE bas new mobile, standard 826 plus an RP
syothesizer. WOQ'YH reports both fishing and DX, great fram his /9
lacationt on Spectecal Lake, WHHISY is looking for a baker who
doesn’t include cherries in his pies, The Green Bay Mike and Key
Clubh was the recipient of a 2 kw Gasoline Generator from the XYL
of K4OOL, During this year’s Field Day activities there were plenty
of clubs challenging other clubs, hope yours was & winnet! ‘Tralfic:
WOUXY 338, WODND 86, WIMEG 80, WOAYK 74, K9FHI 58,
K9KSA 42, WOUICR 42, WA90AY 35, WOKRO 22, WA9BZW 21I,
WRYEWQ 12, WICTT 7.

[ =]

_ o WISCONSIN - 2CM, Joseph A. Taylor, WOMT . SEC:
o~ WONGT, Pabs: KPR, WASOAY., WASGQEDP. RMs: WIUCR,
N KuRSA, K9LGU.

! Net kHz TimetZifDays  ONT QTC Mgr
o~ WSBN 9885 2330 Dy Wz o11s KOFHT
WIN(E} 3862 0000 Dy 2350 77T waUCR
=1 BT 3662 DAOD Dy 138 82 KeLGU
g EEN 3985 100Dy 127 45 WA9QKE
N 3085 1145 M-S 504 303 WAIOAY
< B 1062 2330 MWF 4 e KYKSA,
el wieon 3935 1701 M-F WASNIX
L FON 3697 1330W ' WREMC
S
Q
=
=]
o

UNIVERSAL Aluminum Towers are GREAT

troitg * Lightweight * Easy to assemble » Rust-Free (less maintenance} = Self-Supporting’

Models are available from 30-90 feet with a choice of wind loads to meet your specific needs,

. PAKOTA DIVISION

4828 West Fond du Lac Ave. Milwaukee, Wis, 53216

NORTH DAXOTA — SCM, Harold L. Sheets, WADM — SEC:
WABAYL. OBS: KOPVG. ’M: WAPMLE. 0O: WIBF., WAGOVR
reports two Novice Class licensees from the CAP class at UIND ~
WNBKFQ and WNBKFR. Congrats, Those that Prof. had at Valley
31, High have not teceived theirs as vet. WHKZTU is on after a long
absence with an SB101, WABOVT used a TEN Tech receiver fin
transmitter Aunt at the Peace Garden. WHGFE recently foined the
tanks of granpa’st The Grafton Club held a pienic for area hams a:
the Crafton Park. WAPMLE again made BPL and PSHR. Keep tha:
corn feed in mind down on K@PYE’s farm in Aug. [f you fellow
want news, you wifl have to get it to me!

Net kT CoTiDays Rews,  QNT GTC Mgr.
Goose River  199¢ 0900 % 5 59 ¢ WeCDC(

Write us for jiterature. Shown here is a Model 18-50 (I8 sq. ft. wind load - 50 ft. high) installed
at Ted Willett’s house (WINHE), our Print Shop Manager. AMATEUR ELECTRONIC SUPPLY

can recommend the proper UNIVERSAL TOWER to fit your particular needs.
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Now . . . a universal AC
power supply for your FM
transceiver and your ampli-
fier!

At last, you can get the
power you want at the price
you want, with the new PW-4
from E&L. Plug it into any
110-120 volt AC source and
you get a rated output of 13
volts DC @ 12 amps, LC.
regutated to 3% ! The PW-4
features a circuit breaker re-
set, modern cabinet design,
and heavy duty components
tor reliability. Use it with
most 12-13 volt DC trans-

ceivers, together with your
50-60 watt amplifier. The
PW-4 sells for $84.95, direct
from the factory, or your lo-
cal distributor.

Get your mobile rig into the
house . . . get a PW-4!

Write to:

=

e

E&L INSTRUMENTS, INC.

61A First Street
Derby, Connecticut 06418

attn: Dick Vuillequez — W1FBS




Bulld NRI's
NEW 25" Solid State
Color TV as you learn
Radio-TV Servicing
in your home

Start earning $5 to $7 an hour in your spare
time servicing television and radio sets . . .
with NRI's TV-Radio Servicing Course, NRT
supplies you with simple "*bite-size” texts, a
step-by-step learning program: and an exclu-
sive 25" square picture tube, solid state, color
TV set that you build yourself as you learn.
NRI alsa offers home study courses to obtain
your FCC license; automotive mechanies, ap-
pliance servicing, computer electronics, air
conditioning and refrigeration, Get full details
about any of the home-study programs offered
by NRI ... the leader in its field. Mail the
coupon for your free catalog. There's no
obligation. NO SALESMAN WILL CALL.
NRI Training, 3939 [ayaiasLe unper 6t
Wisconsgin, Washing- | BIL 1t veu served mnce dunuary
tﬂn, D.C. 20016. 3, 1955, o ame wp servies, check

141 Line in vinzpon.

MAIL NOW for FREE CATALOG

I NRI TRAINING 19-083
I 3939 Wisconsin Avenue, Washington, D.C. 20016
Please rush me the {ree catalog | have checked below.
I understand there is no obligation. NO SALESMAN WILL CALL. |
{21 YV-Radio Servicing 2 Aur Conditioning & Retrigeratian
(with enlor) {21 Master Antorotive Technician I
£ Advanced Calor TV [t Automotive Tune-Up & Efecineal ]
7 Gomplete Commuricalions Systems I
I Electronics ] Compuler Eiectranics
[ oy FCC License ¢4 Flectronics Tehnology I
I ) Asrcraft € i {1 Electronics for Aulortal !
71 Mobile Commumcations 71 Basic Electronies
i7i Marine Communications [ Math far Electronics 1
1.1 Amgteur Radio "} Basie: Data Processing & Gomputer I
{71 Electricai Apphance Repar Programming
1 GHECK HERE FOR FACTS ON GI BILL. }
l Name. Age. I
(Please Pr!nt)
Address. }
| ity State 2p, I
Accrediiad Member Natienal Home Study Gouncil j
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PON ELTES AT S 13 2%
L8305
RACES Jea.5 IRAD M- FICH T 2 4 40 WBaAT]
WARSUE
Traffic: WAGMLE 299, WAQSUF 15, WEABMG 24, WBGHCZ 22,
WHDM L0, WACDO 2, WOMXF 2.

14 WARSIB

SOUTH DAKOTA — 5CM, Ed Gray, WABCPX — Amateurs in
the Clear Lake atea have heen meeting repularly with the it
flefens: fhrectnr At the Tast meeting the fifm “[lams Wide World™
wus showr. Active members are KPTXW, W@TWT, KHTAM,
KPTXU, WASYIN. WARFPR, WBOAXE, WBBAMK from Ciear Lake
ar pearby, WREG, 'WAPDEM, K@QVDP and KPZUN have recently
wotten an by meters. WRADGA is on the air with a Swan 500, Net
reports; NJG MNet — 533 check-ns und 20 formals; Fuly liveping
Net — 457 check-ms wml 11 formals; Late Fvenmnp Net - | 264
check-ns and 22 boroals, 3DN CW — 115 check-ing and 121
Farmals. Tryitic: WARAROK 238, WARTNM 121, WERDGA 3.

DELTA DIVISION

EQUISIANA — Acting SCM, Louis A. Muhlzisen, Jr., WHIAFH
¢ KIEVD, RM: WSGHP, PAM: WASNYY. VHI FAM:
‘VASE\ND The LAN and LTN tratfic nets are doing well. Al
wishing to check i are weleome. W4BED was vuest speaker at the
July meeting of the DDXA in New Urleans. New ofticers of the
DBDXA we WASWEY, ores.; WSKKZ, vice-pres.; W3IEB, treas:
WASYFOQ, secyv.;, WANOP, ssb coord.; WSHIC, cw coord. GNOARC
and NOVHE Club recently asusted the local Multiole Sclerosis
Chapter in vollecting money trom theit area leaders. Two Meter FM
was used to (oordinate the activity, WNSHXD reports the new
Shreveport Amateur Ciub’s nagne s Amateur Radio Club of
Shrevepurt, ARCOS. The .lib has adopted 2 constitution and
by-laws, and 18 now working en incorpuration, Field Day, snd
ARRL uttiiztion, ARCOS has graduated five new hams tromn their
nvice class. Congrats to WRESHRP on his new Cienerad ticket, W5WE
wiaduated three novices from his Science Class at Rovk Mount Jr
HS. WSZBCs antenna sethp is now back in use ufter a recent wind
sheared the belts in the bottom sechinn of his tower and laid the
antenna throueh his agighbor's roof, Muybe we could afll benefit
from: this experience, sspecially with hurticane season upan us, SEC
ES5VD still i looking For help in establishing an emerpency
cummunisitions plan in La. [F vou can be of any assictancs plaasa
drop u note or send 4 wessage via one of our traltic nets. Don't
forget the Alexandria Hamtest. Tratfic: WSGHP 323, WML 125,
WASOVN 28, WASWEZ 21, WRAIDY 12, WASNYY 9.

MISSISSTPFT - SCM, Walker 1. Coffey. WSNCR — Aast, 5CM:
Cene  MeGahey, WASIWD, SECT WASKIL PaMs: WSTHS,
WASKEY. RMs: WASYZW, WBSEIN, We are pleased to have hard
working WESEIN as mgr, of MNN, PSHR: WBSEIN, WBSDLW,
HSTTA, WBSFML, RPL: WBSEIN., Cangrats to WRSCON now
General and WBSHVX Advanced. WASWUX graduated MSU and
moving to La. NI Miss. ARC applying for }-meter fm repeater
license. OFTH Blue Mtn., freq. 18-88, WNSHYR had perfect NI on
MNN in May, WNSHVY has WAS and WAC, W5RUB hapes to be
puck home in Sept. Let’s zil pef in the Delfa GSO party last week
end in Sept. Glad to bear KSLUW back home tor a visit Another
Fb ECHO repeater bulletin by editer WASFIL Nice letter from
WR2IKZIM/KAG. Please help the SCM by getting vour reports in by
the 3th of the manth,

Nee Hreg, Time{ £}/ Days ONT 7T Mgr.
MTN SHbh3S 2345 1w 1% ud WALYTW
MNN 3733 400 MWT &7 i WRSEIN
LGUSEN Avls 2340 Iy - - WeIHS
GCHN 303% 104 Dy 1453 145 WASYVY
M5 FON 3970 2145 MS§ ant FTOWARGYOD/S
MSBN 3987.% G015 Dy LI (50 WHSKUE

Trattic: WRSEIN 2ok, WRIDLW |56, WASYZW 99, WSNCE 20,
WSSBM 911, WASTHM/S 7, WRSEMI. 68, WNSHYR 67, WSEDT
54, KSYTA 47. WAPGVO/S 28, WBSAILY 19, WBSBKM 14,
WBILCY T, WNSHNZ 9, WASNWZ R, WASHI 6, WSBW 4,

TENNESSEE — SCM, 1.D, Keaton, WA4GLS ~ %8¢ WRADYY,
PAMs: WAPFE, KAMOL, WA4HEWW, WAINEC, RM: W4ZTY.

Net Freq.  TimepZ)iDays fSess. QNT O QTC Mar.
TEN 3eR0 T145 M-t 31 168 30 WqpKp
¥ AR SR
THS BN SeED 2130 MY 25 [T a7 RAMQL
ETPN 3980 1040 M-F 2t LX) 1w Waskww
TCN RE5TH nllll) Th WACYT.
TPON EEED] 1330 8a 5 163 ¥ WRABHZ
TN WS FI00 Dy 3 210 06 WRAYLY



2 METER

ANTENNAS FM

FROM THE WORLD'S LEADING

E MANUFACTURER OF VHE/UHF

i COMMUNICATION ANTENNAS

(A) FM GAIN RINGO: the most popular —

high performante, half-wove FM  antennas,

Give peak gain, und officiency, instant
assembly and installation.

AR-2 100 watts  [35.175 MHx  $T2.50
AR-25 500 watts  135-175 MHx 17.50
AR-220 100 wotts  220-225 MHz 12.50
AR-450 100 wats 420-470 MHz 12.50
AR-6 100 watts  50.54 MHz 18.50

(B) 4 POLE: A fouy dipole gain array with
mounting booms and toox harness 52 ohm
feed, 360° or 1B0° pattern.

AFM-8D 3000 watts 146-148 mHz  $42.50
AEM-24D 1000 watts 220.225 MHz 40.50
AFM-84D 1000 watts 435-450 MH: 3850

(C} FM MOBILE: (MpROVED Fibergluss % wave
mobile antenna with new molded base and
quick grip trunk mount. Superior strength,
power handling and performance.

AM-147  145-175 MHz meobile $26.95

(D} POWER PACK: 5 22 element, high per-
formance, vertically polarized Fm array, com-
plete with all hurdware, mounting boom,
harness and 2 antennas.

Al47-22 1000 watts  146.148 MHz  $49.50
{E} 4-6-11 ELEMENT YAGIS: The standard of
comparisen in YHF/UHF communications, now
cot far 2 meter FM and vertical polarization,
4 & 5 Element models con be tower side
mounted.

AT47-4 1000 watts 146.148 MHz % 9.95
Al47-11 1000 watts  146-148 MHz 17.95
A220-11 1000 watts 220-225 MHz 15.95
Add6 1000 watts  440-450 MHz 10.95
AM49-11 1000 watts  440-450 MHx 13.95

(F) FM TWIST: 4 Cuch Craft exclosive — it's
two untennas in one. Harizontal elements cut
at T44.5 MHz, vertical elements cut at 147
MHz, two feed lines.

AlA7-20T 1000 watts 145 8 147 MHz  $39.50

IN STOCK WITH YOUR LOCAL DISTRIBTOR

ush

\%\f 621 HAYWARD STREET
WA \\\NCHESTER, N.H. 03103

127



‘Heathkit SB-102
“80-10 Meter Transceiver... 385.00"

Big in popularity because it's big in performance
and value, the SB-102 has what it takes to take you
- gnywhere, Sensitivity better than 0.35 uv for 10 dB
L 8+N/N ratio, Solig-state linear master ascillator

with 1 kHz calibration, tess than 100 Hz drift per
hour after 10 minute warmup, and a dial reseilable
to 200 Hz with Sandspread equal to 10 feel per
MHz. Front panel selection of built-in 2.1 kHz 838
fitter or aptionai 400 Hz tilter, and upper of iower
sideband. Built-in 10D kHz crysial calibrator, 180
watts PEP SSB input, 170 watts CW input; built-in
sidetone for maonitosing; triple action level control
to reduce clipping and distortion; built-in WOX: five-
pusition metering facilities. Easy circuit board and
wiring harness construction.

Kit 88-102, 24 b8, vvvreeneer cinanean $385.00"
Kit MP-23B, AG supply, 19 1bs. . ......... $51.95*
Wit HP-138, DC supply, 61bs. ... ..ot $66.95*

Heathkit $B-220 ,
2 kW Linear Amplifier...388.85"

The linear that gives you ine€ most far your money,
the SB-220 has fwo Eimac 3-500Zs in a grounded
arid circuit that ofters up to 2000 walls PEP 388
input er & full 1 kW on both GW and RTTY, vet re-
quires only 100 watls of drive, Heathkit-quality fea-

tures include a broad-band pretuned pi input S

delivering extremely high efficiency with minimum
distortion; built-in solid-siate power supply that can
be wired for either 120 or 240 VAC operation, and
changed to the other in minutes should your power
reguirements change; circuit hreaker protection to
aliminate fussing with fuses; zener diode regulated
sperating bias {or reducing idiing current 1o a hare
minimum, resulting in longer tube fife and cooler
unning; ALC 1o pravent overdriving; metered arid
surrent, high voltage, and relative power, iarge quiet
fan. Trim, compact table-top cabinet design uses
extensive shielding tor maximum Tvi protection. At
this low kit price. it's hard to find a comparison.

Kit SB-220, 69 1b5. «o v vcvirni e 369.95"

When you step up to the Heathkit "SB"class

Visit your nearest Heathklt Elestronic Center
... or send for FREE catalog.

HEATHKIT ELEGTRONIC CENTERS - SALES & SERVICE
ARIZ.: Phoenix, 2727 W, indian Schoo! Rd.; GALIF.: Anaheim, 330 E. Ball Hd.; El

Cerrito, 5000 Potrera Ava.; Los Angeles, 2308 &

Flower St,; famona, 1655 Orange

Girove Ave N.. Redwood GCity, 2001 Middlefield Fd.: San Diego {Lz Mesa), BiBS Cen-
sar D1 Woadland Mills, 22504 Ventura Blvd.; COLO.: Jenver, 440 W, 38th Ave.;
GONN.; Hartford (Avon), 3u5 W, Main &t {Rte 44); FLA.; Miami (Hialeahi, 4705 W,
16th Ave : GA.; Atlanta, 5285 Rosweli Hd.; ILL.: Chicago, 3462-66 W. Devan Ave
Downers Grove, 224 Ogden Ave: IND.: indiarapelis, 2112 €. arnd Ave., KANSAS:

Kansas City (Misston),

RYB0 Lamar Ave : MiD.: Baltimore, 1713 E. Joppa Rd.; Rocks

ville, 5542 Nichnelsen tane; MASS.: Boston (Wellasteyl, 165 Worcester St.; MICH.:
Detroit, 18845 W. Eight Mile Rd. & 18148 £ Right Mile Rd.; MINN.: Mirneapolis
{Hepkins), 101 Shady Oak Rd.; MO.: 8t Louis, 5295 Gravals Ave. H.l.: Fair Lewn,

35-07 Broadway (Rte, 41

N.¥.: Butialo {Amherst), 3476 Sheridan Or.; New York City,

35 W 45th St Jericho, L., 1% Jencho Turnpike: Rochestar, fong Hidge Plaza;

OHIO: Cincinnati (Wondlawn),

10133 Springfield Pike, Cleveland, 5344 Pearl Rd.:

BA.: Philadelphia, 6318 Roosevell Blvd ; Pittshurgh, 3452 Wm. Penn Hwy.l R.l.: Provi-
dence (Warwick), 558 Greenwich Ave., TEXAS: Dallas, 2715 Ross Ave.; Houston, 3705
Westheimer; WASH.: Saattle, 221 Third ave., WIS.: Milwaukee, 5215 Fond du Lac.
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Heathkit .
Digital Frequency Display...179.95" -

The 5B-85C counts the 3 frequencies produced in a
receiver, computes & displays operational frequency
within 100 Hz accuracy. Six bright digits let you read
frequencies 80 through 10 meters from up to 30 fi.
away. Reads kMz to 5 places, plus tenths of a kMz.
No bandswiiching necessary. Operates with Heath-
kit SB-100/1017102 Transceivers; HW-100/101
Transceivers; and SB-300/301/303 Receivers. With
transceivars, it displays both transmitted & received
frequencies.

Kit SB-650, 10 1bs. ..., 179.95*

Heathkit Signal Menitor
L8995+

Heathkit Spectrum Analyrer

kit £8-510, 14 bs.., kit 88-620, 15 Ibs.... 120957

World's
largest

HEATH CCMPANY, Dept. 9-3
Benlon Harber, Mhchigan 45022

'] Pleass send FREE Heathkit Catalog.

- Heathkit RF Load/Wattmeter...59.95"

An accurate, reliable instrument for measuring RF
output, the HM-2103 has a 50 ohm non-inductive
loag resistor and features less than 1.2:1 SWR for
measuring freguencies from 1.8 to 30 HMz; huilt-in
wattmeter with 0-208 and 0-1000 range, accuracy
within *10% of full scale: power rating of 175 W
continuous, 1000 W maximum. High temperature in-
dicator lamp warns ot upper temperature limits, and
a lamp test circuit is also provided,

Kit HM- 2103 BIbs, oveiri i 53.95*

Heathkit Station Console

Heathkit External Speaker
it 88-830, 10 lbs... .89.95*

kit SB-500, ¥ Ibs....19.95*

selaction 7] Enclosed i$ $mee— ., plus shipping
re of Please send model(s),
. Name. e
alectronic Address
Kits City. Siate Zip

P

*Mail ardar pricas; F.0.B. tactary.



know '|'|‘IIS S|gn

To most people this is a symbol from
Greek mythology. But to hundreds of
thousands of active amateurs, Pegasus is
the symbol of the Radio Amateur CALL-
BOOK the single most useful operating
reference for active amateur stations.
The U.$. Edition lists over 285,000 Calls,
Mames and Addresses in the 50 States
and U.S. 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
World, 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, you can't even oper-
ate efficiently without an up to date
CALLBOOK.

To make the CALLBOOQK 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 exira cost. Full de-
tails in every CALLBOOK.

Get your copies of the big new 1973
CALLBOCKS today.

US CALLBOOK

{less service editions)

DX CALLBOOK

(less service aditions)

Just $8.95 Just $6.95
Us CALLBOOK DX 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:

oR RADID AMATEUR
WR‘;E&EE “EIDO k INC.
URE & 925 Sherwood Drive
procH Dept-A | ake BIutt, 1), 60044

TNN M35 300Dy i Lo 10 WBANIR
ETVHEN 50.4 2300 MWF 13 (3] 0 WaSGI
ETVHFN 1452 23007Th -] k-4 1 WB4DZIG
ETTMN 287 0100 WEF WB4NFL
MTTMN 2838 DD T&Th i2 50 U WAEAY
KVHIN 307 opno T 4 18 O WBAMPJ
AUARECN146.28 0000 M, 5 19 O WA4BXK
146.8%

Humboldt hamfest a suceess! The XYL of WA4LAX won a prize;
WABPAQ was the tirst prize winner and K4KLX came in second.
The state of Maine was represented by WA LOKL and the oldest ham
present was W4UU, The Knoxville hamfest was also successfal. I'irst
prize winner was K4JBN and second was won by WA4BCQ.
Exveryone was glad John Huntoon attended and welcomed him back.
The two ARRL ftorums drew good crowds and lots of comments,
Everyone plan to aitend the Cedars of Lebanon Hamfest oo the
26ih, Imatficr RACNY 194, W40GG 103, WB4DIU 66, WBANIR
B4, WAZIY 47, WAWBK 46, K4VVE 33, WALGLS 29, WB4ANX
16, WB4MPJ 15, WB4DYS 12, WB4UZD 8, WB4BZC 6, K481V 6,
WASGL 4, K4UMW 3, WBAWHE/4 3, W4YAC 3.

GREAT LAKES DIVISION

EENTUCKY - S5CM. Ted Huddle, WACID — SEC: WA4GHQ,
Appointed WB4EOR as PAM. Endorsed: WB4EOR, WA4MXD,
K4YZU and KE4YCR as OPSs; WA4EVLH as VS BPL: WB4ZIME,

Net PN QT Net gNT  OTC
KRN 34 14 KYN 88 239
KTN 1029 L7 ENTN a0 ]

The summer hlzhs are with as! Traffic and ONF are down
everywhere, Tue much grass to mow. HL. WA4BZS has been
conducting Novice classes in Danville and has “graduated” his first
Y1, WNAEUE. WN4YQS has pasted his Genegal. WAIHR has a new
Dmeter rig. Traftic: WA4IQS 287, W4BAZ 220, K4UNW 170,
WB4AZME 157, WB4EOR 100, K4TXJ 9%, WB4ZSA 7%, W4C1D 56,
WEBEWOM 66, WEAFOT 63, WN4YQS 63, WBINHO 30, WA4IVZZ
41, WB4ZML 38, WB4HUS 34, W4CDA 18, WHOZ 17, KE4AVX 16,
K4LOL 15, K4QHZ 15, WB4EWG 7, WAGKTN/4 6, WB4TNZ 5,
WAAUMR 6, WB4GCV [.

MICHIGAN ~ SCM, Ivery I. Olinghouse, W8ZBT — SFC:
WEMPD. RMs: WRIYA. WEWVIL., WBRTN, KSKMQ, WSGLC.
PAMs: WEGYS, WASBKHB, WBSHOQS. VHF PAMs: KEAEM,
WABWVY,

Net Freq. Timerbays vt QTC Sess. Myr.
QMN 3563 2200 Dy 779 34h 61 WBIYA
WSBN 3935 230 Dy 555 9y An WAGVS
BR/MEN 3930 2130 S.F 754 TR 76 WASBKHB
UPEN sviu 2130 Dy 383 35 31 WBSHQS
GLETN 3432 0830 Dy 847 124 31 WBBAXI]
PON A955 1500 Dy BET 302 BA ABLNE
PON/CW 3645 2300 M-S D th 2% VEIDPD
Mi.6M 50,7 2300 M-3 166 9 17 WABVXE
Mi.NN AT20 2130 Dy Liva } %4 31 WREIAD

SW M1 VHFE nets — WX 6M Net had 5 drills with 23 ONI. The 2M
Net in 10 sessions had 110 QNI K8GOG, KSTHC, K8VAN and
WABFIF have joined Silent Keys. The Wolverine VHEF S5B net
reports May QNI 22 and 3 sessions. A net for beginness is aperating
on 3730 kHz at 2100Z ue Lue, and Thur. and is designated BCN.
WNBNCD is wgr. May net totals are QNI 22, QTC 3, sessions 1),
WABGVK is organizing 2 net for the bad weather season i the
Muskegon area, Geneses Co. hams partieipating in the March of
Dimes were WABOZP as NCU, WBRIYW, WBRIEK, WBSGUL,
WERTN, K8KMQ, WBJVV and WASWOU. They did 2 very etiective
jobr and received high praise from the March of Dimes offictals.
WEBSAPN operates mobile on his pontoon boat, 5 watts ssh.
WASWMT has 2 new Advanced Class ticket and is the new trustce of
the SRARS station license, WNSONW and WNBONX are new at
Kalamaroo. WNSPRN is new at Indian River. QUWA ~ K3IGQ,
pres; WECTC, vice-pres.; WBIAC, secy.; WBCAM, treas. 46 present
at the Banquet in Cadillac May 5. FARL officers for 1973 pre
WBEBHNJ, pres.. WB8IMI, vice-pres.; WBBCHE, treas.; WNQ, sevy.
New officers for Hazel Park ARC are KBPNZ, pres.; WBRIVO,
vice-pres.; WBBBUY, treas.; WBRIIC, secy.; WBBJYX and WABWVE,
uir, Latest informatton na AREC from WEMFD shows 644 memhers
in Mich. section, Traffic: (May) K8KMQ 212, WBSJAD 00,
WABENW 155, WBGLC 135, KELNE 118, WABWZT 111, WEVFS
106, KEDYI 103, WBBIMI 9¢, WBSFBG RY, WEIYA 87, WAZBT
86, WENOH 81, K3SJL/8 71, WEIBRX 61, WRFZZ 52, WBOW 50,
WEBBDKQ 44, WBBHPZ 42, WNSNCT 39, WRRH(S 38, K8JED 3R,
WABKHE 33, WEIVC 30, WBMO 30, WBHHIB 3, W'BBDJS 7,
WABEXR 27, WBSKWI 17, K8WRJ 25, WARQJI 22, WBFL 21,
KESDA(GR) 17, WASRXI 15.W8VXM I‘i KBGOU 14, K8IHA 13,
WABLXY 12, WBABYE 11, WHBLJE 11, WHVIZ 1], WASWVVY 11,



This is Robot’s
new improved

SSTV EQUIPMENT

VITH NEW FEATURES THAT MAKE
[ EASIER TO TRANSMIT AND
ECEIVE BETTER PICTURES,

ET AT NO CHANGE IN PRICE.

he new Robot Model 80A Camera and Model
JA Monitor remain essentially the same com-
lete SSTV equipment as our earlier models,
ut have new features added to give more ac-
rate operator adjustment and flexibility of
veration, vet as you'll notice, our low prices
main the same,
e new Modet 80A Camera offers four
ditional features:
A BLACK AND WHITE REVERSAL
SWITCH which enables you to transmit a
positive or negative image, for complete
flexibility in choice of figure, background
appearance.
QUARTER, HALF AND FULL FRAME
SELECTOR for variety in SSTV format and
rate. Permits 2, 4, or 8 second transmissions,
depending on whether ¥, % or full image
area is used.
BRIGHTNESS AND CONTRAST CON-
TROLS for hands-on, direct-coupled oper-
ator control of picture brightness and
contrast. Allows adjustment for highlighting
difficult or hard-to-get portions of subject
matter.
FAST SCAN OUTPUT for instant view of
camcera picture on Robot Model 60 or 61
Viewfinder, or oscilloscope with adapter.

[ROBOT]

The imptroved Model 708 Monitor has:

1.

A NEW TUNING INDICATOR for accu-

rate tuning of your receiver for best slow
scan signals.

. AUXILIARY DEMODULATED SSTV

OUTPUT for external tuning meter or oscil-
loscope monitoring of SSTV signal swing.

. PULL-ON BRIGHTNESS KNOB for re-

peatable setting of brightness control. Op-
erator can now turn monitor on and off
without altering control setting,

Same complete S8STV switching and inter-
connecting circuitry for simple integration
of Robot SSTV into any amateur station.

SAME LOW PRICES:

ROBOT MODEL 70A MONITOR... .. ... . ..... $295.
ROBOT MODEL 80A CAMERA........ . ........ $295,
25mm f1.9 CAMERA LENS.. ........ ... .. .. $ 25.
25mm 1.4 CAMERA LENS . ... ........... . ... $ 3L
Macro CAMERA LENS (Pictured)........ ..... $ 54
ROBOT MODEL 60 VIEWFINDER........ ... ..., $249.
ROBOT MODEL 61 VIEWFINDER. .. ... ..... ... $239,
MODEL 11 VIEWING HOOD...... ... ....... ... $ 25.

All Robot equipment carries a one-year war-
ranty.

ORDER ANY OF THE ABOVE EQUIPMENT DIRECT FROM
THE ROBOT FACTORY Four casy ways to purch-
ase: Cash, C.O.D., Master Charge, Bank-
Americard. '

ROBOT RESEARCH INC. 7591 Convov Court San Diego, Calif. 92111 U.S.A. Phone 714.279-9430



AMATEUR ELECTRONIC SUPPLY USED GEAR

* 10 Day Free Tiia! [Lose only Shipping Charges) * 30 Day Guarantee * Fult Credit Within 6 Months on Higher
Priced New Equipment * EZ Terms-Convenient REVOLVING CHARGE Payment Plan * Order Direct from this Ad !

ALLIED RADIO
A4-i51% Recsiver & B9
A-3516 Receiver il
AMECO

AL nevice xmwr, $ 12
B SR indicaror o

NS0 418 FLl
CNSO(30.5-345) 9
CM-[44 (7=1 1) M
P¥-144 Preamp Ll
w42 VYHF wmiz, B
B8TI

EF-1006/PS1000

table model Lin, $47%
L4-2000 (Fleer mad) 475
CENTRAL ELECT,
10A Cacizer trableys BY
GT-l Anti-inp &
B ASB VFO/ [ Om 39
(0BY Tragsmuteer 325

CLEGGS
SQUIRES-S5ANDERS
3ar Im Kewr $145
665t Gm N 15

Ther & (RF cnly} il
417 AC supfmed,  E5
418 DC sup,/mod.
Zous VHE X EhE)
Intercector Receiver 25
Allbander HF Tuner 7%
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ne
F'M -27A 2m FM Jan,
TOLLINS
T54.1 Recelver  §i3%

7344 1ser #5101 325
TS5A-4 (ser KI5} ¥}
ThA-4 iser HLTIT) 349
TEA-4 (ger H3535) 394
TReAf (sar TS A7
75S-1 Recmiver 35
388 Recarver 275
3908 Receiver
/-390 Rresver
WM Xewr
351Dl Mount
BI6F-1 AL supply
Slek-l 1o supply 78
C-2 Carrying case 60
COMDEL
CP3dl sp. proceszor B9
R. L. DRAKE
iB Recaiver
R Sohe Qe e 5

Receiver 189
Finie) Sphr Temule, 27
INT ¥ L
Kedidy Reee-ver b
-8 Recaiver 339
Mie3 Speaker 12
M54 Speaker i%
SPR-4 Heceiver 95
SLb B can, Hu
TR-3 Xewr k21

AC-3 AC supply 6%
DC-X DG snpply AL

| R-4 with NB 49
TR-4 Xowr 429
204 BC supely G5
£ Xmtr 199
TR+ with NB 549

TR-22 Im FM Xevr IH?
L.4E Linear Cend
LWNB notse blanker -19
DYNAHFC COMM.

WD Im FM Amp, ¥ 4%
SGUC im M Amp,  3¥

EICO

7Y Transmivter 49
730 Modulatar 19
51 53R Kovr 19
&G supply 49
T4 DC supply 49

7T Kayer

ELMAC

AFB7 Transmitcer 5 49
PMAB Receiver 5
FSR-612 DC supply 7

GLOBE/GALAXY/YWRL
LA Lan, (AS-151 $ 25
Hifander 61 (AS-$) 50
&= YFU) 34
Salaxy (Il Xewr 169
Gy ¥ Mot 232
Catlay V M | 49
ACIB AL supply hE
k-l Remote VRO 42
Vx 35 VOX kd
-35 Calibrater 12
5 Speaker ¥)
f-3 'il'!fl cy. hiter 24
000 Linear/sup, *7%

Cua-Bander Xeve 59
AC-3B4A econany

AL supply [
- Fower 300 (34
7 T-550 Xewr 39

By 550 Remote VFO 59
PR-550 ph, Parch 4
18508 Moy 3R9
FM-210 Im FM Xowr 99
A2210 AC0C
supply-booster &3
RE a0y, tor reractor 4
GONSET
Comm 1 dm 5 6%
amm IV &m 126
50 Transcever 139
it Acvr 199
s UE supply 42
5 Rm Aevr (k]

Commtron 972-A L

YHF amp, — 1dvde

- 80 wartr 1%
HALLICRAFTERS
Sxebz Recsiver 519
%101 Mk 11 Rec, (49
SxelDl A Beceiver |87

511D Recerver b
Gx-117 Recerver |89
SA-130 Recoiver 139
B-46 Speaker 3
R-468 Speaker [lrd

HT-31 Trassmrer 209
HT-32A Transmmcer 135
HT-3F Transmiteer 189
HT-44 Transmicer |75
HT-4b |ransmmer F19
PS-150-120 AC sop, T8
PS-180-12 OC sup. 7%
SR-400 Xaw, L7
“R-400A Cyclone 3 075
F-S0CALC AL sup, 8%
FL-5004 AL supply A9
FAU0DC OC sup, %5

58-2000 Xour I8
SRaA4 AL D IS
AR-46 Bm Xovr %
IR -dbd G ALvr 9y
Ha-1 Kayer 5%
HAMMARLUND

HQ-110 Racetyer  SI09
HQ-110C Racewer 119
HQ-1 104 Receiver (49
HQ-1IDAC Heceiver 159
Hg-l?o Recever 149
HQ-170C Recsiver 159
HQ-170A Recarver 194
HQ-170RL Kecever I‘i‘i

Hiy L 708 VHF

HO-ZI5 Recever ll“
HEATHKET

LRAE4 Recerear 5 59
GR6d Receiver R
HE-20 Receiver b4
RX-1 Recewer 34
HW-{0 &m Kevt P29

SH-10C Recelver 10
4H-310 Racewver 129

AC-2 et comeerter 2%
AC4 bmoconverter 35
5843003 dmcanv. |9
SBA-4U0-4 Im conv. {¥
SR-B00 Speaker 15
Hia-Tl elect keyer 19
D%-20 Teansmitter 2%
DX-35 Transmitter 15
DX-40 Transmutter 5%
Hx-10 Transmiver 189
AK-T mah. speaker 3
HX-27 Transmitter |19
HX30 6m Xmur 14y
HW-1T 78m xowr 75
H¥-32 20m xewr %5
H-31A 0m Xevr BY
HW-16 Xewr 39
SB-30F Receiver 189
5640 Teansmicer 349
Su-610 Signal mon, €%
SHS20 Scanslyzer (19
H¥-16 Transceiver

HW-29 Max'er) 4
HWv-20 [Twe'es: %
YUE.D Seneca (Rt 4

HP-i3 OC supply 49
HP-23 AC supply 49
HP-23A AL suppiy 54
HRA-10-1 rcalipratar ~%

HO-13 Hamecan 5%
GO-125 Q-mult. iP5
1B |41 frag. o

HW-7 QrP £
HW-17 2m Xowr i2%
HW-t7-1 DC supply 7
IOHNSON

Challenger £ 54
MNaviparor Eid
viking i 4
“iking 1} (3
Wallane { 139
vahant fi lgw
{rwader 200 218
Invader 2000 475
Claurier L penr 139
SN2 VHE Xmr L
TR swirch 1%
10ke calibrator ¥
KENWOOD

T3 Xewr 3199
PSS AL supply 79
WEDS e
ENIGHT

R-100 Receiver | B
®-10 canbrator 4
760 Transmiter 14

T-1508 Trapsiiteer &9

T 17% & |0 | near ‘?
Wodd YR

:f-, 106 &m Xowr 5'1

y-i00 WHF vEO 19

TR 2m Xewr 79

LAEAYEYTE

KT-210 Recewver 5 59
HA-Ti% Recatver n
HB-502 AC supply 19
HA-B00 Recewver

NATIONAL

NC.-IB Recever  § 89
NC-270 Regelver 2%
NC-300 Recejuer 129
NC-300-C3 2m conw, 19
NEC-300G6 Hm canv, 1%
HROSOT! Raceiwer 135
HRF-60 Recerrer 199
¥CU-R0 Xrpl cahib, 2
ACU-T calibrater
NCA-S ME 1E KXo
HOXA AC supply
NCXD DC supply
NECXH AL supply
00 Transceiesr
AC-Z00 AC supply &7
HCK-S00 Xow Roxd
NEL-2000 ipear 375

AMATEUR ELECTRONIC SUPPLY

4828 West Fond du Lac Ave. Milwaukee, Wis. 532[6
Phone (414) 442-4200
HOURS: Mon & Fri 9-9; Tues, Wed & Thurs 9-%:30; Sat 9- 3

IMPORTANT! ~

Please Be Sure to send all Mail Crders and Inquiries
to our Milwankee store, whose address is shown abave. The follawing
Branch stores are set up to handle Walk-in business cniy.

17929 Euelid Avo.; Cleveland, Ohio
42 Cemmonwezlth Ave.: Qrlands, Flerida

Phone (2161 486-7330
Phane 1305) B94-31338

P&H , SWAN TAPETOME
LA-H00C Linear & 59 l;‘lﬁjl-llo Tiansceiver 6%  xC50(014-18) conv. 579
POLYTRONICS B AU supply ke
PC-3 qm Kewr size  17C AC supply ) {ENI-JGEE 8 &
P4 6m Moy a9 280 Mg tlate) Wy L e

S0 Transceiver yeg 215 microphone n
RHE 08¢ Teansceiver Ggn BRS Kever 4
DB-13 Preseiecter 3 19 g5 PMelA Jranscmver 39

4300 Receiver

5500 Receiver 189
RaYTRACK

EX-2000-., wip.s, $375
Harizon VI &m Lin, 39%

Ty

llfxr A(‘ supply 2%
JIOKC AC supply LY
I 4117 DC supply %
Am Xwerrar 189

149 UTICA i
690 6m XuwrsYFD $ B¢
BSJA B Xevr/vEQ TR
YARITROMICS
FM-Z08M amp & sup 369

REALISTIC VR SOMHZ LE. 225 i oA ImFMamp 6%
DX-I5UA Recerver $ 89 DL MARS ase. I8 HT.a M1l 2m P
REGENCY H . 5 malkie-talie e
RR-T 2m FM Xew 3157 el ey PUFMZAwih Be-l 89
AR-Z ImEMAmp 8% o) Cinear 449  WATERS
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SBE #M.2% gy Coupler b $ 49
SBILA Linear 5176 YHE-ISR 209 &l Cedax Auto A
58-34 Transcever 279 T AESU

SIGNAL/ONE TENPO FLOX-400 Xmw 5789

UM xoyr 1 Oday ware
rvanpty ) with aptioaal
standard & defuxe oW
Lilter mstatied $1955

FMH Zm FM

Trmpa Ghe X<vr
Tempo AC Gne sup. 75

AC sup, for EMH

249 FROXA005D Rec, 319

Now 13 G71773

——t NE Y EQUIPMENT SPECIALS & CLOSEQUTYS St

{iye to the low price~ ana fimited guanot;

125 bf the merchand! se histed beiow all

erices ace bar *“ayment in Full With Qrder — No Trzde®

BROWNING
solden Eagle MK 11 AM CR
Base Statian (Req. A S 5495 3395

reg. NOW

CLEGG reg, NOW
Far FM series 25 384 $26%
e Mk (] AM 89 WY
COLLINS reg. NHOW
TS 3B Rec.-New display  Si101 $BRD
I5-% Xmtz-New display 330 1084

I510-2 mohumu-Mew display 337 137

R. L, DRAKE reg. NOW
{.-4B Linear-New Display 5825 649
T4 6m wmt. converter e
CC-1 Converter censole 49 49
Jﬂ 1]

o

%45 335

ETO tog. NOW
FA-FOV Linear w l60m 54875 $i3/s
ElGa reg. MNOW
781 AC supply = kir 3OS 4%
781 AT supgly - wired Lo B——
THE D supply = ket ™A
753 DC sypply - wired L A

LINEAR SYSTEMS (ADCOM) mg ROW
3Hie 5w 0C supply 3125 % 7%
REGENCY reg. NOW
HRE-LA b FM Xavr. 1377 SiI%
TMR=4H 4 ch. Scanner im "™
REGENCY C B veg. NOW
Imperial 23 ch, 1504 I1v 529% $1y9
RAYTRACK reg. HOW
CB-AL3 CB Auto Lavel [3ame

as Ham modell 500 & 19
$BE oy, NOW
SH-16 Arvr-New Digplay 569 5169
S8-3y Scanvision Monitor and

Cameia - New Lispiay S RN
GH-144 2m #M New Display 3% 229
4R-9MIC Mike 1dynamic) s 12
STANDARD tog, MOW
SRUEIRMA « New Oispiay  $39R $779
SR-C 14 - New Dizplay gun 476
SHAN reg. NOW
$10C YEOQ far $00C 1D § 8O

ELECTRA reg. NOW SOOCKS5I6B . Mew isplay 389 Aid
BCL UMF Seanner 5149 § 59 GUOT Xmer - New thsplay :i: ?::
GALAXY rmg. NOW [ 200w Linsar 110y ? k
A0 AC supply/banster 4% § 75 | #I0w Linear (130v) o8 19%
GT-550A New Display 695 450
GONSET rey. MOW VYARITRONICS HROW
GEB- 5 o FM-20BM Base Amp- wipply '&55 5 TEa
GER-101 MK IV Linear S6a0 S0 L e A 12 il
E:IEQIN 4 mH reg. NOW FORM-2S (mad. for MARS) O lade
257 stacked im Halss A .
SD-(50B IS9-174Me |-pole (3% g9 % Wi d0-day ARS wamenty
H8-254 4 siacked 2m Halos 54 |® WATERS rep, NOW
400 Rator - New Display 209 (B9 346 Mouverrer =i conv. F17% £ 35
We busg Clean nied Ham gear - wirtevs:

@Wm.zm SAVE $50

Purchase 2 Clegg FM-27B far tha Regular
price of $479.00 with Neo Trade and yeu
may take 2 $50 credit towards the pur-
chase of any other new merchandise of
wour choice, Following are suma possible
fuggestions of other merchandise yor
might take:

*Dycamm 35-01 Amp. |1v 5175.00
#Larsen NLA-[50-1K Ant. 5 1%.00
“AC Supply for FM-270 4 v o

*Hy.Gain or Cusheralt YHF Antennas

*Qr any other merchandise of your choice
~write fer o “Candensed listing of
Amateur Radio Eguipment” .

Terms on this FM-278 offer are’
» Master Charge
» BankAmericard
#GECC Revolving Charge Plan
o 0D (20% depesit)
w Payment in Full with Urder




AMATEUR ELECTRONIC SUPPLY

TR-T2 Im FM Xecvr, 12vde, 23 ch. ..., $299.95

TR-22 Fortable Im EM Xcvr..... coea. 21995
AA-22 Rec./Xmtr, Amplifier ....... 149.95
MMK-22 Mobife Mownt............. %95

AA-10 10 wate 2 meter Amplifier ... 49.95
AC-10 supply for TR-21/AA-10 TR-T?  39.95
Extra crystals for TR-22, TR-72 each 5.00

DSR-1 Digitaliy synthesized Receiver 195,00

« TOP TRADES for your gaod clean equipment

«STAY-ON-THE-AIR PLAN = Enables you to keep your trade-ins
until your mew gear amives — Lose no operating time!

Rack panel adaptor for DSR-1 ........ 135.00 » PERSONAL SERVICE from fellow bams whe understand your
€ Retsiver........... e 529500 problems.
2AC Califrator for 2C .......... v 1878 »SAME DAY SERVICE on most Qrders and Inquities from our
CS Speaker for IC. . ......... oLt 22.00 Centratly Lacated Modern Facilities
2CQ Speakers@-multiplier for 2C ... 49.00
INB Noise Blanker for 3¢ .. ... . T 26es » Top Notch Service Bepariment
ReAC RECOIVAN 1 v vvsviiivire e rines 499 95 0&&4 qadaq o LARGE COMPLETE STOCK means Fast Deliveries, United
4ANB Noise Blanker............. . 45,00 Parcel Service available to most parts of the ceuntry. ~UPS

Blue label (AIR) to the Yest Coast,

» GECC Revolving Charge Plan. Only 10% Down. LOW Manthly
Payments — for Examply: $10 a manth finances up to $£300: $20

Filters: 254, 500 cycle; 1.5, 6.0kHz 50.00
MS-4 Speaker for TR-4C, R-4C, SW-4A  22.00
TR-4C Transceiver for 80-10 Meters .. 599.95

34PNB Noise Blanker............. 100.00 W - up to $610. Write for compfete information and credit application.

RY-4C Remote VFO for TR-4C..... 110.00 §

FF-1 Crystal cont. adapt. for TR-4C  46,%5
AC-4 AC supply for TR-4C. T-4X..... 29.95
DC-4 12vdc Supply for TR-4C.... ... i25.00 SAVE up to $ 100'
MMK-3 Mobile Mounting kit for TRA4C  4.95 If you purckase any of the new Merchandise listed below at
MC-4 Mabile Console for TR-4C...... 6%.00 the Regular Price and Without a Trade-in, you may teke the
INT CW Transmitter.. ... .......... 175.40 “Bonus” Credit indicated below toward the purchase of
T-4XC S$SB Transmitter............. 530.00 | nther merchandise (soch as power supplies, antennss
I.-4B Linear Amplifier ............. © Bs.00 towers, microphones, crysials, linears, accessories, etc.j
MN-4 Antenna Match Network ... ..... TR-22 Im FM  $I0 Berus  SPR-4 Receiver $40 Borus
MN-2000 Antenna Match Network ..... TR-72 Im FM  $20 Bornus  TR-4C Xowr $50 Bonus
W-4 RF Wattmeter (2-30Mc).......... R-4C Receiver %40 Bonus C-4 Console  $40 Bonus
WY-4 RE Wattmeter {20-200Mc)..... .. TAXC Xmtr $40 Borus  L-48 Linear  $100 Bonus
C-4 Station Contraf Consele .........

S¥-4A AM Shortwave Receiver [tube), .
AL-4 Loop Antenna = BC Band .. ...
AN-5 Short Wave catdoor antenna. . ... . CASH

TY-42-LP |00w Low-pass Filter ,,... 8,95 € 0.0, (30% DEPQST

5
i
1 C.0.
TV-L000-LP 1000w Low-pass Fiter  18.75 | BANKAMERICARD | 3 ~asTer cHarce
Y 4
5

SEX EZ-WAYS TO PURCHASE

master charge

TY-300HP High-pass Filter.... . . BANK AMERICARD THE INYERBANK CARD
EN-4 Line Filter, i20v, 5 P, . AMERICAN EXPRESS
Crystals for 2C, R-4C, SW-4A, T-4XC é. GECC REVOLVING CHARGE
Fixed-Frequency Crystals . ..., .

F295RD Microphane with plug......
SPR-d4 Programable Receiver,........
ACCESSORIES FOR SPR-4

1€

19.95 - L E L R L L F L 31 4 -} |

E To: AMATEUR ELECTRONIC SUPPLY

48728 W. Fond du Lac Ave. Milwaukee, Wis. S3214

5NB Noise Blanker............ .. 8 6500 § 1 | s i )
DEPE DE Power Cord. v vevrenns. 540 | am tnterested in the fallowing new equipment:
TA-4 Transceive adaptor for SPR-4 . 15.00 . 1

SCC-4 Crystal Calibrator....,....... 20,00 1

-
1
]
]
[ ]
[ ]
[ ]
RY-4 Teletypeadaptor ......... oo 10.00 B | have the foliowing to trade: (what's your deal?} 1
DIAL Crysta! Sefector - plain........ .35 ]
CRYSTAL KITS FOR SPR-4 =
Avronautical Overseas = 7 crystals...$ 32,00 i
Amateur Bands = & crystals .. 2100 Shi ) 1
Citizens Band - one crystal ......... 5.0 1P me: ]
Marine Bands — 11 crystals. ..... . 49.00 .» b 1
MARS — 5 crystals. .....oovvuenn.n 21.00 Ray Lrenier, KIKHW BliEncloses = | 1 will pay batance {if anyy: W
Teletype Commercial — A erystals .. .. 18.00  pof wan Orger Sajes [ [) COD (20% Depasit) [ GECC Revolving Charge Plan Il
Time & Freq. Std, WV — § erystals ,.  22.00 :f[:] Master Charge* "1 BankAmericard 7] American Express =
AMATEUR ELECTRONIC SUPPLY ¥ sccom sunser [
4828 West Fond du Lac Ave., Milwaukee, Wis. 532|6 g Exprauvon * Masier Charge 1
DATE Interbank menber (4 diprts)
Phone (414) 442-4200 1 e A
HOURS: Mon & Fri 9-9; Tues, Wed & Thurs 9-5:30; Satr 9-3 : Name:

IMPORTANT! = Please Fe Sure to send all Mail Orders znd Inguiries = Address:
to our Milwaukee store, whase address is shown above. The following [
Branch steres are set up to handle Walk-in business only. § City & State:

17929 Euclid Avenuve; Cleveland Ohie  Phone (218} 436=7330 [ ] ,
$21 Commonwealth Ave.; Orlande, Florida  Phene (305) §94=3218 ] ] Send used gear list
- L E B 8 3 L B 1 1 8 3 0 1 1 1 7 P 1 3 &0 0 0 1]}




a Bon

"Ham Headquarters USA"®

1S YOUR SATISFACTION HEADQUARTERS
~FOR ALL THE BEST IN HAMDOM!
{And, we match or beat all “deals™!}

*YAESU

FT-101 Xevr. 5649 | FTdx-401 Xewr. $599
FA9  Fan 19] $P401 Spkr. 19
XF-3C  CWFilter 46| P40 Pawch 59
FV.101  VFD 99 | FV-401 VFO g9
SP-101  External ¥D-844 Mike 29

Sphr. Bletoes Mxow 238
SP-101P  Patch 59 FT-2 Auto-Scan
MMB-1  Mount 9 Xewr, 379

FL2{00  Linear 339 {y[3650  Counter 289

FRdx-4008 nmgw ] 299 Our FB Lab -

FRdx-40050 fw. 399 ives YAESU

FLdc40D  Xmtn 339 l—g . g

EL-20008  Linear 339 | [WArramty service: |

Ts300 Xor,  $795 | 7599 Xt $429

VEQO00  VFO 195 | TS511  Xown 415

PS300 AGPS. 120 [VFDSSS  VFO 108

RE99 Rewr. 339 |PSS11  ACPS 108

ITOP TRADE-IN ALLOWANCES!|

* TEMPO

“ONE" Yevr, $349  |Fmp 2M Xevr, $225
VF/ONE VFQ 99 I RBF1 SWRBR. 33.50
ACPS 99 | wiso0  Load 119
FPM300 Xcvr.  $595 [ MR300 Mobile
HABD Blawer  39.95 Mount 320,65
HA1 Keyer 119.95
CHARGE IT!

{Master Charge - Bank Americard}

*DRAKE

R 4C Rewr,  $499.95 |L4B lLineasr  $826.
4NB Blanker  B5. TR22 M FM. 218,95
T4XC X, 530, TR72 IMFM. 320,
ca Console 395 AC4 P.5, 99.95
TR4C Xovi. 599.95 { DC-4 12vPS 125
34PNB NB.  100. [MN2008 Ant Match 195,
RV4C YFQO 110, w4 Wattmeter 6195
Co 312B4  Console $260
KWM2A Xevr.  §$1433. |312B5  w/VFD 557
75820 Revr. 11800 |516F2  ACPS, 187
3283A Xmt: 1386 { 30L1 Linear 649

Prices subject to change

~———Y|S{T OUR BIG STORES

MEW YORK CITY | FARMINGDALE, L.1.| VALLEY STREAM
& Barclay St. 2265 Route 110
227-7922 2937996

10 Sunrize Hwy,

DPEN EVENINGsS’ﬂJ
WORLD-WIDE ORDER DEPT.
20 Smith St., Farmingdale, N.Y, 11735
Phons (516) 2937990

WBHKL 10, WBWVL 10, K8PYN 9, WEQBE 9, WBBMII 3,
WESAPN 7, WSACW 6, WBBBIY 6, WBSIFD 6, WSOKW &, K§TIY
6, KBACO 5, WBBDRT 4, KEAEM 3, WBBDTJ 3, WBSEUN 3,
WBTBP 3, WBFZL I, WASPDN 2, WEVOQ 2, WSCUP 1. (Apr.}
K8KMQ 156, WSIYA 66, WBBKWI 27, WASLXY 21, WBACW 3§,
K8AEM 4, WBSEUN 3, WeVOQ 2.

OHIQ = SCM, William E. Clauten, WEIMI = Asst. 5CM: Kenneth
I.. Simpson, WASETX. SEC: WASCOA. RM: WASWAK. PAM:
EBUBK. VHF PAM: WABADU. I report with deep somow the
passing of KBLFT, long-time EC and TV] chma. for Northwest Ohia.
Rill’s Ieadership and many contributions to ham radio will long be
remembered.

Net QNT QTC Sess. Freq.  Time(Z) Myr,
OSSBTN 2982 917 08 397285 14302000/ KSUBK
2145

BN s41 316 ar Asm 2300/0200 WABWAK
GoMieN 483 58 30 s0.14 0100 WASADU
QSN 216 89 30 357 211% WASWAK
BN RTTY 132 51 n 3608 2160 KaNCV
BN NOVICE 3730 2300 WNSOBK

New appointes: WASRXM, OO. The Chio Novice Net, meeting at
22307 on 3740, had 90 chack-ins and handled &5 messages. Is your
vlub an ARRL affiliate? Send me a card or radlogram for details on
the benefits of League zffiliation. WAVYU reports the Massillon
ARC again provided communications for a whole week ¢nd of canoe
racing. OO0s WBZCQ, WARMCR, WEVWX, KSRMK and WEDPW
were active during May, W8VWX notes that the number of Novice
harmonics has fallen drastically with the uss of VFQs. EC WASMGI
Teporis that Stark County AREC/RACES nets were activated three
times during severe weather warnings. New officers of the Univ, of
Akron ARC are WBBLUW, stn. mgr.: WASVKF, chief op.; WBBAZP,
tech. supervisor; WBKWH. faculty adv. The sixth annual Ohie
Traffic Nets Picnic is scheduled for Aug. 12 in the Massillon area.
Contact WASWAK for details and a map. EC WABKPN reports great
progress in building up the AREC program in Belmont, Guemsey,
Mobnroe and Noble counties. EC WBBAYM is also hard at work
building np AREC and reports that Mt. Vernon now has a .19/.79
repeater. The Apricot Net provided mobile communications for the
Cleveland Memorial Day Pargde and South Euclid High School’s
Bik-2Thon. WEKC, WASFQC, WASQFK and K3ONA were in-
terviewed on WELW-FM., WBKC was honored at the Cleveland VA,
Hospital and at the Dayton Hamvention for outstanding volunteer
service, Stark County CD and the Tri-County Radio Ass_ provided
wommunications for a charity walk. W8GSR, WASMHO 2nd othess
assisted the Medina County Sheriff with communications at a rock
festival. [ visited the Marion ARC and joined SEC WABCOA for a
visit to the Treaty City ARC at Greenville. Thanks to both clubs for
their fine hospitality. Many Ohio hams provided emergency com-
munications service during severe weather and tornados in May. Be
sure to read Public Service Diary for details. Look for the ham radio
display station at the Ohio State Fair in late Auog., agsin sponsored
by Uentral Ohio AREC and the Chio Councit of ARCs, Traffle:
WABMCR 569, WaPMJ 335, WBCUT 230, WABYLW 206, WEQCU
202, WASWAK 165, WABETX 159, WNSMZZ 136 WAZASM/S
124, WABHGH 122, WHSUS 112, WBID 103, KSUBK 102,
WBBKEKI 101, K8BPX 88, WRSBKZD 86, WBMGA 83, WBSNRC 81,
WHBALU 6%, WBBIGW 62, KBMLO 60, WSENI 57, WABDWL 53,
WRDDG 50, WBSEEZ 42, WABETW 40, W8GVX 39, WBMOK 39,
WABSED 37, WBFGD 35, WAYYIR 35, WASFSX 34, WBBKXV 33,
WEOTE 33, WASVWH 32, WSPES 29, WASURI 28, WABADU 27,
WBBAYC 26, WASKPN 26, WASBMIH 26, WBSHWE 24, WBSIBZ
13, WBBHL 21, WBARW 20, WBBKEOQ 20, WBSCSH 10, WSLZE
20, WBYYD 20, WASZNC 20, WAWEG 18, WASMAZ 17, WBSFCT
15, W8GOE 15, WBNAL 13, K8BYR 11, WASBCX 10, WASSSI 10,
WBBFWF 9, WBUX 9, KSCKY 8, KBEHU 6, WBECLF §, WSETU 5,
WBGRT 4, KBQYR 4, WBEMXU 2, WNEMYA 2, WASISW 1,

HUDSON DIVISION

EASTERN NEW YORK - SCM, Graham G. Berzy, KISIN -
Asst. SCM/PAM: Kenneth Kroth, WR2VIB, SEC: WIURP. RMx:
WA2FBI and WB2IXW. RTTY RM: K2DN. Nets: NYS daily st
0D01Z and U300Z oo 3.675 MHz; ESS daily at 2300Z on 3.590
MHz (1¢ wpm); Novice Training Tue, at U045Z un 3,677 MHz;
Westchester Clounty Novice Net open to all on ‘Tue. and Sun. at
2330Z on 3,725 MHz, NYRTTY daily at 2330Z on 3.613 MHz.
Uivision PR Net 2nd and 4th Sun. at 2200Z on 3.925 MHz.
NYSPT&REN daily at 2300Z on 3.925 MHz. Note: zit times are one
hour earlier, local, during DST. Attention Dutchess County stations:
Welcome to new County EC WB2LPQ who it in the process of
vrganizing for county coverage, List your availability with him at



The most powerful signals under the sun!

Got a space problem?
-fja@In Has The Answer

Even if you're limited to just a faw square feet of real
— astaie, you've gol room for a Hy-Gain multi-band
vertical antenna. Ungusstionably the ultimate in
strength and performance..,occupies minimum
ground space. Whatever your requirements...you
can't do batter than Hy-Gain.

N

The incomparable
Hy-Gain Hy-Tower 18 Hi, For 80 thru 10 meters.

The finest multi-band omnidirectional vertical an-
tenna on the market today. Entirely seif-supporting
and virtually indestructible. Takes maximum legal
power with ease. Automatic band switching. All hard-
No. Ne. ware iridite treated, Quistanding performance! Wt.  nNo. 2 No. § No.
182 386 96.7 bs. Ht, 50 385 § 193 | 384
No. 182 $219.95

NEW!
Hy-Gain 18 AYT/WB  For 80 thru 10 meters.

Superb wide-band omnidirectional performance
combined with extra heavy duty construction...for
the red-hot action you want. So strong it mounts
without guy wires. Automatic swilching with three
Hy-Q traps. Top loading coil..True 1/4 wave
resonance on all bands. A great buy! Wt 16.2 lbs. 1
Ht. 25

No. 386 $79.95

Versatile
Hy-Gain 18V For 30 thru 10 meters.

Low cost, high efficiency vertical antenna. Fasily b
tuned to any B0 thru 10 meter band by adjusting teed
point on the base inductor. Easily mounted, highly
portable. Installs almost anywhere!/ Wt. 5 Ibs. Ht, 18’ E
No. 193 $24,95

Hy-Gain :
14 AVG/WB  For 40 thru 10 meters ;

Successor to the famous 14 AVQ. .. totally improved.
Entirely self-supporting, automatic band switching, J
omnidirectional vertical antenna. Three separate
Hy-(Q traps with large diameter coils for very high Q.
True 1/4 wave resonance on alf bands. Peak perfor-
mance! Wt. 9.2 lbs. Ht. 18

No. 385 $55.00

Hy-Gain
12 AVQ  For 10, 15 and 20 meters

Low cost, plus performance. Completely self-sup-
porting vertical with Hy-( traps. Low radiation angle 1
tor top performance. Great antenna for your money!
Wt. 7.2 Ibs. Ht. 13'6"

No. 384 $35.00

HY-GAIN ELECTRONICS GORPORATION

Dept. HH, 8601 Northeast Highway Six Lincoln, NE 68507
402/434-9151 Telex 48-6424

i Lot oR 3
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get a fair deal at

TRICCER ctectionics

where the HAM 1S KING

TRIGGER
CATALOG

TO HELF YOU
SHOP BY MAIL

Everything
for the Ham!

Send for this reliable buying guide to
carefuily selected Amateur gear, You'll
find it easy to shop at TRIGGER by mail.
We make fast shipment from complete
stocks of all the leading brand equip-
ment—generally the same day your ar-
der comes in,
CHECK COUPON FOR YOUR FREE CATALOG

BEST TRADES IN HAMDOM

Trade high with TRIGGER. You’ll find we
allaw you mate for your present gear.
Write for quick quots,

Instant Gash for Your Used Gear

Describe fully what you have: Make,
model, modifications, accurate descrip-
tian of condition:

GET A GOOD DEAL FROM TRIGGER

SHOP EASILY AT OUR STORE
ON THE WEST EDGE OF CHICAGD
ALL PHONES: 312/771-8616

TRIGGER Electronics, Dent. 11-AU
7361 Morth Ave., River Foresy, 111, 60305

{J Send FREE TRIGGER Catalog

FREE
. Catalog

Name,
FLEASE FRINT

Address,

L

Ciry State

3iP
S Ao

b e e e e e )
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Wappingers Fulls QTH, Now if Putnam Co. will only come through,
W2URP will have 5 county BC working in every county in the
swetion! Among the chubs: Sehenectady ARA heard Dr. Robert
Yumck on “Art Science and Bua of Avifaunal Studies” and Annual
Ladies Night Meeting m lune. (Whoever thought that hams would
have to be told about the birds und bees?) OMARC Cluk net active
2od Fri. at 9:00 P.ML focal on 28,650 MHz and welenmes visitors,
Westchester Co. ARA heard GJ0Q, originally G2BIT 30 plus vears
ago, and had slate of nominees presented for 1974 seaton; elertions
were in June, Albany ARA held annual dinner with W1LED a3 guest
speaker, and auctioned off equipment of Silent Key W2ZFEN in May.
Communications (lub of New Rochefle held business meeting re
City Parade assignments and FD'73 planning. Individual stabion
activities: Section Net Certificates on way to all qualified ENY
members of NYSPTEEN — () total new holders. WB2CFE
graduated from Hudsgn Valley CC with Associate Degree in
Electronics and celebrated by putting up 2 low band long wire for
BO and 40, W20 looking for “hat" PR items in Albany district.
WA2PIL and KYL WBZEMU soon on -meter ssb and chasing
Ogcar, WIDN now on fm with TR-72. Welcame to newcomer
WN2QHL in Congers, All clubs please be sure SCM is on your
matling list for activities reports, club papers, efe., a5 new season
starts, Thanks for the help, Traffic: (May) WA2CNE 356, W2GPH
109, WAZLIK 66, WIURP 49, WA2PJL 28, WA2RSP 16, KISIN
5, WAZEAH 6, WAZHGS 3. (Apr.) K2DN 48,

NEW VORK CITY AND LONG ISLAND - 3CM, bred i
Brunjes, K2ZDGE — Asst. SCM: John H. Smate, WEZCHY, SEC:
KZHTX. RM: WE2LZN. PAM: WA2UWA, VHF PAM: WB2RQF.

ML 3630 kHz i900/2200 Dy  WB2RLZIN Mgr.
NLE* 3730 kHz 1830 Dw WAZCLE Mgr,
VHE 145.&% MHx 1930 MTWThE WRBIZRQF Mgr.
NLILPhope® AY2E kHz 1730 Dy WACXY Mpr.
lear House IS kHz 1900 Dy WAZVYT Mgr.
All Sve, 3428 kHz 1304 Dy WaOE Mgr.
Mic Barad IWES kH2 1100 Dy W20E Mgr,
NYSTPEN AVLS kHz 1500 Dy WE2QAP Mgr.,

*Denotes seution nets: all times, local! Capgratulations to WB2FIG
on his appointment as ORS! WRZLZN and WH2IEC have a new
vutlook on things after completing their telescope projects. The
fast Sutfolk Radio Club bad a nice turnout at their “Qid Timers
Night,” W2DB() gave a most interesting talk on the world of crystal
making at a recent LIMARC meeting. WB2ZDAR announces the
npening of a “FAX” Net ¢(Fascimile) an 145.8 MHz at & B.M., Tue,
and Thar. All stations, with or withont Fax equipment, are welcoms
to check m. The NL! Section Net picnic will be held oo Aug. 26.
Contact WAZCKY for details, The Suffolk County Radio Club beld
their “all electronic™ tlea market on July 28 at the SUNY campus,
Stony Brank. Congsatulations to WB2GCE, who recantly upgraded
from Novice! W2KPO headed up a first time electronic tlea market
for the LIMARC wroup which proved highly suecessfiul, W2TD ix
reported o have fus RTTY operational and ready to copy. Members
uf the 10-meter AREC Net and LIMARC members, were active
during a freak thunderstorm on June 9 with twister like conditions
ex1stinng in sections of Western Nassau County. WAZPLI’s summer
Jjubr will hopefully gain him a HW101 about this time. New officers
fur the following clubs: Wantagh RC — WBISEL, pres.; WB2DIN,
vice-pres.; WR2PVH, secy. Tu-Bora R — WAZBDB, pres.; W2IMU,
viee-pres.; WE2KHO, sevy. W2ELK and K2DGI set up a display in
Hempstead Town Hall commemarating Amatenr Radio Week duging
ED week. W2TUK, K2DGI, WR2CHY, WAZTSB, WB2BAU,
WHICRY and WA2CXG participated in a radio program over a
number of local L1, stations presenting vatious aspects of amateur
tudio including Field Day activities of the Sultalk County RC, How
18 Vutr club publicity doing? Have you sent i ifems 1o the Division
Publicity chmn. WB2FBF ax yet? WAZKGE has been appointed
Asst. Dir. for DX activities of the Hudson Division, K2HOI
(4£4HW) recently paid a visit to the pld home prounds and attended
the annual (IMARC dinner. WB2WF] recentiy moved near
WB2UFG: which should do something for the QRM problem? W2PF
arratiged 2 visit to League Hdqtrs. for area fams ticensed for 5G or
maore years. Don’t forget to express your thaoghts and ideas oo the
various of the latest FCC proposals, to your Dir, K25J0, Traffic:
WH2LZN 278, WB2WE) 260, WRB20YV 138, W2EC (04, WB2ZLGCA
¥5, WB2CHY 82, WAINCY 58, WB2DAR 35, WA2PLI 32,
WAZHMM 25, K2VCD 14, WAZVXN 13, WB2BYY 11, K2JFE 10,
W2PE ¥, WBIRQF &, WB2FIG 7. W2AML 3, WIDBQ 3, W2EW 3.

NORTHERN MNEW JERSEY SCM, Jehn M, Crovelli,
WAUOOQ — SECC K2KDQ, RM: W2ZIP. PAMs: KIKDQ and
WAZFVH.
et
NIN
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PRESENTING...Superb SSB TRANSCEIVER
KENWOOD'S TS-900 SERIES
Here is your TRANSCEIVER TS-900 with high quality.

Operating on all amateur bands between 3.5 and 30MHz
(WWV-1bMHz receivers only)

& Highly saphisticated solid state amatewr radio tansceiver employing only throeo
vacuum tubes. @ All major electronic circuits are built on modular (plug-in) cirgut
boards. @ BTTY: built-in frequency shift circuit for FSK operation, The frequency
shift is factory set at 850Hz. @ Designed for operation on SSB,CW, and FSK, the
TS-900 delivers more than 150W PEP output (SSB). @ Built-in noise blanker de-
signed 1o reduce impulse type (igrition) ntise, e High sensitivity with 0.5,V for
10dB {& + N)/N. ® Matching remate VFO-900 allows cross operation of the use of
different frequoncies for transmission and reception. @ PS-900 operates 1102120V
AC; 22072400 AC, 50/60Hz power sourge capable of providing 410W of power
& DG operation is also available with DS-900. # Opticnal CW filter can bo used

$KENWOOD

Agent for LS A Henry Racdio 11240 W, Olympic Blve., Los Angales, Calif. 90064 Tel: 213477 60




For a high-paying job in broadcasting ... get a

First Glass FGG LICENSE

You will get your FCC License with
CIE training...or your money back.”

Your key to future success in the broadeasting field could be a
First Class FCC License. You must pass a Government Licensing
axam to operate and maintain fransmitting equipment used in
tadio and TV broadcasting, aviation, marine, microwave and mobile
ravio as well ag Citizens Band communications.

One proven way to prepare for your FCC exam is to take a
Licensing course from Cleveland Institute of Electronics, Cur
training is so eifective that in a recent survey of 787 CIE graduates,
better than 8 out of 10 CIE grads passed their FCC License exam.

That's why we can offer this famous Money-Back Waranty:

*When you complete any CIE Heensing course, you'll be
able 1o pass your FCC exam or be entitled to a full refund
of all tuition paid. This warranty is valid during the com-
pletion tima aliowed for your course. You get your FCC
Liconse—or your manay back.

You owe it to yourself, vour family and your future to find out more
about CIE's way to leamn Electronics &t home in your spare time,
Just fill out and mail the coupon to get our TWQ FREE BOOKS.
Far your convenience, we will try to have & representative call. If
coupon is missing, write ! Cleveland Institute of Electronics, ine.,
1776 E. 17th St, Cleveland, Ohio 44114,

i Approved Under G.L Bill

All CIE career courses are approved for
educational benefits under the G.1. Bill.
[f you are 2 Veteran or ara in servica now,
check box for G.1. Bill information.

oy tn wat -
agele®™l  M12il Coupon Today for 2 Free Books

1 & [
1 i c I Cleveland Institute [
1 i of Electronics, ine. 1
l [ 1776 Eont b Scroet, Clavaiand, One £4114 l
' . " Asciadited Mamber Katlonai Hama Study Councid 1
1 Please send me vour two FREE hocks: 1
1. Yeu: book, "How To Gat A Cammargtal FCC Licanse.” 1
: 2. Your school catalog, **Suscead In Electranics.” 1
Print
Nama.
i 1
1 Addrest — . 1
l [ 147 State. . I
Watarans and Barvicamen
K [ Check here for G, il information., ; I
1 + - QTod
-
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CXISUIIE 111 ¥A-sdldda Q1 WwrGLCIIn INdSscll SAUMLUIRY . AT ARLL L4 & latiiixa

NIN 369N 14:00 Dy 3 20 92 VWizEp
NISN 3730 8:15 Dy 24 50 14 WAZTRK
NIPN 3950 6100 M4 31 585 1T WARFVH
WITON 2930 6:00 Su 3 54 17 WH1IFIE

Mew appointments: WB2EWW as ORS and OPS; WBZUCS as OBS
and OVS, Endursements: WBZNOM as OPS; K2PBP and WE20HV
as DVSs, The Split Rock ARS, Don Bosco HS ARC and Mt Carmel
RC have all pained League asfiliation, Congratalations, WN2QGT is
a new Novice in Elmwood Park, The Bergenfield ARC provided
wommmnications for the Memorial Day Parade. W21XD ix active on
439 MHz ATV, WB2ZNOM finally worked KLT for state number
fifty. QO reporis from WB2IEC und WB2TFH. WBIAYE active on
-meter fm, WA2EGP hay purchased a TR-4. KQEQP now using a
GPR-9D receiver, Kearny Radio Club Net is on 145.5 Tue. at 9 P.ML
WB2FWW is manager and WAROPY his assistant, WALZYTX is
moving to W4-Land. The NIDXA repeater has reversed it's in-out
frequencies to ellminate interference. K2INP spoke to GSARA
covering the topic of spark gap equiptent. WA2UDT graduated
trom Newark State College and is making contacts tiwrough Oscar.
K2EEB has received the Oxcar awgrd. KZAGY has made DXCC 197
wn phone. WA2SRQ busy building a quad and RF clipper
WAUQQ using 2 new 40-meter wire beam. The opecators at §t.
Peters station K20QJT busy working DX. EC reports for Apr. were
submitted by WA2EXX, WAZOKX, WAICCF, WAZRYD and
WAIDNU. A new contest club named The Wireless Institute of the
Northeast has been formed with WB2RT) elected pres.; W2FVS,
vice-pres.; WRICST, secy.; WB2ZHIV, treas For further information
contact WB2CST. WN20OVE working European DX on 10 meters,
WE2NOM has been appointed AEC for Faitlawn and vicinity, TCRA
had a Field Day photo contest. W2IXD is the new RACES Radio
Officer for Kearny and WAZSLR the new asst. RO, WA2ZDWE hata
new Halliceafters station, WA2SHT now performing laison
functions for NIPN and NIN. All New Jersey amateurs are reminded
that the New Jersey (OSO Party will be held the week end of Aug.
[R-19. WAZUOO spoke at meetings of GSARA and Fast Brunswick
ARC during May. The Kearny ARC is helding 2-meter transmitier
bunts. Appointess ate reminded to submit their monthly activity
reports before the Sth uf each meonth. Tmffic: WBINOM 170,
W2ZEP 166, WB2RKK 139, WB2ZAFH 107, K2BDX 105, WAZSHT
97, WBIRI) 86, WAZEUQ 44, WA2UOO 40, K2ZF] 30, WAIDWB
25, WA2CAK 17, WA2QIU 12, WAZEXX 10, WNZOVE 6, WB2JSH
5, W2ABL 3, WN2CSX 3, WB2FWW 3, W20PE 3, K20Q) 3,
WiIWOT 3.

MIDWEST DIVISION

OWA — SCM, Al Culbert, K@YV — SEC: KOCLL The bot
gnowdp has it that the Marshafitown gang i laying plans for
installation of a 2-meter repeater. [ am very pleased at the recent
annpuncement by the Lincoln Nebr. Amateur Radio Club of thelr
spensorship ot a 1973 Midwest Uiviston ARRE Conventiaa in their
city the Sth, 6th and 7th of Oct, I truly hope that as many from this
section as is possible give this group our suppott by our uttendance,
Speaking of attendance, do you all have Sun. Aug. 26 marked down
on the family calerdar for attending the fowa 7$-Meter Picnic at
Marshalltown in Riverside Park? Qur congratulations to the
Richardson Court ARC of lowa State Univ, and the Stoux City Kast
High Ham Club on their becoming ARRL aftiliated clubs. § think it
goes without saying, that at least every club in the section should
make some response to the FCC proposal on the 220 MHz carve-uut
for a CB tand,

Net Freq, T are
lowa 7% meter{noon) INTO 1413 114
lown 75 meter{eve) 3970 67 44
Talleorn{ew) 33560 115 &7

Traftic: KRDDA 289, WAQAUX 196, KQAZT 106, WAHTAQ 104
WOWSY 63, WABVZH 55, WEMOQ 47, KOYVU 7, WHIFEW (3.
WB@BFH 6. WiBW 6, K#)GI 6, KPLKH 4.

KANSAS = SCM, Robert M. Summers, KOBXE ~ Sk KPIMF
RM: K@MRI. PAMs: WHCCT, WBPBCL, VHF PAM: WASTRO
Anpther fine hamiest in Salina. The QK8 group was represented by
mmany fine fellows, Letters have been asking for mformation o
AREC and who a certzin BC is. Zone |, BEC WARSRE — Marshall
Nemaha, Brown, Doniphan, Jackson and Alchinsen Co. (2) E(
K@TCS ~ Dickinson, Geary, Morris, Marion, Chase, 13) £C WAQUX
- Riley, Potiawatomee, Wabunsee, Lyons. i4) EC WAQTZW -
Shawnee, Jefferson, Osage, Douglas. {51 O WEMCH
1.eavenworth, Wyandotte. (6A) EC open — Johnson Co, thH) E(
open — Franklin, Miami, Coffee, Anderson, Linn. (7) B K@GUR -
Greenwood, Woodson, Allen, Hourbon, Elk, Wilson, Neoshe
Crawkord, Chataugua, Montgomesy, Labette, Cherokee. TH) ki



ANNOUNCING
the all new Inoue IC-230

the unit that opens anew erain
2 meter fm communications

Join the new era with the exciting, super-compact
1C-230!

PUT OVER 162 CHANNELS IN THE PALMS OF YOUR HANDS
FOR JUST $447.50
SPECIAL FEATURES:
® No More Crystals . . . Over 162 ... fully synthesized channels available.
@ All Channe! Capability . . . Travel with confidence that yvou'll be able 1o work
all repeaters along the way.

@ Super Compact . . . 2.28" high x 6.14"" wide x 9.72" deep at a weight of only
5.5 lbs,

@® Quick Dismount Mobile Mount . . . Allows quick car installation,

® Easy Operation . . . Punch up frequency, select repeater or simplex mode, and
you're on the air. (A crystal may be added for a unique repeater frequency.)

@ Modular Construction . . . In case of a problem, modules can easily be removed
and sent for repair. A replacement module will be air mailed to minimize
down time.

@ Super Hot Receiver . . , Better than .duv / 20db. sensitivity, helical filters to
eliminate intermod . . . plus a super E filter and a mosfet front end,

IF THERE IS A SIGNAL, YOU’'LL HEAR IT ON THE IC-230!
— SEE THE 1C-230 AT YOUR AUTHORIZED 1COM DEALER ~

Distributed hy;
s - ICOM WEST ADIRONDACK ICOM EAST

(D ICOM 1261 170th 5¢. NE. RADIQ SUPPLY D ACS Inc.

Bellevue, Wash, 98008 185 Wesr Main Street Et?:h:ﬁ;son Tex. 75080
20 1+ , Tex.
1206) 641-0554 Amsterdam, N.Y, 12010 B2t Ue

-~ Dealerships Available —

|
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POLAR MULTIMETER:
Y INDICATION

40 MHz DIGITAL FREQUENCY COUNTER:
» Wili not he damaged by high pawer transmissien levels.
« Simple, 1 cable connectian to transmitter’s autput.

e

k8 220K — Line trequency time base.

1 KHz resaintion. .. .5 digit: $69.50, Case extra: $10.00
£5 221K — Crystal time hase.

100 Mz resolution.. & digit: $109.50. Case extra: $10.00

DIGITAL CLOCK:

S 112K/ 1244 « 12 hour ar 28 hour cloch: $46.95.
Case extra: Wainut $12.00 » Metal §7.50,

CRYSTAL TIME BASE:

£5 201K — Opt. addition to F$ 112K, 1z4K or SOOK
Mounts on board. Accurate to .002%. ... . . $26.00

I.D. REMINDER:

FS 200K ~ Reminds operator thal 9 minutes and 45
seconds have passed. Mounts on ES 112 or 124 board.

Stient LED Hash- $2.95, Optianal audic alain 33 extra,

Dapendable sulid state components and circuitry, Easy
teading, 7 segment display tubes with clear, bright num-
prals. [hese products operate from 117 VAL, &0 cycles.
o moving parts. Quuet, frouble free printed circuit.
Lach kit confains complete parts list with all parts,
schematic iflustraitons and easy jo follow, step by step
instructions. No special fools reguired.

- (RDER YOURS TODAY:
Uise vour Mastercharge or
Bankamericard
Money Back Guarantee

2725176
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WAGUMZ - Harvey, Butler, Cowley. (9) EC WAGUTT — Sedgwick,
Harper, Sumner. (10A) EC WAPLBR — Rush, Karton, Rice, Pawnee,
Stafford, Reno, {10B) EC WBQHBM - kdwards, Riowa, Bratt,
C'ommanche, Barber, Kingman. (11} BEC KQJDD — Ness, Hodgeman,
Ford, Clark, Meade, Gray, Eane, Haskell, Seward, Stevens. (12) EC
apen = Creeley, Hamlton, Stanton, Morton, Wichita, Kearney,
Girant, Scott, Hiepey. ¢13) EC WABKDP - fewell, Mitehell,
Republic, Cloud, Washington, Clay. (14) EC WAPYXK ~ Lincoln,
Filsworth, Ottaws, Salene, McPherson. (15A) EL WYWOB .
Chevenne, Rawlens, Decatur, Sheridan, Thomas, Sherman, Wallace,
Logan, Gove. (15B) EC W@KP) — Norton, Graham, Trego, kllis,
Rooks, Phillips, Smith, Osborne, Russell, If your &o. has un open
instead of 2z EC listed, why not volunteer yourself as the candidate.
1 will be more than happy to assist you in your efforts. Tratfic:
WNOHTR 515, WNOCGQL 235, WBPHBM 166, WONEE 139,
WNBGVR 154, WOHL 148, KPMRI 148, WRFIR 122, WN@FSL 110,
WPCH) 82, WNPHTH 58, WBPCUY 57, WABLBB 51, W@PR 49,
WAPSKR 39, WRABIY 3%, WAOSWC 34, WBACZR 30, KPBXF 22,
WORBG 22, KRYTA 20, WABZTW 18, WPFCL 15, WONYG 12,
WARSEV 7, WABOWH 6, WAONXD 2.

MISSOURI — SCM, Larry S, Phillips, K@VVEL — Asst. SCM:
Clifford Chamney, EPBIX. SEC: HK@HNE. New appointments:
KOBIX, WHRTW, WARVEG as ORSs; WAGEMX QBS; K8ONU 00.
Appoiniments renewed: WAPFLL as OPS, ORS, 00, OVS;, KAHMN
OVS; WABKUH OBS, PAM; KPONK, KGRPH OBSs; WPTDR as
OBS, 00; WABYCN as OPS, OBS.

Net Freq, Time{Z}iDays Sers. QNT QiT Mer.
MOSS8 Ava3 2300 M3 23 1g3s 48 RQPCK
MOPON 3963 2200 M-S +7 858 4 WARTAA
MEN 3963 3230 MWF td  23n 14 WeNUT
AON 3585 0G0V DY 31 175 138 WwoBV
PHD 40.45 D130 °T & &7 1t WAGKUH
MON2 3385 0245 Dy EL ar 50 WeBYV
ICAREC 146,28/ 0330°T 3 a0 0 YRE
WEN 28,6 0130 M 3 29 5 WASKBH/$
MSN 3703 0030 M-5 14 2K 10 Waov)
2100 Su
(Apr)
MOPON 3963 2200 M-S 23 646 &0 WAGTAA

Copgratulations to KPPCK as new Net Mgz, of MOBSE. Glad fo
report that 60 amateurs and Families had a pood time at the MOSSE
Picnic. All interested may contact WAQEMX reparding & new ow
training net in the K., urea on 28,15 Mz | would like tn thank
the many wnateurs wio participated in the loplin emergency and
commend the operators uf this section ou an excellent job wf
handling communications into and out of the disaster area. Thanks
to WAGIP and WPGLZ for helping WRQUD erect antennas after the
tamado. See you all in Washington ut the Hamfest. Traffic: KPONK
1245, WABV 134, WAQFMD 95, WAYVBG 65, KPBIX 62, WaOUD
56, WOV 56, KOVVH 35, WOEP 35, WARTW 29, WBRFQM 19,
KPPCK 18, WABKUH 16, WARETV 14, WERTO 10, WAREMX 4,
WUGHT 4.

MEBRASKA — SCM, V.A. Cashon, KAOAL ~ Asst, 3CM: Velma
Suyer, WABGHZ, SEC: KAODE. Appointment WBGDOM as Vs,
Endorsement: WOFQB as OPS. May reports:

Net Freq.  CGMTiDays ot Qe Mer.
NEE 1 300 000D Ty 73 127 WAQGHI
NSN 1 3983 D030 Dy 744 20 WARLQY
NEHIE 3100 0335 Dy 71 21 WAGGH?
NMN 981 1230 Dy 1323 49 WAQIUF
WNN 1950 1300 M8 541 i7 VNIK
AREC 3982 133 Su 188 1 WHLRZ
CHN WRO 1730 Dy 93 36 WAQGHZ
SHN 3950 1830 Dy 1196 2 WHDIC
DEN 3980 2000 M-F 287 8 WADAUX
NSN (E 3982 2330 Dy 1030 13 WAPLOY

{here i¢ need for an additional NC3 on the NEB Net. Contas
WAPGHZ if interested. Sannders Co. RS held picnic at Wahao Cils
park May 201 Lincoln RO partiopation n March of Dime:
“March-a-Thon” zdded to ite sizccess. Pine Ridge RC picnic at Camy
Norwesea had 42 amateurs with tntal attendance of 8. 21 member
of Laval Order of Smoke Sigoal Senders (558) attended the event
PAM WAPAUX reports net will meet infreqently until atter Lubo
Day. WODMQ recovenng from broken leg WHLRK returned fron
sunny south. WAPGAT and WYMW spent time checking 5. Platt
River levels for Lincoln Co. CD Dir with WHLOD relavin
information. WPWRY operzting new FPM-3030, Niobrara Valley K
exhibized mdie equipment at Ainswurth Hobby Show. WAPDOL
and KPRRL operate ? metems an motorcycies, ARRL Midwes
Division Convention in lincoln Uet, 5, 6, 7. 1973, Vraffic
WAPOEX 73, WELOD 60, WBACAU 43, WARCBJ 32, WASGA 31
WEHOP 28, WAQPCC 24, WABGHZ 12, WEDMY 11, WiMW 11



» HOW TO BECOME A RADIO AMATEUR

» OQPERATING AN AMATEUR RADIO STATION
+ THE RADIO AMATEUR'S LICENSE MANUAL
» LEARNING THE RADIO TELEGRAPH CODE

Anyone starling out in amaleur radio will find these publications a hecessary
part of his reading and studying for the coveted amoteur radio operator’s
ticket. Wrilten in clear, concise ianguage, they help point the way for the be-
ginner. Tried and proven by thousands vpon thousands of amateurs, these
ARRL publications are truly the “Gateway to Amateur Radio,”

$9.50

POSTPAID

The American Radio Relay League, Inc.—~Newington, Conn, 06111
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CRYSTAL FILTERS
and
DISCRIMINATORS

by K.V.G.
127/64"x13/64" x 3/2%
9.0 Mz DISCRIMINATORS iy

XDgolr & § kHx RTTY $71.10
Xbe-02 210 kHz NBFM 32195
XDe.f3  +12 kHx NBFM 32310

9.0 MHz FILTERS

9 MHz CRYSTALS (Hc2/ud REgA LG KMz NBB T SERUS
XKF40o 90000 WHz Garrier $3.3%  wrgp 2.4 KHx LS8 RX  $39.78
XFen1 29985 KHz LGB $3.38  xPe.c 508 KHr  AM 542,83
XEyoz §O01.S KHz LS8  $33%  xFe.p O kHr  aM 2,89
XE903 £999.0 kHz  HFO 5333 xF9f 1:d kHz WBFM 342.85
F-05  Hc2S/u Socket S0 xFu-M 0% kHz  uW $49.95

VHF UHF HIGH POWER
VARACTOR TRIPLERS

MMy - ’ MMy
432 ; ‘ 1296
INPUT INFUT
140-153 MHz = 420-430 MHz
20 — watts ' 20-watts max.
max.

OUTPUT
QUTPUT 1260-1877
420.459 MHz - MHz
E2.wntts min. 10-watts min.
$69.95 £79.95

MULTIBEAM

46 element MULTIBEAM 70/MBM 46
(for 430450 MH2)

50 Q coax feed Weight — 6 1bs,
Power rating -— lkw Hor. Beam — 23 dgs
Length -— 104 ins. Wind load -~ 38 Ibs.
Width - 18 ins. ¢at 100 mph)

The MULTIBEAM virtually comprises four 12 clement
Yag's, stacked and bayed to form a single compact
arra{. Far even rore gain the MULTIBEAM can he
stacked in pairs, or quads. Sufficient for successful
maohhounce work.

Write for details of MULTIBEAM and stacking kits.
PM70/2 $11.75, PM7T0/4 $25.95.

. SPECTRUM
INTERNATIONAL

BOX 1084C CONCORD
MASSACHUSETTS 01742

142

CXISUIIE 111 ¥A-sdldda Q1 WwrGLCIIn INdSscll SAUMLUIRY . AT ARLL L4 & latiiixa

WAFGR 10, WONIK 9, WPDIO 7. WABYGZ 7, WHHTA b, WABJHH
6, WALWS 6. KBODF 6, WORIA 6, WAPDXY 5, WABLOY 4,
WBPGAK 3, WABIWQ 3, KPUDW 3. WAQER 2, WAPIKN 2,
K@MUF 2, KPFTK 2, KpSDG 2, WEVYX 2, WABHOQO 1, WHIRZ 1.

NEW ENGLAND DIVISION

CONNECTFICUT -~ SCM, Juhn MeNassor, WIGVT - HEC:
WIHHR. RM: K1EIR. PAM: KEYGS. VHF PAM: KI1SXF.

Net Lreq, TimefDays Sews - QNT ore

ON 3640 1900 Dy 61 577 333
2200

CPN 1063 1800 M-S 31 546 %e3
1000 Su

VHF 2 145,98 +200 M-5 23 L1 i9

VHF & 30.6 2100 M-8 23 96 b

High QNI: ON — WICTI, WALGFH, WIKV and WIMPW. (PN —
WIMPW, WAINLD, WALQZH and KISXF. WIHHR appreciates
comments from BCs — let him know if yoo have repeater contact
cauipment. Director WIQV guite busy with 2nd ARRT, Directors
Meeting — vontaet im for ditect report. CN Bulletin de KIEIR has
excellent traffic operating information, Candlewnod ARC includes
Swap Shop list in Gullatin, Tri City held Tnstallation Dinoer
Meeting Murphy Marauder Message indicates high FD activity.
Shoreline ARC, Westbrook, Dinner Meeting for new officers:
KIQWE, pres.. WALEEY, vice-pres.; WNIPUB, jr. vice-pres.;
WALLOT, secy.; WALPR], treas.; WALEFY, trustee, lns. City RC
26/88 Flea Market 3 big success, N.E. Chapter QCWA would Like
mote Conn. members, MARS area coordinator WiNBE sent Ficnic
invitatiors to all members — this fine group offers considerable
training to all active members. ARRL Bulletin No. 429 covers FUC
proposed Class E B 224/225 MHz band take over. File your
comments now! Congratulations to: WIMPW for high QNI CN/CEN
May; W1DQI new member of (T Club; Wright Tech. School ARC
ot ARRL aifiliation; and to Mr. & Mrs. WLFBY for new YL jr. ap !
“wattinued activity on all asmateur bands is required to justify our
cuntinued use of them ~ please do your part! Traftic: WIETI 257,
WALFCM 8L, WIEFW 167, WALNLD [54, WAIGEH 127, WICTI
119, WALKVI 108, WAIQZH 104, KISXF 102, WAIPHS 100,
WIMPW 77, WALINES 63, WAIRZC 55, KAYGS 52, WALHYN 43,
WIGVT 38, WIKY 38, W1AW 30, KIEPW 29, WALQMI 28,
WALTKID 27, WAIPHF 24, WAIOPB lo, WIQV 13, WICUH &,
WI1FUF 6, WALIZC 6, WAIPPD 4, WiIHHR 3, WiBDI 2, WIRML
1.

£ASTERN MASSACHUSETTS — SCM, Frank L. Baker, WIALP
- New ARRL affiiates ure the Hasvard Wireless Club, WI1AF;
WA3GQJ, pres,, and Phillips Academy RC, W1SW, WA1QPD, sccy.
WI0FY 1s a Silent Key. WOIGD living in Braiotree. WA 1FWQ is RM
on the USS Holder and locking for phone patches. New ofticers of
Quannapowitt RA: WAIKLG, gpres.: WHIQE/L, vice-pres;
WNLIQOV, secy.; K1ZTA, treas.; Wis FJ, OKB, FED, BHD, PLI,
NFW, PL, dir WIMGP moved to Maine, K4HBD, ex-WI1CKW wishes
to be remembered to all. 19 Club met at WIMNK's. WAIPLN bhas
his* Creperal. WIMPP, K4RO Iuck in New England. WIKX is
ex-W1IYTU. SEC W1AOG received reports [rom W1s BAB, UJF; Kis
NFW, ZUP; WALs DXI, QEK. WAIIFE worked RK4TUI on 6,
K1AMP movirg to Ela. WALIGL is RO for Sector 3B. WAIDIC
moving to PA. KIWES retired. WIMX making contacts through
Oscar 6 and back on RTTY. WA1QEK working with hospitals in his
area forming an emergency plan tor their coordination. WAIDEFT-
worked his tirst Colo, WONRI on 6, K115V on 6,75 and 80 RTTY,
he and WALNNW working on f-meter RTTY. Middlesex ARC hada
speaker trom Newton CD. KIUAQ new EC Wilmington, K1CCW
new BC Lynnfield, KIWKS new 00, WALOLY new OPS. Endorse
ments: KIUMP, KIHHN, WALQEK as ECs, WIMNK, WIFN,
WIDAL, WAINRT ORSs: KIOKE as PAM [or 6. Chelmsford ARA
held their Ladies Night at Greenridge Turkey kFarm in Nashua.
WALOMU uctive on 2 and 6. KITIH is pro. ¢hma. Waltham
Repeater group had banquet after the muction, KALIW has 2 70-ft.
pole in his vard. WIECK has new rig. Capeway RC met 4t K1HGT's
WALQOWQ has RITY on I and 6. WAIRTX has Advanced ticket.
WAIPFA on 6 DX S5B. WIPL high scorer in SPDX, H22 and WAE
tontests wmd 18t in ]60-meter contest in this section. WIDAL
wotking on his B0, tower. WALTAGR a Sileat Key. KI1TZC has
tower up, The K1UHU repeater in Walpole very busy, WALHHK
back om our I-meter pet, also WIAF, WAIUL, WIRQL. Army
MARS held 2 meeting in Matick,

Net  Freq Timef Davs NT QTC Mgr.
FM2MN 145,% 2000 M-k 139 131 WALOWQ
NEEFN 3945 DB30 3y 86 1 KIEPL

Eits IR EAAL A s peenmmamr m aermommmes - ae oo o



Drake gear keeps getting better and better...

NOW, OUR

FINEST...

THE NEW

Drake C-Line

NEW FEATURES:

e 1 kHz Dual Concentric Dial Readout ® Receiver and transmitter
lock together in transceive operation & No side controls e Iridited
cadmium-plated chassis » Compatible with all previous Drake lines

R-4C Receiver

The receiver hams have dreamedof ...

T-4XC Transmitter

The one worthy of the R-4C

R. L. DRAKE COMPANY

NEW R-4C FEATURES:

& 8-pole crystal filter combined with
passband tuning, S3B filter supplied

% Provision for 15 additional accessory
500 kHz ranges

& Transistorized audio

# Optional high-performance
noise blanker

# AVC with 3 selectable time constants

# Optional 8 pole filters available for
CW, AM, BTTY

W $499.95

NEW T-4XC FEATURES:

* Plug-in relay

% More flexible VOX aperation:
Including separate delay contrals
for phone and CW

# Crystal control from front panel for
amateur, Mars, commercial uses

& Provision for AFSK RTTY operation

= $529.95

54¢ Richard Street, Miamisburyg, Ohio 45342 ® Phone {513) 866-2421 Telex 288-017
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60th EDITION

Regulations change from time
to time, and every uamateur
should be aware of the latest
changes. The best source for
the latest information is the
current LICENSE MANUAL,

Complete FCC Regulations
-in addition to sampie ques-
tions for Novice, Technician,
General, Advanced and the
Fxtra Class examinations.

$1.00

POSTPAID

She AMERICAN RADIO
RELAY LEAGUE INC.

NEWINGTON, CONN, 06111
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AMUBNIAprY 50,85 1930 M-F P23 KIOKE
EMPN(Apr)  3B9R 1500 M- 122 26 WAIMYA
EMN Inol 9002300 Dy 3w 157 WAIMSK
SMIO BN 30,485 1930 M-F 21 t H1OKE

South Shore ARC held jts Ladies Night at the Viking Club,
WAIRWE, WAIRZT are new Yis. WiHT] moved to Calif, WIBVTL
worked WEAQ for their 50th anmversary 080 and ont 160 ow he
worked LUSHET WI1BMH won a Clegg FM 278, New officers of
Minuteman Repeater Assn. WIWSN, pres.i K1IDE, vice-pres;
WALOQK, secy., WALRGC, treas.: Kls RAK, JUM, CCE, WALNPN,
WIPRY, dir. K1CCW's Galaxy 210 on lean to gang on top of Mt
Washington. WAIMSK, WAIMYK made psHR. WALIMSK recoived
EPL ipedaliion. Traffic: (May) WIPRX 1215, WALMSK 370,
WALOWE 182, WICE 140, WALDJUC 40, WALIGL 40, WIEMG 39,
WAIMYK 39, WIUX 32, WALOAM 30, WALNKE 2, W1DOM 21,
WALIEE 7, RIiFPL 1% WAIEYY 11, KILCO 9, RIWKS 6,
WAIQPFD a, WIPL 5, WALHGG 2, K10KE 2, WISW 2, WATFNM
{. {Apt.) WAIMXV 49, WALOTF 45, WIUK 35, WALDIC 34,
WALOLY 20, WIMX 3.

NEW HAMPSHIRE. -- 50M, Rohert ¢, Mitchell, WISWY — seC
K1RSC. BM: WIURG. the Port City Radio Ulub will commemorate
the 330th anniversary of Portsmouth the 1st of Aug witit the esll
WPIORT or all bands. Welcnmie fo new hams: WN1EXD,
WNIRZW. WN1RXK, WNIRWP, WNIRYW, WAIRZP, WAIRZD,
WNISALE, WAISBN, WAISCEF, WALSAJ, WN1SAD, WNISRF,
WNISCR 2nd WA1SCP. The NHVT Net shows a decrease in activity
with only 75 vheck-ins and 40 trafiic, RM WILBG would like more
activity to heip with the work load. WATQUA is getting ready tor
SSTY npemtion, WIBYS has been camping and I-meter FMing i
Wa- and Wo-Land, WNIONE sutive on 7149 34 anxious to give rare
NH OS0s. WIUBG worked SV@DB/MA and KXEBE for two new
ones. WALSCE muving to his new basement ham shack, WEIDM is
now in Nashuz awating g Wi call WALJSD keeps the Cifficial
Bulletins aized on 6 meters. W1PS and WIMPP are in Conway for
the summer. WIDNKR has been on vacation In kurepe. WIBXM is
uilding -meter tm equipment. Traffic: WIUBG 87, WALQGA 29,
WAISCE 22, K1POV 5. WIEVN 2, WALSSD 2, K1ABG L.

RHODE ISLAND - SOM, john b. Johnson, K1AAV - The
W10P Club was all prepared for iield Day, Club Novices sgon hope
to Teactivate the R.1. Slow Net. WNIPQD agin made the highest
frafiic count n R.J. this month. WAEQOG worked 16 new countries
on cw aod hetped W10P prepare for ED. WNIRFT has a new
HGLUE VFO on the air and worked PYZAEK. He is working on 2
pew antenna farin. WA3NECS] operates trom Hrown Unfv, during
the time He isn’t studyme. During the summer months try to get
reports to the SCM carly in the month zmd ax activity siows during
vazation time drop the SCM a oote from vacutionlund. Traftic,
WNIEO) 166, WALQOT 12, WRIRKT & WASERC/E D,

VERMONT — 5CM, James H. Viele, WIBRG ~ SEC: WIVSA.

Net Freg. Time(Zifbays aNe e Mgr.

SISB 1009 2200 M-S WAL
1130 50

YTPO 2909 00 Bo 8T 1 R180B

Lrarrler 3432 1300 M-s 485 T WRWE

Green Mt (WAl B0 M-S 4U3 i WISLZ

Yt.Phone 3937 £330 87 TH k1 WIKKM

Welcnme dew  smateurs WNIRZU, WNLSUN, WNISBG, Plan:
compicted for international Field Day ut Charlotte Aug. 19. Wit
WIKIS, So. Hero, Vi, N5486 for defails and tickets, WIKIG
awarded SO-wear certificate by UCWA, Cungratulations Purks!
WISIO has new ssb rig, W1AC has retired from printing business
WAIGKS has new QTH, tower and trt-bander. Traific: B1BQB 137
WAZDULI F5

WESTERN MASSACHUSE TS — SUM, Percy €. Noble, WIBVE
_ SpC: WAIDNB, OW RM: WIDVW. 75 Meter PAM: WANTL
VHE/UHE PAM: WIKZS, WMEN rAREC) held 4 Sun. sessions witl
ONL 53 and traffic 5, NCS were WAIDNE and WAIIFL. WMN hel
31 sessions with QNI 162 and trattic 113, Top 5 in attendancs
WIBVR, WIDVW, WAIOUZ, WITM, WAILNF. The ullernoc
WMPN had UNI 148 and tratfic 23, WNIOH R/Y is active 1n the Nes
England Novice Net. WIBKG «pent 6 montbs in Arpenting in
General Llectric, meeting hany hams and having phone paiche
hack to the States. Boy Scout Traop 435 of lLee gt nn hat
demonstration at the Sports Center, WAIEFBE pow has Lst Cla
phone ticket. WAIRFA has 37 states worked un G-meter ssh
Recause uf summer, the news trom club bulletins is rather ligh
Fram HORA: The nominating committee has completed its tasl
Monthly meeling featured WIMTVs and KILAXs new 10T
repeater. WIKE demonstrated an easly-erected 2-meter porizb
artenna. brom MARC: The nominating comaittee has complete




NOW,
Top-of-the-Line
Tri-Ex Towers [

Jor HAM operators -
at basic prices!
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Now vou can afford the best!
Free-standing or guyed,
Tri-Ex Towers stress guality.
All towers are hot dipped
galvanized after fabrication
for longer life. Fach

series is specifically engi-
neered to HAM operatar
requirements.

W Series

An aerodynamic tower
designed to hold 9 square
feetin a 50 mph wind. Six
models at different heights,

MW Series
Self-supporting when
attached at first section —

will hold normal Tri-Band
heam, $ix models.

LM Series

A ‘W’ brace motarized tower.,
Halds large antenna loads
up to 70 feet high.

Super buy.

TM Series

Features tubular construc-
tion for really big antenna
loads. Up to 100 feet.
Free-standing, with motors
to raise and lower.,

THD Series

Very popuiar. Low Cost.
Holds Tri-Band antennas.
Eight models — all support 7
square feet of antenna.

at full height in 70 mph
winds. Guyad,

Start with Top-oi-the-Line
Tri-Ex Towers. At basic
prices, Write today, for your
bast buy.

ri=Ex

TOWER
CORPORATION

7182 Rasmussen Ave.



L/C/F
CALCULATOR

EVER TRY TO DETERMINECOIL
DIMENSIONS FROM THE FORMULA

2p2
a +

?

L=

Then vou can appreciate the
L/C/F Calculator. 1t will tell you
at the flick of the wrist the
number of turns you need for a
particular coil, and determining
the resonant frequency of a coil
and capacitor is 2 snap!

Save time and be accurate
with this handy qalculator.

$2.00 Postpaid

AMERICAN RADIO RELAY
LEAGUE

Newington, Conn. 06111
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its slate of officers, WIGUI's tower was raised an additional 10 feet
with good results. From Mt Tem RA: The auction added $70 to
the club treasury, New members: WAITHPX, WAGGVC/1, K1ZQB,
WI1TXS, WAIPQR, WALBXP, WILIF, KIFNA. WAEHPX reported
a serious azecident through 3494 fo WIGUG who immediately
notified police. From NOBARC: Club membersiup is 0w 2pprox-
imately 120, V of Linceln: New ufficers: WICSF, pres.; WAIPLS,
secy.; WALOTC, tzeas. Traffic: WILVW 79, WIBVR 75, WITM 49,
WHNIQHR/1 39, WAILNF 29, WAIQUZ 24, W1ZP6 10, WALFBF
2. '

NORTHWESTERN DIVISION

ALASEA — SCM, Kenneth R, Klopf, KLTEV( — Hams north
and south of the Alaska Range may wish to monitor 3735 in the
evening for traffic fram the mountain climbing expedition starting
from the Richardson Hwy at Black Rapids and winding up on the
Anchorage-Frirhanks Hwy neur the Yanert, Have heard from many
hams that {¥Brien Cr. near Chitna (s immune to ¢f both incoming
and oulgoing. Leoks like there may be a hamiest somewhere
between Enirbanks and Anchorage this surmer, Check Sourdough,
3915 and AKS, 3735 for more nformation, The ARRL Repeater
Directory 1973 Is uvailable, Alaska has changed. but still both
Anchorage and Fairbanks have 34/94 machines as well as Adak {not
listed). Edmonton VE6WQ 46/00 and Prince George VETANG
34/94. Further afield, check with your local repeater commattee.
IMPORTANT! FOC intends to take the top MHz of the 220 band
jur Class E CB. Deadline for comments Sept. 20, Comment! Trafllc:
(May) KL7CEX 18, KLTHER 10. (Apr.} KLTHER 13, KLTCFX 4,
tMar.) KLTCEFX 14,

IDAHO — SCM, Dopald A. Crisp, WIZNN - SEC: WATEWY,
“The University of ldaho Amatenr Radio Club was recentiy aililiated
with ARRL. ‘The club pres. is WATFSI. WATRFR, Nampaz, is now
on 2 meters and has plans for 2 6-meder station, An amateur station
with special call sign KITBSA will be set up at the National Scout
Jamboree at Farragut State Park in Northern ldaho in Aug. QSL1s
will be hundled via League Headquarters. A new clib in Northern
idaho and Eastern Washington is the Rumiak VHF Repeater Club,
The club plans to install a 2-meter repeater on Moscuw Mountain,
IMN report: 23 sessions, 34 (TC. %3 ONL. [PON report: 13 sessions
72 QTC, 122 ONI. FARM Net report: 31 sesstont, 58 UTC, 1002
QNI Traffic: WIGHT 121, WA7TBDD 86, WIAXL 57, WT1Y 37,
WTENN 13,

MONTANA ~ SCM, Harry A, Rovlance, W7RZY — Asst. SCM:
Hertha A. Roylance, KTCHA. SEC: WITYN, PAM: WATIZR. Butte
tepeater has a rew control and identification. They also have
applied for the repeater livense. The Billings repeater is being
warked on and they too have applied for llcensing. Yellowstone
Radio (lub had a picnic and auction in South Park, K707V recently
tnobiled several Mont. counties and helped out the county hunters
with QSL cards. Butte Radio Club redecorated club room. WIFSP
moving to Ore. and tetirement. WO has given up the editorsbip
of the.'T-ler. He has beep faithful to the post for muny years. Hada
nice vimt with WIDEQ when he spent the night in Harlowton. Six
meters has been open and mapy stations are Jooking for Mant. The
Mont. traftic net had 919 check-ins. 36 pieces of trafic hundled and
22 sessions. Trafiic: WATIQS 211, WTLBK 129, WATIZR 13,
WrQGJ 4,

ORBGON — SCM, Dale T, Justice, KTWWR ~ Two corrections
on recent information: The Nuciear Net meets on 50,25 Mliz Sun.
at 16307. The Bend Hamfest will be Aug. [2 at the Bend Armeory.
Net reports: WATNWY reporis for the BSN sessions 60, traslic 137,
contacts L8, check-ins 997, WTFEE teports for the Nuclear Net 4
sessions and 23 have 34/94 machines zx well as Adak (not listed).
Edmonton VEGWEO 46/0D KINTS 158, KTOFG 144, WTZB 130,
WATTXV 116, WIDAN %35, WATMOK 34, KTWWR 30, WIMLJI 16,
WATKRH 12, WILT & {Apr.) KINTS 155, WATBYP 64.

WASHINGTON — SCM, Artbur Henming, W7PL — SEC: WIUWT.
RM: KTOZA. PAMs: WIGVC, WIMCW. VHF PAMs: KTBBO,
KTLRD.

Net Freq. Time(Z) OMF QTC Sew, Mazr.

WisN 3890 0145  33% 41 31 K10TA
NSN 3700 0 es 117 31 WATOCY
AREC 3430 1700 Su L1 4 4 VTUWT
NWssE 3uds #1330 AR 343 k11 wWHSVV
NTN 3970 1830 L1131 L1y n WIPWe

Mt. Baker ARC Ras acquired 4-wheel truck from Incal Office of
Emergency Preparedness and is installing gear for club and emer-
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- ol New 2-Meter,
12-Channel VHF/FM Mobile Transceiver

Midland, for years one of the top names in communications equipment,
proudly introduces this sensational new 15-watt Amateur mobile, More power
than most sets, it drives linear amplifiers to full output, And there's a low-power
position switch for short-range 1-watt output. Instantaneous final protection
circuit prevents damage from excessive VSWR. Receiver has multiple F.E.T.
front end with high Q" resonator tilter, ceramic filters in |.F.—superb selec-
tivity, sensitivity, and bandpass characteristics. King-size illuminated $/RF
meter, channel selector. Variable squelch, volume controls, ADL circuit main-
tains deviation level without distortion. Crystals supplied for ,16-.76, .34- 94,
and 94 simplex. Each receive-and-transmit crystal has individual frequency
trimmers. Equipped with connector for attaching tone burst and discriminator
meter accessories. includes dynamic mike and mounting hardware.

Model 13-500

For information on Midland “
Amateur radio, write for

our full-line brochure: l D LA N Da.-n
P.0. Box 19032, Kansas City, ELECTRONICS COMPANY
Missouri 64141 “Coming on Strong in Amateur Radio”
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geney functions. Boeing club had very successfal spring Novice class
with 42 still in atfendance at last class mieeting repotis WATACY.
¢iad to have GF WTAXT back on air atter major surgery. W08 is
the proud owner of +2 ARRL membership cettiticates; earliest is
Nov. 11, 1919. Not many, if any, vun top that. KRIWTG is new
prexy of Mike and Key (Jub. CBN net picnic is at Crystal Springs
Avg 4th or [Eh, Tacoma Ham Fair is Aug. (8 and 19 at Pierce
County ¥airgrounds south of Puyallup KM K70ZA getting mnbile
ey godng Eor summer, WATLOV boosting his tower to 63-(t. Reserve
Sept. ® for annual Skagit Salmon bake at (1ak Havbor with WIREFC
in charge uf barbecuing. This is my Jast reporl as SCM and it has
been a real pleasuse and privilege 1o huve served the amateurs of our
state. [ sincerely want to thank ail of you for the very ting support
and cooperation during these two yeass. My best wishes to WTGGP
who succeeds me as SCM. Traffic: IMay) W7P1 295, WATHKR 141,
WATOCY 124, WIGYF 65, WIPWP 53, KT0ZA 5U, KTVAS 49,
WIAPS 46, K IOTP 43, WIMCW 40, K7OXL 35, WTBQ 27, WIBUN
25, WATRCR 25, WATKNW 20, WIHEU 12, WTAIB K, WIAXT &,
WIUWT 4, WATCVB 3, WITBU 2, WATLOV 2, WATAVL L. tApr)
WIAKT 63.

PACIFIC DIVISION

EAST BAY ~ SCM, Paul J. Parker, WBADHH - SEC: WBO6RPK.
KMs: WAGDIL, WHIPW. If you ure concerned abont the 220 MH=z
CB invasion, get in touch with your Director and let him know.
‘There are people using 210 MHz to good advantage. and to start
chopping 1t up would be terribie. WB6IWS has been busy a8 an 00,
Py term as SCM will end in Nov., and if someone would like to take
on the job, please jet me know. Outside pressures require that 1 not
run for another 2 year term. Please let me know. Tratfic: WeiPW
335, WBEVEW 13, WASBOB 5.

HAWAIL — 5CM, Lee R, Wical, KHEBZF ~ SFC: KHOBZF. RM:
KH6AD. PAM: KH6GIN. VHE PAM: KHAGRU. BRC: KHFOX.
GRL Mpr.: KHolQ.

Nep MBz  FimelZiDays
Hey Bruddah 2NE 2000 Bisu
Friendly 7,290 1030 Al
Confusion (Patches) 21,400 0000 AR
Pacifte Interisland 14,308  9X00 AH

S.E. Asia 14.320 1230 All
Marine Carps 21.430 1900 Al
Moonbounee 21.41s 32008

| regret to report the death of the XYL o KH6NS. KELGHC reports
ecenving bis DXCC and needs ¥ more for WPK and 3 for WAZ, All
on w. Tals bas been taking prctures of all the Honolulu ARC
embers for slide presentations here ot on the Mainlznd. FHeLEE
now un the Mainland, Recent Maintand vacatiopers and visitors fluve
been WODAD/KHA, KHo6GIN, KHOHRG, KH6BZF. KHEGIN re-
ports e and KHEKH are planning jogeing sessions. Will the KHe in
Kailua who called me about his Henry 2K linear please call me back,
[ misplaced your phone number? Kecently retired is KHAGNK.
WHEHSS is vety active un 40 meters and having a ball (n AR.
Congratulations to KHEGMW, who recently was gratited Life
Membership. Ex-K2HBAJKHG teports signing K41KP, WABWI/Far
Bast eyeballed with SALADN and VS6BS. New gear going for
summer, WATLUY boosting his tower to 65-ft. Hescrve Sept. 8
Send your repurt not later than the ist of each month. Tratfic:
May) KHOGIN 7%, KHGBZF 26, KH6AX 1. WOBWI/KHG I,
WPBAD/KHG |, RHEGDE 1, KKH6HC |, KHEHRG |, WHELISS £,
WH6IDY 1. (Apr.) KH6GHZ 36,

NEVADA — SCM, Harold P. leary., K7ZOK  BEC:
WATREL, YI WATIPA received Advanced Class  ficense.
WATECT hax new four-element bearn. WATBLB moving {o Reno.
WIRW is ex-RZSEE and K4UCL. K72ZQV passed Extra Class
sxam. Nev. State RACES had special meeting in Vegas on May 15 to
discoss RACES docket, WTIDV and W7BKQ conducted with 20
attending  WATRZV now UNR grad. WIDNX received Master's
degree, WTBVY has TH-b ai shop. SNARS under leadesship of
WTRE and WATECW handled cummunications at Jr. Qlympics at
LINR-Mackey Stadivm, W7DNX, WATMOF participated in Roseville
blast communications with H and W messages. KTUGT back on
d.neter fm - 14-94 after being off the ailr for whout 3 weeks.
WIDNX, WATMOF, WATKQS participated in Walk for Nev. cvent.
WATTYY skeds Sailboat WATCQT/R2 enmroute KH6, WATDSP,
KTICW and reporter enjoying ES on 6. Tratfic: (May) WYILX 140,
WATTYY 13 {Apr) WATTYY 7.

SACRAMENTO VALLEY - SCM, Norman 4, Wilson, WAGIVD

. '[he Berryessa ARC (BARKY, WBAYCL, pres. und WEePGW,
secy., bas 20 charter members and is now accepting applications for
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VHF COMMUNICATIONS have just obtained the  Just afew examples of the wide antenna range are given
world sales rights for the outstanding J-Beam antennas.  below, Please write for specifications and data sheets.
These will be offered via our normal outlets in 1973,

J-Beam is a leading manufacturer of professional tele- AN Aerials are fitted with Universal Mast Clamp,
communications antennas for VHF, UHF and SHF, Balun, and Waterproof Connector Box, and are
The same high quality is naw availabie 10 the amateur,  matched to 50 ohm Feed |mpedance.

\ EIGHT OVER EIGHT Cat. No. 70/16
363" 1337 N

Length 93 em. Width 24 em. Height 43 cm.
Horizontal Bearnwidth between half power points 40
Weight 5% [bs.
Wind Loading 23 Ibs. at 100 m.p.k,
$27.90 Particularly useful where Wide Bandwidth is required.

. eq. T.V. Transmission

LN

PARABEAM 18 ELEMENT YAGI Cat. No. 70/18P
110" e 187

278 em. VA g5 om.

Hotizontal Beamwidth between Hali Power points 28"
$37.05 Weight 73 Ibs.

Wind Loading 39 Ibs. at 100 m.p.h,

Suitable for all modes of transmissien

Length

(420-450 MHZ)

MULTIBEAM 46 ELEMENT YAGI Cat, No. 70/MBM46
104° ngery 187

Length 265 cm. Width 46 cm,

Harizontal Beamwidth between half power points 24

Weight 6 fbs.

Wind Eoading 38 Ibs. at 100 m.p.h.

Suitable for all modes of transmission

70 Centimeter Arra

EIGHT OVER EIGHT Cat. No. 2/16

Slot Fed Double 8 Yagi

102° s A0 . 45"

260 cm. MM 109 om, HelRt 475 0
Horizontat Beamwidih between half power points 40"
Waight 9 lbs.

Wiad Loading 65 Ibs. at 100 mp.h,

\

Length

CROSSED 10 ELEMENT YAGIS Cat. No. 2/10XY
Moonbounce or Sateilite Tracking Antenna may be
phased for Gircutar Polarisation. Supplied complete
with Baluns.

194" . 417
Leegth jon em. WO 153 o,
Haorizontal Beamwidth between half power points 33°
Frequency Covetage 143.5-147 mhz.
and 134—138 mhz. -~

PARABEAM 14 ELEMENT YAGI Cat. No. 2/14P
The new Parabeam with incteased gain
and broader handwidth.

234" 41°
Length gos cm.  WI9th 104 o,

Horizontal Beamwidth between hali power points 247
) Weight 14 Ibs.
Wind Loading 91 las. at 100 m.p.h,

Prices subject to change without netice. All antennas FOB distributor.

- \VHF COMMUNICATIONS

2 Meter Arrays

915 N. Main St.

8725 East Sheridan St. 53 5t. Andrew
Scottsdale, Az, 85257 Rapid City, 5.0.577M

A
B Subscription rates U.S. $4.90 ($6.30 ait mail per calendar year), Single issues $1.35. Sample $.50.
INGINEERING LTD : : L ) )

EAST

“Jamestown, N.Y. 14701 WEST
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a WANT TOo MEET )
SOME OLD-TIMERS ?

Send for Vintage Radio, the [887-1929
pictorial history of wireless and radio.
263 pages, 1000 photos.

Collectors: McMahon’s 1921-1932
Radio Guide is a must! Over 50,000
facts.

ORDER NOW! Send check to
McMahon’s Vintage Radio, Box 2045,
Palos Verdes Peninsula, Calif., 20274

Vintage Radio, hzadbaok 54,95 1
Vintage Radio, hard cover 695 71
McMahon’s 1921-32 Radio Guide 395 (]

Postage Paid, California residents add 6% sales tax.
MName

Street
City. State e Zip

\TEN DAY GUARANTEE y

new members. Their 2-meter repeater, WB6GITA, is open to
coltrteous non-members on 146.37/97 and is QRV for any
emergency ¢ommunications. (n May 3 the RAMS provided com-
munications for the Placerville Manuel Guiterrez Walk for De-
velopment. On May 19 the RAMS also sponsored 2 mesting of the
CARC. WAGBQONC iIs now active on 6 meters. WNGRDA now
WEB6RDA and will be active in NCN activities and DX chasing with 2
rew tower and quad, Poor conditions hampered K6GG's search for
the recent FMT transmissions. WB6AUH was 2 banquet speaker at
the Fresno Hamfest and stressed service projects WASIVD helped
man the swamp full of thombics at NPG during Armed Forces Day.
After 10 years WASIVD has teturned to fone (ssb thess days). My
first impressions weze embarrassment and shame at the widespread
use of abusive language and discourteons operating practices.
Amateur Radio is ane of the good things in OUR Lves. Let's not
allow it to be degraded fike other aspects of owr society. Any
comments? Very 73 and bope your shack stays cool this summer.
‘Traffic: WB6RDA 10, WAGIVD 7, K6 YZII 6, K6KWN 2.

SAN FRANCISCO — SCM, Tom Gallagher, WoNUT = Ast.

SCM: Raobett Garner, W6EAJ, VHF PAM: WAGPYN, Active open
repeaters in this section are presently:

oTH €all I Our Mod Aecesr

Enrela WB6DGI 146,94 147.48 T ¢
Fureka WB6DGI E46.34 14694 71 C
Eureia WASICHE 5374 32518 70
4. F. K6SWS 146.34 146,94 5-5 B1800
Petalumea WBeSXC 146,31 1449t 7 B1800
8. F. K6GWE 156,60 146,70 53 C
5. F. KEGWE 448.25 443,25 55 C
5 F WEBGAAE j46.22 13¢.81 55 C
5. F. WHEAAE 449.50 444,50 1516 W
5. F. WRelM P 147.93  147.33 g§ RITY

Speaking of repeaters, W6R(Q reparts the telephone cotnpany gang
have heen waiting seven months for their WRS license. WEEAJ, who
can be found at 8 P.M. on 1820 kHz Wed. and Sun., reports assisting
a stranded motorist. OATAV and VPIDC visited the SF Radio Club,
The club used the City's €D Disaster Vans on FI agnin this vear.
Louk for a special call as the SF Club operates from 2 Cable Car on
Aug. 4 as part of San Francisco's Cable Car Centennial. For those
who plan ahead, the SFRC Christmas Party is scheduled for Dec. 3
at the Lake Merced Boat House. WENUT putting up stacked yagix.
Don't forget the nets even though it's Summer time.

Ner Locgl Time Freq, Occurrence
NCN 1900 1630 Dy
NCEN 1000 920 Su
WCARS 1200 155 Dy

New No. Cal. DX Club officers are K6555, pres.; K6DC, vice-pres.;
WBSZUC, secy.; K6TXR, treas. Traffic: (May) WERNL 24. (Apr.)
WEFAX 6.

SAN JOAQUIN VALLEY - 5CM, Ralph Saxoyan, WaJPU ~ It
is my sad duty to veport that WSKPW hag joined Silent Keyx. I've
known (eorge ever since 1 became interested in amateur radio,
that’s a fong time ago! We who knew him will miss him. WAGCEP
made DXCC on tone. WoRRN and WAGUAA operated mountain
top from Mt. Uso on 2 meters fra. The Delta Amatour Radio Club
boasts 37 members and meet every 3rd Thur, at § P.M. at the Red
Crost Hdqlzs, WABEXY built 2 2.3 (GH beacon for tests. He isalse
building a 20-ft. parabolic dish for 1296 tests. The Tulare County
Radio Club hold their meetings on the 4th Fri of each month in
Room 3 of the County Courthouse, The Fresno Amateur Redio
Club holds their meetingt on the 2nd Fri of every month on the
10th floor of the PGE building. W6RIE gave a talk on integrated
civcuits at the Kern County Amatetur Radio Clubd. The Movice
Emergency Net meets each Sat, at (0900 on 3730 kHz with
WASYWS ax net mgr, All Novices who wish to upgrade your cw may
join. WNGRXI placed No. 10 in the Novice Clase $8. WSATH has
been active o the low bands with phone patches and message
handling KEQHC is on 6 mweters wh, also active with RTTY.
Traffic: WASSCE 94, WAGCPP 4, WN6RXI 4.

SANTA CLARA VALLEY - 8CM, James A. Hauser, WASLFA
~ SEC: WASRXB, RMs; WSBVE, Wo6RFF, Flease don't forget the
Pacific Dvision Convention Qct. 13 and 14, see you there, WEDEF
and WOYBY wmade the Honor Roll this month. W6MMG reports
WABZOM is back on 40 ssb, WEFZ) reposts much 432 MH: DX
inclading YE2ZAMW. WGAUC reports QOO activity in addition to a
busy net schedule. WDEF had low trafiic and lots of miles with a
vacation in Europe, WAGHAD reports it took him 3 yezrs to get a
Q8L from  UA-Land!

NCN NTS 3630 kHz 7/8:30 PM Dy
Specs AREC t46 MHz 145 PM M
5CY AREC t46 MHz $:00PMT
Gorilla AREC 146,25 1n 10:27 FM Su

146.35 ut
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HIGH POWER
TRANSISTORS

3 for i 0 $Nra3s 80 Ll SN7 4
K/ b 81 1.50 s "
so. 1 $3.95 Rfrase 30 | DSl 38 | Asveus neo
By RCA ar equul ZN3632 SH7as1 140 $NT483 130 | (JSNTalsa 160
BEN, 23 watts, 3 amps, @ 8::;:3; §§§ H g:;das 141 | [(4N74184 210
V-0 ease, with sgud mig. spOsN7408 (33 g SNT444 135 ST 405 23s 8 SNTilss  Lss
$2.05 #8000 o g pEME bR oAl rn | BEGGE IR
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This display 18 excellent far | & ! ::;:ig gg 2:;::; 3: B g:?lv; 110 E'] ::;2:22 i:::
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such asx DVM's, caleulators, » 3 SNT415 .85 $NYd3s .35 [I5N74104 53 LiSN74168 3.80
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MAN XA, Diperates from 5V, WO BNYAIT  xg Injase .50 | (IsNralos 1.2s | o oNT3181 450
#0 milliamperes, with 47 | g 3 [ SN74% ‘3g 3Nias% 30 | sn7aior e | L oNTaisR 120
ohim dropping resistor. L g 2.'325; 350 §NT470 5o [1sN7at08 1725 | O sn;ﬁ:: z59
47z ] - - .
oy g e pamld bh ) Daense e
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] 6-DIGIT MAN-3A * Factory Markeds Shrase 33 | OsNrarza aze | O3NT4iss

SN7480 .73 [JSN7a140 .m0 (2 SN?a200
—re———l_ 2 DCIVR0 B

MUX'D PC BOARD
'.muno nm « vacrony
1o racrony P Ps MARXES
SUARANTEED FACTORY TLSTL:
TO-8)

Clock DCMs, VTVM, DVM, INTEGRATED CIRCUIT SOCK]
caleulators, multiplexed, Buy Any 3 - Take 104, Discount! _

[ 8-MAN.3A's for i) 14-Pin, dual in line $,.48
sbove board, sw.su@ £ 16-Pin, dual in line 86

3 ior Hrom Beriose i I} 0 333 Mice vovar 7o TR 081 - - 828
Cre powd - B &
s10, g ! 0 £33 wees Powar 789 (ro-ey 1l s
& 1] J 538 FET Input op amp (T0-8 e B
- 3.95 NAT]ONAL OP AMPS O 837 Precision 741 (TO-3} . .. ..... . " 2'sd
oy - OUY ANY 3 — 540 YOW pwr driver amp (Y0-5) . . 2.50
LED 7 stemMenT TAKE 10% 850 Pracision 723 voltage reg, {DIP) 117
READOUTS |,y n’::‘_aoo :"“"‘ tisn Sale SSE Timer T uSeconds e 1-hr (A} . ...
MAN-3 EQUAL  lettors! Etm-auz Hithe T23 V. res. ... ..$1.49 |(] 55€ & Timas f ter than 741G , .| |
Snaps in Vi-pio P | UMO302  gaparioMmudce amp . .. (49 (5] $B8 Dual TAL (mini ir)
ke, Eyron g a - olitage follower ... . 1139 T ase lock {oops (DI

581 Phase [ock loops (BIP) .
8G2 Phate lock loops (pIp) . .
565 Phase lock faops (g .
B84 Function generator (’

Tone gensrator (A} .

A4 foama,  with  decimai
it Like MAN. T
L'l Sachet for above, SOc

[SIICON TUBES

703C RE-IF, amp, 14 ckts (YO
T03C Oparational amp (A) .
TORCV Op amp (minl DIP) . ..
T10C Pifferential amp (A) .
T11C Dual diff. comp (&) ...
723C Voltage regulater {A) .. ..
Y41C Frequency compensator 708
T4ICV Freq. comp 709 (Min; DIF} | .
TATC Dual TALC (AY ..., EH

74BC Freq, adj. T41C (A

¥ LM-320 Minus 12V 1 o
1sse .. ... T.9% LM-320 Minus 15V 1-.:; v.:.t 2.8
L. 'iﬂ':i;g g;cal pull;hh sl driver ., g3

v - Squeich cp amp , ., 1.4
OPCOA’S MAN-1| 5 M-370 AM, FM, S5, I.F strin | 358
2-watt audie amplifiar . 1 9%

\1% 53.50 g'lélls:;g" — athara TO-§

e

CONOERCONNCCCOOO0CON0000
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£
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_ 3frse LITRONIX FDL-7 LED FABCV Frsq, adj, TALC (mini DIP} ||
] Same sizé, and churue- T-SEGMENT READOUT 4.501:! 709-708 Dual TO9C (BIP) ..

teristica as MAN-1, BV 20 Fin-for-pin substitute 3 for 739-739 Dual sterso preamp e
miils, T-segment. (ato-9 for fameour MAN-1, $12.00 741.741 Dupl 78#1C (A) , [,

CA> TO=5 or DTPF dusl sn Iime pak

ete, Jiscept churacter size | Blactrically the same.
LIRS S T R -1 Snaps imto 14-pin DIP
€] Same as above, but with | sacket. Requires same
decimal roigsing ., 2,98 drivers, 1.8, 8NT7d4s
L Same ax ubove, but with § o BN7447, Requires
decamal  and  I-segmoentf sV w20 mils per
migsing . ...,...,..$1.00 segment, O, 30 gize
[J Bame ax ahove, but cos- charucter  with  Jefr
metically  off, otherwise | decimeal. Size: L3N
perfect ... ....,. $2.958 /18 x 3r16%,

e —
——= HOT MOS FETS o
U 2- MOS FETS, % channel 10k umox 38128, TU-1 4, ROA $1
i 2- MOS FETS, DUAL GATE, N chan,. AN1R7.1, TU-1H, &1
Ll 2- MOS FETS, DUAL GATE, N chan., N144-1, TO-14, 31

NATIONAL EQUALS ON ]

Remoyved from new equit)‘ DIG;TAL CLOCK on a E"‘ICIP,

gment!  Includes papular * oney Back Guarantee! ¥ “Chip™

ZN174 ‘doarknob’  trunsis- *With Spec Sheet! '512 88 ]
ar TOWHE, 4 mrrs -

erP’ 15{0& wif{;:‘“’{,’éml DS!:& D“c"M:::'Bmle. afy raadout, ‘f;.'l.s ‘NI. Ew
i A-B-D

28-pin,

¥ hte, Fur )
HIGH POWER ROV, 5 amps, 40 hfe, 8-diglta
ignition, high power trans- 1 -
TRANSISTOR 3 for nlfiluers. n-ltf Mounted an | 4342 r,r;&;‘;:;m"’ any readout, $12.88
WITH HEAT SINK $4.50 hewt smk 5 x 233 s 114”, § (5312 S%ipin. caramic, any rasdout, $rz.m8 |
5314 . "
* CALCULATOR O Ehn Il siam

G-digits: A-B
X KEYBOARD Code: A—Hald Count. C——1 ppg
\ i Cutnut Strobe,  Dr—gin P

] 512.50 3 for $30 | LEEMITY DIGITS Wil nutperform sy oiner ]

CM on the market today,
U Eteked calculator board G “DCM'S' not gaasoud, nat incandes.
with holes, au above lers

Digitn cent, but o deviea thut wifl
switches . .. $2.50 Board Counting DEAD almost for life. MAN-
. vy b ot () Modules ¢ Moluanto equal.
Eruperly etehed, drilled, “MULTIPLEXED, with proper Kit Inclndes: & x 27 printed
dindes. Heady to go! Used with war own CAL TRCOH's ckt bomnd, with fin.
A08T whip wilvertised ai $12,96 or equal to Cal Tech INCLUDES #.¢, EDGE ...~ [, Side-mounting
or Mnstek chip. Kexboord ukes the new manufactured CONNECYOR — FREE! socket, MAN.4 r'i:iltkr['rsl
hy OAX, printed-aircuit low-pratile FEATHER TOUCH TA4%, T476, 1490, boaklet.
switehes, & Bl v dim o 1y .:/?__, 0 o 49| Terms: add postage * Rated: net 34

YT =T Sy o Phone Orders: Wakefield, Mass, ¢#171 245.14820

S TCHES Np., Salg ] A% .49 [ CEY .62 | Retsil: 15.18 Del Carmine Ht., Waketield. Mass.

- for ahpve ] 0*%.69 1 8+ .49 Ll CLT .69 | o Water Street) (4,0.D, ' MAY BE BHONED
Mfd, by UAX 1Ham's note, [] 1#% .49 . (] 6% .49 [1 =f 68| e e e o et i o e e e e
RTTY, tuo) data avstems, [ 31 .a9 7+ .48 [] <L =.69 11 15¢ CATALOG on Fiber Dphics, *ICs', Sems's, Parts

sume ax used in Beyhourd 02 a9 ¥ [ ar a9 ]l +—f .69
G gy TS NOrmally wyive top, black numbers. %4 .08 pDLY PAKS
Churarters and letters [Biue top, white characters, [ =% 49

casily _changed. 2% high, JKit 17 above switchos for koyboard $9 | P.O.BOX 942M, LYNNFIELD, MASS. 01940}
|
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SUPER-QUAD
FIBERGLASS
ANTENNAS

*

COMPLETE 4TS INCLUDE
HARDWARE, WIRE, ALL
MOUNTS, BOOM,

*

STRONGER AND LIGHTER
THAN ALUMLNUM.

*

MAXIMUM GAIN,

AVAILABLE IN A COMPLETE RANGE OF KITS

Special Insturction Manual on
Kirk's “Super Quads” - 12,00
* 2-3 4ELEMENT TRI-BAND
10 15 - 20 METER AMATEUR MET FROM $12985

2-3-4ELEMENT DUAL BAND
10: 13 OR 10 - $ METER , AMATEUR NET FROM 7795

2 ELEMENT 40 METER . . AMATEUR NET 238995

UHF 4 ELEMENT - 2OR & METER
AMATEUR NET FROM 554.9%

ANTENNA MOUNT KITS

‘ COMPLETE PACKAGED KITS INCLUDING
£ SPIDERS OR V-SUPPORTS & BOOM TO MAST MOUNT
sALL NECESSARY ASSEMBLY HARDWARE
SINSTRUCTION MANUAL
HEAVY DUTY CAST ALUMINUM

DELTA LOOF MOUNT KIT'
%" Hub V-$upports
1%" Boom to 1% Mast T-Maunz . .. .. Net $14.85
2" Hub V-Supparts
2" Boam to 1%" Mast T-Maunt ., ... ... Nat $2245
3" Hub V-Supports
3" Boom 30 2° Mast T-Mount

QUAD MOUNT KIT

1%" Hub Spiders (Small Spider for VHF)
1% Booem 1o 3%” Mast T-Mount . . _. . . Nat $10,88
1%" Hub Soiders

iHeavy Spider for 6M & 10M)
1%" Boam to 1% Mast T-Mount Net $13.75
1%" Hob Spiders
1%" Boom to 1%" Mast T-Mount Mot $14.66
2" Hub Spiders
%" Room to 14" Mast T -Mount Net $22.45
3" Hub Spiders
2" Boom to 2" Mast T-Mount. . .. ..., .. Net 33695

KIRK ELECTRONICS
73 FERRY ROAD
CHESTER, CONNECTICUT 06412

t203) 526-53324
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NCN had 731 QN1 and 332 pieces of traffic 1o Apr. (Traffic: (May)
WERSY 487, WoYBV 172, WHBVE 116, WoeAUC 48, WONW 48,
WODEF 38, WABHAD 11, WBSMXI 6, WB6KLY 2. (Mar.) WNGDSS
2

ROANOQKE DIVISION

NORTH CAROQLINA — ROM, Chuck Brydges, WAWXZ - STC:
WAEVN. PAM: WB4IMG. VHF PAM: K4GHRE. RMs: WB4ETF,
WB4VBM. During May NC was hut by heavy winds and rain as was
the Southeast. WAIRE and K4YDP pushed health & welfare traffic
into Athens, Ga. Asheville atea amateurs were active after a nine
inch rainfall/storm. WB4CES, ¥C of Mecklenburg Co., reports an
ARE(C Net through W4BFB repeater on 34794, WN4CBE yepotts the
hew Lastern [Daytime Novice Net meets daily except Sat. at 2000
GMT an 7140 | As many of you know [ have been involved witha
bill for proposed bill) in our State Legislature to lower our call-vign
license tag fee and to classify araateur radio into its own category
instead of our group being listed with others. Since this bill could
not be introduced betore the close of session it will be introduced in
mid-Jan, when the General Assembly re-convenes so please keep the
letters rolling asking your Senators and Reps to support a fee of
$£2.00 from the present $5.00, The introducer is Kepresentative
Homer Tolbert and my special appreciation to WHBACOZ und
WAAYKU also to WA4F(QK} for getting the ball rolling on this issue.
WB4UHI reports fax pictute exchanges with WB4QAQ and WB4TSE
using 2 converted Western (nion unit and pormally monitors 50.4
MHz evenings, My sympathy o the family and friends of WB4CIN
now a Silent Key, Bili was one of the original founders of tbe
Carteret-Craven ARC and very active in Fastern WC. TrafTic:
WN4CBE 112, W4EVN 111, WB4VVP 96, K4MC 62, WeWCG 54,
WAWXZ 54, WAOF(G 49, WB4QUM 45, WB4UOU 23, K4VBEG 135,
WH4VSA 7, R4EZH 5. (Apr.) WB40ZL 163, WAAYDJ 113, K4MC
74, WB4VVP 33, WB4CES 19, WB4VSA 14, WB4HDS 8.

VIRGINIA — SCM, Robert I, Slagle, K4GR ~ Asst. SCM: A E.
Martin, §r., WATHV. SEC: WAAPBCG, Awt. SEC: WA4IT. RMs:
W4HER, W4SQQ, W4SHI. WR4PNY. PAM: WB4RZIW. HPL: W4TJF.
Woodbridge Wireless Society grared to take Northern Va. FD
Trophy. WHVDAJS4 bending capucitor plates for remote LMO.
WBAVLYT sent in a circa 1938 Forin 1 this month, WB4GMC reports
the “Alice Cooper™ release is an vutstanding record? Leapue
Officials Meeting in Richmond was the best ever with RARC
hosting, Directot WAKFC attended everything; pat a collinear
2meter on car. WBAMRI is new PVRC, W4 YZC letting traffic slip
hecause ORL in higher bands! QO W4HU in FMT ~ results [ater.
School taking priority with WB4WLEK, WA4EPH new editor of
Richmond Ham, WB4URW on with new R4B and T4XB, W5VZ0/4
says house repaits cutting heavily into operating time (162 is bad?).
W4ADM spring fevered, WB4DRE heavy with Oscar. K4JKK back.
WANPT worked in D, VSBN QNI {008, QTC 368. W4KX reports
still goofing off. Counties — WA4WQG 3053, WA4EPH 1000;
Churlie reports he gave W430J last neaded county in Va. {No report
from JUJ this month},

Ner Mz Timeflays

YEMN 3oy 0715/1630 [oeal M-F
VZEN KUEH 1800/2200 focal Dy
VSN 1680 1830 local Dy

VN Juio 1900 fpcal Dy

VPN 1947 1930 koeal Dy

VRN a2l 2000 locat Dy

VPN 3905 A28 GMTT

Tratfie: K4KNP 325, WB4PNY 256, W4UQ 223, WB4SGV 200,
WHVDAf4 1 TR, WAVZO/4 162, WATIE 146, WBARZW 105, K41AF
101, WB4KIT 91, K4ERY 58, WATE 52, K4GMH 50, K4GR 50,
RAVIG 49, K4KA 46, WAKFC 46, WBAFDT 45, WB4RDV 33,
WA4PRG 25, WBAFLT 24, WB4DRE 22, K4IM 21, WA4EPH 20,
WARQV 14, WANPT 13, W4LOQO 12, W4MK 3, WB4URW 7,
WAAWOQG 6, WAYZC 6, WBAUMJS §, K4JKK 4, WASIMG/4 3,
WR4DRC 1, WB4GMC 2,

WEST VIRGINIA —~ SCM, Dobald B, Mormis, W&IM — SEC:
WASNDY. RM: WBEBBG. PAMs: WEDUW, W8IYD, KBCHW, CW
et Mgr.: WBHCYB. Phone Net Mgr,: WBSEMV. Fatrmont repeater
uperating KSMYU, now WRSABB. K8BUX now has WRBAAB with
an excellent mountain top location. WASUUY teceived Satellite DX
Award Mo. 89 and his father obtained CPC 15. WABNDY received
Lite Membership Pin at LO meeting, Richmond. K8TNY active in
WYN CW Net, WVN Phone Net in 29 sessions with 2Hé stations
handled 29 messages. WBKWL joined QCWA, West Va. Chapter.
KAMHR made recording at Huntington famfest to send to
WABAR'L and WBSAKU jocated in Saudi-Arabia. Monogalia Wire-
fess Assn, of Morgantown plan to stay on |6-76 with their repeater.
WBBLAL enjoys assembling ber HW-101 kit. WNSMKL's 8RN
Novice Net going good. WYNN and 8RN consolidated July ! on
3730 at 2200%. WYNN in 4 sessions with 20 stations passed 130
messages. WABEKC was '73 chumn, Lor the “Quistanding Amateur
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THE APPROVED LEADING HAM AND
COMMERCIAL BALU THE WORLD TODAY.

"W2AU” BALUN-

“The proven halun

1. HANDLES FULL 2 KW PEP AND THEN SOME. memm
Broad-Banded 3 to 40 Me. witll, 5= s
2 I;E(I;Pftil TVt PROBLEMS By Reducing Coax Line -~ ~
adiation

3. NOW ALL STAINLESS STEEL HARDWARE. 50239
Double Silver Plated

4, IMPROVES F/B RATIO By Reducing Coax Line
G

6

7

Pick-Up
REPLACES CENTER INSULATOR. Withstands
Antenna Pull of Over 600 Lbs.

WITH BUILT-IN LIGHTNING ARRESTER. Protects Balun
—Could Alst Save Your Vatuable Gear
BUILT-IN BUILT-IN HANG-UP HOOK. ldeal For Inverted
LIGHTNING %ees& Muiti-Band Antennas, Dipoles, Beam and
5
ARRESTER NOW BEING USED EXTENSIVELY BY ALL BRANCHES

OF THE J.5. ARMED FOHCES, FAA, RCA, GiA, 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 i
Cemes in 2 medels. 1:1 matches 50 or 75 ohm un- we'll GUARANTEFE

s . balanced (coax line) to 50 or 7% ohm balanced load. F - b ¢
Ir S,Nvg‘%‘érs 4:1 model matches 50 or 75 ohm unbalanced (coax »nﬂ: other balun, at any
THAT COUNTS! line) to 20Q¢ or 300 ohm balanced load. price, has all these
AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIRECT features.
UNADILLA RADIATION PRODUCTS MFRS, OF BALLNS RD1 UNADILLA, N.Y. 13349

Tel: 607-369-2985

PROTECT
YOUR
INVESTMENT!

%u do have an investment in your copies

of QST.

PRICE # 00 EACH “Don't endanger your investment by

Availabie onty in the Unised Stotes, letting QSTs gather duston a shelf or in 2 cotner.

iens, and C d P .
i (I)roteCt them with sturdy QST Binders; each

holds 12 issues. Gold labels are included for
showing what year QST is inside,

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111
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CQ att D Xers

de W3KT QSL SERVICE

You need a DX QSL service—although yvou
may not realize it!

What is a DX (QBL Service?

A Q5L service will take your DX (QSLing
off your hands hy forwarding your QSLs
fo DX stations.

Why can’t you do it yourseli?
You can, if you have lots of time, money,
and all the information on where to send
the cards.

But why the W3KT QSL SERVICE?
WSKT has been running his (JSL service
for pver 11 years. In the meantime other
such services have come and gone, while
W3KT Q5L SERVICE keeps getting bigger
all the time. There must be a reason.

What is the reason?
The W3KT (JSL SERVICE has proven io
be dependable and efficient. Handling
Q5L5 is W3KT's full time activity. He is an
active DXer. He has 34% counfries con-
firmed and is tied for the top position on
the CW/Phone DXCC Honor Roll. He has
also earned 5 Band DXCC.

How does this service work?

You send the (Q8Ls for your DX (QS0s to
W3KT. Do not address them. If the DX
station has a stateside Q51 manager, your
OSL will he sent to him with an SASE.
The reply that comes back to W3KT is
passed along to yvour ARRL QSL Bureau.
Send an SASE for additional information
on QSLing via (38L managers. Other QSLs
are sent to the foreign QSL bureaus, or
if necessary, direct. The large voiume of
cards received makes it possible [and
necessary!] fo send out your cards
prompftly.

How much does it cost?

Twenty five cards per dollar, if whole
dollars are sent, and you need not send
all 25 cards at the same time. For sums less
than a dollar the rate is 5 cenis per card.
There is 10 membership fee.

Why don’t you try this service?
Thousands of NXers use it.

W3KT QSL SERVICE
Box 66, Valley Hill Road,
Malvern, PA 19355
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Award™ presented at the Mill on Jfuly [. Congratulations to
WEDUY, gen. chmn, 73 State ARRL Convention, her stalf and
Tri-State amateurs for another OQutstanding Convention. Traffic:
WNSMKE 152, WBBAKQ 43, WBEEMV 4D, WASNDY 20,
WASYCD 19, WEEUE 10, KSQEW 10, WABWCK 10, W8IM 9,
WABLFW 7, WABOQKG 7, WSAEC ¢, WSDUV &, KSZDY 5. WBHZA
3, WAGDP 2, WAGWR 2, WBCCR 1, WBCKX I, WBBCRU 1,
WBBCYE , WBRDOX 1, WBBLAV 1.

ROCRKY MOUNTAIN DIVISION

COLORADO - SCM, Ciyde 0. Penney, WASHLQ = SFC:
KOFLQ. BM: KAOTH. PAMs: KOCNV, WADWYP, WARYGQ.
K@SPR handled communications in coanection with a matorgyele -
pedestrian accident on May 29, securing prompt medical attention
for the injured parties, On Armed Forces Dy, KBSPR worked AlR,
NSS and NPG, all contirmed. 1t is with deep regret that we udd the
call of WAPOUB to the list ot Silent Keys. He will be sorely missed
on our traffic nets. Net traffic for May: S§N QNI 231, OT{ 145,
informals 12, 31 sessions, 630 minutes. Hi-Noon QNI 716, OTC &,
informals 94, 28 sessions, 630 minutes. {'olumbine (NI 1101, OTC
66, informals 196, 2§ sesstons. (Apr.) Hi-Noon ONT 953, OT( 27,
informals 148, 2% sessions, 868 minutes, CCN QNI 333, QTC 130,
30 sessions. (Mar.) Hi-Noot QNI 1284, TC 36, informals 218, 31
sessions, FN10 minutes. Traffic: (May) WHWY X 887, WBOAXW 204,
WOLQ 129, KROTH 110, WEBQHSZ 107, WIW T8, WARYGQ 45,
WASIN 37, W2TPV/9 36, WOKFH 23, WASLPP 20, WARTMA 18,
WOBY 17, WBEHBT 17, WONZL 17, K@QISP 15, WOLAE 15,
WABYED I, WMRW 10, WBOCCB v, KOSPR 4, WOGAQ 7.
WONEW 6. (Apr.) WOLQ 95, WBPHBT 15, WABY 11, WARYED 9,
KPCNY 4,

NEW MEXICO ~ SCM, James K. Prine, WSNUI — Oscar 6
activity by WSPNY on phone and WASEMN on cw, WASBMN
wuuld like to contact sumeone to work with him on 1215 or 1296
MHz mounbounce. Albuquerque Hamiest is scheduied for Sept.
21-23 st the Adrport Marina Hotel. WASRPC and WBAIXG
participated in timing of the Loy Alamos Hill Climb Auto Race.
KIMID, W5OMM, K5QIN, WSNUIL, WSRPC participated with the
Los Alamops Search and Rescue Unit in the recovery of 3 lost
participants in the Rio Grande White Rock Canyon “White Water
Voyage Run.” The new SCM ks WSRL. | would appreciate the
continued support that 1 have recewved being given to him, WB6ZQK
received new call WBSIKT, WASOHI, WASWBN and a focal CH
gperator helped to set up code and theory classes at the Ht. Wingate
Todian School in the Gallup area; much suppott receved from other
amateties throughout the state in supplying eyuipment for setting up
3 local radio club — Heath Co. - X-60 transmitter; WASMAU -
11435 and VFC: WASWEBN - Haath VFO; WSNUI - Hallicratter 374
receiver, The first member of the clase is awaiting hiz call
momentarily, Traffic; WSMYM 130, W5DAD 94, WSUH 93,
WBSBHN 77, WSRE 37, WSENI 49, WSYQ 3¢, W3ipPDY 1%,
WASOHE 11, WSTLK 10, WSBRV 4, WBSIKT 2, WASMIY 2.

UTAH — SCM, Joiin H. Sampson, Ir,, WIQCK - SEC: WIGPN.
RM: KTHLR. BUN meets daily at 1830 GMT on 7272 kilz, 856
check-ins, 36 messages. UCN meets daily at 0130 GMT on 3575
kHz, T25 check-ins, 86 messages. The Ttzh ARPSC Net meets Sat.
and Sun. 1400 GMT on 39875 kHz. WILLH and KTDKP have
earned the Beehive Utah Net certificate. This section 1s saddened to
eport the deaths of WATFHI and W7SP. KITMX/7 is spending the
summet in Colo. New hams are WNTVXU, son of WATHCU and
WNTVYNY brother of WATQAR. Also WNTVER and WNTVKS are
newcomers m he Sunset-Clearfield atea. K7CL0 took hig Advanced
test in June. WIHKC is on 220 MHz in Brigham City. WTDEKB active
with RTTY and has a Model 15 operating from his summer cabin.
WATTSB has un SH-ED2 on the air replacing his ofd rig. The Opden
Club is planning a steak fry in Aug. at which they expect to have the
Division director 4s a2 guest, Summer vacations and poor hand
runditions are beginning to take their toll an net gperations, Keer
your SCM informed of your amateur radio nperations. Tralfic
KTHLR 135, WIOCX 97, WIUTM 76, WATOAU 72, K7CLO 51
KITMK/? 39, WIIQU 22, WIDKR 21, WATQAR 20, WIFYR, |2
WATHCQ 6, WTHKC 2.

WYOMING — SOUM, Wayne M. Moore, W7CQL - SEC: KTNGQX
PAMs: WITZK, K7YUG, OBSs: KINOQX, WISDA, WATITHA
K7YUG. Nets: Pony Express Sun. at 0800 on 3920; YO daily a
1830 on 3597; Jackalope Mon. through Sat. at 1215 nn 7260 (alt
3.920); Wx Net Moan, through $at. at 0630 on 3920; PO Net 194
Mon. through bri. on 3950, New appointment: WATQZY as ¥C fo
Carbon County. Field Day is now over so don't forget to send m
your results for a chance at the new traveling trophy. K71TH ha
moved in to Mountain View (near Casper). W7GS now on the ai
with his new transceiver. WTBXS is back in Casper atter spendin
the winter in the sunny south. There was no PICON awan
presentation at the convention — the plaques didn’t get here in time
If one of the Wyo. nominees were vuted to get one, it will b



REPEATERBILITY

by Standard Communications

7

NEWI SOLID STATE 2M REPEATER SC-ARPT-1

Comptlete packaged repeater designed for today’s poputar 2M FM
band, 12 vdc. ideal for new system or emergency portable operation,

FEATURES:
t) Adjustable C.O.R.
{1 Time-out timer, adjustable 0-5 min,
1 Adjustable carrier delay.
{71 Remote Control and accessory provisions.
(1 10 watt R,F. output.
1 Receiver: 0.4 uv or isss.
[.j Maximum 3 amp curreni drain.
18* Rack Panel Mounting.
Size 19w x 5%h x 9"d

640 s
Amateur
Met Price

220 MHz & 450 MHz versions available

2M FM TRANSCEIVER SRC-146A

Solid state, 2 watt, 5 channel,
hand held transceiver.
UHF version available

Write for complete specitications.

@ Standard

Kt—J Communications Corp.
213/ 775-6284 + 638 North Marine Avenue, Wilmington, California 90744

\

J
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S wan rm2x§

SWAN FM2X 2m FM Transceiver, |0 watt,
12 channels w/crystals for 146.347/.94,}
.34/.76R and .94 simplex. 12vdc with

detachable | lOvac supply. Extra crystals
§55 each (special order). ‘

Reg. $299—Now only $229 |

TERMS! GECC Revolving Charge Plan,
fSwan Credit Card, Master Charge, Bank-
Americard, COD(20% deposit}, or Cash,
NO TRADES.

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414) 442-4200
Branch Stores in Cleveland, Ohio
and Orlando, Florida

ENJOY EASY, RESTFUL KEYING

wih WIBROPLE Y

Sending becomes fun instead
of work with the SEMI-
AUTOMATIC Vibroplex, It
actually does all the arm-
tiving © nerve wrecking
work for you. Adjustable
to any desired sapeed.
@tandard models have pol-
ished Chromium top parts
and gray base. Delauxe
maodels also inciude Chro-
minr Base and red finger
and thumb pieces. Five models to choose frem. Priced at
$23.95 to §49.9% tfor the deluxe “Original” Vibroplex.

VIBRO-KEYER

Works perfectly with any
Eleatronie Trensmitting
TUnit. Weigin 24/ lbs., with
= hase 814" by 415", Hax Vi-
broplex's finely polished
perts, red knob and finger,
and thumb pieces. Standard mod-
el $24.95; Deluxe model includes
Chromium Plated Base at only
532.9%

Order today at your dealers or direct EREE
THE VIBROPLEX CO., INC. [ o0
833 Broudway New York, N. Y. 10003

156

presented at a cinb meeting, ete. Traffie: WISDA 337, WITZK 170,
K7VWA 143, KTITH 68, KTSLM 14, K7IED 2, WTNKR 2, K7TAQ
~

SOUTHEASTERN DIVISION

ALABAMA — 3CM, James A. Brashear, Jr., WRAER) — HFC%
WADGH, ’RM: W4HFLL. PAM: WB4WAL Information was received
on the tormado which struck Ala. from the following: W4DGH,
KAUMD, WB4SVH, WA4KYI, W4HCV, W4TXM, WB4OVR,
WA4AMDR, W4ZEI, WB4SWA, W40CS, K4VIU, WA4HEN,
WBASTN, K4WSS, WAWLE, WB4VEA and WN4CXD. WBLSVP/4
was heard handling tratfic to and trom Greenshora, Ala, WAAIQP
and K4ZTT served as NCS on AENM during part of the emergency
swssion. Copgratulations to WB4SVH on passing kxtra Class exam,
He still is seeking NCS help on AEND, especully Fri cvenings.
KAUMD busy running phone patches on ) meters. WB4WUS
received first class phone and radar endorsement. Congratulations o
WAAIWD and XYL on new YL. Congratulations also to WN4UNM
on passing the General Class exam. K4MG is uwsing a T4X on Lbl
meters, New members of Huntsville ARC are WdYGA, WN4ERL
and WN4AEUD. New ofticers of HARC are WB4UTIC, pres.; K4IKR,
vice-pres.; KAFTY, sevy -treas.; WASVM, asst. secy.treas. L was very
pleased to have received one af the Amateur of the Year Awards at
the HARC installation dinner. The other one went to W4SVM and
KAOWYV presented a “special’ award to W4HFU for fus outstanding
contributions. New otficers of the Calkoun Co. ARA are WA4VET,
pres.; VE2ABV/WA, vice-pres.; KHCP, secy-treasy K4BOP, 1ech
dir.; K4FRY, editor COer. A "Ham-Shack/Workshop™ has beets
huilt in the CCRA meeting hall, uadeftheory classes are being
planned. WB4AVFA devotes tuch of his oi-the-air time during
emergencies operating WACUF, the Bumingham ARC station.
K4VLL,. WA4SUL and WBAFK]J visited K4ROR and presented him
with 2 “homebrew™ certificate in zppreciation of his service as NM
of AENM. We also had a visit with WB4ALW. The Mobile ARC put
on another good Hamgest, Don't foreet the North Ala. Hamfest to
be held in Decatur the 3rd week cnd in Aug. Welcome fo the
fullowing pew hams: WN4s DCA, DDS, DEV, DEX, DFB, 4F,
DGE, DGL, DHA, ©IC, DKR, DKV, DKW, DME, DND, bOC, DOJ,
DPE, OO, BYD, DV], DXB, DYR, EAD, EAF, EBK, FBL, EBM,
ECU, BOY, BLU. Wads DIW, DXF, DUV, FOM, EKQ, ELY. WB4s
DGN, M, DXL, BKV., Endorsed WAINL as kUi eppointed
WE4BAP as 000 Traffic: WB4EKY 193, WB4SVH 162, K4AOZ 80,
WEBAKSL 26, WB4VFA 18, W4HHU 11, K4HIM 7, K4UMD 7,
WHAWUS 3, WADGH 4,

GEORGIA, - SCM, Ray LaRue, WABYG — Asst. SUM/RM: Iohp
H. Boston, i, WB4RUA SEC: WA4VWV,

Net Ereq. ime(Z] vl g Mgr.
GSN 3598 Q000/0300/1150 630 180 WBARUA
aSSE 3974 oo KAVNYV
GTN e 2300 oy k(0] WR4TVU

The Georgia Calendar of Events is now available to all memher vlubs
of the Ga. Council for distribution as they see fit. WB4WXX earned
PSHR {again} for June. K4OSL has been endorsed fox ORS and 18 un
00 also, WBAWMI now OVS, W4GXW/4 is building up an 88TV
station. W4JM says he's going to yet on 2 meters yet! WBAMWC bas
finished his homebrew triple #11 amplifier, Atlanta Radio Club hay
teceived the first new repeater lHcense mn Ga. WRAAAE (22/82) -
wood work WABTW, WB4HYY, WB4YCL R4CRY received
WR4ABC (37/97). WB4MDP recewad WRAABD t1373) It was
zood fo see 3o many of you at the Hamfest m Atlanta, it was the
hest one yet. Ctheck your league appointments, 1F you want them
renewed or endorsed, please advise me. If you haven’t pot one.
review & copy of “Operating an Amateur Radio Station®™ {send me
att SASE) to see where vou might be able to help cut. Traffic:
WAEEP %5, WB4RUA 8D, WB4TVU 80, K4BAL 46, WABYG 40,
WACEN 41, WBAWXX 4D, W4AMB 39, WA4RAV 26, WB4MWC 213,
W4APIM 9, W4IM 7, WAREL 6.

NORTHERN FLORIDA - SCM, Frank M. Butler, jr., W4RKH
. SEC: W4IKB. RM: WA4BGW. RTTY: WA4WIW. PAM:
WALIZM/75, W4SDR/40.

Net kHz Time(Z) Davs #gr.
NFPN 3957 330 Dy WAGIZIM
QEN 3651 3000200 Dy WA4NBT
QFTN 3718 2R Dy WHAAIL

Pensacola: WYEXD/4 now WOHOL/4. K4BSS keeps [CC sked.
K4LAN most actve OO0, The Repeater Assn. provided com-
munications for a Bike-a-Thom, WA4BVO has tips on working b
meters in the W4UC News. WB4MED worked a VE an bereter asb,
¥t Walton: W1SL. from ARRL Hg., spoke o area hams; also visited
clubs in Tallahzssee and Jacksonville. WAYOVI{4 earned QEN
certificate; now CAN station from RNS5. Marianna: WA4AMEC
retired from USAF. ‘fallahassee: WR4AAR had recever problems
WNAUPI/4 recewed General ticket; WA4DZL Tech. ricket
lacksonville; WB4ADL and WB4VYU earned FAST Net certificates




SLINKY- DIPOLE ANTENNA\

e A new indoor 40 and 80 meter
antenna

e Operates at any length from 24 feet
to 70 feet

M e No external balun or matching re-

quired

‘Erects and stores in minutes

Ideal attic and vacation antenna

Takes full legal power

Complete kit includes feedline and

connector

e Low VSWR over complete 40 or 80
meter band

Complete Kit ...........$24.95, plus $1 postage

Special slinky coils alone | $14.95, nlus $1 postage
Send for your antenna or information to:

TELETRON CO.
2950 Veterans Memorial Highway
Bohemiu, L1, N.Y., 11716

it y
anather esign

FIG.5

The Perseids are upon us. Got your VHF gear ready to go? Meteor scatter is
one of the most challenging aspects of the world above 50 MHz. Signals are
actually reflected off the ionized trail left behind a meteor as it burns up in
the ionosphere,

If you're interested in scatter or some of the less esoteric forms of VHF
communication, pick up a copy of the Radio Amateur’s VHF Manual -
today! 3#d EDITION $2.50 POSTPAID.

“he AMERICAN RADIO RELAY LEAGUE, INC.
NEWINGTON, CONNECTICUT 0611t




new books
from HR...
worth looking into!

Send today for our
\ FREE

Summer Sale Catalog

® New books never before offered.
® Many special sale items.

e The most complete catalog of ama-
teur books available anywhere.

DON'T MISS THIS EXCITING NEW BROCHURE
Write today

HAM RADIO Magazine

Greenville, N H
03048

)

New
From Ten-Tec, for crystal
controlled transmitters.

Solid-state — J)ermeabiiity tuned. Direct

frequency read out Grid-block or VFO
keying. 10-80 meters. Plugs imto FT 243
crystal socket. 115 VAC. Finished in
cream and vinyl wood tones.
From your desler or direct, If ordered
direct, add $2 for shipping. Tennesseo

residents add sales tex. PRICE $69.00

1r.1F'EN-TEC,IHc.
SEVIERYILLE, TENNESSEE 3?8&2

158

YY1 also renewed OFS. XYLs WB40TZ and WR4RFL did
dispatching for the Ch. 7 TV auction pickups. Starke: WB4OMG
prepared an updated lst of county hams. Ouala; W4NEQ earned
EAST Net certificate. KAFCZ reinstatled $B-34 mobile, and has new
Dirake line at bome. Inverncss: K4CVO reports the Citrus ARA
meets 2nd Wed. of each month., Daytona Beach: WB4NJI earned
FAST Net ceriiticate. WA4CRI, W4OIO and WB4YPS are new
DBARA members. WBAWTL woiking on both W and 2-meter
mobile setups. Orlando: WB4SQA renewcd OBS and ORS.
WB4WHK needs Vi For WAS. Enjoyed seeing everyome at the
Hamfest here. The 1973 ARRL Repeater Directory is out Traffic:
(Mayl WAYQVT/4 274, WB4WHK 188, K@BAD/4 152, K4BSS/4
(48, WASZDF/4 125, WB4QMG 122, WBOFUZ/4 &3, WB4NII 72,
WBAVYU 63, WA4EYU 56, WALVCK 50, WA4BPE 48, K4CVO 43,
WBADXN 37, WANGR/4 31, WARKH 31, WALDM 26, WALSR 26,
WB4ZOC 26, WA4FTA 13, WADFP 11, K4FCZ 20, WiGUI 18,
K4EZE 17, WB4FIY 17, WB4SKJ 16, WA4BXT 14, WB4ZPC 9,
WRBAVAP 6, WRANHH 5, K4OER 4, WA4VESF 4, KAECG/4 3,
WB4WTL 3. K4FLV 2, W4lA 1. (Apr.) K4GI 26, K4CFS 23,
E4PCE 10.

SOUTHERN FLORIDA — SCM, John F. Porter, W4KGT — Asst.
SCM: Woodrow Huddleston, K4SCL. SEC; W4IYT. Asst. SEC;
WASME. RMs: E4FAC OW, K4EBE RTTY., PAM: W4OGXK.
WB4AIW and K4SCL made BPL this month, WB4AJL received a
Tropical Phane ‘Traffic Net Certificate. OVS report received from
WRATUP, WN4ZTZ has 41 confirmed for his WAS, WBACNX new
Cleneral, K4KQ has been busy turning Novices into Generals. R4NE
handling loads of phone patches fur USCG Untter “Steadfast”
aperating in the Guif out of 5t Petersburg. Lew also achicved Est in
Fla., 20d in country in OOTC QSO Party, Somry to see WDAIIKP
leave ous section. Northern Fla. is getting a good man. WBAHEP
made PSHR this month, Congratulations to WN4BSP and WN4UPS
- both passed their General Class vxam. Your SCM attended the St
Pete Hamtest and the Orlando Hamfestf ARRL State Conventior,
We had the Red Carpet treatment at both events. Thanks to the
Central Fla. FM HMepeater Assn. for the imvitations to their nice
panquet. The XYL and 1 had a ball LO meeting was attended by
WARKH SCM N. Fla., W4BYG SCM Ua. KOBAD/4 M. RNS,
W2TUK pres. ARRL, W4DOQD Dir SE D, KATHA V. Dir. SE Div.,
WiSL asst. Tech. Bditar QST, W4IKE SEC N. Fla., WA4IZM PAM
M. Fla. and yours truly. We peed an actwe QO for the 75- and
40-meter phone bamds, Sumeone with years of expetience 2nd the
necessary equipment. Some uf the signals in our state should be
talked about, A friendly pote from an OO is 2 lot better than 2 piok
ticket from the FCC. Have you had someone tune up and down the
band and check your signal lately. Yoo may be surprised. Traitic:
WRAAIW 586, KASCL 530, WBAGHD 484, WA4IJH 204, WA4NBT
196, WASSCK 175, K4FAC 144, WBAHKP 105, WEBZY/4 100,
WB4UNV 97, WB4TON H5, W4BM 63, WEEH 56, WADQS 51,
WB4HIW 30, WADVO 45, K4NE 41, K4BLM 38, WR4AID 13,
WBAWNX 29. K4QCG 24, W4TIM 21, K48JH 16, K4QG 15,
WAKGT 12, W4DDW 11, W4SME 11, W4BCZ 9, WR4QID 9,
WANTE 8, W40GX B, WA4ESS 6, W4MML 5, WAMALF 2,
WRIALF 2, WB4PNG 3. (Apr.) K4GEW 2.

WEST INDIES — SUM, Pedro 1. Piza, Ir., KP4AST — SEC:
KPACE. OBSs. KPAQM, KV4FZ. O KV4AHW. Two meter activity
keeps growing at a tremendous sate. KPds VG, APK, BHM, AYX,
0. DHD, DCK und VPZVAIKP4 are new stations heard on this
hand. KP4ANG and KPAAST worked H1BWPC and H1ERO on two
meters. KP4AST worked K41[D on 2 meters for the first stateside to
KP4 contact on 2-meter fm. We need some activity from K¥4-Land
on 2 meters. Come on boys, we need same activity teports.

SOUTHWESTERN DIVISION

ARIZONA — SCM, Gary M. Hamman, WICAE ~ ®M: KINHL.
PAM: WATICK. Maricops County AREC held an ucannounced
emergency exercise on May |3 with gond results, Communications
were provided by WATUNP. KTIWB, KeMUX, WATENY, and
WTUXZ for the bxplorer Olympics at Mesa. The Ariz. ARC Post
710 has been providing daily compmuaications from Camp
Gernnimo, near Payson, to the Phoenix area via Y0-meter ssb and
cw, Don’t forget to tegister for the SW Division Convention at
Burbank wp Oct. 20-21, WTDRR received 2 Bell and Howell
bellowship Awatd as a result of being an oufstanding applied science
teacher. WTAE, ex-K7KRU, made an emergency phone patch for
LUBHGE and located medication for 2 young girl peeding brain
surgery. The girl is now recovering from the surgery. WATTZO was
recently appointed as 2 Class 1 00, Any station desiring uppoint:
ments skould contact your SCM. Section net awards were eamed by
K7GLA, WATICK, WATKQE, WAYNHQ and KINTG. ATEN: 41
sessians, 682 check-ins, 78 (JTC, 691 minutes. Traific: K7NHL 267,
K7NTG 200, KTMTZ 35, WATVLA 31, WIPG 27, WTAL 24
WATTZO 23, WIDQS 22, WICAF 13, WYDRR 9, KTZIMA 7
WATKOE 3, KTNMQ .




JOoin us...

ON SEPTEMBER 22nd!

EVANS will be celebrating its 40th Anniversary—
and in conjunction with that celebration wiil be
holding an Open House and a Trade Show. This
will enable you to view our expanded EVANS
facilities and to see the newest products being
offered by the companies which we represent,

Mark September 22, 1973 on your calendar and
reserve that day for the EVANS 40th Anniversary
Open House and Trade Show.

DOORPRIZES EXHIBITS SURPRISES REFRESHMENTS

Hours 9-4

Box 893 Concord N H 03301
(Routes 3A, 89, 93 - Bow Junction)
603 2242 9961

WORLD
MAP

1973 EDITION

A big 30 s 40 inches;
printed in eight colors.
Continental boundaries
plainly marked. FEach
country prefix shown on
the country and in a
marginal index for easy
reference.

| ' The ARRL Worid Map
$2,00 is your best buy in oper-
postpaid anywhere in the Weorld ating convenience.
@
The American Radio Relay League
NEWINGTON, CONNECTICUT 06111

1540



400% MORE AVERAGE

SSB POWER OUTPUT

vt MIAGNUM SiX
rHEgquatity R F SPEECH PROCESSOR

Coline—-Heath ... $13%.9%
Lirake TEK/TEXE.5154.95
Divake TR TRE. 518995
$139.95

Al B% Tax in Woshington

® 3 TIMES THE S55 POWER QN ALL 8aNDS

@ ALDED PUNCH FOR PILE-UPS

® EXCELLENT VOICE QUALITY

@ SPLATTER FREE. NARROW BAND QUTPUT SIGNAL,

& SOLID STATE DESIGN

@ PUT YOLR 1 RANSMITTER TO WORK FOR THE FIRST TIME

INATS LIFE. POWER UPWITH A MAGNUM SIX FOR MORE
ADDEL POWER PER & THAN ANY QTHER mETHGD!

Send for FREE Brochure
Communication Technology Geoup
31218 Pacitic Highway South
Federal Way, Washinaton 25002

A Biyingn of Bited Hyimymy lae,

432CA
$74.95

POSTPAID

432 MHz CONVERTER

Ideal for X, FM and ATV —— Very Low Noise
- Ghol¢e of input and output frequencies —
f> SHicon Transistors .. AC Fower Supply w-
Die Cast Cabinet = Precision 5th Qvertone
Crystals — Write for FREE CATALOG of Con- -
verters and Preamps or Order Direct trom

q) JANEL P 0. BOX 112

SUCCASUNNA, N. J.
LABORATORIES

07876
(201) 584-6521

WHY FIGHT QRM?
Copy code through the QRM with a
NEW DE-101 Sigmal Discriminator.
Buiit in a¢ supply, factory tuned,
and a one year wamanty. 529,95
plus $2.00 shipping. Ala. tesidents
add 5% tax.
DYNAMIC ELECTRONICS ING.

Bax 1131 Decatur, Al 35501

Andy Electronics Go., Ing.

tepapment "CT 4441 Springer lsuson, Fesas FTOUY
Al ;zr!n-vm;; Howgtom, Te

ay
pu! ot ?Im wathy
madulater panes,
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Susic #vailable ¢ foplete but nor checked o

108 ANGELES — SCM, fugene f, Vinlino, WOINH ~ Asst.
SCM: Leigh Tomex, WBOOLL, SEC: WASOLY. RMs: Wol.Y'Y and
WEBAZVE. Many hamtests and other get togethers kave passed with
anly o few left for the summer vacatlon months. Upe expected it
with the SOWP group who 4s yet does nat have a date, W6PLY, LA
szction mer, of SOWE has been very busy keeping the members
active on 3935 kHz. WoHUJ getting active on DNTS between work
sheds, WABRWY sporting new Swan S000X and four-element
tri-band beam atid studying for Advanced ticket. WolVC spending
most of bis time on RETY nets handiing tratfic, ulse checks into
BCN and PUN, WBSIMV pumped 3 tons of cement into the base of
his oew tower and finished the imstallation with the help of
WABDZL. WABARC, WRAMWT and WAGMEM. He now has the
used tower tor sale, The So. 'l VHE Jlub is baving monthly
transmitter hunts. Those interested cobtact WBOYVP, WOMLZ
revently was mamed “Ham of the Year? at the Davion Hamtess,
Congrais Ray, WOAOA now spurting new 2-K-4 Linear and can be
heard op M meters most of the time. Just received info that
WAL XM, WollQX, EoNA and WeRTN patticipated in 2 medicad
emergency mn connestion with LUZHBX icparding a small girl with
Hond vlot an brain due to #n aecident, Have sent the pacticulars to
Hdg. and are in the Public Service (Nary this issue. Been on the
Queen Mary weie WAGJHD and WaMYT, New OPSIOBS WAGBCO
has been doing a4 geod fob plius befng efected pres. Murine ARC,
experimenting with active audio filters and handling tratiic, The San
Gabpel RC ARVC group participated in the Manrovia Days Parade,
using the Wi 'NO rpeater kept things guing smouthly. K6LS0 blew
the reclifier diodes in his new Henry 2-K.-4 plus other rig problems,
WOAWP has new homehrew B watt two meter amplifier, made
from parts he won at the RC, WABRUS is now the chief raille mgr.
at the San bernando KC and has devised a xeatem to help keep
sttendunce up. WBoRXC won the L.ERC QLF contest at 16 wpm.
E6ASK says be did well in the fast FMT contest and wants more
activity in this respect, KeUYK plans to have the SUN group at his
place in Oet. This s the vearly BUN get together and adways a good
group; also Ted has been very good about originating trattic for the
group, WBBQYN racking up big trattic totals even after undergoing
wpen heart surpery. KoASK made a few attemnts to work throngh
Qscar and finally made », stil werking on antenpa ymprovements.
Trafiic: WHINH 284, WBLOYN 183, KAUYK 168, WALCO 146,
WBOZVC 107, WoQAE 94, WoLYY 80, WRORII 63, WeUL(O 46,
WBGKGK 43, WHUSY 35, WaNIR 16, WAOAW 15, WAsKZ! 12,
WRHUT 10, KeCL 8, WoNKE 7, WAGSWY 6, WAGLDN 5, WaHLIT 4,
WBRTPO 3, WoE 2,

ORANGE - HCM, William L. Weise, WHUPB ~ Aest. SCM:
Richard Birbeck, RoUlE. SEC: WABIVA. PAM:. KoYCI RMs:
WEOAKR, WHBNX. Renewals: KAYCT as PAM; WAGBDYX and
WoRAM ORSs. K6GML has been appointed OPS for the Desert Hot
Springs area. Hal is very active v several nets. Welcome abousd Hal,
With the teruperatnre viang in the desert 2s semmer approaches
Desert RATS pows on reduced meeting schedule untl Sept. The
MEN Nowvice Traffic Training Net now meets on 3730 kiz, 2 AM
local each 8Sat. Novices wishing 1o learn traFfre provedures of
increase their skills should check in, The Orange County Couneil of
Amatenr Radwe Organizations meets every odd maonth. The Couneil,
through vour club representative, wourld appreciate new wtems for
vonsideration, Mtems sbouid be of such nature they would beneris all
clubs and amateurs. A joint meeting of alf ¢lubs is plavined for Aug
21wt Follerton Racio Cfub. Gur {director WAk will be guest
speuker. Radio viubs holding Novice classes should gear then
tirzining to the new L questions. 1t your club does not have the
new questions, copics will be forwarded on reguest by the SCM
Clongrats to WOHAW/6 For placing first for Calil, tn the Zero Digtrici
1973 QS0 Party. WHBLUK is kept busy meeting with QCWA pais oz
40 and 75, 11 gaing on vacation pleawe drive detensively, we =l want
to e yol when you wetur PRHE: WAe VA 49, WBEAKR 39
‘Traffic: WelsC 3435, KOGMI 165, WBHAKR 7%, WAGTVA bl
WAGYWS 40, KSHEM/G & WeQHD 5, WaCI'B 2, WAGFIT 2,

SAN DIEGO — HOM, ¢aul O Thotipson, WaSRS — Asst SCM
Art Smith, WeINI, SkO: WoGBFE, RMs: W6GBE, WeLRU, I wish te
thank cveryone for their pracious assistance over rhe past two vears
The results of the viection for the next SCM will be wunounced a:
Aoon us they dre available, As indicated in my hilletin it has beet
wy privilege 10 be your SCM and 1 regret that [ cannnt continue i
this posation, | know vou will assist as diligently as ¢ver to huild th
seehon. Baeld Day parhicipabion by Bl Cajon, BOBARS, Nord
shores, Palomar and Imperial Vatley Clubs was fan for all, Witl
emergency power and some very strange antenna desims the totaf
were pood. OVS WEDEY rhanged Globe Hi-Bander from am to fm
WABBLW 15 mabing while assistang the Handicanped. W6BGF bae
on the wIv after a short stay in the hospial WeVNO holds 3 TCX
skeds per weoek. San Diego Mt. Rescie WEGLCX had program at th
AHEC Bregkfast, New 230 MBz counter for KeHAY. WABAMK |
noWw regular on HCN and RN6G witlh new untenna tuner, WABIK
QWF with ‘fen-Tec cat ull bands and reports good DX. WRECET ne




Hotter than a firecracker I

/ . * Patent Pending

ﬁw’i’;;

the

Hybrid Quad ....featuring

A BRAND NEW IDEA FOR SUPERIOR REFLECTOR OPER.
ATION. A HIGH @ QUAD REFLECTOR ELEMENT USING
MINLPRODUCTS NEW MULTIBAND HIGH POT LOADING » MORE SANDWIDTH

PROFERLY PHASED WITH A LINEAR DRIVEN ELEMENT TURNING RADIUS — 74 INCHES

* FOUR BANDS - &, 10, 15, 20 METERS
L ]
E
L
[ ]

FOR MAXIAUM GAIN AND MAXIMUM FRONT TO BACK ¢ LIGHTWEIGHT - 15 LBS,
.
L ]
[ ]
»

MIGHER GAIN
HIGHER FRONT TO BACK

RATIO. HERE IN ONE SMALL PACKAGE IS PERFOR. WD'ND SURVIVAL - 75 M.P.H.
MANCE NEVER BEFORE THOUGHT FOSSIBLE WITH 50 OHM FEEDLINE

1200 WATTS P.E.P.
MINIATURE ANTERNAS. PACKAGED FOR FPO SHIFMENT

model HQ-1___ $7995 am. net

AVAILABLE AT LEADING DISTRIBUTORS

WRITE FOR ADDITIONAL DATE AND CATALOG TO:
MINI-PRODUCTS, INC., 1001 W 18th $T., ERIE, PA. 16502

P CRYSTAL BARGAINS Y

Depend on . ..
We supply crystals from ‘ ; :
16KHz to 100MHz. Over :
& nlzillion crystals  in : ' VWIRE TUNER
stock. ;
DIViSt

SPECIAL tﬁﬂnﬁr“&ugosnw
Crystals for most ama-  ELECTRONICS, iNE.
teur 2-Meter F.M. Trans-

RANDOM WIRE ANTENNA TUNER

All band operation (80-10) with any wire over
ceivers: 24[:," Crystal Dr. quarter wavelength, Absolute 1:1 SWR, Full
ort Myers amateur legal power. Turn counting dial on
$3.75 Each Florida 33901 rotary inductor for exact resetability. |deal. for
inquire about quantity (813) 936-2397 portable or field day aperation.
prices. Order (irect. Send 10¢ for new
Send check or money c_atalnq \'yith MALL BAND OPERATION
order. oseilletar circuits EUNITY STANDING WAVE RATIO
For tirst clasz mail add 15¢ per thousands of HIDEAL FOR PORTABLE

erystal...for airmail add 20¢ ea. frequenciss in

stock,
SPECIALS! CRYSTALS FOR:

BCOMPACT, 5" x 6% x 107
EFULL YEAR MONEYBACK GUARANTEE

H S0LD FACTORY DIRECT OMLY -~  $£69.00
Frequl%nuwxfl;au(gacr;j;lm 14,50 We's add 5% California sales tax. Send check or
B 1 ’
. mnglix%% igcs"u; . ggﬂ money order {$15.00 deposit on C,0.D.'s)
most efs, Trans. or Ree. Rk Price F.Q).B. f .
(L8 Synthesizer Crystal on request) N N ctory
Any Amateur Band in FT-243 1.50 to: %agae PRODUCTS COMPANY
tExcept BY meters) & tor 500
80 Meter Range in FT-243 2.50 1003 SQUTH FIRCROFT STREET
Calor TV 3579,545 KH: jwire leads) 1.68 WEST COVINA, CALIFORNIA 91791
‘ 4 for S,ﬂﬂ‘ TEL. 213-331-2430




EM 22WAY RADIO SAVINGS

Partic]l Lit—%end for New Catglog

2 METER MOBILE UNITS

GENERAL ELECTRIC
PROGRESS LINE
14” or 17" case, complefe accessories,

fully narrow band

G
‘ L..];-I;,ﬂ

MASES33, 6r12 voli,
30 wetts, wibrator

power supply ... $88,
with wide band
1eceiver ... 373,

MT/33, 12 volt,
30 watts, transistor

power supply .. ${58.
with wide band
receiver .......$143. MT/23

GREGORY ELECTRONI’CS CORP.

245 Rt Sk, Saddie
hone <20

QUADS! QUADS! QUADS!

From $79.95. Our quads are complete
to your feedline. Pre-drilied, pre-cut,
pre-tuned. Quad parts for sale also.
. Free literature upon request. We sell
direct to the amateur only. We have
a special deal on EZ Way Towers, pre-
paid,

g
SKYLANE PRODUCTS rempia Ter:a"::e,li-‘ln“.!:iﬁl?

- gstde w2kuw
WANTED FOR CASH
ACX 1004 Tubes

The Ted Dames C ‘ompan
308 l-hckory Street  Arlington NJ 07032

(201) 998-4246  calleollect  Nites (201) 998-6475

—

THE “HI-Q-BALUN"

Eor Dipeles—Yagis—Inverted V~—Doltblat
Puts Power in Almrma

Full Letl Powar 3 [+

Small— Iuhta—Wanthar -proot

111 Impedance Ratio—Coax Fitting

Takes Place af Genter Insulator

Buiit-In Lightning Arrestar FRD
$9'95 U.s.A

Helps Eliminate TV
Fully guarantae:

VANGORDEN ENGINEERING

Box 518, Briaile, N.1. 08130

s 8e .....

ANCS for AREC 3770 kHz Sun, 10:30 AM. K6SDR rebuilding ail
antennas. Many thanks to the «iations in the section who are
mirticipating in the SKY{.AR Flvovers through this area. Your
ausistance will make rhit survey information valuable to soience m
the years to come. PSHR: WoL.RU 44, WoHGT 44, WB6VKV 34.
Prattie: WHBGY 274, WHLRU 153, WBaVKY 147, WeVNQ 132,
WeDEY 44, WASAMK 32, WAGBLW 19, WoSRS 15,

SANTA BARBARA - 5CM, . Paul Gagnon, WASDFI - BEC:
WeJTA. RM: Wolll. PAM: K6EVOQ. If vou are interested in
becoming an RC, ORSE, OPS appointes tontact the ebove 1o
spectively, The Ventura County AREC Net meets on repeater
WASSIN on Tus. at 1930, The practice drills came in handy on
Memorial week end when the group mobilized to provide com-
munications for the CHP and Shertf at a fatal accident in the
mountains, Those involved were KollY, K6YLQ, K6VIE, WAGDEL
WAGUZB, WABUEQ, WB6aMW], WAGLLL, WB6URX, WE2LRS and
WALVIY. See story in Public Service Column. The new EL far the
Ventury District is WABLL). Harry requests an updated form from
all stations, The Santa Maria ARE(! held a special communications
drill for the police evaluatgrs. It was well organized by WBATIIW,
lub speakers: K6CET at MAKRAC in Cumarillo on Noise Hiankers;
WASDL ut CVARC in T.0. on impedance Matching; WABDEI at
Poinsettia und Explorer Post 2955 In Ventura on F1) operation;
WHGAL «t Poinsettiz and CVARC oo Satellite (ommumeations.
Fxploter Post 2955 is the newest member of the Tri-Counties RC
Conpeil. Has your group joined? WoILHU took a trip to Ark, with
40-meter mobile. WAGIDO now signing KYAITY in Wise. EC WECDN
held an emergency dnll tor the So. Bay Civie Assn. 11 Morro RBay.
WAHKGEN hes new etght-element lmeter hexpt. WBePGK and
WABDEL made PSHR. WAGJDS and XYL made frip to Hong Kong,
WNGTGY has new quad. MAKRAC installation dinner was held at
Love sestaurant in Camasillo, New officets are WALDEI, pres.;
KO6OQPH, vice-pres.: Kb6YLY, seuy -treas. Check your club activities
through the radio council to avoid contlicts. See you on the section
AREC Net on 3935 at 2000 Wed. Tsatfic: WB6PGK 167, WASDEL
102, welTA 18, WeIDIT 9, WABMBZ 9, K6QPH 6, WABGEN 4,
WNGMLI 4, WAGPTE 2.

WEST GULF DIVISION

NORTHERN TEXAS - SUM, LE. Hamison, WSLR — Asst.
SUM: Fremk A, Sewell, WSIZU, 5ECT KSQKM. Asst. SEC
WASKHE. BM: WSQU. New Els are WIDWY, WSGY and KSZC0.
Congrats, Tex. Slow Speed CW Net on Sat, and Sun. evening U200Z,
WBSDBK, Mgr, Panhandie ARC meets at the Amarille PD 15t Mo
gych month, Temple ARC reports Tex. Slow Speed CW Net bulletin
read to elub, Aeronautival Center ARC bulletin presents welf
prepared thumb-nuil sketch of 41st W.G. Conv. Congrats to SFC
Pyroufis and staff. Mast all nets have completed *73 pcnics by now
sa Tex UW Net only one lett. Caprock ARC has new editor for NfL
-+ WNSIRL, FB (M, Siient Keys are WASIXO, WASURW. Members
please note Dacket 19723 asks for comments on RACES, SECs and
NTS Mgrs. should read latest UD Bulletin on this subject, be sure
»oul understand the five basic questions. KSPCW has noticed several
ECHO boXes operating in the low bands. RWE advises oew
publication in his area — Plane ARC Bulletin and called P.ARK. -
KIMUR, pres.; KSONY. nice-pres.; WSNQQ, secy.: KSMWC, treas.;
WBSETZ, act. mgr. The League Club bulietin off the press gnd
vavers FD. new FCC study guide, minute No. 40 (ref:pp B& Jan, '72
Brd, mig.y ordering study FI) roles, ipsuzance uoverage apd
{scar/NASA sehwol program. Greetings to the newest ARRL
silliated club Top of Punhandle Amateur Radio Club. 1t 1 the
HCM's understanding  that House Bill No. 142 of the Tex.
Legslature, authorizing *“Ham'” call letter plates on Pick-up trucks is
twow on the Governors desk awaiting his signature. Thanks to all of
you for your shurt visits with the XYL and | during our Kuless
sajourn. Anyone need appomntment applications. 1've plenty.
Traftic: (Mays WIQUT 142, KSOKM 57, WSOWV 40, WASQGE 33,
WBSREW 25, WaGOZ 20, WASHN 15, WSIZU 14, WSGSN 11,
WHYK 3, WSLR 2. (Apr.) W50LI 150, (Mar.) W3QU 135,

BELAHOMA - 8CM, Cecil {1 Cash, WSPML — Asst. SCM:
Leotard K. Hollar, WASESN. RM: WiRB, Asst, RM: WBSEEY.
PAMs: WSMFX, WBSCWX and KSPDLF. Quoting W53J “Huve bren
playing with a Ferranti ZN414 105, ane that hag all the active and
most of the passive components of 2 complete recever” 1 How zbot
that sports tans? Since WSRB taok the bull by the horns as RM the
(HL.Z pet has grown by feaps and bounds, has even blassamed vt tc
an usst, WRBSELY who has revived S8Z {the slow speed net at 2145
Incal time), New afiicers of the Tulas ARC, WSOK are WASWRC
pres; KSZC), vice-pres.: WSGZD, secy-treas. The cith meets eack
dth Mon, in the Amprican Red Cross Buiiding, Had a nice 1ong fetter
trom WASTSS about the emergency sétup in the Okla, City area
and their recent operations foilowing a tomado in Mustang
Operation was through the 21/82 repeater, transmit zntenna at thy
ROGFt. tevel and the receive anfenna uf [400-1t, on Channel 9 T%
tower. The 34/94 repeater also was used, Congratulations tn nev



30 HZ SELECTIVITY SUPER CRYSTAL
*DRAMATIC IMPROVEMENT FOR THE NEW DELUXE DIGITAL

TRANSCEIVERS ON CW

b

VARIABLE

*BANDWIDTH CONTINUQUSLY SYT]ES ) ”;ROM Fib

d NEWQBOX

i GUTRET AFERTRATY
ONLY $17.95
Ready to use. Add b k......r g ;.‘.....;’?...._,_,ﬁ:
$1.00 for shipping in el
USA. (Calif. residents MFA-22 DUAL VERSION
add 5% sales tax.) Also Available MFA-2 SINGLE VERSION

Don’t confuse our new Q-Box with old fashion- Transmit and Receive Operstion: All wunits
ed audio filters! Tt has no coils, insertion loss have bath Simplex and Repeater Modes

or vscillation. Instead, it’s a transistorized AC- Accurate Frequency Control: 0005% ac-
TIVE FILTER variable, to match conditions, Curacy )

from 30 HZ (3dB bandwidth) to a flat response, Stable Low Drift Qutputs: 20 Hz per degree

BO0 Hz center. 40 4B skirte. Plugs into reve C typical
phone jack. Output for phanes ( 000 ohms « Full'2 Meter Band Coverage: 144.00 to 147.99
oy more) ov external amp, A”x37xik” MHz. in 10KC steps

Fast Acting Circuit: 0.15 second typical set-

*

Order today and see what 30 Hz selectivity

will do for your reception! tling time
« Low Impedance (50 ohm) Qutputs: Allow long
Sold with 10 day moneyback puaraniee. cable runs for mobiles X
One vear warranty, Send posicard for + Low Spurious Qutput Level: similar to crystal
free braochure. Dealer inguiries invited. output
* PRICE .
RIcrs R, Electronics
UTE MVFA-22 $£275.00
BOX 1494A MFA-2  §21000 Box 1201 Q
CANOGA PARK, Shipping ~ $3.00

RESEARCH CALLIF. 91304 Champaign, {[. 51820

SEND FOR FREE DETAILS

P ting 2 Kw. P.E.P. , 40,
LRL-66 ANTENNA 45 LONG. 60 THRU 10M @ O30 "oni%in 1 ko R ED, Sronon 20, 40. 13

Py 3 4 4 3
Price OPERATES ON 5 BANDS AUTOMATICALLY
$45.00 $ 2 1 Loading coils for 80 & 40M doublet spermtion %, Center insulator with fermals conx 2
in Cant, 2. Adjustable ends to vet B0 meter resonance connector to take PL-259 plug
USA ppd. 3, 4. Decoupling stuba for 20 & 10 meters 6. Fittings on insulators to tie on repe
LATTIN RADIO LABORATORIES . Box 44 . Owenshoro, Kentucky 42301

DIGIPET-60

Hel - 5 ov. ‘72 CQ a
Digipet 60 o d SaR e,
Counter T
1 KHz-60 MHz
(130-160 MHz with
optional converter)
Reg. $299

A fraquency counter with a range of kHz to 60 MHz (or
130-160 MHz when used with our Digipet-160 converter).
With a resolution of 1 kHz or 1 Hz {at 1 ms or 1 s gate
times). it can be operated on either ac or dc, with com-
plete overload protection, Plus a stability aging rate of 1
part in 10° week. And the whole unit is 2 mare 7' deep by
234" high' Suparb precision guality at LESS THAN KIY
PRICES, Call or write for literature and frads in or
our LOW INTRODUCTORY PRICE, 1 year warranty.
Alse MICA PREGISION AUTORANGING DIGITAL YOAT.
METERS {reg. #319} LESS THANR KIT PRICES. Compare
before you buy! 1 YEAR WARRANTY.

Na ane anywhere beats our deal]

I | i) AMATEURWHOLESALE ELECTROMNICS
[ I@

; XTI T T TIIYTI
y % ) {
M
eAtteactive black and gold ARRL em-

hlem decals are available to League mem-
bers from Headquarters. They measure u

approsimately 4 by 2 inches, will adhere
to almost any surface, metal, glass, wood,
plastic, and come complete with direc-
tions for applying. Use them to dress up
They're supplied at 10 cents each — no

vour ‘car, station equipment and shack,
stamps, please — 10 cover costs.

AMERICAN RADIO RELAY LEAGUE

Newington, Conneclicut 06111
IITIIITIIIIITXTY

BR1T .. 129 Terrace o Miami, FL 33156
Dart 13050 233.3631
Nights-Weekends (305) bh6. 1347




“CHOICE OF THE DX KINGS”
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\fh\eC/BEX
g

t
N
/FIBERGLASS
d QUAD KIS

All models available *“WIDE-SPACED"”

2 ELEMENT—3 BAND KIT SPECIAL
£ Fiberglass As?n'ﬁfﬁblue color $?N§Y 95

2 End Spiders (1 pc. castings)
Maitable APO

1 Baom/Mast Coupler—h.d.
aluminum

16 Wraplock sBreader Arm Clamps Add $8.50 for PPD

1 CUBEX QUAD Instruction Manual Ert. Gont. U.S.

2-3-4 or more element Quads available
Write for FREE BROCHURE and Price List

CUBEX COMPANY

P.0. Box 732, Altzdena, California 91001
Phone: (213) 7988106

YOU CAN'T SAY “QUAD" BETTER THAN “CUBEX"

208

Model “A*" Fregusncy Counter

10 Hz to 80 Mhz (=£10HZ) Direct Count Guaran-
teed (1Hz to cover 100Mhz Typical)

Read Ouf: 5 digit LED + Over range.

Sensitivity: 100 millivolts

Either 120VAC or 12VDC power required

Small Size: 2.34"x5.68"x8.18"

Price: $250.00 FOB Vista, Ca.

Model “AS" Frequency Counter
EXACTLY AS ABOVE PLUS AN INTERNAL
SCALER (10Hz) 70 Mhz to over 250Mhz
DIRECT GOUNT
ONE BNC CONNECTOR FOR BOTH RANGES
INTRODUCTORY PRICE until 1 SEPT. 1973
£325.080 FOB Vista, Ca.

(CA residents add sales tax).

ELECTRONICS

. O. Box 1672, Vista, CA. 92083, 714-726-1313

Ad d WBSETF. Have vou upgraded? Do you have a oew
license? Has anything at zll happened arowsl your shack? Let me
hear from vou | can't print what § don't have. The repeater
directoty was ready for delivery in June. By the time you get thisin
the Aug. issme the new “Net Directory™ should soun he ready,
Traffic; KSTEY 3729, WSRB 75, WBSEEY 38, WIFIR/S 26,
WSMFEX 26, WASZOO 25, WB5SAZS 19, WSFKL 18, WSSUG I8,
WSPML 14, WRBSELG 10, WASOUV 10, WBSFIK 3, KSLUT 8,
WASWRC 6, WASFSN 3, K3ZDB 3.

SOUTHERN TEXAS — SCM, Arthur Ross, WSKR - SFC:
WASYXS. WASUHT will soon have 2-meter ssb. WESEDS reports
Novice QRM up arund Corpus Chzisti with 13 Novices licensed via
ham class at Lelmar College, 00 WSRIY reports two scobts in bis
troop passed the Novice exam. Rice Univ, ARC is new ARRL
affiliate with WASRXT as pres. KSMEN reports SAARC ham class
brought one Novice to General and one te Advanced, WASYEM
assisted Red Cross with H & W traffic following Joneshoro, Ark.,
tornado. WN5GQH and WNSGOI operated pottable from campsite
in Ozarks znd mobile on return. WASZBN is new (RS; brather
WBSIOG requested the same appointment. WASZBE worked some
IAs on 20 during morning hours, WESEMA passed bxtra Ulass
exam: erected a 72-it. tower with help of WBSDQL, WBSDYA,
KSFRK, WNSITZ, WASTMI, WASZBJ, and z CBer studying for
Nevice! WBSAMN keeps nightly sked with futher-in-law on 40,
reports that Old Dad is a whiz on ew, WIWAU/S, who bas made
PSHR every month since July 1972, enjoys chasing DX on ow, bt
will give ssb a whisl this summer, Houston .28/ .88 repeater has call
WRSAAA, first in S-Land, KSRVF iz pres, of South Jefferson Co.
ARU. KSCWE and WASZET made first-in-k! Paso two-way contact
ua 444 MHz May 23. WASZLI suggests o gentlernan’s agreement
between cw and ssb ops to leaye 51,100 to 50.150 for ew, Texas
VHE BM Society’s ¥requency Caordinating Committee working
hard and getting things organized; they will have computer
assistance. Tex. A&M Station, WSAC, being renovated. WSKLV
upgraded to Extra Class and becume Life Member of ARRL.
KSEHY new FC for Cameron Ca, WASVIW/VIX struck by
tightning; rig damaged but no injuries. WHSDBK Has new (legg
EM27B. WSABQ, TEX CW RM, puts vt swell bulletin for TEX.
WEBSGYO a regnlar ONI on TEX S8 Net and now reguiar on TEX
‘W Net. WSNC) received certificate from ARRL for having same call
for 50 years. Tex. Traffic Net (TEX) having tish fry Sept. 39, 30 at
Whitney, Tex. Traffic: WBSCUR 226, WSABQ 193, WASYXS 154,
WIWALYS 110, WBSEWV 71, WBSDBK a4, WBSAMN 62,
WASYEA 62, WASVBM 60, WASTIL 49, WHSEDS 38, WASZBX
38, WASZEN 33, W5TQP 31, WSTEW 30, KIONW/S 2%, WSHWY
28, WRBSDQE 27, WSKLV 27, WRSFMA 21, WASZRJ 20, WSIVR
18, WSQO 16, WBSIOG 14, KSEFH 10, KSRVF 7, WASUHT 7,
RAR0DZ 6, K$HVI 3.

CANADIAN DIVISION
ALBERTA — SCM, Don Sutherland, VEGFK — Asst. SCM: Mrs.
Donez Booth, VE6Y1L, SEC: VEEXC. PAM: VERALL. VHE PAM:
VEGAMC. ECs: VEBFM, VEGATY, VEGW], VEGAGE, VEARAXEH.,
ORSy: VESLZ, VE6YL, VEGWC, VERBAT. OVS: VESMX. 00
VEGMI, VEATY. O85: VE6MI. OPSs: VE&HN, VEGVS, VEGFS,
VE&GAXH, VEGASL, VE6YL., The Hat Ham Chib and CARA classes
have produced quite 2 bumber of new hams. | wish to welcome
them all and wish them lots of success. EC VE6EM and VESGW are
quite husy with repeaters. The APSN wishes to pass their sincere
sympathy to PAM VE6ALQ and his XYL on their recent sad loss.
NARC once again held a splendid awards night. Winners ia the many
catepuries were: VESMC, VESAXW, VEGALH, YEGAPRS, VESIW,
VEGAK, VEGAQE, VE6NS, VE6SE, VEGOP, YEGRY, . VE6PS
(Baner?), VEGDD, CARA will keep you posted re the convention
during Century Calgary, The dates Aug. 1,23, are already selected.
"The Calgary Inn will he headquarters, Mark the dates on your 1975
calendar. Tewffic; VEGFS 46, VESKC 31, VEGFK 12, VE6YW 18,

VESWN 10, VERFV 6, VEGAGEZ 4, VE6MI 4.

BRITISH COLUMEBILA — 5CM, H.E. Bavage, YETFE — Summer
time plays havoc with the nets, 3755 kHz will need relief NCS, alsa
Jo check the Hritish Columhia Fmergency Met 3630 at 0300 GMT.
YE7BKL, OM VETRGU, | VETAT], OM VETATIL VETAE], UM
VETAHM and lots of old timers can join that list. VETBMM, lst
Bry. Sure i3 nice to receive so many of the club newspapcrs, Reaver
Valley always has some nifty ideas to try. VETBOZ our 3755 kHz
net PR man left the Province and we now are in the need of a PR
man. Asst. Dir. VE7TLL has a wmpingvan cumplete with ufl
sommunications FT-101 — plus two meters will soan be off to the
Fast, Trasfic: (May) VETLL 83, VETBLO 30, VETCCT E7, VEIChE
1§, VETMW 8, VETTT 7. CApr. VETCCH 17

MANITOBA ~ SCM, Steve Kink, VE4FD ~ RM: VE4LG, PAM:
VE4FO. ECe VEMH, VEINE, VE4NW, VE4DL URSs: VEAPG,
VE4RO, VE4KE, VF4EA. OVS: VEAMA. O0r VE45W. OBSs:
VE4HE. YFAKE. WARC held a successful auction May 27. The nex
une will be spobsured by ARLM in the fall. We welcome VE4RM
back to Winnipeg. Congratulztions to the new hams from the




THE ULTIMATE TRANSMATCH

See Lew McCoy's article July 1970 QST, also 1972 Handbook

@ Uso with any coax or end
fed random wire antenna,
Ideal for spartment dwellers

PEP. {1

* 2 WP contin- e Coax fitting 1o connect twin
uous) 1:1  SWR to trans- lead to 52 ohm tramsmission
mitter line (68 fegt or more, not
# 10-80 continuous, including included)
MARS " Ready to use. Great on all
@ Built-in  Monomatch SWR bands without a transmatch,
indicator e Even better with the Ultimate
¢ Heavwy duty throughout Transmatch
o Fo00 yolt Cemacltors) ems 127 W 127 d x 5% h, 8% Ibx MODEL 684, 2000 w PEP.  $34.50 p.p.
counter and logging area MODEL UY-2000 $119.95 MODEL 6BB, 1000 w P.E.P, $26.50 p.p.

WANTED FOR CASH

618T Transceivers, 490T ant. tuning unit.
Any Collins, Hewlett-Packard, Tektronics
or GR item.

T

The Ted Dames Company
308 Hickory St.  Arlington, N.J. 07032
{201) 998-4246  Nites (201) 898-6475

phone collect

NOMW crom MurcH ELecTRONICS

MURCH ELECTRONICS, INC. Box 35 Franklin Maine 04634 207-565-3312

MULTIBAND ANTENNA 10 - 30 M

@ Field Proven 4 years

@ Seazled center insulator, 102
ft. copperweld antena  wirs,
30 feet heavy duly twin load

W0 Bt

Prd inUSA & Canada
Ianey back Guarantes

SUPERMatch

# E-Z Match Tuner
» SWR Meter

¥ Power Meter

# Dummy Load

* Antenna Switch
# 350 watts PEP

Llyan up the upsghtly
tangle of wires Rromed

the shack and your vuie
vall think it'c beauniul

KW Electronics
7 Bridge Firesl_ Paridrgh HY 12831

I tuanada. 214 (22 lumity Drive. Dowensine Chilpss ML

Send tor FREE l.’rleramre)

AMERICA’S FINEST
telescoping, tilt-over
amateur radio towers.
SAVE! Buy direct
from the factory!

T~

X T

Heights to 115 feet. Imme-
diate delivery! Guyed
towers also available to
any desired height. See
vour dealer or phone us
direct: Area Code 813/
q471-1961. Write or phone
TODAY!

BE-Z WWATY
PO.Box 1719 7 Z00uces.ine.
Taimpa, Florida 33612
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Home
training in
AMATEUR
RADIO

NRI, leader in Communications, Television, Elec-
tronics and TV-Radio home training, now offers the
first In Amatear Radio courses, designed to prepare

you for the FCC Amateur License you want or need.

Don't lose your favorite frequency

The FCC has safd “either-or”’ on licensing, but to
pasr Advanced and Extra Class exams, you need
the technical gmidance us offered by NRI. NRI
Advanced Amateur Radio is for the ham who already
has a General, Conditional or Tech Class ticket.
Basje Amateur Radio iz for the beginner and in-
cludes ‘transmitter, 3-band recelver, ecode
practice equipment. Three training plans
offered. Get all the facts, Mail erupon, No
obligation. No salesman will call on you,
NATIONAL RADIO INSTITUTE, Wash-
ington, D.C, 20418,

R FRETYE T MA"_ Now setessanesas

- .
+ NATIONAL RADIO INSTITUTE 50-073
» Washington, D.C. 20018 .
+ Please send me information on Amateur Radio I
+ training. .
[ -
! Name Age :
- Address .
* City State_____Zip :
: ACCREDITED MEMBER NATIONAL HGME STUDY COUNCIL =

L A R N YRR Y YR
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YE4RRC commercial radio-operator course and the Winnipeg Tech.
Voc. evening course. Our nets, MTN and MEPN, wrapped up some
impregsive statisties this past season, The 2-meter net is now in
operation in Winripeg, meeting on the repeater chanpel (VE4XK)
Sun. at 12 noon focal time, MTN: 29 sessions, 121 QNI, 33 QTC.
MEPN: 31 sessions, 646 QNI. 32 QTC. Traffic: VEARQ 45, VE4PG
44, VE4TY 24, VE4PK 14, VE4OW 12, VE4CR B, VE4JA 8,
VE4DR 7, VE4NE $, VE4AYC 4, VE4ES 2, VEAFQ 2, VE4BA 2,
VE4QK 2, VE4WT 2.

MARITIME . 5CM, W.D. Jones, VETAMR — RMs: CI1ARB,
VOICA, New appointments: CILARE, RM; VEIZN, OVS. CLIARB
is now mpr. of The Atlantic Provinces Net, CI1PEI with C1IGV
operating had the figst QSO with VEIRCMP, » station operated
from Ottawa to commemorate the centennial of the RCMEP.
During this fiest ¢SO Governor General Mitchner and Commissioner
W.H. Higgit sent grectings to the Officers and Men of L. Division
RCMP, Congratulations to VEIAWN and VE1AJF on the new
Advanced (lass tickets. C1EALB is to be congratuiated, Noreen
started a radio class with 15 atending and finished with the same
15, Traftic: VELAMR E33, VOICA 129, CI1ARE 65, VEIZH 47,
VEIAKB 10, VEIAFM 6, VETAYT 4, VEIAMB 1, VE1AWP 1.

ONTARIO - 5CM, Holland H. Shepherd, VE3IDV - Don’t
forget the big event this month for the RTTY gang is the SARTG
World Wide RITY Contest, If you haven’t already made your
reservations for the RSO Convention at Kingston Aug. 17-19 it is
very likely that yor won't find any wpace avaitable at the Sat, might
banquet, ‘This should not stop you from registering, however,
because there ure Ints of forums atd exhibits, Also being held during
the RS0 Convention but at the Ontario Park, Kingston, will be the
2od Plenic of the QOQN/ECN, VEZGFN and VEJAWE are co-hosts
of the get together and they request that you bring your comments
an the NTS in winting, VE3GOG’s successor as mgr, of the popular
NWON is VE3BRZ of Fort Francis, Rob was active as VEIFVO and
also as VE2RXY. | um most pleaséd to have Rob accept appoint-
ments as PAM and OPS. The NWON will be found every evening on
3750 kHz at 7:15 PM. it iz always nice to find versatility and
dedication in anyone, but when it happens in an amatenr it is & very
Iucky SCM, Such is the case of VEIFRG who through his work on
the QPN has recently taken on OPS as well as ORS. Thanks Bill
VE3SDV has been nominated to the ARRL Emergency Com-
manjeations Advisory Committee and i approved will be looking
fo1 advice and support from every SCM, SEC and EC across Canada.
VEICI, Canadian Division Dir. visited 3CM in May for general

NO TRAPS — NO COILS —

discussions. The OARC found an excellent method to hold a
meeting with a purpose by having 2 July picnic complete with hot
dogs and pop fot evervone, Nice way to end the scason and bring in
the XYLs and the kids. Repeater VE3ISTP on Mount St. Patrick has
been greatly improved by new antenna system. Tratfic: YE35B 183,
VE3FQZ 151, VE3ERF 133, VE3IGEFN 106, VE3DFQ 97, VE3GIG
92, VEIAWE 59, VE3GT 56, VEIDVE 45, VESFRG 42, VEIDU
31, VE3ASZ 26, VEIEWD 26, VE3IATR 18, VE3EHL 14, VE3FGV
13, VE3BER [0, VEIDH 7, VEIVD 6.

QUEREC ~ SCM, Joe Unsworth, VE2ALE - 3EC: VEZBDM,
Westminister ARC' produced five new hams. VE2ZATF is new on 2
meters. VEZBU has moved to the Lake Simico areéa in Ont The ZIP
code for SCM is JTV-2W4. A new type of 2-meter mobile unit being
used in Montreal area, the Einimetrics Ultracom-25, [2 channels at
25 watts of RF vla KW Electronics, VE2s XX, DM, ABF and ALE.
Look for VE2ATL via VE2TA and look for VE2ARX on 20 2nd 2
meters. VE2AGI and VE2AQL smaintain VE2AT, VE2AGO hat
moved to Bouchardville. VEZBLT skeds Honduras. VE2BB back
home and heard an 75 meters. YEZBAL fook on an XYL in May.
Excellent job done on MARCs Marcogram by VE2ZTD. VE2s XZ,
MG, XO at Toronto S8B dinner in Apr MARC produced ten hams
this year, VE2s BYE, BAC, AXK, BKM, AIT, DPM, BEU, DFK and
Jean ‘Taitlon and Jean Talon and one Advance Class with VEZBLC
by the efforts of VE2s DDU, BLN and HM in the francophone
section. The following very active in Blind for Amateur Assistance
this year are VEZBB, VE2DW, VE2AAO, VE2AJV, VE2BEZ,
VE2ZBQQ and Don Virgo, Biil Blackstone. Some CB operators
violate 28, to 28.5 MHz on 10 meters, get DF antenna gut and help
clean up the practice with accurate reports in vour respective areas.
Hury and develop your [4 meters repeaters and stop the CBers
frum taking over any portion of this band. PSHR: VE2APT 28.
Traffic: VE2DR 62, VE2EC 52, VE2BP 24, VE20J 20, VEZALE
16, VEZAPT 10, VELAID 9.

SASKATCHEWAN — SCM, Percy A, Crosthwaite, VESRP — The
AREC purticipated with EMO in a simwlated hospital exercise,
VESRT is nur EC and VESCU is asst. director to EMO Saskatoon
wha report the AREC it working together with EMO more than
ever. § would like to welcome VESXH, VESVC, VESNI to SATHN 10
Repion Met. | have attended & combination picnic and meeting at
Prince Albert and the Reping monthly ham meeting. Traffic:
VESGL 40), VESHP 32, VESIX 9, VESPD 6, VESKZ 3, VESHE |,
VESIB 1, VESLC 1, I |

75 THRU 10 METER DIPOLE
NQO STUBS — NO CAPACITORS

EXCLUSIVE 48 FOOT @
Fully Alr Tested —

/ | I e e
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Thousands Already in Use
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#1656 409% Copper Weld wire anneaiad so it handies like soft

letaly Assembled ready to put up—Guaranteed 1 year—ONE

Model 75-10HD, .. .$60,00. .. .66 Ft,. .75 Thru 10 Meters
Bodel 75-20HD . .. .$50.00. .. .66 Ft... .75 Thru 20 ideters
Model 50-40HD. .. $42.00 ..
ORDER DIRECT OR WRITE FOR ( DR TN
FULL INFORMATION ‘ st 1)

or $SB-Goaxial or Balanced 50 fo 75 ohm teed line—VSWR under 1.5 to 1 at most heights—Stainless Steal hardware—
Drop Proof [nsulators—-Tercitic Performance—Np coils or fraps o biesk down or clmnge under wenther conditions—~Comp-

L@nper wire—Ratad Inr betler than jull legal power AM/CW

DESIGN DOES IT ALL; 75-10HD—ONLY $12.00 A BAND!

Model 75-40HD., $40.00....66 Ft... .75 Thru 40 Meters
todel 40-26HD ., .$33.00,._ .35 Ft... 40 Thrw 20 Meters
.69 Ft..30-40-15 Meter (CW)

DR THRY YOUR FAVORITE
300 Shawnee

Leavenworth, Kansas 66048

LOW PRICES

ON POPULAR COMPONENTS
IF FILTERS
» Manolithic erystal and eepamie- Bliers at popular frequencles
SEMICONDUCTORS
s VHEF power tramuistors by (0 — Varlan
o J gnd MOS8 FETS ~-Lineer 1.('.'x — Ripolar BF and A
INDUCTORS

» Mnlded ehokes aud coil forms with adjustable cores
CAPACITORS

» ifpuiar ceraroic and mirs variable typex .

QUALITY COMPONENTS AT GREAT PRICES

o Mo seconds or surplus—rame brands. fully guarwnteed
o Brice bresks at fow quantitieg—below large mpil-order

WERITE FOR CATALOG 173

{\MTECH

P.0. Bax §24 Marion, fowa 52302 (319} 877-7927 ar (3%
377-2638

DISTRIBUTOR
NOVICES

Need Help For Your Generai? l

Recorded Audio-Visual
THEORY INSTRUCTION
EASY — FAST — PROVEN

Mo Electronics Background Necessary

For Addiional Free Information:

AMATEUR LICENSE INSTRUCTION
P. O. Box 6015 Norfolk, VA 23508

WANTS TO BUY
All types of military electronics equip-
ment and parts. Call collect for cash offer.
SPACE ELECTRONICS division of
MILITARY ELECTRONICS CORP.

76 Brookside Drive, Upper Saddle River
New Jersey 07458 / (201) 327-7640.
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Quads! Beams! Ali-Band Verticals!

10/15/20 Quad . .. .. $41.00
3 El. 15 Meter Beam 25.00
4 El. 20 Meter Beam .... 38.00
V80 All band Vertical . . . .. 20.95

Remit with order, shipped collect.
Discounts to club members. SASE
for free literature.

GOTHAM 1805 Purdy, Miami Beach, Fla.

SOBSOOORDOORIRRINNEN RGO RNNORREDIDS

BU‘ILD YOour UW.H SPAL‘E-AGE TV GAMERA

PHONE or WAIIE for LATALOG,
DIAL 40258177

WORLD QSL BUREAU

5200 PANAMA AVE. RICHMOND CA 94804 USA

THE ONLY QSL BUREAU to handle all of
vour QSLs to anywhere: next door, the next
state, the next country, the whole world, Just
hundle them up (please arrange alphabetically)
and send them to us with payment of 5 cents
eacfy,

FM YOUR GONSET

{or your Clegy 227er, Poly-Comm 2, PC 62, Juhnson
N2, Aerotron 500, HA-3G60, TX 62 or VHF 11

e

® Newl Plugin modulator
the

transmitter on FM. TN
* No modification or
rewiring on vour
Communicator. Just
plug into mike jack
and crystal socket.
+ Cornpact self-contained

R iars WGPARTYN
e o ekt

modulator measures i g
4" % 3 1%, - g vﬁ;

« Works with Communicator |, ), B, IV

and GC-105, and other rigs listed,

*FM at a tenth the cost of a new rig.

» Frequency adjust for netting built in,

* $34.50 postpaid U.S.A, $36.50 for PC-2,
PC-62, HA-460. Specify transmitter
model. California residents add 5%
sales tax, {HC-6/U crystal and 9 volt
transistor battery not supplied,)

* Send for free descriptive brochure.

PrALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

| would like to become o member of ARRL and help support its many

services fo 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.

Myname .-a.--oocoo--on-.o-oo-..o-'o-a|---Ca"loincosoong

Sﬂ'OEf LN N N N RN R R R E N NN E RN NN NN NI )

City covviveerrnnnasiosssasnaraesssa State........Zp......

{Plsuse sue the other side of this poge for a list of ovoilobie Leopue publicutions.)
THE AMERICAN RADIO RELAY LEAGUE, ING., NEWINGTOM, CONN. 06111

QS58-73




" DYCOMM

Most hams know us for our two-meter
baosters, but did you know that we
made and sold more ftwo-meter
amateur repeaters than anyone else?
Soon we’ll have some new gear —
watch for it.

One of ouwr
power boasters,
if you don't
know about
them drop us &
line.

DYNAMIC COMMUNICATIONS, INC.

948 Ave. “E” P.O. Box 10116
@era Beach, Fla. 33404 (305) 3%1@

HAM RADIO CENTER
Announces!

NOW: Call your order in, and we'll pjck u _g the
tab for the phone call. (Minimum order $25.00)

HOW: Place station to station c¢ail, When phone
bill is received, forward copy along with our
invoice errm% order phoned in, we'll send
refund check. DO NOT CALL COLLECT.

COMPLETE STOCKS ALL NATIONAL BRANDS
WE BUY-SELL-TRADE USED EQUIPMENT
Write to Bill Du Bord, WQKF
Jor Trade-in Quote & Uised List

HAM RADIO CENTER, INC.
8342 Olive Bl., 5t. Louis, Mo, 63132
Phone (314) 993-6080

7 would like the following League publications shipped to me postpaid. | am
enclosing payment of $. ... (These prices apply only 1o the USA.)

Ship fo this address

NAME....ll-.......l.\ﬂ......llll."......!.‘-.CAul.ll‘........l.

STREET AR R ERE R LR A NN R R RN AR A A ARl A N Y N Y N N R R RS ]

CITY tesrssssnntartarsiad R st rny STA'rE AR LN RERENE WY R ZIP (AR EER R RN

ARRL HANDBDDX $4.50
The standard comprehensive manual of ama-
teur radiocommuntcation

D UNDERSTANDING AMATEUR RADIO $2.50
Written for the beginner—theory and how-to-
build it
VHF MANUAL $2.50
A l:u;w f?m:l thorough treatment of the amateur
v.h.
LIGENSE MANUAL $1.0
Complete text of amateur regs, plus Q%A Yo
amateur exams

D HOW TO BECOME a RADIO AMATEUR  $1.00
All ahnut amateur radio and how fo get

(Plecze see the other side of fhis page for an applicafl

A COURSE !N RADID FUNDAMENTALS
For home study or classroom use,

D ANTENNA BOOK
Theory and eonstruction of antennas

[:1 SINGLE SIDEBAND FOR THE RABIC AMATEUR
The best s.8.h, articles from QST $3.00

E] FiE AND REPEATERS FOR THE RADIO AMATEUR
For the fm buff. $3.00

HINTS AND KINKS $L.00
300 practical ideas for your hamshack

OPERATING MANUAL $1.50
The techniques of operating vour amateur
statign—0Xing, ragchewing, fraffic, amer.
gencies, efc,

£2.00

for harship in ARRL and 12 Izsves of QST)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111

08873




AN ¢ BN ¢ ERNENE DS 4 S

WANTED FOR CASH

= HP612, ARC 51’s, Eimac/Varjan Tubes 61873 T/R, *
304TL tubes, 490T Antenna Tuners, Colling S1RV
5131 5IV4 51Y4 5124 621A 728 B60E S5G2 479
618M, or any other Collins item,

Spring Specials For Sale

Collins 618T Transcelver ............ 895.00 *
Tektronics J0% . ......,............ 45.00
Tektronles 127 .. .. . ueeeiiun .. 50.00
Tektronics 1BOA ................... 65.00

*  Tekfronies 18l . ..............00.0e 35.00
Tektromics 315 ... ... ... 0.0, 160.00
Tektronics B33A . .............c...s 295.00
Tektronics 535A ........ rerramrases 495.00
Tektronics 836 .........v00u00s caes 50.0
Tektronlcs 855 , ... ............... . 49500

¢ Tektronics 575 .. .. .. ... . i iehsi.ns £95.00

§ Tektronics 585A ..,.......,.. e 695.00
HP185B with dual trace , ., ........,, 19500 *
Boonton BRC O-Meter 190A .., ... . , 350.00
Boonton BRC 50A RX meter ., ... .., ., . 350.00
RIBS ... . special 295,00
R3IF0A excellent, overhaujed ..,. special 545,00
GR716C capacitance bridge ..., ..., ., 295.00
Wayne Kerr of bridge 8601 . ... . . 354.00
Wayne Kerr vhf bridge {5 MHz up) B801  350.00
Wayne Kerr Bridge source/detector

. 8i161/R16l ............... 295.00 each
(Yhis iy & at lsting of hundreds of test items
available, Write for specific requirements) .
We will buy for cash any tube, transceiver, receiver,
or test gear at $% over p:evaiilnz market price,

F The Ted Dames Company
308 Hickary Street  Artington, N.J. 07032
{201) 998-4246 Nites (201) 998-6475 *

¢ VEEREENEE » RSP »

RSO,
En

SO
y

&panof EA %eufdc‘

Audio-lingual courses in  $panish, German, and
Japanese for Amateurs. Will enable vou to exchange
reports and chat with foreign hams. Contain greet-
ings, typical QSOs, practice drills, technical ferms
and slang. Narrated by native ISSP"a-kETS= All courses
have dual langeage manuals. Spanish: 73 minutes
Spanish dlalogue taped on 7” reel 33 1FS for $11.95,
on 37 reel §9.95, on 90 cassette $10h95, English
for Spanish speakers at same prices. German; Run-
ning 90 mins, add $2 to above prices. fapanese: 30
mins, same prices as Spanish. Manuval alone $2.50,
dth class in US PPD. Abroad add $2. Send checks to:
FOREIGN LANGUAGE QS0s, Box 83, Acton,
Mase, 01729,

PABS FCQ BYAMS! Memorize, study
w1073 Tesle-Answers’ for BT Firar
and Scoond clask Radio-tetaphonte H=
censes. Newly revisad multiple-choieo
quedtions and dagrams cover all areas

tested in FCQ cxams—plus—"
Hindv Ability Tes

LOMMAND PROOUCHIONS . PO, BOX 26248-T
RADIO ENCINEFRING (WSO SAN FRAN('S{O, CALIE. 94128

1:1 for dipole or inveried Ves.

1.7 to 30 MHz, Full KW power.
wled — westherproof, i

512.95 PP USA. 6% tax in Calif]
rder direct, Free hrochure. 1

PoiLoMAR
ENGINEERS

AOX 445 ESCONDIDD. (A 93023

UNIVERSAL TOWERS

FREE STANDING ALUMINUM TOWER

MOST .

5

POPULAR \
HAM TOWER

EVER MADE!

REQUEST
NEWCATALOG
OF
TOWERS &
ANTENNAS

Midwest Ham Headquarters

For Over 34 Years
HAMS! Write For Free Catolog and Wholesale Prices!

ELECTRONIC DISTRIBUTORS, .

1960 Peck Muskegon, Ml 49441
Tel: 616-726-3196

CW Filter

WOLEL CWEE
105 FOR §PER HIGH PERFDAMANCE
$12es Kar
514,95 Wired, testad, muarinteed
SPECTFICATIONS o f
BANDWIDTH 8z, 116 Ha, 180 Ht iawitch setoctable) Filters Avufable
SKIRE REJECTION: A¢ enst 60 cb down | active fram uam{ 1 x 3
conter feequeney for B2 Hx bang: OW Filter
Wi, 795 kit
CENTER FREQUENDY: 750 fy, $8.95 wimd
INSERTION LUSS;  None, Typicsl enin L2 at 180 K
Bx TSat 710 Hz BA, 2.4 sk 80 Hz
A

(ther Artive

Low Pass Fulter
Sid9s kit
1695 wind

HWER BEQUIRED: Any pogllive voltzge freom B volts
% A b ) voite (& pz).

CUMPORENTS: 4 I operational amplifiers, idus! Ta1'8);
Tmd matched polystytene spacitators
and sxrbon resistars; 4 poaition reitch, WRITE FOR

DIMENSLONS: & inch X 8 inch printed cireuls board, FREE BROCHURES

MEJ ENTERPRISES

Please englosd Sheancg
otagt an it breers

PO Box 4940, Mississippe State, MS 39762

Mail your orders direct to us
for speedy personal service. On
Drake, Hallicrafters, SBE, Pearce/
Simpson, Ten-Tec,, Mosley & Hy-
Gain.

VAN SICKLE RADIQ SUPFLY CO,
Gene Van Sickle, WIRIF Owner
4111 N. Keystone Ave.

COm the northeast side of
Indianapotls, Indians 46205

ER420 C-MOS DELUXE KEVER
? FOR ORPOR KW ... 5139.9%

o1 i BLECTRO TEL:
URIES DE".'EQR‘EJ G 400, NGBRTAIN THER C 57040 1973

KM -£20 O MESSAGE MEMORY Write
167 0R 200 CHARACTERS .. 5299,95 for




HAM-ADS

1 1) Advertising shall pertain to products and services
which are related te amateur radio.

i2) Neo display nf any character will be accepted, nar
can any special ty poprophical arrangement, such as all or
part capital letters, be used which would tend to make
one advertisement stand out from the others. No Box
Reply Service ¢an be imaintained in these colurns nor
may commercial type copy be signed solely with amatear
<akl letters. Ham-ags signed only with a post office box or
telephone number without identifving signature cannot
be accepted.

(3) The Ham-Ad rate is 50 cents per word, except as
neted in paragraph (o) below,

(4) Remittance in full must accompany copy, since
Hami-Ads are not carried on our books. No tash or
contract discount or agency commission will be allowed,

{%) Closing date for, Ham-Ads is the 20th of the seeond
manth preceding publication date.

(6] A special rate of 145 cents per word will apply to
advertising which, in our judgement, is obviously
nnn-commercla) in pature, Thus, advertising of bona fide
wrplue equipment owned, used and for sale by an
individual  or apparatus  offered for nxchange ar
sdvertising inguiring for speciz] eguipment, fakes the
15-cent rate, Address und signatures are charged for,
except there is no charge for zipcode, which i essential
vou turnish, An attempt to deal in apparatus in quantity
tfor profit, even it by an individual, i$ commercial and aif
advertising so classified takes the Sthcent rate, Provisions
of patagraphs (13, (2) and (5) apply to afl advert:smg in
this column regardiess of which rate may apply.

£7) Because error is more exsily avaided, it is requested
enpy, signature and address be printed plainly on ose side
of  pager only. Typewrittén ropy preferred but
handwritten s;ﬁnature must sceompany all asthorized
insertions, No checking copies can be supplied.

{8) No advertiser may use Mmewe thon 100 words in any
one advertisement, nor more than nne ad in one issue,

(9] Due to the tightness of production schedules,
cancellation of a Han-Ad already secepted cannot he
g;\‘anteed beyond the deadline noted in paragraph {5}

ve,

Having made no investigation of the advertisers in the
lassified columes except those oltviously commercial i
character, the publishers of QST are uruble to vouch for
their integrity or for the grade of chavacter of the
products or services advertised,

QOWA Quarter Century Wireless Assacmtmu iz go internationsl
non-profit org on founded 1947, Anly Amateur Hadio
Operptox licemed 25 or more years is eligible for membership.
Members receive 2 membership call book and guarlerly news.
ﬁg-é\:esfor mfomatinn Q.C.W. A, Inc., Box 394, rmmneck NY

PROFESQ!ONAL CW operators, rvetived or active, commercial,
tary, ane ele, invited to join .‘Society nf Wireless
Bloneess CWT6AQ/6 Box 530, Shnts Rowm Ca § 5402

FREE sample eopy Long Island DX Asm, bulletin, Latest DX
news, Businese size s.p.a.e. to the L. DX Assn., P.0.%ox 73,
West Corara NY 11727,

% 877 QSLe?7 Samples 20c with deluxe HOe, Religious 25q.
eductable), Sakkers, WBDED, Box 218, Holland M{ 49423,

TRAVEL-PAK QSL Kit — Send call axid 2Bc: receive yom- cau
sample kit in return. Samee, Box 203, Wynantskill NY 12198

PICTURE QSL car ur shack, ete. from your photomph.
'SOO £12.50. 1000 316 2.5. Algo unusiual noo-pictire designs.
gemu: sample pack 30c Haif pound of samples 6Uc. Raum's,

4 Fiﬂ‘.h 8t. Ph;lnde!phm PA 19140,

ﬁ L:‘ :iamplu 1de. Fred Levden WlNZJ 454 Practor Av, Rewxe

CREATIVE QSL cards. Personnl nitention. [maginative new
desigm. Send 25c. Receive catalog, samples and refund coupon.
illiing Printing Box 787-1, Atascadero 93422,

gaAl»iMl;LES 20¢, Harry Sirns, 3327 Missouri Ave. St. Louis MO.

Q@SLs 300 for $4.85, samples dime, WOSKR, Ingleside 11, 600

QSLs “Brownie,” W3CJT, 3111 Lehigh, Allentown ¥4 18103.
Samples 10e. Catalog 2Bc.

DELUKE @QS5Es, Petty, W2HAZ, PO Hox b237, Trenton NJ
08638, Samples 10¢.

21} QSLs - fay more spertacular, lidtle more emt Samples 25¢
{refundable}. 3-1 Q5L Co., Monson 2, Mags. 01057,

DON*T buy QS0 cards until vou see my free samples. Fagt
setvice, ecangiitical prices. Bolles, [.ittle Print Shop, Box 4848,
Austin TX T8737,

.? SWL, WPE cards, les 2.":(:e Log books, file mrds.
als, Malgo Press, Box 37%, Toledo O 43691,

gbla, SWILs, WPE samples 15¢. Nicholas & Son Pl‘intm. PO
ox 11184, Phoenix A% 55017

FRAME Dm lay, and fprotect your
holders. 2 for l3 Drepai
Box 198T Gnllat.m 'FN 3706

QSLa, multicolor ﬂas? choose Globe, le or stmight key.
Re:port form on back g's B0, QSL cards not persanalized,
00 — $2. Rusprint, Box 15’1 Nozth Kansax City MO 64116

Sla, Second to none. g service. L-amuales 2he. Ray,
THLR, Box 331, (.leaxﬁeld UT 34015,

QS;;: mft?\ 91'05534.95: Samples 15-:, Colourcard Box J26
Topan;

SLs with 20 pocket plastic
anel guaranteed, Tepabco

s — Dime or-your

Q8 esent card brings samples, Alkanpnnt,
Hox 3494, Scotisdale A% %= 4 oy

#5257,

RUBBER stam 1.76 in%udes postage, NJ regidents add uz.

Clints Radlo, DO, 32 Cumbexland Ave Verona NJ 07044,

l.} Sla catalog, .‘umjﬂes 35c. Ritz Print Shop, 5810 Detrolt Ave
Cleveland OH 44102

200 TWO color QSLs $5.20, sta
WEENKO, 2534 Fl Tonas Way, i) & 560

FREE gSL samples, Samcards, 48 Monte Carlo Brr, Pitishurgh

Elex Muk

DISPLAY your eall letters distmchvely enzmved onZx 1;16

inch per 9 each, cthree for

$3.50 postpaid. &gﬂﬁr walnut. white nr hlacl: surface, Skyeo,

}l; hmc 232 ckiille MD 20860. Hample plastic, color
rochure B

CINCINNATI Hamfest: The 36th annuai hamfest will be held

Sunday, September 18, 1973, at the all new Stricker’s Grove on

State route 128, nne mile west of Boss (Venire) Obio, Check

local area maﬁttor 10(:ntmn. TLote uf Tood, tlea ma.rket, contests,

and model covers evervthing, Kor turthes
contact im

EDI’E‘TNG a cluby paper? Need public relaticns help? You should
belong to the Amateur Hadio Newf Servics, For information
é&i{&g& Rasemary Willis, 9276 Borden Ave., Sun Valley CA

WARREN Hamfest, targest family style hamfest in east. Sunday
August 19th, famous Yanke€ [ake Paric, Giant neamarkez
s{_\,wt_%mnﬂni. pienicking, all free. QSL WBVTD, Box 809, Warren

CAPE Cad’s fubulous H annis! N.E. ARRL Convention
‘:e tember 29 and 30, ea markei, seminars, Tm, 33TV,

DXCC, AMsat, YL tri {)onl.q Zolf, benches, sailing. Barly
3121'4 registration 33 W1z QQ, 7 Barnes Ave., Bast Boston, MA

Ml)c plegsure  with pleasurs, 1973 I-!au:nb!.u-:b internztionat
hamt‘esz N Seg:. 15 only 45 minutes from fabulous Wingara
Falls, RV parking for weekend only $2.50 with hook—ug
Details: Valarie Orgera K2KQC, 187 Main, Hamburg XY 1407

ellman, W&HS, 725 Stout Ave,,
Wyommg ol 45316,

18TH ANNUAL Ham fest by Four York County clubs ngain
sponsared at Elicker’s Grove, éz mile west of Vork airport or
.ttJ miles west of Y‘ork Pa off [J.5. Route 30t Rafn or shine Sept
91’3. Wateh for sims after flying into York sirport oalt
' 25- 9, Registration bheging at 080 hours,  Talkine
148, 16—146 76 (repeater) 3146,94-146.94 and 52.5256 fm.
Registration fee $3, XYLg and chitdren free. No charge for flea
market sa!es. -‘my %etson ebgaged in szelling s expected ta
register. 2 # 8 metevs. Plenty of picnie tables.
Ladjes et bi.ngo I"or mforme.tmn write K3POR, LeRoy Frey,
0 5. Albermarle St., York PA 17403,

SEPT. 30, 1973, Grant County HAC annual hamfest at 4.4 park,
Marion, Ind mission donation 81. XYL 50c, children under

12 free, Lax msule m outsdde ﬂea market and exhibit area
(no set vp € nrgej, teeh L AN,
ladies hingo. Lall 3 stmplex, ('m' fiver write £, Pence

WBIGAY, 524 §. Wasbmgtnn. Montpelier, tN 47359,

FOUNDATION for Amatelr Radio annual hamtest Sunday 21
l‘ictober 19732 at Gaithersburg Maryland Fairgrounds.

ANTIQUE Wireless Association  annual historical rudio
eotiference with prngmmmmg for old time oporators, historians
and collectors. Sept. 8, Canandaigua NY. Wnte W2QY or K2WW,

DRESS up vour shck! Your call letters engraved in binck.

white, feak mahogany,

Self-stick back for shack oy rif mounting. 2 ¥ 8'
$2.756, helect gold or silver fimish deck holder — #2.50 extra.
NYS residents add 7% salen tax, WAEO.I.:P ¥ngraved 8ign Co,, 14
Eve Lane, Levittown, NY 11758

HAMFF’.STERS 29th hamfest and_ picnig, Sunday, August 12,
1973, Sants Fe Park, G91st and Wolf Road, Willow S'%‘infs
Nlinos, southwest of Chma.go Exhibits for OMs an

famous kw. wappers tow. Information contact John Ralger KIDRSE,
#2109 Golfview, Orland Park 1L, 80462, Pickets write Joseph
Poradyia WAQIWU §T0L Sa. California Ave. Chicago IL 608149,

manual, for HQIRD, buy or borrow to co
\’EacKU '45 Paigted West +7008, Cookeville Ontario LAB 1 4.

CASH paid for your unused tubes and good ham and commercial
equipment, Send list {o Bar:rv. WZLNI1, Barry Electronics, b12
Broadway, NY NY 10012,

F‘INDLAY annual hamfest, Riverside Park, Hindlay Ohio,
bundNy Kept. 9, Advance donntion tickets §1 from C. Faltz
W.Hobart, Findlay OH 458

ROCHEb’I‘ER NY 1974 WN\’ hamfest dates are May 17 and 18.
Exhibitors: space reservations now being wecepted. WNY
Hamfest, Box 88. Rochester NY 14602,

A RATREN Blaafield WA & Auw.. Z6Eh. Glant, I

CALL Toll-freet (BOO) 327-7799. Ask for Bo‘b Hotfman {Jaro
Electronies Corp.) We buv all tvpes of tubes. Top prices paid for
Varian, Fimac, Amperex, Address: 412, 27th Sireet, Crlando FL

33806, In F‘!nﬂda <all oollect l3US) 843-9551.

wANTED An oppcrtumty E)ﬁ& uote your hnm needs 34 Vem.n

gear dealer, Cizln empd, Henwnad,
"l‘en-'l‘ec. Hy-Gain, otlwu. Also & & 00 ventory used
gear. Request list, Lhuck\ WRUCG. Mectromc Distributorg, Ine,




HAM ticket - Asmateur radio license course for Novice, General

Advanced, Exira Class. Write for lnformatl.on Clayion Radio Co.
220 Mira May Av, Long Beach CA Q08

SPIDERS for boomless guads. Heligre welded aluminum. Al's
Antennas, 1339 So. Washington St., Eennewick WA 99336

THE igland of Mooisereei: work a_contesi year with

Caribbean breezes cooling your finals, Modern 2- bedroom house

é%tamat 1"\)-n(.‘mim"‘rd d 65' -~ $85 Bevers:
-200, n quu -

VPEME, . G e O e St ida MABSSS 14163

7552

VERY in-ler-est-ing! Next & big issues $1. *“The Ham Trader,*
Sycamore L 6017

TRANSFORMFRS rewound, dJess Price, W2CLJ, 507 Raehn,
Orlando FL 32808

TELETYPEWRITER paris, gears, !,s.pp. sup;:l:es‘ toroids, tuning
forks, Sase Jist, Typetronics, Box ‘ort Lauderdaie #i,
33310, WANYF, Wanted: parts, late machmes.

NOVICES; Need help for General tinkef? Complefe recorded
B.udloﬂvisual theonr nstruction. Fasy, no electrorde background

tite for free information, Amateur Llcense, PO Hox
6015 Nazfolk VA 23508,

WANTED: tubes, transistors, equipment, what have 3yuu?
g%rnglnrd (go!dstem, W2MNP, Box 257, Canuyl Station, New York

PREPARE Ior ham examst Use Posi-mwck Origingl, ex:»ertllﬁ
devised, multiple-choiee questions and "fl covering
areas tested in FCC exams. Keved nnswm explanations, TRM
sheets for self-testing. General Class §4. §5. »\dvanced Class
Extra Closg $4.75. General Class includes new ¥OC
gquestions over Yules and repulations, for Genetal
only. Each applies to its own class only. First class mailing
inchuded., Add 25c per copy for air mail Send check or money
ga%ggﬁo Posi-Chacly PG, Box 3964, Lrbandale, Des Moines | A

J HOVAH s Witnesses wh are amaieurs write Hoh Bilig
%q 180 Lagoon Rd. S]:.. Winiet Haven FL 33880 o call
(813) 253-3595.

HaM Bawsail, Maui oceanfront thyee bedraoom two bath luxury

enthouze spartment fm- renf by weehk or mooth enmpletely

ished plus Yaes K.. ang zuiomobile, KEBOE, Hox
218, Carmel Valley CA 939

MANUALS for most ham gear made tast 28 yvears. Send sase ior
guotfi. WRIJK, Hobby Industry, Box 864, Council Bmifs 1A

‘x; Barker & Williamson model I,PA-MU mat-chxj
unit, tor B& kilowatt %ounded grid linear amplifier mods

LPA-L. Wil buy entire LPA-L i nemsuxy 1o nbtmn the tuned
mput circuit. Carter Glass [1F, W4JU Landon St.,
Lynchburg VA 24503.

WANTED for cash: Sideband Engineers model SB3-DOP inverter
\ﬂith \5&’0'59. interconnecting cuble. WHDIVY, Borx 476, Ottumwe

HW-100 with Swan dial, HP23, HP13, §200, Want 2 mtr fm
xevr. K1DIK, 84 Langholim, Nashua NH 03060,

CAVITY-tuned
250 2500 MEHz

— R325.
90304.

ANT Ameco TK-5% and VFO-621. State conditiod and price,
KBDHD, 1006 Wilson, Wheaton IL 60187,

40%1000A: new with socket — 390, will se]l separate, Trammell,
1607 ‘White Oak Ct,, Mminm’ﬂesv.& 2411

WIRELESS Collector’s Catalog Na, 1 vetundable fixst
order. Midea, Box 15370, Long each CA 90815,

SELL: 53-MHz Heath GD-87 RC s‘yst.em. complete — $95;
HGI10-B Hesgth VFO — $3D. 3-clement Cush Craft 1S5-meter

beam =— £35. All like ship, m:cept bed. PUXY,

Jamies Rodhase, 16 W. Sonth 5. Bowlng Green MO 63390,

FOHR SALE: Heathkit gem. a3 foflows: NG0B WV %

DXeng xmitter - #60; HIFG keyer ~— $20; Johnson 250 att
Matchbox 25. All in good operating condition. Buyer pays
freight. WBzI E, 170 Ridgewoond Hoad, Buffaie NY 14220,

VIBROPLEX wanted; super deluxe “Presentation” model o
“Original”™ model, only, Must be in ood operating condlition.
Wiu‘?af shipping R. Crockett, W1CF, 2 Ripley Lane, Weston

pwr. os¢, Maxson 1241 w/pwr, supp, & mod.
(50 in 14 watis). Good cond, Manual &
C. Hoff, 1018 Giadys Av,, Long Beach CA

WANTED: tech for, receivexr R-501/FRR-2L. E. G,
Roberts, WAJLFN 111 Patricia Lane, Syracuse NY 13212,

K‘FLETYPE — Mod 15, e:x econdx — $55; Mod 14TD, good —
BC453, new — 31 Bruce Springer, WETCD, a0% Kerry,
TSyt ok To12e.

leLOUNTS on all Shure and Elech‘o-\-’oice microphones. Shure

g o —lfbl only $24.57: E-V 619 Hst price — $69,50,
unlv 78, units postpmd sguarunteed. heck of COD,
Other mudela avzilable. Advance Sound Company, 188 Warner
Road, Buniingion KY 117 43,1516} 368-T620.

HALLI(‘RAF‘TERS $R-400 transceiver with ac supply, mint
$600; Heathitit SB-200 Linesr with matching custom-gray pane)
mint -~ F200; Hes.thkit GR-T8 mcei’ver exce]lem - glﬂﬂ
Comdel Speech Processor = zbﬂ G, L. Cramer,
Sierra 5t., El1 Segundo UA 80245

FOR SALE: complete {wo-meter home station, easily converted
to tunable fm — send for detnils Boh Aberle, W'2QPP 33 Faleon
Drive, Hauppauge NY 1LT8Y

WANTED: ocne ac power supplir for NCS3 nﬁ incheding aif
iuh];s. B?;«' rlce fi,rst letter. Sidney Tritsch, RD 1, Box 64,
GCRWe0

COMPLETE station $625 firm m' aeparate as Hsted. H'T37 %186,
SX101A 155, HAZ with ps home brew linear (.mntches
HT3T 1000 watts) §100, Il slg Johnson matchbox two 10
element 2mir collinears with stxcking kit %25, Will not sell
gux ate before chance to sell complete. Also have back issues of
Q8T from 1925 u[: most complete, send sase for bst. Would
El;éfe! to sell ¢omplete, Write K VNE, T 22 Lockwood S5t
lows Falls V'T' o call days (802) 264-9988 (BO2) 463-4200,

MOBILE ignition shielding glves more range, no noige, Kits and
cugtnm pystems, Literaiure. Esles Engineering, LH43-A West
184th, Gardena CA 9024%,

WESTERN Union Besk-Fax  Teletax  trangceiver manupl:
Complete  theory of operstion, adjustments, lubrieation
preventive mainienance, iroubleshooting, parts list. Tnoludes all
schematies atid mec parts drawings. 1?438%% gustpﬂld. Bill

Johnston, 1808 Pomona Drive, Las Cruces N

CASH for ssh gearé working or repairgble). Stale condition and
price in first letter, Elvin tflex, Box 869, Marion LN 46952,

SELL  Hallicratters FPM-300, New. Retiree o« ompletelx
dizcotiraged in learning code, I quit. Cashiers check ~ $625 UM
prepaid takes, Billy Porker, Houte 1, Big Rock "IN 37023,

GONSET Communiwxmr i, 2 metexs — $1{]0 Gonget 3063

Z-meter power P $7 uckage — 60; Motoxola
P\- BAC with N!— ads ‘)4‘{94 34 94 — 3125 eath TIX-20 =
3110' HR-20 — $75; — 2% HP-l §35; H.ll‘itlt’r 80-10
moblfe antennas mast £35, package —

%J ynu pay
shipping, WGPNY, 2508-A 35?!1 1 Loa Alamos NM BT54

WAN'I‘ED Gorcton mtatnr th:n 76838, For mle collectors item
moditi !:5) ssb . E. YRS-1 with ins. book — 0
WBBWB Walt Kohlhagen, 318 Oak]vy Ave,, Blgin 15 60120,

WANTED: Pre 1930 radméwiteless parls, tubes, magarines,
books, Hterature, Amateur yoadeast or longwave receivers -
ransmitters. Tesla Oudin  eoils. Western  Eleeiris
oudsneakeu, hendsets, tubes, amplifiers ‘Telephone  and
-ﬁlfgm “ﬁulpment. Will Nungle, 760 Worth® 29th St.,
3hwral

HY-Gain IBAVQ \r?rticnl 80-10 meters, only one vear old, like
new, halt new price: i gous shipping, C. Counseiman, 1323
Radelifte Rd., Belmont 1A 2

GALAXY GTHB0A  wiac wmﬂﬁ aply 6 hours use w/new

$409; Lomcraft CTR-144 less than 30 hours use

wfwmnnty card — §325; and 40 & RO meter Cliti Dwaller wis,

25, Hirgt money order or bank cashiers check will

grepny e freight o gnu in DSA, Wm. Ogg, 2706 Postobello
rive, Torrance A 90560

SFJ..-L' Heathk!t HW-100 apd HP23A power s‘uppl

LOW frn: transmxtter. tecelver. transcewerfrepear.etureceiver.

GOBX, anrermas, W“ cal devices.
Miseéflancous. W b0 Shagbark nxive. Shavertown PA

ANTENNAS: THEDXX up two weels with bafun — $3160; TA33
JR 1 vear oid — $55, WB20ORO, Matt. (516) T98-B168.

Ll..EANING out extra gear; xmtr, revr and parts, Send s.a3.e, for
list, Dana French, Ki KS 9 Mechanic 5i., Medway MA 02083,

SPEOO-TY — $210; Eico 425 Scope — I25 Vnnant — §90; 5kV
0 mA, complete {m RO0; ? congidet offers.
mec. mca.l. ﬁlter I'm.' bad.

Wanted 500 Hz ! artes,
_S?m’.l;,a 15418 20th PL. W., Lyvonwood WA B58036. (208)

ESTATE of KO9EWE. Collins station 3283, 7583, 30L1, 51632
and FM-1 micro lmne Otiginal cartons and instfuctions.

offer to widow ne Ruoil, 2282 Coulee Dr., La Crosse WI
BABO1, 'I‘elephom- (608) 788-4261.

ANTED: old ARRL Hnndbnnks any vear. Crai
WB5HKO 3616 Honms Bivd No. 4, Metairie LA 700

QST give away dub or lbrary orelerred, 1964 thm 1971, two
155"%9“3 missing. Duffel, Ri. 1, Box 22, Thompson Fally MT

MODEL 2BKSR thh LKSBBRR vzmable speed keg{ mudel
14 ty'ging -reperf and § firm, EYB‘f
Box 631, Vidalia LA 713‘?3 {318 :-]35-7496

WANTED: CQ magarines from 1945 through 2l.‘2!52i complete
vearg only, WIGRE, 225 Main St., Newington CT O

WANTED: good uged cassette recorded audio visual theo xg
mgs;msction course, J, Rock, 12011 E, Lenora Dr., Spokane W

SB-101 & HP-23A — $325: 1 kW bomebtew trgnsmatch — $18,
WaWHK, 210 Utica $t., Tonawanda NY. (T16) 692-5451.

SDON and Boh" ‘% uatanieed buys. Piscount prices

50 tower — $350: MW65 — 33317 Wa1 —

9: TR44 — $50.98; AR2IR — 331.95:

sle 49'CL3:§—-$124, TAZY —gl 1 MCQ3IB —

251 5402 — $145 MPEE — go0; Deldten 914 RG80am 1 sl

Motorola HEPLTO epoxy diode 2.5A1’1000PIV‘ 29c ea. £26/100;

u.szote Clg; I-M27B Genave GTX2: Re ncy 212 Midlan

S00; Eimac; ke. Collins and eplacement }En
Hallickafters ¥ i‘M'm #B9BL 499 lmr huund tec icni
magAzines, man Q{ea from Petmn!m 3%[;’:
write needs, Ca].l'.in.q bAd — $345; Kenwood 1‘599 -~ Q.

ilect, Ma&lson Fiectronics, 1508 McKmney,

Roberts,

I

Shipping charges co
Houston TX T7002, (T13) 224-2668,

- 322”»
X-1B0A recewer — §¥5. All in good shape
Gnmg’ io college. David Rone, WHBARLSB, Box 7 23 Mrwmnvﬁ}e
TN 87110, Phone (615) 473-3587,

\;E'é\Eb{r']EED. repafrable Colling 755-1 receiver, mai]info price to

HR24, 94/94-16[76-34/04-52/52-02/82 mint ~ $175;
fouchtone eonsole transistor interface — $28; H ain 578 wave
deck mount — $20; Heath frequency counter 1B-102 gcaler
[BO192 covuls to 176 mes mint — %210, K . 958
Tanglebush, Hunteville AL 35810,




SELL: Jdohnson Eanger — $7T5; Globe Seoui 680A, plus TEBA
VEG — 48; Heath Sixer (HWZ9A) — $25. bt Fini,
WAZRBVE. T Amory Dr., Valley Cottage WY 10089,

SALE: EMC model 502 Signal generator, & ranges, 11 kHz to
108 MHz -- $25, [ ship, WN5IGF, Joel Hamison, Star Route,
Judsonia ARK 72081,

WANTED: Deake linear L48, W1DBS, John Savonis, 410 Blake
ioad, New Britain CT 06053,

SERVICE manuals most Hammariund eﬁipmmﬁ. since 1930 —
§5, each, postpaid Will aligh your arlund receiver to
original specifications 1% vears factory experience. Wayne
Copdell, K4HOS, Blue Ridge Communications, Rt 4, Weaverville
NC 28787, (704) 6457070,

WANTED: Technieal meterial model GEHR-92 enmmunication
recelver, ?lease state condx and lowest E:p:it:e. Ja Splyncks
#&Ef&ﬁ 79 Montclair Dr., Claymont DE 91703, Tel! (302

FOR SALE: Hallicratters HT32 exciter — $128; Hallicrafters
HT41 lineay Nn{:h’ﬁer .. $150; Collins 7HA3 receiver with
speaker — $125; 10 & 15meter cubicle quad antenna with magt
= $40: CDR TR44 antennz rotator — $40; central electronics
mod. A sideband slicer — 8201 Johnson Vildng phone patch —
%20, Transmitter & receiver rack mounted with blower. Original
cagses & manualy included. Enfire package including shj%pinz —
5&50. Denne B. Moore, Z9276 Snapdragon Place, Canyon
tountry CA 81350,

COLLINS M#¥-1 power supply — #%7B: Heath 12-117 volt
17B-watt converter — K15, Comeo YHE-I'M model 605 marine
gggggewt:r, new - $175. W&sC1, 5608 Monfrose, Dallas TX

SELL: Johnson “Thunderbolt” deskiop kW — ?00: homebrew
6 and Z-meter BO-wait a-m xmir — best offer. WBZFZK. (201)
381-0b75. No shipping,

PRAKE T4iXB, R4B, AC4d, MS4 in mint condiilen. Used by
X L. WBAFNV for Q50 with me in Greenland for six months.
Spure rig since. &70D, Also Mosley triband guad end Ham-M
apeh brand new, never removed from boxes — #75 each, Hale que
{0 mgve oversess, Contact parents, Box K, Brebs DK 74554, You
‘pay shipping. KbMZJ. '

¥ AESU FTDX-401 iransceiver, mike, and spesker, uged ai
months — §550. J. Jones, b69 Patk Meadow Drive, San Jose CA

95129

HOOSTER Electronics - Your ham headguariers in the heart of
the Midwest where only the finest ameteur squipment is sold.
ndividual, personal service b ex%erienced and aetive hams,
Factoxy-suthorized dealers for egency, (ienave, Drake,

ndard, Clegg, Hallicealters, Ten-Tec, Kenwood, Tempo,
idland, Galaxy, Hy-Gain, CushCraft, Mosley, Ham-M, Hustler,
plus many more. Orders for in-stock merchandise shipped the
same day, Write or call today for our gquote and try our Eersunal
triendly Hoosier service, Hoosier Flectronics, B, H. 25, Box 403,
Terre Haute IN £7802, (812) ¥94-2397,

WANTED: Elmac AF-68 with ac supply, ust be in gond
condiiion. Send detalls and asking ce. Cdr Wren, DAIGS,
NATO WSS, APD New York 09174,

DX-60, with extra 6146 and leads — 865, You siup, WBYFGQ,
Box 47, Hazelton 1A 50641,

SELL, trade HW-T with 1156 VAL power sup,?ly - %75, RIGOIA
éu.eive: — $300: GV-157 ssb cotverter — §300. KYHJIU, (312)

-

(ionset Sidewinder 900A, 3-meter gsb & Cush Craft 11-element
Yagl & 100 4, RG-69/U, Eatire station like new, inel man -
8200, Lerner, 14009 Breeze Hill Lane, Wheaton MD 204806,
(3017 460-3313,

SELL: FT-101, 160 wixtal, ew filter, fan and mie., nunt
cobdx. 1. Sachnoftf, 9425 Ohlo, Omaha NE 68134

O SALE: Hniliceatters §X-117 receiver with calibrator —
$150, John H. Guthrie, W3SJL, 5t. Marys PA 15857

WANTED: SB-102; 5B-101; 8B-401; Heath TT1A tube tester]
tyade model 15 page printex with kevboard; model 14 typin
reperforator; model 14 transmitier distributor, Technic

Material Corborstion Freguency Shift Exciter and handbook
ae;Tcglijvsing converier. WAQUMEZ, 220 Greenway, City K8

SELL: Ivake R-48, one
$350. Joh n Mullen, B,O.
{415} 921-8608.

COLLINS filters: 81 ke 80 455 i-f (new §-line case — $21.50.
KJARV, 2925 Wildwood Ct, NE, Cedar Rapids IA 52402,

SELL: RME 6900 recejver with matching speaker and manual —
£130: Viking II with SB-10, V' — %90. Russ, WASMAQ, 3417
Marquette Road, Apt. A8, Peru 1L 81354,

SELL brand new Drake SC2, SCB, CCA CPS1 and $CC1. Never
used — $225. WIWILP,

ear old, shsolute mint eonditipn —
ox 58838, San Francisco CA 94101,

nC221 J. feq. meter — $26; BC22Z1 AK treq. pneter — 330, both

have nc power supply; Ngtional NOGS receiver with RDEF66

direction Tinding uiit — ;glm). W2HO, Mountain Rd., 8D2 Box

186, Monroe NY 10950, Phone (314) TH3-1 622,

TEXAS hams, the Texas slow speed cw traffic net is oow

g?i'xsnfin every Saturday and Sundey evening at 0100 GMT,
z,

Phe net is fof all Texns hams who wish to familiarize
themselves with ew net procedures at » moderate to slow ow
vate (NI and join the net, Jim MeCarthy, WBSDBK, Temp. Net
manager,

SWAN 260 with 316E1 Cnlling WW wieraphone, halo -
$260; 51672 supply — $35; Collins MM-1, new — 815 Wanted:
%18 air helinx connéctors — desperatal Olean, KIWHS, RFD No.,
1, East Lebanon ME 04027,

WANTED: cw filter for FTDX56(, George Eppersnn, WBETGM,
11 W, Banbury, Stockton CA 95207,

NOVICES: Drake 2NT with 10 crystals ou 15 and 40 — £99;
Heath HR-10B, new tubes aligned, mint condition — 375, Mike,
2977 Maniposa Dr., Burlingame CA 940110,

FOR SALE; Drake R4B; T4XB, ac power, 21l cables and hooks
used as back ug set for about twenty-tive hours — 650, Herald
or Heath HM18 swr meters each $7,50; Realistic dusl-impedance
Aynamic mike — $10; Vibroplex Champion key — %10, You n;ni
?ihsigfgns. R, B. Conaughty, 318 Windward Island, Clearwater ¥

HENRY SF.4 amplifler, mint — #5560; Hy-Galn 400 rotstor,
;?lgg.sfg?led carton — $139. ‘Telephone, W2GRR, (201)

DYNAMIC Electra-Vaice micraphone, 786, new -~ §40. Prep
petch meter, two systems, evinpass, temote power mpp]dv
iqust, 1871, GST, page 26. Wm, MeFeadden, WSDFA, 34
Vernon Ave., Wheeling WV 26003,

: L,
B — £50; 450 £t RGB/u — $95: B &
— %b; 24-hour clock — 512, in very good conditign.
WHQDHP, Mark Starkebaum, Box 297, Gunnison CO 812 0.
Ehone (303} 6410460,

PR SALE: Heath HR-20 receiver and HX-20 transmifter,
ssh-cw combo with power suspp]y - B200, Pnﬂ-*id' Heath Sixer
PIT & sguelch — $25. Post-paid. WAQTSU, Pete, 613

Fountain St., Albert Lea MN BGOUT.

SRT.L: F5AL Collins serisl 2718, mint condition, BO0 and 3.1 ke
filters, Needs tepair. Tunes 50 ke low = %223 or hest offer.
b 5271 N. Shoveland il Wi

K9PYY, Sherman H ve ,
53217, {414) 962-4546,

SELLING — National NC-200 tra ; with tching ac
power supply -- $225; Hammarlund HW-129-X receiver efw
speaker — $1285; Apache transmitter efw Astatic T3 i, -
$128: 600-watl cw trangmitter — $50; Model 28 asr teletvpe —
$425. M. Lindquist, 35 Wayne Drive, Plainville OT 06062,

COLLINS mech filter, 4885 kHz; .5y 2.1, 4, 6 kHz ect. usb and lsb

tg. Also 220, 260, 509 kHz. Colling cr{stal tilterz, 454 kKHZ;
050, .1, .5t kHz ect. Crystal monolithic 10.7 MHz; 3, 8,12, 15
isiz eet. Many rmore, Snwe list $10 to $22.50, WBBORT, L.
Isham, 6275 Arnold Way, Buene Park CA 90820,

FOR SALE; CE20A with BC4568 VFO and QT-1 anti trip — §80;
Jennings 0-200 mmfd., vacuum variable & 10,000 vults; new
4-2504 and slightly used 4CX300A -- hest offer Norm Hash,
WABCOB, 403 Gilleite 5t., N. Ballimore (3H 45871,

NEED: e or iwo each UGAGILE, CGAGILT Navy RAX
seceivers. Sid Wolkdn, WAZEIA, 2511 De Sisto LY., Ratway NJ
L N

SELL: Robot SSTV monitor — $225; Yaesu FL2000E amplifier
(1500 WPEP) — 82507 Knighi VED — ;20. WY DX, 3209
oxburg Dr,, Lexington KY 40503, (608) 277-2867.

CR200V - $315; SB200 used 1 bour — £330, WOUCT, §. W.
Acres, Harrisburg [L 62946, (618) 252-T064.

CONTACT us for new or reeondifioned Kenwood, Tempo-One,
Drake, Colling, Hy-Gain, Mosley, Henry linear, towers, anfennas,
yotators, other equipment. We try to meet any deal and to ‘Igwe
wou the best sexrvice, best price, best texms, top frade-in. Write
or price Hsts, Try us, Henry Kadio, Butler MO 84730,

NOVICE rig for sale: Heath DX-50B xmtr (lnzw 1464, 90

watts, ¢w or phone) and HER-10B revr — will demonstrate —
}Ogégoolu ship. WBBHNE/4, 4216 N.W. 1Tth Ave,, Gainesville
N .

SPECIALIZED repair service, We offer a complete vepalr gervice
on all Calling rteceivers & transceivers listed.
R-3RE-380-300-100A  301-392A. ANl S-line receivers &
transceivers including $18-1 6518-1 receivers. We stock atid sell
all ports for the sbove regeivers. We also service all Colling
‘Avionice  equipment.  Such  ux  AreT3,  Aretd;  Are O3
Nre11dey Are-116-116-I131-134 Arc3B-38A-Arc-55-618-T. We
also buy the above Arianics sets any gquantity any condition. We
will send price st uElon reqitest. ) & X Elecironjes, B. D. No. I,
Box 56, Milton PA 17847,

COLLINS 3281, 516F2, and 7583 with manusls and in clean as
new condition — 3850 FOB, WASOHC, 12823 Westleigh,
Houston TX 77077, )

SELL: Henth EHIR-10B, operates, but needt some repeir. Besl
offer. Chris Crawford, 905 Glencrest, Longview TX 75601,

GLEAR OUT prices, Johnson Viking 11, VFO, 1104
microphone, all partshilowatt Eower supply, power nmplifier
e 4.4%2%‘1‘1.. tubes Hst, WBYMB, 3703 Boston itd., Breckyville

SPIL: Henth SB.200 — K150, TH 22 rotor — §28; ysed Hy-Gair
Bi-metey beam — &15. Al Devio, 3320 Jessica St., Newbury Paxk
CA DLIZ0. (ROB) 498-4753,

WANTED: Drake 2B and 2BQ in mint condition. WALIRSG,
1133 Fienematin Rd., Farmungton CT 06032,

SIX meter mb: HXA0, (NGO, heam, rotator, patts for 200 W
ggg;rs-' 500, WB2SEZ, 580 Princeton Avenue, Bricktown NJ

APACHE T91, wxeellent conditian — 850, Jim, WASONK.
B3 79390110

TQ-t-urself DXpedition. Stay at ZF1SB-Cayman Is. Vertica
antenna and Caribbean at your doorstep. D‘wh?-ﬁshi if banc
folds, Write Spamish Bay Reef Resort Box 800J, Grand Caymar

2-meter tm, Sonobuoy franmsmitters, all solid atate, 2-watt
optput, simple conversion, details and schemalic inclg%d.
Limited supply — $14,95 gost aid, Monks Electronics, 313 Olc
Farmy Rd., Stmsbury CT 06070,




WANTED: Collins 3123-4 station eontrol KEDR, Box 13285,
Sacramento CA 95813,

VLF receiver 15-600 kHz in 4 bands, excellent Navy t_yge RBA
- §T8, WANCY 2721 Robert E, Lee, New Ovleans LA

CV 1’121&[(3 !ncﬁmﬂe h'e shify converter, instmuetion
— $86, Want 61J3 or 8 receiver, Tom Howard, 46 Mt
Vemun St., Boston MA 02108, (617 742-0816.

COLLIN’S R3'§D mint condition — $395; Colling KWS1 ser 1370,
w445, 16 transceiver — $85, D104 wIstand new

('tmd —~ %25_}_40){!0004& new — 585; Gonset Com

iﬂﬁ-ﬁ‘ﬂ‘? 18 Hillerest Terr., “Linden NJ H7035. (JUU

CRYSTALS airmailed: general pul
FT-243, all f:ce uencies, minimum fve dom 158 m, 10 m=—90 ¢
edch, 80 m 1,59 — cover bands inewpensively — rock solid,
'[? gl{tthm tf;;re %gml: sl.’."ﬁ (351’151 - slkb{ZL ovxge —_ ?omi g[a]nd,
[ CTYS! . 2 -— pacuage —

b 3 : (xlg’ FT- 223

lLETY MARS. Novice, active

LAVOIE Spewtmm Analyzer UPM-17 (1R m) band ewitching 1Q
me-16ge 8350; R-244 receiver 215-234 mec w/deviation and

“S" mezeu— 38: APR-bA receiver 1000-6250 me — 860, Trade

vhifubf gear, sase. W4APL, Box 4095, Arlington VA 22204,

SELL: Drake 2-C aod 2-NT -~ &275. Bob DuVal, 621 East 26
St Brooklym NY 11210, (212) Bh9-2758,

UST sacrifice Colling 8283 — 595, 5161“-2‘?
- sﬁ':l&' F12B-4 speaker contole — §1.25 ship OB
Cooper Road, Red Bank NJ 0770,

jE-% way HBS-40 crank down, iilt over tower ground post,
Ham-M, Classic-33 antenna, W'BZMOI 16 Raynor Ave., Mt.
Vernon NY LOBB2.

T5; 76838
. Casby, 40

s&mciaj HT-242 bage — gl e — %175 each.
1% S 3500-360 20 eq. (five $1.78), (nets, ten WANTED: Swan 500-350 or 270 with ac ps and manual in good
0-349 86‘01- 3000 fundamen workmg condx, cash or trade. Box $352, Savaanah GA 31402.
1(! cmo 30 460 ovmnez t N 6 'Add BQ ¢ ench for .008%, 75 ¢
for HC-6-0 above 2000, Airmail 15 cferystal ist ¢l 10 &, Free HEATH SB 301 and SB-600 for sale — $200. Alse HW-16 and
arderdisting. Bob Wnods. WOLPS, “Sinre 1933, C-W Crystals, picer — ATH, W. P, T, Wireless Assoc,, ofo Allen Carnicke, Pres.,
Marshiield MO 657086, ﬂp‘,(ﬁ'farkson Street, Bridgeport CT D&605.
COLLINS 75533 3OK roulld emblem, 3233 B1E5TF2 Iate series — SELL: Yaesu FTDXbG0 — %400; 1BAVT/WB — 3 Mosle
1295, = gq Burce, WEﬁHEf. 2609 Finlaw Ave,, CL~33 — $85. WI1HML, 31 Midwell Rd., Wethersfiel C'i‘ 0616
e mtsaitloen N3 08 (603) 664-6575,

SB-10L xevifew filter, UP-23A, HP-13A. ST-600, SRA-LOL
{mobile mount). T 5o mike, excellent, mantals — 8425,
{ikes Al TR, Donaid 4 Mayha.ll 11, WASWQRE, 835 Merridel’

Houston TX 77024,

SELL Lollm.s 15A3 CV591A/URR sab converter, Jehnson
ﬁ lean, in excellent condition. Best offers.
WB PG, 26316 F‘almouth Warren M1 48089,

NEED money for college Must sell-out. Heath SB-401, SB-303
with a.-m cw ﬁl.te': SB 200 epealrer. Execellent, all for — F67T5 ar
best, HW-18 — $80 or best. Looking for HW-22A or
HW-101. wB9 PJ bb49 South Fm.theld Chicago IL 60629,

AMPEX 7500 :‘.olor \nden tn recorder — 1* format, mint
cnndltion, s-& - or trade for ssb transceiver
N 2 , Stan Naz:mek. 06 Mount Prospect Avenue Clifton

PERFECT HR-2 with .16 76. .28{ 48, 31791, .34/,94/.84 —
8175 delivered: Ten-'le M-1 R0-40 transceiver with cahmrt
uniopened facto rg 44 delivered. R1LEC, Box 73,

Springfield VT 0 i Tio2) RRE-8121.

NATIONAL NCS-3 transceiver and a¢ power supply, Heathlit
clectionle keyer, und EVE1S microphooe. Xﬁ tor 5260,
Excellent condition. Milowry, WALJKO, R¥D Na. 3, Manchester

© NH 03103, (603) $24-4557.

COLLINS TBS3B with 200 cyc]e tilier gerial I'IBE“J 32853 serial
110592 with 516F2 ac smmhg 4013 yeriat 17 all mint,
mmplete with manuals and cables — $1500, Heath 16 12 & inch

seope — $40; Knight KG&BGY general‘.or — 525, WAOSZZ. 1716
South 16th, Manitowoe Wi &

ROBOT model 70 SSTV monitor, 6 mo, old — $225. WASKBL,
Pawvl Lange, 715 W, Jackson, Flint ME 4»3504. (313 2238-5239,

WANT §281 Colling fransverter, State price and condition.
WLV, 6303 Lands End Lane, Indianapolis IN 46220,

SELL: Drake TR-4C AC4 power supply HW32 other equipment.
?;gg gage for details, Chag, Craple, 6§12 Muiberry, Shamokin PA

THEATH GR-B4 penernl covers xeeewer — 45 Hustler 4-B'UV
440-10  meters trapped vertic: 23, crysials — 1 each
Transformer ol — %1/, All in goud condition.

EJrhaanﬂ-:hsz'i Tinda Visia Dirive, West Chestex PA 19380. (215)

WAN’I‘E.D Heath SB«-&W series and aceessoties. Sell — SB300
SBG ? 71).3 Alpme 415 Demarest Ave., Clostiey N
07624 (20 )76

PAIR 7034/4X150A tyubes, puarsnteed ok -~ S0 I:Mll’l
frerv.lency-meter with calibeation book, exte!.lent — $40; Heath

M — $12; Heath “Seneca™ 6 & 2 kmitr — §95: Heath i’awnee
Z-meter {ransceiver — %75, Joe Harms. 4B}AQ. Box 158,
Edgewater FL. 32032.

“HOSS Trader Ed Moory* says he will nuc be undersold on cash
deals! Shop around for your best price and then or write the
0OSS” hefore you bug! new Hegency HE-2B two-metey Im
t.rnnsce!ver, 15 watls, umateur net — #220; new Gonget 2 kW
lineax, regular — H 3309; have itew Collins in
write £ur uofe! mew Rohn 50 ff. heavy~duty fnidnver tower.
22 ; new Meosley CL-33 a.nd demo Ham— rotor —
% %:pment' Dema Ham SRD; Ta-RB — R35D.
8229 R—4 8489. mind 753 .-]B - $5§9 3283 = $R43;
T*PM-SOO — ory fleetronics Co. P. O, Box 506 DeWitf
ARRanses, T 042 Tel'( 01) 946-2820.

WANTED: QSTs from [970 baclt, ulsa RP wevy, Ultimate
Teanstnaich, WA3 . Bd Herbert, 410 N. Third St.,
Minersville PA 1 954.

SELL Drake TR-4 34PNEB, AC4E, MS4, RY4, DI, SB00O.
Classie-33,  package deal nnly Best  offer, KSYNO 5682
Haughey, Wyoming M1 49508,

FOR SALE: Johnson kilowatd Matchbux., exce!.!ent condition —
$150; Mosley Classic-36, Lnopened — 0., Alden Couk, 35
tﬁ%ﬂm Xﬂ]age Hd., West Falmouth M 025‘?4 Phone (hl'l‘}

BEN1. plate xfmrs 3600-—3600 at 1 nmp 110/220 pri — 225, Pairl
Bittner, 814 4th St., Virginla MN 558792,

TH-34, new, 1}* cable -——;75 postpaid. Pay) Alexander, 1216
W. Madison, Kokomo IN 46

WANTED: Heatix HX-10 transmitier in !&ood working condox,
Doug Behrendt, 841 Longford, Rochester M1 48063,

ESTATE W3BL R4A, T4X, M84 — 3600, kW Matchbox - §100;
Vinters 369 retiéctometer — s 5- Elentmvnice 664 mie — $30;
Waters 11 Hybrid coupler — Ep 25, George
Weed, Pardee Lane, Wyncote PA 1'909 (215) 881-2 82.

LOI.LINS T58-38 round ernb!em ser no. 856285), Mint — 3675,
Rabert D. Sherwond, 2159 N. 6bth St., Milwaukee WI 53213,
(414) 257-0982,

SELL: 788-3C — $880; 3983 — §170; 816F-3 — £100: 625-1 —
$500: BTL $535. W3GN, 208 Wionds St.,
Luuriam M WoTs, (906;« 3275499,

STGNAL[One New, revised, complt"te CXTAJCXT, technical

upera.tm manual:. prer:atd —‘312‘7. eg CATA, sealed wﬂ.r:ns.rét
'ayne dio

grirg!ﬁeld 'l’N’ 47172 Days (615) 284- 5573. ‘Nlteu (6183

SELL: Heath HW-14 — 80, Calyad SWR — $15, WNALRX, Jeff
Ig«léx_?_gensk 2107103 Hazelwood, Urbana ii. 81801, (217)

SWAP 1st edition (1826) and nther editions ARRL Handbook,
};{an‘%s:%z\d, Sth, 1b6kh editions, K&WM, 860 Groft Pomons CA

HEATH SB301 with cw mter — 175, K. F. Casey, 2904 Roma
Terrace, Manhattan K8 66502

SELL: Swan E?DB_ from estate of WBEMOQ, used only a few
hours, absclute oy E . WHLJT, 11927 Wink Dr,
Houston TX 77024. ('1'18) 781-3270,

COLLEGE bound: wust sell all, HW-100, SB-6Q0, HP-23A,
Electro- Voice G411 mike, excellent condition — 5250 or best
offer. Al lies ahewered. Glenn Secott, 713 NnncY St..,
Columbiy SC 9204,

HEATHRIT Apache — §86; Mohawk &
17%. Hine shape with manuals. No ship)

13 g
o EThAY. el

$t., Portiand CT 06480,
WALPIP college bound, mint, factary alighed and tuned Heath'y
HW-101, HP-Z3A, SE- sim 1{7 DP-21A, 1N-31 — %395,

b
new DX-160A réceiver — $78 and l’xy Gain 18AVT/WE — $49,

Box 506, th.llst.on VT 054

SBE-34 with mike — g] 260, PY2DXIfW3, 1920 (Md Forty Foot
Rd., Harleysville PA 19438, (215) 368-7953,

SELL: Swan 360 117-C VX-1, mike, manual mint condition —
$295. DJZ, 3748 Floresta Way, Los Angeles CA 90043,
Phone (214) 264-0284.

HEATHEKIT frequency enunte’c, IB-IUI f!'P ueney scafex IB-102,
factory nlgned, both — $228, ‘adden, WSFDA, 29
Vernon Avenue, Wheeling WV 26 i’:

COLLINS biJ-4, seral 3333,
excellent. Best ofietr aver — $450,
Melbourne FL 32901.

JISELL: SB—301 S$8-600 receiver with 400 cx filiey, mint cond. —
5285 firm, R, J. Melrose, 9949 Mango, Houston TX 77034

roduct deteetor, 3 Elters,
W4SVX, 306 W. Amherst,

HT-44 and power supply extra fipal tubes - $200; $X-117 rec.
bot.h n best cond:t.wu — 8200, Mmost new i8ATIWB antenna

30, Also 444-T mie — §20. A, E. Wilson, Sr,, Box 392, Easi
Hrewster MA 02640,

MOTRACS! Latd solidstate models, Hi-Band. lnw-eplit, with all
acresmries And manoals. A-1 condition, Best reasonable of!’et.
Paul Cuda, WATQEX, 13502 SE Harold §t., Portland, OR #7236
Tol. (3657 '760-2845,

AMATEVE EXTRA'S ONLY! Waliet size reproduction of your
iilceﬁm(;% {original returned) $2.25. Richard Box 60045, Chicago,

FOR SALE: CX7A with 400!—[ ew filter, maint, manual ilus
twe BOT2 tubes, 3145()% g g John Hipp, P.O. Box
New Milford CT 06776, Tel. (203) 3564-9735 anytimse.

ST, CQ’s 1946-1973, 2 for $1, prepaid. Sase, WIFYW, 9
%mne Dn?e. Marvorn FAI0308 © v '

SHLI — HQ-140X, DX-608, HG-108B, All furg’}l 10.00, You ship,
Grene Elmore, Jx., 209 Valiis, Spencer WV 25

SEL Halhc:afters SX101A recewer. perfect ingide and out,
price — #$135: will ship. R. Mazzucen, 63 E. End Ave.,
e ewsburg N3 07701, {201) T41-BROE.

SELL: Hy-Gain 2 Element 40 Meter Beam and balun $95. Keith
Bryant, 115 Laffer, Slxoumey lA 52591




THE NO. 37001
SAFETY TERMINAL

An old faverite in the line of exclusive
Mlllln "Des:gned for Appll:ﬂhon" products.

inali igh | and
thm-hushmg 'I‘upered contact pin fits firmly
inta cenical socket providing large area,
fow resistan¢e connection. Pin is swivel
mounted in cap to prervenl twisting of lead
wire. Easy la use. 4" e.d. insulation high
vallage cable fits iate opomng jn ¢ap. Bored
conductor passes thru pin for easy soldering
o pre-tinned tip of contact plog.

Stendard 37001 available in eilher hladk or
red baokelite. Mo, 37501 is low loss micx
tilled yellow bekelite for R.F. applications.

JAMES MILLEN
MFG CO., INC.

MAIN OFFICE AND FACTOR\'
MALDEN
MASSACHUSETTS
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CW or RTTY, whichever way you go,

HAL HAS TOP QUALITY
YOU CAN AFFORD!

3

TOP QUALITY RTTY...WITH THE HAL
MAINLINE ST-6 TU. Only 7 HAL circuit boards
{drilied G0 glass) tor all features, plug-in IC sockels, and
custom Thordarson transtormer for both supplies, 115/
230 V, 50-60 Hz. Kit without cabinet, only $135.00; screened,
punched cabinet with gre-drilled connector ralls, $35.00;
boards and complete manual, $19.50; wired and tested
units, only $280.00 (with AK-1, $320.00).*

OTHER HAL PRODUCTS INCLUDE:

1D-1 Reopeater Identifier (wired circuit board). . . $ 75.00"
1D-1 (complately assembled in 1% rack

cabinet) . ... ... ... ... ... .. ... $115.00°
HAL ARRL FM Transmitter Kit. . . . . . . . . $ 50.00*
W3FFG §8TV Converter Kit . . . . . | ... % 55.00*
Mainline $T-5 TU Kit . . . e .% 50.00*
Mainfine AK-1 AFSK Kit . . . . ... . ..., $ 27.50*

TOP QUALITY...WITH THE
HAL 1550 ELECTRONIC
KEYER. Designed for easy opera-
tion; pertectly limed CW with optional
automatic 1D for sending call letters,
great for DX and RTTY; TTL, circuiiry,
transistor switching for grid block,
cathode keying. Handsome rugged
erackie cabinet with brushed alumi-
num panel. With 1D, only $90.00; with-
out ID, $65.00.*

NEW FROM HAL-—TOP QUALITY
RVD-1002 RTTY VIDEO DISPLAY
UNIT. Revolutionary approach to amateur
RTTY ... provides visual display of recelved
RTTY signal from any TU, at four speeds (50, 66,
T5, and 100 WPM), using a TV racslver modified
for video monltoring. Panasonic solid-state TV
feceiver/monitor, or monitor only, available,
RVD-1002, $525.00; Panasonic TV receiver/
monitor, $160.00; monitor only, $140.00.*

TOPFP QUALITY...

WITH THE HAL

MKB-1 MORSE KEYBOARD.
A% gasy as typing a letter—you get
aytomatic CW with variable speed
and weight, internal audio oscillator
with volume and tone controls, in-
ternal speaker, and audio output jack.
Smooth operation; completely solid-
state, TTL circuitry using G10 glass
beards, regulated power supplies,
and high voltage transistor switch.
Optional automatic 1D available. As-
sembled MKB-1, $275.00. In Kit form,
$175.00_+

TOP QUALITY...WITH THE HAL RKB-1
TTY KEVYBOARD. Gives you typewriter-easy op-
eration with automatic letter/number shift at four
speeds (50, 66, 75, and 100 WPM). Use with RVD-1002
videc display system, or Insert in loop of any tele-
printer, for fast and easy RTTY. Compietely solid state,
TTL circuitry using G10 glass boards, regulated power
supplies, and transistor ioop switch.
RKB-1 assembted, only $275.00.*

HAL provides a complele line of components, semi-conductors, and IC's to Ml practically any con-
syruction need. Send 24¢ to cover postage for catalog with info and photos an alt HAL products

avallable,

“Above prices do nol include shipping costs. Please add 75¢ on parts orders, $2.00 on larger kits.

Shipping via UPS whenever possible; therefore, stree! address required.

HAL COMMUNICATIONS CORP., Box 365 A, Urbana, Iilinois 61801

175



“THE
ONE FOR
THE ROAD”

ce e Swawn's [ITID@N@ RANDER

Here they are. Your choice of two high quality, fully solid-state, all American
made Monobanders. Especially styled and engineered for mobile operation, these
handsome units are just 3" high x 8%" wide x 9" desp with a built-in speaker,
Completely designed and manufactured by SWAN ELECTRONICS, these new
single sideband transceivers feature the very latest practical engineering state-of-
the-art developments in amateur radio equipment.

¢ No tune-up time required Mo transmitter tuning

e Operate directly from 12V DC 15 Watts P.E.P. input

e S5SB and CW modes S-Meter

e Transmit ALC & Smooth AGC

e Virtual elimination of front-end overload, distortion and cross-modulation
... PLUS . ., infinite VSWR protection from an open to a short circuit!

¢ Simply connect the Monobander to any 12V DC source and antenna, plug
in your mike or key, flip on the power switch and you're on the air!

Select the SWAN MB-40 for 7.0 to 7.3 MHz or the SWAN MB-80 for 3.5 to
4.0 MHz. Whichever you choose, the cost is right-on at $249.95 and your invest-
ment is backed by SWAN's warranty and service program that has built a reputation
for quality unequalled by any other manufacturer of amateur radio products.

Don’t miss out on the exciting world of mobile communications. Order your
SWAN MONOBANDER, now. Make it your “’One” for the road.

To order your Monobander, complete this coupon and mail to:

S Swamw

ELECTRONICS 305 Airport Road, Oceanside, CA 92054

A subtidinry of Cubte Cotposttion

— e s G e WS e

Gentlemen:
Send me “One” for the road as indicated. [ MB-40 []MB-80

[71 $249.95 enclosed, Ill pay shipping C.0.D.
[] $25 enclosed, charge the remainder to my SWAN Revolving Credit Service

account #
[ Ship €.0.D. [_] Please send me a SWAN Credit Application form.

Name: Radio Call:
Address:




ﬁNTENNAs

on a “design-it-yourself” an-
tenna package from Henry Radio.
Simply put together the package
you want . . . consisting of

an antenna, a rotator, a tower,
100 feet of rotator control cable
and 100 feet of coax cable. We
will quote you a money saving
price that’s sure to please. Thou-
sands have benefited from this
program since it was started

five years ago. You can also!

Why buy from Henry Radio?

Qver 40 years experience, No
finance charges if paid with-in
90 days. Low interest contracts -
8% yr add on (14% annual rate)
- as long as 24 months. 0%
dewn or trade-in down
payments, Good used
equipment. Most makes and
models, Used eoyuipment
carries ¢ 15 day trial, 90 day
warranty and may be traded
back within 90 davs for full

The Tdsino MM-40

credit towards the purchase of with accessories
NEW equipment. Write for shown
bulletin. Export inguirics

invited.

You may specity Canponents nat shown on this hist

HY GAIN

TH2MK3 - ? element, 10-15%-20 meter heam .
TH3Fr - 3 element, 10-15:20 meter hedm
NEIA-15A - 10-15 meter beam .
HyQuad - 3 band, 2 element quad

2038BA - elemerlt 20 meter beam . . .
TH3Mk3 3 element 10-15-20 meter bearn
20484 - 4 element, 20 meter beam . .
THHDKK - G element 10-15-20 meter beam .

MOSLEY

TA3Z2)r - 2 element, 10-15-20 meter, 300 watt
heam . .

TH33r - Plpment 10-15-20 meter, 300 watt
bedm . . .

TA3Z . eiemant 10+15-20 meter beam

MP33 - 5 element, 10-15-20 meter, 750 watt
heam. .

TA33-3 elemen’r "10-15-20 meter beam

CL.33+ 3 element, 10-15-20) meter beam .

TA3IG -0 element, 10-15-20 meter heam .

CL36 - 6 element, 10-15-20 meter beam

CLZ0 -4 element. 20 meter beam

WILSON

MS510 - Selement 10 meter beam

DB-32 - 3 element-20 meter and 2 element-15
meter beam . .

M420Q - 4 element, 20 meter beam

M&15 - 6 element, 15 meter beam

M240 - 2 glement, 40 meter beam . .

DB-65 - 6 element-15 meter and 5 element-20
meter beam

DE-54 - 5 element-20 meter and 4 element-15
meter beam . .

M520 - 6 element, 20 meter beam .

IB-52 - 5 element-20 meter and 2 element-40
meter heam . .

ROTATORS

CDR AR-22R Rotatar .

CLIR TR-44 Rotator.

CDR Ham-M Rotator

HyGain 400 Rotatar

TOWERS

TRISTAC

MM-40 - Mini-mast. 35" crank-up tubular Self-

sipporting tower |, .

Opticnai M8-10 free-sfanqu hase .
Cpfional ME-SO raising fixtuire
Optional MRB-80 rotor hase .

MA-A90 - Magna-mast, 49 crank-up ‘tubular self-

supporting towsr . . .

Optional MAF-40 raising fixture .
Cpticnal MARRB-40 rornr base

MA-660 - Magna-mast, 667 crankup‘tubu(ar self'

swupperting tower .,
Optional MAF-60 raising fixture |
Optional MARE-66 rotor base .

C2-454-FX - 54" crank-up, free-standing tower
with 10 foot mast .

CZ-471-FS - 71" crank-up, free- \tandmg tower
with 10 foot mast .

TRIEX

MW.35 - 35' self-suppariing, crank-up tower |

W-51 - 517 free-standing, crank-up tower |

TM-240 - 40" crank-up, sky needle tawer |

TM-358 - 58' crank-up, sky needle tower .

LM-4700 - 70" Self-supporting, crank-up tower .

TM-370 - 70" Sky needle towear with mator
raising and lowering unit

CABLE

4 conductor rotator cable {AR-22 only}

& conductor rotator cable |, |

RG-58A:U Coax .

RG-8/U Coax .

ACCESSORIES

HyGain BN-86 Balun .
Triex TB-2 Thrust Bearing .
Unadilia W2AL) Balun

© These antennas ae nof reconimended lor use wnh Irw MM 40 or me M-8
" Hor:omme-um-d tor use vily with the smaller antenpas
* | Rese rowers ara ideal for stacked antenna arravs

Prices subject bo change withou? notice

99.9%
99.95
109.95
139.95
139.94
144,95 -
149.95%
179,95

73.15

100.00
103.00

111,95
143,50
Lh3. 75*
186.10%
188.50
3A06.00

80.95

118.95
151.95
135.95*
189.95%

219.90%

244,95%
317.00%

364,00

34,05% *
65,95
170,45
229,95

i74.95
d6.25
b7 95
ng,95

347.45
104.95
22545

974.45
119,495
41945

464.95
864,95

173.00
444,50
545,00
10%0.00
16 79,00% **

2520,00% %%

per foat 37
per foot 18
per foot U6
per foot 16

my_:‘




This

is the world’s

most powerful
shortwave
transmitter.

This compact,
single tube amplifier,
[ocated in the EIMAC
facility, develops over
1300 kilowaits of 100%
madislated carrier. [tis quickly and easily
tunable over the range of 15 to 30 MHz.
Drive power at the grid of the tube is less
than 5 kilowatts.

tsing a single EIMAC X-2159 su-
ner-power tetrode in a Continental Elec-
tronics transmission line-cavity configu-
ration, this amplifier combines high
power gain with excellent operating sta-
bility and complete freedom from circuit
parasitics,

A single ampilifier stage using two
EIMAC X-2159 tubes is capable of over

2.5 megawatts of 100% modulated

division

carrier. Two am-
plifiers combined
would make a 5
megawatt trans-
mitter & practical reality.
The EIMAC X-2169 super-power
tetrode is designed for MF and HF
proadcast service. VLF communications,
SEB linear service and exiremely high
power pulse modulator applications.
The X-2159 is another example of
tomarrow's tube that's ready today at
EIMAC. For complete information, con-
tact EIMAC Division of Varian, 301 In-
dustrial Way, San Carlos, Caiifornia
94070, Or any of the more than 30
Varian/EIMAC Electron Tube and De-
vice Group Sales Qifices throughout the
world,

varian



	7308001
	7308002
	7308003
	7308004
	7308005
	7308006
	7308007
	7308008
	7308009
	7308010
	7308011
	7308012
	7308013
	7308014
	7308015
	7308016
	7308017
	7308018
	7308019
	7308020
	7308021
	7308022
	7308023
	7308024
	7308025
	7308026
	7308027
	7308028
	7308029
	7308030
	7308031
	7308032
	7308033
	7308034
	7308035
	7308036
	7308037
	7308038
	7308039
	7308040
	7308041
	7308042
	7308043
	7308044
	7308045
	7308046
	7308047
	7308048
	7308049
	7308050
	7308051
	7308052
	7308053
	7308054
	7308055
	7308056
	7308057
	7308058
	7308059
	7308060
	7308061
	7308062
	7308063
	7308064
	7308065
	7308066
	7308067
	7308068
	7308069
	7308070
	7308071
	7308072
	7308073
	7308074
	7308075
	7308076
	7308077
	7308078
	7308079
	7308080
	7308081
	7308082
	7308083
	7308084
	7308085
	7308086
	7308087
	7308088
	7308089
	7308090
	7308091
	7308092
	7308093
	7308094
	7308095
	7308096
	7308097
	7308098
	7308099
	7308100
	7308101
	7308102
	7308103
	7308104
	7308105
	7308106
	7308107
	7308108
	7308109
	7308110
	7308111
	7308112
	7308113
	7308114
	7308115
	7308116
	7308117
	7308118
	7308119
	7308120
	7308121
	7308122
	7308123
	7308124
	7308125
	7308126
	7308127
	7308128
	7308129
	7308130
	7308131
	7308132
	7308133
	7308134
	7308135
	7308136
	7308137
	7308138
	7308139
	7308140
	7308141
	7308142
	7308143
	7308144
	7308145
	7308146
	7308147
	7308148
	7308149
	7308150
	7308151
	7308152
	7308153
	7308154
	7308155
	7308156
	7308157
	7308158
	7308159
	7308160
	7308161
	7308162
	7308163
	7308164
	7308165
	7308166
	7308167
	7308168
	7308169
	7308170
	7308171
	7308172
	7308173
	7308174
	7308175
	7308176
	7308177
	7308178
	7308179
	7308180

