


The most important
development since the

beginning of SSTV

ROBOT MODEL 70 MONITOR AND MODEL 80 CAMERA

'295..

Robot Goes Factory Direct

These are the identical camera and mon-
itor that have been selling through deal-
ers for $495 and $4635. But with our new
factory direct marketing program and
our substantial growth in sales volume we
can now offer our complete line of SSTV
equipment at new, low prices.

[ROBOT]

ROBOT RESEARCH INC.

7591 Convoy Court
San Diego, California 92111

You can now order your equipment dire
from our factorv and we will ship freig
collect. All prices are F.Q.B. San Dieg
Ca., and APPLY TN U.S. & CANAD
ONLY!

DIRECT EXPORT INQUIRIES TO: MAGNUS OVERSEAS COR
5715 North Lincoln Avenue, Chicago, 1Il. 60545. Cable ULLM

[0 Please send your new factory direct price list.

1 Enclosed$. | Please send the followin
equipment via AIR [0 or SURFACE OO

r1 Model 70 Monitor $205
1 Model 80 Camera $295
1 25 mm {.9 lens $25

Name Call
Address

City

State

Galifornia rasidents add 5% sales tax,
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TR
AYANT

L ESYLaviam .

» HOW TO BECOME A RADIO AMATEUR

» OPERATING AN AMATEUR RADIO STATION
+« THE RADIO AMATEUR'S LICENSE MANUAL
* LEARNING THE RADIO TELEGRAPH CODE

Anyone starfing out in amateur radio will find these publications a necessary
part of his reading and studying for the coveled amateur radio operator’s
ticket. Written in clear, concise language, they help point the way for the be-
ginner. Tried and proven by thousands upon 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




The Argonaut has a stalwart
new companion—a Solid State Linear!

Model 505 Argonaut Model 405 Llnear
A Complete Low Power Transceiver, For Medium Power,
10-80 Meters 10-80 Meters

Here is the uitimate in station flexibility—The Argonaut plus the new Model
405 solid state lingar amplifier. Now, you can enjoy ihe fun and extreme portabil-
ity of QRP vet increase power 25 timas by adding the 405" amplitier ~- simply
and easily.

'i'hez'405"( with less than 2 watts RF input, produces 50 clean sing wave
waits fo the antenna. Yel, it retaing utter simplicity in installation, operation and
iuning.

With the 405" there is no "tune-up", Just ssiect the desirad band. That's
all. Change bands in seconds with rno danqer to the final amplifier. Even with
the wrong antenna.

Two maeiers constantly monitor the cuiput in RF walts and SWR. No swilches
or controls to delay band changing.

The antenna changeover is exciter actuated with front panel time delay con-
trol. If can be set for nearly instant CW break-int or opttmum hold time for SSB.

The portability of the 405" is unequaled. Weight is just 2% pounds and the
size 42" x 7" x 8", The power supply for 115/230 VAC is about the same size
and weighs 8 pounds. It is a separaie unit so it need not ba included in & mobile
installation or where 12 VDC is available.

The 405" wili retain its stamina for the years ahead, Computer estimated

life of the output transistors is 25.7 years. That's a lot of QS80s. a lot of fun and
excitement.

TEN-TEC products are sold by selected  Argonaut, Model 505  .........$288.00
dealers. If one is in your trading area, Linear Amplifier, Model 405 ... 148.00
by all means patronize him. it will help Power Supply, Mode! 250

you and Amateur Radio. However, if. it . .
is more convenient, send your order di- o, (Will supply both units) ... 49.00

rectly to us. Include $2.00 for shipping. Power Supply, Model 210 {Will

{Tennessee residents include 5% sales __Power Argonautonly) ... 24.95
tax.) Write for catalog and specifica- Microphone, Model 215 ........ 17.00
tions. Keyer, Model KR5/605 ... 3495

II.I TEN-TEC .
SEVIERVILLE, TENNESSEE 37862
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Ed Tilton, WIHDQ, has done a great job in revising this standard manual
of vhi communication! The Nuvistor, which dominated the receiving chapter
in the second edition, has made way for the MOSFET and the JFET. Transistors
are also used in some of the QRP rigs, but you will still find the venerable
8298, 4CX250B and 2C39. Fm is covered extensively in the new Third Edition;
three chapters cover everything from duplexers to tunable receivers.
These changes and additions are only a small part of the new material in the

latest edition of The Radio Amateur’s VHF Manual. Pick up a copy today!

7" American Rapio

Available at your dealer's or post- R L I
paid from ARRL. $2.50 in U.S.A. ELAY EAGUE’ Nc'

$3.00 elsewhere. NEWINGTON, CONN., U.S.A. 06111
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for the EXPERIMENTER!

INTERNATIONAL EX CRYSTAL & EX KITS

OSCILLATOR - RF MIXER * RF AMPLIFIER + POWER AMPLIFIER

1. MXX-1 TRANSISTOR
RF MIXER

A singie tuned circuit intended for
signal ¢onversion in the 3 to 170
MHz range. Harmonics of the OX
oscillater are used for injection in
the 60 to 170 MHz range. Lo Kit 3
to 20 MHz, Hi Kit 20 fo 170 MHz
Spacify when orderlng)........SS.sy

2. SAX-1 TRANSISTOR
RF AMP

A small signal_amplifier to drive
MXX-1 mixer. Single tuned input
and link cutpul. Lo Kit 3 to 20
MHz, Hi Kit 20 to 170 MHz
..$3.50

(Specify when ordering) ......

3. PAX-1 TRANSISTOR
RF POWER AMP

A single tuned nutput amplifier
designed to follow the OX oscil-
lator. Qutputs up 1o 200 mw,
depending on the frequency and
voltage. Amplifier can be ampli=
fude modulated. Frequency 3.000

to 30,000 KHz $3. TU

N
s

4. BAX-1 BROADBAND
AMP

General purpose upit which may
be used as # tuned or untuned
amplitier in RF and audic appli-
cations 20 Hz to 150 MHz. Pro-
vides & to 30 dh gain. ldeal for
SWL. Experimenter or

Amateur

OX OSCILLATOR

Crystal controlled transistor type.
Lo Kit 3,000 tr» 19,999 KHz, Hi Kit
20,000 to 60,000 KHz. (Specny
when ordering)...................... 52,98

8.

\.

N

6, TYPE EX CRYSTAL

Available from 3.00C i¢ 60,000 KKz,
Supplied only in HC 6/U holder.
Calibratipn is = .02% when pper-

ated in International OX circuit
or its eguivalent, tSpel.tfy
FIOQUBNSY) oioccreamicens s esterraans $3.

(

INTERNATIONAL

o 16

supplied to meet specitications M

(GP) tor
applications
%CS) for ‘'Commercial
HA} for
perature toleranc

CRYSTAL
TYPES:

\

for the COMMERCIAL user...

PRECISION RADIO CRYSTALS

Imemational Crystals are available from 70 KHz
0 MHz in & wide variaty of holders.
Crystals for use in military equipment can be

“(3eneral Purpose'

“High Accuracy” close tem-

1L-C-3098E,

Standard"

a requirements.

<
<

write for
CATALOG

INTERNATIONAL

CRYSTAL MFG. CQ, ING.
10 ND. LEE # OKLA CITY. OKLA. 73102
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RADIO RELAY
LEAGUE INC.,

is o noncommercial assoeiation of raém umureurs, bonded for
the promotion of Interest in amateur radio communication and
exper]mentaucn, for the relaving of messages by radio, for the
advaacement of the radie art and of the public welfare, for the

representation of the radio dmateur in legislative matters, and for x:

the maintenance of fraternalism dnd o high standard of conduct,.

!! is anincorporated association without cop:lu!sfock chartered
uhder the laws of Connecticut. Its c¥fairs are governed by a Board -
of D:rectors, elected every two years by the generol membership '

The offleers are elected or appainted by the Difectors. The League

I3 noncommercial and no one commerc:cﬂy engaged in the manu.™
tacture, safe or rental of rqdio oppuraiUs is -!Ig:b[e to membership o

on its bourd,

_"Of, by and for the amateur,” it nurnbers wlthEn its ranlu pruch- .
cally every worth-while omateur in the natioh and has « history of

silorious achievement as fhe standard-hearer in dmatevr a¥airs..
Inquiries regarding membership are salicited. A hong fide

Interest in amateur radio Is the only essential qualificgtion; owner< -

shig af o fransmitting sfation and knowledge of the code are nof

prefequisife, although Full \rchng membeﬂhlp is grcmted only 1o -

ficensed amateurs.

All general correspondeﬂce shauld be addressed to the admnms~

tmhve heodquarters ot Newmg?on, COrxnechcut 04111,
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Fice-Orectar: albert F. Geetano . . ., . WEVRY

115 Ol Adoke Road, Los Sintor, CA 9S00
Roanske Division

VIGTOR C. CLARK® . | .. W4RFC
12937 Papes Head Road, C].I.ftun, VA 23024
Fice-Director: L, Phil Wieker . . ., ., W4 ACY

4221 Hill Top Road, Greensharn, N(X 27407
Rocky Mountain Division

LHARLES M. COTTRRELL . . . f - WRSIN
439 8, Swadley $%., Lakewood Lo 80228
Fieerector: allen ¢, Autep . WYECH

6729 West 6T4h Ave., Anada, cu 80602
Southeastern Division

H.DALESTRIETER . . . . . . . . ., w4DQs
928 Trirnlded, Cocor Beach, FU 32931
Vice.Director: Lavrv B, Prce . . . . w4DQD

B0, Box 2067, Georgia SOuthom Branch
Statesbora, GA 3ULHE

Southwestern Divislon

JOHN R GRIGGS* . ., ., , ., . HHEW
1273 13th 5t., Baywood Park, Son Luis Ohispe
CA 93401
Vice-Director: Amold Dahlmen . .. WellELD
3032 Las Prsitas Rd., sante Barbara, CA 931056
West Gull Division
ROY L, ALBRIGHT . ., . . . . . .. WHEYB
137 Rosemary, San Antonin, X 78209
Fice-Director:Jack [y Gant . . . . . | WHGM

521 Monroe, N.W., Ardmore, K 73401
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“It Seems toUs...”

WE'RE GOING COMPUTER

UTOMATIC DATA PROCESSING of cir-
vulation records of a magazine with
100,000 distribution is the normal thing
these days, so a switch to computerization at
League Hq. is hardly to be accompanied by a
hlare of trampets.

Actually, the question might be asked
(and has been!) why it took so long. The
answer is {airly simple: our records are not
just name, address and subscription expira-
tion data, which is about all most magazings
require. They are those of a membership
association, including class of membership,
section, division, how long continuously a
member (including info on any lapses) and
the like. They are, in fact, sufficiently
petsonalized that two of our members,
professionally employees of the big com-
puter compuany, once privately pleaded with
us not to make the switch to the cold and
impersonal electronic sysiems. “It’s not for a
membership association,” they argued.

For a time they were right; we did have
roadblocks. Questions in discussions over
several years with standard computer service
people produced glib answers of “Sure, we
can do all that easily.” But the faraway look
in their eyes, and the inept solutions which
appedred when the oratory was reduced to
paper, made it painfully obvious that any-
thing past the name-and-address setup of
reguiar magazines was beyond their actual
experience (and we weren’t about to finance
their experimentation in a new field!). More
recently, several outfits have been formed
specializing in membership records of irater-
nities and similar associations, and one of
these has provided the breakthrough we
needed.

Which doesn’t for a moment mean that
all the problems have been soived. There are
certainly going to he headaches in the
conversion process, and a kot of foulups
Some will be our fault und some will be the
ed.p. people’s fault, and some may be
purely grealing. Whatever the cause, we seek
your indulgence and understanding over the
next couple of months (conversion of
130,000 names is not a weekend task) as the
transition takes place.

By all means let us know promptly of
any crrors which show up, or any missing
O8Ts. But please allow us a little leeway in
making amnends, [n the past, when we made
mistakes, we made them one at a time. When
we now program a highspeed computer
incorrectly, it will make mistakes by the
thousands in mere seconds. So if along about
November vou gt a copy of How fo
Become a Radio Amateur instead of vour
monthly @87 . . . or if your name is John
Smith and it comes out on the libel as
Joseph Bfftsplk . . . or if you're a Life
Member and vei vou gel a request for
another $7.50 vearly dues .’ . Jdon’t
panic; just tell us. H our records vrew
haven't all guit in frustration by then, we'l
fix it up.

{t's going to be a long, problem-fush
autumn; pledse bear with us. The eventual
rewards in speed, efficiency and flexibility
are said {0 be more than worth the frouble,

THAT REPEATER MANUAL

‘[E-“ iT SEEMS a long time ago that the
* Board directed the production of an
ARRL book on fm and repeaters, it was!
Then why hasn’t it appeared?

Well, it was also agreed thal ity issuance
should await finalization of the rules for that
activity, proposed by FCC in April, 1970
(yes, 1970} The grapevine currently has it
that the decisions in this matter have now
been made and we can expect an announce-
ment of new rules shortly after Commission-
ers return from the annual August vacation.
That being so, we expect to have the manual
in actual production by the time you read
this, and copies available some tHme in
November. {If the grapevine is wrong, as it
has been before, you'll have to wait a bit
longer.)

QOur crew, particularly the technical de-
partment, has been hard at work this sum-
mer preparing and processing the material.
We think vou’ll find the new manual a
worthy addition to vour library,
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League Lines . ..

Even though ithe FCC decision on repeaters was releassd two woeks afier OST's
normal deadline for such things, cur IBM in-house composing system enabled us to
get the text in this issue, with only a modest amount of extra elbow grease and mid-
night oil {ard, we hope, a minimum of errors}.

There's a "heap o' reading” in that 23-page document (see story stariing on page
100). By no means is it entirely repeater-oriented. Every sciive amateur needs fo
read it, and carefully. Staffer WIUED's introduction was written to give both re-
peater and non-repeater types a first-look summary of the contants.

Assuming the language means precisely what it says, for the first time in amateur
history a visiting neon~licensed person will be able 1o work ow on your station, pro-
vided of course vou maintain control; previcusliy this privilege was limited to voice

or RITY.

A welcome addition is that notification to the district inspector, which was previously
required for portable or mobile ahsences of 48 hours or more, now is needed only
when you "go portable" for 15 davs or longer; mobiles don't ordinarily have to notify!

Logging requirements are qreatly simplified. A tape record is made legal; vou don‘t
have to put it in writing (except for one-time basics} unless called upon. And mohiles
are almost completely freed of logging burdens; after the normally-unchanging entries
of power, subband, ¢tc., only general location and starting and ending times of mo~
bile operation need be recorded - i,e., calls of those contacted are no longer re-
quired !

The above are first-biush appraisals; more comment will follow in future Q3Ts.

Ballots for the election of ARRL directors and vice directors will be in the mail the
second week of Qctober. As we write this, the closing date for nominations i not
vet at hand, and so we don't know how many contests there are this autumn, hut
nominations were called for in the Central, Hudson, Néew England, Northwestern,
Roanoke ., Rocky Mountaln, Southwestern and West Gulf Divisions.

FCC warns us amateurs (see "Happenings®) to be careful about conduciing buginess
on_ham phone patches. It is very easy on autopatch to forget yvou're also on the airl

Getting young peopie into amateur radio is an aim shared by many of us. One of the
best ways is through the Scouting movement: See Ham Radio -- Scout Style in this
igsue,

Obvicusly confident that FCC's decgision on the UB 220-MHz proposal will be favor-
able, "Electronics Illustrated" ran & "first” for the new breed —- & grid-dipper to
"help the CRer tune his rig . . .* Guess we can't be too hard on the CB licensees
for not knowing the rules, when even their magazine editors don't! (Part 95 prohibits
a CBer from making any tests or adjustments to his transmitter). KZOAW spotted this
one for us.

activity with a note that on thai band his contest crew (Mt. Afry VHF Club) made 55
cantacts in 17 sections, Cw was used for 30 of 'em, including all the long-haul
contacts.,

"The amateur is balanced," says a tenet of our traditional code. Cne of our members
obviously failed to read it, as he made the following inquiry of Hg.: “I am going on
a honeymoon to Florida and would appreciate advice on what 2-meter fm frequencles
would be most practical to eperate . . . "
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Exterior view of the three-band beginner's receiver,
The dimensions are 11 % 5-1/2 X 7 inches. The
vernier dial is calibrated for 10 kHz per division.
The front panel is finished in dark blue, White
press-on decals are used to identify the gain control
and phone jack.

A High-Performance

Solid-State Receiver

for the Novice or Beginner

BY JOHN KAUFMANN#, WAILCQW
AND DOUG DEMAW** WICER

F‘OR THE BEGINNER or Novice, or even ihe
more experienced smateur, interested in having
a fairly simple but good-guality sold-state receiver,
this unit should more than adequately fill the bill,
Sensitivity, selectivity, and stability are yuite good
considering the simplicity of the cirewif. Plug in a
12voit dc power supply, headphones, and an an-
tenna, and the receiver is ready 1o go!

The design is hased on the “D.C. 80-i0 Receiv-
er™ described by DeMaw in QST for May. 1969,
Changes and improvements include the addition of
a stage of rf amplification and the use of a single
integrated-circuit audio stage. The emphasis is on
high performance at minimum cost.

Plug-in converters for 80, 40, and 13 meters are
used to provide three-band coverage for the Nov-
ice, The lower 300 kHz of vach band are covered
so that all of the cw semments are included. Two
circuit boards, one for the converter and the other
for the product detector, beat frequency oscillator
(BFQ), and audio stages, comprise the receiver,
The detector and the BFO tune 2.2 to 2,5 MHz -
the intermediate (requency (i-f} of the vonverters.
An audio filter, employing an 88-mH telephone
toroid, provides good cw selectivity, Ssb signals
may also be tuned in and a-m reception is possible
by zero-beating the desired a-m signal. The receiver
may be run for relatively long periods of time from
4 battery supply, because of its low do curreni
drain,

*ARRI, Lab Technician, 38 Kimberly La.,

$outh Glastonbury, CT 06073,
¥#Pechnical Editor, 8T

October 1972

The use of only two controls (frequency tuning
and aodio gain) keep the operation of the receiver
simple. More than enough audio is available fo
drive a pair of high-impedunce headphones, which
are connected to a jack on the troat panel.

Building the receiver entirely from new parits
should cost approsimately 530, excluding the
circuit-board material and the chassis, OF course,
ome’s junkbox may furnish many of the needed
components, thereby reducing cost, This unit out
performs many receivers costing much more.

Circuit Information

The design is fairly uncomplicated, A block dia-
gtam in Fig. & shows the basic stages of the receiv-
er, An 1f amplifier tuned to the appropriate ama-
teur bands amplifies incoming signals, The mixer
“shifts”, ur heterodynes, these signals down to the
intermediate-frequency rampe (2,2 to 2.5 MHz),
which is the difference between the oscillator fre-
quency and the signal frequency. In the product
detector, the BF( signal beats with the i-f signal to
produce low-evel audio vutput, Audio amplifica-
ton is then necessary to raise the audio output to a
jeved sufficient for headphone aperation,

The converters Por the three bands are basically
alike, The if amplifier, mixer, and oscillator stages
cach employ a JEET (junction field-effect transis-
tory, The rf amplifier operates in a grounded-gate
configuration, except in the |S-meter converter
where a grounded-source hookup is employed to
provide greater gatn, Although a crystal-contralled

11




(1 |i-F out
GND.
% [Hav

3

FeRRite \
T y
TO PIN 8
40F P4

-

EXCEPT A% INDICATED, BECIMAL
YALUES OF CAPACITANCE ARE

IN MICROFARADS { pF () DTHERS
ARE IN PICOFARADS [pF OR uuF);
RESISTANCES &HE IN OHMS,

£ €000 .

aA-a3
INCL.

n’s(/

Fig. 1 — Schematic diagram of the plug-in con-
verter front end, Rf amplifier Q1 is wired different-
ly for operation on 21 MHz (see insetl, otherwise
the circuit is the same for all three bands, Resistors
are 1/2+watt composition, Fixed-value capacitors
are disk ceramic unless otherwise noted. Numbered
components not listed below are identified for
cireuit-board layout purposes.

oscillator could Have been used, a fixed-tuned self-
excited oscillator was chosen to minimize cost, it is
stable and easy to adjust.

 Some Problems

Once the converters were built, it was found
that undesired parasitic oscillations were present,
a8 evidenced by loud buzzing, squealing, and
general white noise in the receiver, in the 15-meter
converter, taps on L1 and L2 (Fig. 1) were chosen
to eliminate self-oscillation in the ¢f amplifier
stage. The positioning of the taps resulted in less
than maximum gain, but the loss was not signifi-

ST

LS

€1, G2, C11, €12, C13 — See converter coilfeapaci-
tor table.

28 — 3 to 30-pF mica compression trimmer.

L1, L2, L4 — See converter coil/capacitor table.

L3 = 150-UH inductor; 90 turns No. 30 enamel
wire wound on Amidon Assoc, T-80-3 toriod
core {Amidon Assoc., 12033 Otsego Street, N,
Hollywood, CA 91607}, ‘

RFC1 — 1-mH rf chake (James Millen J300-1000
ar egquiv.),

cant. Also a fertite bead was slipped over the gate
lead of Q1 to suppress vhi oscillations, (n the
80-meter converter, oscillations in the mixer stage
were  effectively  damped out by placing o
1500-0hm resistor in patalfel with 1.3, The resistor
was soldezed into the circuit on the foil side of the
circuit board,

The Second Section of the Recetver

The 1est of the receiver, laid out on the sevond
citcuit board, consists of the integrated-circuit pro-
duct «etector, a JEET BFO, and un integrated-
cireuit. audio amplifier, The detector tunes from
2.2 to 2.5 MHz by means of L2, Ci, C2, and C3A.
Use of the integrated circuit helps reduce size, cost,
and complexity of this stage. The BF(O tunes the
same frequency range as the detector. The beat-
frequency oscillator signal, injected through a S5-pF
capacitor, mixes with incoming i-f signals to pro-
vide a beat note for cw reception or furnishes a

Bottom visw of the completed receiver. The four-
pin converter socket is shown at the right center of
the main chassis. The i-f and audio-amplifier circuit
is assembled on the pc board at the far left.

QST for



carrer for ssh receptian. The two stages are gang-
tuned by means of C3, & dualsection H0-pF vari-
able capacitor. The Zener diodes, VRI and VR2,
help provide preater electrical stability by regula-
ting the supply voltages for bath stages.

The audie sfage employs an  operational
amplifier — an integrated cixenit capable of tilgh
pain. Its level of output furnishes plenty of audio
for high-impedance headphone operation,

PROD. DET,

2.2—2,8MHz

G4

5]
2O0-
g '
-y
-
1
=

SOCKET

Between the dectectar and audio stages is an
m-derived audio low-pass filter. [t is used to reject
unwanted high-frequency responses to aid ow
reception. It uses a single telephone-type surplus
88-mH toriad, which can be purchased from a
number of surplus houses (see QST Ham-Ads),

Diode CR4, at the 12-volt dc input, prevents
accidental damage to the circuit should the opera-
tor connect the wrong-polarity voltage to the
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Fig. 2 — Schematic diagram of the tunable i-4
partion of the receiver, Capatitors with polarity
marked are electrolytic. Fixed-value capacitors are
disk ceramic unless otherwise noted. Numbered
parts not appearing below are so identified for
pec-board layout purposes only.

C1, C14 ~ 24 to 200pF mica compression
trimmer (Elmenco Type 42 ar eguiv.).

C3 = Air variable, 100 pF per section, split stator
{James Millen 26100 RM or equiv.), { Jarties
Millen Mfg, Co., 150 Exchange St., WMalden,
MA. Direct orders accepted.)

CR2 - Silicon rectifier, 50 PRV at 1 A {IOR
1N4001, Motarola HEP161, or equiv,).

Hl — d-pin female chassis-mount sccket to mate
with P1 of Fig. 1 {Amphenol 77MiP4 or
equiv.).

J2? — Chassis-mount coax receptacle, type SO-239,

J3 -- 2wcongductor phone jack {Switcheraft Little-
Jax or equiv.).

J4 — RCA phone connector, single-hole mounting,

L1 ~ B turns No. 24 enameled wire wound over
graund end of L2,

1.2, L4 — 45 turns No. 24 enamel wire on Amidon
Assoc. T-80-2 toroid core,

Qctober 1872
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L3 -~ 88-mH telephone-type toroidal inductor {see
(ST Ham Ads for suppliers).

L5 — 14 turns No. 24 enameled wire over ground
end of L4, Observe polarity of L4 and L5 as
discussed in the text.

Q1 — Motorola junction FET, 2N5459/MPF 105,

R3 — 10,000-0hm, audio-taper, carbon controf.

R10 — 10,000-0hm, linear-taper, pc-hoard-mount
control (Mallory MTC14L1 or equiv.},

RFC1 ~ t-mH rf choke {James Milien J300-1000
or equiv.}. )

T1 — Miniature audio trahsformer, 10,000-ohm
pri. to 1000-chm secondary {(Lafavette Radio
0076124 or eguiv., use 1/2 of secondary
windirg). . .

Ut — RCA CA30284 integrated circuit.

U2 - Motorola MC741 integrated circuit.

VR1 — 9.1-volt Zener dlode, 1 watt (1OR 1N1770,
Motorola HEP104, or equiv.),

VR2 ~ 6.2woit Zener diode, 1 watt (IOR 1N3828,
Motorola HEP103, ar equiv.}.

Note: Most of the components used in this receiver
are available from Allied Efectronics (see OST
far July 1972, “The Ailing Emporiem,” for
addresses of parts suppliers}.
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Fig. .3 — Scale template and parts placement for the converter pc board.

power supply terminal. The diode wifl conduct,
and thus allow the receiver to operate only when a
positive voltage is connected to the proper fer-
minal.

Construction Notes

The converters wre housed in 5 x 4 % 3-inch
Miniboxes, such as a Bud CU-2108SA. Fach cirenit
board, 3 1/4 % 4 1/2 inches in size, 1x mounted an
3/8-inch metai spacers. A four-prong plug is instali-
ed on the hottom of each Minibox so that the
vonverters can be plugeed into the main chassis of
the receiver when chaoging bands, Q1, Q2. and Q3

are soldered directly to the board with leads as
short as possible to mmumize unwanted stray
inductance, Plug-in sockets for the FETs are not
recommended at these frequencies since the induc-
tance in the leads can cause feedback and thus,
unwanied osciltations. ‘The vircwst bpards are pre-
pared such that either the grounded-gate or the
gounded-source of amplifier can be used In the
appropriate converters. it is only necessary o
vhange two jumper wires to emplay either config-
uration. Toroidal-wound coils are employed for all
tuned circuits as thelr self-shielding praperty great-
Iy reduces unwanted coupling between the circuits.
L1 and L2 are held in place on the vircuit board by
their respective feads. L3 is secured by an insulat-
ing washer and a screw which iv passed through the
toroid core trom underneath the board, L4 is
fastened in a like manner to enhance the mechani-
cal stability of the oscillator,

The detector, BFO, and audio circuitry are on a
3 % 6-inch circuit board which is mounted directly
un top of the chassis. The chassis base, a Bnd
AC-407, measures 7 % 11 ¥ ¥ inches, The 5-1/2 x
Heinch front panel and the chassis cover were
homemade, although the cover is not strietly
desirable or necessary if one frequently plugs in
and uaplugs the converters to change bands, The
cight-pin integrated circuits are soidered directly to
the boards, although sockets can be used if desired.

Top view of one of the converters. The completed
pc hoard is mounted inside a Minibox. The
dssembly, with cover instailed, piugs into the main
chassis of the recelver. Significant parts are identi-
fied in this photo.

QST for



View of the completed receiver. The main-tuning
capacitor is iocated at the center of the chassis,
The pc bosard 2t the right is that of the tunable i-f,
and audio section of the receiver. Antenna and
powsr supply jacks are visible on the rear apron of
the chassis.

The main-tuning capacitor C3 is mounted on
top of the chassis base. A Millen 26 10ORM is used
here although any equivalent dual-section capacitor
cart be wsed instead. The Millen model ix fitted
with. its own Plexiglas mounting plate to insulate it
from a metal chassis, but it was necessary to mount
it on its side by means of two right-angle aluminum
brackets (in back and cn the side of the capacitor)
because of complications in mounting the tuning
dial, The use of two mounting brackets as opposed
to Bre also reduces tuning backlash by minimizing
wobbling of the capacitor. The front-panel funing
mechanism is a two-speed Miller MD-4 dial, which
provides 6:1 and 36:1 drive ratigs — slow enough
thdi signals are ecasily tuned in. Any panét dial with
a slow tuning rate can be used instead.

In lien of an outboard power supply, eight size
C flashlight baiteries can be series connécted and
strap mounted inside the chassis base (there ix
ample room). The unit draws about 70 mA at 12
volts de,

Testing and Alignment

First, the etched circuit boards should be
inspected for possible breaks in the foil, unwanted
solder bridges between adjacent conductors, or
poor solder joints. The one may proceed with the
alignment. A weH-calibrated general-coverage re-
ceiver and an f signal source, such as a grid-dip
oscillator or a signal generator, are reqhired.

gt

RFCA

It is first necessary to determine.if the BFO) is
functioning. With power applied, listen for the
BFO sighal on the general-coverage receiver in the
range of 2.2 to 2.5 MHz. The carrier should be
strong enough that a few feet 8f wite will suffice as
a pickup antenna for the monitor receiver, If no
signal can be heard, check to see that L5 and L6
are wound in the same direction on their toroid
vore, e, both coils are wound touhterclockwise,
or bath clockwise, but not in opposite directions.
Once the signal is found, adjust the BFQ frequency
by means of trimmer capacitor C:14 untii the signal
15 hewrd at exactly 2.2 MHz with the dual-section
maifl-tuning capacitor, C3, almost fully meshed.
Then adjust 3 until it is fully yremeshed . The BFQ
signal should he found at 2.5 MHz or slightly
higher (a little overlap of the 300-kHz segment is
desirable to assure complete coverage of the
desired funing range).

Fig. 4 - Scale template and parts layout Tor the i-f and audic-amplitier pc board.
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Converter Coif and Capacitor Table
Rand 80 Meters 41 Meters 15 Meters
(S| 470 pF.s.m. 220 pF, s.m. 100 pF, san.
ci12 330 pF, s.m. 150 pF, 5.m. 100 pF, s.m.
21,62 470 to 100-pF T to 100-pF 2 to 25-pF
trimmer trimmer trimmer
{Elmenco 423) {Elmanco 423) {Efmenco 421]
c13 1.8 to 16.7-pF min, 1.5 to 11.8-pF min. SBarne type as
air variable [Johnsoni air variable {Johnson for 40 meters.
189-0506-005). 189-0504-005), .
1.1 58 uH. 100 turns No.28 10 UH. 42 turns No. 30 5.5 4H. 30 wrns
gnam, on Amidon T-80-2 enam, on Arnidon T-68-2 No. 26 enam. on
toroid core, Ant, tap toroid core. Ant, tap Amidon T-68-2
at 10 turns above gnd. at 4 turns above gnd. toroid care. Ant,
Tap Q1 source at 650 Q1 source tap at 21 tap at 3-1/2 turns
turns abave gud, turns above gnd. #hove gnd, Q1
soiree tap at 12
turns above gnd.
L2 Same number of turns Same aumber of turns Same number of
and core materiat as and rmateriat core a5 turns and core
1. Tapat 50 turns., as L1. Tapat 21 turns material as L1,
Tap at 12 turns.
L4 3.4 UH, Use 23 turns 29 uH, Use 21 turns 0.9 uH. Use 10
: No. 20 enam. on Amidon No. 20 sham, on Amidon turns Na, 18
T-68-2 toroid core. T-68-2 toroid core, enam, on Amiden
T-68-2 toroid core.
S = silver mica. All toraid windings are spaced to occupy the
entire cora circumference, and as uniformiy as possible,

Next adjust the balance control, R10, in the
Audio stage so the dc voltage appearing across the
headphone jack s & volts (one halfl the do supply
voltage). Headphones van now be plugged info the
vecetver, With the audio gain turned up, some hiss
should be clearly andible, it not, the audio stage is
nat working propery,

With converters unplugged, foed 2 2.2 to
2.5-MHz signal into the detector through L1, either
hy divect eonnevtion fo a signal generator output
or by light coupling to a grid-dip oscillator, Adjust
the main-tuning dial until the signal from the of
source is located, Peak trimmer capacitor C1 for
maximure received vigoal strength. This ensures
that the detector and BF( tuned circuuts will track
as they are tuned through their frequency range.

One of the converters may be plugged in now.
Drespite the different frequencies invoived, adjust-

%5, 7,00 21 MHz —f 2 -2.8MH2
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Fig. 5 ~ Black disgram of the receiver. The arrows
indicate the direction of signal travel,
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ment of cuch converter is the same, To determine
that the converter oscillator is working properly,
listen om the genecral-coverge receiver Tor oscillator
its signad af spproximately the frequency on which
it shonld be oscillating. Again the yignal should bw
strong enough to be plainly andible on the general-
covetage receiver, Adjust trimmer capacitor 13
until the oscitlator frequency is “on the nose.”

Mext, it is necessary to peak the converter by
fistening to a signal in the amateus band covered by
the converter, Connect a signal source to the
antenna input. The main-tuning capacitor shoald
e sot to approximately the center of its range, or
to the scgment of the band 1o be used most
frequently, The 2,2-MHz if corresponds to the
high-frequency end of each segment und 2.5-MHz
to the low-frequency end, Tune the signal source
to this frequency and adjust trimmer capacitors
Cl, 2, and 8 in the converter for maximum
recedved signal strength, A definite peak should be
noted when tuning each capacitar — otherwise the
associated  tuned cireuifs are not adjusted to
resonance properly, [f desired, an anfenna may
instead be cornected directly to the vonverter and
the converter can be peaked while listeming to
on-the-air aignals in the amateur band. Some
“pulling” of the vonverter oscillator frequency
may be noted when peaking the rf and mixer
apacitors bevause of o small amaunt of interaction
between the three funed wuircuits. €13 in the
converter should then be setuned to bring the
oscillator back on frequency. This completes align-
mient of the roeeivery,

{Continued on page 23
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Wide-Band Fm with
Crystal Control

Oscillator und Audio Circuits
for 30 and 220 MHz

BY CALVIN K. HADLOCK.* WICTW

OME TIME AGO the writer read a statement in

a contemporary ham magazine to the eftfect
that use of fm by amateurs owes its very existence
to the availability of obselete commercial equip-
ment. If this statement s true, it is a sad
commentary on amateur radio of the seventies.
Have we reached the point where any aspect of
ham  radio s wholly dependent on discarded
commercial gear?

¥ Over more than 40 years in amateur radio,
the author of this article always looked for new,
beiter, and simpler ways to do things that hams,
esperially those on the higher frequencies, want to
do, He was convinced, earlier than most of us, that
fm had much to offer the vhi enthusiast, and he
devoted vears to its promotion. This msterial had
been in preparation for some time, having been
presented first in a talk at the 1970 ARKL
National Convention in Boston. Eventually it
would have heen a gseries on fm gear for the higher
frequencies,

Corvected page pronfs had come back to the
editor only a few davs before a heart attack ended
the unigque record of Calvin F. Hadlock, W10TW,
in the advancement of the art through (ST. For
more on the author and his work, see “The World
Above 50 Me,”” May, 1972, Q5T

True, much of the equipment in hpm stations
today is of commercial manufacture, but amatenss
pionecred in 18 development, and in many fields
were the first to employ techniques that are in
widespread commercial use today. This is certainly
true of fm. lts basw principles have been known
and understood, if not widely used, hy hams fur
many “decades. Much practical wuterial on fm
appewed in (ST as far back as the late 193405, and
4 vonsiderable part of this carly information is still
relevant, Et is mainly in the adaptation of long-
known principles to modern technology that out-
standing progress bas been made in the fm field in
recent veurs, If we have not put fm techniques to
use in eguipment of our awn design, adapted
specifically fo amateur needs, we have unly our-
selves to blame.

One inode of fm aperaéion has been neglected:
irue  wideband fm, which is allowed on any
amateur frequency above 52,5 MHz, The mwrc fact
that surplus pear currently  available is mostly
unsuited to true wide-band use shauld not cause
winateur radin to standardize fotally aronnd narrow
deviation, useful and effective though the come
inercial gear and methods may be, The mush to
fixed-frequency  transmitters and receivers  in-

capable of contfinidous toning, and stations almost
wholly dependent on repeaters, smacks of com-
mercialism and regimentation to u dJdegree that
leaves 4 pood many experienced amateurs “turned
oft,” even though they may be enthusiastic adva-
cates of frn in principle.

Two versions of the 52.5-MHz fm exciter, The {arge board at the rear includes an active low-pass friter as
the left, The final version, shown in the foreground, has the same rf circuit as the one in the rear, The
passive low-pass filter described in the text, is mounted on the underside of the board, The methad of
assernbly uses srnall glass standoffs, rather than etching of the board material,
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Fig. 1 — Derivation of the VX0, from the Colpitts
oscillator, A, the Clapp circuit, B, and the crystal-
controlled equivalents of sach, C and D,

It is pot the writer’s purpose to deride current

fm mathods or equipment used. The utility of

modern transistorized rm gear, especially for port-
able and mobile use, and the worth and great

potential of repeaters for extending the range of

such stations, bs scknowledged. The objactive is to
poirit out that there are other uses of fm that
should not be negiccted, and ta show simple wavs
te get started in wide-band fm work,

The equipment is described to give the fellow
wha likes to build his own gear an understanding
of simple fm circodry, and an example of g
fow-pawer tranamitter or exciter, the [after capable
af at least 15 kHz deviation at 52.5 MHz. Lt is dlso
usable for true wide-band fm on the 220-MHHz
baand,
equipment is infended for use with funable re-
ceivers, as opposed to the vrystal-controlled chan-
nel gquipment.

A
A
X
tﬁ‘l/ F Fpae
% H
1 OPERATING
RANGE
Fig. 2 ~ bmpedance curve of a crystal oscillator,

Far greatest flexibility, the VXO ar frequency-
rmodulated oscillator is operated at point B, on the
ngariy-linear portion of the curve, helow series
resanance,
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with a deviation of 75 kHz. This kind of

Basic Principles

Develapment of the hasic circuit is shown in
Fig. 1, beginning with a typical Colpitts oseillator
at A, The active device (tube ur transistor} s
connected scross the entire funed circuit, The
fixed capacitors, C'1 and €2, are made large enough
50 that the effects of changes in device capacitance
are largely swamped out. Limitation on oscillator
stability exists with this cireuit, due to (1) very
vlose coupling of the active device to the funed
cireuit, and (2) excessively strong escillation,

Improved stability resubts from coupling the
device more loosely to the tuned circuit. This can
b done in circwit A by means of a small capacitor
connected at point P. Circuit B is essentially the
same, 2xcept that by placing the wmall capacitor
(C3}) on the apposite side of the coil the capacitor
roter can be proanded. This will be recognized as
the familiar {(Japp oscillator circuit.

The circuits of ¢ and 1 are counterparts of A
and B, but with urystals in place of the funed
cireuits, Qutput is usually taken from the emitter.
This is desirable if harmonic output is wanted. If
pure fundamental output 1s desired, the output can
be taken from point O, if the load is a high
impedance, such as an emitter fallower. The crysial
acts as a high-¢ ftilter, preventing harmonic dis-
tortion praduced by the tzansistor from getting to
the output at O, This circuit uses the parallels
resonance mode of the crystal, and is hence a very
stable oscillator, but it is unsuitable for wide-hind
fm use.

The series-resonant mode of the vrystal must be
used to produce a crystal-controlled oscillator that
is capable of being frequency-modulated over a
reasonable wide deviation range. Looking at Fig. 2.
we see that the circnit of Fig, 1D will operate near
paraflel resonance at point A, where the impedance
vapve iy very steep, Small changes in frequency
produce large impedance changes, precluding much
frequency change from point A.

At point B the impedance curve {5 relatively
tiat. Wide changes in trequency can be allowed
without excessive change in operating canditions.
Henee the “rubberized” crvstal oscillator (VX0 is,
in effect, operated ax a self-controlled oscillatot, at
a frequency below series resonance {point Fg) with
the crystal acting as a gate, to prevent the oscillator
frequency from wandering too far from F..1

Development of this circuit for fm is shown in
Fig. 3. The Clapp pscillator, A, can be converted to
a VX0 hy inserting the crystal at any of the three
puints marked X, in series with the tuned eireuit,
The ¢ircuit can then oscillate only at a point of low
crystal impedance; that is, near series resonance.
The tuned-cireuit frequency is made lower than ¥,
s that oscillation oceurs near point B of Fig. 2

In Fig 3B the variable capaciter {(C3 in previous
circuits) has been replaced by # varicap diode,
CR1, opening the way to frequency modulation by
varying the effective oapacitance of the diode
through variation if its operating bias at un audio
rate,

15hall, “v X0 — & Vartable Crystal Oscillator,”
8T, January, 1958,
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Fig, 3 — Adaptation of the Clapp Oscillator, A, to
crystal-controlled fm, using a varactor diode to
vary the series capacitance in the oscillator ciecuit.
Complete practical circuit, C, 15 discussed in detail

HARMONIC
=erC) QUTPUT

]3) in the text.

Practical Circuit

Cumponents needed for a practical frequency-
modulated crystal oscillator are given in Fig. 3C.
Resistor R7 and the Zener diode, CR2, provide
regulated voltage for the trapsistor base and the
varactor diode, CRL. It is not necessary to regulate
the transistor collector voltage, as the collector
behaves somewhat like the plate of a pentode
oscillator? and is not eritical. R1 und R2 supply
the uptimum hias to the varactor, and R3 and R4
supply the regulated bias to the transisior base, RS
isulates the audio input trom the 1f circuitry of the
oscillator. RO is the emitter bias resistor, in series
with the rf cheke, which prevents R6 from loading
down (2.

The collector tuned circuit, L2-C3, can be
tuned to harmonics only, and it should have high
. The oscillator will not function with the
collector tuned to the fundamental frequency of
the erystal. The @ of Lt must not be too high, or
there will be excessive feedback, and a tendency of

Tilton, “Stable but Variable Grystal-Gontrol for
the VHF Bands,"” Q87 July, 1963,

Closeup view of the
52.5-MiHz exciter, The
crystat osciliator and varac-
tor modulator occupy the
left half of the hoard, and
the amplifier the right hatf,
All audio components are
on  the underside. Com-
plete unit mounts inside a
2 ¥ 4 X 6-inch box,
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the oscillator to run independent of the crystal.
Coils with 4 ¢ of about 40 were used for L1 the
operating unit. If @ high-¢2 col! ix used, it should be
shunted with 4 resistor, the value of which will
lave to be determined by experiment, 1t shonzld be
such that the crystal maintains control at all times.

It was mentioned previously that oscillation 1
lower than Fg. With values shown the frequency
with a crystal near 17.5 MHZ was actually about |7
kHz lower than Fg. Using the third harmonic, the
nominal operating frequeney is thus about 50 kiHz
lower than indicated by three times the by of the
urystal.

The exciter shown in the photographs will be
described in four parts — osctllator, vutput ampli-
fier, modulatar-clipper and low=pass filter. These
vircuits include several ideas that may be of general
nterest, for applications otfher than those des
cribed.

Crystal Oscillator

A transistor larger than those normally used in
crvstal ocillators, the ZN3866, makes it possible o




get enough harmonic ontput to drive the 2N3533
output amplifier directly, eliminating the need for
ai intermediate amplifier. Both transistors are
intended primarily for 2¥-volt scrvice, but they
perform  well with only a 3-volt supply. The
IN3B66 should not be used at much tower voltage,
ur it mav refuse to oscillate, Designing for 13-volt
supply has the obvious advantage of being usable
for mobile service without circuit changes.

n the complete tf circuit, Fig. 4, R2 and CR1
supply regulated voltage to the vaructor diede and
the transistor base, R1 and R3 adjust the varactor
bias, This can range between (0 and 1 volts, and
could be set up to adjust through that range by
making R1 variable, if the oscillator was used as 4
¥X0. For widest fm deviation, 0.5 to | volt was
optimum for this ciremt. This should he measured
at the junction of R1 and R3, rather than at the
terminal of CR2, as there is some rectification in
the varicap diode, causing voltage drop through
RS. This is not harmful.

R4 5 the termination for the low-pass filter,
approximately 22,000 chms. RS is an rf filter, An
tf choke should not be used here, as it could upset
the oscillator constants, as determined by L1 and
L2 and the vaructor capacitance.

Proper bias for the 2N3866 base is obtained by
Ré, R7 and the thermistor, RT1. If the equipment
is not subjected fo wide vartations in temperature
the thermistor can be eliminated, and the value of
R6 changed to 3600 ohms. The thermistor used
has a nominal value of about 400 ohms, at room
temperature. Used as shown it should prevent the
oscilator cutput from falling off in extreme winter
temperatures encountered in mobile operation.

The coils L1 and 1.2 are Weeductors, though
any low-(} inductor of about 11 gH should do. Too
high a (1, or appreciably more induciance may

05C
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vield more deviation, but it will ncrease the
fikelthood of free-running oscillation. 1f Jess de-
viation is wanted at 30 MHz, 4 lower value af
inductance may be used. About 10 uH should be
good for less than [0 kHz.

1t is extremely important that stray capacitance
to ground at the junction of the crystal and L1 be
kept as low as possible. This connectibn it made
“in air” in the model. Small standoffs are unusable.
if a printed-circuit board is used, the ground plane
should he cut away from the pad used for the
connection, it also helps to have the crystal holdet
ungrounded. A ook at the cirenit will show that
any apprecizble capavitance o ground at this point
will tend to bypass the cryvstal and varactor, and
will allow the cireuit to mn free, ignoring those
two components, Likewise, any stray capacitance
across the varactor will limit its ability to deviate
the oscillator frequency.

Capacitors (2 and C3 should be good guality
tnicas. The ustal small ceramic capacitors are apt
to be unsatisfactory, because of low { in the vhf
range. The Eastrom varactor used has a capacitance
of 4 pF at 4 volts, and 2 @ of at least 16 at 50
MHz. The crystal was supplied by Valpey-Fisher
Corporation, Holliston, MA, and is the type used in
Sonobuoy iransmitters. (¢ is designed to he
“rubbery”™ with a high ratio of parallel-to-series
capacitance. This must be a fundamental-type
crystal. Because cost and fragility increase with
crystal frequency, a 17.5-MHz crystal, tripling, is
preferred to a 26-MHz one doubling, in getting to
the upper part of the 50-MHz band.

Adequate output on the third harmonic is
obtained {0 drive the 2N3553 amplifier. The
important thing is to have as high (¢ in the
nscillator collector eircuit as possible. Tu this end,
the coil L3 is air-wound with bus wire, and the

52.5 MHZ

Ftg. 4 — Schematic diagram and parts snformation
for the WICTW 52.5-MHz exciter. All fixed capa-
citors are rmica; decimal values in UF, others in pF.
Parts not described are nurnbered for text refer-
Brice, :

Cé — 3 to 15-pF ceramic trimmer.

G11, €15 — 9 to 35-pF ceramic trimmet.

20

CR1 — 6.8wvolt Zener diode.

CR2 -~ Varactor diode, 4 pF at 4 voits.

L1, L2 ~Values ara for Weedunctors. Can be single
11-4H coit with (F of 40 21 50 MHz.

L3 — 6 turns No. 18, 3/8-inch ID, 1/2 inch long,
tapped at 1-1/4 turns,

L4 — 7 turns Mo, 18, 3/8-inch ID, 9/16 inch long,
tapped at 4-1/4 tuens from by passed end.

RT1 — Thermistor, nominal resistance 900 ohms at
room temperaturs,

QST for



Fig. 5 — Schematic diagram
and parts information for the
audio portion of the fm excit-
er, Parts not described are
numbered for text reference.
All capacitor values in UF;
polarity marking indicates

22222

electralytic,

L1 — 0.7 Hy (primary of Argonne AR-154 audio
transformer),

coupling to the amplifier base 13 tapped low on the
circuit. The bypass capacitor, C4, is a good mica
type, soldered in with the shortest possible leads,
arid pointed back foward the transistor, for mini-
mum path fength, Tap placement on L3 was
chosen to pive adequate drive to the 2N3553, with
minimum fundamental and unwanted-harmouic
feedthrough. This can best be checked with un
oscilloscope having u flat response (o at least 50
MHz, connected to the amplifier buse. Ripple on
the peaks of the 50-MHz wavetrain should be
minimal,

Qutputr Amplifier

The 2N3553 amplifier gives up to (0.8 watt
output inio & 50- or 70-0hm load. Though the
IN3553 is supposed to deliver 2.5 watts output, it
has been my experience that runnibg 1 watt or
more output usually results in a bumed out
transistor before long, With the “tin hat™ type of
case, a derating factor of ubout 3 is required for
the transistor in 4air. Various kinds of heat sinks
will help some, and transistors that are arranged so
that the chassis or cirenit board can be used as a
heat sink can be used with a derating factor of
about 1.5 from the 25°C ratings.

Note that the amplifier collector is tapped
halfway down the tuned circuit, L2, The collector
impedance of & bipolar transistor is law, 5o tapping
down {8 necegsary to maintain tank circuit Q. The
3.1-MH choke, RFC2, helps to keep unwanted
harmonics from getting in ahd out by the back
door.”

Modulator

The moduiator circuit shown in Fig. 5 performs
several functions: microphone input matching,
speech amplifier, modulator and speech clipper. A
single-button telephone microphone is used, with
RI dropping the voltage from the supply. The
00-ohm resistor, R2, across the closed-circuit jack
replaces the nominal resistance of the microphone
when the latter is removed from the circuit. This
protects the 2N22122 fram current surges when the
microphone is plugged in o out,

At first the circuit was tried with a grounded-
base arrangement, with the inicrophone in place of
the 200-ohm emitter resistor, R7. This worked
sutisfactorily, except that the gain was low, Also,
the halance in clipping levels would be dependent
oft the unmedulated residual de resistance of the
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R7 value can be adjusted for proper clipping.

microphane, which can vary with movement of the
mike, The microphone was also tried in place of
R4, with the value of R3 reduced until the bias un
the ZN22Z22 base was correct. This also made the
balance of the clipping level dependent on the
position of the microphone. There was ulso a
defect that reminded me of u station active in the
Arlington CD Mobile Net, years ago. When the
operator finished a transmission, he would drop
the carbon microphone before reaching for the
send-receive switch. creating the impression among
listeners that he had just crashed into & tree at hugh
speed!

The final circuit cures all these weaknasses. The
value of C1 should be made as small as possible, for
two reasons, First, a large value tends to cause the
base¢ bias to charge up 4nd change with modula-
tion, upsetting the balance of limiting. Second, the
audio response before clipping shoutd cut lows, as
clipping tends to make speech sound bassy. After
clipping the response ta lows should be good. C1
should be made as small as possible, without the
response sounding tinny and the gain becoming
low.

To make the audio stage function ax a double-
ended balanced clipper, the bias is sat so that the
collector voliage is halfway between the supply
voltage (13) and its saturation value (about | volt).
This means a collector voltage of 7. Now, a peak
voltage swing of plus or minus 6 volts will just
cause limiting to occur at both ends of the audio
swing. This peak voltage is also just about the
swing required to give a deviation of plus or minus
i5 kHz at S0 MHz. The collector load resistors are
chosen to provide u load resistance of about 1000
ohms at the input to the low-pass filtar, for a
reasonable range of R4, for deviations of less than
15 kBHz. Adjustment for proper vperating voltage
at the IN2222 collector cun be accomplished by
varying the value of R4 slightly.

Low-Pass Filter

[nstead of the passive filter seen at the right
side of Flg 5, an active filter of two stages, using
IN2222 transistors was tried, This is the lefi-side
part of the large unit shown in the first photo-
graph. {t had an insertion loss of 3 dB, which was
considered excessive, and the active compohents
limited the dynamic range. Further, vne of the
minor ohjectives of this work was to achieve the
desired results with as few transistors and parts as
possible,

{Continued on page 44}
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Build a Dual-Differential Capacitor for
Your Antenna-Tuning Network :

BY MERE BOYER* W9Zs1

B’J ANY AMATEURS lave decided that the most
versatile antenna s a fesvount dipele, It can
be desipgned tor operation on several hands and
tuned by means of o mateling nweiwork, FEd
Murriner, W6BLZ.Y wrate about such a funer
which is similiae w design to ihe E. F. Johnson
Matvhbox, However, he employed a Johnson dual-
differential capucitor No. 169-75 which the
* 3444 Renilworth Ave., Berwyn, [L 60402,

IMarriner, Match Box Tuner, 73 Seplember
19686,

MAIN TUNING CAPACITOR
JOHNSQN 184 -505
99-99pF

LONG WIRE ANT.
P o)

; 2

=10 FEEDERS
L 2
E: R Pk,
250pF t““““‘“" {
; f" GHD.

DUAL-DIFFERENTIAL
(SEE TEXT)

Fig. t. — Schematic of the WBBLZ modified tuner
with the 40 through 10-meter roil in place.

Fig. 2 — The wariable link with dimensions for
construction of the coil assembly. The two-turn
80-meter link is shown installed.
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Fig. 3. ~ Photograph of the compieted tuner with
an 5WR bridge included to aid tune-up. Two rf
ammeters are used to abserve ecurrent in the feed
line,

company no longer <wlls {0 amateurs, WoBLZ s
tuner uses an Air Dux coil instead of the special-
wound Johnson voil which has » variable pitch in
the center for the higher frequency bands.

My version of the tuner varies from Marriner’s
in that T use two sets of plug-in coils, One covers
40, 20, 15 and 10 meters. The RD-meter coil is
made from I/8inch copper tubing or No. 12
soft-drawn copper wire, A coil of 32 turns is
spaced over §-1/4 inches with an 1-3/4 inch open-
ing in the center, and an outside diameter of 3
inches. The 40k through 10-meter coil is sinular in
construction to the 80-meter coil except it is made
of H/4-inch copper tubing, with 16 furns spaced
over 8-1/4 inches. The outside diameter is 3 inches,
with an 1-3/4 inch opening in the middle (see Hig,
3). The 1-3/4-inch space allows a variable link to he
pewsitioned for maximum coupling, as shown in Fig,
2, The variable link is a 2 or 6-tugn coil made
similur to L2, and is also a plug-mn type to facilitate
casy band changing, Bronze or vopper clips are
soldered to one end of a flexible strap; the other
end of the strap is soldered to the first turn on
eavh outside end of the 40-through 10-meter coil.
This permits tapping down to achieve four-band
operation. A 250-pF variable capacitor has been
placed in series with the ground side of the variable
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fink to increase the impedance riunge that the tuner
can hamdle,

Capacitor Modification and Construction

The ditficult area of construction is in the
building of the dual-differential capacitor. I used
two surplus split-stator capacitors with a total of
75 pF in each section., One of the split stators is
disassembled and the rotor removed. The second s
also dismantled in order to cut the 1/4-inch tuning
shaft. Additional stock is removéd fram bath ends
of the shaft at this point so that there is a 1/8inch
separation between capacitor bodies, The rotor is
reassembled and connected together using a piece
of 1/2-inch diameter fibet stock 1/2-inch long, and
a_if4-inch hole is drilled in the center to accept the
modified capacitors. Epoxy is applied to the two
ehds of the stator shafts connécted by the fiber
coupling. The glued assembly is allowed 1o dry for
24 hours, The rotor is reassembled to its original
state and thus provides a split-stator capacitor with
an insufated split rotot. The first split-stator
vapacitor {with rotor removed) is positioned above
the sccond as illustrated in Fig. 4. With a
main-tuning capacitor of 9%-99 pF und the con-
strucied dual-differential capacitor, you are ready
to assemble a tuner that will matech 3 random-
length wire aotenna of 2 dipole with tuned
feeders. You will find that through the use of
plug-in link indictances and the ability to adjust
the link into the center of the plug-in coils, you
will have a versatile tuner, which, when properly
adfusted, will assure #n acceptable SWR on any
frequenzy in the 10- through #0-meter bands.

Rf ammeters (-5 A) are included and may be a

feature you will want to add. The meters will aid
the tune-up for proper balance of current 1n cach

leg of the teed line. OET—

1TE A FIHER STLck
KITA ¥ HOLE GRILLER
IN CENTER

SETONG STATOR
AdSEMBLY NIUNTED
T MODIFIED FAUNT
8 REAR SUPPRATS —

Fig. 4. — The modified dual-differential (C3, C4)
capacitors, which are 75-75 pF each. E.F. Johnsoh
splitstator capacitors {No, 155-502) are used. This
drawing shows the capacitors joined by the fiber
coupler and epoxy glue,

DAL 2 632 TARPED HOLES
. FOR MOUNTING SECOND
" STATCR ASSEMBLY

REMOVE ROUND SPACER,
GUT ouT SHMED AREA
5067 X B/

fetrd

YIEW OF FRONT AND REAR SLPPORY
BRACKETS $HOWING MODIFICATION OF
[ ]-LE N

Fig. 5. — A front view of the support brackets,
which shows the necessary modifications. Notice
that one capacitor stator has been placed over the
other. The twa are controlled by a comman stator.

Solid-State Receiver
{Contined from page 16)

Performance

The receiver Is simple to operate as there are
unly two controfs to adjust. The BFQ is alwavs on
for both cw and ssb reception, High-impedance
headphones should be used. Luudspeaker opera-
tion is possible if a suitable matching transformer is
used, Lts primary winding should be ubout 10,000
uhms and should be connected to the headphone
juek connected to the speaker, should match the
speaker impedance, The audio level from the
foudspezker i adequate for listening in a small,
quite room,

To receive ow signals, one may tune to either
side of zero beat of the desired ow signal, depend-
ing on which side is more QRM-free, Ssh reception
may be asccomplished by tuning to the proper
sideband of the received signal and adjusting for
the desired voice pitch, A-m may be received by
zero-hbeating the station dnd thercby eliminating
the beut note. Observe, however, that the audio
filter is designed primarily tor cw reception and
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attenuates audio frequencies above (000 Hz.
Hence a-m or ssb wignafy will have somewhat
impaired yudio quality, since effective voice fre-
guencies extend to 2500 Hz or so,

Performance of this receiver compares favor-
ably with that of many modem superheterodyne
receivets. Measured sensitivity on B0 and 40 meters
is 0.3 gV for a 10 dB signal-plusnoise to noise
ratio, Electrical stability is good and cireuit-board
construction enhances mechanical stahility so that
drift and instability arc insignificant even in the
presence of mechanical vibrations, [f desired, cw
selectivity may be impraved by addition of an
autboard peak audio filter,

This unit should appeal not only tu the
beginner and Novice looking for a first receiver
with goad performance, bat to the old timer
interested in a tnodern, ecanomical, portable re-
ceiver for use at home ur in the field. This
equipment should be ideal as 4 standby receiver Tor
the hiome station or as a companion to a QRP
transmitter, The unit will serve admirably, too, as a
battery-operated emergency receiver, When con-
sldering cost versus performance, this receiver
should have plenty of appeal.
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RF Matching Techniques,
Desién and Example

BY BONALD K. BELCHER.* WA4IVE

HE FUNDAMENTAL REASON for ull of the

varticetnt ovet impedance matching stewmns from
an vlemental electrical law which can be explained
as follows: All svurces of electrical energy can be
viewed as ideal current generators in parallel with
soine “internal” impedance. This is frue whether
the device In question s u battery to provide de, a
60-Hz wall outlet, or & high-frequency transmitter.
The only difference is the nature of the generstor
and impedances. Fig. | shows a mathematical
model of such 4 generator,

As ab example, consider the automobile bat-
tery, Without any load or externai carrent, the
terminal voltage is |2 V dc, but with a short circuit
uf heavy wire, the texminal voltage is practically
zero, We all have experienced or noticed this effect
at suine time or other, The same performance can
be reproduced with the circuit mentioned above,

#Signa-Signer, Inc.,, 10560 Main St., A-505,
Fairfax, VA 22030,

Probably the inost mystevious aspect
of electronic circuits is impedance
matching at rf. There are many “can-
ned” forwmias available but the aver-
age electronic cathusiast or bam rarely
anderstands which type of circuit to
use and which formula to use. Thig
article is written to bridge the gap
between textbook network theovy
(whick is bighly matbematical and
generally beyond the grasp of the
average electronic experimenter) and
“eanned” equations. Sufficient simpli-
fied theory is presented to sprinkle ¢
degree of understanding avound the
vartous equations, theveby giving the
reader @ “'feel” for the networks in-
volved, Regretfully for some, di elec-
tronics inust involve a certain amount
of mathematics, but in this writing the
math bas been reduced to algebra of a
rather simple nature,

namely a de current generator and an internal
resistunee, As shown in Fig. 2A for this example,
the current peneruted is 500 wmperes and the
internal resistance is (024 ohm, £xamining the
circuit at the two extreme cunditions, namely
apen-citenit and short-cirenit conditions, we see
that at open cireuit, the terminal voltage is given
by B = [R, in this sase 500 % 024 = 12 ¥V de B a
sero-impedance short is placed across the output
terminals, all of the current will be in the external
Ioop, The short-cirenit carrent will be 304 amperes
with the short-circuit voltage equal to zero. 5o,
indeed, the pecformance of the real sutomobile
battery can be modeled mathematically with the
ideal current generator and an internal impedance.
OF conrse thete is no real device in the world that
is Dike the ideal curtent generator just deseribed,
but it is an excellent mathematical artifice for
understanding the techniques which follow,

The next guestion is how much power can be
derived from our mathematical source o1 battery,
Fxamining the fimiting cases, with a very high
impedance voltmeter as the load (practically open
vircuit), the power delivered would be near zero
since the curcent in the wwter is practically zero. If
the short circuit was gpplied, the power delivered
would zgain he zere because the Ioad voltage is
sera, Since we kaow that in a practical case we can
inderd obtain power from a battery, we might
suspect that somewhere between these two ex-
tremes lies an operating condition that delivers
power to the load. Ut is true that at eff conditions
othet than the two extreme conditions discussed,
power is beang delivered fo the load, The most
important case is where meximum power is being
supplied to the load, the case of meximum power
transfer, "This condition comes about when the
ioad resistance just equals the internal resistange of
the generator or device, In the case ot Fig. 2, when
the load rtesstance eqoals the internal rexistance,

—{

IEAL Nzémrsnnm. QUTRUT
GURRENT RESIS {ANGE TERMINALS
SEMERATOR
-
Fig. 1 Mathematical model of an electrical
SOUrce,
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fig, 2 ~ At A, mathematical model of an auto-
mabile battery, and at B, the electricail symbol for
the battery. The arrow at A shows the direction of
conventional current flow, being in the opposite
direction from that of electron flow,

half the maximum current s flowing in the
external resistance. Sinee P = 12R, the maximum
available power is 1,500 watts, This condition is
referred to s a matched condition.

Expanding the de results, we see that the
high-frequeney case or ue virenit has an unalagous
wode of uperation for maxitoum power transfer.
The fundamental difference is that the internal
impedance of the device in Juestion may contain
significant reactances, and these reactances must be
“tuned ovut,” As an exaraple, coosider a 1-MHz
gunerator with an internal impedance of 1,000
ohms in parallel with 500 ohms of capacitive
reucfance. For maximum power transier, the load
impedapve mnst be equal to a 1000-0hm resis-
tance in parallel with a Si0-ohm inductive react-
aiice. The resistance is the sane, but the reavtance
is of the uppesite type. So the swne rele holds, but
in 4 stightly maditied forim, When the generator or
source 1% matebed in this manner at ac, it is said {o
be conjugately matched. This is really the most
general case: the de case is just a more specific case
of the su example, In summary, at high frequencies
or whenever reactances are present, the resisiances
must be matched and the reactances tungd out, In
smallgignal rf circuitry, conjugste matching is
employed alninst eaclusively., With large-signal de-
vices or power amplifiers a somewhat Jifferent
technique is cmployved, and it will be discussed
later,

So tar, we have seen that to obtatn maximum
power trangfer, particular impedances must be
presented to the sources, Such sources nuy be
cither tubes or transisfors, Yor these cases of
conjugate mutching, the method of actually pro-
viding these load impedances is the real crux of the
problem. There are four basic equations reluting
the equivalence of series and parallel cireuits, and
these can enzble even the heginner to analyze
relatively complex cireuits, The equations relate a
serics resistance and reactance (Rs and Xs, respec-
tively)y to a puralle] resistance and reactance (Rp
and Xp, respectively), These four defining equa-
tions follow:

]j Rs = J&_.WA
- (Rp) 2
Xp
H xe= TRe
Xp

Octohar 1072

X3

As —

{A)

Fig. 3 -~ Series- and parallel-equivalent circuits, [f
the values of Rs, Xs, Rp, and Xp are related as
given in the four basic equations presented mn the
text, the impedances of the two networks will be
identical even though there may be difterences in
ihe component values of the networks,

Rsh 2
3) Rp=Rs [l +(ﬁ-§-> ]
\Rs

4) Xp= e —

The two equivalent circuits for these defining
equations are given in Fig. 3. By equivalent, it is
meunt that if the two networks were measured at
somne particulfar frequency on an of bridge, the two
networks would exhibit the sime impedance, even
thaugh they contain noticeably different elements
in different configurations,

Confugate Matcbing with an L Network

Suppose that it is desired to match 50 ohms
conjugately to 150 ohms with no eactances in
vither impedance, In order words, a network is to
be connected between a 250-ohim generator and a
50-ohm load {like 3 Iranswission line) such that the
250-0hm generator Yseex” a 230-0hm load and the
transmission ling “sees” g 50-ohm generstor. From
the equutions it may be observed that Rp will
alwavs be greater than or cqual to Rs, or, if any
significant series reactance is added, Rp will be
“transformed™ to some value higher than Ks. Since
it is desired to transform 50 ohms to some higher
value, 2 series element will be used along with the
S0-ohm load to transform it. Equation 3 relates the
magnitude of thisz series teactanve to the two
desired (known) values of teeminating resistance,
Solving this equation for Xs yiclds:

B

Rs
With the known values of Rp and Rs, this equation
vields Xs = 100 ohms of reactance, Notice that

51 Xs=Rs

ALrAD0 §1
= Sason
son XL:125.00
{A) (gl

Fig. 4 — Equivalent series and parallel circuits.

28



00

szanJ

SO0

{A)

nothing has been mentioned defining the type of
reactance to be used; if con be cither capacitive or
inductive. For this example, an inductive reactance
will be used. So Xs is equal to 100 ohms of
inductive reactance. This circuit is shown at A of
g, 4. It 15 now necessary to calculate the rest of
the parallel-equivalent cixcuit, since it has alceady
been defined that the resistance part is 250 ohms.
In equation 4, notice that everything is known
except Xp. Substituiing numbers of the known
values and solving for Xp vields a value of 125
ohms reactance for the equivalent parallel circuit.
This cireuit is shown at B in Fig. 4. Thus, the cir-
cuits shown at A and B in Fig, 4 are equivalent,

In order to complete the matching network, it
is simply rnecessary to tune out the feaciance
associated with the parallet circuit, For this exam-
ple, connect in shunt with the parallel network a
capacitive redctance of 125 ohms and the network
will be nonresctive. The same is true of the series
equivalent civeuit. The final “‘real” network is
shown in Fig. 5A. along with the equivalent
parallel network at B of Fig. 5. The parliel-
equivalent uireuit s not needed in the actual
matching vircuit, being only o means to deter-
mining the values required in the series-equivalent
network of Fig. 5A,

OF course, in order to actually build the
matching citcuit, it is necessary to define the
aperating frequency and compute the parts values
from the standard reactance formulas. In this exam-
ple, the series inductor will be L. = Xr,/2m, which
calculates to be approximately 4.2 miciohenrias at

4.2 uH

__()_m“ml_o__o
SssprI’ 28D
(A)

+20pF

b

500

-

230 1

~

Fig. 6 — Networks to match 50 ohims to 250 ohms
at 3.8 MHz. The low-pass nature of thecircuitat A
versus the high-pass nature of the network of B and
mechanical considerations usuzlly help in deter-
mining which of the two circuits to use.
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Fig. 5 ~ At A, the 50-0ohm load and
matching L network: at B, the parailel-

j_()

25010 125 1z, equivalent network,
- j
—

8)

3.8 MHz, (he shunt capacitor is ¢ = /27X e, and
Is approximately 3335 picolarads st this frequency,
The final network which matches 50 ohms to 250
ubims at 3.8 MHz is shown in Fig. 6A.

As mentioned earlier, there ure two possible
simple networks of this type which will do the
same job, If the series element had been chosen as
a capacitor, its proper reactance wonld he Xs, 100
ohms, And in this case the parallel element would
be an inductor of veactance Xp, 125 ohms, The
second nefwork is shown in Fig. 6B, Agam, the
standard reactance equations are used to calculate
the parts valves,

Fither circuit of kig. 6 will provide the proper
mateh. Notice that the network at A is low pass in
fature znd the voe st B is high pass in nature,
Thesc characteristics usually help decide which
network to use, Another practical consideration 1s
that variable shunt capacitors are mechanically
casier {0 use than variable series capucitors.

100
lan ot 101“ 101057
(A) (B} i

Fig. ? « The series- and parallel-equivalent circuits
representing a short vertical antenna.

As 2 second example, consider matching a
low-vplue impedance such as might be encountered
with a small whip or short vertieal antenna.
Assume that the impedance uf the antenna at 3.8
MHz can be represented by a 1U-ohm reststance in
series with a LO0-ohm capacitive reactance, First,
examine the parallel equivalent circuit. From equa-
tion 3 the parallelequivalent resistance s
LO[T+{100/10)2] or 1010 ohms, and from cyua-
tion ¢ the parallel-equivalent reactance (capacitive)
is 10FQ-10/100 or [0) ohms. See Fig. 7.

Neither the series nor parallel cireuit offers a
good mateh to 50 ohms by itself, s¢ a matching
network will have to be used. Since the reictance
associated with the series circuit is responsible tor
the high transformation ratio (10 ohms to U0
oltms), the transformation ratio could be reduced
to any desited fevel if the series reactance could be
reduced [irst. Since it is known befarehand that it
ix desired to match to 50 ohms, then forget Fig. 7B
and assign Kp 2 value of 30 ohms, Solving equation
5 for the necessary value of Xs with Rp = 30 yields
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Fig. 8 —~ Equivalent circuits resufting from the
placement of an 80-ohm inductance in series with
the anienna represented by Fig., 7A.

d value of 20 ohms reactance. Note that this value
is considerably less than the actual value present in
the series-equivalent circuit, Pig, TA. Since series
reactunces of opposite types (capacitive or induc-
tive} add algebraically, putting an inductive reac-
tance of R ohms in serigs with the 100-0hm
capagitive reactance of the series-equivalent circuit
will cause the total reactance to bevome 20 ohms
capacitive. This is the desired value entioned
above, The electricul eguivalent of the antiennaz
after the addition of the series induciance is shown
in Fig. 8.

After adding the series inductor, the new
parallel-equivalent circuit can be caiculated by
assuming that Xs has besn maodified o its new
value of 20 ohms capacitive. Rp has been assigned
a value of 50 ohms and from equation 4, Xp is now
found to be 25 ohms capucitive. The remaining
task is to resonate or “tune oui” the Xp with an
equivalent Xp of opposite type, by adding a shunt
inductor of 13 ohms reactance., The {inal con-
figuration required to match the antenna to 50
ohms is shown in Fig. 9A. This circuit will be
recognized as a shunt-fed system using a base-
ioading coil,

Since soine degree of tuning might be required
and variable inductors are rather rare, there may be
times when it would be advantageous to use
variable capacitors. If the 80-ohm inductor i
replaced with a 120-ohm inductor (noie that the
total cffective X¢ is still 20 ohms but now
inductive), then the 25-chm shunt inductor can be
repiaced with a4 25-ohum shunt capacitor, The
capacitor could then be made varigble to provide
the tuning, This circuit is shown in Fig. 9B, Of
course, to calculate component values for any of
the above circuits, the standard reactance formulas
piven earlier are used,

Transistor-Output Matching

As another example, consider the matching of
an 1f transistor having specifications at 21 MHz
which include an output impedance of 3000 ohms
in parallel with a 1000-ohm capacitance reactance,
Fhe equivalent parallel-output circuit of this tran-
sistor is shown in Fig. 10A, The problem is to
mateh the transistor to a S50-ohm load, since the
fransistor is going to serve as an antenna-mounted
preamplifier and therefore must operate effectively
into a 30-ohm line, The first step is to determine
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Fig. 9 — Two methads of matching the antenna
represented by Fig. 7A to 8 50-ohm line.

what the effective Xp tust be in order to
transform the 3000-ohm Rp into a 50-ohm resis-
tance, Rs. From equation |, solving for Xp:

6) XP ='—__—E£1wi:r

Bp |

Rs =
Substituting the known values of Rp and Rs yields
a desired Xp of 391 chms, and since there already
exists 4 parallel capacitance reactance, capacitive
Xp will be uvsed, Remember that reactances in
paralicl combine like resistances in parallel if both
reactances are of the same {ype, The equivalent of
two parallel reactances can be calenlated from X
total = Xa-Xb/(Xa + Xb), Since X total is sready
known (391 ohms, the desired value of Xp) and Xa
is known (the amount of reactance inhetent in the
device, 1000 ohms), then solving for Xb yields a
capacitive reactance of 642 ohms which actuully
must be placed in shunt with the device to yisid
391 ohms overall vapacitive reactance. This is
shown ia Fig, 10 at B and C, The series vesistance
will now be 50 ohms. but there is still & large
reactive component present. This reactance, Xs,
can be calculated from equation 2 and is 384 ohms
capacitive in this example, This series equivalent of
the entire citcuit is shown at Fig, 10D.

To complete the match to 50 ohms the
equivalent series reactance is tuned out by udding a
scrigs Teactance of opposite type, which in this
example is an inductor, The final cirenit is shown
in Fig, 10E wlong with the component values
calenlated from the standard reactance formulas.
The circuit is matched at 21 MHz. Note that since
a conjugate match way performed, the fine ix
matched to the device and the device is matched to
the Hne.

Matching by Reactive Transformation

The previous examples have illustrated how
small-signal devices can be matched i some
desired impedance, As mentioned earfier, when
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Fig. 10 — Matching of a fransistor-output imped-
ance, represented at A, to a 50-ohm line at 21
MHz. Intermediate equivalent networks are shown
at B, C, and D, with the final matching network

shown at E. _
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large-signal devices (such as Class € power ampli-
fiers) are concerned, conjogate matching is not
emploved. The intuitive reason is that conjugate
matching requires that an amount of power equal
to the total output power be dissipated in the
internal impedance of the source or device. fhis
condition would limit the mazimum efficiency of
any power amplifier to 50 percent, which is an
unacceptable sifnation in most cases.

I the case of 2 Class O ampiifier, some foad
impedance is desired which will zllow the output
device voltage tp swing wver the entire supply-
voltage rapge and just deliver the required output
power. ‘This impedance can be obtained i several
ways: teactive networks, tuned transformers, or
the judicious choice of power levels and operating
voltages. In this paper, we are concerned with the
application of teactive transformation as just dis-
cussed in the small-signal case.

(A}

The eguation relating the impedance level at
the output of a Class C amplifier, whether tran-
sistar ur tube, to the output power and supply
voltage is

Vool

7 Ro= -
Puut

It an output power of | watt s reguired and the
supply potential is 28 volts, us an example, then
the Jpad resistance would be 392 ohmy. In contrast
to small-signal design, the line impedance (usually
20 ohms) is matched to some desired Ro, and a
conjugate match does not exist, This means that if
one could ook into the cutput of an aperating
fransmitter and measure the impedance, if would
generally not be 50 ohms, whereas, it one could
[ook nto the total impedance connected to the
powet device, it would be Ro.

Fig. i1 — Matching of a Class C amplifier transistor
by reactive transformation. At A and B, respec-
tively, the series- and paraliel-equivalent circuits for
the {oad are shown., At C the internal capacitance
at the output of the transistor has been added, and
at D) the total capacitance of the paratiel-equivalent
circuit has been resonated at 144 MHz with a shunt
inductor,
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In the example above, a loud resistance of 392
uhms is requited. Further assume the {ransistor has
an effecfive omtput capacitance of 4 pF, a realistic
vatue for large-signal 1f devices. Also assume the 1
watt output is desired at 144 MHz, The problem is
to provide the proper toad impedance to the device
by making a true 50-ohm load look like 392 ohims.
Using the simple networks of Fig. 3 discussed
previously and equation 5, and knowing Rp and
Rs, 392 and 50 ohms respectively, Xs can be
found, This yields a value of 131 ohms of
reavtance for the element to be connected in series
with the 50 ohms. In this example, for reasons that
will become evident later, the series element will be
a capacitor. At 144 Mliz an 8.4-pF capacitor
would have a capacitive reactance of |31 ohms.
The parallel equivalent of the 50 ohm load in seties
with the 8.4-pF capacitor would be represcnted as
shown in Fig, 11B, calculated from equations §
and 4,

Since the transistor hag some inherent output
capacitance, usually a few picofarads, it must be
added to the circuit parallel equivalent. Thiy
capacitance is approximately equal to the CoB of
the device, or the ecollector-emitter capacitance
with the base open. For this example B is 4
picofarads. The total parallel-equivalent network is
now a 392-ohm registor in parallel with a 7.3-
picofarad and a 4-picofarad capacitor, as shown at
Cof tig. 11.

To complete the design. # is simply necessary
to resonate the effective total capacitance at the
dexired operating frequency. Using the resonance
tormuta, £ = 1/2 7YLE, and solving for L with C
equat to 11.2 pF yields a value of 0,108 it for the
shunt inductor at 144 MUz, This final circuit is
shown in Fig, 11D. Practically, the shunt inductor
would be used fo supply de to the device and
would be bypassed at the +Vee end.

Even though illustrative, this example is not
very practical because of harmonic content in the
of output, Since Class C amplifiers typically gen-
arate relatively large amounts of harmonic energy

Fig. 12 ~ Interstage matching with an £ network,
Shown at A is the eguivalent input circuit of the
second stage and the additional capacitive reac-

in the collector or plate circuits, a matching
stracture of this type wonld not be very suitable
from a harmoniertejection standpoint becauseg of
its high-pass nature. A more suitable example
would be the use of series inductors and shunt
capacitors in the same configuration, Of course,
the inductor rmust now be “de-blocked™ and de
must be brought to the collector through an zf
choke, The approach would be the same:

1) Determine the magnitude of the series reac-
tance efement from knowledge of the two resis-
tances -~ the ostpat impedance, Ro, and the line
impedance.

2) Compute the equivalent parallel network of
the series clement and the line impedance, (o
combination with this include the output capaci-
tance of the device.

3 Add the necessary shuat components af the
collector {which could be ¢ither inductive or
capacitive) to fune oot whatever reactance is
present in the purallel-equivaient circuwit,

4) Add the necessary de blocking und by-
passing vircuitry.

Interstage Matching

Next consider the situation imvolved with inter-
stage tnatching of a two-stage transistor power
amplifier. Assume that from the Jevice specifica-
tions the input impedance to the final PA trap.
sistor is 2 I0-ghm resistance in serfes with a
20-ohm capacitive reactance when operating at
nominal ouiput power with nominal supply voltage
and drive, The operating frequency is to be 14
MHz and the required drive power for the last stage
is given as 1 wait. The supply potential is 28 volts,
and the first stage is operating at or near Class C,
Since an interstage network is being designed the
harmonic suppression is of little concern at this
point, s a simple 1. network ts in order,

First compute from equation 7 the required

output ioad impedance for the first stage, Since 1
watt is required from the first stage, Ro = 392
ohms, Because the input resistance {o the second

} 19T STAGE INPUT

63.611 392N

(B}

-
tance to transform the resistive-portion load to
that requirved the first stage. The parallel equivalent
of this circuit is shown at B, and at €, the final Fyes
matching network for operation at 14 MHz.
137 sTAGE | VIatH !e"“ STAGE
c.uu.ec.maf
“M.7Nn I
Im_c}__. —_ l 200,
I 273pF !
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Fig. 13 — A pisaction matching network at A, and
d T-sectiot at B.

sfage is given as 1 chims, the H) ohtos must be
transformed to 392 ohms as seen hy the fitst stage,
Using equation 5 and solving for Xs vields 1 value
of 10YI93T0- T or 1.7 ohms, Considering that
20 ghms of capacitive reactance already exist in
seriey with the 10-ohm resistance at the PA-stage
intput, 1t is only necessary to add an addijtional 41,7
vhms of capacitive veactance in series to accom-
plish the desired transformation, See Fig, {2A,

The parallel cguivalent of the total input
circuit, including the additional capacitor, must
now be computed. The parallel fesistance has
already been defined 4 392 ohms, and the parallel
reactance {9 computed from equation 4 as 63,6
whms, The equivalent parallel circuit of the input is
shown in Fig, 128,

The remmining task is o tune out the capaci-
fance of the vquivalent input circuit of the sevond
stage in parallel with the vutput capacitance of the
first stage output. At 14 MHz, 636 ohms of
capacitive reactance is equivalent to approximately
179 pF. The output capacitance of the first stage is
on the order of 5 pl, so the total shunt capaci-
tance s 184 pF, To tesonate or tune out this
cappeitance at 14 MHz a shunt 0,7-4H inductor is
required. This inductoer can also provide de to the
first stage, The final interstage network is shawn in
Fig. 12C, The output circuit can be designed as
described in the following paragraphs.

Piand T Networks

The networks discussed sa far are generally
called twy-section networks, Because of the hat-
monic-suppression  sequirements  of  practically
every transmitter or power-unplifier application, a
threewevtion netwaork bas been found to be neces-
sary and generally sufficient. This avcounts for the
populurity of the pi network which is used in most
modern  transmuatters. A pi network is just a
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three-section extension of the type of circuits just
discussed, as shown i lig, 13A.

Rather than to repeat work already done, a
publication »f Motorols Semiconductors will be
mentioned regurding the matching and design of
power umplifiers. The publication ts AN-267, an
application note.? 'The note gives a design chart of
precomputed values for pi networks and several
wther vircuits, The values of the various com-
ponents dre given i terms uf their resctances so
that the destgner can use them for auy Jdesired
frequency. in the case of small-signai conjugate
matching, the circuits nuy be applied directly, but
{or power amplifiers a small amount of interpreting
is vequired,

in most power amplifiers, maximum eificiency
is desired, but at the same time maximum har-
monic suppression is desired, 1n practical circuits
with real inductors, these two requirements are
somewhat contradictory. Increasing the harmonic
suppression of transmitters by increasing the load-
ed ¢ of the output tank always increases the tank
losses, @ is defined as Ro/Xey (Fig. 13A). 1t has
beenn found that a good compromise of these
vonditions is a loaded tank § of 0, 1t can be seen
from the definition of { that for a load resistance
(Ro) lower than approximately 30¢ ohms, imprac-
ticai low valyes of capacitive rteactance are re-
guired. Ax may be seen from equation 7, it is zlso
true that large power reguirements tend to pre-
clude the use of the pl network in transistor
amplifiers, although the pi network is probably the
best choice for tube power amplifiers wheze higher
impedances are required.

In higher power transistor amplifiers where the
required load resistance is less than 100 ohms, the
T network of Fig. 13B is more desirable because of
its mote suitable component vafues. The loaded ¢
of this circuit is defined as the ratio Ro/Xp,y, and
again, a value of 10 is a poud design compromise.
For power amplifiers, a minor modification must
be made to the circnit shown, An inductive shunt
component is necessary at the junction of Coup
and Np1 simply to resonate or tune out the
effective parallel output capacitance of the device
{Con of a transistor).

It has been shown that a few relatively simple
design formulas and charts will give the average
clectronic enthusiast sufficient tools to handle
most matching problems. The application note
refereniced may be available from your local
Motorofa distributor. {t gives many more tables
and circnit types than can be presented here, @S ¥—]

T gea hibliography at the end of this article,

Riblingrapby

Davis, Matching Network Designs with Computer
Sealutions, Motorola Semiconducter Products
Ine. Application Note AN-267.

Reference Dora for Radio Fnagineers, international
Telephone and Telegraph Corp,, Fourth td-
ition, pp. 122-723.

Pawer (ircutits, Radio Corp, of America, 1969, pp.

267276,
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A two-transistor amplifier that can provide up to
40 walts output on 432 MHz. In this top view, the
input is at the left, A shield partition and the two
end pieces are fabricated from double-sided pe-
hoard material, as are the strip-line circuit compon-
ents. The assembly is bolted to & large heat sink
with the six screws along the top and bottom edge
of the amplifier.

A 75-Watt,
Solid-State,
UHF Amplifier

40 Watts Qutput on 432 MHz — Quietly

BY §. BUSCEML* K20VS

FTER FIGHTING for tropospheric contacts on
432 MHz with 3} watts output for several
years, 1 decided that the time had come Tor a
power increase at my station. The faithtul varactor
rigl had managed 14 states but proved ineffective
during weak troposphetic conditions. My require-
ments for a new awplifier were outlined as follows:
10 At kast 10 dB gain over the present
transmitter.

2) Solid-state, small and portablg.

3) Capable of being driven with the existing
varactor rig,

4) Sufficient output to drive a future kilowatt
amplifier,

Previously, solidstate power devices at 432
MHz have suffered from a number of short-
coruings: low puwer (5-10 watts output), low gain
(3-5 dB), instability and intolerance for mismatch-
ed loads. However, after a search through some of
the existing literatore, the Motorola 2NG136 secm-
ed to fill most of the desired requirements. A
single-ended output stage could produce 40 watts
with approximately 5-6 JdB of gain, This stage,
together with a similar cascaded driver stage,would
provide the 10-12 dB overall gain needed. Motorola
developed this device to be used in the 400-5300
MHz military band in a sirip-line configuration, so
I chose a similar design.2 The actual techniques
used (0 caleulate the strip-line dnncmmm are
vovered elsewhere, 3.4

Circuit Description
The basic amplifier, shown in Fig. 1, is a
two-stage design with capacitive interstage cou-
#ALL, Qomace Road, Deer Park, NY 11729

Home Address: 8 Wexford Ct., St. James, NY
11780

LFhis and aB other footnotes appear in the
appendix zt the end of this article,

October 1972

pling. L1, L2 and L3 are strip-line components
which are etched ur cut into the main printed
wiring board. Capacitors Cl thru C3 are ARCO
type420 compression trimmers. Substitution of
these capacitors with piston or aitvariable types
can be made, but keep in mind that these
capacitors also contribute some inductance to the
circuit and substitutions may require adjusting the
length of the stripdine inductors, The interstage
capacitor, €6, is a2 high-@ porcelain or leadless
ceramic type and substitution with a disc or mica
anit will significantly degrade the performance of
the amplifier. The input and output connectors are
miniature types, chosea to tit in the small package.
BNC connectors can be used if sufficient mounting
space is provided,

The transistors ate blased for Class (, allowing
the collector supply voltage to remain connected at
all times. Removing the drive cauges the collectar
current to decrease to nearly zero and no heat is
praduced duting key-up conditions,

Roth de and 1f decoupling are provided; use
good-quality capacitors and chokes to prevent

Obtaining a few watts of power at 432
MHz is not very difficult as long as the
“few"” is taken to mear 1 to 5.
Amplifying those few watts to a level
that will increase the range aver which
you can work bas beretofore required
a rugged tube and its associated cool-
ing-fan roise. Here is an amplifier that
will provide a considerable boost in
output — quietly and efficiently.
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Eriipi AS INDIGATER, DECIMAL 12
NALLIES OF CAPAGITANCE ARE | DTty
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ARE IN PICOFARADS LpF 0K puk), » RFCe

RESISTANCES ARE IN OHMS]
REHOOO, M2 030030

INPLIT
Jl

..

Fig. 1 — Circuit diagram of the two-stage amphifier,

C1-CB, ingl, — 1- to 20-pF compression trimmer
(Arco 420 or equiv.i.

G - 10-pF microwave ceramic capacitor [ATC-
100-B100MC, available from American Techni-
cal Ceramics, Inc., 1 Norden Lang, Huntinton
Station, NY 11748).

C7,C12 - 0.1-UF, 20-volt disk ceramic.

28, C11 — 1-4F, 20wvolt tantaium electrolytic,

ca, C10 — 470-pF feedthrough.

instahility, Working with semiconductors that ex-
hibit high pain ot ubl requires some care in
choosing decoupling component values winch will
prevent the amplifier stage from oscillating at ht or
vhi, where the transistors wsually have extremely
kigh gain,

Pe-Board Construction

The amplifier is construvted on a single piece of
feflon diclectric, 1/16-inch thick pe boord. The
hoard has one-ounce copper foil on both sides, [to
not try to use the usual glass-epoxy or paper-base
pc hoard material; anything but Teflon or ceramic
is much too lossy at uhf.€ Try to hold the accuracy
to *1/64 of un inch, especially the width of the
base and collector circuif lines, The layout s s
simple that the board can be construcied without
etehing at afl; transfer the pattern to the board in
pencil and carcfully cui through the fup copper
layer with a sharp knife, The copper can then be
peeled off the Teflon base material in two steips by
carefully lifting the end of & sirip and pulling it at
right angles to the board, The amplifier could alse
be constructed on a single-sided Teflon board with
the _r;i;cuit lines cut from adhesive-backed copper
fail,

o not substitute a ditferent thickness board;
the thickness amd the line widths determine the
impedance anid resonant frequency of the strip
line, The width of the boaid can be vhanged to suit
vour heat sink hut it should not be less than 3
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432 MHZ

2N6136
Q2

J1, J2? - Coaxial connector, miniature type JCM,
SMA, ur BNC.

L1, L2, L3 — Stripline inductor {see text and
drawing).

1, Q2 - Motoroia 2NB61386 transistor,

BECT, RFC3 — 0.15-U4H molded miniature choke,

RFC2, RFC4 — Ferrite bead slipped over lead at
cold end of RFC1 and BFC3.

RFCE, RFCT — 5 turns No. 20 enam. wire, close
wound, 3/16-inch 1D,

RFCE6 - 0.24H rmolded choke
VK200 or equiv.).

{Ferroxcube

mches wide to provide an wdequate ground wkew,
After the board is cunstructed, ail holes are drilled
and the heat sink 1% then prepated,

Heat Sink

The heat sink s consiructed from a section of
finned aluminum material upproximately 8-11/32
¥ 5 inches. The fins ate 2 inches high and 090
inch thick.® This represents an approximate heat
radiating surface area of 300 square inches. A
single flat plate of aluminum, bent into a U shape,
could be wsed but its overall size would he
considerably larger to provide the same surface
area.

Atter the heuat sink is cut to size, the strip line
maunting hales can be drilled and tapped into the
aluminum. Holes for the transistor mountiing studs
should be dnfled and any fin material cut away
where it might interfere with the mounting nuts on
these studs, Adequate heat sinking is extremely
important; most uhf power transistors will rapidly
destroy themselves if their junction temperatures
are allowed to excecd about 12500, Also keep in
mind that heat sinks are only effective if the heat
generated by the transistor it efficiently conducted
to the sink, Paor mechanical connections between
the transistor cases and the heat sink will do no
goinid, no matter how large the hewt sink is. For this
reason, a thermal grease® must be applied to the
transistor studs before they are installed in the heut
SNk,
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Shielding and Final Assembly

Thiee pieces of a double-sided copper pe-board
maaterial are suldered in place to provide a con-
venjent place to mount the input and output
connectors and dc filtering components, The 1f
connectors should be mounted on the end shields
before the shields are aswsembled to the strip-line
board,

All components, with the ecxception of the
transistors, may now be mounted to the strip-line
board and shields. Keep all component lead lengths
as short as possible,

Use 2 minimum amount of heat when soldering
to the buse and collector lines to prevent them
from Jifting off the board; a small 25-watt solder-
ing iron is best here. Next, install the emitfer
grouading ribhons (Fig. 3) to connect the two sides
of the pe board together,

Place the strip line board assembly on the heat
sink and check the alignment of all mounting holey
and the transistor studs. This is extremely impor-
tant; misalignment of the board may overstress the
leads on the transistors and crack their top caps.
The flat bottom portion of the transistor stud
should lie flat against the heat sink without placing
any strain on the transistor leads, When the
alignment seems correct, apply thermal grease o
the transistor studs and fasten the transistor to the
heat sink. A torque of 5 inch-pounds **should be
applied to provide the proper thermal contact to
the heat sink, [Finally, tighten the board mount-
ing screws and carefully solder the transistor leads
ta the board using a minimum of heat.

It is important that the above sequence of
assernbly s followed exactly; these transistors can
be easily damaged if their leads or caps are
overstressed, To replace a tiansistor, revetse the
above sequence.

Power Supply Requirements

A power supply providing between 12 and 17
valts de at § amperes is required for operation. A
regulated supply is preferred to minimize transients
during keying, atthough it is not necessary as long
as the voltage never exceeds 17, The amplifier may
be run on 12 to 13 volis for mobile use and will
provide 25 to 30 watts output at thiy level,

A suitable regulated power supply with short-
circuit protection is shown in Fig. 4. The entire
regulator, with the exception of the transformer
and transistors, taay be assemnbled on a singfe small
pec board. [f desired, the regulator transistors coutd
be mounted on the heat sink with the amplifier
transistors if the heat sink is suitably enlarged.

Temperature Data and Cooling Requirements

The heat sink described above will provide
adequate cooling with no fan or blower if it is
**[EDITORS NOTE: Those who may not have a
torque wrench can obtain the correct depree of
tightness by hanging a weight on a wrench until the
wetght is supported without further movement, As
an example, a one pound weight supported 5-
inches away from the siud will meet the require-
ment given by the author.]
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SHADED AREA INDICATES COPPER REMOVED

~8ACKSIDE IS ALL COPPER~ PRINTED CIRCUIT BOARD
MATERIAL: TEFLON, DOUBLE-5:DED LAYOUT
{ QUNCE COPPER, %" THICK

Fig.. 2 — Layout for the pc board, The dielectric
material is Teflon, 1/16-inch thick. Dimensions
should be followed within 1/64 inch,

mounted where air can circulate freely. If you
want to enclose the entire amplifier in a cabinet,
use the heat sink as the back or top panel with the
fins outside the box. If the heat sink i moonted in
# closed area (behind a rack panel or under a cax
hood} some air flow from a smali fan will be
required to keep the transistor case temperature
down.

At the full de input of 75 watts, the case
temperature of the final transistor (the. hottest
one) should not exceed 2000F, My unit never
exceeded 160°F with no blower or fan, However,
keep in mind that extra power will be dissipated as
heat in the {inal fransistor if they are operated into
a mismatched load, Always provide extra vooling
capability just in case; it is much better than
replacing linal transistors,

Tune-Up and Performance

[nitial tune-up is performed with the full
collector voltage applied and between 1/2 and 1
watt of rf input, Changing the supply voltage will
drastically affect tuning by cauwsing the junction
capacitances of the transistors to vary.

BPER
SOLCER  Symipe
\ \f| EW SHOWN
e @ STRIP OF COPPER SHIM
B bl ROARD ; +(810-.020 THICK )
T WIDE, 37 LONG BENT
soLpER ARDUND BOARD THRU

- TRANSISTOR MOUNTING HOLE
CROSS-SECTION VIEW

Fig. 3 — The copper foil on both sides of the board
s bhonded together by means of copper strips
through the transistor mounting holes.
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Fig. 4 — A regulated power supply suitable for use
with the amplifier. The output is in the range of 15
to 20 volts at 5 A, Resistances are i/2-watt unless
otherwise specitied.

CR1-CR4, incl. = B0 PRV, 5-A silicon diodes,

CHS5 — 1N5614, ‘

Connéct 2 VSWR indicator in the input line and
adjust C1 and €2 for minimum input VSWR.
Next, adjust C3, C4 and C5 for maximum output,
{iradually inerease the rf input power and repeat
these adjustments, monitoring the power supply
current at all times. A sudden jump or oscillation
uf the collector current indicates instabiity and all
bypassing and deconpling components shouid be
checked before proceeding, My amplifier exhibited
no instability at all; the collector current climbed
smoothly as the input drive was increased,

Despite the fact that this amplifier operates in
Class C, the output power is a tairly linear function
of the tf input power level, As little as | watt of of
input will produce about 10 watts of output
power; the gain falls off quickly below this level.
The efficiency at full dec input (75 wdtts}) was
measured as 52 percent; this produces almost 40
watts of rf output. An a-m or ssb 432-MHz signal
may be amplified since the unit is fairly linear. Do
not try to modulate the collector of the final
transistor direcily unless the collector supply volt-
age is reduced considerably; the voltage peaks may
puncture the collector-base junction., Video modu-
iation is also possible using the same precaution as
with voice.

Spurious outputs were checked on an AIL 707
spectrum analyzer and all were at least 34 dB
down, The highest output observed was at H6d
MHz (-34 dB). The [44-MHz output (only 12 4B
down out of my varactor) was at least 60 dB below
the 432-MHz energy.
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R{ =~ 1000-0hm linear-taper composition contral.
Tt — 117-V primary; secondary 24 volts at 5 A
(Stancor P-6378 or equiv.).

U1 — UAT23 voltage regulator,

VR1 — 36volt, 10-watt Zener diode (1N2991B or
equiv.).

Operation

On-the-air tests were most gratifying. My nor-
mal local coverage has increased considerably and
several new states were added during a few weeks
of operation, The amplifier provides sutficient
output to drive the K2RIW kilowatil0 and will be
used heve as a high-level driver for a tripler to 1296
MHz as soon as | can find a 75-wait transistor for
1296!

APPENDIX

1) Blakesiee, “Practical Tripler Circuits”, ST,
March 1966, p. 14, Fig. 1(C).

2) Motorola Semiconductors, 2N6136 Data Sheet,
NS5ET44, July (971, "
3) Sead, “Microwave ESngineer’s Handbook',
Vaolume I, Artech House, Dedbam, Mass., 1971, p.
115.

4} TPT, "Reference Data for Radio Engineers”,
Howard Yams and Cd., Inc.,, New York, 1969,
Section 22,

5) A full-size layout is available from the author
for a SASE. .

6) Teflon Board material available from Minnesota
Mining and Manutacturing Co., Type *“CU-CLAD”
K-6008; Military Type FLGT062 C1/1 (double
sided).

7y Adhesive-backed copper foil available from
CIR-KITF, North Adams, Mass.

8§) Heat-sink material available from Thermalloy,
[ne., Dalias, Texes, Type 6153, lengih & inches.

9) ‘Thermal Grease available from Wakefield
Engineering, Inc., Wakefield, Mass., Tyne 120,

10} Knadle, *A Strip-Line Kilowatt Amplifier for
432 MHz", Q8T, April and May 1972.
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ARRL QSL Bureau

I'ne function of the ARRL Osf Bureau is to facilitate
delivery #o amateurs in the United States, its possessions and
Canada, of those QSL ceeds which arrive from amateur stations
in other parts of $he world. A you have 1o Ju is send your QSi.
manager (see list below) a stumped. self-addressed envelape,
abort 4 1/4 hy 9 /2 inches in size, with your name and address
in lhg usual place oa the front of the envelope and yvonr call
printed in capital letters in the upper left-hand corner,

Cards for stations in che United States and Canada should he
sent ta the proper cyll avea bureau listed helow, Regendt chianens
aren bold tace,

W1, K1 WAL WNIL « Hampden County Radio Assosation, Box
216, Forest Park Station, Springficld, MA 41108,

W2 K2 WAl WB2,WN2 - North Jersey DX Assn. BOL Box 50§,
Ridggwood, N 07451,

WIKIWAIWNI =~ Jesge Bieberman, W3KT, RD 1, Box éa,
Valley Hill Rd., Malvern, A 19355,

W4,K4 ~ North Atabama DX Cluh, P.O, Brx 2035, Huntsville, 41
S5804,

WA4WBA,WN4D - 4. R Baker, W4LR,
Melhourne, FL 32901,

WEHS,WAS WBSWNS Kenneth  J.
Kesterfield Blvd., Enid, UK 73701,

W6, K6.WAs WBEWNs1 — No. Californiz DX Club, Box 11, Las
Altos, CA 90022,

W7, K7, WAT WNT ~ Willamette Valley OX Club, log., P.O. Box
$55, Portland, OR 97207,

WH, KR WASWEBEWNSL - Columhus Amatenr Radin  Assn..
Radio Room, 280 E. Broad 8t., Calumbus, OH 43215,

W9, K9, WAGWBIWNS — Naorthern llingis DX Assn,, Hox Siyv,

. Elmhbuest, [1. 60126,

Wwal — Reggie Hoare, WoOYP, PO, Box 115, Mitchelville, 1A
EUJELR

KO WAPWEG WNoL — Dr, Phillip D. Rowley, KpZFL, Route I,
Box 455, Alamnsa, (00D 81101,

KP4 — Alicia Rodriguez, KP4CL, B0, Box 1081, Ran Tuan, PR

PO, Box 1989,

Isbelf, WsQMI, 306

(1501 v

KZg Lee Dubre, KZ30T), Box 407, Balboa, $Z, Hox 407,
Halbou, CZ,

KHe.WH6 - John H, Oka, KHADQ, PO, Box Lol Ales, Qahn,
HI 864701,

KLTWLT - Alasks QNL Bureau, Star Rouvie Box 63, Wasitla, AK
G96B7T.

VE1l — .. I, Fader, VELF(Q, P.O. Box 663, Halifax, NS,

VE2 ~ A G Daemen, YE21I, 2960 Dohlas Avenve, Montreal
301, PO,

VF3 — R. H. Buckley, ¥E3UW, 20 Almont Road, Downview,
ON

VE4 — [, E. MeVittie, VESOX, 647 Academy Road, Winnipeg
RIN OER, ME.

VES — A. Lioyd Jones, VESIT, 2328 Grant Road, Regina, 5K,
545 SES.

VEG « D. C, Pavidson, VE6TE, 1104 Tratford {w, NW, Calgare
47

VET — H, R, Hough, VETHR, 1291 McKenzie Rd., Victoria, BC

VES& — Yellowknife Centennial Radie Club, P03, Rax 1944, Yel-
fowknife, NWT, Canada.

VO = Brest Ash, VOLAA, B0, Box &, 8t Joha's, NY,

V(O3 — Goose Bay Amateur Radio Club, PO Box 2332, Goose
Bay, L.H.

SWE — Leroy Waiste, 3% Hannum St., Ballston Spa, NY 12020,

I These bureaus prefer 5 X & inch or No. 30 maula
enwelnpex,
(8l Bureans fur other U8, Possessions and for other

corindries appear in the fune and December issues of @257,

Note: First{lass mail in the U.S. and Canada is now 8 an nunce.
QS1. Buresw users should send their manager enough two-cent
stamps to cover the envelopes on file,

IS YOURS ONFILE
WITH YOUR QSL MGR2

Qctober 1972

A

50 Years Ago |
__[JB—-’

October 1922

. Electric wave filters were generally unknown

to the amateur fraternity in 1922, although they
had heen invented somme vears earlier. A non-
mathematical description of low-, high- and band-
pass filters, by Dr. Jewett of the Western Electric
Company, marks the first appearanice i the
citguits in ST, Annther new development, of
more immediate concern to the amateur, is des-
cribed by P. I3, Lowell of the Bureau of Standards
in a paper on operating vacuam-tebe amplifiers
from e supply. The method wvsed a resistor
connected across each tube filament, each having
an adjustable center-tap returned to the common
plate and grid connections for minimizing hum.
The plate supply had a tube cectifier with g 10-UF
vapacitor filter. Both radio and audio amplifier
stages were operated on ac, but the detector was a
crystal because fube detectors were too sensitive to
hum,
.. . On the pperating front, a third series of
transatlantic tests were annouwnced for the coming
December - this time with separate fransmitting
periods tor each district and Canada, together with
sitent periods in which to listen for Huropean
amateurs. And to emphasize the growing problems
in international communication, the Tratfic Man-
ager pleads editorially for the use of GMT, while
the adoption of Esperanto #s @ common language is
urged in the ‘‘International Amateur Radio”
column.

October 1947

... In a period when standing-wave indicators
were very mueh fhe subject, the wurious develop.
ments in that line were capped by the ultimate in
simpticity - the Twin-FLamp. Designed hy WaHVV,
it was described by him in the lead article. This was
the day when 300-chm TV lgad-in was 4 popular
type of transmisston line for amateur antennas, and
the Twin-Lamp could be made from nothing more
than a few inches of line and a couple of flashlight
bulbs, A usetul tool for antenns adjustment, it was
fater instrumental in uncovering the existence of
unsuspected “paraflel” [ine currents when incon-
sistent readings were obtained with it.

This issue is also notable in being the one in
which the &-mneter “Halo” was introduced in an
article by WIMUX. Offering horizontal polariza-
tion together with lack of asimuthal directivity, it
enabled better communication between 6&-mefer
mobiles and fixed stations, horizontal polarization
heing prevalent among the [atter.

. . Upgrading 2-meter mobile gear is the theme
of two urticles: one, by W5SFPJ, on a mobile
superhet receiver and the other, by W3HWN., un
simplified crystal control using the new vhf crys-
tals.

. “Happenings” announces that FCC  has
formed a new division un armateur affairs, headed
by W3GA under the supervision of FCC Chief
Engineer WIDF. - WIDF




Though the autbor’s theme may seem
somewbat abead of its time, at least
with respect to amateur radio work, it
may not be. WB2EZG bas been work-
ing with voice-recognition circuitry for
commercial applications for quite
some time. It is boped that this presen-
tation will be sufficiently thought pro-
voking to encourage some readers to
develop control circuits along the lines
saggested beve. A number of practical
applications for voice-recognition con-
trol systems exist — aids for the
bandicapped operator, and conve-
nience and increased safety of oper
ation for the mobile-unit amateur,
Certainly there should be some value
to this concept if applied by contest
operators! The fundamentals for devel-
opment of a working circuit are pre-
sented in this article. Who will be the
first to develop bis own voice-
recognition control systew:?

Autheor shown holding the parameter-extractor
circuit board he built.

Limited Speech Recogniiion

BY VINCENT BIANCOMANO.* WB2EZG

'V'OICE CONTROL of machines has long been

same, but not nearly so alike as to have simple
vircuits respond to everyone’s command.

under study at many places throughout It would be desirable, however, to utilize the
the country. Unfortunately, success has been ob-  voice as a means for accomplishing certain func-
fained only by using sophisticated equipment that tions despite the initial drawbavks of the method.
the average amateur has no access to. It isdifficult  Some applications exist for the amateur, which will
enough for circuitry to recognize speech patterns, be discussed at length. The following describes 2
but in addition, the human-factors problem enters.  method for achieving a limited speech-recognition
Simply, people pronounce words somewhat the scheme for uny words desited, using operational

* 1546 Richmond Rd. Staten lsland, Ny amplifiers and integrated-circuit logic, or transis-

10304.

Fig. 1 -~ Block diagram of the parameter extractor

torized circuitry.
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Fig. 3 - Extractor response for a simple-structured
word. Slope detector output is not shown,

Basically, the system vonsists of a parameter
extractor, which is essentiallv an analog-to-digital
vonverter, The logie which foliows recognizes the
passage of certain speech patterns. called “‘events.”
This will be clarified shortly,

The Paraineter Extractor

One would desire to use the most reliable
characteristics of speech to have the ultimate in a
system of this type. By “reliable characteristics,”
ane tefers to components of speech that are Tikely
to undergo minimum speaker-tospeaker varistion.
Lt 15 anyone’s yuess as to what parameters ace
optimal, The particular extractor constructed had
amplitude, zero-vrossing (for high-frequency con-
tent), and positive derivative (rise in energy of
spoken word) detectors. A block diagram is shown
in Frg. [, with the schematic in Fig. 2,

Consider the digital-output wave forms. Note
that if each autput state is independent of atather,
at any time, cight events are possible; that is, for a
given instant of time, all may be high or low, one
of three may be high or low, or two of three may
he tigh or low. Recognition of a word is determin-
ed by the occurrence and sequence of events. We
are thus faced with the problem ot abtaining logic
circurts for detecting these sequential events. An
example is shown, using two parameters for sim-
plicity.

Logic Design

Ohserve the two digital outputs for the spoken
word “control” which emanates from the para-
meter extractor (Fig. 3). The word is broken up
into four events, designated E1 to E4. The choice
is not exactly arbitrary, as one can see. When a

change of one or moTe parameters occurs, an event
point can he chosen.l We need logic to detect the
four events.

The ocenrrence of gvent BF can set a Hip-flop.
The amplitude wave form (A} would be taken to
an ANL gate along with the negation output of the
zero-crossing wave torm, Z, so 2 flip-flop F1 would
be set by AZ. FI now acts &s a memory. recording
the fact that E1 has occurred. This output,
“anded™ with the next event E2, cun now be used
to set another fhp-flop. F2 is thus st by F1AZ,
Stmilarly, event three would be recorded by F3,
heing set by ¥2AZ. Kvent four would need a set
input of F3AZ to F4. The output of the final
flip-tlop vun be taken to some relay through
suitable current drivers to controf anything imagin-
able. The same word can also be used to tuin off
appliances with some ingenuity in design at the
final tlip-tiop.

Results

One can expect success of the order of better
than nine times out of ten if' certain precautions
are taken and one realizes the system [imitations.
The circuit is not foolproof. When proper thres-
holds are set at the comparators in the parameter

— . e

~EETIGKS, TVE DONE THAT BY ™
/" HAND FOR YEARS/ ARE YOU |
‘. SOME KIND OF NUT2

extractor, the circuit will respond to a wide range
of voices. No age is present at the input circuit, but
might be added if needed. One must first he aware
that “hollering” the circuit off, or rushing the
speed at which the word is pronounced, only
Jdecreases the probability of successful execution.
Secondly, words whose binary wave forms 4pproxi-
mate closely the chosen word will trip the circut,
even though other events may have occurred in
between. The latter may be cuted if one is willing
to redesign the logic for this effect, using more
gates and increasing the cost. Third, one may find
that threshalds work adequately for the male
population, but not for any but deep-voiced
females. Fortunately, such a device would not be
used by the whole world, but rather for a few
people at mast, so there is no problem.

The cirenit has the advantage that it js largely
invariant to the speed with which the word is
prenounced; it is recommended, however, that a
timing circuit (monostahle) be added in the logic,
giving the user 2 maximum time to pronounce a

i Strietly speaking, five events should he cho-
sen for this word, although four are picked.

Closaup view of the parameter-extractor module,

QST for
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given word. This is desirable for two reasons. First,
it decreases the chances for accidental talk off on
two counts. The first is strictly timewise, the
second advantage is that & word must be said in
isolation of context to effect an output change.
This means that if one uses the circuit to turn on
his rig while using the same microphone he
ragchews with, then the word he uses will not
accidentally turn off the rig {if the key word is
accidentally spoken) unless said in isoldtion.

To wontinue, the monosiable is also used to
reset the flip-flops shouid a person miss execution
with his first try and want to try again. Lastly, one
must resign himself to the fact that on some days
fie will not pronounce the key word or words as he
did the day before, and will have to settle for &
decrease in the percentage of “hits” versus tries,
This is a human error and oae cannot expect aon
thinking logic to decipher a babbling human using
simple systems. To conclude, these are the steps
that should be followed to obtain a working
sysiem!

1) Choose a word or words, meaningful or not,
with a reasonable number of events. The longer the
word, the more significant the number of events.
tPerhiaps B or 9 events is a reasonable number.)

2) Adjust paramefer extractor for pear-
consistent  digital outputs when the phrase Is
spoken by a small population.

3) Design logic for detection of events.
Applications

Uses for the scheme discussed, as far as ama-
teurs are concerned, may be broken into three
categories: entirely practical, semipractical, be-
cause present activity in a phase of amateur radio is
limited: and future, because of present technology,
limited or nonexistent amateur activity, or be-
cause it is a disadvantage to have this method of
control for other reasons.

UsinG
SPEECH-RECSQOGNITION
CONTROL HERE OM ¢
ﬂ['l

:-'r,:'
.f \‘
fﬂﬂ:\ weaeze | o ~JUST ONE
/#APP LICATION~
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A) Practical: Probably this system would be
most advantageous to handicapped amateurs. A rig
could be tumned on, and antenna couid be rotated,
or a voice command could transmit a standard
88TV or cw message. The second use would be in
repsaters, where the control decoder would be
designed to respond to a voice command instead of
audio tones. The third use would possibly be that
of remote band switching in mobile communica-
tions. The operator would not have to use his hands
to adjust antenna matching networks, etc., an im-
portant consideration.  Also consider that some
day, all vigs will probably have instant band switch-
ing, which will make it cven easier on the mobile op-
etator.

B) Semipractical; A reasonable percentage of
amateurs engage in radio control of model air-
planes. It has been expressed by the modelers2 that
theit constant goal is realism in model flying.
Talking the plane up or down is equivalent to
talking to the co pilot of the ship. Such commands
given to the co pilot would be “gear-up™ or
“ten-degree flaps.” The last command, incidental-
ly, would appear to be a good choice for a word.
Most modelers are not hams, but there is no reason
to believe that the aims of both groups differ
sipnificantly when it comes to model flying (or
maodel boats).

) Future: Applications for voice gadgets such
ay these might be found in amateur satellite
control, or in voice-to-Morse, or voice-to-RTTY
converters, Admittedly, these ere future prospects,
but certainly one is not reaching for the moon(!)
when the suggestion is made.

Cost

The system described is not a computer, nor
could it be if amateurs were to build it. Hence, the
system is not neatrly as perfect as one would like.
This is reflected in the cost, perhaps $235 for the
extractor for those with some kind of junk box.
The price of the logic drcuitry Jdepends on the
wotds chosen and might approach $15 for sotne
words, The price of the power supply is not
inclided. Plus-and minus-voltage supplies are used
in the original circuit, but certain low-cost opera-
tional amplifiers can be made to work as lineax
clements using only a single 5-volt supply. Ninety-
percent or better accuracy is not bad for $40 or so.
Perhaps this method of machine control merits
consideration by radio amateurs. 0

2 Interview with Al Lobaito, President, Rich-
mond Model Flyving Club, Ine.
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OAKEY—

An Op-Amp Electronic Keyer

BY L. H. VALE.* VK5SNO

THE EEYER described here is probably one of
the simplest and most economical to build of
alt the TO keyers.! A duai operational-amplifier
{op amp) integrated circuit is the only active
element used, except that, in most cases, it is
necessaty to use an output transistor,

Two op amps contained in one [C package
perform the necessary functions in a most efficient
manner, and the circnit offers several advantages
other than simplicity, The speed is independent of
supply voltage variations over a wide range, the
mark-space ratio is independent of the speed
setting, the output wave form is « square wave with
fast rise and fall times, and the characters are
self-completing following an extremely brisf opera-
tion of the appropriate paddle contact. The power
consumption is very low and the circuit is most
flexible in that it is simple to change the output
polarity from negative- to positive-gaing dots.
Sufficient power is available at the output to drive
4 relay or transistor; but the basic keyer will key
some transmitters directly,

Before describing the circuit it would probably
be advisable to describe the operational amplifiers,

#39 Celton Rd., Gawler, South Austraiia 5118,

LEDITOR’S NOTE: ‘Fhe author is referring to
the basic design of W9TD. Ricks never published
his design, although copies of the originad cireunit
using vacuum tubes have been cireulating since the
early 1950s, and a commercial version has heen
marketed. The tirst reference in Q87 to the TD
kever was by Old, ““Transistorized Electronic Key
and Keyer,” in the May 1959 issue. Various later
semiconductor eircuits based on the original TO
desipn have appeared; the one enjaying cuxvent
popularity, “The Micro-T'0Q Keyer.” by Opal, orig-
inally appeared in the August 1967 issue of OST
and has been included in recent aditions of the
Handbook.

TRIGGER
INPYT

QUTPUT

(A)

Fig. 1 — At A, a simplified circuit of the dot
generator, and at B, the dash bistable circuit,
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partioufarly their method of operation in this
keyer, In the Motorola MC1437 IC or its equiva-
tent, there are two separate identical amplifiers in
one package: each is a de amplifier with a very high
voltage gain (about 45,000} and differential inputs.
As used here the IC reguires a dual power supply,
that is, one with a positive voltage output and with
a second output of equal voltage but negative
polarity with respect to ground. In this cirenit the
op amps are used as differential switches; Le., if the
noninverting input is more positive than the
inverting input, the op amp is positive (almost to
the value of the positive supply buw) and if the
inverting input is the more positive of the two, the
output is negative to the same degree. In the,
condition when both inpufs are about equaf the
output voltage Is between the two exiremes, but
this condition does not occur in this keyer except
duzing the fast transitional periods. Because of the
high gain of an op amp, the ditference between the
inputs needs to be no more than a millivolt to
swing the output to cither positive or negative
extreme,

In the first of a number of keyers built uging op
amps, the positive output state was the key-up
condition, and the negative state was equivalent to
key down. In this latter state the pup cutput
transistor which was nsed to key 2 hlocked-grid
transmitter was in the conductive state, However,
the keying polarity can be reversed quite simply, so
that the cutput is positive on key down, to operate
the transmitter directly without using a keying
transistor. The choice of catput circuits is dis-
cussed latex,

Dot Generator

The simplified circuit of the dot generator is
givent in Fig. 1A, The output of the op amp, ULA,
is fed to the noninverting input (marked “+*) via
the voltage divider R1 and R2 and is also fed via
R3 to the inverting input (marked **--**) which is
connected via (1 fo ground.

The operation of the dot generator can he
described by commencing at a time when the
ountput has just become positive, At this time the
noninverting input (+) is positive and the inverting
input (-} is negative because of a negative charge
on Cl. Therefore the output remains positive. The
capacitor charges positively via R3 until the inver-
ting input becomes more positive than the non-
inverting input; when this occurs the ontput swings
negative, putting a fixed negative voitage on the
noninverting input via R1 and R2, and charging C
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Fig. 2 - Keyer circuit for negative-going keyed
output. Mo connectians are made to C pin
numbers not shown. All fixed resistors may be 1/8
W except R1, which must be 1/4 W or higher, Parts
not listed below gre for text reference.

negatively until the inverting input becomes more
niegative than the noninverting input, At this time
the output swings positive and the cycle repeats
itself, with the circuit behaving as a free-running
multivibrator.2 The period of oscitlation is gov-
etned by the time constant of R3 and C1; speed
ranges of greater than 10 to [ can be obtained with
a single value of capacitance, if desired.

Dash Bistable

if an op amp is connected as shown in Fig. B
with resistive feedback from the output to both
input terminais, and if the de¢ voltage fed to the
inverting input is a smaller portion of the output
than that fed to the noninverting input, the circuit
becomes bistabie and the outpnt will maintain
itself either positive or negative, according to how
it has been set, If this circuit can be triggered by
the dot generator to change from one state o the
other at the beginning of each dot, its oufput can
be used to fill in the space between each second
pair of dots to form dashes.

The triggering circuit for the dash bistable can
be seen in the basic circuit of the kever (Fig. 2).
Pulges are capacitively coupled from two oufput
terminals in U1A, the dot generator op amp, The

2widlar, “Monolithic Operational Amplifiers —
the Universal Linear Component,™ Natiopal Semi-
conductor Note AM4, April, 1968,
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EXCEPT AS INDICATED, DECIMAL YALLUES OF
CAPACITANCE ARE N MICRCFARADS ( wf ),
DTHERS ARE IN PICOFARAQS { pF OR pyFl;

RESISTANCES ARE IN CQHMS |
e 1000,

CR1-CR10, incl. — Small-signal silicon dicde, 50 V.

BA — Linear tapar, law wattage.

U1 Dual ~operational amplifier,
MC1437L or equiv.

Motarola

normal output of UlA (terminal 12) is coupled via
3, R12 and CRS to the inverting input of U1B,
and an auxiliary output (ferminal 13) via C2 and
CRA, This auxiliary output terminal is normally
used for frequency compensation and gives a signal
which is much lower in amplitude than the normal
output, but of opposite phase. When the outpat of
U1B is positive, CR6 is conductive, allowing the
positive pulse from €2, at the start of a dat, to pass
to the inverting input of Ul1B; this causes the
output of UIB to swing negative, making CRS
conduct instead of CR6. The positive pulse via C3
at the end of the dot does not affect that state of
1118, but the pegative pulse at the start of the next
dot turns the output of U1B positive again,

Gating Circuits

When the dot paddle contact is open and the
output of ULA is positive (oft) the circuit values
are such that the noninverting input of UlA is
more positive than the inverting input, which is
held down by CR2Z, The output of ULA thercfore
remains positive until the dot contact is closed.
This brings the junction point of R4 and RS fo
abeut ground potential and the noninverting input
mote negative than the inverting input. The output
of UlA swings negative (on) the holds itself in that
condition until C1 becomes charged as described
earlier. Once the UlA ontpui has swung negative,
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RI10 effectively replaces R11 and the dot will
complete itself correctly if the paddle contact is
opened. Closing the dot contact for & microsecond
is ample to form a full dot.

CR4 assures that the dash contact activates the
dot generator and CR3 commences the second dot
necessary to form a dash, When the dash contact is
open and the output of U1B is positive (off), the
noninverting input is sufficiently inore positive
than the inverting input and pulses from the dot
generator are not able to cause ULB to change
state, However, when the dash contact is closed,
the jusction of R18 and R19 assumes ground
potential so that the leading edge of the first dot
turns UIB on until the beginning of the next dot,
which turns U1B off; the wcond dof completes
itself and finishes the dash,

The function of other components in the
vireuit is as follows: RE, R2 and R3 form a voltage
divider to set the voltage at which CR2 holds the
inverting input of U1A when the dot contact is not
vdosed, and the voltage drop across R3 offsets the
forward drops across CR1 and CR7. R12 reduces
the amplitude of the pulses from U1A o a sufe
value for the input of U1B.

CR8, CRY, and CR10 form an OR gate to
combine the outputs of UIA, UIB, und 2 hand
key, which will be found invaluable when tuning
up the transmitter. 1t is suggested that a single-pole
double-throw switch be used so that the dash
contact on the paddie can be switched in instead of
a separate hand key. This feature would then serve
for tuning up, and would also convert the keyer to
aperate like a norinal bug for visttors.

When the basic circuit given as Fig. 2 is used,
the output voltage s positive for key up and
negative during the dots and dashes. It is more
convenient for some applications to have the
output voltage negative for key vwp and positive for
key down. This is accomplished simply by rever-
sing the polarity of the supply lines, IC supply
terminals, diodes, and the electrolytic capacitor.
The circuit for a positive-going output is shown in
Fig. 3.

Output Connections

The simplest method of connecting the keyer
to a blocked-grid transmitter is shown in Fig. 4A.
With this connection it is necessary to use the
positive-going keyer circuit (Fig, 3). The possibility
of being able to use this method of keying with
your transmitter can be aseerfained as follows,
Connect a variable resistance of, say, 10,000 ohms
across the key terminals of vour transmitter and
increase the vaiue of this resgistance until the
transmitter ceases to transmit (this point can best
be determined by listening on frequency with a
receiver — how one does this with a transceiver is a
problem we have not bad to face). Measure the
voltage across the resistance and the current
through it. If the potentital is less than 23 volts and
the current less than about 10 mA, direct keying of
the transmitter by the basic positive-going-output
keyer is possble,

The power supply voltages will each need to be
at least 60 percent of the voltage found from
measurements described in the previous paragraph.
Before connecting point A (Fig. 4A) to your keyer,

#ADDLE A
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Fig, 3 — Kevyer circuit for positive-going keved output. Values of components are the same as in Fig. 2,
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with OAKEY. At A, simple circuit for direct
keving of blocked-grid transmitter, at B, a tran-
sistor driver for keying blocked-grid transmitter,

connect it to the keyer positive supply voltage,
Select 4 value for R6 such that the transmitter key
terminal is approximately one valt positive. Dis-
connect point A from the keyer positive supply
and select a value of R7 that maintains point A
under this condition to a volt or so more positive
than the negative supply voltage., R7 should be
found to have a slightly lower value than Ré. After
determining the value of the resistors, connect the
keyer, C4 is for key-click and transient sup-
pression; its value must be found by experiment.

If a transistor is needed to couple the keyer to a
blocked-grid transmitter the circuit shown in Fig,
4B may be used, Determine the minimum value of
resistance which can be placed across the trans-
mitter key terminals without causing the trans-
mitter to come on, Choose a value slightly greater
than this and measure the voltage across it. This
resistor value should be chosen for R20 in Fig, 4B,
and the collector-emitter voltage rating of Qi
should be comfortably greater than the voltage
across the resistor, Cl is for key-click protection
and should be chosen to be as large a value as
possible before the keying becomes too soft. Your
transmitter may nof require the use of a capacitor
at all,

The use of a relay in a keyer affords complete
de isofation between the keyer and the transmitter,
but introduces time delays which may affect the
mark-space ratio of the keying. The circuit used
with a relsy is shown in Fig. 4C; the total supply
voltage should be a little higher than the relay coil
requires. The resistance of the relay coil should he
at least 500 ohms, If necessary, the mark-space
ratio of the keyer can be adjusted to compensate
sormewhat for relay delays by varying the ratio of
positive to negative power supply voltages.

Power Supplies

The power supply tequirements of the kever
are qaite low and the voltages are not critical. It
has been found possible to vary the supply voltages
between 16 volts and +15 volts (which was the
maximum voltage available at the time) without
varying the performance. At less than +6 volts one
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TG POSITIVE SUPPLY
KEYER IS NEGATIVE - GQING (FIG. 2}

TC NEGATIVE SUPPLY
IF KEYER IS PDSITIVE - GOING (FiG. 3)

(Cl

IF

and at C, relay keying. See text regarding values or
types of components not listed below.

CR11 — Bmall-signat silicon diade, 50 V.

Q1 — Silicon transistor; see text,

keyer showed a tendency to oscillate at a higher
frequency during the transition periads, although
anather worked at £4 volts, During development of
the unit, voltages of +8 volts were used. The
maximum voltage tating of the MCI1437 is +IR
volts, but there scems to be little point in using this
voltage unless u large vutput swing is required, The
voltage rating of C'l must be at least 20 percent
greater than each supply voltage.

Fig. 5A shows how the positive and negative
power supply volages can be esily developed
from the transmitter filament supply if one side of
the supply is grounded, as it normally s, If the
filament supply is 6.3 ¥ ac, the de voltages will be
+8 volts,

Another method of obtaining the power supply
voltages would be to use two l-watt Zener diodes
of the desired voltage and feed these via resistors
from the transmitter supplies as shown in Fig. 5B.
It must be remembered that the output current of
the keyer when ased in the direct output con-

ZRi2 »aY
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Fig. 5 — At A, a keyer power supply operated from
8.3 V ac, and at B, keyer operating voltages
obtained from higher voltage supplies. See text
regarding values or types of components not listed
below,

CR12, CR13 — Silicon rectifier, 26 V or higher, 1
A.
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Table 1. Table of Substitution Pin Numbers

MCI437L. 709 No. 1 709 No. 2
PIN No. PIN No. PIN No,
2 6
5 2
B 3
7 4 4
8 3
9 2
12 6
12 5
14 7 7

nection (Fig. 4A), or to drive a relay (Fig. 4C), is
supplied by fhe power supply and allowance
should be made for this in the choice of the
dropping resistors, R21 and R22. If this method is
used and the transmitter supply voltages are
switched on and off, an extra Jdot may be
developed on switching. The power requirements
of the keyer when used with an output transistor
are very small, This enables semall batteries to be
used if required.

Variations and Performance

it is possible to use two 709 type ICs instead of
the MC1437, and, in fact, the development work
on the keyer was done with 709s, which were more
readily available. Pin connections, if the TO-5 type
of 709 is used, should be changed according to
Table I. No ofther changes are necessury. Other
types of op atps could also be used, probably with
some circuit changes, but the output capabilities
may not be as great, The 741 has not been found
successful in this circuit.

Various aspects of the performance of the
keyer have been mentioned above. The writer has
used a keyer containing a pair of 709 and a 2N404
output transistor to key an FL1UOB transmitter
(the value of R1 in Fig. 4B is 3900 ohms and 1 is
A1 uF), using the power supply shown in Fig, 3A.
Another unit using an MCI437 and a le-uF
capacitor for C1, Fig. 2, has a speed range of lass
than 4 wpm to 44 wpm and kevs the FL10DB
through a 2N3634. The current method is to key
the FLIOOE directly from a positive-going keyer
(Fig, 3) using two 709s. The fast rise and {al] time
of the characters should be an advantage in the
development of full break-in circuitry, which is a
future project. [o=r—]

Wide-Band Fm
{Continued from page 21)

The passive filter (C3, 4, C5 and L1 in Fig. 5)
has an insertion loss of only 1 dB, uses no
transistors, and has a large dynamic range. The
filter has a cotoff frequency of 3.3 kHz, and its
response is down 14 dB at 12 kHz. It is also an
impedance fransformer, [000 to 22,000 chms.
Values were worked out by making the input and
output capacitive reactances equal to the mput and
vutput resistances af the cut-off frequency. The
resonant frequency of L1 and the two capacitors,
C4 and €3, is about 3.8 kHz. The 0.7 Hy required
for L1 was obtained by using the primary of an
Argonne AR-154 audio transformer. The vutput of
the filter is fed te the audio input of the varzctor
modulator, Fig. 4.

The transmitter has been checked on a fre-
gquency modulation monitor, giving 2 deviation of

* 15 kHz,with a linearity better than 3 percent. [t
has also been monitored at 222 MHz, the fourth
harmonic «f a §5.5-MHz output frequency, with
60 kHz dJeviation, using a receiver having enter-
tainment-type bandwidth.

Canstruction

The tirst photograph shows two versions of the
exciter. The larger was tacked together on [arge
pieces of copper<lad board. This has the active
filter referred to above. but is otherwise similar in
circuit to the smaller version in front of it, also
seen in better detail in the second picture. The
second model is on double-sided circuit board,
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with the rf circuitity on cne side and the audio
components oa the other. All components are
mounted on glass standoffs. Fhe board 15 4-3/4 by
2-3/4 inches in size, for mounting on studs inside a
1 by 4 by G-inch chassis, with the miciophone jack,
deviation control and emtput connector monnted
ort the side of the box. 5

e Strays "%

SOME ADDITIONAL QUESTIONS FOR THE
GENERAL LICENSE EXAMINATION

1. Can an AM transmitter be operated only till
noon of each Jday?

2. Are “Henry” and “Gilbert™ related? In Watt
way'?

3. 1s “OHM™ an abbreviation for QLD MAN?

4. 1f yvou touched the primary terminals of a
high voltage transformer would it make ynu feel
secondary?

5. Are matches reaily kept in a match box?
How ahout a lunch box?

6. Can a person drown in 2 sine wave?

7. If you touch the bwo wire leads of a charged
condenser, will it give you a skin effect?

3. What is QTH? (Cutey H) (check one) {a} a
transmitter location ot {(b) a pretty YL named
Harrlet?

9. What is a Joule? (check one} (a} a unit of
energy. {b) the efficent house maid next door (c)
or a three carat diamond?

10. A sine (sign) wave is used mostly by
whom? (check one) {a) A faboratocy technician (h)
A catcher making motions behind the batter’s back
(c} or a striker picketing in front of a factory? —
WE4OHH, in Flaride Skip.

QST for



100 Watts on
160 Meters,

Using a
BC-458

The converted BC-458-A, 5.3- to 7-MHz surplus
transmitter. The dial markings on the front have no
relation to the frequency of the 160-meter output
but can be used as a means of log settings of the
PA tank capacitor, C65.

BY PHILIP H. BARNES* W3MTK

I WAS [NTERESTED in joining the group on
166 meters but was faced with the problem of
not having a transmitter for the band. As is
generally known, few of the transmitters manufac-
tured these days have the capability to be used on
160, 1 wanted to be able to use the maximum {egal
power, 100 waits (after sundown) in my state of
Maryland, but did not have the desire to construct
an entire ssbfcw  transmitter. Faced with the
possible expense involved for a new transmitter, it
appeared that the most economical way for me was
to construct some sort of mixing circuit that would
accept the output from a low-power 80-meter
transmitter to produce the [60-meter signal and
then go on to amplify it to the desired 100 watts.

A BC-458 Command transniitter appeared to be
my best choice. 1t had a very stable oscillator that.
when tuned to 5.8 MHz and mixed with the 3.973-
to 4-MHz signal, could be used in the 1.8- to
1.825-MHz range. Of course extensive modification
to the Command transmitter would have to be
made, but it would be nothing that couldn’t be
done with parts from the junk box. Also [ think
that it’s nice to say that a part of the equipment
¥'m using was constructed by me,

The block diagram in Fig. | shows what is
necessaty to get the I160-meter sighal generated.
One note of interest should be mentioned here,
though it has been treated adequately in the
Handbook, when the oscillator frequency is above
the modulated signal, the resulting signal will be
inverted. This is not important when using cw but
if a Isb i60-meter is desired, then usb must be
generated in the exciter transmitter. With g-m of
course, it would make no difference.

* 328 Winter Quartexs Drive, Pocomoke City,
MD 21851,

October 1972

Modification of the BC-458

tt is helpful, though not essential, to refer to
the original schematic and parts list of the trans-
mitter., These may be found in some of the older
surplus-radio conversion manuals published a few
years ago. Many of the parts will be reused hut
quite a few will be of no use because of the change
in frequency.

I started the job by stripping the transmitter of
all parts that would not be required. This left me
with capacitors CS8 to €63 and €65 to C68,
inclusive, and R68 and R72. I did not change
anything in the 1626 oscillator area. The antenna-
tuning coil, L3532, and its roller contact were
removed and were used in the final amplifier
plate-tank circuit. The flexible gang-tuning shaft
was disconnected and removed by driving out the
1/16-inch steel pins from the mechanical couplings.
The original antenna-coupling circuit (T54) is not
needed, so it was discarded, as was the variable-link
shaft, The knob from the variable-link shaft was

5.8 MH2
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EXCITER
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3,875 T0 4,0MH:
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f .@ anp,
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Fig. 1 — Block diagram of the method used to gen-
erate the 160-meter signal.
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used to turn €63, the oscillator-tuning capacitor.
Drill out the rivets holding the bracket suppott for
RTI, connected to pins 2 and 7 of the tesonance-
indicator tube, V53, Then use one hole for the
mounting of an added variable inductance in the
grids of the amplifiers. The wther hole is used for
the mounting of a ground post.

Construction and Wiring

The 1626 oscillator-tube sucket 15 nut disturbed
and the remaining two sockets are wired for the
6AGT mixer and a DC3 voltage regulator, as shown
in Fig. 2. The otiginal power socket on the rear
vhassis wall was replaced with a4 5-pin plug which
provides cunnections for the 12-V filament, 250 V
de, 300 V dc regulated, ground, and the grid-bias
voltage. The high voitage is supplied through a
Mitlen high-voltage connector. The original antenna
connector was removed from the front panel and
replaced with an 80-239 chassiv-type receptacle.
Another 80-239 was installed at the rewr of the
chassiy for the low-level T5-meter ssb signal input
to the mixer stage.

The lo26 oscillator stege is supplied with
approximately 105 volts B+, which is regulated by
a 0C3, An added 6AG7 mixer stuge was located in
the remaining socket at the rear of the transmitter,
and a tuned circuit made of L1 and a 330-pF
capacitor is located just below the sovket.

Fig. 3 - The oscillator components in the metal
compartment, and the 1626 tube are unchanged
from the original state aiter setting to & fixed
frequency ot 5.8-MHz. The voltage regulator (0C3)
and a mixer eircuit (EAG7) have been added across
the rear of the transmitter. The disabled roller coil
that served to tune the transmitter is used again
with an added coupling ¢oil made of B&W type
3906-1 stock. The high-voltage connectar accepts
the B+ while the S-prong plug at the rear receives
alt other voltages necessary for operation.

The ortiginal roller coil, in the amplifier stage
L52, is conuected across the plate-tuning capacitor
hut does not have enough inductance (154D to
reach the desired range. A 200-pF mica capacitor
was added to obtain resonance at 1.8 MHz. The
padding capacitor, (67, was reset and relocked
with the plates at full mesh. With thiz chunge the
amplifier will tune 1.8 MHz,

The output coil, 1.3, consists of a F-inch section
of a B&W Type 3906-1 inductor that is 2-1/2
inches in diameter, 8 turns per inch, This coil has
an inductance of about 4.5 UH, which appears to
be correct for matching a 5(-ohun antenna system.
This coil is mounted at the cold end of the roller
coil, now designated L2, and is supported by strips
of l-inch-long polystyrene glued to the inside of
the four coil ribs. Depending upon your particular
antenna system and the impedance presented to
the transmitter. vou may need a different coil
value for 1.3. One amateur [ Know uses four turns
of No. 12 wire in this same circuit.

Tuning and Adjustinent

The oscillator runs continuously and is set o
aperate at 5.8 MHz. The wb exciter is tuned from
4 to 3.975 MHz to obtain an output between 1.8
and 1.825 MHz. The amplificr grid circuit coif, L1,
is aljusted for maximum output midway between
these two i60-meter trequencies.

The 75-meter signul should bhe limited to about

S to 10 watts. Overdriving the cathode of the

6AGT may result in damage to the mixer or cause 2

loss of output because of improper mixing levels.
{Continued on page 55}

Fig. 4 — The underside of the BC458-A shows that
only a small amount of work is required to convert
the transmitter for 160-meter operation. C65 is
tuned trom the front, while C87, a padder, is tuned
from a hole in the right side of the transmitter.
B3, the large capacitor at the rear, is tuned for a
frequency of 5.8 MHz by means of the relocated
kriob, then left alone. The operating frequency is
varied by tuning the ssb exciter.

QST for
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Fig. 1 — Dimensions of the test dipole.
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identification of axes of radiation-pattern

HE RESONANT DIPOLE ANTENNA has been

successfully used by radio amateurs and com-
municators the world over, Yet, some aspects of its
radiation of radio energy are poorly presented in
antenna manuals and often misunderstood by the
user, Ty better understand the radiation of energy
from a resonant hf dipole, & series of airborne
measurements were. made on a full-scale hf dipole
installed in a typical field situation. The dipole
configuration shown in Flg. 1 is typical of those
under test and represents many amateur antenna
installations. The dipole is mounted between non-
conducting wooden poles less than [/4 wavelength
above smooth ground and is trimmed to resonate
at a test frequency near 8 MHz.

The test dipole received signals emanating from
4 linearly polarized antenna and transmitter towed
behind (and isolated trom) an aircraft by plastic
rope.l The position of the zircraft was accurately
controlled to fly in circles uf constant radius and
constant elevation around the test dipole. The
signal level received by the test dipole was measur- .
ed to determine its response to the constant field
radiated by the aircraft transmitter,

Pattern Display

The conventional azimuth and elevation patiern
displays do not allow for convenient display of an
antenna’s radiation at all azimuth and elevation
angles, Cunsequenily, a different format was em-
ploved which can be visualized by placing a plastic
hemisphere over the test antenna, The radius of the
hemisphere must be sufficiently large so that its
perimeter is in the far field of the test antenna.
Lines can be drawn on the surface of the hemi-
sphere representing the magnitude of the received
signals, When viewed from directly sbove, these
conjour lines represent the radiation pattern of the
antenna at any azimuth or glevation angle, When
projected vertically downward onto 2 flat plane
and adjusted to show a linear elevation-angle scaie,
the plot is called a stersographic projection. kig. 2
illustrates this type of projection and provides
convenient axis identification for later piots.

Horizontally Polarized or Egy Response

The aircraft towed the source transmitter in a
horizontally polarized configuration around the
test antenna at a radius of three miles starfing at a
low elevation and progressing, in stages, to higher
elevations, Each orbit was at a constant radius and
constant efevation. This process was repeated in
steps of 5 or & degrees in elevation angle until the
orbit became too small (at high elevation angles)
for safe aircral't turning,

Signal levels received by the dipole antenna
then were drawn on the surface of the hemisphere
(or perhaps more accurateiy on its flat stereograph-
ic projection) in contowss of equal signal strength.
The contours of signal strength are provided in 3

¥ 26070 Kriste Lane, Los Altos Hills, CA
94022

lBa.mes “Transmitters Towed Through Air
Test Antenna’s Radiation Pattern,”™ Electronics,
October L8, 1965.
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dB steps, The resultant pattemn is shown in Fig. 3.
The maximum response occurred broadside to the
dipole at an elevation angle of about 50 degrees.
Deep nulls ocenrred off the ends of the dipole, The
response decreased considerably at low elevation
angles.

Eg Response

The process was ropeated with the source
transmitter towed in a vertically oriented configu-
ration, At low elevation angles the vertical orienta-
tion of the source transmitter provided an ade-
quate soutce of vertically palarized signals; how-
ever, at higher elevation angles the polarization of
the source should be normal to a line between the
test antenna and the source transmitter to simulate
the signals artiving from the distant ionosphere.
The pattern of the source transmitier was known
and a correction factor varying with elevation angle

Fig. 3 — E¢ or horizontally polarized radiation
pattern of the test dipole.

was used to compensate for fhe inability te tow
the test source at the ideal orientation. Waves with
a vertical-polarization component normal to the
line between the test anfenna and the source are
referred to as the Eg polarization.

Again, contours of signal level were drawn on
the stereographic projection and the resultant £g
pattern is shown in Fig. 4. Maximum rtesponse
occurred from the ends of the dipole at about 50
degrees in elevation, Deep nuils occurred broadside
to the dipole,

Discussion

The E¢ and Egq patterns shown in Figs. 3 and 4,
respeciively, have bLeen calibrated so that siniiar
signal magnitudes are equal in each plot, These two
plots show that a dipole receives E.¢ signals well off

QOctober 1972

Fig. 4 — Eg or wvertically polarized radiation

pattern of the dipole.

its sidesand Eg signals almost equally well off its
ends, To better illustrate the true response of an hf
dipole to randomly or rapidly changing polariza-
tion of ionsopherically propagated signals, the data
used to make the Egy and By plots of Fig. 3 and 4
were combined. At uniform mcrements of azimuth
and elevation angle, the power response (Ep} of the
test dipole was determined by inserting the appro-
priate values of Eg and Ep in the formula Ep=
Ex + Ef and the values of Ej obtained were
wied to generate a2 power-response of a dipole
antenna to sky-wave signals which are randomly or
(Continued on page 55)

Fig. 5 ~ Power-radiation patiern of the dipote.
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The Heath IM-102
Digital Multimeter

ECAUSE INTEGRATED CIRCUITS have valt-

age and current requirements that are quite
different from vacuum tabes, the values of resist-
ance and magnitude of voltage in IC circuits ate
often of critical importance il proper operation is
to he assured, Analog multimeters designed to test
{fube circuits often do not have the sensitivity and
accenracy needed for testing solid-state projects.
However, ICs have, in effect, come to their awn
rescae. Low-cost integrated circuits can be combin-
ed In an instrument which can measure voltage,
current, and resistance with an accuracy 10 to 100
times hetter than that of the popular VOMs and
VTVMs. Heath's pew IM-102 muifimeter is a good
exampie of such an instrument.

The IM-102 has digital readout. A test instru-
ment with digital display has an important advan-

tage aot found in units with moving-vane meters. A
meter must be read by an vperator who can be
vonfused by multiple scales and who must estimate
the position of the meter needle relative to the
scale behind it If « digital display shows 1,675 V,
there isnt much chance for misinterpretation. The
digital readout of the IM-102 can he read easily
from ten feet away.

Heath’s digital multimeter (DMM) is designed
to measure ac and dc voltage, ac and dc current,
and resistance. Fullscale voltage ranges are 200
millivalts to 1000 volts (500 volts maximum for
ac), and the current ranges cover 200 micre-
amperes to 2 amperes. Six resistance ranges from
200 obms full scale to 200 megohms are also
provided, The polarity of dc voltage and curzent is
autoematically sensed and displayed. The unit may
be uperated from either 120 or 240 voits ac,

Accuracy of ineasurements made with the
Heath unit varies from range to range and depends
on the tolerances of the calibration standards used
ta align the instrument. With laboratory cquipment
the de wvoltage ranges can be set fo have an
acouracy of + O.I percent, plus or minus one
count; input impedance is 10 megohms or more for
all voltage ranges. Accuracy of the resistance
calibration can be ¥ (125 percent to & 1.5 percent,
depending on the range selected and the accuracy
of the calibrator used, Ac readings are average-
responding, but calibrated to read rms with accura-
cles from + 0.5 percent to & 1.5 percent. Ac-input
impedance of the IM-102 is 1 megohm shunted by
150 picofarads. The meter takes up to 2 seconds to
complete and display a dc measurement; the
10-megohm resistance scale requires L seconds,
and zc checks take 5 seconds,

Clircuits

A complete explanation of the circuit would
take far more space than is available here, We will
describe details of some of the more unusual
aspects of the design. A complete description of
the unit can be found in the instruction manual
¢(Heath part number 595-1346) which is available
for $2. A block diagram of the [M-102 is shown in
Fig. 1. If the RANGE switch is set for av voltage,
an ac-to-de converter is activated. Dc inputs are
passed directly to an analog-to-digital converter,
which is a duai-slope integrator operating from a

The ac-to<ic converter 15 constructed on the pe
board mounted parailel to the front panel. This
board is supported by the RANGE switch, The
fuse holders to the laft contain fuses used to
protect the input circurts of the digital multimeter.

QST for



DIMITAL - POLARITY AMD CONSTANT-CURRENT
READOUT OVER RANGE {HDIGATORS ] GENERATORS
'y
+ < - INPUT
{ T
CLOCK AND COUNT | | o | ANALOG-TO-DIGITAL AL ~T0-DC
CONTROL CONVERTER o CONVERTER —i—aﬁ.ﬁ:‘:
RANGE

Fig. 1 — Block diagram of the IM-102

constant-curtent generator (more about this circuit
later).

The outpui of the anaiog-to-digital (A/D} con-
verter is a string of pulses which are counied,
stored momtentarily, and decoded by digital-iogic
ICs. The operation of such counters has been
covered in detail recently in (577.2:3 and will not
be repeated here, Three Nixie cold-cathode tubes
and one neon lamp are einployed for numerical
display . Fach Nixie can display numerals from zexo
to nine. If the count goes above 939, the neon bar
lamp s activated. Thus, the waximum count that
can be displayed is 1999, Engineers usnally refer to
this type of readout as a 3-1/2 digit display. if the
count goes above 1999, an over-range indicator (z
neon lamp which back lights a printed section of
the front panel) is activated,

The “heart” of any digital muoltimeter is its
analog-to-digital converter., In the IM-102 the A/D
section has two basic ranges, 0 to 200 millivolts
and 0 to 2 volts, All of the multimeter functions
are adapted to provide de output in one or the
other of these ranges. A 40-kHz oscillator (called a
viock by digital designers) establishes the time base
for the instrument. Puring each measerement
period. 8000 clock puises are produced. The
digital-to-analog converter determines the number
of these pulses that enter the counter section using
a patented fechnique valled dual-stope integration.

Ipmacleish, “A Frequency Counter for the
Amateur Station,”* 25T, Octeber, 1270,

2Recent Equipment, “fldorado Elecirodata
Model 225 Frequency Meter,"” (5T, February,
1971,

3pecent Equipment, *Heath Model iB-101
Fregquency Counter,” (ST, May, 1971,

The. integrator uses an SL11862 high-perfor-
mance operational amplifier, {C1 of Fig, 24,
Integrating action, uveraging the level of voltage
aver a period of fime, is accomplished by RI18,
C108 and ICI, The input potential to IC1 deter-
taines how long it fakes to charge C108, fime
period Ty of Fig. 2B. VFor the remainder of the
count period, Ts. C108 ts discharged and clock
pulses pass to the counter circuit, The higher the
inpui potential, the faster C103 will charge, in-
creasing the number of elock pulses passed to the
counter during time period Tg. When a total of
8000 clock pulses have been produced, a reset
function is generated by the count-control section
and a new ecount period beging, The discharge of
(1408 is controlled by 4 constant-current source.
An appropriate constant-cutrent generator for the
polarity of the lnput voltage is selected automa-
tically by the digital circuitry.

Output from IC1 is fed to a voltage compara-
tor, 1C3 of Fig. 3. A comparator is a special form
of operational amplifier used to sense the level of
analog or digital encrgy. Qutput from the compara-
tor will be either logic high or logic low, depending
on the input potential and any offset voltage
applicd. When the input signal is positive, the
output from 1C3 will be Jow. This fow stage is
inverted by [C9C, and the resulting Jugh
activates 012 that the tramsistor twens on,
The neon {amp in the collector circuit of Q12 will
then be on, providing a visual indication that
posttive  input voltage is being applied to the
multimeter, A Aigh oufput from 1C3 will cause the
Q output of 1C4 to be Aigh, enabling the negative-
polarity neon indicator.

Output from 1C3 also activaies the appropriate

P congtant-current generator in the anafog-to-digital
GENERATOR converter. 1CTA and Q& turn on the positive
+7ERD
ADJ.
R1B
5000
100K 0 (
INPUT = COMPARATOR (&

° M ESEG
22 @

.t/x-lﬁ\." +H2AY
(A)

Q2
SPSI31Y7

October 1972

VL TALG,

Fig. 2 — {A} Simplified diagram of the dual slope
integrator. {B) Typical integrator cycle for 8000
clock pulses.
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current generator, while IC7B, 1C7C and Q4 enable
the negative generator, as shown in Fig. 3.

The circuit of the positive constant-current
penerator is gven in Fig. 4. Q7, a dual npn
transistor, coatrols the current source, The level of
output current is set by R139, R141 and ZD3, As
voltage drops across the two emitter-base junctions
equatize, the emitter current will be set by the
Zener-tiode voltage divided by the sum of Ri41
and R142, The control, R141. is calibrated so that
the output current is exactly 404 (A,

IC44

Q2
ETS083
13 i4
p”cﬂ" RAMP DOWN ¢, Fr 7] g
i 2 MCT76
COMPARATOR A< o LP LY
+2v 14 I E
0K
; ' MC789P
100 o
1c3 > — o
% SN72710 Y MCTITP
1560
~12V
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The digital-counter 1Cs and readout tubes are
located on the upper half of the circuit hoard. The
controls at the fower left are calibration adjust-
ments reached via holes in the rear deck. The slide
switch at the upper right is used only during the
calibration procedure,

Other Notes

Assembly of the IM-102 is an exacting, but not
difficult, task., One large circuit board holds most
of the components, The ac-to-dc converter is
vonstrueted on a smafl pc board which mounts
below the main board. The RANGE and FUNC-
TION switches mount into the pc board, eliminat-
ing tedious point-to-point witing of switch con-
tacts, This writer required 10 hours to cumplete
the assembly of the digital multimeter,

Calibration of the 1M-102 takes time and
patience, Heath provides a calibrator which delivers
200 millivolts to set one basic range of the A/D
converter and which contains a resistive network
that, using a 3.5-volt source from within the
instrument, provides the 2.00 volts needed to set
the other basic range. Calibration instructions
written for the Heath calibrator and for laboratory
standards are given in the [M-102 manual. One
weak point in the calibration procedure is that a
yery expensive ac standard is needed for alignment
of the frequency-compensation capacitors in the
ac-to-dc converter. The ARRL lab does not have
such a standard, so we cannot report about the
error, if any, when using the preset position given
for the trimmers as an alternative alignment pro-
vedure.

MEST
NEGATIVE

Fig. 3 - Comparator and polarity-indicating
circuits.

ETS083

TO CONSTANT-CURRENT
GENERATCRS
Q7 TO Q0

2N2712

X29AR25
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There are difficulties in using every test instru-
ment, and the IM-102 is no exception. Two
problems are common to all digital multimeters
when they are used in the ham shack. A digital
valtmeter is difficult to use for an alignment task
because the reading changes with each count
period, Any tune-for-maximum (or minimum) ad-
justment presents a problem because the flashing
numbers cannot be easily interpreted as an indica-
tion of relative direction as can a moving-vane
mdicator. The delay in a DMM from the time a
measurement is made until the reading is displayed
compounds the problem. Perhaps this ix why at
least one manufacturer has included a moving-vane
meter in their DMM.

Digital multimeters do not have sufficient
shielding and filtering to allow operation in a
strong 1t field, 1n the lingo of designers, they are
not rf “hardened.” Even a QRP rig will asually
induce enough if into the DMM low-level stages to
cause a random count or lock up of the counting
1Cs.

The [M-102 uses the same cabinet design as
employed for Heath's counters and prescaler, The
cabinet hag a mechanical problem in the design of
the combination handle/tilt bracket. The spring
used isn’t strong enough to suppart the instrument
in the til{ position, and the angles that have been
set by the design of the tilt mechanism are an odd
choiee, One ¢an only hope that Heath will find a
way o improve the handie design, and will make 2
modification kit available for those who suffer
with the current design.

When compared to its level of performance, the
problems with the IM-102 are minor. Using a DMM
opens @ new world for the experimenter, For the

DUTPUT 12y
o)

Bas.

TDAOL 143K RANGE
—

L R141

12K

W
Jo b MCTITR
12K i 1
“ 12

Fig. 4= Constant-current generator for positive out-
put.

first time he is able to check voltage changes in an
IC regulator and to set the fifament voltage for a
4X2508 at 6.0, Heath pioneered the fiest low-cost
oscilloscopes and VTVM kits; it is fitting that the
same Firm has the first DMM kit priced within the
budget of many amateurs. ~ WIKLK

Heath IM-102 Digital Multimeter

Dimensions (HWD) and Weight:
3 % 7 x 8 inches, 9 pounds,
Power Requizements: |20 or 240 V ac, BW.
Price Class: 5230,
Manufacturer: Heath Company,
Harbor, M1 49022,

Benton

QST

Sonar Sentry
Fm/{A-m Monitor Receiver,
Model FR-103SA

OW MANY TIMES have vou wanted to catry

an a-m broadcast receiver with you on a clhub
picnie, to a hamfest, ar to a convention? Probably
not very often! But how about taking along an a~m
receiver that can be used to monitor your favorite
2-meter fm frequency as well as the be band? The
ham-band feature certainly does tend to sweeten
the pudding, in this wiiter’s view.

Well, Sonar Radio Corporation has made it pos-
sible to keep up to date on the news, weaiher, and
amateur-band fm by offering their Sentry monitor
receiver, Three crystal-controlled 2-meter channels
pre geiectable by means of a three-pousition stide
switch on the side of the case. A telescoping whip
antenna ¢comes as a budt-in “‘radio-wave szmpler”
for vhi reception. A ferrite-bar antenna is contain-
ed within the receiver for use during a-m veception.

October 1972
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Because of the relatively common size and
shape factor of this eguipment (similar to that of a
Motorola HT-220) one can have 1 bit of extra fun
with the unit at club meetings ot hamiests. Ty
holding one of these receivers up to your mouth —
whip extended — amd say aloud your call letters,
and that you’rc monitozing “94.” Then get ready
for the stampede of curious fm enthusasts who
will ask vou what brand of transceiver you're us-

S8OkHZ

ERCEPT A% INOICATED, DECIMAL VALUES OF
CAPACITANCE ARE (N MICROFARABS \ uF |
OTHERS ARE IN PICOFARADS | pF OR LuF Y,
AESISTANCES ARE N QMMS

ke JOQO,

Fig. 1 -~ Schematic diagram of the vhi converter
used in the Sentry.
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Interior view of the Seniry showing the neat winng
layout of the components, The three crystals used
during vhi reception are visible near the center of
the pc board, The large air-wound inductor at one
corner of the board is used in the vihf converter.

ing! The receiver case is aqua in color and is trimm-
ed in a brushed aluminum finish, theteby providing
an appearance unlike other kinds of hand-held fm
sedr in present-day use. The writer bas had some
fun with this facade on more than one occasion.

Enough levity, Let’s exainine the circuit and
performance characteristics of the Sentry. During
fm teception the he receiver serves as the second
section of a2 double-conversion receiver. The user
must depress a switch on the side of the receiver to
activate a 2-meter converter and disconnect the
be-band loop antenna (see Fig. i) The output of
the converter is routed to the input of the broad-
cast receiver {mixer base) at an i-f of 550 kHz. The
oscillator tuning of the be set is adjusted to slope-
dJetect the fm signal. The overall circuit is configur-
wd pretty much the same as that of the bm Pip-
Sqawk described in ¢ST.1

During vhi reception a squelch circuit is activa-
ted and can be adjusted for receiver silencing by
means of a thumb-wheel control on the side of the
case. The squelch control, channel selector, and af
gain potentiometer are all located near one another
on one side of the receiver (right). The main-tuning
knob and a-m/fm switch are located on the op-
posite side of the case. An earphone juck is provid-
ed for those who are motivated to do some private
listening, A small trap door is available at the lower
rear of the enciosure for making it a simple task to
seplace the standard 9-V battery.

The writer became rather nonplussed when first
trying the Sentry for fm receition. Distant repeat-
ers were heard “full quicting” inside ARRL Hq, de-
spite the building’s steel framework, which norma-
lly makes reception ratherx difficult. This simpie re-
ceiver was exhibiting sensitivity characteristics sim-
itar fo those of some of the betier hand-heid fm
transceivers previously tested! The state of baffle-
ment increased further npon examination of the
circuit, for it was noted that no xf amplifier was
used ahead of the vhf mixer! The sticker on the
back of the case veads, “MADE IN JAPAN.” Could
be that a trip to Tokyo is in order, for there are
obviously some far-east electronics secrets that this
writer could use. Lab tests here showed a sensitiv-
ity of approximately 0.3 (V for 20 dB of quieting.
Not bad at aH for s basic a ctrcuit.

The sensitivity during a-m reception should be
good enough for those living in metropolitan areas
where local stations abound. However, the particu-
lar unit tested here was by no means a powerhouse
of sensitivity when compared £0 some other similar
TeCeivers.

Squelch action is smooth and stable. An input
signal of 0.5 4V will open the squelch completely.
Audio-output quality for both modes of reception

I peMaw, "“Fm Pip-Squawk Receiver ME-II”
(ST for August 1971,
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is good: there is sudio gain to spare, even on the
weaker signals, Battery life appears to be typical of
that for most imported reveivers using a stmilas
number of transistors {10 in this instance, includ-
ing vif converier). A miniature de voltmeter is -
cluded on the front panel of the unit fo show rela-
tive battery voliage during operation,

No i-f filter is used in the Sentry. Selectivity is
dependent upon the characteristics of the 435-kHz
i~f section in the a-m receiver. No cvidence of spill-
over from nearby adjacent-channel repeaters could
be noted, an indication that the selectivity is suif-
able for more casual use, No spurious responses
from commezcial services were ohserved during the
two-month period the receiver was used in the
Hartford area.

Though the receiver employs crystal conirol for
vhi use, one can tune above aad below the selected
channel and pick up signals from other amateur
stations. For example, when the crystal selector is
set for reception on 146,76 MHz, slight adjustment
of the a-m funing dial will permit 146.79-MHz sig-
nals to be received. The sensitivity decreases mark-
edly as the sel is tuned farther above or below the
crystalcontrolied channel it is set to receive.

Amateurs who enjoy listening to music, wea-
ther, and news, but wish aiso to keep up to date on
what their friends are saying on fm, should find the
Sonar Senfry to their liking. ~ W/CER

Sonar Sentry Receiver

Pmensions (HWD) and Weight:
5-7/8 % 2-1/2 x 1-5/18, 11 ounces.
Power Requirements: 9 volts dc.
Price Class: $50.
Manutactuzer: Sonatr Radio Corp., 73 Wort-
man Ave., Brookiyn, NY 11207,

100 Watis on 160 Meters

(Continued from page 47}

For Class AB1 operation of the amplifter the
idling cureent is adjusted for about 400 mA with the
700 voits of B+ applied. This is accomplished with
bhetween -30 and -35 volts on the PA grids and will
result in approximately 28 watts of plate dissipa-
tion.

Initial adjustments on the PA tank circuit were
made by using various settings of C635 and observ-
ing the indication of resonance on a grid-dip meter
which was tuned to a frequency between 1.8 and
1.825 MHz. The tuning of C85 is slow because of
the worm gear used, but does noet appear to be
critical. ‘Though the tuning is broad, I find there
are a few more watts of output when set for the
frequency in use.

Power Supply

The power-supply wiring is straightforward. In
this case the B+ fs 700 volis, but up to 1000 volts
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can be used. The sereens should recewve a regulated
300 volts.

A voltage of 250 is made available and is
regulated by the 003 within the transmiiter, This
voltage feeds the vscillator. Filament power (12 V)
is supplied to all but the mixer cirguit which
receives its requited 6 volts through a 10-o0hm
S-watt dropping resistor from the 12-V source,

General

The BC«438 command transmitters, 5.3 fo 7
MHz, are still available on the surpfus market at a
reasonable price. If yvou alteady have une, along
with the power supply companents, this 160-meter
transverter and 100-watt linear amplifier is just a
few hours away. Periormance at this 100-watt [evel
on 160 has been a lot of fun and very rewarding in

use. OEF—

HF Resonant Dipole
{Continued from page 49)

rapidly varying in polarization, In Fig. 5 some data
vertically over the antenna were also incorporated
nto the power plot from flights which flew in
straight lines directly over the test antenna thus
enabling the plot to cover the entire hemisphere,

The power plot can be used to determine the
gain of the dipele in the direction of a distant
station compared to its maximum gain. Values of
azimuth sngle to the distant station and of
clevation angle of the ignospheric path to the
distant station can be entered into the power plot
to defermine the gain for that particular path, The
power plot is especially useful for short- and
medium-ength paths where the ionospheric path
take-off anple exceeds 5 degrees in elevation, This
ange of take-off angies covers most QSOs on 40,
80, and 160 meters, At longer distances (fake-off
angles below 5 deprees) the performance of dipoles
at heights of less than A4 is quite poor and other
types of antennas may provide better low-angie
performance.

The power pattern shows oniy a smull advan-
tage to the broadside orientation of dipoles and
that reasonable perforinance can be obtained at
any azimuth orientation, The dipole antenna,
installed over flat terrain and at heights of M4 or
{ess, has been shown to be an exvellent antenna for
use 4t short and medium distances without regard
to azimuth orientation for sky-wave paths on §60,
80, and 40 meters. Similar measurements on
dipoles at other heights have shown very hite
degradation in performance at heights as low as
N10. At heights above A4 a pattern null occucs ver-
tically over the antenna and reduces performance
on short paths,

The horizontally polarized (E& maximum re-
sponse broadside to the dipole and the By maxi-
mum response off the ends of the dipole suggest
that crossed dipoles would perform well in polar-
iration-diversity installations on short and mediym

paths, 5]
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$Hints ==« Kinks

For the Experimente

MARKERS FOR THE 160-METER BAND

Many cotmmunications receivers fall a Little
short when it cames to zccurate tuning of the
1hU-meter band, With index marks being mostly at
the 10-kHz division, it is very difficult to obtain
sccurate tracking throughout the entire 200-kHz
range.

1 have found that most neighborhood television
sets radiate powerful harmonics of their horizontal
oscillatars, These signals are heard in the broudcast-
band spectrum, and can be used as accurate
markers i1 the 160-meter band,

The volor TV horizontal scanning frequency is
rigidly raintained at 15.734.264 Hz £ 044 Hz.

Therefare, the first usable amateur harmonic is the

{15th providing a wmarker at 1,809,439.90 Hz, the
f16th is at |,825.074.16 Hz, and so on through
the band.

If you uren't able to hear these harmonics, try
joosely coupling vour receiver into the antenna
swstem of your TV set with a short plece of
insulated wire . . . It really works. — Robert K.
e, WSYILN

A $3 PUSH-UP MAST FOR VHF

Most vhijuht antenna expetimenters have the
tower half of a simple push-up-type antenna mast
huilt into their home without realizing it. Building
cudes require that all plumbing fixtures be vented

to the outside. These vent pipes usually protrude a
few inches above the rouf surface, measure 1-1/2
or more inches inside diameter, and are 14 or more
feet deep.

The first step is to susvey the roof. Measure the
inside diameter of the various vents, Measute therr
vertical clearance depth with a long stick or 2
weighted string. Select one whose Iocation, size,
and depth suits your needs. Suitable nearby points
for installing sctew eyes or vther guy-wire attach-
ments may aifect the choice of vent pipe.

Next, select a mast. Its outside diameter shouid
be about 1/8 inch less than the vent pipe inside
diameter to insure a free-sliding fit in the vent pipe.
The mast length should be about 3 to 6 feet longer
than the vent pipe depth to allow a suitable [ength
to remain zbove when the mast is seated. Galva-
nized water pipe might be a good choice since it is
available in 20-foot lengths and is sturdy, though a
hit heavy, Thin-wall electrical conduit is 4 lighter
and a better choice if suitable lengths are available,
The WECMQ installation uses a4 14-foot length of
1-3/8-inch diameter woaden clothes-closet hanger
rod and is well saturated with REZ, a varnish-like
waterproofing compound.

A block of wood, shaped to fit the slope of the
root, is attached beside the vent pipe. The top
aurface should be level with or slightly above the
top uf the vent pipe. A split clamp is made to fit
the hase of the mast, Half of the clamp should be
fastened to the wood block. The loose half will be
attached when the mast hase is resting on the
black, The clamp insures against rotation of the
rnast caused by wind pressure,

install the guy wire anchors. Make an “educat-
e guess” at the Jength of each guy wire, Allow
enough wire for end fastenings plus 2 bit of slack.
{ower the mast into the vent pipe, Mount the
antenna rotor, Attach the guy wires permanently
to the top of the mast and temporarily to the guy
anchors. Raise the mast out of the vent pipe and
place the base on the wood block, The mast will
feun hecause of the slack in the guys, but will be
held in place by at least two of them. Adjust the
guys antit they are taut and the mast is vertical.
Fasten the guys permanently to their anchors. The
mast now can be lifted slightly above the wood
black in spite of the tension of the wires, moved io
the vent pipe and lowersd,

This completes the mast installation, Attach the
antenna, feeder and rotor control cable, Raise the
mast and secure the base clamp. This type of
installation may leave something to be desired so
far as mast height is concerned, but it is tdeal for
the man who likes to experiment with anfennas, Ity
low cost is also attractive, - Ted Swift, WeCMQ
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STANDING-WAVE RATIOS AND DIRECTIONAL
WATTMETER READINGS

With low-cost directional of wattmeters now
available cormmercially? as well as in kit form,2
and with these devices also being made by several
home builders,? more and wmore amateurs are
learning the degree of their antenna-to-feed-line
match in terms of forward and reflected “power™
ar, more propetly, volt-amperes, For most ama-
teurs, these numbers alone don't convey the
information as vividly as the value of standing-wave
ratio or SWR. We may not be any more accustom-
ed {o thinking in ferms of forwaid and reflecied
volt-amperes than we are to thinking of the speed
of radio-wave travel in furlongs per fortnight.

There s an exact relationship between the
values of forward and reflected volt-amperes and
the standing-wave ratio, The equation is:

1+ LR
" N P
SWR= —— E
- Pr_
g
Py =reflected volt-amperes
Pp = forward volt-amperes
But who needs it! You almost require an electronic
caleulator, or at least a shide rule to use the above
equation. A nomograph can be helpful, buf that
requires a straightedge, (You'd be amazed at the
number of items that have been substituted for a
good straightedge!} Some months ugo QST carried
another handy graph for making the conversion
between forward and reflected values and the ratio
of voltage (or cument) maxima and minima along
the length of the trapsmission line ¢ That one has
the disadvantage that vou still need to make a
calculation before the graph can be used.

The graph shown at Fig. 1 is very convenient to
uwe for determining the SWR. All you need do i
look along “the bottom edge for the forward
volt-ampere reading, and locate the intersection of
this value with that for the reflected volt-ampere
reading from the left edge, At this intersection the
SWR may be read directly, with no calculations or
straightedge required. As shown, the graph covers
forward “power” in the range between 1 and 1000
watts, and reflected “power’ between (1.1 and 500
watts, For the QRP man, the two scales may he
read directly in milliwatts, - RTPLP

1 gee Recent BEquipment, “Bird Ham-Mate
Directional Watimeter,”” O37T", May, 1972,

2 See Recent Equipment, “Heath HM-102 Rf
Power Meter,” OST, December, 1971.

3 See DeMaw, “In-Line Rf Power Metering,”
Q8T, Deeewher, L9639,

4 MeCoy, “A Power Bridge and SWR. Indicator
for 2 Meters,” QST July, 1971.

_1975chMuuen, “The Line Sampler,” OST, April

Fig. 1 ~ Standingwave ratio as a function of
forward and reflected wolt-amperes. lLocate the
forward volt-ampere reading from the calibration
along the bottom edge, and the reflected volt-
ampere reading from that along the feft edge. At
the intersection of these values in the body of the
graph, read the SWR directly.
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CENTER INSULATORS
FROM PLASTIC PLUMBING TEES

Another of fHe many ways that a plastic
plumbing T might be used in the construction of
antennas is gs the center insulator for a wire dipole,
[ use one of 1/2-inch diameter size so that the coax
can be passed through the vertical portion and the
braid and venfer conductor extend outward
through each of the two ports where connection ie
made to each half of the dipole,

THOSE CLAMPS TO MWD
ANTENNA WIRE (N PLACE

DRILL SMALL KOLES= ™,
o N

CENTER ——--
coNDUCTOR |

As shown in the drawing, 1 have drilled a pair of
hioles for the dipole halves to pass through to make
a loop aod then is soldered to the vuax center
conductor and braid that is passed through the
center of the 1. Sume may want to add a hose
clamps as [ have Jone, which helps fo hold the
dntenna wire in place, though the material seems
strong enough te do the jub without help. A
further refinement might be to seal the ends of the
T with a bathtube seafing compound to make the
installation twore watertight, - [ fngram, Jr.,
WB4BK X
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Left: BJ1W, 13th World Scout Jamboree, Japan, July 1971.Right: Francis 5. G. Hose, GZDRT entertains
the Chiltern Venture Seouts during JOTA at his station in High Wycombe, England.

Ham Radio -- Scowur Style

ONE OF THE MOST fertile recruiting grounds
for amatewr radio around the world is through
the Scouting movement. Through dispiays at Jam-
borees {national and international encampments of
Scouts held every few years), merit badge work,
lncally-organized exhibits at Scout-0O-Ramas, and
the annual Jamboree-On-The-Air, youngsters are
introduced to the wondertul world of hamming.
Here is an aTbum of pictures, Ham Radio — Scout
Style.

This year's QSL card issued by the World Scout
Bureau, CP 78, 1211 Geneva 4, Bwitzerland.

Advance word — there will be ham radio
stations as part of the “Merit Badge Mid-
way’ at Jamboree East, Moraine State Park,
Pennsylvania and Jamborse West, Farraqut
State Park, Idaho the first week in August,
1973, The National Jamboree Coordinator
for Radio is Perry F. Williams, WIUED, 12
West District Road, Unionville, Connecticut
06085.

4

VE3SHQ, the station of the National Headquarters
Venturer Company, Boy Scouts of Canada.

K2BSA, National Headquarters BSA Amateur
Radio Club, North Brunswick, New Jersey.



Harry Harchar, W2GND, former editor of Bowve’
Life magazine, offers the mike to a grinning Cub.

Bby Scout f Amaearica
WORLD-W1 JA:VIBOREE
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QASL card of WOBBSA, a special events station for
the Jamboree-On-The-Air at Placenta, California.
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Left: Lioyd Alberga, 6YSLA (right) intraduces members of the Polio Rehabilitation Traop in Jamarca to
amateur radio at 6YSRA. Right: K3BSA, the Jambores station at Valley Forge a few years ago.

Left: “Down Under” in Australia, there was fun and sun to go with JOTA activities. These are the
Taraubal Scouts, Right: Ewven in the Persian Gualf, Cubs and hams get together for JOTA at MP4BS,
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A
Atop a ten-story building, Scouts string up an-
tennas for CR7IA in Mozambique,

S

s

SHRFLT

Lxplorer Post 160, Box 22, Mankato, Minnesota
56001 offers this award for working 25 amateurs
in Scouting. Gary G. Hanson, WABIEF is the
advisor.

When did it all start? Len Jarrett, HBGAMS,
at the World Scout Bureau (itself licensed as
HBOS) sends recard of XBS, issued to H. R.
Phillips for the 1st Arundel Troop Boy
Seouts in Qctober 1917 — just sixty years
ago this month! The pioneer English station
used ‘accumulators’  [batteries, to you
W/Ksh; maximum power was 50 watts on
200 meters; range 5 miles on transmit, 800
on receive: operating hours most Wednesday
and Saturday afternoons; also licensed for
portable apparatus to work to the main
station within five milesi

2

WIOBSA, Fort Wayne, Indiana, with Paul De
Mond, WASWUC at the mike.

The 1872 Jamboree-On-The-Airr will be
Qctober 21 and 22, midnight Friday 1o
midnight Sunday, local time. Best chance of
the year to interest youngsters in ham radio
- get in touch with the Boy Scouts, either
some you know or through the Boy Scout
office listed in the telephone book, and
invite the boys to visit your station during
the time. It's & “‘conversation party™ rather
than a contest; no formal report 15 needed,
hut B5A Hg. would like to know who
participated: address 15 National Headguar-
ters ARC, BSA, North Brunswick New
Jersey (08A02, Gathering points on the air
include: 3590, 2940, 7030, 7280, 14070,
14290, 21140, 21360, 28180, and 28990
kHz. .

Some Scouts at the Racal Amateur Radio Club,

4 GE3RAC.
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How to Predict
Oscar DX

BY WILLIAM I. DUNKERLEY, Jr,* WA2INB

OON AN AMATEUR communications satellite
will be functioning to provide improved DX
possibilities. When will this “new kind of bund
opening” occur? When will the satellite be within
range of your station?

A useful feature of Oscar’s expected orbit is
that it will bring the satellite near vour location
about the same time every day, These near-
overhead passes might ocour at, say, % A.M. und 9
P.M. Thus, once Oscar & (Amsat-Oscar ) is in
orbit, and we determine the actua! near-overhead
crossing times, you'll know the general times of
day during which the satellite will be useful to you.

Next, with the help of some information from
WIAW, you can determine exactly when the band
will become alive! Beginning with the launch of
Oscar 6, WIAW will carry on its normal bulletin
schedule {see page 130), the times at which the
satellite will be over selected cities, plus equator
crossing times and longitudes. To approximate
when Oscar will be within sange, simply listen at
about the time given for the city nearest vou. The
eguator crossing times and longitudes given, enable
you to determine moie precisely when the satellite
will be within range.

To make ese of this data, the reader shouid
consult “Australis-Oscar 5 -- Where Its At, by
William Danielson and Sheldon Glick, WALLUQ,
QST for October 1969, page 54, and **An Aid for
Plotting Satellite Qrhits,” by L. Edler, WBEMVK,
Q8T for March, 1970, page 50. Oscar 6 is expected
to be launched with 4 meteorological satellite (Ftos
or Nimbus). The information in these articles
therefore applies. Further useful information
appeass in the 1972 Hendbook, page 475.

WIAW will transmit complete equator crossing
data for about the first month of uperation.
Thereafter, a reference orbit per day will be given
in addition to the “vities data.” The “codestore™
feature on Oscar’s 29.45 MHz beacon is also
expected to carry reference equator crossings.

Other Info

The chart on this page will enable you to see
where in the satellite’s output bandpass your
2-meter transmitter frequency will appear. When
listening for your awn signal, look several kHz on
cither side of the expected spot to allow for

INPUT
145.83

QUTPUT
29.38

145,901 29.45

146,00} 29.55

146.07 29.62

Oscar § input vs. output frequencies,

differences caused by Doppler shift. Caution: The
chart shows areas for low and high power. In the
low power area, signals in excess of 100 watts
effective radiated power (erp) will disrupt the
normal functioning of the repeater. Thus, Amsat,
the licensee of the repeater, requests all amateurs
to observe this power limitation. If you can not
sufficiently reduce your erp, the “slopes” of the
passband (ie. the high power area where the
repeater is less sensitive) can then be used
cautiously. Adjust vour frequency, power, and
antenna so that at no time, your repeated signal
exceeds the strength of Oscar’s 29.45 MHz beacon,

The hunch of Oscar 6 is now imminent. ft
could occur as early as Qctober 16. WIAW will
carry further news on launch possibifities as it
becomes available, On the launch day, WIAW will
transmit on its normal voice hulletin freguencies,
an up-to-the-minufe account of the satellite’s
launch events. B

AAAAANAAAAAAAAAAAANAAANNAAA,
: Oscar 6 Bibliography

Dunkertey, “Are You Ready for the Coming
1 DX Openings?"* OST, March, 1972,

< Dunkerley, “How to Get Ready for Qscar
g DX.” QST, May, 1972,

A"Oscar Gets FCC Okays,” Happenings of
] the Month, QST, May, 1972,

AHart, “QSP Via Satellite? ST, June,
1972,

* Managing Editor, QST
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REPORTED BY RICK . .SWANDER, *WA IPID/WASVRE
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ta those willing 1o fure their heams nortit DUIFH
placed 2 passel of hicky W/VE participants ! 274 to
foe enact} in his 10 meter phone log. 48 excellent
secomplishment from that tong-haal QOTH even
with superb conditions. And s the soap GPErd
wusic grows louder in the backgronnd we ask the
inevitable yuestion: will ten hotd up for next
vear’s onslanght of if? Tune in next February and
March, same {ime, same chaanel, for the answer to
that perennial mystery.

‘Ihis year log retulns were down again for the
qecond yeat In a 1oW but, as 38 years of log totals
have shown, a5 sunspois go down, log returns are
never far behind. pon’t start Teelng sarry for us
hecause the 2470 logs we did get kept us mighty
husy (just opening the envelopes!), Cw autnumber-
¢d phone 1265 10 1084 thanks to ahout 500
foreign oW J0gs. Check logs numbered 121,

This yew the «{,og-checkers Friend™ award,
commonky Known s “The Goiden Pencil’”” goes to
John Beck, YP2A of ZDR) fame. John typed all
5154 contacts {before dupesi on his own special
tog sheels and removed all dupes, Totals on each of
the 139 log pages were then compiled on 2 3 foat
long shret of page-by-page totals that listed ‘Total
Q80s.  “upes, valid Q350s, Points and Multipliers.
om th Aame sheet, the totals per band were also
listed. on a separate sheet John listed the first
person worked in each staie or prQVIACE and gave 3
cross refetence to the log sheet and QSC number
on that shest. Unless Tohn is a very [ast Typist, he
probably spenf more time on his log than he did i
the contest. / superd cubmission by th
Rembrandt of the DX Contest.

QST fc



Back in the listings on both modes after an absence
of 34 vears is KHBFF. Last time David entered he
took top phone honors in Hawaii using the call
KELKN, You won't have to wait as long to work
him again in the DX Test, David says he will be
back next year.

A new loreign box is introduced this year that
fists Q8Os per band for the top 10 single-op
slations in each continent on each mode, We will
try to come up with 4 different box every year or
two ani any suggestions you tnay have will be
appreciated. In fact, while you have pencil and
paper in hand drop a note to the Contest Advisory
Committee (W1BGD, W2EIF, W3GRF chairman,
W4UQ, KSTSR, WaDQX, WASUCE, WwWpHP,
VE2ZNV and KH6L)) and let them know how you
feel abolit the DX Competition mles. Their
purpose js to advise us of what you want but they
have g hard time doing their job if you don’t advise
thent,

For completeness, be sure to check the extra
weution at the end of the scores,

Before we sign off we will take a pause that
refreshes and make a plea that vour New Year's
resolutions include: tistening before transmitiing;
more frequent signing (if you are DX); giving both
your call and that of the DX on your last
transmission  (if you are W/VE); and being
courteous throughout the fray. And last, but not
jeast, sewmember the famous saying of esteemed
philosophet V.Y, Senny Tree, who said, “Before
and duting the battle make sure your house is in
order.”

SOAPROX
Melody of Voices

1 really must give a Iot of credit to my wife who
brings me meals and coffee and an occasional
toddy and never comptains when Vm lost for 4
weekends, — (KL7BCH) Recopying the log seemed
to take more time than was spent actually
operating. — (G3ZBA, G8ESI opr.) Here’s my
contribution to your eyestrain and beadaches for
this wear. — (G 1IWW) If people used a little more
sense and listened before they transmitted, the
contest would be much more enjoyable for

This rnass of wires belongs 1o WSWML!, who took
the top Delta Division spot along with nabbing
10th place among W/VE entries on phone. Pat’s
antenna sports 2 full sized ele on 40, 5 on 20, and
g on 15 and 10, all on a 52 foot boom. The
antenna sits on a 80 foot crank-up tower that was
fully retracted when this shot was raken.
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everyone, - (WBBIJW) WMurphy strikes again for
the third cunsecutive year. — (K68VL) This island
was suffering from sporadic power failures,

(KS6DY) Managed a quick 75 meter S5B WAC
with mry SB-101 barefood. — (WI1ECH) 1t was greatl

to hear those pile ups. (YB3AAY) Great
Contest! Got two new anes and that is a lof when
vou atready have 314. —~ (WaK)) Other than rotar
sticking, timal Blowing up and me sleeping oo
much T gness the contest way ok, - (WOLKJ)
Worked halt a dozen zeros on 10 with the yuad a
ruined pite of rubbish on the ground. — (G4ALE)
A very enjoyable couple of weckends. Roll on next
year, - (VE3IVX) Tt takes lots of valuable time
having to call through the pile ups with 50 watts.
Omly got 3 new countries but waorked enough
unconfirmed countries to wmake my roailman
weary. — (WB4SXX) I think it is imporfant to note
that band conditions appear to improve during
contests beecause of people just being there, Let’s
not write off 10 meters as 1 DX band just vet. —
(K6GRI) Weekend of March 4th and 5th Mother
Nature and Murphy teamed up to ice up my beam
and T wound up with a SWR of 5 to 1 on 10 and
15 meters. — (WIKSN)} The $B-200 1 ordered
arrived a2t 0005 on Feh. 5, o [ get a special
maultiplier tor trying to build the kit with one hand
and operate with the other? - (K9GSG) One guy
said, “I’ve blown enough air inte this mike calling
vou to blow up the Graf Zepplin.” - (VP2MY) |
noticed that W/VE asialions wers, in most cases,
ciuirteous and operated with good procedures. —
{KZ3IF) Long live 10 meters. ~ {K1VTM) Biggest
coup of the contest was finding YAION on upper
part of 10 meters all alone, - (WA2AUB) This year
was a disaster. Onfy my receiver worked 100% thru
it all. =~ (W2DEKEM)} Who would have thought VOs




harder than VEBs? Got VEB on 3 bands and VO on
only one. - (KG4CS) It was fun being DX for a
change, The pile ups were a preat experience. —
TWOYVA/YVSY Ten meters was a-jumpin. -
{WBZZIN) Had tots af fun and lost plenty of sleep.
= AW2RAD) Thanks to WASLNM who checked
out the [ogs while | was on my honeymoon. -
(KIHTZ} Qid Sol was kind on 10 meters this year,
but | fear conditions just can't hold up for next

year’s bash . . . but then, [ said that last year, --
(WB4YOJ) First weekend balanced modulator kept
me out for half the time. Becond weekend ice
storm froze rotator aund antenna to the NW. Had
freguent power blackouts of up fn 4 hours
throughout the March weekend. Just not my year,
- (VEIGCO) It’s an Excedrin contest all the way,
- (VE4XI} | broke up when the IA gave me
“Ao-California.”™ - {W7YTN) 1t was fun to he in

The

if the c¢lub box Inoks a litile small this year
that’s because it is. The drop of 20 affiliated clubs,
from 50 to 30, was caused by 2 lack of secretary
letters. To be listed, two points must be satisfied:

Clubs

future, Minnesota Wireless Assn., dedicates its club
score to the memory of Ernst Krenkel, RAEM.

Diividing the club tfotals by number of

ol ) R . participants vields spme (nteresting facts. lHere'’s
1} The club secretary must submit a listing of the  pow they rate on points per entry.
<luly entrants or all the club logs must be submitted i Frankford Radio Club 235713
in a group, 2) A minimum of 3 logs must be fisted rankiord Radio (. u - oy o
by fhe secretary. 2 Potomac Valiley R:ad.lg Club ‘ H09,701
Two new clubs appear near the top of the list, 3.  Northern California Contest Club 598415
the Western Washington DX Club with a i3 million 4.  Murphy’s Marauders 576,038
point Sth place showing, and the Central Virginia 3, Golden Triangle DX Club 356,618
Contest Club taking 1lth with 3 million points. g Western Washington DX Club 391,725
The Northern California Contest Club  jumped PR ot b -
from 12th to 6th and the Northern lllinois DX ; Ef“g‘“é’? ”l.‘,:“,f“‘“lﬁ xﬁ“""“"“”“ éﬁﬁi‘f’]‘g
Association got into the Top 10 after placing 15th b IC g ?Un wieless ub T
last vesr. Both clubs just about doubled their 9.  Orderof Boiled Owls 320,566
scores and should be wroups to laok for in the M. Northern California DX Club 296,522
AFFILIATED CLURB SCORES
' Phone
Club Seores Lfntries  Witner Winner
Piotomae Valley Radio ClubiMd.y ... ..o oo 4,976,111 B0 KI1LPL/3 WIiCRE
Frankford Radio Club{Pa.) ... oo e 63,514,192 76 W3GLY W2EHB
Murphy’s Marauders(CEY L. oo v c e e 42050748 73 KIZND K1VTM
Northern Calitornia DXClub ..., .00 oot iinn e 16,901,769 57 KRG8SI WoRG
Westarn Washington DX Club ..., 0 e e 13,352,667 34 WIRM WIRM
MNortherm Califoenia Contest Club ... ..o oot 837780y 04 WA6DKE . . ...
Golden Toanpte DX CRBUFIL) o.ovcv v v i et icvi e e e §.349.273 15 KATHA W4OBK
Richardson Wireless KIubCFex.) ... .. i iiaivnrarennn 638,104 M WASRXT WSOQBM
Northern IHinodis 13X Asdociation - ... ... ... i veennnn.. 6263691 17 WOLKJ WILKJ
South Jersey Radio Association .......coveevennnoi ... 381074 21 WIAFYS K2AAS2
Central Virginia Contest Club L. ... .. oueussnn i inaie e 3346875 12 W4ZEH  WAQUW
COrder of Boiled OwlstN.Y) Lou e i n a0 0,504,532 8 W2GGE . ...
North Alzbama DX Club. ., ..., e e 1487436 R v .. KAMG
Laurentian DX ClublQues) .. ... . o i e e 1,465,383 H VEINV YEINY
Niagara Frontier DX Association ......... ... ... ... . 0. .- 1.35T 488 7 KZKNV KILWR
Winnipeg DX ClubMan.) . ... e l.ie69nd L0 VE4X] VE4RP
Glousster County ARCINLY ..o e e BOR, 185 9 W2FRBF IEBF
Steed Citv Amateur Radio Club(Pay .. ........ AP TUR5i0 & oL W3KFI
ARINC Amateur Radio ClubMd.} ... ... .. ... ... T5R,274 11 WAZIYY  W3PWO
Culumbus AR Association(Qhio) ..... e e e 633,325 5 W8ZCQ .
LERA Amateur Radio CIUBCL) -ooveeoinr i iiiiiion o 592,860 K WoHIP/6  R6CN
Saint Louis Amateur Radio ClubiMo.) .. . 1+ X (L I B WETBR K@SGI
West Park RadiopstQhio) .....,...... RN 1 5 34 7 WBSFNF  WRKENE
South Eastern Virginia Wireless Assoc, .. ..... ... . e inn o, 356,261 6 .. WR4OXD
New Providence Amateur Radio Club(NJY ..o oL 389 116§ 5 .
Molalia Union HS Amatenr Radio Club(Ored .. ... ... .. ... 342513 T, WATOVU
Colpary Amatewr Radio Assoviation{Alta) ... .., ... . 0 oo 99,277 : Z VERAGY
Brallas Amateur Radio Club(Tex b .. ..o vvenivenn ) ciianas 122,601 6 W5QGZ
Spukane Radio AmatewrstWash,) .. ... oo o i R01,133 ] WIFSF WATROS
Parma Radio Club(Ohio} . ..., .. o i i, 73,398 % WBIRG WRBIRG
Chicago Radio Traffic Association(UL) .. .. oo s oy cvisne . 24,750 5 WOREC ... ..
Parkway West Amateur Radio ClubfMo.) ... ... e i 681 1 WNPDYV . . ...
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DX CONTINENTAL CHAMPIONS
W Phone
Single Op. Mudltiop. Single Op. Multiop.
5TEC) ET3JH Africa 5600w AGTWW
KRGBAY JAQYBA Asia JAZ2IW WwazBVI4X
QZILO YU3CY Europe CT18H GAANT
XETI1) VP2GYW MN.America XE111J KZBZZ
KHBRS KGBALY Oceania KHGRS KHBHCM/KHS
4MBKL LUZDKG S.America HCtRF I

the great battle with my Marauder. - (CESGOY I’'m
afraid at 66 1 am beginning to realize it is time for
someone younger to take over. — (ZS6DW) | wifl
enjoy the contest of ARRL every vesr, — (JAL1CG)
It is a very good contest, ~ (UAQTO) Hope to be
ofl 40 next time. Vertical did not work out to the
States. Back to the drawing hoard. - (VK4VI) In
the best time of 80 meter propagation the eleciric
company cut the electricity, ~ (EA3NA)} Very
thanks for the nice contest, - (OH@NI) Altogether
quite an experience, and that goes for the typing of
this entey too., Next time I'll get some proper log
sheets before 1 c¢ompletely wear oul my index
finger. — (SHICV)
Flying Fingers

1 fell asleep at the key right in the middle of a Q50
with WB2ZOFS at 2155 GMT. ~ (DL3BR) 500 wait
cw rig blew up on the 12th contact, ~ (WI1ECH)
The second leg, starting on 18 March, coincided
with oy TOth  histhday, -~ (G2DCY Regular
transmitfer on the blink. Searched the attic for oid

Viking [, removed 7 years of dust, and got i going
again. — (W5QF) Biggest thril! of test was working
KSelH and G4ALE on 40 with my indoor dipole
and exciter. ~ (WA3IGBU/S) 1516 contacts may
not sound like a lot, hut with 75 watts and an
antenta nailed on top of a packing case leaning
against the side of the house, it was tough. -~
(TI2WX) 1 can telf yvou that the ARRL DX
Competition is like a preat batile. But. what a
Beautiful  hattle! ~ (I5YZ} Missed the first
weekend of fhe ow contest. Can’t work much DX
from the business end of y paint roller, -

(WI1ONL) Lost 4 element quad just hefore the
second weekend in worst ice storm since [947, -
(WBBEUN) My chirp was so bad | had very few
dupes, everyone knew my signal the second they
hewrd me, — (VP2LAT, WASLCE opr.) This is my
26th consecutive DX contest entry, and 1 find each
as enjoyable a5 the ones before it. - (WSDB)
Sharpest operating ever, A great contest, —~ (W9JA)
Operated home station first weebend and 4ULITU
the secomd. = (W@HP) Ten meters here was like
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WAIRZS * Bl WASATAY s moogv Yo a3 ] RMIDY O B TR S S 1
WAILKX M WASHEV T 50 BREZ B de ee Tu T3 WeAXDs IR 1o s B L N
WAILKI 81| wANYY WSUAU/ 42 4o FH 491 En | Wabky Mot P mous
Wwalbua 37 ) WASNNA  gm “ASWL) SR TR % no | WV ELTES B
hIBKY ny [ RdALK frAss e LI & TR TS 4 ik o 59 bk
KIRM 31 [ R4AIL 3BZASS 1 15 A3 4% A | WulKI 14 8 21 i e
j U R b3l [ 4 N* 1 48 M ix 71 WaMEA th XX K6 AR g
K2ATT 04 | hdln 3 40 5 31 %6 Xr | WMl 7 0 R T * |
Rl Wi KACL i I3 4% mw v Hen b 14 3% V5 A s!
h2Qit, & | KAEY 4 (RN S N | Wosl'R " Towr A sl
RAVOT 2% M kAl 12 Uo7 | WYL Hoodn ot 44 el
WICHA &1 | Kk it W2 ond osa | wawvp o063 Th
WINKM 14 33 %9 e Xi| RALDR too RT A3 8T | WoyT# WosT g it ol
WL oo 8w B4 | KAMG 3l 3t 1 M Gl 52 | WIZRX 4 b0 t0g loa Wt
W'RE 4 44 5 02| K4OD K WADSY 3T ed f3 a0 | WAVRDY RN S BT Y
W2l AA 4 | ATTA* 73 5 WoHON® 2% 31 36 x] 34 | WBSHKG [ AR I TR
WIMB 341w ke B3| KAVEMW 4 RANXY 3 4a s0on? s | KOALL a1 AT Al
WIKADL T I 1Y 5% | WARY v 57 | Warsy s " | all [ RSNy LI R Y
Wzl i 10 md owi ol | R4LRW A% wellh 42 17 3 | WpELA + oy
WINT Moo3h o iaoss 31 ) Wabm it WLRG WM en TS ) WRGAA wi g 41
Wazam S84 o4 Wapah N 1 Wanan oAl Inm KL g7 | WdtYR 4022 14 4] Kl
WAJLNX® &0 82 127 [31 o3 | Wapxi 4 WolR sl 9K 105 B3| Meder 344 w2 owd s
WAVY A 4 b 22 T4 | w4lpas 41 wolia* L T[T | W I R . )
WB2CHIF 14 3 5T 11| WAIVN WAGRVY/6: 1M 42 KK 65 61 | WeIYDe H 5 48 ST ad
WRPZOWIZT 19 24 FI te 3 WALEP 35 WARDIKE B3 52 4) a6 | WEMYNT 172 ak A p?
EINTZ* 4% 21 Ik 114 ur | WaNOA 14 WARIUM i WENGU mo44 49 ¥}
RAHAL= s B 87 By B2 waPGW 17 B w14 5o 54 wekLO [ A I
L ANMPR Kl Y * b} i G 3 S BN ! —
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TOP TEN

CwW

WHE
hI1ZIND 2.509,359
WTRM 2,216,604
KILPL/3  2,101:248
KINOL 2,024,565
R4GSU 1,983,888
WIBPW  1.887.840
WoMAR 1439672
WB4YOQ) 1,773,252
WERR {767,606
WSWZQ 1,595,751

Single Operator

XEIT
VP2A
KH6RS
KH6L)
4M3IKL
CPeFG
ISFARSY)
16801

CHISR(

8P6DR

hx
4970568
4.456.782
4,396,644
3471474

Single-Operator

Phone
WIVE

WIRM 2090770 XERH
WICRE L,lbj,“(o(.i KHaRS
LIVIM 2,038,575  KG4CS
L3YRU 1,764,792  VPILAT
WO6MAR 1,753,810 HCIRF
KITHQ 1.706,928 KP4DLW
WB4YQ! 1633170 Kio6l

W9ZRX 1,603,684 KZSIV
W2YT 1410,756 XFilLls

W5WMU/S 1,335,150

YVSCVE

by

#.903,117
6,587,672
$574.490
4,387,350
4,180,800
4069392
3.979,008
3,833,730
3.109.932
1853552

Tops in Poland on phone is SP3D0O! who has
worked 13,500 stations, 70% of them stateside,
since getting his licence in 1969.

1973 ARRL DX COMPETITION

Phone: Feb. 34, Mar. 3-4

CW: Feb. 17-18, Mar, 17-18
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KINOL R I 6 B Witkt) [l 22
K roaar s 23 s Ad | WRRY Y 13 R
hIVIM* 41 714 9y 42 | WsnR Bk n
K(ZND 49 ah 104 44 | WBGMX
wiale " A b WREIN e bt
WikrW 54 b Hn S| WARECU [4 4n
LEY] § 8% AY A WARD R A R4 43
Wi ety 14 ni dh | WAKIUN® 34 KK &l
Wil HY i1 55 A 3| KUY 46 3 hil
Wil HOk [EH RS TS LI
Wl LM ZLLT Ay wE L W W N ] 4k
Wil NW I5 3ty 56 | Wyl
WIE LR s I N 44 a5
Wiy LI BT s 4n L
b IMX* ool L Hoo%t pi
WIOR [ T fu i 47 &l
WiPL 49 42 Sk o3
WYY 3144 hn 6y 23 64 b
1 41 % kS 3] o4 57
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A20N i n? o 4
W LW 3 i i 2
W2DXL 35 i3 02 it
WIR i 11 h 84
¥‘| ¥s 14 & i [ L2
okl 40 n | - 1 iy
W 2HIU 3 wt 3] M:B“M o
MG 3 ot | Multoperator Mstiom
Wayl I T I A .1 4
WIHGLY? LI L IS

QST for



BIVISION LEADERS

W Phone
Single Op. Multiop, Single Op. Muitiop.
K1LPL/Z W3WJD Atlantic W3CRE W3WID
WaLKJ Wag9LGQ Central WOZRX WwavyT
W2TA/D WAPBWM/G  Dakota Wl YP WgH2Z
W5RUB WAGHHW Delta WSWMU/S KATTA
K4GSU WABJUN Great l.akes  K8IDE WaAsJUN
W2GGE K2MME Hudson Wy T WAZENX
KEFNV/@ KeMKD Midwest KBFNV/G WABTACQ/G
KI1ZND WIMX New England K1VTM WIFBY
W7RM Wzyex Northwestern W7 RM W7SFA
WABDKF KBEBB Pacific WEKG ¥.6EBB
WB4YQJ W4BVV Roanoke K38yguU waBvvy
WENQOQ KEWSP Rocky Mt WERSZ WHMYN
KATHA K4PY Southeastern  WALBP W4FDA
WEMAR WBANN Southwestern  WBMAR WEHX
wswza WSKFL, West (GGuif W5QBM WBEQT
VE3UQT VEZARD Canadian VE2AYU VE1ANZN

looking in the candy store with a poacket full of
change but the door was Incked. — {VE2ZNV) Great
centest again and [ have participated in every single
one of ARRIL DX contfest, — (WI1AJO) The wind

and water gods plus a lot of uncooperative
electrons  caused mucho problems  here, -~
(WATLKXY This was o contest DX-pedition

vacation with wives, It was most successful from
every standpoint. We learned what it is like to be
the “hunted™ and not the “hunter.” Although we
didn't shatter any records, we all had a ball and
that's what it's all about. - (VP2OVW) Had a high
hour of 80 QS0s into Europe from 12-134 the
first morning, — {K1ZND) Used higher power than
75 watts the secand weekend. Big difference, but
I'm nof going to junk my giant killing Ranger just
yet, — (KQUIY) Murphy strikes in many ways, -«
{WAJIRDU) Al things considered it was toads of
fun, — (VE?ZZ/WT) The conditicns ot higher
hands are going down with the sonspot cycles and
here so north we see it very vliearly. - (OHER(Q)
Learning logistics of care and feeding ot puest
vperatoss. — {K2BK) Dipofes still get yon places, -
(W2HIUY (t's amazing what vou can do with 75
watts in this mess. - (W3ARK) Perhaps f've
mellowed, but it seemg to me that ops are gefting
more polite. — (WAWHTEK) [t seems that there is not
enough stateside activity to justifv two weekends.
~ {CPEEG) Greatly enjoyed my first contesi, but it

ORP CHAMPS

{130 Warts or Less at All Times)

cw Pivone
WATABW 695593 WBECA 369,720
WABDXA  BEDS35  WAWRY 271,988
K2MEY J94.262 WAINHU 57 535
WAZHLH 374,318 WB2Jsd 252,648
W1ENW 348309 K@ZFL 231,660
K5ABV 224,720 WATKBG 226,395
W3ARK 298,644 WASBWOF 187,089
Ww7DYQ 258876 WAMIED 182,021
WAWHK 242,112 WB4LHO 144,045
WAIJYV 203832 VEBAGY 124,509

October 1972

sure can be frustrating irying to blast through the
European QRM from this location. — {EP2PR) 1
enjoved this competition and happy to caich new
states. — (JR1BRV) Had a lot of fun. - (ODSED)
Ax usuaal preai fun, but oh ow 1 hate Joing these
contest logs after the event. -~ (G3TXF) Fine
contest indeed. ~ (HAIKMA)Y § eouldn’t be in the
competition all the time hecause of my written
examinations for graduation trom bigh school, -
(OH7SX) Good condjtions on the ten meters band.
- [ODKITA) Good procedure from the majority of
stations, - (BPEDR) It was great fun and most DX
vontacts  were  courteonus and cooperative,
(WNBHEY) Partictpation was terrific and the pile
ups were out of this world on some of the clioice
DX. -~ (W@LP) Harder from heve than last year
from HS land, - {K4SF, ex-HS1ADX)

‘Thirty-Eighth ARRL
international DX Competition

WIVE scores are listed by call areay DX
scores are listed alphabetically by continent and
nrefix,

Awards: The operator of the first-listed single-
aperator s{ation in each section or countey is the
wmner for that arean and receives a certificate
award, The top-scoring sultioperator station in
each areu also receives a certificate award. here
will not he separate certificates for multi-singte and
multi-muiti entries. Avwards are scheduled for an
October !5th mailing. The t{op-scoring single-
operator DX entrant for each continent each
maode, receives an engraved plaque. Affiliated-Club
awards are shown elsewhere in this article,

Seores: 1n the list to fallow, read (from left to
right): call of entrant, final score, multiplier (total
vountries per hand for W/VE: total states and
{anadian call areas per band for DX), contacts,
approximate de power input {A represents power
up to and inc}udinﬁ: 150 watts; B, over 1530 and up
ta and including §00; ¢, nver 500; D, combination
of A+B; B, A+C; F, B+C; G, A+ 81U, total time of
operation to the nearest hour, Example: CR7GJ
546.630-1{33-1370-B-22 indicates fipal score of
346,630, muftiplier of 133, contacts 1370, power
mver 50 and up to and including S$00 watts,
operating time 12 hours.

An asterisk following a call denotes an ARRL
Hg. statf member, ineligible for an award.
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¥ PHONE

AFRICA
Hozanthighe
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Kep. o faoe
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v
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1 3D oA
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4Ly
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kA DX (WA TRER WASIN)
thizd- s A 8
¢ Ampvwar Istgerd

STACH 33474 3B- 151-A
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WALFCY 243 27 -A-20
WANTT. Hu- T - A
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TS1.263-147- 343060
WRALON/4  1WAORE  WA4RLS
Wieds HML 4588 LAX 1A HSV
WN4UNY)

F1OM-110- 9424

Ceomma
WO 4% 490-254- 64500005
(1 215,152-248. 38
WEWRY 1T 99R-207- 43N-A-S57
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WORG  1,014.45(-259-13
KSDYD  AROAHS-205-
Wol TP 194845 Uhe 17655
WAGAIT  [24,200-1 3K J0g-L-6U
WABIOM 102 K91 1] 309-C- 3%
R6MHD a fae 42- 16014
WHR L 28 086, S4 1130

Multe-Ningle

KOAN (+ KGAUC WaPM)

1. 1951262591 5 34-L9%
WASNGG (+h6PIT)
AT 06 11T-1426-Ca94
KEHIH 4+ K6ILG)
669.304-1%3-1156-C-65

Los Aogeles

WHRR  1,2594,419-371-1163-0-72
KESVL 1009 200-232-1450. b-72
WeDSO  B70.732-268- 108317
WANIU  44K.019.200- 743-0-24
WebQX  438.6U0-215- ARO-|-57
WODGH 431568222 64k.1-47
WHOHDG  406,422-201- &T3-B-52
WAGLMX  SFRIS-TE- T[T

12

WaAPWw 35 5941 TR- 3910560
WhiIPH AN T B ST R PR
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Left: The proud holder of “The Golden Pencil,” VP24, John's Collins-ling and beam antennas helped him
rack up just over 5000 QSOs in the cw event, 'A fine station and a fine operator. Right: From the
mountains of Chile, the Marauder of CEBGO sturred the airwaves for 14 hours. Qutside, Ulrich has a

14-AV () and dipoles.

Right: One of many German phone entries is
DI4DL who gave a QSO o 923 W/VE
participants. Bob worked all states except Arizona
during the two weekends. Below: Coming in with
over 4 million points from Ecuador is HC1RF who
used 600 watts t0 a twio ele quad and inverted
vep's, Richard made 2 "clean sweep™ on 10 by
grabbing all states and VE call areas while making
1730 5BDXCCers happy. Below right: With the
highest scores ever from North Carolina WB4Y (0.
agrabbed 7th and 8th spots in the top 10 on phone
and cw respectively, Dean is no newcomer to thrs
game having entered the fracas as WA1TIRG in years
past.

Here's one you shouldn't have missed on cw.
PAGLOU keyed his way to a million-points-plus
showing using 4 TH3 and random wire radiators.
Lou remarks that his operating time was [imited
due to interference to transistorized entertainment
equipment. Fliminating that problem is @ tough
nut to crack.
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Below is the 5 element fri-band heamn of
FLBMM. The round object near the top of the
picture is a hydrogen filled balloon used to
support the vertical elernent of a full-sized 75
meter ground plane, Mada believes that his only
75 1neter QS0 (with W3AU)} marks the first
time a phone QS0 has been made from FL8 on
that band during a conrest. On the right the
beams of G3ANT, the East Anglian Contest
Club, towear above Rackheath Airfield. The
tower on the left holds a 3 ele 20 meter
tnono-bander with a 10 and 15 duo-bander
perched above it. The righthand tower sports a
3 sle 15 meter beam and above it a 9 ele 2
meter unit. On 40 a 2 ele quad was used and
their strong 75 meter signal was due to two
phased verticals, Their 2 million point effort
placed them first in Europe, muiti-op.
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On the left are the towers of W3WJID, top phone multi-multi and second in line for LIS honors on cw, The
sky-hooks, from left to right, support a 2 ele 40 meter beam at 85 feet vnth 4 2lements on 10 above it: 4
ele on 15 at 80 teet; and 4 ele on 20 4t 75 feet. On the right are the stacked 4 ele 15 and 10 meter beams
of WIBGD/2 at B0 and 55 teet respectively. Pate also used a 4 ele rotary at 80 feet for 20 meters during
his cvr effort.
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K3HTM  257.400-143 aiD-r57
WSPAOQ  134.5395-164- 465-F46
WSOOL SLE1e-106- 162.0-24
WIORM 44206 1. IKY-C-22

WK YD 13,949 56 R3C- 6
w0 12.240- 44- Ri-A- 8
WaileL A3 15. AlA- %
WsYR {281~ 19- i
WakOy hi4- | 2-
WasWMM Aub- 11

Multi-Single”
WASRKT (+KSYAA WASs hTP
R RGD UCTy

1. 163.640-247-1 306- 196

Okfahoma
WSO, WET4 62 (590816

Southem Texas

K5TSR  SIOM3]-21i- 807038
WASORU 218 KH188- $36-17-54
WSLIT THZ IND-150- divh-(-75
WiRRR [ 3,504 57- J9.B- %
WHSHIR $640- 4K 60-A- T
WASGHILE  BLLE- 41 6elid?
WSBWM 1995 (9. J5-Re s
WAAM 1440 20 24H- &
wsTIZ LLE 20 I O N Y )

Mulre-Multi
WIKEL e+WSe JVN Vi WASs
FICN ZWE WESAALD

1 423,500 325.1460.0-94

[
East Bay

WAOKNGG 660, 858-209-1054-C.79
WaPM 441,398-201- 732-C44
K6HIH AT BI0-173- TH-C65
WaHAFI 164,574 82- A69-C-34
KoVl 163578137 398-C61
KoAN 96 U44-116- 276-0.28
RalB 92,506-103- 301-C40
WeITD TLieds in- M1AC24
waLlly 43.095- BS- 169-C-15
WoR(Z 4] f64-248-  Sh-

K&DYQ) 23,120 44~ 160-C-30
WelZX LY 00 57 100-CLih
WHALON Beg- B By

Wal' kA 6l % 718 3

Muléi-Single

WeRG (+Wo00y
K6 460-234-123)-C85

Lus Angeles

WeRR
WeDGH 287 00l-286- 1501 |76
(A 754,314-242-1039-C-Rd
WADOX 16284208 901148
WeHX (WB6VLE], opr.)
F61,1R0-199- 940.C.73

WARKZI 223245113 605- O
WoRLY 196,81 2-132- 497.045
WOIPH 129564122 354-F.20
WoiS 117,624-116- 338015
KoME 89,397- 99- 1(N1R
KoL #8,296-104- A3.0-25
KhLYB 5394 T3 29
WAGAAW 43225 75. 101023
WaAPW 29,520~ &68- led-(-]12
wABZLEL 13.930- 45- 11%5-B41
WeHIL 1162 36 G40 4
WhIKR 40 36 S6L- %
WAGDN 904- 12 44F. 3
KAMV 1674- 18- 314
Mudti-Mutti

WEABP  r+Kfs  [FO  TFLX
WA RBNZ)

Mid | 33130 Aty
Orange

GADPX/WE RI00s- JB9.R- 30
WoH DY 35,188 67 1¥5-R-33
WALIOHY 5400- 30- BO-A-10
WREIFX 5184 32- 34-B-l0
WRORT) ITHO0- 19- A0-A- 8

Mudti-Mut i

WAANN (+K65XA WALy EFO
GLE IFY WRGPKAD
2.4494,144-344-2417-

Santa Barhara

KROW 3ET 2184 381-C-34
WeliEB  49.410- 90- 1830414
WABDEL T047 29, R1A- 5

1767 606-302- 0958

Multi-Mult
WaobA (+WweHOH)

401 034-17%. 799-C.70

Sanra Clara Valley

WanDKI 1,298.52K-296-1406-T-81
WAHHON T25,355-143- B9S-UR0
KSS1walHY apra

563967223 §43-C-R4

WEHOC 535 200235 760-F 5T
WaHIB/E IR ONT- 1 by- 523-F4R
Wedkk [ 74,420-114. $(0-F53
WoGIV a2 i3 122. 4430047
YOS 156475139, 375008
KACTY 147 Ooi-114- 430-C470
Wol) 127820107 31000
WHATO D146, §3. 335049
K60Z 21374 43, 314 C

WorLM Q0,306 RT- 3dh-F-4K
K&TP B1000-100- 270-C-14
KnWD RO.63[- Ui IRY- O

Ko O TEE00-100- 35k

WHLRY B3 294-B40
waREH ToRY- 24K-E

Eal'N T 2p6eL-24
Wok HS 13- 1ad.

WAIK] o bude 1US-

WeMUE $6- 1390127
WHYKRY G - 43 173-4.20
WECH 51- 140-K-ID
K&TZX 56 1200410
WHMET) T1RRE- A7- 10R-A-1R
WhT12 10,09K. 3% 102-R-13
wholsh I'64- 14 32-B

WBGEXW gall- 16 20-1-12
WIS RTINS 1) R Y

Multi-Single

KHEBE 1+Was CUF RGLH
1 652,640.31 11761096
WECLIF cmultiop)
1799281 36- $41-C-30t
WALBVY (+WBSOOL)
TLARD. B AT
San Diego
1 RIGAT2-I34- 1434090
| A52,987-193-1653-L-78
6,140 94- ITO-C-30
Multi-Single
WaLL'Y (+KevD
1 002.530-1364- 243
fan Eranvisco
157,635-113 445-C-3n
Multe-Single

WeBIP {+ K6OST WASDILY
659,642 9-1004--B2

San foaquin ¥allcy

17,082« 39 [46-H-30
Savramento Valley
WASNYY  394,200-LK0- ?30-C70

WEMAR
KSR
WeOV0

WARIVM

WaCTP

WAGIVD  I34,142-194- 351062
WENKR 241056 186- 432-041
K650 JLE 2 46 234-A-40
WekYA 37.800- 3 175816
KGDR 17.6R8- 45 131-C-13
WReMDP 328 8 -4
K&TWE 443 7 2B 8
7
Arizona
WIHR i, 3B7.9N8-335-1 38 1-C4 73
WIAYY IR 120 ) 65 116-C48
WATMME 19968 nd- 194-B-32
KIVXEST BY75. M- TRR20
Fdako
WIGHT 59,168 H8- tal-D
Montana
WIGKE 475319170 §4T-E-4l
KIABY  374.796-174 71%-C-44
RILTY HLA800 Ak 21k 17
Oregon
WIGK .062- 47 142-C-12
WILT 364% (9. pi-ke72
wiGur FESN- PS5 Sk @
Litah
wins 2107183 AOK-C-53

WIOHR (K107, opr.)
56,745 65 191-C-30
WIRO ST265. 67- 265-8.24

Washington
WIRM (KTVPE, upi)
2216604 13K-2 L R6- R4
VETELIWT
[ L7T AQB-262- 1490074

WINF 376,320 680 TR4-1--69
WIYTN ARS8 182- 362-B72
WIDYQ 2576153 !
WILAF 172221139
WATSUS 150,180 100 3H
wiok 148,356-156+
WIGYT 57.672- @49 2ikeAA7
'TAPN 52,185 1. 245-F-17

WIFSE $2021- &% 241124
WLl 21,045- 6l [15-A85
WION 184981~ 37 1127
WATMII 13.320- 3u- 148- A
KMRE EI78 23- M-A-10G
WIUBA RNRS- 35-  P5-0-18
WATNOH M4 TH H-A- R
WATGYR ITRE 19 4R 4
KTEFB 1128 K- 4%A.
KBk 432 9 I6A. 3
wATIOF 156- 4 [3A- &

Mulh-Single
WIVBX (+WATOTT)

T, 485§ 51 416-0-36
WATMEO (+WATMI)}

66,990 T 39- b
¥

Michigan
WBEELN 219939167 439-0-38
WHEIWN 199 48(1-163- H13-B-b0
KEVRZ  19%900-156- 425-4-42
WEDNO  176,328-124- 474-R-63
WROC 153027147 47048
WREW #9,559-107- 279-F-29

WBRDVE. 66,126 107- 2o B-al
WRIA 41200102 200-£-20
WROOR 61,146 Rb- 217-8-37
WsQGQH 56964 84- 202.C-12
K8QW 10,920- 40- 91.B.22?
K8PTZ 8742 13 M-C- b
WHEEM Io54- 19 43!
WBERHYL 3360- 18- 4(LB-12
WRVKU 1B4K, 22- YR-A-35
Mult-Singte

WABIUN (+KKHLR WARORG
WRHBZG)

2.0134,564-37 11 K28.C97
WAUM (KROKY WATAW WASs
CZH TBO YVR ZAV)

| B54,780-380-1627- K90

Cihin
WBDB TR3 081299 ®TI.C57
WRACTD I 111-17Y- S03-Cda
WHBEFNE  2ad 195-171- 515060
WEZCE 230903181 437054

WRLUIMD (WABTGX, upr.)
194 649-16)-

WARMCR 171 RT3-169- 3394529
WRIAL 16U,776-132- 4406-0-30
WEGMX  [22.400-136 101-R-46
WRET 99.194-134- 247-0.50
WHEDN T4 A00- RS- 280-R23
WRGOC 57474 93 204. A

WENPE $2,232- 104 Lal1-C-26
ERYUW 49,404 92- (79-0-17
WARGRR 16412 92 | 32-F-23
WRKZH 34854 Tda 1570415
WRDWP 22680 §d- 14N F22
WHYGR 2,762- T8 93K
WHVEF 215K 66 109-R-(3
WEMH 1R Ahi- 31- 122-¥F18
KHHBN 14814 k- BI-C-14
HERBYX 9384, 46.  FK-H- 4
WRIRG S04 3. 52-H-i4
WHPCS 4563 39 30-(- 4
WAROYR ITRO- 2B 4% peld
WHRBOR i444. 28 4t-B- ¥
KEAUM L313- [9- 230 R
WHA W 1200 M- 2. A

WHEIMG S0 13- 13-B- 5
ERNXV 189 7- Gj- 4
KahnH 8- & 688



Multi-Single

WEEVT 14 Kis BEX TYO)

ol 442 310 RIE-F-5

WARMHW /+ WRBLINX)

WABMRE (+WRGUN

WHIT
wesLw
WNEHLY
WHEJ
WaRKh
FAUVLA

WILK]
WaRPR
WoukH
WAIRZW
WINIWO
VraH Y
WBYDMO
WarT
WAWYR
KIDWK
WOIVR
WAGIVL
WG
WAL
waty
WIYYG
KoHWL
WHAFS
WRPNL
EaMNT
WoMAT
WRYRWN
WaREC
RylUuN
WIWR
WRYLIR
Wk iz
WHTCU
WIEPG
WITNZ

ESCUY
WHYBPG
WastR
iRy
WD
WARA LM
KacLo
WIWCTF
KeVQK
K4MMH

11705- 4% .04

F1E0- 3D- el 9
West Virginea

¥ 43228 RE)-B-2

3redl- 13- $39-p.27

TEONKN- 40 23D-A- 1Y

14,4U0- Rd-  7H-R2E

L4 84 To-s-12
999 3- 43-8- 7
Fl

Hinois

1,264,222 194 141 5- p-bi1
| 304, 660-295-1 31R-(=74
B2 665-435- M3 0
FHS Duu-F40- BT4-r43
M S LTY- 435,018
?I!,HTL?'I?‘- ANT-050
Tnw u2-154- Jab-A-bl)
FSQAMN-T 30 d10-0dD

1HE,540:110- 33828
108827143 27 4836
4 564-108- 2581 L-jB
2A42
B0
PTA-C- 200
YRR
6014
150-18-34
157-F-27
lu.D-26
69- 10Y-is-13
Pl B&-C
52 n0-C-FY
Sh-  H4-B-20
M- TE- 9
4. A7- B
3. 6Y-R-20
14 HLA- Y
3198 dh- AI-A-LT
7448- 14 3d-A-l2
13k0- 0. F3-A-15

Indiana

1 U852 100-301-1 169 S
11249142951 Lob- 500
63 620-242 80063
136,399-19 3 SRILF4R
104, 141121 257025

5 B60-10K- 265-
T4, 182-106- 249.0-43
49,242 S8 J83-h-34
40,5600- R 168-0-33
30- e (-0 4

Multi-Single

29541 49-
,-;Ln‘rl- 8-
43.65U- 97-
5.79h- P6m
To-

WAYLGQ (WAIATIM WHOBLY)

N2~ RO« ZRLF-T
Wisconsin

WITWC IWBYRIE, opt.)

WIRYZ
WYPST
wala
WIHL
BUKXE
WHIRIN
K950
W
WoRKP
Wt
WBYBPN
WAQVCK,
WOAEM
FaTKr
WRIDRE

Y98, 50R-276-1 206-C-69
(T1.54]-257- R71-F-66
219 240-145- 5
181, 54%-146-
IR% 432-122
160, 80U-T6U- 3 38-CA380
i 36.530-123-
B ote-118-
N4 Bh-
23010. 59 130
e Rgy. pi- ‘)9-[5 %]
1169 49
130195- 45-
THE0- 30-
2aqa. Ye-
1827- 21

i
olarado
WONGO
Bzt L Ao 500-1010-
WANER 13200 44»
WEMSY iH4- 3R
WARLWA W69)- 13
Inwa
WIBX F2r 900244+
WARVDX 237 A30-1TR-
WPRSY Hr1argiii-
Wozn 44 844. 73-
WARATY 44712 &1
KBIR A4S vi-
WONE( 14.418- 54-
WASYBW ) id 47-
WHMITK 7368 45-
Mutti-Single
KUMED (+WAPYON)
125,[50-158-
WARLAGIH (+WAIMWW)
24.400- u-
Rangas
KSRV 51786D-210-
WRILE 2006 416-127-
WADYME  1ad 9704 30-
WANLELS 11457117
WOWPL 417 500- D
WARCS H549- 37-
Minnesota
WYTA/D  A43.474-218
RUHL A2 082219
Yaue IRE REY- 200
YIYPR 9921
WENAR 211 )52-16&-
WRGYH P27 9261 14-
WUNG 130 ,324-148-
WARKD]  100,926-] th-
WALLA 15 t\.?h-i 24-
WBACY e
WARYIN .“",!ﬁn- R1-
KBZYF 23632- 54-
WeLP ) 475 bS-
Wiis 11 544 49
WARVEY 24HY. 39-
KQUNC 3320 2%
Multj-Smgle
WANBWMG (HWAQENP}
S99 KTR-236-

KBUL (+KWOZXE)
201324151
WAPVPN (+WAYRBW)

LI 031157-
Mizsouri
WAQRZY @
247923-169-
W@ TDR LB & K- h -
WARYTY 5289k H2.
WHIPCM  3%,177-101-
WipkisH R4T8- 8-
LenYM 13515 83«
WHADYY R 15
WAQZLU 459 -
WADWRY 31
WNBDYTH [
Mebraska
WPWLO  IBH476- 19K
Narth Iakata
GBALL 16,5680 &l-
WAPELD 472%. 35
WANMLEM@  1080- 18-
Seuth Dakote
Wawuo - (-

1,160 640-430-1248-C 54

185-A-22
{O0-A-TH
0-B-11
MA- R

LY RS
245054
(LT
0018
184.022
18038
Ry 120
- R- 10
St-A-45

41549

L4024

BI-F-H
3 36-B-47
41 3-E-d46
4 1-H-50
L50-y-23

59.0-13

Bilet
826.(-42
&l17-C
201042
424 ¢
e ¢
71-00-35
PLYCIN
198-k-24
H)LC-10
{20-R8:25
14R-A-14
103823
Trel23
04
LT ]

W 1B
444.C-35

o400

489075
314025
EIS-pAY
159-R.45
145112

'lﬁ-A Tl
17A- 3
P-4 1
l- &

bidasd

w2-(-11
45-£30

M. b

[ ]

CHECK LOGS: (W/VE PHONE) VE4GIN, WIWY,
W2FU/1, W2EGE, W2IUV, W3CTE, W2DS, K4RU,
K4SF, WADYV, W4EWR, WA4DRU, WA4YNE,
WIGLP, WRKIN, W9CP. (W/VE W) W2FU/1,
WIEGI, WILKH, K3NEZ, W3DS. K4RU, W4EWR,

W4JUK, WA4DRU,

80

KO6KWN, WelFZX, WAKIN,

WAPTAS. (DX PHONE) CXILIM, DLAIW, F6BJA,
HA4KYB, LASBE, LASBN, LAYSJ, LAYOL, LI2L,
LU2FAQ, OH3XY, OKIiUS, OZ3T, PALGRE,
RAJAET, RBSEDU, SMSAQN, SMSBFJ, SMSs-
EQO, SM3QU, SM6CZU, SMTDER, TGIMI/VPL,
UL7YR, VP28G, VPICQ, VQIR, YO2BM, YOI-
CI, ¥810, Z35D8. (DX CW) BV2A, DL6WD,
DM2CCM, DM2CGH, DM3TF, DM3XHF,
DM3VBN, G3FAS. GISUR, HA3GJ, HA3KGY,
HAGINC, HAYLC, LASS). LZIKBG, LZiKRBE,
LZ2GS, LZIKSL, LZ2KTS, OHSUN, OHSYX,
OH@NI, OKI1GS, OK1KYS, (QK2BBJ, OK2BKY,
OK3TAD, BAYPPHE, PAPTO, PAPWAL, SM3NJ,
SMSBET, SMSQU, SMSTK, SMsUU, SM7BBV.
SM7BYP, SM@CTU, SP2DVA, SPIALJ, SP5BCT,
SPSEXA, WUAI-14312, UA3LAC, UA3TAM,
UA90S, UAPDL, UBSEM, UKIABE, UK3TAG,
URK4LAZ, UK5UAB, UK9CAQ, UOSAW, UP2BZ,
UvoeX, UVYBB, UWILW, UWIZO, UWsCV,
UWe(W, UWEBA, UY3S0, VPTCQ, VUIOMR,
YO2LGL, YO2RA, YOTAWC, 4ULTTU.

Addenda

Although the tnllawing entries arrived past the new reccived
Jates, they are peing drelyred efipible fur section awards and club
agpregate  listings  becasse wf  the wondderuble comfusion e
inferprctation of the new eies. They wore too lafe, however, 10 be
included in the vanous detailed breakduwns chigh mulopliers, bigh
LS00, ete.d. Piease note that an asiensk followanp the watl mdigates
that the scoter ts a section winner, superceding the top noled scone
in the previous sectionicountry bstings.

PEHONE SCORES
WALYVL WAIKTO
CANADA TTETE 3T Inbpad
VEAKES e lon(7n nsapsx  OTUPOWAZAEL)
VE4MP TR4 764-178- 34601 WAINKG (+WAIPOD)
VS 654122 PH-AAS
. WAATC [WB4s BUL JOD*
FYIFCN[W?2 ahd e 4l- 34-A- 331,300-253- 700-E79
WAZAYU  M0a. 3k TR WBARSY (+ W4 VOLY
WA2CAC  45.%64- Yi- iob-B-16 6, 774- vl 131-A.19
WAIRRIL AREN- 35 S(-A-1S WSLUJ 1+ WSPAD)
WHXUMO TME 15 |6-A. S2.020-265- F56-C50
WR2IOF  275,100-175- 534-A- WBSAAK (+ WESAOF)
WiIKMV B2, T96-763- Thd-C-hT Fagm- i9 MA. 4
WASILT 29397160 413-C48  WAHYN (4 KOUAZ)*
[} Z6¥K- 2B 3-H. 4 1,191,888 24R- 1602096
WOV FABK. 39 B3 WREDUY (WA3s BGL MSZ WAR
WAEWG 63785179 0S-040 RXM)

WAQHK* 1,776.544-94-1503- ['84

i a o U141 22 T4 1R
e e N Whouxw s WARWUC
WR4ADT WA 4 TALSG0IRA- Ryl (293
WHAKZX 16D 22 23 Ao w  FARIBX (WYORX ®Ad rho
WHISGY  63,300-100- 214-A-dn  IMI* ) N
WARC FAT9- T1- 107K A A LUE-16R-B- 34
wisALL a0 14- I%-A- 4
KelTl 396843179 739-116) uih Ml
KANA £ 04,044-152- 2740~ WIAU (+R3EST W3s AZD iN
HEGEH 495 B0 197 wdd.C45  SRED WA3s AME (A4
Lafal 278,256-176- 337-045 8,200, 30-30 14752196
WBAIXC L1340 &3 B0 wazges (WAl LHG LIF MLD
WEBAIAX® {5038 53 KT-I-20  wmx0 NYU OIA)
WV HEAM108- 224034
WATOUY  %1.690- 70- 3894553 1,264, 117-330-1269-F-ve
WATOVU  207.417-119- 5Bf«pB-5u RACG (KIWUW WA 3y HWW QY
ERGHU*  T7H680-315 32050 RAPOL  WEHIR  WAKIR
KANMG  46,704-112 139-p- WRARDY  £e0ZLp
WEROD GRATE1U]- 226-(RR6 2344, 740-0H)- 25 1 4- 54
WELXU 546, 780-260- 0i-Cron WAGOVTY Cf WRELOP)*
WETIO 39T KY- |52 22 2,780 K- R0-A.
WAIBGESS  del- 13- 13- | WARETC (+KQUKN WBEAAM
KIMIX AR08 12 Sk WHACKV)*
WHEH* 964215241 120-C-67 546,745:207- T45-G9(
WONZM  136.045-145 267-0-34
WURER  69,206-112 206-C- R (W SCORES
K@DDA* 216720172 42024
WAPWEBG 3SY. P il 3 CANADA
WBYBBE  6Rlaik HU- 284-C(7
Mubt-Singte VETASI* 1,279,4900-316-1350-C-73
Rl VEAKE PE6IN- X [37-F5
V4D (F VE4ER)* VIAMP 24197168 44%.CL70
in3.594-143- IR&-B62 (Cuntinued on page 94)

QST for



COMING ARRL CONVENTIONS

Ocfober 14-15 -~
Mateo, California

October 21-22 - Hudson Division, Turry-
town, New York

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

NOTE: Sponsors of farge ham gathenngs

. should check with League Headquarters for

an advisory on possible date conflicts be-

fore contracting for meeting space. Dates

may be recovded at ARRL Hq, for up to

two years in advance,

Pacific Division, San

HUDSON DIVISION CONVENTION

Tarzy town, New York October 21-22, 1972

The scenic Hudson River Valley with its panor-
ama of inspiring views that horder the broad sweep
of the historic tiver will be the locale of the 1972
ARRL Hudson Division Convention on October 21
and 22, sponsored by the Hudson Amateur Radio
Council,

Facal point for the Convention’s array of
exhibits, demonstrations, lectures, initiations, ham-
fests, banquet and just plain “eyeballing” will be
the Hilton inn at Tarrytown, NY, a picturesque
hamlet made famous by Washington lrving’s Icha-
bod Crane and the Headless Horseman, and so
named three centuries ago by piqued houscwives
whose men-folk were were wont to “tarry™ at the
inviting taverns and inns,

Spacious exhibit areas will feature displays of
amateur equipment and services and manuface
turers” technical experts wilf be on hand to explain
the latest pear.

Highlights of the affair will be lectures and
meetings on ARPSC, mobile operations, MARS,
DX, FM, RTTY, ssb, repeater demonsirations,
traffic, antennas and, of course, special events for
Yi.sand XYLEs.

ARRL General Manager John Huntoon, W1RW;
Deputy Communications Manager Ellen White,
WI1YL; Novice Editor Lewis (G, McCoy, W1ICP,
and Doug Blakeslce, WIKLEK, Editor of the 1972
Radio Amateur’s Hendbook will headline special-
interest forums. A prominent speaker wilf be
featured af the Saturday night banquet.

A rhort distance from New Yuork City, the
convention site is south of exit 9 on the New York
Thruway and is close to the famed Tappan Zec
Bridge. Multi-laned highways and frequent train
schedules make the Hilton Inn quickly avcessible
from New York City.

Registration is $3.00, und is required for forum
attendance and special events, Banqguet tickets age
510 and, if any rerain, $12 at the door. Checks or
money orders to Dave Popkin, WA2CCE, 303
Tenafly Road, Englewood, N.J. 07631, Free gifts
to eatly registrants. Plenty of free parking,

Contact the Hilton Inn, 455 South Broadway,
Tarrytown, NY 10591 for room reservations.

October 1972

PACIFIC DIVISTON CONVENTION
San Mateo, California Qctober 14-15

The Royal Coach [nn in San Mateo will be the
site of the 1972 ARRL Pacific Division Con-
vention, Saturday and Sumday, October [4-15,
Registration beginning at 8 A M, Saturday morning
kicks off a busy two-day program of acitvities that
will include sessions on propagation prediction, tf
transistors, tinear amplificrs, repeaters, Oscar satel-
lites, phase lock loops and other topics of interest
to the techmically minded. Hq. staffers Perry
Williams, WIUED, and Jerry Hall, K1PLP, will he
on hand at the ARRL information booth to answer
your questions. Jerry will also present falks on
antennas and DXing and on how a technical article
gets into (W8T, as a part of Saturday’s program,
Perry will spotlight the World Administrative
Radio Conferences in his talk, “How We Get Our
Frequencies,” a topic of interest and concern to all
amateurs. Both will participate in the ARRL
Fotum on Sunday morning with President Dannals,
W2TUK, Pacific Division Ditector Gmelin, W6ZRI,
and other Leapue officials. Lloyd and Iris Colvin,
WEKG and WeDOD, will hosi a DX room. There
will be a NCDXC forum, a showing of DX slides
and several sessions devoted to disuster communi-
cations, including a twlk on disaster communi-
cations and the luw by Prose Walker, WABW, Chief,
Amateur and Citizens Radio Division, FCC. Ms.
Terrence Meade, White House Office of Emetgency
Preparedness, will be the speaker ut 1 MARS
banquet Saturday evening. A “‘happy howr™ is
planned 5 to & P.M. Saturday, Those still around at
midnight are invited to participate in the Wouff
Hong cetemony sponsored by the Oakland Radio
Club.

Sunday’s activities will kick off with organiza-
tional breakfasts at 7:300 A M, There will also be a
hidden transmitier hunt snd sessions on SSTV DX
and various technical topics, Following the ARRL
Forum, Prose Walker will be keynote speaker at
the luncheon banquet which concludes formal
vonvention activities, During both days there will
be manufacturers’ exhibits, continuous showings of
“Ham’s Wide World” and other films, swap-shop,
ATV demonstrations and plenty of other events of
interest to all. A Sunday luncheon will highlight a
full program of activities for the ludies which will
include dispiays and demonstrations on knitting,
spinning, creative stitchery, stamp collecting and
silhouette-cutting,

Registration s 510} before Qctober 8, and
includes the Sunday luncheon banquet. After
October 8 registration is $12, The joint MARS
luncheon is $4.50 and the special ladies luncheon is
$3.50. Advance registration is available from
ARRL Pacific Division Convention, Box 751, San
Mateo, Culifornia 94401. Room reservations may
te tnade through the Convention committee or
directly to the Royal Coach Motor Hotel, 1770
Suvuth Bay Shore Boulevard, San Mateo, California
4441,

NOTE: Southwestern Division Convention info ap-
pears on page 68 of September ST, e
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REPORTED BY RICK NISWANDER.* WALFID

W HILE THE REST of the country basked i the
warm glow of sporadic ¥, the East Coast
shivered through poor conditions and unseasonably
wodd weather. Mountaintoppers in the Northeast
found heavy coats and mittens the order of the day
as temperatures plummeted as low as zero in some
places, The going was rough and oniy those with
above average antennas couid cope with the luck of
tropo and sporadic E.

Comparing multi-operator scores i an ares
with past performances is a good way of indicating
how good or bad conditions were. In all cases
except one, the big multiop scores in the
Northeast were down about 20% from last year,
WAIMUG, WIDC/1, KIPXE, WB2GKE/l, and
WAZWEB/2 fell prey to the innosphere aithough
all had excellent scores and finished in the top six,
The only exception was the gang at W3CCX/3 who
managed to snap their own two-year-uld Atlantic
Division record by about 2000 points with a scure
of 76,818, They wete helped by an improved
antenna system and the utilization of more UHF
bands, which resalted in their placing second
ameong multi-ops.

* (lommunications Asst., ARRL

Northeastern single vps didn’t fare too well
cither, Second and third piace K2DEL and
K2IOWR und tenth place KIGYT were the only
ones, twos, or threes in the top 10. A little reseazch
shows that this is the nnly time that these three
rall areas have had less than 4 entries in the top 10.

But as bad as conditions were m the Northeast,
hardy souls in the West and Midwest were supplied
with many good openings,

KBLEE took top single-op honors with a fine
26,560 point showing, marking the first time an
eight has ever taken the top spot, Wayne also
handily broke the Great Lakes Division record af
10,881 set back in 1967, The multi-op division
record didn't stand up to conditions this year
either ay W8CCT addéd about 5000 points to the
year-0ld mark, One of our two novice entries came
from Ohio, WNSIT] had no intention of entering
hut he “soon got into the spirit of it all” and gave
out a few contacts using A2.

in the Central Division, K9HMB suupped his
own three-year-old record with a 18,886 point
effort that was also good enough for &th spot
nationwide.

. The group at W3UK/$ reached a new Delta
Drivision high with an effort of over 16K and in the
West Gulf Division, W5SXD bettered the single-op
mark by just under 5000 points with a 19,398
point performance from South Texas.

In the West where the mountains touch the sky,
scores scaled peak after peak. WIMIL/Q planted
his 4 element 6 meter beam at 7380 feet and came
up with the rirst score from the Rocky Mountain
Division to break 1K, During the contest Mike
worked WB6BPI who was runnmng > watl,

A new country for many on 8 meters was VPBRS,
here manned by Joe, WEAOSN. The group amassed
230 two-ways In the contest and throughout their
6 day stay at VPE worked 44 states and 4
countries.

QST for



It was COLD at multi-op WB2GKE/1 in Vermont,
WAZAOL etched his triendly {or funny} greeting in
the frost an the window. The temperature dropped
to 15 degrees and for the first time in 10 years it
snowed in June. Their comments about the
weather were real chillers.

[t took KGKLY/6 ten years to break their
Pacific Division walti-op record of 14K. We hope
their new mark of 24,035 doesn’t stand until 1982,
Multi-op stations K6TIL/6 and WB6KBZ also
broke the 1962 record but had to settle for second
and third behind K6KLY/6 in the division leader
race,

KO6YNB drove his camper truck from sunny
Garden Grove to the deserts of Nevada and made
303 VHFers happy. Wayne missed breaking 20K
but he just about doubled the old Pacific Division
record while nabbing fourth nationwide. This is the
first time in many a year that a seven has uppeared
in the top 10, Excellent, Wayne. Dig out your copy
of August 1971 QST for Wayne's story of his
camper.

Washingion multi-ops W7DZ0/7 and WIVE/7
made guod use of the speradic F openings to snap
the 1969 WNorthwestern Bivision record with
WIDZO/7 coming out on top in the final analysis.

For the June 10-12 Q8O Party iogs were
received from 378 participants, 90 in the multi-op
catagory, representing 67 sections and 3 foreign
countries, Certificates are scheduled for an Qctober
135 mailing.

Many thanks to KP6EN; WAGDS, WB4BND and
WB40SN (the gang at VPSRS): XE2XN, K5HVC(,
KSKYD, and WSQDB who signed XEIXN from
Mexico. Your efforts are greatly appreciated.

Comments and suggestions about the VHF QSO
Party rules may be addressed to vour Contest
Advisory Committee representative (WIBGD,
W2EIF W3GRFchairman WAUQ KSTSR,
WeDOX, WAIUICE, WOHP, VEZNV and KH6ID),
et them know what yvou want.,

Depending on your point of view this contest
was great, mediocre, or lousy, We hope that nexi
year is better for all of vou,

SOAPBOX

The crntest activity from this area was
escellent and band conditions were exceptional, -
(K7VNL) E skip in this year’s contest was poorer
than last vear. The band was open to the fow
population west and south. The result was 31
sections but not many contacts. - {(WABVIEY} In
strict adherance to Murphy's Law the rotor died
just before the contest, - (WA3MPO) The most
startling parl of the contest was the late evening
double-hop to Washington that went on for hours.
~ {WASLY X/5) Conditions here during this contest
were very poor, Skip was not of the best and tn
very limited uareas while tropo was almost
nonexistent due to the large cold front that went
through just prior to the contest. ~ (WA3DMF)

The 2 meter SSB position at KETJL/E was a little
drafty. Operating from the bed of the truck, 2
meter operator K6DTR garnered 10 sections and
prabably got a goed suntan.

October 1972

Single Op,

WASNZL
K9HMB
WBPELN
WASTTH
K8LEE
K2DEL
WAPZWE
KIGYT
WATKYYZ
ROYNR/7
K4PCL/4
WIOMEHL/®
W40
WONLO
W5SXD
YVETXF

DIVISION LEADERS
Division Multiop,
Atlantic W3CCX/3
Central WEBBHUC/9
bakota KOUYR/H
Delty WSUK/S
Gr. Lakes WaCor
Hudsan WB2SIH
Midwest K@TLM
New Eng. WA IMUG
Northwestern WIDZO/7
Pacific RGKLY/6
Roanoke K41.VV/i4
Rocky Mt, WSTDZ/5
Southeastern , . . .,
Southwestern  K6BPC/6
West Gulf WBSDSH
Canudian VE3ONT
foreign XE2XN

BPOEN




Wow! ix meters sounded like 10 meter Phone
during Saturday, — (W6ESE) Added new states to
my 432 list. Actually 1 doubied my totul. now i

have four. — (K2UQP/4) Contest activity seemed
ta be off this year again to continue a trend 1 seem
to have been ooticing for the last three vears at
ieast. This problem was compounded by some of
the worst propagation conditions 1 can remember
for a4 VHF contest in the fast 15 years. — {(WIEL)
It appeared [ was on the edge of the vpeningy, 100
miles west Jid much hetter and 100 miles east
could not hear what [ did, Had a lot of fun but lost
twice as many contacts as § made. - (WA3ODA/[4)
C‘onditions 4s poor as 1 ever saw in June, as far u
tropo s concerned what with record  low
temperatures all throngh the Northeast. Some H's
but nothing like what has been almost daily fare
since early May. We are having the best 6 meter
summer idX season [ can recall but it let up for the
contest, of course. — (WIHDQ) Sporadic ¥ was
everiasting. - (W7VE/7T) Band open every day for
43 consecutive ilays, The contest comes along and
zilch, - (WB4MJY) Generally speaking activity on
¢ meter S8B and AM was down and 2 meter 8SB
and AM were almost nopexistent. - (WA2ZQLK)
pand conditions were below average here due to

wl fASMIT tVETs AR ARL BN
F(n

Canada

Maritime 4224-174.24-ARD

Eram the top of 8000 foot Mount Frazier in the
Santa Barbara section, KEBPC/6 ran up the highest
muiti-op score west of Ohio, good enough for Bih
place among rmulti-ops. Shown here are the
aperating positions for 144 and 432 MHz. When
this picture was taken the 432 rack was adaguately
perking but it spewed out clouds of smoke early
Sunday morning when it turned out to be the only
equipment plugged in when the gsherator was
restarted, Sounds like Field Day.

the combined high winds and extreme «old, How
does 32 degrees grab you for a June evening? —
(VE3QNT) [That's a chilling prospect.-Fd.| Hest
band opening ever experienced. — {WASQCP) Four
North Carolina uvperators sure had a ball from a
smali hill in South Carolina. ~ (K4LVV/4) Our
generaior worked exceedimgly well, producing a
measured output of 200 VAC which blew one fuse
hefare we cranked it down to 120. -~ (WSKA/5}
Couditions poor. Weather 28 egrees, —
(WA2I0Q) Once 2gain we had beautitul E's to the
western states prior to the cuntest, then rather
poor eonditions during the contest. — (W3CCX/(3)
Contest propagation was disappointing eonsidering
the past month and « half of excellent ¥'s. -
(K@LCH)

SCORES

Scores are listed hv W/VE call areas and
sections within call areas. The top single-nperator
scarer in each section receives a certificate award.
pMultiple-operator scores are shown at the end of
each section tabulation; in sections where at least
three such wnfries were received, the top
multioperator scorer receives a certificate award.
Asterisk following call indicates Headquarters staft
mewmber, tneligible for award.

Columns show final score, total number of
contacts, section multiplier, and bands used. A
represents 50 MHz,; B, 144 MHz.; , 220 MHz; D,
432 MHz.; B, 1215 MHz. and above,
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39th ARRL November
Sweepstakes Announcement

T8 TIME TO GET plenty of sleep, buy lots of
coffee company stock, fix aotennas and rigs
and persuade the XYL to let you stay cooped up in
the shack for a few weekends because the S8 is
upon us.

Two recommendations from  the Contest
Advisory Committee concerning the S8 have been
adopted. 1) The shortened exchange, which was
used last year on y trial basis, has been Formally
accepted. 2) The low power classification has been
changed to 200 watts dc or less.

S0 as to minimdze QRM 1o non-contest siations,
sugpested operating frequencies are as foliows:

€W PHONE
3550-3650 3850-3950
7050-7100 7225-7275
14050-14100 14250-14300
2105021100 21300-21400
25050-28100 28600 28800

Read the tules thoroughly, then send for our
“88 Package™: logsheets, summary-sheet, Op
Aidé. Be sure to specify approximately how many
logsheets you will need and whether you intend to
participate on  both modes. Unless firstclass
postage i included with your request, log sheets
will be sent by third-class mail.

Your entry (and, for clubs, the Secretary’s
letter) must be postmarked no later than December
15, 1972 AND must be received on or before
Decemher 29, 1972, Both deadlines must be met in
order to be eligible for (ST listings and awards.

CQ 88 CQ 88 de - WAIPID

Rules

1y Eligibility: "the condest is open to all radio
amateurs in (or officially attached to) sectinns
listed on page 6 of this issue of QST.

2) Time: All contacts mustbe made during the
vontest period indicated elsewhere in this an-
nouncement and betwaen amateurs in {or officially
attached to) the 74 sections, Yukon-N.W.T, (VL)
counts as a separate mueltiplier, for a possible total
of 75 multipliers. Time spent in listening counts as
operating time. No more than 24 hours of
aperation are permitted during the 30 hour period.

CONTEST PERIODS
Starts Frdy
Saturday, Mov. 11 Manday, Nov, 13
2100 GMT PHONE 0300 GMT
Saturday, Nov. 18 Monday, Nav, 20
2100 GMT W 0300 GMT

October 1972

SOFE™ periods may not be less than U5 minutes at a
time. Times on and off must be entered in yvour
log,

3y Q8 Uontacts must  include  certain
information sent in the form of a stundard message
preamble. as shown in the example. Cw stations
witk only cw stations and phone siztions only
other phones. Valid points can be scored by
contavting stations not working in the contest,
upon acgeptance of vour preamble and/or receipt
of a preamble.

4) Scoring: Fach preamble sent and acknowl.
edged counts one point. Each preamhle received
counts one point. Only two points can be earned
by contacting any one station, repgardless of the
frequency band, The total number of ARRL
sections (plus VER) worked during the contest is
the “section multiplier.”™ Jt is 6ot necessary for
preambles to be sent both ways before a contact
may oeunt, but one must be recetved, or send and
acknowledeed, before credit is claimed for either
paint(s) or multiplier, 1f vour power i 200 watts
or less, sennd *“A” a8 vour precedence; otherwise,
sead B

The final score equals the total “points™ X the
“wections multiptier.”

5) Reporting: (ontest forms (log sheets,
surtmary- sheets, Operating Aid 6) are availahle

ABRL November Sweopstakes 4
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The logshests® and summary sheets are now
available  without c¢harge from vyour ARRL
Headquarters. (Ask for Op. Aid 6, too.} Unless
first-class }oosmge is Included with vour request, log
sheets will be sent by thivd-class mail,
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EXPLANATION OF "SS" CONTEST EXCHANGE

Nr Precedence € ull CK Place
Consecutive | Pnwer tnput [Send your | CK ({Last two |Your ARRL
Exchanges | Serial less than station call | digits of year |section
Wumber 200 wafts first licensedy
- de
Sample MNR 1 F2Y WAZFHR 65 MDC

free from ARRL Hg., or you may use forms of
vour  own  design provided  they  follow  the
indicated tformat. Every competing entry claiming
2000 o more QSOs must have cross-check sheets
{0p Aid & or similar) attached. To nid us in getting
these forms to vou as fast as possible, please he
sure fo include swyth each reguest i self-addressed
and stamped legai-size envelape containing: vour
full name, cabl and mailing address complete with
zip code. We suggest a minimum of 16¢ pastage
attached, This will assure wvour receiving |
susimary sheet, 1 Op Aid 6, und 4 (og sheets,
cnobgh for 400 QS0s, Using this as a guide-line
vou wan adjust the postage dceording to vour
needs. ANY LOG OMITTING TIMES ON AND
OFF, OR OMITTING (ROSS-CHECK SHEFRTS
(WHEN REQUIRED), OR  OMITTING A
SUMMARY- SHEET OR ANY INFORMATION
REQUESTED THEREIN (see sample), WILL NOT
RE CONSIDERED FOR COMPETITIVE QST
LISTINGS OR AWARDS. Such jogs will he
classified as “‘checl-lows™ and provessed accard-
ingly. Kntries must be postmarked no iater than
December 15, 1972 und must be received on or
bhefore Mecember 29, 1972, Both deadlines must be
met in order to be eligible for QST listings and
awards, All entries become the properiv of ARRL
and none can be returned.

I'here are no objections to one’s obtaining
assistance  from  Iogging, “spotiing”  or relief
aperatars, but their use places the entrant in the
multiple-operator class, und it mnst be so reported.

A single-operator station is one manned hy an
mdividual amateur who receives no assistance from
other persons during the cantest periods. He may
nnt have assistance in any manner in keeping the
station log and records, or in spotting stations
during a contest period. The operation of two or
more transmitiers simultaneowsly, is not allowed.

other «all during the contest period (with the
ey ception of tamily stutions where more than one
vull is nssignied to one lncation by BUCDOC.

6) Awards: Certificates will be awarded to the
ighest-seoring ¢w entrant and to the highest-
seoring phone entrant in each ARRL section,
provided that either (1) there are at least three
stngle-operator  competing  entrants  from  that
section, o {2y the tnp single-operator score is
10,000 points or more. Similarly, o certificate will
b awarded to the highest-scoring Novice or
I'echnician Dcensee in a section if (1) there are at
least three wingle-operator competi - entrants of
that license class in that section, < 21 i in the

apmion of the Swards Committe - the  ntrant
displayed  exceptional  offort. My .vle ratar
entries. regardless of license class of « peg, - | are
not eligthle for certificate awuirds and will sted

separately in the final results in QST

A gavel will be awarded to the highest ai.aiated
cluh entry. The ageremte scores of phone and cw
reported by club secretaries and confirmed hy the
receipt gt ARRL of cuntest logs constitute a club
entry. Segregate club entries jnto phone and cw
totals. Hoth single awd multiple-operator scores
may he counted, but-pnly the score of a2 bonafide
viub member, aperating a station this or another
club member’s) in local club territory, mav be
incltded in club entries.

The highest single-operator ¢w score and the
highest ~ingle-operator phone score in any club
enftry will be rewarded with 5 “club™ certificate
where ot feast three single operator phone andfor
three single-operator cw scores are submitted.

7y LMsqualification: Failure to comply with the
contest rufes an FCUDOC regulations or the
nwecessity for aveiding interference with channels
handling emergency ecommunications shall con-
stitute grounds for disqoalification, In all cases of

A transmitter used to eonatact one or more  guestion, the decisions of the ARRIL  Awards
stations may not be subsequently used ynder any  Committee are final. [F5=1
Semth Dakara Mexico
g Kunsas WRAE LN AW ST0 1.4 XE2IXN (+5.54 HVC EYD WSODRI
VHF QSO Pﬂrty WARVIE S I AT 1A KPWLL LA 19 MB 11.316-2T4-41-AB
{Continued from page ¥6) Minnesota FORE[GN ) ‘ Bub@us
RfdiUy Habke o334 Turks & Caxos Ls, RPAEN 263 P4 11 4
Wistonsin RE:Q:H‘;[ e deiwa s NPSRS (H4GDS WB4s BND USN) Cheek Log
e j Sy o e T 3k A WISNP (R7ICW. opr )
WIYT (KIOXY, upr.i WORLI 231 M KB
FE220.204-55-A8  KOUYK/Q (+W0HLL
wand [ENR NN 941 2-i61-52-AK
U Missouri ARF YOU LICENSED?
Colorade et -
: KALLB MEL §2-)6-AR P ORI . . ‘
BOMHLID 80,250,301 AABARI S Wt When joining the League or renewing
ERCLE TR [3E-43-4 WARHHY PG |6 your membership, it is important that you
WAPSYS/@  ANRO-120k 4-AB gﬁm uwmv?s'!\sa' e SAB show whether youn have un amateur operator
Yawa 5601 S0-49-4 BDI: license, Please state your calf andjor the
WAPZWI F115-16331-AR nehgske vlass of operator license held, that we may
WPPLP RO (D5 36-A e e s
WARATY L392 4EIAE RRIVD VTgn]-2ak verify your classification.
WRMOQ A7 I9-U3AB WHROM 1071~ W2 {-ABD
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CONDUCTED BY GEORGE HART,* WINIM

NOW IS THE TIME , . .

(\RITIQUES RECENTLY attended in Syracuse

4 and Rochester, N.Y., on the Agnes floods,
ocvasioned some research in back files of OST on
previous similar floods, There have been two of
them. One was in 1936, written up in May, 1936,
@ST, and recorded as “the second greatest detuge
in history (if you credit your Genesis).” Over 15
pages of factual accounts of umatewr participation
were presented, with a critique occupying dightly
over a page in Operating News of the same issue,
Reading over it, we find it sounds very familiar in
curent experience.

Nincteen vears later. in August of 1955, came
another great deluge and the Diune floods, charac-
terized by tmany as the greutest EVer, even worse
than 1936, An §-page article tesulted in December
85 ST, This time the eritique preceded the
article {(Nov. 35, p. 58} but was largely in the
October 55 CD Bulletin, where more space was
available. We have dug out 4 copy of this bulletin
and wish we had room to quote it, Without data
teferences, it could pass as a sumimary of concu-
sions reached at the Syracuse and Rochester
critiques as to the things we amateurs did wrong,
the right things we could have done better, and
how we should plan to avoid these mistakes in the
future,

Now comes the Agnes disaster of 1972, again
characterized as the greatest of all, und again will
come the write-up (hopefully, next issue, reporty
still coming in), and agin the critique reaching,
generally speaking, the sume conclusions reached
after the previous Great Kastern Flaods and after
the Alaska and Los Angeles ewthquakes, after
Camille, after Rapid City, after numerous teopical
hurricanes which battered the Fiorida and Gulf
coasts, after every major emergency, Look them up
in vour back issues, and leacn that history is
educational and that it repeats itself in a never-
endmg cycle.

Why do we never learn? The reason is that the
same degree of emergeney gravity seldom occurs
with any frequency in the same locality. When was
the last time Alaska had an emrthquake before

*Communications Manager, ARKL,

Whidbey Island AREC (WA) handled 1129
messages relating to the South Dakota disaster, via
club station W7UMX. Early hours were spent
handling food and medical traffic through Red
Cross and c.d. Shown here, K7GGZ and WA7SXG
in a 20-meter exchange with South Dakota.

October 1972

19647 How about the LA areu? And how often
does “the greatest flood of ali time™ hit the
northeast? Usually, after such an emergency, we
are all conscious of what we did wrong and how we
would aperate to correct such errors if the same
thing were to happen agpin. Plans are made,
discussed, modificd, rediscussed, brought close to
perfection, We can hardly wait for the next Hood.

But it doesn’t come for about 15 years, By that
time the agony of the previous vne is afl but
forgotten, plans made with such enthusiasm and
determination have been shelved, or discarded
because of obsolescence, a new generation of
amateurs has come along who Jdidn’t learn these
lessons the hard way, apathy has set in. Boom! A
new and even greater emergency strikes, amateurs
again come out of the woodwork to assist, again
“‘discover” how to conduct emergency commurica-
tion by flailing around dving it, and, afterward,
again discuss the lessons they learned and resolve
to henefit from the experience. In every emergen-
¢y, a small contingent of amateurs are ready, but
the great and overwhelming majority are those
eager und willing {0 help who have not been “in”
ont Jocal preparedness plans, Sometimes they are
sufficiently adept and adaptable that they can
help; sometimes they are useless; and sometimes
obstructive.

The first great northeastern flood wes in 1936;
the second in 1955, 19 years later; the third in
1972, 17 years later. Acvording fo this, we can
look forward to the next one, then, in 1990 or
thereabouts, By that time the entire northeast will
probably be one immense super highway or park-
ing ot and the run-off from heavy downpours




should really be something! Will we, that far in the
future, still remember and will we have continued
to maintain our preparedness? You know that we
will not, and those who preach dJdoom will be
penerally ridiculed as old fuds behind the times,
‘And 5o in 1990 the whole cycle will repeat itself.

UNLESS . . .we take steps to see that certain
axioms of emergency preparedness are kept before
us at all times, that they are repeated, that some
kind of teeth are applied to require amateurs to
maintain a certain minimum of preparedness. Now
ix the time. when the lessons to be learned are fresh
in the minds of amateurs in the northeast from
Agnes, in the midwest from Rapid City, and on the
west coast from fsleton — NOW is the time to put
on a drive for AREC or RACES registration, to
bring your local organization to & peak of pre-
paredness, fo make and establish firmly your
official contacts with served agencies.

The zbove is not intended as an Agnes critigue.
(ST space permitting, that will come fater, along
with or following the factual account of what
amateurs in New York and Pennsylvania and
clsewhere did Juring and after the tlood — and
helieve us, they did plenty! Hindsight is always
better than foresight. But hindsight can becone
toresight if vowl only bear in mind that the
lessons learned in the previous emergency apply in
the comung une, despite changes in techniques,
personnel, cquipment and politics. These are de-
tails, trimmings. You have to dig down beneath
them to get at the basics. When we do get to the
uritique, dig, man, dig! Dust off what you dig up
and vou will find sume basiv principles of emergen-
oy preparedness that are stated clearly in the Public
Service Communications manuval and that should
be preserved faithfully and applied reguiariy as onr
guidelines.

The Tennessse TN and TNNMN gang are pictured
during the Crossville, TN Hamfest, July 16. Lett to
right, BRM W4ZJY, WBAMYZ, WB4YCV, WA4-
YEM, WB4DGI, WAYAC, WB4NIR, WB4EHMD,
K4PS, WBAUUH, WADMS and WB4DJU.

Field Day and the Real Thing

Just prior to, during and after the recent ield
Day excrcise there were fuite a few amateurs, and
even a few non-amateur officials, who were strong-
lyv of the opinion that conducting an emergency
exvercise while a real ajor cmergency was in
progress, was the height of folly and asininity. Yet,
a conclave of ARRL offivials of a stature certainly
to vancel the Field Day if the situation demanded,
decided not to do so. Why?

Seversl teasons, actually, but the principal one
was that by the time it appeated obvious that the
emergency was major in extent and seripusness, 1t
wis not practical to “cancel” the Field Day.
Secondarily, the actual necessity was also some-
what in doubt. Most emergency operation would
be conducted on R0 or 40 meters, or un the vifs
using repeaters. It seemed that it should be possible
to control the situation on 80, and on 40 most of
the traffic would be incoming “health & welfare™
(we preter to call it “inquiry,” because health &
welfare can be either incoming or outgoing), so the
need there scemed possibly less critical. There
would he virtually no need for clear channels on
20. 15 and 10, the first two at least very widely
used on FD. o why cancel themt out? In all but the
northeast cotner of the nation, the ueed for
emergency vommunication would not exist, The
worst potential for serious interference would be
on 75 phone, but this potential did not appear
serfous enough to cancel a nationwide activity,
F(CC ingeniously designated 3815 kHz as a cleared
channel, lifting the licensing restriction implicitly,
since FD operation in the “extra” portions of the
bands is practically nil. So actually, when you
come right down to it, only one segment of one
amateutr band stood to be in irouble by FD
continuation, and this didn’t seem sufficient to
peremptorily cancel the whole shindig.

lnstead, WiAW came on with a special bulletin
warning all amateurs, especially those participating
in D, to avoid QRMing emergency nets on pain of
disqualification and, when the FCC announcement
of cleared channels came out, another bulletin
detailing this information.

The result? On the whole very satisfactory, as
most groups participating in Agnes seem to agree.
Most FDers avoided emergency nets, and when
occasionally someone hlundered onto vne und was

This is the 20th year an amateur radio net has
assisted with the All-Women Trans-Continental Air
Race (Power Puff Derbyj. Starting times are
reported on 2-meters and checkpoints across the
country are tied together on 20 and 40, Pictured is
Palo Alto A.B.A. station WSOTX, manned by
WEAIN (left} and WBOWF ({(center}. A 2-meter
station is in the background.
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advised of it, he quickly withdiew with apologies.
Considering the potential that existed, QRM from
L) was minimal, certainly no worse than it wonld
have been it o contest was going «on. Perhaps,
because D consists of a larger percentage of
ent. ;/gency-oriented amateurs than would other-
wise have been on the air — perhaps even better.

But more important und impressive was the
number of club and non-chib Fid groups in the
affected atea and elsewhere who gave up their FD
plans entirely in order to assist in emergency
communications so badly needed in so many places
in New York and Pennsylvania, We are rescrving a
special place i the Agnes writeup  {or these
groups, and we hope we have the names ot all of
them, If your proup was ong and is not listed in the
Agnes writeup when it appears, please wlvise us so
it can be included in the inevitable supplement,
WINIM.

SOUTH DAKOTA FLOOD

Supplement

With many teports of South Dakota flood
activity (which began June 9) received after the
deadline for September (87, a follow-up report
seems in order. Most of our reports come from
ontside the disaster area; amateurs who assisted
with communications as far away as Hawait, Again,
1esumes of reports by areas:

Ohio. KRONA reports much monitoring activi-
ty by the QOhio crew. EC WARGRG, WSSZU,
WABMHW and WBELG Lept the gany abreast of
the activity in South Dakota. Many hams handled
traffic into the affected arew and some messages
from the area, Among the traffic handlers were:
WABMCC, WASZUK, WEBIEL, WBUDG, WEFOM,
WABGED and W8SUS, Close contact was maintain-
ed with the Red Cross.

fowa. Another report, this one from EC WPLIJ,
relates commumnications provided by the Cedar
Valley ARC of Cedar Rapids/Marion, JA. The club
activated WOWSY at county c.d. headquarters and
esfablished contact with state o4, siation, WAP
€1Q, in Des Moines, WOWSY was on the air
continuousdy for 32 hours, originating aud relaying
messages for outlying stations and being temporary
relief for WAQCIQ, Most traffic was health and
welfare,

Minnesora. WAQDCS and WNPGOY, members
of the 3M ARC, manned ciub station WBPBQG at
Tartan Park on June 10, Health and welfare
inguiries were forwarded to Rapid City hams who
advised as to whether or not the addressees were in
safe areas, On Sunday the county c.d. authortzed
WBHBOG to operate under ¢.d, and handle emer-
gency messages, Operation coniinued untii Mon-
day, with about {50 messages originated. Others
participating were: WAQQPO, WRIE, wgvUz,
WOCYTH, WAQBIX, KORAB and WORD(Q. WAWVO
and KORAR activated St. Paut Red (ross station
on Saturday,

W6LOL reports handling health and welfare
traffic from the disaster area via WestCARS, with
help from WB6AQO and W6GOI, Much Hawajian
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Public Service Honor Roll July, 1972

This histing is avarluble to awmteurs whase public setvice
performance Juring the mwath indicated quatifies for 29 ar
it Bolal pannts in the ning culegorres telow. A delineption
tf the puoints awarded tor egach function is given in the
categnry key b the endd of the Hopor Rall listing. Please nate
maximum points tar each categony . Thase ninking fewer thun
48 points are tsted with pont tatals oarty,

Citegory (81 320 ¢34 (4} (50 (op {7V (8§91
LR ) :

Hay, Pre, fi 2 8 A freraly
6 32 2 N Rkl 1i
LKL S T e - ) o5 3 B T8
XTI (R 2 - i} m
WIAIKFT I N b A A 4 )
WBRHE ¢ (KRS TV T b~ S S 3 6
WEHESDHEE [ LT 1T & S A ] b & fad
Wasklx L £ R S - 4 5 fad
WA L L F O I B o T 5 al
VAN LRI F N I S 4 4 &l
WHALNG o to 1 1 gl & &l
WBASYH 1w ot 12 1 3 5 el
WBRBBMY & to 13 tr 5 3]
SWRLRW M o1o g2 i 32 5 i
[XIRA'FES b S OO DR 0 & 5 ni
WAIOUM 10 1o 12 12 x ¢ 59
wasupl [ EVRS TR I b B T | 5 59
K@BADIE 16 o (2 v o1z 3 59
WB4SON 1o e fd 12 ¢ 2 L1
WANVAS H 12 12 oy i 87
WHRzAYH [LER FIRN B R - A5
WAZEIOD v Jo e 12 1z R
WH2OVY Y Dot 121t An
R3KAS [EERN CTRNE I I e 3
WHANOHA T ol E2 12 (28
WHSHLIP XTI UL T e I b B A0
wWroans LI FE R IS e 34 fia
WAIUDO o112 312 ] LS
WItdNCH v in 131 12 i} S 52
WIDCK 1oty N I 4 5 5T
WBhaLVE 1o 12 2u &1
WIS o0 12 2 6 5 &
WAGTVA 12 17 LI - T -1 5 2l
WO LA TR v ] 3 b A%
K3BH LI RN b 1 9 44
KO LEUN T I 12 5 4y
KgMRI 10 1o 12 i2 L3 49
VEIGIN LETIN § L =4 2 5 e
WA SDHUM io In LI I S i3 %
W4LlY I A& 2 12 5 371
WALDEL [ERS (U I SN A &3 %
WAsBCE LU 1] 2§z 4 37T
WHOUNM [ LIRS 3oz 47
WARNOO* 0 0 212 2 4h
WEeCCB My o 12 12 1 X
WeMNY . ... WRAIMEL . WHAHLY | |
WIBQ . WREC WSABD .,
WHIIE Wwark, ., KBMLO
W L, VE4hA
Werote o, KISKE ., ..., 34
WB2CHY vItos . L, WaAYS ..
WITEN ]S WankM oL WILEN
KRIDIO welNH ..., wWiva ...,
KSROZ WrGHT |, KE4RNE .. ..,
WIHRY WARVEF | WETES .. ... .
WERV ..., weEuBAE WeYBV
VE3IGRR EgALM ... WILBK ... .
Vi3S WeRl L. L., WIWAH/s .., .14
WRaYCY VEAEWD ., WHIHE . ......
KA WHINOM . ., Waulw ..
WBaloT WBATDT .. VE3AIA .
WAL WRHAVZ( .. VEYAWE
WARGYT weALIL WHRAYC |
WAIQOR WollFE WRECKH
WhHasKs ... WARMLT Waimy
HENOW ... .. WBAC'WD WIMTA ... .
WUGAXW ... ., WHBEAD .. WACCE ... kL)
WAQUEX . ..., VEXIPO WReEIE .., . an
VEMIT . ..., 37

? Denates muliinperstar station.

Cudegery Key. (1) Checking into o nets, | peint each:
(2) Checking Into phone/RTTY nets, 1 pamet each; i 3) NCS
v nets, 3 points each; (4} NCS phanerRTTY nets, 3 points
vuch; (5} Performing ossigned ligison, 3 points eacéi; {6} Legal
phone patehies, 1 paint each, ¢7) Making BFL, 3 pmnts
regacdless of traffic total; (8) Haodling emergency traffic
directly with a disaster area, f point each mesdage; {91
Serving as et manager for entire monrh, % points,

e




health and weliare traftic was pussed by KH6AX in
tnany jong hours uf operation, At the other end of
the country. K1FIR and ¥ 1ELC were aiding in Red
Cruss colnmunications with Rapid City, WABGAT
handled 175 messages to and from the disaster
area, and reported goud news to several North
Platte, NF families. W2DJY scted as & comnunica-
tions link between South Dakots and o tescue
dgeney n {olorado, and also with Red Cross.
K7LDZ represented Red Cross and Civil Defense
for the reat Falls, MT. area and relayed infosma-
tion to local broadeast stations. A message from a
wuorried man to his wite in Rapid City was handled
hy WA LFNMviarclay from WBIBXS.

Well, that concludes our account of amateur
uperations during the South Dakota disaster, A
report on “Agnes” is fortheoming. Let's hope we
ate nat subjected to any more disasters in the near
future, However, we cannot sit bavk and say it
can’t happen again, 1t can! Let’s be prepared, -
Wd 1 +#CM,

Public Service Diary

On June 6, WRGY received a request for
antibiotics from CRTPK via W1 FBG. He contacted
a pharmacy and the manaper notified a phurma-
ceutical association. The medication was flown fo
Mozambigue the same day. (WBGV)

The Phoenix (AZ) arex was hit by a severe
thunderstorm June 238 and 29. A number of homes
were demolished and many others were damayped.
Amateurs aided Red Cross in communications
under the leadership of K7GHS, WATNXI operated
from the connty o.d. center and K7TWUG and
WTCAF operated trom the ('apitol Building.
(WTCAE, BUM AZ)

Puring a QSO on July 4, WNSFEH learned that
WNTTFLs telephone had been out of order for
several days. WN7TFIL lives several miles from town
in Concho, AZ. WNSEFH called the Albuguergue,
NM telephone company and teported the problem.
-~ {WNSFFH)

Q2

KESXO (left) and WAQGZ were fwo of the
participants in the July 18 Shriner’s parade in
Datlas, TX. Dallas area amateurs from the Texas
Repeater Society znd Dallas ARC  provided
communications for medical and police aid and
general parade coordination.

On July 13, K4TQR/mobile approached a
car-truck collision in Vestavia, AL. He used the
Birmingham Amateur Radio Emergency Setvice
repeuter and contacted KAUMD who iclayed to
police. Ambulance und police arrived within
minutes, - (K4AQZ)

- P

While travelling on I-35 near Des Moines, [A, o
july 14, K9LKH came upon an accident. His
2.meter fm cull was answered by KPOOD who
notified authorities. In seven minutes an ambu-
lanice and four units of the Towa Highway Patrol
arrived on the scene, - (KBYVU, 3CM LA)

During the evening of July 24, VE4RV heard a
eall from CEACV on 20-meters tequesting a rire
drug for a person in antiago, Chile, VRARV called
U VE4HR in Winnipeg and a hospital pharmacist.
VE4HR completed arrangements and bad the drg
flown to Santiago the next day. - (VE4FQ, 3CM
MB)

At G110Z on July 25, 4 man swimming in 4
pool in White Hranch, OR, had a heurt attack.
WATDIT/mobile assisted in commumications and
an ambufance was dispatched. WYMDM relaved
information to  W78Y  who wmade areange-
ments for admittance to a hospital in Bend.
{WTHLEF, SEC OR)

AL 8 AM on August 4, a mountain climber was
reported lost on Mt. Jefferson in central Gregon.
KTMMK and W7IMP supplied communications
from the base <amp on the mountain to the
Portiand Search and Rescue Kmergency Coordina-
tor by way of WTPJO in Portland. They handled
24 heulth and welfare messages and 5 phone
patches, one of which was from the tather of the
lost climber to his wife. Operation was secured at
&30 PM. — (KTWWR, SCM OR)

On August 14, WOEX spotted twa cars over the
etnbankment of |-74 near Bloomington, LL. He
contacted KOUKR through WASGCK repeater, who
summoned ax  ambulance for severad injured
persuns. When 3 trooper urrived, WOEX was
requested to send for more ambulances. He then
checked the secand car and found ho injuries, but
relayed a personal well betng message to their
relatives, agaia through WASGCK. -~ (KYORP, EC
Melean (oL}

During june, four severe storm watches took
place in the Milwaukee, WI urea; ome tornado
watch and three severe thunderstorm watches. On
June 12, sixteen amateurs participated, relaying
storm observations to the National Weather Service
in Milwaukee. Later, on june 19, fiffeen amateurs
took part in a similar operation, again advising the
weather service. — (WONGT, SEC Wi)

QST for



At 0030 on June 18, WTIEU was notified by
K7KXN that a climber had broken a leg in Mt.
Baker National Forest, WA. W7TIEDU alerted
members of Hams Amateur Mobile Service Club to
assist in communications as soon as the rescue crew
requested it The club stood by unatil 0800 ut
which time they were informed that the man had
been removed from the mountain and was in a
iocal hospital, - {(WTIED, EC Snohomish Uo.y

A severe thunderstorm hit Belcheriown, MA,
on July 28 at 1400, Since many power lines were
down, WAIDNB went to the Town Hall to set up
possible  communications. WICSEF and KIFUG
arvived at the Fown Hall soon after and their
mobile capabilities were made known to police and
fire Jdepartments. Power was restored at 1610, -
(WALDNE, SEC WMass) )

We received 38 SEC reports for July, Althongh
that is the same number of reports, it represents
11,932 AREC members, down from (2,068
membess represented last vear. |8 your section
renresented? Sections reporting: AR, AZ, CO, T,
DE, EFLA. ENY, EMASS, IN, 1A, KS, MAR,
MDC, MI, MN, MT, NE, NV, NC, NNJ, OH, OK,
ON, ORG, OR, DGO, SK, 8D, SNJ, TN, UT, VA,
WA, WV, WFLA, WMASS, WNY, WPA.

Traffic Talk

The following is purloined from The Ground-
wave, publication of the Oftawa (Ont.) Amateur
Radio Club, and originally was written by VEINY,
although he may not recognize it

Traffic handlers aren’t horn that way. They just
tend to lovk 4and sound funny because of the hard
diseipline imposed on them over the vears by
heartless net conirol stations. Amateurs were hared-
ling traffic back in 1914, suo the practice is
venerable, if not impeccable. Most amateurs who
handle traffic do so only after having gone through
ong  or more other phases of amateur radio
aperating, strch as ragehewing, DX chasing, ete,
Some come by it naturally, through government or
commercial fraining.

in any case, there are & number of advaniages in
turning to traffic handling, and here are o few:

(1) Regular activity, Nets usually weet at the
same time, same frequency, same day v davs of
the week.

(2) Controlled nets. You speak only when
spoken to. This mild discipline iy like a breath of
spring atter a heavy session of DX work.

{3) You learn a specialized phase of amateur
radio, and with experience become a hetter all-
around amateur.

{4) Youcan participate by cw, ssb, fm and even
RTTY.

{5) You are preparing yourself so you can take
on a much more important tole in the event an
actreal disaster hits vour area.

(6) With NTS connections, you become part of
a complete communications system that covers the
whole of North America, the West Indies, Hawaii
and the Canal Zone. It like being a part of the
Beil System, ¢xcept no money involved.

Buring the 15th Airstream International Rally in
Louisvilte, KY, June 25 to July 5, 1610 messages
were handled, mostly by RTTY. WABETX is sesn
sending sorme of those 1.6k messages. [Photo by
WHUTINY
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BRASS POLUNDERS LEAGUE
Wianers of BPL Cernitweates For July Traffic
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BP1. For 100 ar more originations- plus-delivemes

RENOW .. 184 %ReVTE . (23 WHANCH .. .J01
WU L, L la woMEn 117 WEINOM .. Mo
KPAWT . L36 wrlsa L] WARWEQUune1i 7
WHNIRLT 000 WASOGM .. Y WAZUNE I unes 124
WHOC . L128 KOt byiMav) 103

BPL Medaliinns tsee Inly, 1968 (81 p. 99) have been
awanded to the Enllowing amatencs siove last moath’s lutings:
WAILOV. )

The BPL is aper to ol amatents jo the United Stafes.
Caitady amd (LR, possesions who copao! by thely 5OM g
heshitpe tutal of $U0 ar s sum ot adginations and dehvery
points of 160 e more {ar any catendar month, Al messiges
niist be handled on amatenr trequencies within 48 hours of
receipt in standord ARRL form,

What are the disadvaniuges? Gee, there really
are none, except possibly that vou can't hecome
adept at traffic handling without working at @t
reguiarly - like any other pursuit, when vou think
wi' it. Newcomers to traffic handling are best
advised to start on ew, because proper procedure is
more required and more basic by that mode. (Once
you “get the idea,” you can check into a phone net
with a minimum of difficulty and exira training.
Of course vou have to bring your code speed up to
u minimum of gbout 15 wpm, but that won't hurt
yvou a bit, Copying Wi1AW for 3 fow weeks will do
it.

National Troffic Systern. Many are  asking
"When will the proposed “daytime NTS® be imple-
mented?™ Patience, patience! Your Public Service
Branch at ARRL CD i3 snowed, and with a new
man breaking in we have 1o approach all new
functions cautiowsly., The original farget date of
Ogetober | has been moved to lanuary 1. During
September and October we hope to take some
initial steps toward implementation, but wuch
currespondence and recruiting will be Necessary.
An articte for Q8T kicking off the new project will
be prepared to appear, hopefully, in the December
issue. Wish we could promise faster action, but it is
gecessary to be realistic,




Meanwhile, amateurs interested in assuming
ieadership roles in the daytime NTS (DNTS) might
“register™ wath headquarters, so we will have a
cadre to start with when i is time to make
appointments. — W7 NSJM.

Suly reports. Assistant UAN manager WAGMLE
records second highest rate ever for July and traftic
up from last two yews. He feels UAN ciew is
utilizing 40-meters very well, Initial 2RN wailpaper
earned by W2ULW, WA2s CXY FUO LXF SRQ.
Second annual certificates went to W2YEP, WB2s
LOP OYV. KYBAD/4, acting KN35Z manager,
expects WSSHM will be assuming manager duties
again by the end of August after recuperating from
surgery. W7BQ submits his 122nd and tast RN7
report, Sez he'’s hsan at ¢ about “one sunspot
cycle”. W7KZ takes over as RN'7 manager. Summer
conditions are having their effect on TWN, KTNHL
teports conditions pretty unstable for early session
and stagic takes ifs toll.
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Transcontinental Corps. A TOC bastern certificate bas
been issaed to WRIBX, WaRSY, WIBQ and WHLY huve
recenved )L Pacific certificates rhis month,
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STOLEN EQUIPMENT

The following equipment was stolen from a car
in an Fraocisco, California on June 4, 1972: Swan
Cygnet, Model 270, serial no. 213022, and Collins
microphone model MM2Z, serial no, 4294, Contact
Saub AL Cuhen, KJACH, 4524 Michigan Ave.,
Miami Beach, WL 33140,



INTERNATIONAL AMATEUR RADIO URION, THE GLOBAL FEDERATION OF NATIGNAL NON-COMMERTIAL AMATEUR
RAOIO SOCIEYIES FORt THE PROMOTION AND CO-ORDINATION OF TWO-WAY AMATEUR RADIO COMMUNICATION

WORKED ALL CONTINENTS AWARD

The TARH Worked All Continents award con-
tinues to enjoy high popularity. During 1971, 1846
awards were issued, OF these, 381 were endorsed
for ssb, 12 for RTTY, 51 for 3.5 MHz aind 4 tor
1.8 MHz. Since the announcement of the siow-scan
television endorsement, five certificates have been
issued endorsed for 8TV,

Applicants from other than the LS, and
Canada are reminded that they should submit their
applications to their local IARU society. not to
IARUJARRL beadguarters. Oaly i€ there iy no

IARU sodiety in their country, should applications

be sent to ARRL, There is no charge for the award;
however, please ¢nctose o self~addressed envelope
and suffictent postage for return of vour cards.

In addition to those endorsements listed ahove,
ane for 30 MHz work also is available,

AUSTRALIAN NOTES

The Director-Generat of the Radio Branch,
Pastmaster-General’s Department in Australia, has
announced that hotders of Limited (vhi) Licenses
are now authorized to use satellite transponders
which retransmit their two-meter signals in the ten
meter band, such as the Amsat-Oscar C package to
be launched later this year, This authorization also
includes operation through terrcstial repeaters in-
tended to familiarize users with satellite tech-
niques,

The Director-General has alw announced i
change in the policy of that country regarding
reciprocal operating permits. In the future, an
amateur from any counfry on a temporary visit
may apply for opcrating permission in Australia,
whether or not the respective governments have
concluded reciprocal agreements. Formal upree-
ments dre still necessary for the grunting of
operating permission to amateurs intending to take

up residence in Australia, As with sl such opera-
ting permits, the regulations of the host country
apply to the visiting amateur; for example, a U.S,
amateur visiting Australia must observe the Aus-
tralian power limitation of 150 watts, but he need
not observe the U.S, phooe subbands,

Amateurs intending tv visit Austzaliz way
obtain further information on uperating in that
country from The Manager, Wireless Institute of
Austrafia, P.O. Box 150, Toorak, Victoria 3147,

QSL BUREAU CHANGES

Seyveral changes in international QS1. bureaus
have been made since the comprehensive listing
appeared on page 84 of July ST, New addresses
are:

Barbados: ARSE, Box 814 E, Bridgetown
Cuba: FRC, Apartado 1, Habana
Ethiopin: 'Telecomms Amateur Radio Club, Box

1047, Addis Ababa
Finland: SRAL, P.C. Box 306, 00101 Helsinki 10
Germany: DARC Amateurfunk-Zentrum, Linden-

allee 6, P.O0.Box 1155, D3501 Baunatal 1
Waeke fsland: There is no longer a valid address for

a Wake Island QSL bureau, QSLs may be sent

direct to the stations contacted,

All AR societies and others are reguested to
notity ARRL of any changes in the addresses of
their Q8L bureaus.

RECIPROCAL OPERATION IN VENEZUELA

The Ministry of Communications of Venezuela
has announced that it will issue no authorizations
to operate from Aves Island (YVP) to other than
Venezuoelan citizens, Amateurs from the LS.,
Canada, and Costa Rica may obtain permission to
operate in other parts of the country. Further
information may be obtained trom Radio (lub
Venezolano, PO. Box 2285, Caracas, Venczuela,

05—

Bottam left: Worked All Gontinents applications are processed by (ARU societies for amateurs in their
countries. REF awards manager Marcel, FOMD is responsible for checking cards submitted by applicants
in France. Bottom right: The triennial conference of the |ARU Region 1 Division was the oceasion for
this gathering of {ARU officials. Shown enjoying the Scheveningen sunshine are Region 2 Chairman
XE1CCP; PAQDD, the new Chairman of Region 1; |ARU President WPDX; and retiring Region 1

Chairman SMSZD. August QST contained a summary of the events of the conterence.
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Happening

the Month

HAM GETS ZONING CHANGED

From time to time, amateurs’ penchani tor
towers to support antennas brings them up against
the town fathers. Througl patient, polite persis-
tence, it i possible to change unfavorable rles or
glter the viewpoints of lacal officials in many cases,

CGne recent sucoess story in that respact was in
Marilla, Ere County, New York. Kenneth R,
Palmer, KIFJ, ran up ugainst o new ordinance
adopted in November (971 which limited “flag-
poles, antennac or aerials™ to 20 fect above the
raoftop, when mounted thereon, and otherwise to
the height lmits for buildings.

in March, he met with the Zoning-Planning
Board und offered some new lunguage, together
with some reasons for change and the esperiences
of other municipatities gleaned from the ARRL
“Legal Kit,” He was juined by WA2IMRZ and
WA2GRP. who also supported the amendment,

In july, the following language was adopted:
Section 345 Height Fxceptions — The height
limitations of this nrdinance shall not apply to:

A) Chimneys, spires, belfrys, roof water tanks
and farm silos.

By Antennas and/or towers used in the following
transmitting services and in conformance with
the State or County regulations relating there-
to,

1y Amateur Radio

7 Business Radio

J3) Citizens Radio Class A
4] Civil Defense Radio

) Flag poles, fm, TV und Class B, C, and D
citizeng radio antenna or aerials JTocated on a
building and extending not more than 20 feet
sbove the highest point on the roof of such
tuilding,

There 15, accordingly, no mit on antenna height
for amateurs in this community, Owr congretu-
Iations to K 2FJ et al!

FCC WARNS ABOUT PATCHES

Last month 57T mentioned brietly PO
warping fo awmateurs generally about misuse of
phene patches, conventional und astopateh, Here
1= the text of the public notice:

PUBLIC NOTICE
Federal Communications Cormmission
August 4, 1972

AMATEUR LICENSEES ARE WARNED
AGAINST IMPROPER USE OF THEIR ETA-
TIONS IN HANDLING COMMERCIAL TRAFFIC

The Commission has received recent evidence
that a number f amateur licenseex are engaged in
handling business communications directly and
indirectly  involved in commercial operations.
These cammunications are conducted on both the
High krequency bands, and in particular, of late,
the ¥YHF bands. In the former, mannally operated
phone-patch equipment usually is utilized. In the
batter, repeaters using ‘‘auto-patch' equipment
have been used un 2 widespread bagis for inter-
connection with the commereial telephone system.
There has been tremendous growth of amateur
repeater stations over the past few years. This has
enabled amateur VHF communication {rom auto-
mobiles osver o large area of the country., An
individual in a moving vehicle capable of accessing
2 repeater equipped for “Auto-patch™ operation
may easily communicate with practically anyone
having a telephone,

Use of interconnection equipment is not pro-
hibited in Part 97 of the Rules, Automatic *‘auto-
patch” equipment is being used increasingly by
VHF repeater stations. There is evidence that this
type of aperation encourages the handling of
comimereial commurnications, which are not per-
missible in the Amateur Service. The Commission
is greatly concerned that swch woperation may
seriously jeopardize the evolutionary development
of the Amateur Service in accordance with its
“eharter™ contained in Section 7.t of the Rules.
Augmentation of the value of the Amateur Service
s a “voluntary nonr-commercial communication
service’” must not be brought into question as a
result of amateurs’ hangling commercial traffic.

NEW RULES FOR ALIENS

Formalizing the procedures which have been
followed since last year, FOC has adopted u new
Subpart H to the amateur rules providing for the
tssirance of licenses to future cifizens. At the same
fime, FCC adopted a new Form 610<C which is to
be used in conjunction with the segular Fotm 610
in applying to the FOU office in Gettysburg for a
license. After the paperwork has been cleared
through FCC, the applicant will take the normal
vyamination at an FCC nifice or before a volunteer
vxaminer as appropriate to the class of license
being sought, An applicatiop fee of $9 is required
for every class of license except Novice. The text
Fotlows:

D, Karl Kopetzky, KOAQJ (lett}, secretary of the
Chicage Area Radio Club Council presenis two
volumes of the AARRL Handbook to Mr. Ted
Balcom, Ass't Librarian of the Elmburst, 1.
public library, in memory of the late Ray P. Birren,
WOMSG, past president of the Councit, The Coun-

cil compnises 51 Clubs representing 3500 hams.
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Two amateurs recently were oited by the Minnesota Governor's Commission on Employment of
Handicapped Persons. Minnesota Attorney General Warren Spannaus, left, presents certificates to Leon
Hoke, WORQO, personnel management specialist at Duluth Air Force Base and to Felton 5. “'Doc”
Jenkins, K@ZZR, who was cited for his work with Viet Nam veterans and with the Handi-Hams ot
Rochester, {righthand phota).

Section 97,411 Rasis, purpose and scope, {a)
The rules in this Subpart are based on and are
applicable solely to those provisions of Section
303(1) (3} and 310(a) of the Communications Act
of 1934, as amended (see¢ Public Law 9281, 85
Stat. and 78 Sitat. 202} whereby cectain aliens
admiftted ta the United States for permanent
residence should he eligible to operate amateur
radio stations and to hold licenses for their
stations, (b) The purpoese nt this Subpart i3 to
implement Public law 92-81 by prescribing the
rules under which an atien, who is 2 permanent
resisdent of the United States and has filed a
Declaration of Intention with a state or federal
coutt may operate an amateur radio stadion in the
United States.

INCDME 51,538,600

—

Mrmberthip Dars

1drertisimy

Fublteattan hules

Erard xpetes

Secifon 97.403 License required. (a) Before an
alien, wnder Public Law 92.81, wmay operafe an
amateur radio station in the United States under
the provisions of Sections 303(1) (33 and 310(a) of
the Communications Act of 1934, us amended, he
must obtain a license for such nperation from the
Federat Communications Cominission.. A license
for such operatiou shall be issued only to an alien
admitted o the llnited Sfates for permanent
residence who has filed under Section 334(1) of the
fmmigration 'and Nationality Act (8 U.S.C. 144505
# [declaration of Intention to become a citizen of
the United States dnd has successfully completed
an examination pursuant to Section 97.29 of this
Part,

$1,.5%7,500

EAPENDITURE

[y, Praduspes, Buerhatios

,...r--—"‘_“—‘“-

Drec: twpgmnatinsadt

Haedbonk toes

“
,
e,

. s
irther ",
Hewmberiing

ihker
wrbfcations

Where the League's money comes from and how it is spent are summarized in this traditional chart form,
Copies of the Tull operating statement and balance sheet are available as always to members and affiliated
clubs an request. The Board - with Finance Committee coordination -- requested publication of this
chart so that the League’s financial picture would have wider exposure to the membership.

October 1972
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Section 97405 Application for leense, ()
Application for license shall be made on FOC
Forms 610 and 610-C. Both forms may be ob-
tained from the Commission’s Washington, D.C,
office or any of the Commission’s field offices. (b}
The application forms shail be completed in full in
English and signed hy the applicant. The Com-
mission may require the applicant to file additional
information. Both applications must be filed in
aecordanee  with  the instructions contained in
Sections 97.11 and $7.41 of this Part.

Neption v1.407 [ssuance, modification or can-
cellation of license, {a) The Uommission may issue
3 license pader such conditions, restrictions and
terms as it deems appropriate. (h} At any time the
Commission may, in its discretion, modify or
cancel any license issued under this Subpart. In this
event, the ficensee will be npotified of the Com-
nission’s action by letter.

Section 4U7.409 (perating conditions. (a) The
alien applicant may not under any ciccumstances
begin operation unfil he has received a license
issued by the Commission. (b Except as stated in
any condition the aperational rules and procedure
¢ontained in Subparis A through B of this part
shall be applicable, {c) When the licensee under this
Subpart hecomes g citizen of the United States it
will not be necessary for him to notify the
Commission of this fact until such time as the
licensee desires to renew or modify his license. At
the time the ficensee becomes a citizen of the
United States all procedural rights shall attach to
his flicense and the Commonications Act and
Administrative Procedure Act shall be applicable
regarding any regquest or application for, or modifi-
eation., sugpension or canceliation of, any such
license.

“WHO THE DEVIL™ — QOPS!

Gremling crept into the editorial rooms when
we weiy working on the August installment of
“Who the Devil is Who?™ The correct version:

For conducting theory and code classes, and
assisting in numerous tower and antenna instalia-
tions, Charles Wagner, WA9PSG {ieft}, was named
“Armateur of the Year' by the St. Louis Amateur
Radio Club. Prexy WOKC here makes the pre-
sentation at the Zero-Beaters hamnfest in Wash-
ington, Mo,

K2FS was K28XV

WILF was W2KHEK

K4PM was WEMCK
Sorry, gentlemen!

FCC DENTES RULEMAKING REQUESTS

FCC has turned down four requests for rule-
making filed by individuals:

RM-1520, by William A, ‘Tynan,
WIKMV/W4KM, September 11, 1969, 1t requested
that the restricted portion of 50 MHz be divided,
S0.00-5G.05 and 36.10-50.15 for Advanced uwad
Extra only: 50.05-50.10 (A-1 only) and 50.15-54
MHz tor Technicians and higher. Other actions of
FOC in respect to phase 2 of incentive licensing
and developments since then render the change
unnecessary in the Commission’s view,

RM-1830, by George Puzzuote, Sune 25, 1971,
It requested change of the name of the amateur
license to “Radioman license.” The (‘ommission
said the petitioner had not shown that a real
problem existed.

RM-1877, by Ray R. Dopmeyer, November 11,
1971, This petition would have prohibited by
reguiation the delivery of third-party messages by
collect felephone call, FCC said this idea was
bevond the scope of the smatenr rules, and
suggested that the simple solution to any problem
in this respect would be refusal to accept such
calls,

RM-1907, by Paul T. Atkins, WB20ZW, Jan-
uary 19, 1972, Part of this petition claimed that
ssb and sstv were incompatible dnd that the Jatter
should be moved to the high end of the band or at
least to the wigh end of the Advanced/Extra
segment, FCC pointed out that there shouid be no
more of a2 compatibility problem between an ssb
station and ap sstv station than beiween two ssb
stations or two on sstv. Further, FCC suid that
frequency planning and coordination by amateur
operators themselves can result in the best spec-
trum ufilization appropriate fo the service. The
second portion of this request suggested that Exira
(lass licensees not vet eligible for a one-by-two
letter call {e.g., W6XX) might receive a two-by-two
letter cafl (eg., WB6XX), The FCC action did not
mention this request; presumably it remains on file
for later determination,

FCC PROPOSES RELAXED RC RULES

‘The Federal Communications Commission has
proposed relaxing the rules applying to radio
control of models by amateuss, along lines
suggested by the Academy of Model Aeronautics in

The Movember 1971 QST article, “A WWVL
Receiver,” brought Cover Plague honors to Eugene
Pearson, W3QY, center, Making the presentation
are Atlantic Director Harry A. McConaghy, W3SW
fright) and Assistant Director Harry Stein, W3CL.
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RM-1951. Deadline for comment was sef at
September 29, 1972 with “reply comments”
(answers to the comments of others) due by
Qctober 101 it is, however, possible that an
extension of time to file comments will have been
given, of that Jate comments will be accepted if
justification is presented. The text of the Notice
follows:

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washingion, D, C. 20554

in the Matter of

Amendmenti of Part 97 of the Hules

ingofar as they pertain to the Docket No. 19572
radio control of remote model

craft and vehicles

NOTICE OF PROPOSED RULE MAKING

1. Notiee is hereby given in the above captioned
matter.

2. The Commission has under consideration a
petition (RM-1951) filed by the Academy of
Model Aeronauties (AMA). Petitioner reglests
relief in the vules governing the Amateur Radio
Service through amendments insofar as they per-
tain to the operation of model aircraft by radio
remote control, and states a desire . for cormpar-
ability between the rules governing like-type opera-
tion in the Amateur Radio Service and the Citizens
Radio Service.

3. Section 97.89 of the Rules provides for the
rudio control of wemote objects in the Amateur
Radio Service., Additionaily, Section 97.61 pro-
vides frequency bands and emissions suitable for
radic eontrol operation. Petitioner points out how
compliance with other rules applicable {o all
amateur radio stations can be awkward for operat-
ing model aircraft by radio remote confrol, These
inelude lopging requirements, station identification
requirements, and notification to the Commission
when in portable operation for extended periods.
A concern is also espressed that transmitted
control signals could be interpreted as codes ox
ciphers prohibited by Section 87,117, .

4. The Citizens Radioc Serviee provides for the
control of xremote objects on six specific frequen-
cles within the 26.995 — 27.255 MHz fraquency
segment; for the radio remoie control of any
madel used for hobby purposes on three treqguen-
cies between 72,16 —72.96 MHz; and for the radio
remote control of airereft models only, on four
frequencies between 72,08 — 75,64 MHz. Licenses
granted in the Citizens Radio Service do not
authorize certain privileges related to this matter
that are available to amateurs. For ingtance, ama-
teurs - may design, construct, and adjust their
transmittexs, und type acceptance by the Commis-
sion is not required as some classes of equipment in
the Citizen Radio Service.

b. Petitioner reports **. . , those aircraft
modelers who also hold licenses in the Amateur
Radio Service operate maodel aircraft on frequen-
ceis in the 50 MHz and higher bands. AMA
encourages the use of the amateur bands by
qualified members because it relieves congestion on
the heavily used Clags © frequencies, However,
model aireraft rudio control ocperations on the
amateur frequencies are more burdensome to the
modelers than in the Clitizens Radio Service be-
cause, unlike the latter service, the amateur rules
are not tailored to accommodate such operations.”

We are sympathetic to the petitioner’s
requests, and we propose amendments incorpora-
ting special provisions inte the ruies exempting
certain low power amateur radio stations used only
for transmitting signals for the control of remote
models of all types. Station identification, logging
and poriable operation would be simplified. An
amateur t{ransmitter operating under these special
provisions would be required to bear a suitable
identifying marker,
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7. Petitioner requests relief for operation with
transmitters having a final amplifier input power
level of less than three watts. Section 95.43 of the
Citizens Radio Service Rules and Rgulations permit
a maximum of 5 walis average input power or 4
watls average output power for similar operation.
However, the fransmitter power levels actually
required in practice should be considerably lower
sinee, presumably, the vemote model must he in
sight of the eontrol operator at all times. For this
Teason we are- proposing a maximum mean power
output of one watt for transmitters qualifying for
operation under these special provisions.

8. Petitioner also requests the special provisions
equally apply to transmissions used for telemeter-
ing purposes, but does not furnish details and
rationale for this request. Interested pariies having
information and suggestions in fhis srea are re-
quested to submit same to the Commission for
*onsderation. .

9. The specific rule changes proposed herein are
sei forth in the attached Appendix, Authority for
these proposed amendments is contained in Sec-
tions 4(i) and 303 of the Communications Act of
1934, as amended.

10, Pursuant to applicable procedures set forih
in Section 1.415 of the Commision’s Rules, inter-
ested persons may file comments on or before
Sepiember 29, 1972, and reply comments on or
before October, 10, 1972, In accoxdance with the
provisions of Section 1.419(b) of the Commission’s
Rules, an orviginal and fourteen copies of all
statements, briefs, and comments filed shall be
furnished the Commission. AU relevant and timely
comments and reply eomments will be considered
by the Commission before final action is taken,
The Commission may also take into aceount other
relevant information before ik, in addition to
specific comments invited by this notice. Respon-
ses will be available for public inspection during
reguler business hours in the Commission’s Broad-
cast and Docket Heference Room at its Head-
quarters in Washington, D. C,

FEDERAL COMMUNICATIONS COMMISSION
Ben F, Waple, Secretary

APPENDIX

Pari 97 of the Commision’s Rules is amended as
follows:
1. Section 97.99 and undesignated headnote
“SPECIAL PROVISIONS” are added to read as
followrs:

SPECIAL PROVISIONS

897.99 Stations used only for radio control of
remote model erafts and vehicles,

An amateur transmitter when used for the
purpose of transmitting radio signals intended only
for the control of a remote model craft or vehicle
and having mean output. power not exceeding one
watt may be operated under the special Provisions
of this section provided an executed Transmitter
Identification Card (FUC Form 452-C) or a plate
made of a durable substance indicating the station
call sign and licensee’s name and address is atfixed
to the transmitter.

(2) Btation identification is not required for
fransmissions directed only to a remote model
craft ox vehicle.

(b) Transmissions containin only eontrol signals
directed only to a remote model craft or vehicle
are not considered to be godes or ciphers in the
context of the meaning of 997.11%.

{e) Notice of operation away from authorized
location iz not required where the portable or
mobile operation consisis entirely of transmissions
directed only to a remote model crafi or vehicle,

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

2. 1n Q97.101, the headnote is umended to read
as follows:

'§97‘.101 Mobile stations aboard ships or aireraft.,
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New Repeater Rules!

Extensive Amendments Also Affect Amateurs Generally

HE KFEDERAL COMMUNICATIONS COM-

MISSION has adopted extensive changes in the
rules governing the Amateur Radio Service, to
provide for the licensing of repeater stations and to
make a number of other changes, particularly in
the area of station identification, portable/mobile
uperation, and station fog-keeping. The effective
date is October 17, 1972,

The extensive text changes and additions ae
somewhat complicated and will require careful
study by each FOC licensee, whether or not he is
engaged in repeater operation. In peneral they
represent liberalization of restrictions. FCC sesms
to have abandoned many of the unpopular features
of its Notice of Proposed Rulemaking in Docket
18803 gdated February 26, 1970, Perhaps as 2
“trade-oftf,” the Commission will require much
more information from applicants for repeaters
(and, to an extent, for certain other special
stations) in order to verify that the applicant has
given careful consideraztion to the planning and
design of his station, addressing particular atten-
tion to the geographical atea to be covered.

What follows i a summary of the changes in
ouz rules, prepared after the opportunity of only a
few hours of study of the 25-page document.
‘There appear to be some grey areas, and even a
conflict or two: thus the following is subject to
later change or clarfication. Future issues of Q8T
undoubtedly will have further comment. 1n what
follows, terms in bold face are new and are among
the many new definitions in revised Section 97.3.

Changes Affecting All Amateurs

Primary station license for all.

There are several new classifications of station,
according to location and use, In the future, every
operator must have 2 primary station license, so
that every amateur will have a call sign. Normally,
the primary station license will be issued for the
ampteur’s home address. However, those amateurs
not having a permanent address (or those whose
permanent address is outside FCC's jurisdiction)
should furnish the address of a relative or friend
who will receive and forward mail to the licensee.
There are additional station privileges, some of
which may be combined with a primary sfation
license: Repeater station, Control station, Auxit-
iary link station and Secondary station. At this
peint we suggest you have a look at the various
definitions in Section 97.3. Repeater stations will
have a special call sign beginning with WR, and will

100

not be vombined with another station license. A
secondaty station is one at a vacation home, place
of business, eic,, up to now described as an
additional station; the latter term now will include
all those special uses we mentioned above.

Which call to sign.

In these new rules, the Commission returns
(hooray, hooray!) to a tradition in amateur radio it
abandoned # few vears back. Every permapent
collection of radio apparatus constituting an “ama-
teur radio station™ must have its own license, and
its cafl sign will be used whenever the station is on
the air, {n other words, when you visit WIXYZ
you sign his call, not your vwn as portable.
Presumably, this slso means - ax 1t did in years
past — that zn amateur can’t check out the staiion
of 4 future ham umder the puise of “operating
portable,”

There’s another important change, If the visit-
ing (conirol) operator holds » higher class of
operator license than the station licensee (or
trustee), he may if he wishes use the subband
privileges to which he personally is entitled, but
raust then sign a dual call. "Til now, a visiting
amateur could not operaté the station beyond its
awner’s class of privileges. Three examples under
the new Inok:

1} WNGABC operates WTXC - uses Novice
hands, crystal control, telegraph, 75 watts or less
input, and signs W7XC.

1) WTXC returns the visit: operates WN6ABC,
ases Novice privileges, signs WNSABC,

3 WIXC visits again; this time wants fo use
phune on 3820 ktiz; now he signs WN6ABC/
W1XC.

Both the station licensee and the contrel
vperatos will be responsible for the proper opera-
tion of the station.

Visitors not FCC-licensed

Under the new tules, the licensee may permit
any person to participate in amateur tadio-
communication from his station, provided that a
control operator is present and continuously mon-
itors the rudiccommunication fo ensure com-
pliance with the rules. The specific mention of
radioteletype and radiotelephone in fhis con-
nection has disappeared, along with the words
requiring the [eensed operator to throw the
switches und sign off. Accordingly, it should be
possible, for instance, to let a visiting JA, ur
perhaps a shipboard operator, work cw from your
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station, when a UL.S. ham is present as control
operator. Visiting XEs und VEs, for example, can
probably sit in un your club’s FD operations, too,
it the logging operatar meets the gualifications of
control operator to supervise these Q80s,

Technicians get more space,

Technician Class licenses will be able to operate
in 145.0-148,0 MHz. Obviously, this change is
intended mainly io facilitate expanded repeater
wperation; however, it would also apply to other
operations by Techs as well. (8o far, this is the
only portion of the 1969 League request for
expanding Technician Class privileges to the entire
band to be granted by FCC.)

Notification of portable and mobile

The burden of notifying district FOC engineers
un portable or mobile journeys has been lessened
considerably. All amateur stations {except military
eecreation stations 2nd Awuxiliary link stations) may
operate ay portables or mobiles. Whenever an
amateur station is {or is likely to be) in portable
uperation af 2 single location for a period exceed-
ing 15 days, the licensee will give advance written
notice of such operation to the designated FCC
engineei-in-charge. But urdinarily, a mobite station
is no longer required to notify FCC in advance of
an extended trip! (There is some indication,
though it is not spelled cut, that a mobile station
vperating out of a single temporary location more
than a hundred miles from home and for mere
than 15 days without returning home - eg., 2
college student at school for a semester — should
continue to notify as betore.)

The required notice is a bit shorter than before;
thus, after ihe effective date of these changes you
should secure revised ARRL Forms 8-43s rather
than using the ones you've stockpiled,

Logging simplified.

A written log must be maintained for each
amateur radio station, The log npeeds: call sign and
signature of the licensee; the signature of the
control operator on duty aund the call sign of his
primary station. if he is other than the station
licensee; the location of the station {mobile sta-
tions enter “Local” when within 100 miles of
hoine and otherwise, the locations of the first and
fast QSO each day); the input power: type of
emission and frequency or subband in use, These
items need be entered only once unfil there is a
change.

(Other entries for all stations which may be
recorded in a form other than written but which
can readily be transcrived by the licensee into
written form: dates of operation; names of persons
other than the control operator using the station
either directly or inditectly, as for instance by
phone patch (but repeaters don’t need to do this!);
a notation of third party messages — apparently
apain incloding phone patch traffic ~ including
names of participants and a brief description of the
confent; the calls of each station actually con-
tacted (mobiles and repeaters are exempt from
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this! Contzol stations enter the call of each station
in the control link, and an auxiliary link station
enters the call of its associated station); all stations
shall enter the times the station is put into or faken
out of, service. Siations other than mobiles, repeat-
ers, control stations snd suxiliary link stations
should also enter the times of commencing and
terminating each exchange of radiocommunication.

In other words, a fatge part of your daily log ~
gven for DX chasing in the hi bands — can simply
be tatked onto a tape. Mobiles no longer aeed to
record the calls of hams they’ve worked. And as we
see it, repeater opetators no longer need their
recorders! The requirement for technical main-
tenancs logs, proposed for repeaters back in 1970,
was not adopted. Wisely, FCC decided that the
iicensee is fully responsible for ¢he technical
performance of the station; as such, he will
perform whatever maintenance and repair is neces-
sary to keep it legal. But ail licensees must keep on
hand all coinponents of their logs for a year,
written or recorded.

Miscelilcmeaus.

Where mechanical devices are used to send the
call sign of a station in {aternational Morse Code,
the speed will not exceed 20 words per minute.
Though this is primarily for repeater operators, it
could apply also to RTTY stations and contesters.

For vears the Communications Act of 1934 as
amended has contained the caution that only the
minimutn  power required for communication
should be used. This is now mentioned in Section
97.67 (b) as well. It applies to all of us!

The “banned Ust™ of countries who don’t want
us communicating with their amateurs is now
specitically mentioned in the amateur rules: Sec-
tion 97.89 (2) (1) permits communication by
amateurs “with other amateur stations, ¢xcepting
those prohibited by Appendix 2. Unfortunately
perhaps, an amateur still has the responsibility for
keeping up to date with the latest FCC bulletin on
the subject of banned courtries; no list actually
appears in the rules,

Amateurs are again waned that abuses of
phone pakches, manual or automatic, for trans
mission of commercial or business traffic, may lead
to rules designed to curh abuses. Seli-policing is far
better in this area, fellows; let’s all watch this in
transmissions from our own stations. [ncidentally,
FCC has beefed up its definition of permissible
amateur communications thusly: “*Amateur vadio-
communication. Non-commercial radio-
commumnication by or among amateur rudio sta-
tions solely with a personal aim and without
pecuniary or business interest,

Changes Applying to Repeaters and Remotes

Repeater frequencies.
Repeaters may operate anywhere in the follow-
ing segments of the bands:
52.0 — 54,0 MHz
146.0 — 148.0 MHz
222.0 - 225.0 MHz
442.0 — 450,0 MHz
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and on any amateur frequency zbove 1215 MHz.
In addition, the frequency band 29.5-29.7 MHz
nay be authorized upaon a special showing of necd
for repeater station operation in this band for
intra~community amateur radio communications.
FCC's 1970 proposals for spot frequencies and fos
total banning of repeaters below 50 MHz were thus
greatly modified as 4 resalt of amateur commenis
in the Docket, together with changed views among,
FCT staff,

Repeater power.

All throughowut the Report and Order ihere is
emphasis  on  tepeaters  being used for intra-
community work. The Commission fecls strongly
that each repeater should exist primurily to serve
inobile #nd hand-held portables in a local urew.
Fspecially, FCC feels that transmission of signals
from a4 cepeater station vver # distance many times
greater than the received-signal coverage would
violate Section 334 of the Communications Act of
1934 as amended relative to using only the power
requited for the communications i progress. For
these reasons, FOC has adopted effective radiated
power limitations tor repeaters which ase tied to
the antenna height above average terrain at each
site. A chart showing these erp limits appears in the
fext below, as item Y of the appendix; they runge
from 25 watts erp on 52 MHz for an anteana more
than 1 (M3 feet above terrain to R(H watls erp on
146 MHz for an antenna less than 50 feet high and
vn 442 MUz for an antenna between [0 and 1000
teet high. YThe figures in the chart for 146 also
apply to 222 MHz, we anderstand.

Licensing of repeaters.

Defatled information will be reguired from
upplicants for repeater licenses, us set forth speci-
fically in new Section 97.4), particularly subpara-
graph (). Present licensces may condinue to oper-
ate under current authorizations until Sune 30,
1973 or until the Heense expires, whichever comes
first. After that time, » leense specifically for the
repeater will be required; its callsipn will begin with
the tetters WR. Applicants must hold Technician or
higher operstor license, FCC oifers o help with
filling out a complex application; write the Chiet,
Amateur and Citizens Radio Division. FCC, Wash-
ington, 20054.

Repeater control points.

Licensees of repeaters will be able to include in
the application names of other amateurs who can
operate control stations, and auxifiary link stations
where the ferrain dictates it. A svsiem network
diggram showing each controlling potnt must be
included with the application. Control stations
myy be deleted by letter. but the adding of pew
ones requires modification of the license through
formal application on FOC Form 610 or Form
610-B, the latter for club and military recreation
stations,

Happily, FCC will allow remote control of a
wepeater from a portable ar mobile, provided that
all af the monitoring and contral functions can be
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satistavtorily performed. The receiver input fre-
quency of the repeater can't be used for primary
ventral, however. FCC was not ready to go to
sutomatic control of repeaters; monitoring will be
necessary, with automatic ORT in three minutes if
conttrol link rails.

Access tones,

Hince primary control is fo be an a frequency
other than the repeater receiver frequency, coded
dccess won't be required for users; it is, however,
permitted where desired.

Linking of repeaters,

Since intra-community work 15 intended, vnly
two mepeaters may be linked together, except for
emergencies and brief tests of emergency vapa-
bility. No crossband or multiband repeating will be
permiited, but a repeater may operate on more
than one band if the ioput and output of &z
particular communication accur on freguencies
within the same band.

Repeater 1D,

The repeater should ilentity itself .auto-
matically while in use every five minutes by either
phone or International Morse Code, with modu-
lation enough to be heard over the cunversation in
progress,

Remote control in general,

There ure new rules poverning temolte control
of stations, hoth repeaters and others. Section
9741 describes the application procedures for
each.

Only the simpiest on-premises Temate cottrol
systems using wire and mechanical control will be
free of licensing. The more complex vasieties of
wire remofe vontrol (as well as radio remote
control} will require licensing, after expiration of
the current anthorization,

Identification of remote components.

A new rule requires that a durable tag he
atfixed to the antenna or feedline or mast of the
reimotely-controlled transmitter marked with the
station call wign, the name of the licensee and other
information so that the control operator ean be
contacted by Commission personng} in event of
interference to other radio services.

The TCC text follows:

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, DC 20554
In the Matter of
Amendment of Part 97 of the
C'ommission’s Rules concerning
the licensing and operation
of Repeater stations in the
Amatenr Kadio Service

REPORT AND ORDER
Adopted: Awgust 29, 1972, Released: Sept.8, 1972

QST for

RM-388,RM-1087

RM-1725

Docket No. 185063

RM-1209.RM-1542



I, The Commission wmlopted a Notice of Pro-
pased Rule Making in the above entitled matter on
February 26, 1970, which was published in the
Federal Register on March §, 1970, (35 FR 4138).
Interested parties were invited fo file comments on
or before May 15, 1970, sod reply comments on or
before June 1, (470, The time for filing comments
antd reply comments was subsequently extended to
June 15, 1970, and July 7, 1970, respectively,

2. The Notice proposed to specifically provide
rules for the aperation of amateur stations which
receive and automatically repeat the radio signals
of uther amateur stations. Although the rules have
not specifically referred to a2mateur repeater sta-
tiong, per se, the Commission has licensed hun-
dreds of repeater stations to operate under the
rules applicable to amateyr radio stations in gens
eral. We are of the opinion that this activity is in
keeping with the fundamental purpose of the
Amateur Radio Service expressed in the principles
set forth in Section 97.1 of the Rules, particularly
with respect to paragraphs $7.1(b} and (c):

) Continuation and extension of the ama-
teur’s proven ubility to contribute ta the ud-
vancement of the radio art.
(¢} Encouragement und improvement of the
amateur radio service through rules which pro-
vide for advancing skills in both the communica-
tion and technical phases ot the art,”
The high quality of the technical content of the
comments yeceived is evidence that the basis and
purpose of this Service are being served by this
amatelr repeater activity.

3. Both formal and informal comments were
received from numerous mndividuals and amateur
radio organizations. Since the comments received
were 0 numearons, it is not practicable to discuss
wach herein. However, every comment has been
given careful consideration by the Commission.
Many include stafements describing the value of
repeater stations to the Service and predict further
technologiczl developments and increasing benefits
if their usage is permitied to continue unhampered
by the imposition of unnecessary restrictions.
Generally, they heavily favor the adoption of
speeific roles govening the licensing and operation
of repeater stations, hut not necessarily in the
martner propozeld in the Notice. *

4. The Uommission finds that amateur terres.
trial repeater stations are useful for increasing the
refiable range of VHF and UHKE vehicular and
hand-held maobile stations in  conducting
infra-communify  amateur tadic commuanicaiion,
and for effecting emergency radio communication
which pnssibly could not atherwise be conducted
an the amateur bands. Again, this is in keeping
with Section 97,1 of the Rules:

“{a) Recognition and enhancement of the value
of amateur service to the public as a voluntary
tonwcommercial  communication  service, par-
ficularly with respect 1o providing emergency
tommunications.™

Accordingly, we believe that rules to provide for
the operation of repeater statlons are desirable, {t
is apparent that repeater stations have become a
significant part of the Service, There s no reason
te expect their growing popularity to quickly
diminish, ner is there resson to anticipate the
innovative =kills that amateur operators huave

Uarticle 2, Section Il of the LT.U. Radio
Regulations defines VHF as Band 8, 30-300 Milz
{Metric waves) and UHF as Band 9, 300-3000 MHz
{Decimetric waves).
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demonstrated in designing and planning repeater
systems to swddenly dissipate. We would prefer to
have this activity continue in an orderly fashion, in
a spirit of cooperation among amateur nperators.
Just as it was not possible to foresee the interest in
repeater statiang, it is simitarly impossible o fully
predict the eventual products of the amateurs’
imaginative application of the electronic and radio
arts. For this reasun, the rules adopted herein are
infended to introduce provigions inte the rules
which permit the flexibility needed in the Service,
and to pravide the licensing framework for accom-
modating future technical and aperational
advancements in amateur radio communication.
Daspite our efforts to torecast future newds and
provide appropriate rules, we recognize that in all
probability further advancements in remote con-
trol and automatic control technology will neces-
sitate additional amendments, We urge interested
parties having information and suggestions in these
areas fo submit them to the Commission for
consideration.

3. Beginning July 1, {973, a separate station
license will be required for every amateur repeater
station regardiess of when it was first licensed.
Applications for new, modified or renewed re-
peater station licenses must meet the new require-
menis upen the effective duie of the new rules.
These stations will be identified by a call sign
having the distinctive prefix WR. In order to
yualify for a repeater station license, the applicant
must De at least a Technician Class licensee and
must submit certain data regaeding the technical
and operational provisions included in his proposed
station. The requirements for this showing ure
tended to verify that the applicant has given
careful consideration to the planning and design of
his repeater stution, addressing particular attention
tes the geographical area to he covered. We desive
that the applicant for a repeater station license
predict by anulysis the approximate coverage area
needed for intra-community amateur radio com-
munication, using the desired mode of emission.
After the repeater is licensed and in operation, the
licensee should verity his assumptions of com-
munity radio communication requirements and his
prediction of the station coverage through testing
and operating experience, and make appropriate
adjustments hased thereon. The foregoing zp-
prozche  shouwld he accomplished giving due
consideration to minimizing harmful interference
to dther amateur radio operators in the same or
nearby communpities Jesiring to use the same
frequerncy, or frequency hands,

6. Llpon reviewing the comments, and in ¢con-
sideration of the increasing complexity «f systems
deseribed in applications received by the Com-
mission for remotely controlled repeater stations,
we recognize the need emerging in the Service for a
licensing structure that facilitates combining sev-
eral amateur radio stations inte a radie communi-
cation system, [t has not been uncommon to
receive an application for a proposed “station®
having fifty or more remiote control points and a
balf-dozen remote receiving sites which involve 2
muitiplicity of transmitters and frequencies. This is
cleasly a complex svstem comprised of special
purpose stations, each performing one or more
funciions in a network. A thorough review of this
matter has been undectaken, and the resoiting
Commission determination i retlacted in  the
astended rules. The review indicated the difficulty
in providing operating and licensing rules for the
Service withou! taking into account the functions
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performed by various types of specialized amateur
redio stations, Accordingly, we are adopting a
structure of definitions and station privileges re-
tated to the major functions performed by such
specialized stations. Under this concept, and with
the one exception of repeater stations, a single
stabron may he licensed for one or more special
purpose privileges according to the functions to he
performed by that station. This permiis a licensee
tn combine several stations into a system, We feel
this “building blovk” approach is consistent with
the increasing complexity of amateur sysiem net-
works, will provide the necessary flexibility, and at
the same time, retain the means for the Com-
mission to exercise itk requisite obligations.

7, Every amateur radio nperator is affected hy
the adoption of this licensing siructure io some
degree. For example, an amateur’s license which
uow specifies the Incation of his station and
indicates his operator privileges, Le., Technician,
(eneral, efc., will aiso include the privileges anth-
ovized for his station. As a minimum, the station
privilege would be “primary station.' kvery apera-
tor must have a primary station, This is necessary
s that every amateur will have a call sign with
which he may identify his radio communication, it
required. Normally, the primary station leense will
he issued for the amateur’s home address, How-
ever, those amateurs not having a permanent
address within the United States, its territories and
possessions should furnish the address ot a refative
or friend who will receive and forward mail to the
ficensee, Every licensee will be accountabfe for
mail sent o the address of record given for a
station license. Therefore, every amateur must have
a license for a primary siation, and this license will
also authorize his operating privileges. The license
inay also cuntain additionai station privileges for
the same station, Licensees other than those
desiring remote controb or vepeater station priv-
ileges will have their licemses updated wpon re-
newal,

4. The various kinds of additional station
privileges. some of which may he combined with a
primary station license, are: repeater station, con-
trol station. auxiliary link station snd secondary
station, Repeater station privileges may not be
combined with another station license hecause of
their Jistinctive uall sign assignment. & confrol
station privilege authorizes the station to exercise
control over a remotely controlled station. An
yuxiliary link station suthorizes a station to cefay a
radio signal point-to-point within the same system
network, Either or both may be combined wath a
primary station for the same location, A secondary
station license is for a station at » different
iocation, such as a vacation hame, and is nhviously
a license 1ssued in addition to the primary license,
These various privileges may bhe added ftn «dn
existing license by modification, vr at renewal,
upon submittal of the uppropriate information.

4. The rules for remote ¢ontrol proposed in the
Motice have been relaxed in three major areas.
First, the vontrol operator may be any qualified
amateur Jesignated by the licenser. Secondly,
provisions are adopted for any repeater station
authorized to be nperuted by radio remote control
to alsa be so operated from a portable o mohile
station, provided all of the tequired monitoring
and vontrol functions can be satisfactorily per-
formed, from either the authorized control point
or from the mobhile ar portable control station.
This will enable a licensee to make use of his vwn
repeater station while he is operating mohile or
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portable, Thirdly, singe the comments frequently
and persuasively mention terrain wmi other con-
siderations which make necessary multiple-hop®
control links, we are deleting the proposed limit to
4 direct (single-Hop) control link and providing for
auxiliacy link statiohs, which may be authorized
for this and also far other point-to-point inter-
mediate relay applications, such a% a relay between
1 remote receiving site and a repeiter station,

10. We have considered the advisability of
adopting tules for control links based upon current
dmateur control link techniques, versus rules which
would allow greater latitude, We find the latter
approach to be more flexible and appropriate fo
the amateur service, but 1t vequires a showing of
the design and operational features of an appli-
cant’s proposed control system network, The
applicant must swhmit a dizgiam showing the
inter-retationship of all of the stations and control
points in the system network configuration. The
station license will list the vontrol points and the
control stattons authorized to operate the remotely
controlled station,

11. En the pust, we have permitted a very broad
interpretation of the term “‘wire” remote control
as applied to Part 97 of the rules, including the use
of sommercial telephone jines und command signal
techniques. This has exempted stations emploving
refatively sophisticated and somettmes yjuestion-
ahle approaches in the design and operation of wire
temote control links, from submitting information
on their proposed station with their applications.
Lipon the sifective date of this Report and Ovder,
only stations having the most elementary tform of
interconaection comprised of electrical conductors
directly between the transmitter and the control
devices, and having all of the eiements of the
station Incated on the same premises, will he
cansidered as not constituting remate cantrol,
Applicants proposing to use any other form of
remote control must submit the inforination re-
yttired by Section 97.41, Stations wother than
repeater stations now authorized to be operated by
wire remote controb and not in compliance with
the licensing requirements of the umended rules
may cuntinue to operate under their present
authorization until the expiration date of their
viierent station license,

12, Restriction of tepeater operation to spec-
ific portions of the amateur bands above S0 MKz
has not been adopted us proposed in the Notice.
Approximately cne-half of the Amateur VHF
bands and 8 MHz of the 420 MHz hand is heing
authorized for repeater usage. The {‘ommission 18

persuaded by the comments aud by ohservation
that regional and national frequency planping and
coordination by amatewr radio operators them-
selves can restult in the best spectrum utilization
appropriate to the service, However, we are pra-
pared to reverse this Jecision should pians and
their implementation nat occur within 2 reasunable
period, To salve the prohlem presented hy Tech-
nician (lass privileges in only one-half of the
146-148 WMHz sub-band authoized for repeater
nperation, the Knles are wmended to permit Tech-
nician Class licensees to also operate w the entire
145 to {48 MHz segment,

13, We are of the opinion that terrestrial
repeater stations should bhe utilized only for
intra-community radio ¢ommunication and should
siot be used, directly or indirectly, as a means to
circumvent the rules regarding authorized amateur
aperator privileges for the different classes. Re-
peating a lower «lass operator’s radio signal from

Y & 1.~ & L e




ane frequency band into another band having
higher aperator privilege requirements i unfair to
those aperators who have properly qualified for
the higher requirements. bor these reasons, we are
persuaded to adopt the provisions of the Notice
prohibiting multiband, crossband and linked re-
peater operation even where aperator privifeges
would permit it. Similarly it is not in the interest
of spectrum conservation to utilize crossband and
multiband  operation. Many comments argued
against the proposed rale to prohibit linking
repeaters, In weighing these arguments against the
hssire to’ conserve spectrum and to encourage the
use of amateur terrestrial repeaters for
intra-cornmunity coverage, we find that a majority
of situations can be accommodated with a maxi-
mum of two linked repeaters. Therefore, two
repeaters may be linked together, and under
certain circumstances as provided for in Section
97 8%(c), more than two,

14, As pointed out by a large number of
respondents the changes proposed by the Notice
for detining the maximum authorized transmifier
power for an amiteur station would atfect a much
browler segment of the Service than those pursuing
an interest in repeaters. For that reason, action on
this topic is postponed with the intention of
making it the subject of a future rule-making
proceeding as recommended in the comments
submitted by the American Radio Relay League
and others.

15. The proposed 600 watt input power Himit
on repeater fransmitfers is not being adopted
herein as a means of regulating a reasonably
balanced receive-to-transmit repeater coverage. A
decision is made to incorpoerste into Section 97.67
the provisions of Section 324 of the Communica-
tions Act of (934, us amended, Lo ¢mphasize its
particular applicability o amateur ferresirial re-
peater stations. We conclude that a repeater station
which transmits a signal at many times the range
over which it is capable of receiving would be in
vielation of the Act. In reviewing several frequency
plans proposesd for the VHF bands, we observe that
a typical plan would allocate about one (o two
dozen frequency chaamel pairs per inegahertz, With
limited channels available, the possibility of inter-
ference hetween repeater stations in adjacent com-
munifies desiring to use the same freguencies must
he considered. For this reason, limits are estab-
lished for effective rudiated power from u repeater
station antenna, based upon the power normally
required for reception by a iypical venicular
mobile station over 2 nominal community coverage
ared. A major consideration in establishing these
limits is the encouragement of the practice of
achieving the desired coverage through the use of a
low power transmitter in conjunction with an
anlenna located at an optimum beight ahove
avefage terrain. The aperation of a control station
or an auxiliary link séation which does not nse
directional antennas in conjunciion with low trans-
mitter paower fo minimize the possibitity of harm-
ful interference is not considered good amateur
practice. and will be carefully evaluated by the
Commission it proposed.

le. As stated in the Notice, Section 314(b) of
the Communications Act requires, in effect, that
the licenses of 4 repeater stution maintain super-
vision und controi of both the technical and
apergtional performance of his station, Although
several of the comments addrassed this topic, as do
KM-1542 and RM-1725 filed by Mr, Ken W.
Sessions, the Commission s not ready to make a
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determination of rules for automatically controlled
stations in the Service. We do not consider access
to a repeater station controlled by the users via
coded signals alone oo the receiving frequency to
be active supervisory control by the contral opera-
for. Such coded signals are permissible Ffor secon-
dary control but are not required.

1'7. Comments were received in response in the
additions to Section 97.87 proposed in the Notice,
correctly noting that the implications extend he-
yond that of properly identifying a repeater
station. Al stations would be affectsd. However,
the proposal retlected the policy position then held
hy the Commission, and the comments prompt a
raview of the matter. The amended section ix a
means to accomplish two  partially conflicting
purposes: rapid identification of a station causing
interference to another service, and identification
of the operator in order to determine his class of
license for verification of his privilege fo operate
within a restricted sub-band. Under the amended
rules, o visiting eperator must use the call sign of
the station he is operating. Should his class of
operator  grivilege exceed that of the station
licensee, and should he dJesire #n operate the
section within the swh-bands available to him but
not to the station licensee, he musi identify with
both the station call sign and his own. Provision for
gutomatic identification of a repeater station by
telephony ax well as telegraphy is adopted. The
requirement for repeater identification is designed
to provide assurance that a short single trans-
mission or a short exchange of transmissions
will include at least ane repeater station call sign
transmission.

18, Received comments highly favor sim plified
Ingging, The section has been restructured sod
requires only ¢ minimum of wformation to be
reconded in written form. The proposed require-
ment for recording all installation, service or
maintenance work in the station log is Jeleted.
Although the use of such 4 routine is encouraged,
we find that since the station licensee is responsible
for the technical performance of the station, the
procedure to be employed o meet this obligation
% a matter of personal choice.

19, A new requirement is added for the identi-
fication of the anfenna and/or transmission line
assoctated with a remotely contralled transmitter
in order to facilitate contacting the station licensee
should the need arise -~ 4 process which hus been
time consuming in some instances where the
radiating antenna of a station in violation has been
identified by radio location technigues. To mini-
mize the prospect of interference to radio com-
murication already in progrest on a given fre-
quency, the rules to require continuous monitoring
of 4 remotely controlled transmitter are expanded
to require continuous monitoring of the frequen-
cies while in operation, which is good operating
practice, Frequencies above 225 MHz used for
remotely controlling a transmitier are exempted
from the continuous monitoring reguirement since
the interference potential with UHF is much less
than with VHF,

2, Section 97.89 has been reorganized editor-
ially and the invitation to incorporate into the text
a reference to Appendix 2 is tuken. Numerous
vamments were concerned with the omission in the
Naotice of provisions for varions test, control and
experimental transmissions, The amended rule in-
cludes these provisions,

21, The Section containing definitions, $97.3,
has been expanded to include those terms fre-
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dquently used in the amendments, They are defined
in order to minimize possible ambiguities in the
statement of the rules,

The rules adopted herein do not proscribe
amateur radio stations, including repeaters, from
‘being automatically interconnected to a telephone
exchange system. Anateur licensees should be
aware that ruies governing that type of facility will
he vemsidered tor other of the Commission’s radio
services i # separate proceeding. It has been
brought to the Commission’s attention that numer-
nus vinlations of the Sub Part i of Part 97 of the
Rules have taken place through the use of such
interconnection, which facilitates communication
from moving vehicles. Therefore, it may be neces-
sary at some future date to examine in detail the
current usage of “autopatch” facilities: and pos-
sibly restrict the uose of such devices in the
Amateur Radio Service. Pending the adoption of
any such regulations, amateurs are warned that
usage of such interconnecting Jdevices must be
limited to amateur radio communication and may
not he used for any type of business communica-
tion,

23, These amendments shall hecome effec-
tive upon the daie stated in Paragraph 25,
Exigting remotely controlled siations may con-
tinue to operate under their current author-
izations until midnight local time june 30, 1973.
or gntil the expiration date of their license,
whichever cccurs first. All new and renewed
stations must comply with the rules as amended,
Applications for all stations will continue (o he
fited on Forms 610 and 610-B, as appropriate,
Parties desiring instructions for completing applica-
tions reguiring additional showing may obtain
same upon written request addressed to the Chief,
Amateur and Citizens Division, Federal Communi-
cations Commission, Washington, D2, 20554,

24. We find the attached amendments to the
rules are necessary and desirable for the execution
of the Commission’s duties. Authority for adop-
tion of these amendments is contained in Sections
4(i) and 303 of the Communications Act of 1934
as amended.

25, Accordingly, IT 1S ORDERED, that effec-
tive Oectober 17, 1972, Part 97 of the Com-
mission’s Rules 18 AMENDED as set forth in the
attached Appeadix, IT S FURTHER ORDERED,
that in addition to RM-388, RM-1087 and
RM-1209, the pending petitions of Mr. EKen wW.
Sessions, Jr., RM- 1542, filed December 3, 1969,
and RM-1725 filed December 7, 1970, have been
fully considered and, to the extent that they are at
variance with the rufe changes adopted herein, they
are ENIED.

26. IT 15 FURTHER ORDERED that this
proceeding 15 TERMINATED.

FEDERAL COMMUNICATIONS COMMISSION
Ben F. Waple
Secretary

APPENDIX
I, Section 97.3 is tevised to read as follows:

#97.3 Definitions
The following definitions are used in this part:

(a) Amatewr Radio Service. A radiocommuni-
cation service of seif-training, intercommunication
and technicul investigation carried on by amateur
radio operators.,

{b) dmateur radiocommunication. Non-
commercial radiocommunication by or among
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amateur radio stations solely with a personai aim
and without pevuniary or business interest,

(c) Armateur radio aperator. A person inter-
ested in radio techmque solely with a persanal zim
and without pecuniary interest, holding 2 valid
Federal Communications Commissinn license tn
operate amateur radio stations.

(d) Amateur radico license. The instrument of
authorization issued by the Federal Communica-
tions Commission comprised of a station license,
and in the case of the primary station, also
incorporating an operator license,

perator license. 'The instrument of operator
authorization including the class of aperator priv-
ileges.

Station license. The instrument of authorization
for a radio station in the Amateur Radio Service.

{e) Amaoteur radio station. A station licensed in
the Amateur Radio Service embracing necessary
apparatus at a particular location used for amateur
radiocommunication.

(f) Primary station. The principal amateur
radio station at 2 specific lund lacation shown an
the station license,

(g} Milltary recreation station. An amateur
radio station licensed to the person in charge of a
station at a land location provided for the recrea.
tional use of amateur radio operators, under
military auspices of the Armed Forces of the
United States,

ih) Club station. A separate amateur radio
station ¥or use by the members of a bona fide
amateur radio society and lcensed to un amateur
radio operator acting as the station trustee for the
society,

(i} Additional station. Any amateur radio sta-
tion licensed to an amateur radio operator nor-
mally for a specific land jocation other than the
primary station, may be oune of more of the
following:

Secondary statlon. Htation licensed for a land

[nuatlon other than the primary station location,

.. for use at a subordinate Incation such as an
ufftce vacation home, ete.

Clontrol statfon. Station licensed to conduct
remote control of another amateur radio station,

Auxiligry link stotion, Station, other than a
repeater station, at 2 specific land location licensed
only for the purpose of automatically relaying
radio signals from that location to another specific
land location.

Hepeater station, Station licensed to auto-
matically retransmit the radio signals of other
s4mateur radio stations for the purpose of extend-
ing their intra-community radiocommunication
range,

(1) Space radio station. An amateur radio sta-
tion located om an object which is beyond, is
intended o go beyond, or has been bevond the
major portion of the Farth’s atmosphere. {Regula-
tions governing this type of station have not yet
heen adopted and azil applications will be con-
sidered on an individual basis.)

(k) Terrestrial location. Any point within the
major portion of the Harth’s atmasphere, including
asronautical, tand and maritime locations.

(1) &pace focation, (reserved)

(m) Amateur radio aperation, Amateur radio-
enmmunication conducted by an amateur radio
operator from an amateur radio station. May
include one ot more of the following:

QST for



Fixed operation. Radiocommunication con-
ducted from the specific geographical land location
shown on the station license.

Portable operation. Radiocommunication con-
ducted from a specific geographical location other
than that shown on the station license,

Mobile operation, Radiocommuuication con-
ducted while in motion o during halts at un-
specified locations.

(n} Remoite control. Coutrol of transmitting
apparatus of an amaieuwr radio station from a
position other than one at which the tranpsmitter is
located a2nd immediately accessible, except that
direct mechanical control, or direct electrical con-
trol by wired connections, of an amateur radio
transmitter from a point located on board any
aireraft, vessel, vehicle, or on the same premises on
which the transmitter is logated, shall not be
considered . remote contral within the meaning of
this definition,

(0} Control link. Apparatys for effecting re-
mote control hetween a control point and a
remotely controlled station.

{p) Control operator. An amateur radio apera-
tor designated by the licensee of a0 amateur radio
station to alse be responsible for the emissions
from that station,

(4} Conmol point. The operating position of an
amateur radio station where the control operator
function is performed.

() Antenna strucfures, Antenna structures in-
clude the radiating system, its supporting struc-
tures and any appurtenances mounted thereon.

[s) Antenng height above wverage terrain. The
height of the center of radiation of an attenna
above an averaged value of the elevation above sea
level for the surrounding terrain.

(t} Transmitter. Apparatus for converfing elec-
trical energy received from a source into radio-
frequency electromagnetic energy capable of being
radiated.

() Effective vodiated power. The product of
the radio fregquency power, expressed in watts,
defivered to an antenna, and the relative gain of the
antenna over that of 3 half-wave dipole antenna.

vy System Network diagram. A diagram show-
ing each station and its relationship to the other
stations in a network of stations, and to the
control point(s).

2. In Section 977, paragraph {(c) is amended to
read as set forth below and the note at ihe end of
the Section is deleted,

§97.7 Privileges of operator licenses,

{c) Technician Cllass., All authorized amateuvr
privileges on the frequencies §0.1-54.0 MHz and
145-148 MHz and in the amateur frequency bands
above 220 MHz.

3. Section 97.37 is revised to read as follows:
197.37 General eligibility for station license.
An amatevur radio station license will be issued only
te a licensed amateur radio operator, except that a
military recreation station license may also be
issned to an individual not licensed ay ant amateur
radia operator {other than an alien or a represen-
tative of an alien or of a foreign government), who
i in charge of a proposed wmilitary recreation
station not eperated by the United States Govern-
ment but which is to be located in approved public
yuarters,
4, Section 97.40 is added to tead as follows:
t 97.40 Station license required.

(a) No transmitting station shall be operated in
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the Amateur Radio Service without being licensed
by the Federal Communications Commission.

(b) Every amateur radio operator must have a
primary amateur radio station license.

(c) An amateur radio operator may be issued
one of more additional station licenses, each for a
different land iocation, cxcept that repeater sfa-
tion, control station, and auxiliary link station
ticenses may afso be issued to an amateur radie
operator for land locations where another station
license has been issued to the applicant.

(d) Any transmitier to be vperated as part of 2
control link shall be licensed as a control station or
as an auxiliary link station and may be combined
with a primary, secondary, or club station license
at the same locatien.

(&) A transmitter may only be operated as a
repeater station under the authority of a repeater
station licensge,

§. Section ©97.41 is amended by modifying para-
graph (a), adding new paragraphs (b), (<), (d), (&)
and (f), then redesignating former paragraphs (b)
and (<) a5 (g) and (h).

t97.41 Application for station license,

(a} Each application for a club or military
recreation station license in the amateur radio
service shall be made on the FCC Form 6!0-B.
Each application for aay other amateur radio
station license shall be made on the FCC Form
611},

(b) Each application shall state whether the
proposed station is a peimary or additional station,
It the latter, the application shall also state
whether the proposed station is 2 secondary,
control, auxiliary link or repeater station,

() When ar application(s} is made for a station
having one or more associated stations, i.e., control
station andjor auxitiary link station, a system
network diagram shall alsa be submitted.

(d) Each application fo license a remotely
controlled amateur radio station, whether by wire
or by radie control, shall be gcecompanied by a
statement giving the address for each control point.
The application shall include a functional block
diageam and a technical explanation sufficient to
describe the operation of the control link. Addi-
tionally, the following shall be provided:

(13 Description of the measures proposed for
protection against access to the remote station
hy unauthorized persons,

{2) Description of the measures proposed for
protection against unauthorized station opera-
tion, either through activation of the control link
or gtherwige,

{3) Description of the provisions for shutting
down the ststion in case of control link mal-
function.

(4} Description of the means to be provided
for monitoring the transmitting frequencies.

(5} Photocopies of control gtation license(s)
and auxiliary link station license(s), or the
application(s} for same if such stakions are
proposed for the system network,

(¢) Each application to license a control station
or zn auxiliary link station in the amateur radio
service musi be accompanded by the following
mformation:

{1} The station transmitting band(s)..

(2) Description of the means to be provided
for monitoring the transmitting frequencies.

(3) The transmitter power input and justi-
fication that such power is in compliance with
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T97.67(h).

{4) If remote control of an auxiliary link
station is proposed. zli of the information
required by paragraph (d) of this section shall
also be provided.

(f} Each application to ficense 2 repeafer sta-
tion in the amateur radio service must include the
following information for each frequency hand
propased for gperation.

{1) Location of the station transmitting an-
tenna, drawn upon a topographic map having the
weale of 1:250.000 and a contour interval of 50
feet.

(2} The transmitting antenna height above
average terrain.2

(3) The effective radiated power in the hor-
izontal plane for the main lobe of the antenna
pattern, cafculated  for maximum transmitter
output power.

(4) The transmitter power output with an
explanation of the basis for the measurement or
computation,

{5) The loss in the transmission line between
the transmitter znd the antenna expressed in
decibels, and method of determination of the
loss..

{6) The horizontal and vertical radiation
patterns of the transmitting antenna as installed,
with reference to True North (for horizontal
pattern only) expressed as relative field strength
{voltage) or in decihels, drawn upon polar
coordinate graph paper, and method of deter-
mination of the patterns,

(7T) The relative gain of the transmitfing
antenna in the horizontal plane and method of
determination of the gain.

(8) If remote control of the repeater station
is proposed, all of the information required by
paragraph {d) of this section also shall be
provided.

(9) If auxiliary link station{s) are also pro-
posed, include photocopies of the auxiliary link
station lcense(s), or the application(s) for such
licenses.

6. Section 97.43 is revised to read as follows:

197.43 Location of Station.

Every amateur station must have one {znd location,
the address of which is Jdesignated qn the station
license. Every amateur radio station must have at
least one control point. If the coontrol point
location is not the same as the station location,
anthority to operate the station by remote control
is required.

7. In Bection 97.47, the note following paragraph
(e} is deleted and paragraphs ¢d} and (e) are added
to read as follows:

197.47 Renewal andfor modification of amateur
Station license,

{d) When an addition to the control point(s)
authorized for a remotely controlled station is
desired, an application for modification of the
remotely controlled station license shall be sub-
mitted. Authorized control points may be deleted
by letter notification to the Commission.

Vindexes and ordering information are available
from U. 8, Geological Swrvey, Washingion, D. C.

50242, or Federal Center, Denver, Colorado
0225,

2 See Appendix 5.
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fe) Should the licensce desire o effect changes
to his station which would significantly change the
system network Jiagram or other technical and
operational information on file with the Com-
mission, revised showings for the proposed alter-
ations shatl be submitied for approval. An applica-
tion for modification of the station license 15 not
required,

&, In Section 97.581, the introductory text of
paragraph (a) is amended, and new paragraph (c) is
added to read as follows:

197.61 Authorized frequencies and emissions.

{a) Following are the frequency bands and
associated emissions available to amateur radio
stations, other than repeater stations, subject to
the [imitations stated in paragraph (b) of this
section, @7.65, 7,109 and 97.110.

{¢) The following transmitting frequency bands
and the associated emission authorized in para-
graph (a) of this section are available for repeater
stutions, including both input (receiving) and out-
pet (transmitting}:

FREQUENCY BAND (MHz)
52.0 — 54.0
E46.0 — E43.0
222.0 —225.0
442.0 — 450.0
any amateur frequency above 1215 Miiz,
The frequency band 29.5-29.7 MH2 may be auth-
vrized upon a special showing of need for repeater
station operation in this band for intra-community
amateur radic communications,

9, Section 97.67 is revised by designating the
existing text as paragraph (2) and by adding new
pacagraphs (b} and (¢) to read as follows:

197.67 Maximum authorized power,

(b} Notwithstanding the provisions of para-
gtaph (a) of this section, amateur stations shall use
the minimom amount of transmitter power neces-
sary to carry out the desited communications.

(¢} Within the limitations of paragraphs (a) and
(b} of this section, the eftective radiated power of
a repeater station shall not exceed that specified
for the antenna height above average terrain in the
following table: [see next pagel
10. In Section 97,79, the headnote and text are re-
vised to read as follows:

197.79 Control operator requirements.

(a) The licensee of an amaleur station shall be
responsible for its proper operation.

(b) Every station when in operation shalf have
2 control operator at an authorized controf point.
The coatrol operator may he the station licensee ot
another amateur radio operator designated by the
licensee. Hach control operator shall also be re-
sponsible for the proper operation of the station.

(¢) An amateur station may only be operated
in the manner and to the extent permitted by the
operator privileges authorized for the ulass of
license held by the control operator, but may
exceed those of the station licensee provided
propetr station identification procedures are per-
formed.

(d} The licensee of an amateur station may
permit any person to participate in amateur radio-
commurication from his séation, provided (hat a
coniral operator is present and continuously mon-
itors the radiocommunication to ensure com-
pliance with the rules.
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Anfenna height above
average tereain

52 Mz

below 30 feet 10¢ watts

50 to 99 feet 100 watts
100 to 499 fect 50 watts
500 to 999 feat 25 watts

above 1,000 feet 215 watts

Maximum effective radiated power
for frequency bands above:

146 MHz 442 Mifz 1,215 MHz
%00 watts Paragraphs
(n} and (b}
40N watts Paragraphs
() and (b)

400 watts 80U watts Paragraphs

(2) and (b)

200) watts 800 watts Paragraphs

(2) and (b)

108 watts 400 watts Paragraphs

{a) and b}

[1, In Section 97.87, paragraph (d} is amended
and redesignated as (h) and new paragraphs (d),
(e}, (1}, and (g} are added as follows:

+97.87 Station ldentification.

(d) Under conditions when the control opera-
tor is other than the station licensee, the station
identification shall be the assigned call sign for that
station. However, when 4 station is aperated within
the privileges of the operator’s ¢lass of license but
which exceeds those of the station licensee, station
identification shull be made by following the
station call sign with the operator’s primary station
call sign (i.e., WNAXYZ/W4XX).

(¢) A repeater station shall be identified by
radiotelephony or by radiotelegraphy when in
service at intervals not to exceed five minutes at 2
level of modulation sufficient to bhe intelligible
through the repeated transmission.

(f) A conirol station must be identified by s
assigned station call sign unbess its emissions
contain the call sign identification of the remotely
controled station,

(g} An auxiliary Hnk station must be identified
by its assigned station call sign unless its emissions
contain the call sign of its associated station.

(h) The identification required by paragraph
(a), (b}, (&), (d), (£), (1), and {g) of this section
shall be given on each frequency being utilized for
transmission and shall be transmitied either by
telegraphy using the International Morse Caods, or
by telephony, using the English language. If by an
automatic device only used for identification by
telegraphy, the code speed shall not exceed 20
words per minute. The use of a national ur
internationally recognized standard phonetic alpha-
het as an aid for correct telephone identification is
encouraged,

12. Section 97.89 is amended fo read as follows:
197.89 Points of Communicetions.
(2) Amateur stations may communicate with:

(1) Other amateur stations, excepting those
prohibited by Appeudix 2.

(2) stations int other services licensed by the
Clommission and with United States Government
stations for civil defense purposes in sccordance
with Subpart F of this Part, in emergencies and,
on 2 temparary hasis, tor test purposes.

(3) any station which is authorized by the
Commission to communicate with amateur sta-
tions,

(b) Amateur stations may be used for trans-
mitting signals, or communications, or energy, to
receiving apparatus for the measurement of emis-
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sions, temporary observation of transmission phen-
omena, radio control of remote objects, and similar
experimental purpnses and for the purposes set
forth in 97.91.

{c) Nntwithstanding the provisions of para-
graph (a), no more than two repeater stations may
operate in tandem, i.e., one repeating the trans-
missions of the other, excepting emergency apera-
tions provided for in 97.107 or brief periods to
conduct emergency preparedness tests.

(d) Control stations and auxiliary link stations
thay not be uyed to communicate with any other
station than those shown in the system network
diagram.

13, Bection %7,95 paragraph (a)(1) is amended as
follows:

197,95 Qperation away fram the euthorized per-
manent station location.

(a) ® o %

(1) When there is no change in the authorized
and station location. an amateur radio station
ather than a military recreation ar an auxiliary link
station may be operated under its station license
anywhere in {he United States, its territories or
possessions as a porfable or mobile operation,
subject to 97.61.

14, Section 97.97 is revised to read as follows:

197.97 Notlce of aperation away from authorized
focation,

Whenever an amateur station is, or is likely to
he, in pottable operation at u single location for a
perind exceeding 15 days, the licensee shall give
advanced written notice of such operation to the
Commission’s office specified in 97,95, A new
notice is required whenever there is any change in
the particulars of a previous notice or whenever
aoperation away from the authorized station con-
tinues for a period in excess of one year. The
notice required by this section shall contain the
following information:

{a) Name of licensee

(b) Station call sign

(<) Authorized station location shown on sta-
tinn license

{d) Specific geographical location of station
when in portable operation

(e) Ddates of the beginning and end of the
portable operation

() Address at which, or through which, the
licensee can be readily reached.

15, Section 97,103 is revised to read as follows:
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197.103 Station log requirements

An accurate legible wecount of station opera-
tion shall be entered in a log for each amateur
ratlio sfation. The log shall bear the call sign of the
station and fthe signature of the licensee. The
{oliowing information shall be recorded as
minimym:

(a} Written euntries for all stations which are
required only once, or when there s a1 change
thereto.

€1y The signature of the conirol operator on
duty and the call sign of his primary station, if
he is other than the station Heensee.

{2) The [pcation of the station. Stations in
mobile operation may enter the ward “local” far
amateur radiocommunication conducted within
100 statute miles of the yddress shown oun the
station license, otherwise the location of the first
and last radiocommunication of each day. Sta-
tions in mohile or portable operation shall make
an entry showing complance with 97,97, if
required.

{3) ‘Fhe input power to the transmitter final
amplifying stage.

(4) The type of emission used.

{5) The frequency or frequency sub-bund
used for transmitting.

{b) Other entries for all stations which may be
recorded in a form other than written but which
wan readily be transcribed by the lcensee info
written form:

{1} The dates ot aperation.

(2} Except for repeater stations, names of
persons other than the control operator using the
station, either directly or indirectly, for amatenr
radiocommuenicatinn.

(3) A notation of third party messages send
ar received, inciuding names of afl participanis
and a brief description of the message content.

(43 The call sign of each station actuwally
contacted, or other purpose of the transmission,
i,e., those set forth in 97,89, Stations in mobile
operation and repeater stations may omit this
entry, Clontrol stations shall enter the call sign(s)
of each station in the control link, A guxiliary
link station shall enter the call sign of its
associated station(s).

{5) All stations shall enter the times the
station is put into, or taken out of, service.
Stations other than those in mobile operation,
control stations., awxiliary [ink stations, and
repeater stations shall enter the times of com-
mencing and terminating each exchange of radio-
communication.

16, Section 97.105 is revised as follows:

$97.105 Retention of ings.

‘I'he station log shalt be presesved {or o period of 4t
least 1 year following the last date of entry and
retained in the possession of the [icensee. Copies of
the log, including the sections required in he
transceibed by 97,103, shalf be available to the
(C'ommission for inspection,

17, Section 97.111 is redesignated as 97.112 anda
new undesignated center heading und Sections 97.-
108 theaugh 97.1 11 are added to read as follows:

Cperation of additional stations

$9T.108& QOperation of o remotely controlied sta-
tion,

(a} An amateur radio statton may be operated
by remote control only From an authorized control
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point, and only where there is compliance with the
following:

(1) The license for the remotely controlled
station must list the authorized remote control
point(s). A photocopy of the remotely con-
trolled station license must be posted in 4
conspicuous place at the authorized control
point(s), and at the remotely controlled trans-
mitter locatton. A ¢upy of the system network
dingeam on file with the C'ommission must be
retained at each vontrol point, The transmitting
antenna, transmission lines, or mast, as appro-
priate, assuciated with the remoiely coptrolled
transmitter must bear a durable tag marked with
the station eall sign, the name of the station
ficensee and other information so the control
opetator can readily be contacted by Com.
mission personnel.

(23 The control fink equipment and the
remotely vottrolled station muost be accessible
only to persons authorized by the licensee.
Protection ugainst both inadvertent and unauth-
orieed deliberate emissions must be provided. In
the event unauthorized emissions vccur, the sta-
tiot operation must be suspended until such
time as adeguate protection is incorporated, or
there is reagonable assurance that unsuthorized
emissions will nat recur.

{3y A control operator designated by the
licentsee wust e on duty at an auwthorized
cofitrol point while the station is being remotely
contralled. [mmeiliately prior to, and during the
perinds the remotely controlled station is in
uperation, the frequencies wsed for emission by
the remotely controlled transmitter must be
continuousty monitored by the control operator.
The control operator must terminate trans-
mission upon any deviation 1rom the rules,

(4) Provisions must be incorporated to auto-
matically limit transmission to a period of no
more than three minutes in the event of mal-
fanction in the controf link.

(5) A remotely controlled station may not
he aperated at any location other than that
specified on the license without prior approval of
the Commission except in emergencies involving
the immediate safety of life or protection of
property.

{6} A rapeater station may be operated by
rudio remote control only where the control link
utilizes frequencies other than the repeater sta-
tion receiving frequencies,

197,109 Operation vf a control station.

(4) Amateur frequency bands above 220 MHz,
excepting 435 io 438 MH=z, may be used for
emissions by a contro! station. Frequencies helow
215 MHz used for control links must be monitored
hy the control operator immediately prior ta, and
during, periods of operation.

{b) Where a remotely controlled station has
heen authorized to be aperated from one or more
remote control stations, those remote control
stations may be operated either mobile or portable.

$97, 110 Uperation of an auxiliary link station.

fa) An auxiliary link station may use amateur
frequency pands above 220 MMz excepting 335 to
438 MHz for emissions. Frequencies below 225
MHz used by an auaxiliary link station shall be
monitored by the control operator immediately
priar to, und during, periods of operating.

(b) An aoxiliary link station may only be used
for fixed operation from the location specified nn
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the station license, and only when its associated
station{s} is operated from its anthorized fand
location.

¥97.111 Operation of a repeater station.

{a) Emissions from a repeater station shall be
discontinued within five seconds after cessation of
radiocommunication by the usec station. Provisions
to automatically limit the access to a repeater
station may be incorporated, but are not manda-
tory.

(b} The transmitting and receiving frequencies
utitized by the repester station shall be con-
tinuously monitored by the control operator im-
mediately prior to, and during, periods of opera-
tion.

{c) A repeater station may be concurrently
operated on more than one frequency band,
provided the necessary showings have been ap-
proved by the Commission for each frequency
band of operation, Crosshand operation of repeater
stations is prohibited, ie. both input (receiving)
and output (transmitting) frequencies for a particu-
lar repeated transmission must be within the same
frequency band., Operation on more than one
output frequency on a single frequency hand is
prohibited except when specifically approved by
the (ommission. Repeater stations authorized to
operate in conjunciion with one or more auxiliary
link stations may utilize an input frequency in a
different frequency band provided the input fre-
guency of the auxiliary link station{(s) is in the
same frequency band as the output frequency of
the repeater station,

(d} A repeater station shall be operated in a
manmner so as to assure that the station is not used
fur one-way radiocommunication other than pro-
vided for in 97.91.

(e) A station licensed as a repeater station may
only be operated as 2 sepeater siation, excepting
for short periods for testing or for emergencies,

18, tn Section 97.103, the iniroductory text of
paragraph (a) is amended, and a new paragraph (&)
is added to read as follows:

Y7193 Frequencies available

(a) Except as provided in paragraph (e) of this
section, the following frequency and frequency
bands and associated emissions are availahle on a
non-exclusive basis to the individual class of
stations or units of such stations in the Radio
Amateur Civil Emergency Service.

(¢) A repeater station in the Radio Amateur
Civil Emergency Service may operate. on any
freqquency, and with any associated emission, above
50 MHz listed in paragraph {a) of this section,
except for 220 MHz to 222 MHz,
t9. Appendix 2 is mmended by adding a footnote
to Section i as follows:

Sec, 1. Radiocommunications between ama-
teur stations of different countries! shall he
forbidden if the administration of one of the
countries concerned has notified that it objects fo
such radiocommunications.

1 As may appear inpublic notices issued by the
Commission

20 Appendix 5 is added, reading as follows:

APPENDIX b

DETERMINATION OF ANTENNA
HEIGHT ABOVE AVERAGE TERRAIN

The effective height of the transmitting antenna
shall he the height of the antenna’s center of
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vadiation above “average terrain.” For this purpose
“effective height™ shall be established as follows:

{a) On a United States Geological Survey Map
having a scale of 1:250,000, iay out eight evenly
spaced radials, extending from the transmitter site
to a distance of ten miles and beginning at 0° T
{00, 450, 900, 1450, 1800 2259, 2700, 3159 T).
If preferred, maps of greater scaie may be used,

(h) Ry reference to the mup contour lines,
establish the ground efevation above mean sea level
(AMSL) at 2, 4, 6, 8, and 10 miles from the
antenna structure along each radiat, If no elevation
tigure or confour line exisis for any particular
paint, the nearest contous line elevation shall be
employed.

{c) Calculate the arithmetic average of these 40
points of elevation (& puints of sazch of 8 radials).

(d)} The height above overage terrain of the
antenna is thus the height AMSL of the antenna’s
center of radiation, minus the height of average
terrain as calculated nbove,

Note 1+ Where the transmitfer is located aeara
large body of waler, certain points of established
elevation may fall over water, Where it is expected
that service would he provided to land ureas
heynnd the body of water, the points at water level
in that direction should he included in the cal-
culation of average elevation. Where it is expected
that service would not be provided to land areas
beyond the body of water, the points at water [evel
should not be included in the average.

Note 2: lp instances in which this procedure
might provide unreasonable figures Jdue to the
unusual nature of the local terrain, applicant may
provide additional data at his own discretion, and
such data may be considered if deemed significant,

e Strays

The Great Hall at the Ontario Science Centre
VEIOSC will be the location of this vear’s Ama-
teur Rtadio Exhibition — HAM AND HIS WORLD
1972, Wednesday October I8 to Sunday October
22 inclusive. Qver ten thousand visitors to the
Science Centre will see an automobile completely
radio eyquipped and working; cw low power station;
ssh station with linear (operated by the Ontario
Trilliums and CEARA); home-brew demonstration;
International Maorse code demoastration; a station
operated by the handicapped; stow-scan TV,
message handling; and a well stocked Information
and Education exhibit. The Centre is at 770 Don
Mills Road, Don Mills, Ontario.

QST congratulates, . . .

David T. Justice, WTUNA, the new mayor of
Clarkston, Washington.

Floyd Fellows,; WASFLE, whose pop song “If Only

You'd Believe™ has been recorded in a new Charlie
Vickers album.

Professor Robert L. Figiord, K6OS, on his election
to the Nationai Academy of Sciences.

Bumett M. Frazer, WSALL, on his election as
mayor-protem of Clonderoft, New Mexico.
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Correspondence
FromMembers-

The publishors of Q87T assume no responsihility for statements made herein by correspondents.

QST RAPPED

® | wish to protest vehemently the [atest move
in the League's pro-phone campaign, This is, of
vourse, the laudatory “Recent Equipment™ report
of one more highty-technical device to give *phone
men an extra and additional advantage over ow
men, This report appeared on page 56 of the
August, 19772, issue of your official organ,

It was reported that for just under 3200 a radio
amateur could buy a kit for a device that would
indicate in digital readout form the exact (to Hz)
frequency of the signal being received. However, if
one caretully follows the complicated (normal Q37T
style) technical discussion, he finds no indication
that a cw man can utilize the instrument! Checking
the math through on an available 1BM computer, it
was proved by this incensed amateur that the
statements in the subject article were true omnly for
PHONE! With cw, “It does not compute.” The
failure to report this fact in the pages of ST
proves to e that, once again, QST and the League
ate anti-cw.

The computer discloses one interesting fact.
The device is indeed useful and accurate if one
funes in the ¢w signal at “zero beat.”” Daes this
mean the lLeague is planning to encourage the
reception of cw signals at zero beat? { hope not.
The device could also be used if we were permitted
tone-modulated ow (T8 signals) but vou took that
away from ws in the [ate 19208 with vour
despicable *‘dc power power supply” regulations.
Cibviously the Teague has long-range and devious
plans to ham-string ¢w operation and run us out of
existence!

I urge every able-bodied and clear-thinking cw
man to write his Director and his C'ongressman and
insist that the subject device not be allowed
advertising space in (ST until it can provide as
good service for cw as for “phonel Fair’s fair, isn’t
it? - Larson K. Rapp, WIOU, Kippering-on-the-
Charles, MA

HQ VISITORS

® e sincere appreciation for your warm wel-
c¢ome and your guided tour of Headguarters on our
recent visif, We congratulate those who are respon-
sible for the prevailing atmosphere at our “ham
home,”

Yhe Jisptays in the muscum are great. Thay
were just as [ hoped they would be, Thanks for the
pieture [ took of the “Wouif Hong!™ It turned out
FB.We hope everyone comes away from their visit
to Headquarters alt warmed and filled as we did. -
Novis Qusiey, WIPQ, Rule, TX

® | just wanted to tell vau how mmuch my son
Fred, WA2PAT, and | enjoved our excellent tour
and visit of the League Headquarters and Maxim
Memorial Htation. Please pass along our special
thanks to K1ZND, who was our guide — he
vertainly took us on a splendid tour. { also enjoyed
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speaking with him and conid see that he was well
informed and a good asset to the ARRL.

We also enjoyed visiting and operating W1AW
atnd started a mimiatute pile up on 75 meters. We
enjoyed it and I think more hams should visit
during the week when so wmany interesting people
are around to meet, - Sid Deitz, W2FDE, Fred
Deitz, WA2PAT, Trenton, N

®  While visiting tecently in vour vicinity, |
dropped in at Headquarters for a2 short visit.
Although first licensed before WW I, this was the
first time I had been to hamdom’s Mecea, § should
like to thank you all for the courtesy offered, the
Grand Tour, the oppottunity to meet John Hun-
toon. Last, but bardly least, the Museum is
marvelous,

[ returned to amateur radio oniy 14 months ago
after 1 22-vear absence. ln order to update myself,
F built a collection of O8Ts beginning at Janoary
i930 (when my acquaintanceship began) to the
present. Rereading the old issues is a provocative
experience in nostalgia; reviewing those between
1949 (when I went inactive} and 1971 (when [ got
hack in) provides ample historical perspective,

Funny thing but amateurs were crying the hlues
40 years ago in much the same way they do today:
raise the code speed, lower the code speed, widen
the phone bands, the League is dominated by old
fogies, QST is boring, I’'m dropping out, etc., ets,
Good Lord! What would the amateur radio move-
ment have done without the League? You'te doing
the same great job you were doing when [ fust got
inyolved, With regard to (ST, the current issue
strikes me as a wost professional job, both in
editorial balance and appearance, It great to be a
ham aguin and a bona fide member of the League!
if you choose to publish this letter, 1 hope some of
your detractors — whom I know personally — vread
it. = fdwin Dallas Kennedy, W3GPL, College Park,
MD

PULLING TOGETHER

®  Having recently returned to amateur radio,
I've given serlous thought to the matter of joining
the ARRL; originally deciding against membership,
There were too many things | did not like: e.g.,
that matter about “incentive licensing® fallowing
the donations to the Headguarters Building Fund,
the current QST editorial attitude toward CBers, as
well as some rather childish gibes at Novices, who
at least can claim ignorance and inexperience 3s an
excuse for some admittedly poor operating prac-
tices { What excuses Jo the (ienerals offer?), eta.

However, neither do [ like the “We = They"
attitude being actively promoted by another pub-
lication in amateur radio. After all, we™re all in this
together {in a way. even the CBer), and if things
don’t start shaping up soon — well, we stand to
loose considerably more than we can gain by
hasseling each other,
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‘Therefore, rather than register my discontent in
a sulking, negative manner by non-affiliation, 1
waant to join the organization and, together wiih
others of similar dedication, work positively to-
ward the implementation of those ideals which
truly represent this most remarkable avocation.

Please accept my application for membership,
and expect to hear from me from time to time, as [
intend to register bath my dissatisfuctions and my
appreciations Victar I Culver, WNPGWE, ex
K2QOH, Kansas City, MO

LEARNING MORSE

® [he article o “Learning Morse™ (page 58,
August (257 s likely to provoke a great deal of
controversy. Hoapefully this will concern speeds
befow 25 wpm since the cureent arguments pro and
con ew revolve around wmateur licensing, rather
than higher speed proficiency, The latter is not
within the seope of the article.

The ancient jest, “I don’t understand every-
thing 1 know,'” is forcefully emphasized here, but
at least 1 have found some answers which have
heen puzzling for many years.

i would take exception only to the remarks
about receiving practice on ¢nde groups and
nonsense material prior fo an examination. I feel
that the point involved is not properly stated and
the conclusinn misleading.

The leaded hat to be swung prior to examina-
tion s one of speod, rather than context of
material. Since one will be under some stress taking
the code examination, some margin of anxiety
should be expected as a minus factor. Naturally,
the Cyriflic alphabet is not recommended for
practice in  Enternational  Morse examinations]
MNevertheless, the ability to handle ¢code groups and
nonsense at u  faster rute than necessary for
examination can be a real plus faclor. [ would
suggest copying anything you can find in the way
of tape-transmitted ¢w - heaven knows there is
fittle enough available in the hf spectrum these
days.

One other point needs wmplification. | believe
the claim that some operators can copy dots and
dashes on moving tape faster than aural code has
“slip reading™ as a foundation. This skill, now
virtually disappearing with the advent of commer-
«ial overseas teletype, was developed by readers of
inked tape. These operators in commercial message
centers, seldom if ever, learned ow as we know it,
but rather learned the visual appearance of waords
and letters in groups. Since scaoning is done by
charactergroups and may be repeated by the eve
rapidly, this is not quite the same as the blinking
light or other once-repeated visual signal.

Nowhere in the article do [ see any substan-
tiation of inability to learn the code. True, “some
got it, some don’t,”” but if you believe youself to
he in the “some don’t” category for heaven’s sake
don’t join the “can’t-he-done” group — there’s too

many now amt the waiting lisi seems to be
growing, alas. — W. H, Fishback, WIJE, Chatham,
MA

SIDESWIPED

® | recently had an experience which might give
sume other old timers 1 chuckle as it did me.

Upon turning my receiver on 1 happened to be
on frequency of a station whose fist brought back
nostalgic memories of bygone days. [ continued to
read his mail with pleasure and he stood by shortly

October 1972

for the siation he was in contact with. The other
station responded with ap electronic key adjusted
for the dots abont four times the speed they
should have been in relation to the dashes and he
commented * . . . there’s something wrong with
your keyer old man, vou should check it out

The other station upon returning apened his
transmission with ' . . . let me introduce you to
the sideswiper key sonny , . . "

At this point I had my laugh for the day and
hope it does the same for you. - Nerman Gertz,
WIK YK, Providence, RT

PUBLIC SERVICE

® The seemingly dwindling interest of hams in
serving the public is bothersome. The recent thing
in the Chicage area is the start of a local repeater
to communicate with hatns who volunteer in
transporting e¢yes bhetween hospitals, Vesterday
morning a4 base station tried to locate a ham to
nmake delivery of eves for a needed operation, He
had to make several calls on the air. What got me is
that immediately after one of his one-the-air calls a
member of the repester group came oo and called
another ham and did not even make reference to
the need for eye transportation,

Now, the excuse would be that they were not
near the ares where the pickup was to be made.
But we are sepposed to po out of our way to serve
the public, aren’t we?

Maybe the ARRL is the only group interested
in really using ham radio to hefp a noo-ham, -
Larry Cotariv, WAIMZS, Chicago, 11,

® Thuank you for the Public Service Certificate.
As you have stated, it is a certificate not specific-
ally worked for, not asked for, und not expected.
Perhaps for these reasons it is one of the most
cherished.

My thaonks to vou and to whoever had sug-
gested that | might be deserving of this fine
recognition. It was indeed a surprise and one of the
nicest | have ever had the pleasure to enjoy, — R.H.
Orines, KSMMH[9, Buffalo Grove, (L

TERMINAL CASE?

®  jhere was a lot of goud common sense in your
July article “The Ailing Emporium.” The chart and
footnotes covering supply sources are really help-
fud,

Thete are a couple of things on this subject
which somehow or other ought to have attention, |
probably am “spoiled” because of having lived in
the Chicago area for some time when “Saturday
conclaves’” were common. Not only could you get
what you wanted, you generatly met and became
acquainted with the locals you talked fo. Later on,
moving to smaller towns and finally to this retiree’s
hraven, [ not only have had problems in keeping up
with tinkering, but also in finding parts and service.

It is this latter “‘service’ thing that bugs me.
Being on a limited budget, there are times when
even a $5 minimum order closes down a project.
What stopped me a short while ago was notifica-
tion by vne of the bhig outfits that the minimum
order accepted was $25. That’s pretty steep when
all you need ts 4 couple of springs. 1t%s a problem,
and T know costs are up from what they were
befrye inflation set in — but twenty five bucks? —
W.H, Kibbe, W4C'CR, Clearwarer, £
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CONDUCTED BY BILL SMITH, * K@CER

August Aurora

SOME OF THE hetter auroras of the past have

cccurted in the month of August and the

avents of early Augnst, 1972, will not be soon
fargotten,

According to the National Oceanic and Atmos-
phere Administration (NOAA) at Boulder, Colo-
tado the solar activity responsible for the August
aurora initially appeared on the solar surface July
11. The events which followed during the sun’s
next rotation one month later rank coilectively as
ane of the mote severe disturbances of Cycle 20,
The distinction of being the most intense magnetic
storm of the cycle is reserved for the March 8,
1970 storm.

Solar Region 331, pictured herewith as a single
large penumbra, produced at least five major Class
X flares the tirst week of August. The majority of
the flares occurred within 40 degrees east and west
of the solar central meridian, 4 position perfect for
particle interception on earth. At Ieast four separ-
ate particle injections were recorded. The sources
of these particles are believed fo be flares on
August 2 at 1800 and 2005 GMT, Aveust 4 ai
0621 GMT, and Angust 7 at 1500 GMT. Radio
duroras can be attributed to each,

While the sular events caused joy for vhfers,
utility vompanies had problems. The. fluctuating
geomagnetic field induced slow, puisating direct
ground currents to flow, enferpg power svstem
transformers and transmission lines in parts of

*8end reporis and correspondence to  Bill
Smith, KCER, ARRL,
OT 06111,

225 Main St., Newington

Canada and the northern inited States, AT & 1
experienced trouble on sections of their under-
ground coaxial cable, tripping c¢ircuit breakers and
injecting nouise vn voice circnits.

The magnitude of the events versus the number
of aurora reports received confuses me, Auroral
signals were heard as far south as Waco, Texas and
northern Florida, areas which seldom experience
aurora propagation, but only a limited number of
reports were made.

K1HTV, Meriden, Conn., first noted 144 aurora
at 0322 GMT, August 4, and it was still going
strong at (800 when Rich retited. Some of his
contacts were W4DFK, Sterling, Va., on ssb at
0355; WA4KDF, Tennessee, at 0417; and between
U437 and 0453 four illinois stations and three in
Michigan, WBSCXW was running but 20 watts cw,
KOMQS, Jowa, was worked at 0459, an approx-
imately [000-mile havl. On August 5, at 0012
GMT, KIHTV worked WAOCHK, Bowling Green,
Missouri, just I3 minutes after buzz signals re-
appeared. Other KIHTV contacts included three
North Carolina stations between (428 and 0515,
and others over shorter paths, The aurora began
again at 0228 GMT, August 6, during u trope
openings to Ohio. Rich’s first aurora contact was
VE3CRU on ssb at 0246, A mixture of aurora and
fropo continued throughout the evening, with
strong aurora @t U530, when KIHTV worked
W9AOC, Indiana. Buzz signals faded afier 0630
KTHTV worked more aurora August 9 around
11006 GMT contacting WOQXP, I, and KHMQS.
The aurora ended at 1120,

WA!FFO East Hartford, Conn., bheard or
worked 22 states on (44 M’H? the evening of
August 3, south to North Caroling and west to
1llinois. WI1ISM, N.H., had 144-MHz aurora con-
tacts with five W9s and K4JQU, N.C. W4FI,
Richmond, savs the August 4 aurora was the most
exiensive he has ever heard on 144, On 432 Miz,
Ted worked W2ZAZL and says fellow Vigginian
K4QIF worked W2AZL. K2ARO, WIRUE and
KBUQA on 432, Lack of activity appeared to be
the reason that more 432 contacts weren't made.

Aurora is not common in Oklahoma, but
KSBXG, Tulsa, had exceptional success beginning

in the near center of this photograph is the solar
activity responsible for the August 3-5 auroral
openings observed on 50 through 432 MHz.

{photo courtesy of NOAA, Boulder, Colorado]
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WBLER (left} and W2AZL made the first 432-MHz
meteor scatter contact August 12, The exchange
regquired % hours to complete, on infrequent short
bursts.

at D415 GMT, August 4. He worked KPWLU, S.D.,
tollowed between 0419 and 0436 by contacts in
Minois, Indiara, Michigan, Ohio and lowa, Wp-
MOX., Boulder, Colorada, at 0449, and mote 8y, 9s
and (s until 0734, Later the same day, GMT,
Charlie began hearing #urora signals from WOUNN,
tlinois, at 2151, One hour later KSBXG warked
WSGVE, Waco, Texas, far removed from normal
auroral paths. August 5 bhrought contacts with
WAMOX and WQEYE, Colorado, between {004
anad 0009 GMT, followed by K4QIF and W4LTU,
Va,, W3RFA, Md., WA3BAO, Delaware, K41QU,
N.C.. and WBAEC, W, Va., all between 0013 and
0120. 'That is some outstanding aarora DX,
Charlie!

In Michigan, K8HWW worked buzz siznals
August 5 from WSSUS, Arkansas, and KROWLD,
$5.D., and heard W30ORH, Oklahoma City. WAR
1ON, Boulder, worked Oklahoma, Texas and Wyo-
ming an $0 MHz between 0110 and 0218 GMT,
August 5.

K@WLU, near Sioux Falls, 5.5, first observed
144 aurora at 0400 GMT, Auvgust 4, working
WHRLI, Minneapolis. At 0411 Bill worked K3PZ,
Oklahoma, followed by several 8 and 9s. WREOQZ,
N.D., was worked ut 0500, The following evening,
K@WLU worked WSPZ, WSHEV and WSORH,
Oklahoma, WPEYE in Colorado, and WSSUS in
Arkansas, all between 0020 and 02355 GMT.
K2TXB, N.Y., was worked at 0430 and KAWL,
N.D., at 0445, to give an idea of the aurnra’s scope.
The last aurora heard at K$WLU was around 1100
CGMT, KAMQS working KIHTV.

VEIEVW, warked 144 zurora with Vieginia,
lowa, Missouri and Minnesota the evening of
August 4,

While aurora is our DX fun, our low-frequency
brethren were wiped out. WAGQEC, manager of an
arnateur radio store in Minneapoiis, had over 61}
calls August 5 from amateurs wanting woik done
on their receivers. They conldn’ hear a signal — so
something must be wiong with the receiver!

Probably there was a 27<day repeat in late
August or early September. Looking ahead, Mel
Wilson, W2BOC, has placed his reputation on the
line, predicting conditions favorable for aurora on
September 6-7, October 21 or 24, perhaps Novem-
ber 1 and 15, November 20 and 25-27, January 3
and 12-15, Mel is studying the £ evenis of June 8,
1972, and would appreciate detailed data from
anyone observing £ on frequencies above §0 Mliz,
Especially needed are specific times, what was
heard, and beam headings,

432 Meteor Scatter — Finally!

Atter countless hours of schedules by several
hatdy meteor scatter bafts over the past three
years, 4 432-MHz meteor contact has finally been
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made. W2AZL, Holmdel, New Jersey, and WPLER,
Minneapolis, were able to put together enough
shott bursts August 12 to lay claim to the “firgt.”
Before completing the contact, they ran more than
30 hours of schedules, beginning in July and
hearing something on each try.

As on previous schedules, the successful August
12 schedule hegan on 144 MHz for calibration
purposes, exactly tripling their 144 frequencies to
locate cuch other on 432 with precision. The 432
schedule began at D600 GMT, and required 5 hours
and 4 mintes 10 complete. The distance is {000
imiles, Both stations used kilowatt amplifiers and
Yagi arrays. Seguences of 2, & and 15 seconds
duration were emplayed to make rmaximum use of
the infrequent bursts, WHLER received a string of
vonfirming Rs from W2AZE at 1104 GMT.

Both W2AZL und WHLER suid they appreciate
the work in previous yvears by WAFJ and WEDRL,
from whom they learned techniques which led to
the contact. Congratulations to Carl and John —
and the others who paved the way for what is the
highest frequency meteor scatter contact on re-
cord.

1215 MHz, aunvone?

1296 Tropo Record Extended

‘Those who predicted an extension of the 1296
tropo record this year have bueen proven correct.
The previous revord was 400 miles, shated by
several stations, until May 27 when K4QIF, Hob-
sun, Va., worked W1AIR, Newpart, R.1., 420
riles.

That didn’t last long. On August 16, WEYIOQ,
near Detroit, worked WA2ZLTM, Cranbury, N.J.,
over 4n approximate S00-mile path, That record
stood only five days. WSYIO worked K4QIF g
distance of 5351 miles! The same evening W20MS,
Oakhurst, N.J., also worked WEYTO.

One key to this success is the 30-faot dish at
WERYIO, a military surplus item acyunired by Lew
for such use. Lew’s transmitter runs some 50 watts
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output, Now he has the problem of locating active
stations at grezter distances. Any takers?

S1ill to be heard trom, in terms of a contact, are
K4NTD, Florida, and WSLDV, Texas, who are
keeping a close watch on that well gstablished
tropo path, across the Gulf ot Mexico, & 900-mile
hop.

VS and Operating News_

50 MHz continued active in July and August
thanks to £ and aurora. This is what was reported
around the country, WATESZ, N.H., worked KP4
July 4, multihop to Arizona July 9 and on the
23rd to Washington 7, plus the more usual
single-hop openings. WALDFL, Mass., says July £
was not as good as last year.” Steve reports a
nearly day-long opening July t for single hop, a
stmilar opening July 2 including Colorado and
Maontana multihop, W6s an the 9th, 8PaEN on the
12th, YE1AS) the 14th, Wyoming the 15th plus
several more duys of single hop. Ihats 4 baed
month?

KIYFEF, N.J, reports hearing a station signing
VKSVP, Australia, working a WB2 at 232% GMT,
July 12, No other reports were received on this
one, I’d be interestedd to Know if, and when, the
contact is confirmed. VEKsx are authorized only
between 52 and 54 MH=z.

A July 20 E opening allowed 38 stations in 12
states and Canada to check into the North Carolina
S5B Net. WB4UJH savs the net meets Thursday
evenings on 50.12 at 0100 GMT. Check-ins are
welcome.

Ray, KSZMS, reports from San Antonio that 6
metars was  excellent during Fuly and August.
JTAILZEK, Japan, tells Ray that four Guam stations
and KG6RA, Saipan, and KC6AO, on Truk are
active. No fewer that 1500 JAs wark S0 MH7 and
some of the recent DX worked from Japan
includes VKT7ZIF, Tasmania, DUNIs Bl and IS,
Philippines, VS6s Al and CN, Hong Kong, XW8AL,
Laos, and VK95 in Port Moresbhy, JATLZK says
there is a daily gathering on 14,290 at 0700 GMT
of Pacitic stations intetested in 50-MHz DX.

WASIY X, also San Antonio, reporis 45 apen-
ings on 24 Suly days, including four multihop
sessions. lLoggings covered 34 states, Catiada and
Mexico. Pat says ““An average-type July.” The first
half of August produced £ peaking over 90 MHz
on several occasions. Pat says August & was the
hest £ Jay since lune 9, An interesting note tfrom
WASIYX details a  fowr-minute wmeteor burst
0219-0223 GMT, August 3. when he detected
stations up through channel @ TV, The fm broad-
cast band was jammed, and Sam Antonio’ Ingal
vhannel was 4 buried in cochannel interference.
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These 420-MHz ATVers are active in New Jersey
and Pennsylvania. Left to right: WA2TQI, K2KUT,
WAZCOY, W3AEH, WA2RIH, K2MQP, K3ZKO
{publisher of 45 Magazine), and WAZAXY,

WB6RON received her license May 3 and has
since worked 40 states and four countries on 6,
Between 144-MHz moonbounce schedules, W6PQ
works 5¢-MHz £ including a July 18 opening to the
East Coast. WASHXM compieted his 50 states july
18, working W3CGV, Delaware. Peter says that
July was guite good, the hest opening heing a
6-hour uffuir July 31. WABIRA. found the band
apen on nine days hetween July 19 and August 6,
Double hop was observed on Jaly 22, 30, August
t,2,and 6.

Reports of transpacific DX on 6 are now
credited to a Celifornia station whose operator
appears to have a distorted sense of tvmor.

KHICW, Las Vegas, reports £g on half of the
days in July, including an opening on the 15h to
Vermont, New Hampshire and Maine, See how
zasy those WIis are, Al — after you've once worked
‘em’? WBRBOK, Ohio, found F to his liking, with
his 10 watts of sideband good for 31 states.
WROEDY has worked 46 states so far in 1972, He
will gladly sked VFs on scatter. WRBGFVL, Minn-
esota, worked WAINNW  on  two-way fax.
WBEBBC, Kansas, agrees that July 15 was excel-
lent, He worked Maine and Rhode Island, to reach
45 atates worked. WIHDOQ reports £% holding
unusually [ate in August, with good single-hop
ohserved over the final weekend of the month,
mostly to Florida.

Now, for the S50-MHz WAS-watchers, new
wallpaper issned through the middle of August by
ARRL Headquarters includes 50-MHz certificates
as follows: 106 - WBeOKE. 107 — K7ZOK (his
second; he made No, 49 as WGFKY), 108 —
WASOLE (all ssb), 109 — W&PO, 110 — KsJiU,
111 — K9BDE, 112 — WASKPS (all ssh), 13 -
Ka&IBY, 114 — K6QAX, 115 — WAGDZC, 1i6 —
WASHXM, Sutmmer, 1972, was a banner season for
Es DX and WAS on o,

VEIDFO feels that August was exceptional,
{3nn had very strong double-hop to W7 August 13,
between 1600 and 1800 GMT. K7BHF, Utah, and
WATGCS and WTTYR, Oregon, both very rare
states in Quebec, were worked, W7GRH WTDVE
W70I WTZSI. WATPRG W7EN and KTGWE, all in
Washington, were worked in the 2 hour session,
VELDEO runs an 8B-110A feeding his 40-element
2-meter collinear on 6! The band was good to W4
and & during the night of the 14th,

TE Again!

The fall TE season officially got underway for
30-MHz 13X enthusiasts on August 24, at 0457
GMT, when WB6KAYP worked FOBDR in Tahiti,
after signals having been heard weakly both ways
the previous day. The ZK1AA beacon was in at
WR6KAY around 0700 GMT. W6ABN also heard
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FOBDR weakly during the WB6KAP QSO ZK1AA
has been hearing the KH6EQL bheacon regularly,
since it was reactivated August 10, FOSDR has also
heard it, though not as strongly or regularly,

WBGKAP supplies the following beacon infor-
mation: ZK1AA, S0.1015: listens part-time on
50,104, KH6EQI, 50.104, WHEKAP, 50.013 (1st
30 seconds): listens on 50.101. FOSDR, 50.101;
listens on 50,101, H1L9WI, 50,1, VK@ZVS, 52.1.
VK@GR, 53.2. VKIWI/2, 52.4. JAIIGY, $2.5.
VK@MA, 53.1. VK2Il, 52.2. KX6HK, 50.11. The
VK information is from VK2ZTB, and is several
months old. The first four listed are current, as of
late August.

Mario Santangeli, lHER

We helately report the passing of one Italy’s
first amateurs, and certainly one of Furope’s first
vhf operators, Mario Santangeli, [1ER, in April
1972, An engineer by profession, Maric was a
participant in early S-meter work reported from
Eurape in the 1920'%, Q87 for December, 1925,
carries incomplete reports of work by 11ER, from
Milan to Tripoli, and his call appeared inter-
mittenily  in the QST “Experimenter's Section’
over many years. ILER was also active on the DX
bands, but retained his vhf interest to the end. He
was on 144 MHz until recently, and on 56 MHz as
tong as the band was availabfe in Europe.

144-MHz meteor D2Xers generally agree that the
Perseids shower this July and August may not have
been guite as productive as in some past years.
Nevertheless many good contacts were made. The
first call in the tabulation below is thut of the
reporting station.

Juby 24: K@WLL — VE3IEMS

July 20: WeP(O -~ WA7TBBM (Acizona); WA1-

FFQ KAIXC {30-second burst); KSBXG
KIHLA, WA7BBM.

July 31: KIHTV -~ K9HMB; KsBXG
KI1PXE,

Aug. 5: VE2DFO - KgMOS

Aug. 9: KSBXG — WASGPL, VE2DFO (1330
miles): VE2DFO — KSBXG (state No, 34, cw and
ssb).

Aug. 103 VE2DFO ~ K9HMB (ssb); KgWLU —
WA3GPL (45-second burst).

Aug. 11: KIHTV - WB9CAS, WASUNL (state
Na. 36): KgWLU
VE2DFO — WASUNL (state No. 35, ssb), WAQ-
CHK (ssb on burst in excess of 1 minute); PAGIMY
~ QK3CDI.

Aug. 12 WALFFO — K@WLU, WeIDJ, WAS-
PIE (55-second burst); K6QEH — KSBXG, W5-
ORH (hoth on same burst); K7TBBO — W6PO;
KIHTV - WoIDJ, WASLLY, WaMJS, WORLI,
WASBPIE, WA9QZE, WOYYF, WIAAG; VE2ZDFO
- WOIDI, WEMJIS, WARLLY, WORLI, WASQZE,
WeYYF (all on random CQs); K4QIF ~ KalX(;
PAQIMV -- UR2BU, SPoAL

Aug. 13 KT7BBO - WA7BBM; K4QIF -
KalXC; KSBXG - WBKPY: KIHTV - WOYYF:
W3IBHG WASUNL, K@AWU;, PARIMV

LZ1BW (no sked).

Aug. 14: WAIFFO -~ WASUNL (30-second
burst).
WI1ISM reparted working K4EXC, W4LS0Q,

WASUNL and W9YYF, but no dates were given.

Hot Tip for October

A final bit of news in the meteor department:
1. Brian Marsden, of the Smithsonian Astro-
physical OQbservatory (see this column in May,
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- K2RTH (30-second burst);

1967, ST, pages 75 and 78) offers some inter-
esting information on prospects for the Giaco-
hinids (also Diraconids) Qctober shower. This was
one af the hottest on record, in 1946, with many
contacts made ot 50 MHz., Meteor work had not
then started on 144, The shower normally has a
I3-year period, but the 1959 recurrence was
deflected, and little of interest developed. Now,
the 1972 recurtence is given a good chance of
reaching the former peak of 400/hour, October B,
at around 1545 GMT. Maximum is expected over
Europe, but the shower may provide exceptionally
high counts in this country, for perhaps a half
hour. Short-notice scheduling is being set up for
that morning, using the ecustomary (5second
sequencing, starting in the varly morning of Qct-
ober 8,

New ARRL Repeater Directory

Would you puess 6135 different repeaters. with
970 input-output frequency combinations? That’s
what . you'll find, along with much other useful
information, in the third ARRL Repeater Direc-
tory. Send an envelope, at least ¢-1/2 by %-1/2
inches size, with 24 cents postage, with your
request, This is a “hest-seller,” for sure!

Random 2-Meter Reports

in other 2-meter news, KPFEQH/mobile near
Salina, Kansas, worked WA2VOM, Auburn, N.Y.,
at 2130 GMT, August 2, on 146.94 simplex, and
KEDEQ, Cedarville, Ohin, reports hearing W1AW

2245 to 2358 GMT, August [. Both reports
concern £ skip.
From the “unusual department™ we draw

W6POs report of July 8 During a2 moonbounce
schedule with DK1KO, Germany, between 1700
and 1800 GMT, Bob heard a Spanish-speaking ssb
station on 144.002. Bob’s 160-element collinear
was tilted 700 at an azimuth of 1229, Signal fading
characteristics were similar to £ and moonbounce.,
Bob eliminated i-f feedthrough as a possible ex-
planation. Can anyone help on the identification of
the Spanish signal? W6PO recorded it on tape.

VETBQH, Vancouver, worked WSKPY, Day-
ton, via the moon luly 14, for state number 12,
Lionel says *“Let this serve notice to all midwest
tvpes, VETBOQH is closing in for the kill on WAS!"”

VEIEVW will teturn to the Caribbean isiand of
Montserrat in December, where he signs VP2MJ,
carrying equipment for use via the Amsat satellite.
Perhaps Monty could he encouraged to attempt
some Caribbean-to-11.8, tropo.

A late-evening tropo opening Auvgust 15 found
KIHTV, Meriden, Coan., working Michigan and
illinois, Sun-up the next morning Rich weorked
WOLFE and WARCHK in Missouri, W8YIOQ, Mich-
igan, and two llincis stations, K$YHMBR and
WOYYF, One gets the message that K1HTV misses
little on 144,

220 MHz news is rather slim this month.
Perhaps fall trope will add more reports. K7BRO,
Tacoma, worked WAPQLP, S.0., August 12, and
WTIRG, Montana, August 13, an Perseid meteors,
to reach four states on 220, no easy task from
Tacoma, W5AJG, Dallas, thinks there may be some
life anew in 220. He worked WSOQRH in neigh-
boring Oklahoma July 18 for his fourth state,
WB6NMT says moonbounce projects are underway
in Kentucky, Ohio and at VESUS, Louis now
stunds at 9 states worked following a recent
contact with KeYNB/7 in [jtah, a fine 220 DX
effort from California.
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WAeUAM, San Jose, reports excellent tropo
conditions on 220 between the Bay Area and the
region around Fresno, at the end of July. WeFEE
ut Chowchilla, just worth of Fresno, averaged
hetter than 20 dB above the noise at San Jose and
on the Peninsula. W6NRO, kresno, worked several
statinns at distances of 125 miles and more, with
good signals, despite the average power in use being
something on the order of a few watts. Paul,
WAGUAM, also says that there is sowmething of 4
hoam in fax activity, on and around (45,2 and
1.4 MHz, uwsing surplus WU Deskfax units.
Among those yoing with this mode are WAGLXK
WASCYD WBSLLD WAGARU WASJYG WBETIO
WEBAU!L and WAsUAM, with more on the way.
They teport a drawing error in the May Q8T fax
itern by WIQUV. A ground shown on the “'ack”
switeh, Fig. 3, should not be there, they say.

With upwards of 100 stations new on 220 io
MNorthern California, nightly activity is becoming
voutine, Much credit for this is due WASGYH and
his 220-MHz Newsletter, and WaVMY, fur making
iarge numbers of TV-10A surplus rigs available,

432 MHz news was highlighted this month by
the first meteor scatter contact on this band. On
moonhounce, WAeHXW added a new state August
& hv working K2UYH, N.J., betweea {430 and
2000 GMT, That contact was followed an hour
later hy one with Australian VE2AMW. Harley
now has six states ont 432,

K2UYH climbed to [5 states worked as the
result of the EME contact with WABHXW, Allen
was assisted by WR2HHH and WB2IPF. K2UYH
hotds nightly schedules with WBYIO, near Detroit,
over 4 535-mile path, with contucts completed
neurly every night. At Rochester, K2¥CO iy active
regularfy, working 1s, 2s, 8s and VE3s EVW and
KDW,

W6eFZ], San Jose, worked WOQED, San Diego,
4 400-mile path, in late July. WoQED runs 40
watts and a weollinear arcay. WoOVZJ ceports a
favorable increase in W6 432 activity.

K8DEOQ found tropo August 5 to KI1PXE,
Conn., and W2AZL, VE3BEVW has 70 watés, and
stacked 16-clement Yagis, He secks tropo sched-
ules.

1296 MHz news needs more input, but K2YCO,
Rochester, teports working W20OMS, N1, July 17
far state wumber 3, after a month of schedules.
K2YCO also worked K2GCA, Syracuse, and WH-
Y10, Detroit, several times this summer, K2UYH,
Trenton, schedules W8YIO over a 53S-mile haul,
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K2UYH, Trenton, N.J., used this homemade 20-
foot dish to work WABHXW August & on 432-MHz
moonbounce, The dish is fed with crossed dipoles.
Allen receives 8 to 10 dB of sun noise, using a
feed-mounted K5200 preamp having a noise tigure
ni 1.5 dB. The transmitter is a pair of 4CX300s
running 600 watts output.

has waorked 7 states and a best DX of 262 miles,
since moving to his new location.

KAQIF and WBYI0O extended the 1296 record
to 551 miles, August 22, Rusty, K4QIF, has yet to
work anvone closer than 1'75 miles on 1296! He
worked VE2L, over 600 miles, the same night, on
432,

W3IKE says VE3IATN has completed a 1o-foot
dish which is mounted on a 43-font tower. ‘The
dish is fully steerable in azimuth and elevation.

Next month we will have a pictorialreport on
the late-August Central States VHE Conference
held in Kansas City. At the conference, Ed Tilton,
WIHDOQ, was given the Central States VHF So-
ciety’s John T. C'hambers Memorial Award. The
placyue _Award, honoring the late W6NLZ, is
presented each year for putstanding contributions
to the art of vhf communication. Mel Wilson.
W2RBOU, winner of the first Chambers Award,
1971, made the presentation, it 'f"—j

FEEDBACK

Seal  templates for A Single-Conversion
-Meter #'m Receiver,” QST tor August 1972, p.
11, ate zvailable from ARRL Hq. for 50 cents and
a targe self-addressed, stamped envelope. Ready-
tnade pe hoards are available from Hpectrum
Laboratory, Box 3824, lucson, AL 85703,

Resistor R2 was omitted from the half-scale
fayout on page 14 of the article, R2 shouid be
installed in place of the jumper {upper left of
bhoard pattern). Coil 1.2 should have the same
Jiameter as L1, but with 4 turns and the deain of
<1 tapped wme turn down from the high-
impedance end. Because of possible differences in
the permeability of toroid cores of a given type,
wheck 1.4 with a dip meter (after installation) to
make sure it tunes to 10,7 MHz within the range of’
trimmer €24, A one-turn closed loop of wire
through the core of 1.4 will enable the builder to
get 4 reading by coupling the dipper coif to the
loop, Capacitor C2 is a variable, as indicated in the
parts list. The arrow was omitted through a
drafting error, Mixer coil L3 shouid be wound on 2
T-50.2 core instead of the 1-50-3 core specified in
the parts Jist,

QST for



CONDUCTED BY ROD NEWKIRK.* WI9BRD

How:

Arguing with Grommethead Schultz is like
picking up guicksilver barefoot. When you think
you have him cornered he stips through a vruck in
the fioor. That weird NDX-and-the-weather thing of
his is a good example. Every time 15 opens wide
and it happens to be raining you can depend an
him to nod sagely and mumble, “Like I always say,
watch 21 MHz when a wet front comes through.”

“Who else says so?” we selort, pointing out
that we know of no authority able io link
lower-atmosphere weather. with significant regional
short-term developments in the upper ionosphere.
“My log says s0,” Grom insists, claiming all sorts of
red-hot rainy 21-MHz DX days to prove it.

Well, the Sunday of our annual club picnic
arrived warm-and clear. Everybody showed up with
goodies and a3 ton of recreational gear, Everybody
but Grommethead Schultz, Someone said they got
a call from him and he couldn’t make it. So we had
nobody around ta take itmposgible sides of
arguments hut we bogan to have fun anyway.

Then came a kittle summer shower, 2 pleasant
sprinkie to cool off the athletes among us. Next jt
began o mainWe mean it reined, Right in the
middle of pitching horseshoes we almost drowned
outright. It was still pouring felines and K9s when
we collected our muddy toys and sloshed out of
that swamp, Wet? We nearly dissolved.

Our soaked mobile receiver stifl worked slightly
on the way back. Scanning the bands we got to 15
and there wus Grommethead signing with a 9MS,
Through the racket of QRN, windshield wipers and
downpour we heard him also prab 4 VK@, a TL8
and — ah, no!  a YI2. Then our engine conked
out and we spent the next four or five drenched
houts petfing towed back to civilization.

The monsoon let up around nine P.M. We were
miserably deving out in the shack when a knock on
the door produced our hero himself, Grommet-
head, softly whistling “Yellow Submartne,” was in
fine spirits; no chills, no bites, no blisters and
aches, no heartburn. *You're a picnic copout,
Schultz, Just undependable and no good. Bul you
sure hit it lucky on 15 today.”

“Not really. I mercly checked the band before
reakfast. Five confipents werg rolling through 89,
The sixth was only $8."

“Hah!™ we cried, scizing the attack, “It wasn’t
raiing then. Dida’ rain for hours, Clear as a bell
without your lousy rain and vou say fiftecn was
amazing, Not a cloud in the sky and you admit it
was DX heaven. Before the deluge, So what’s with
your ridicnlous DX-with-rain theoty now, Grom?”
This was almost worth prneumonia.

*clo ARRL, 225 Main St., Newington, ¢T 06111,

Qctober 1972

“Man, you don’t copy me right,”™ said
Grommethead Schuitz, fondling the QSL he was
about to mail to Irag, “*Don’t confuse cause and
effect, 1 never said rain brings DX on 15, It's the
other way around. | just knew this would be no
day for a picnic.”

What:

This month’s meeting of the QST DX club
concerns itself with radiotelegraphic DX possibili-
ties on 28 MHz as a new ten-meter season dawns (if
any). What hath old Mama Nature wrought in her
ionosphere with those recent solar fireworks
vou've been reading about in the pop press?
Eruptions as rare as July snow in Atlanta, accord-
ing to ote observing authoerity who agreed that our
sun aow should be quieting down, vot whooping it
up. Better keep that 2%-MHz arcay arcund just in
case,

10 CW a few short months ugo, was providing

“How’s™ correspondents Ws 1PL 3CTE

JHNK 4YOK sAM, Ks INOK 3TVN, WBs 8FOS
and 9DRE with such entertainment as C3IFR, CEs
3Y0 6EF, COs 2BM 6AH 6iH TAL CPs 1AP 6FG
CRs 5XX 6Al. 6AT 6GF 61K 7AW TEY 7FM, CTs
HD 1VX 2AZ 3AS, CXs 2G0 7CO DLENT/OHS,
many Germans, EAs 1AB 6BD 6B1 8BK, Els 3CA
6V 9BG, ELs 2CB 1Y 8K, bs SEF sHV 57ZP 6AKZ
RKE 9RO, FRBXX, FB7s TG XT, FMTs AF WU,
FY7Y1, dozens of Englishmen, GC5ATI, GI3AXI,
GM3QOK, GWs INJW 33FF 8UH, HAs [KSA 15X
SKKZ 7KLC 9KOZ, HBs 9ACPEXIL, HCs 1KP
2GG/1, HGs SES 7PM ¢KHV, His 7JMP 8XGM,
HKs 1QQ 3JAVK 3BAFR, HMiAQ, HSSABD, Is
1ER 2CEX 2RTI, JAs in profusion, JX2HK,
JYakC, K4BZH/VPT, KC6s BF BEK, KGeALV,
KHeés IJ RS, KP4s BEN BCH DHD DI, KReAY,
KSs 4il) DY, KVdas AM O CK BN, KXeBU,
KZ5MS, LATHC, LUs 2DKG 3FBA 9FAN, LX1s
CEIT, LZs 1KBD LKVP 2WC, ODSLX, Uks 3FFA
508, OH= 3YR $AL, OKs |AFV IMAS 3PAF 3EE,
ON8s RD VH, 0X3s AB DL EN'ZO, PAgs DC KIN
KW TO, PE2EVO, PR 2HT 2MI 4IT, PYs 20C]
6K, PZ1s AV AZ, RAs 1QAE 6LOQ 9FCA 9FFC
PLAY, RIBs AGK AHP, RL7s DAL [FAN,
ROSOAQ, SMs 3ANI 7TEAN @gBDS, SPs 2A0B
6ASD, 8T2SA, SU1s IM Mi, 8Vs ICH W00, TGs
90D PAA, TI2OF, TRSCQ, UAs SAEN §1AAD
#BX, UBSs OMD UAQ, UFas FAR FAX FAZ
GAF, UGsAF, UHSs S HAF, UISBAAV, UKs
INAM BAAC GFAA, UL7s GAN JAB OF, UMB3-
NAB, UP2BAW, UQ2GQ, UVIDA, UYSAY, VKs
2GL 3AYO 3XB 4¥YP 65A oHL, VPs 1AS) 2AA
TAAA 2AX 20UVW 2LAT 2LAW TNY 9CGK SKF,
VOQIREK, VRIs AA W, VUZAAA, WASUBITE,
KETHT, XWBEY, YBRAAO, YOs 2A0B 2RC 2BV
5LC, YULIRS, YVe 4VAS 5CU SOV SCW, ZC4s BI
HE OB MO MU, 2Ds 30 808 80W 81T, ZFs 1B
BT 30 30O, ZFIs AA SW, ZL1IAMO, ZP5A0,
Z8s 1ACD 2RM 3AW 5BS SFC 5KI, 3B3s CR RS,
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VKBMF demonstrates that hamdom’s homebrew
art stil flourishes Down Under. Alan’s classy
transceiver holds its own with the best of the
factory breed. Using this gem pius homespun video
monitors, a flying-spot scanner and other home-
built accessories he's heading toward 38TV DXCC.
WKBMF's impressive equipments have been thor-
oughly described in Wireless Institute ot Australia’s
journal Amafeur Radio.

IN6AK, AMSKL, 4X4NJ, sREBF, 5T5C), 544x
MX LW, 6D1AA, 7TQTAA, BPes BU DR, 8FK1I,
JH1s CH R, wf2s AL GU LA ND TR XZ, 2K2BQ,
ILIVW, 9X5MV and 9Y4VH, Oops, almost forgot
tn credit Candian contributors VEs 2AQ0Q TBAV
and "BZY for a share of this sampling. Well over a
hundred countries in that bunch for somebody’s
SRDXCC needs. And here’s another autumn - let’s
ga!

Where:

FUROPE - (tozn's amateurs hecome 9H4s as of
X4 August, Stations on the island of Malta remain
otiis, and the 9H3 prefix will he used by reciproe-
ity visitors on cither island. 9H1/9H4 suffix
changes are T/A, M/B, CZJC. DA/D, DB/E, DF/¥,
DGfG, DH/H, D11 and DM/J, addresses the same.

They may be QSLd via 9HTE as usual or via myself
as QSL manager for Gozo Amateur Radio Society.
{4H4H)Y , . . . W6IC reports receipt of a ZA1ZA
OSL from one Bob Antich, ¥YU2BRO, Rizwelli 9,
Scodeira, for a1 contact in April. (LIDXA}-

. OR2WR surprised me by sending s.i.e.
(seif-addressed envelope) pius IRC {(International
Heply Coupon) for my humble QSL. By the way,a
courteous letter ta the secretary, ('RC., Box M8,
Moscow, concerning tardy USSR QSLs brought me

an  immediate encouraging reply. (KeUGS)-
. Can’t seem to pry iogs loose from CTIUE -
patience, please. (W3HNK) . . . The Hox &8

hureau knows of no operator “Betty” in HK2-land.
Serateh another. (KZHYM) . . . A recent
burapean |ARLD meeting reeommended against
aversized and overweight QSLs, also urging that
sach card sent via bureau have the recipient’s ¢all
inseribed «m  bhoth sides for ease of handling.
(5N2ABG, NARS) . . . Our bureau manager
points out to wewer members that it can be eight
to nine months or longer before one receives a
replving card, much longer in some cases. Exchang-
ing QSLs through any bureau is a fairly lengthy
business. (ISWL)

S1A = Sultanate of Oman, formerly MP4M-land,
LN is now assigned the prefix A4 by International
Telecommunications Umnion.
(DXNS) . .. WIYRC liquidated the inital
XVSAC QSL logjam by early  August,
{(WCDXBY . . . Remind the lads that L'm still
handling (SLs for $24s Al and LB, [(WA2-
KWPY . . . Welcomed TAeJBs QSL via DJ9ZB
fourteen months after QSO. (K4LDR} . . . The
ald box number is no longer required in our
mailing address. Henceforth our ofticial address is
Far East Amateur Radio League (M), APO, San
Francisco, A 26525, {(FEARL) . . . From my
CNB8I} experience (SLing wan be an expensive
time-consuming proposition. I’ll be signing an H54
cafl soan, and XYL, Judith will manager matters
from the home QTH on the customary s.a.e.--[RC
basis. {WeNYG)

AFRICA — Nigerian stations will use their com-

memorzative SNS prefix again this month.
(NARS) . . . It appears that EL2CB’s eall was
pirated Jduring the ™2 ARRL Test. His QSL
manager states he was vacationing at the time.
{K2HYM) . . . Note that ET3ZU/a operation on

JAGMWE, a priest in Kitakyushu, displays a 3-element two band rotary and six-meter spinner atop his
Buddhist temple. Ken says the January snow bagely discernible aground is abaut as much as ever falls at
this beautiful QTH of the Month. {Photos via W7FCD)




May 3-8, (971, can he QSLd via 1011, but
September 5.9, 1971, ET34U/a QSOs are confirm-
ed direct to ET3ZU. (1QL1) . . . Former 78s 81,
9 and 7PBAR now resides at 4 Bay View Ave.,
Tamboers Kloof, Cape Town, South Africa. Q8L
inquirtes shouwld go direct to U, (W4
BRE} . . . 9J2RO closed down in Ndola and !
would like to close his QSLing as soon as possible.
S.a..e. (self-addressed stamped envelopes) or s.a.e.
plus 1RCs, please, (WALHAA)

CEANIA - As ESsDT and SWIAU | have

replied to all Q8Ls received but Um sure a few
were fost in the wnpredictable Samoan mails.
Reapply, please, with s.a.s.e. to my Grand Rapids
address, [ can also state that the majority of KSé
stations do reply 100 percent to all QSLs received
for valid QSOs. (WBSMZN) . . . New Zeaianders
will sign theiv ZM prefix throwgh lanuary of 1974
dccording to ZMIBIL-ZLEBIL,
(WBIGGD) . . . QSLs for WB6CZBS KS&6CY
operation, late July only, cap go via WRSBHN.
(DXNS) . . . WSCWQ  unfortunately  disclaims
Tanga Q8L connections but my YI184M card came
through with a LK. postmark after x three.vear
wait. (KZHY M)

QUTH AMERICA - ['ve responded to requests
for more than 2000 QS1s in the last vighteen
manths, 1 keep almost up to date answering s.a.e,
but I'm about 300 cards behind in shipments via
bureaus i the moment. The backlog should be
eliminated by the time this appears in print.
{(#PSTT) . . . According ta ward from FZ1AH a
bogus PZIiA) is operating  outside Survinam,
{K2HYM) . . . Please note that my QSL manag-
ership for CE3CR terminated some six months ago,
(K6RA)Y ., . SM3CXS will muanage SM2AGD's
Easter lsland QSLling, call unavailable at writing.
(DXNS)

EREABOUTS — li's 4 shame that only S00

Wés have s.a.s.e, on file at our ARRL QS1L
Bureau branch. We have recently discarded fifty
percent of ult deadwood QSLs including many rare
beauties, This brings us to the curreat one-year.
plus~one«day holding time. ‘The service is free,
fellows. You don’t even have to he ARRL Mem-
hers. Where are vyour s.4.8.e.7 (W6
iTD) . . . Regarding QSLs for VE2DAJ Q80s, |
can supply cards for activity in May and July 19470,
afso May of '72. Q8Ls for contacts during nther
perinds should go to the listed VP2DAJ address.
(VEEWY) . , . WRIFVO assumes QSL matiag-
ership for some of WASUHR’s Q5L clients and

indicates that Scotiy's eatering the military,
{(WICW) , . ., Maybe oihers are unaware as [ was
that VEgs are Canadian  shipboard stations.
{(WIYTE) . . . Wonder if the gang needs North

[Nakota as badly as they sav they do,. Sent qut 700
cards since last August with only 110 returns.
(K@ALL) . . . 1 am Stateside (5L manager for
GM3CFS, KGO6AAY., PAPSNG, SPSPWK  and
VPZLLD at 8019 Trivla Ln., Houston, Texas,
77036, (I. Cline) . . . Cards keep arriving for my
QSL clients beuring lacal QSO time:; CDST, EDST,

ABITY, left, greets VIJ2KV and XYL Radha near
the top of the world in Thimpu during Venkat'
recent DXpedition to Bhutan. Despite more than
the wusual obstacles in such a venture ABTKV

scored some 800 contacts before returning to New
Dielhi, (Photo vie WeKNH)

Ocntohar 1972

HLITO fired up this outfit at Osan AFB a year ago
to become a familiar fixture around 14,290 kHz at
0800-1300 GMT. Chuck is due for early return to
Georgia and WB4BDP,

ete, For results you gotta go Greenwich, fellows.
{WSQPX) . . . linuuthorized use of the eall
FPRCW includes all QSOs on November 28, 1971,
according to VESNW. (W6NT) . . . Got excellent
response o my “Help!” items. Apparently some of
the boys get on the ball when they see their calls
listed as dedinquent )SLers. (KoUGS) . . . Haip!
The following parenthesized brethrem require help-
ful hints on rounding up walipaper from holdouts
mentioned: (WAWQOW) CP6FG, HKADF: (K4TX
CEGAE ‘68; {KeUGS) 9MBOEA: (K@ALL)
VPZVAG, 7Q7TAA 715 (WA2CWX) GISHXL's
QTH; (WASERG) FYTYQ "70; (WB9DLO) FR7-
AM/B, TWTFD, KR6AY, 3D2AZ: (WN1OQT)
KGANFF, ¥VP2AX, WOWDC/HKIL, 9Q5AW; (I7-
LTy KL70OJ "66, KRos AH and UA of ’66. Any
uip? ... WBs SPIU and 9DLO offer their ser-
vices as Q81 tenders for aoverbusy ops at the DX
end . . . Encouraging crop of “QSLers of the
Month™ this month, nominations by “How’s”
correspondents Ws SIB 7Y, Ks 2HYM IQAP
H6UGS 8PYD, WA2CWX, WBs ZMAN 2UFN 5CKR
SFIU 9GGD pAAM GCAP, WNs 20'TN and $GTJ:
A3SLT, BPUIOR, EAs SBS aHH, ELs 208 81, by
6BVS 910, FHEXX, FK38Q, FOSDR, G3s DYY
YSK. GCIEML, GI3FIM, GMs 3JAW 3$AXO,
GWaNZ, HBYAMP, HCIs BL RF, JA40ONZ, KGs
4EZ 6JBO, KH6HOLU, KS6DY, KV4AA EUIBAK,
LE2ZZ, OF2s EGL WR, OHSFM, OZ2TY, PA-
BYN, PISWP, PYSASN, SMACCM, SVs 1GA gwll,
TGOES, TIRPE, VESRCS, VP2LAW, VRIAA,
VIIZEY, WAZISMN/TF, XUtAA, YN@HSM,
YS1IFE, YVSDLO, ZFIWE, ZE1BIl, 3H8 OV
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- DA, 4X4DK, 4Z4IB, 8P6DT, 4L1GC, 9MaAD,
905 DX and YA, plus QSL aides Ws 2PPG 3KT.
Ks 1JHX 3RLY 9KLR, WAs 5GFS 8TDY, E2MO
and 11PQ, all happily appiauded for Q51 come-
hacks snappier than usual. Any commendables we

missed . . . Time oul for specifics, now, remem-
bering that esch suggestion is necessarily neither
“official””, complete nor accurate, Be our guest:
AZCAY, Private Bag No, 10, Serule, Botswana
C21TL, K. Matchett, Box 32, Nauru
COBOS, PO Box 5, Santiago, Cuba
UR5A), H. Torres, P4} Box 261, Sao
Portuguese W. Afr.

CR6QA. P.O. Box 336, Luanda, Angola
'TI1CY, K. Socares Hobre, Trav 5.
Benfica 23.1-1, Lisban, Partugai

("I'3AR, P.O. Box 601, Funchal, Madeiras

CTIAY, PO, Box 605, bunchal, Madeiras

FOBABP, J. Filippi, P.O. Box 34, L'lle Rousse,
Clorscia, Brance

BOSDR, PO, Box 374, Papeete, Tahiti

HUBGS/4, L. Saltos, Gen. Del., Tosagua, Manabi,
Ecuador

HDBIG, W3ABC/HC | (via W3ARC)

HG2RD, A, Koroknay, PO, Box 147, Veseprem,
Hungary

HRIRF, ¢fo 1.5, Embassy, Tegucigalpa, Honduras

1ASs BZT DU TAD (via leTAD)

JAJGEIN, M, hatsusai, P.O. Box 19, Amagasaki,
Hyogo 6060, Japan

INIs AFE AFE( via JAZGZN)

ex-K86DT, J. Clausing, WBBMZN. 1021 Worcester
Dr. NE, Grand Rapids, 49505, M1

OaaBR, Aptdo. 1363, Arequipa, Peru

PYO DVG ZAA (to PYIDVG)

BZEAA, P.O. Box 1905, Moengo, Burinam

FZoAA, P.O. Box 1810, Moengo, Surinam

SMACIM/OHE (via SMICHM)

ex-T(G9s KE UZ (to WoUZ()

YPEEQ, P.O. Box 29, Stann Creek, Br. Honduras

VP2s GWP SBA (to WB4ALWX)

VP2s KU LY MREK SN (to VE3EWY)

VPARME, J Rushhy, 2013 Melissa, Arlington, TX
TeOrY

VRAEE, ). Sapir, Box 400, Honaria, Solamons

VIIZAAA, Box 534, 1.8, Embassy, New Delhi I,
India (or via W3FDU)

WIWOX/Kure (via KH6BZF)

WH2AMO/VP2S {to WHE2AMO)

WBeWUHTF, J. Campbell, P.O. Box 44, Keflavik,
iceland

WBEABN/HK@ R. Dorsch, Ir., Box 32, Rochester,
MI 48063

YBSAAV, vjo VI.8. Embhassy, Sumatra, Indonesia

Y3I&DE, P.Q. Box 56, Villa, New Hebrides

ZD7BB, P.O. Box |7, 5t, Helena island

I'home,

romingos
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BH3LV is a world-wide tavorite in Dar-es-Salaam
also noted tor DXcursions to Zanzibar as SH1LV.
Garth leaves Tanzania this month after four DXcit-
ing years i Africa,

Z83ALE/3D6 (via V K251}

TRRL-Z590TPRAR (see text)

aWEEBLH, P.O. Box 971, Dakar, Senegal

TXQUA, B.P, 2, Alger, Algeria

MOSDX, USMM Zaire, APQ, New York, NY 09662
IV1RE, Box 3012, Sinapore

A3 (via ZL2BGLY
C31EG (to FA3QS)
C31ED (to BL2BK)
C3WK (via G3ZE0Q)
CIHFO (to FIBW)
ex-CNBIS (to WaNYG)
CREAK (via CTICY)
DUTEN (via WB2EFVO)
EL@DI (to E17CC)
EL2DI (via WALLUGH)
EP2TW (to (;13HXL)
F13ZuUja (see text)
FHRTQ (via WBOET)
FMTADEST (to WSGI)
FOQCS (to KeCWM)
KOBIS (to F2KO)
FPOCG (to K1BOG)
FPGMB (via b6BEH)

(M 3CFES (see text)
HBOXMW (to WB2FSC)
HEBOXMA (via WASWME)
HCIME (Via WABOKE)
HC2DX/8 (to DL2UG)
HD2GRC (to HC2GRC)
HDSIG (to W3ARC)
ex-HLATO (1o WBL4BDP)Y
HS3AET (via WY ZB)
JAGONTZ {via WNTROC)
KSLWL/Y V6 (via K5LPF)
KSQFH/VQ9 (to K5QTFH)
KATDX (via WAGAHF)
KG4ER (via WB2FVO)
RGOAAY (see text)
KG6IBS (via WIDXB)
KS60D (via WBSRED)
LAJMKfw (to LA3ZK)

MP4BIN (via WB2+V()
OK2BQ (via JALZT)
PAGSNG (see text)
PIZELR (via VERONA)
PY MO {via WIHNK)
SPSPWK (see text)
SPRLTL (to SPSBB)

SV IGAJD (to DIETK)
TI2MB (via FaBFH)
TREVE (via F6A LI
YAIND (via VFITCY
YPIST (via W4VPD)
VP2RDAL (sev text)
VP2LLD (see text)
VP2ZVALU (to WSGI)

YALBYS (via W2RHEK)
YAIRA (via YALGNT)
YN1FV (via FaBbH)
YN4LGE (via WAYPLLD
ex-ZD8CS (o K1BTIN
MBI (see text)
3BOCF {via JAGCLV)
SK3LR (to HK3LR})
SNSABG (see text)
SUTAW (via VE2DCY)
SV ZIZ (via DITHN)
TX2AD (via WB2EVOD)
TRTY {via 1011
TEQWW (via WB2EFV)
BP6UE) (via RSH)
3P6EA (to WB4LWX)
GHAH (see text)

ex-9 2RO (see text)
9Y4RK (to VEIEWY)

Our QTH advisary committee for the preceding
glossary: Ws 1CW 1YL 4WEL/1 SIB 6AM &GSV
IYF 2LNQ dFFK, Ks 2HYM 48D 8PYD, WAs
FOWX IERG IHNK 5115, WBs IMAN 3J K 9GGD
QCAP, WN2OTN, Columbus Amateur Radio As-
sociation CARAScope (WRZLQ), DX News-Sheet
{C:. Watts, 62 Bellmore Rd., Norwich N, 72 T,
England), Far Fast Auxiliary Radio Leapue (M)
Aews (KAZLL), Plorida DX Club DX Repor?
{K4KQ), International Short Wave League Monitor
(k. Chilvers, 1 Grove Rd., Lyvdney, Glos., tiL18§
51R, England), japan DX Radio (ub Bulletin
(JA3IGZN)Y, Long Istand DX Association DX Rulle-
fin (K2KGB), Newark News Radio Club Bulletin (1.
Heien, 3822 Marshall Ct., Bellwood, L. 60104),
Nigeria Amateur Radio Soclety News (SN2ABG),
North Texas DX Assoclation Sulletin (W5S8L),
Narthern California DX Club PXer (Box 6U8,
Menlo Park, CA 94025), Southern California DX
Club Bulletin (W6F 1), VERON Xpress (PAgs
[NA T() and West Coast DX Bulletin (WAGAUD),
Yott, too, are 1 committee member, you know, und
vour teport will be appreciated. QTH data? K!

OIS T (A

WAISMN/TF {via W3KHL)



T F T
Whence:

ASIA Our tar East DX Association plans a
A DX pedition  to Marcus island av KA1DX
October 26th to November 2nd with simultaneous
operation on two or three bands. Eighty and 40
meters will be used extensively. We’ll he 25 kHz
ahove the low band edges an cw except for 80,
3537 kHz. That frequency also will be used for ssb
along with 7090, 14,195, 14,295, 21,245, 21,295
and 28,600 kHz, WB6CGM will lead the assault
possibly accompanied by KA2Zs AA AS Bl and
others, [l help coordinate things from our base
station, KAZDX, (WASBIHS) . . . HS3AET opened
up with QRP bui will svon be more audible on ¢w
and sideband with a linear and quad.
(WOYZB) . . . During iy thirteen moaths in
Korea 20-meter conditions ranged from excelient
to extremely poor, (HLYTO-WB4-
B . .. UAUSE aad Irkutsk buddies talk of a
Tannu Tuva tour possibly as early as the 10th of
this month. They'll probably use the 419 prefix.
(VEICDP/WSY . . . Orientalisms via the afore-
mentioned DX fourth estate: OR4ES accompanied
# scientific expedition to Tran’s desert regions this
summer . . . XVS5AC & Co, passed the five-
kiloQSO mark easily by mid-July aided by a
KWM-2, 518-1, 4K and 70-ft-high TH6DX, Opera-
tor Don mentions the paossibility of more Cam-
bodia QSO output when gear becomes avail-
abte . . . KAIMI, (4,273 kHz at 0330 GMT,
offers Minami Torishima . . . Early Bangladesh
521 calls were mssued to ONSAB, VETIR, LAGUH
and HB9YC bearing those same suffixes. Another
HRB9 becomeas S21EW. A beam and kKW are report-
ed available to Red Cross personnel in
Dacea . . . Recent Japanese DD Xpeditions to
Qgasawara stirred vp a TVI-BCI-HFl-etc. hornets

nest . . . EX-MP4QBK hopes to regain operating
priviteges from a new Qatar  administra-
tion . . . ULTGW enjuys assisting Europeans with
rare Agiatic DX at 1800-1700 GM

. HS2AHC is said to be building a sea-
worthy boat with Spratly 1o mind . . . YALls AB
GIM GNT KY LM and QS keep active in or near
Kabul but the last remaining YA2s are pulling the
big switch. YA1GIM emcees the weekend Afghan-

istan wet oun 14,285 kHz around (500
GMT. . . . JY9GR expects to leave Jordan this
manth . . . UAGNT, 14,21514,255 kHz at

4X4GV favors teleprinter DX sport in Beer Sheba,
gateway to the Negev. Imanuel feeds a TH3-MK2
rotary with this businesslike installation. {Photo via
R2BYR}
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A . 00 o=
604s EB FFC and J, DXpeditionary calls belanging
to XEs 3EB 1FFC and 1J, poured out BOQD
Revillagigedos contacts in March to DXers in 115
countries. XE1J is shown operating. From left in
the beam photo are XE1J, an assistant and
XE3EB.

120401400 GMT, needs Del., La., Me., N.H. and
the Dakotas te clinch ARRLs WAS award-
. . For the sume reason MPATDM hunts Kans.,
Mont., Neh., Nev., Wyo. and the Dakotas-
. . There’s a VU2 net on 14,140 kH7 thrice
weekly at 1600 GMT °, . . 4W1AF should return
to the fray next mounth after kuropean feave
., K4FQK starts an  !8maonth Foriosa
sejourn and  intends o radiate os 20 from
Taichung by voice and code. . . , XWSDO joined
Sitent Keys in a July air accident. . ., , Operator
Colin of VS9MB expects to have the Maldives on
tap each Tuwesday and Friday wround 1700 GMT
near 21,280 kHz until 1973. . . . Sikkim’
rovalty still gels in a few DX licks as AC3PT on 20

sideband, usualty 14,280-14,325 kHz around
1900-1930 GMT. . . . Far Hast Auxiliary Hadio
Teague president KA2QW departs Japan and

KA2ZAA fills the remainder of KA2MU secretarial
term, New or renewed FEARL memberships are
claimed by KAs 2AD (WAsCPN), 2HR
(WABOFW), 2PT (WA3SL]), IWW (WAL1OKL),
6AY (K3JCUI), 60D (WABHDR), 6KQ (KH6UGAU)Y,
6PN (WB4ATMI), 65B (WAGRBI), 9AG (WIAAG)
and HLOKD (W710X)., JAls ACC IRZ and
JHIFMT are new aftiliate members,

-AT:‘RICA — My ZDSCS operations ate permanent.
ly secured. 1 may soon he signing TI2KCS.
(K18TDY , . . XYL WAZBAV and 1 logged some
nine thousand contacts on our African  four.
(WB2AQC) . . . New one? The Bantu region of
Kavango plans to petition South Africa for selt-
rule. (WeYO) . . . ET3ZU/VSOK is an immi-
nent Kararan threat. (I@1I} . . . While in
Tanzania 1 heard quite a lot of 40-meter sideband
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action but nobody seems to tune split-frequency.
They missed a good one! Eighty and 75 were never
really good even to BEurope. (SH3LV) . . . Africa
tidbits courtesy literature of clubs and groups:
SASNA should be back at it this month after his
GIZUK vacation, . . . CR5A1, with 60 watts and
a dipole, likes the (ow ow ends of 20 and
40. . . ., New Marion isle op Jackie puts ZH2MI
on F4.220 kHz at 1130-1330 GMT and is often
aided by emcee CR7IK. . . . TNSBK winds up
his European vacation this manth, ., . . OKIVIG
will sign 7X@JG on several bands over a two-year
Algeria stay. . ., 7TQ7BC returned to G3UFL in
July, . ., 5%ds KL and LW keep an eye on
Bouvet island possibilities, also 6O1t-land The
former is already licensed for Aldabra, Desroches
and Farquhar action, Juan de Nova by December is
also 5Z4KLs desire, . . . DL8ZUJS0 is 2 Somalia
item reported on 14,310 kHz in  July

v oo TOTAE intends  DXiensive 7-MHz cw
doings. . . . 9J2CL edits Radio Suvciety of
Zambia’s Newslerrer. . . . SHILY lopgged some
1500 QS0s on his final jaunt to Zanzibar in
Juby. . . . TISAD is highly interested in becom-
inga TL8. .. . Mauritius ARC considers firing up
its HW-16 on Agulega for code ¢ats. . . ,. SUIMA
i reporied back on sideband with new final
valves. . . . Nigerian Amateur Radio Souiety
stalwart SN2ZAAI attended the TARU Region [
Conference in May. The departure of SN2ZABH
reduces SN2 availables to AAE AAJ AAK AAN
AAV and ABG. Ex-9G1ED takex up station in
Nigeria but fresh 5N2 tickets are unavailable,
GEFAU, newly arrived in Kaduna, hcelds NARS
membership No. 119,

CEANIA — ['ve nunde three trips to Lord Howe isle

with QRF cw since 1961 and can appreciate the
wnes of Inow power at the other end, I do keep a
blacklist of mishehavers, Still hunting for erystals,
especially in the 7005-7045-kHz range, for my
trusty fwostage 666 25-watter. Lost a precious
box of them on one recent portable operation.
(VKSXK via WSCNID . . . Friend KG6JBS can
regularly be found near 14,025 kHz at ¢900-1100
GMT. (WIDXB) . . . Watch tor C21TL on 20 ssb
or ¢w in the General subbands, Three others are
intermittently active on Nauwru. (WB2-
MAN) . . . DUIPAR opened up on 160 in May,
working JA3s AA UV, KR8 AG CF and EA near
I805 kHz the very first night of operation.
(WiRB) . . . Pacific patter provided by the DX
press: Papua and New Guinea eveniually may
become administratively one. . . . YK9IW
collected more than eteven kiloQ30s from Mellish
vesf in July, VKs 34W 4t 4KY and 4XY officiat-
ing. . . . Brent of VK9ZB expects to disseminate
Willis cheer through next month with his FT-101
and 4BTV on §5 and 20 phone, . . . ZKIMA
hopes to make Manihiki more available with 1 new
HW-101 especially near 14,240 kHz at 0500 GMT
or so., ., . YM2IWM returns to WB4AKNW while
KH6HCM of Kure fame is siyted to swap Hawaii
for Florida, . . . EH6GLU and G3NDY pushed
VH5JA to about 1700 contacts in June, the former
dlso “guest-operating 9M6AB for several hundred
Sabah QS0s. Ed and John found the JA curtain
barely peneirable to the States. . . . Tom Chris-
tiaa of VRETC visited New Zealand for corrective
leg  surgery this summer aceording to WS-
ABQ. . . . VK2BCV (ex-VK9GC) may conclude
Narfolk vperations this month. . . ., CRBAG was
scheduled to leave Timor by Septem-
ber, . . . KHeGMP suffered szerious injury in a

June full from his 40-foot tower, Careful, gang [Q5T— w'l

SHilent Keps

T 1% with deep regret that we record the passing
Gf these amateurs:

ka1 ALZ, Edward 1. Papkee, Cambridge, MA
WIBSK/WIBXK, Edgar £, Gaudet, Eynn, MA
K1 ARK, William W. Ciarke, Brookfield Center, CT
W1 KOU, George §. Urlwin, Conentd, NH
WIRRM, Milton G. Godochatl, £ast Lyan, MA
WIKXM, Edward . “Corky’ Gedney, West
Suftield, 0T
WIMY A, Arthor L, Pike, Wethershield, CT
WINI], Eunice K. Loyzim, Coventry, UT
W1QG, John b, Ireiand, Hyannis, MA -
KTQPQ, George J. Chulak, Steattord, 0T
WIZBY, Joseph DiRenedetto, lohnston, R]
W2ZBLP, Rev, Juhn 1. Healy, Falmyra, NY
W2CCK, William 5. Fisher, Belleville, NJ
W2¥(C, Fred G, Clayton, Sea CGert, NS
W2IRLD, i.ambert Tourison, Point Pleasant, NJ
WA208Z, Michael I. Kingsley, N.W. Rochetle, NY
WALPKS, Arttold U, Lepp, Kenmore, NY
WBLYDO, Horace 1. Van Sciver, Haddonfield, NJ
K3AFM, Willard E. Flaig, Middletown; PA
Ex-WACXIf1, Philip H. Steinmetz, Hill, NH
W3FLG, Norris . Weller, Timonium, MD
K3GTI, Harry A. Rice, Levittown, PA
K3IHHM, Jacoh ¥, Kirk, fittsburgh, PA
E30O[S, Stanley H. Ekert, Pittsburgh, PA
WNIRWI, David A. Uray, Kenneth Squace, PA
K3IUDB, koed D. Riley, Mechamesburg, PA
W4BVQ, Joseph I. Bradbury, Virginia Beach, VA
WASCHT, Wilson W. Graham, Vinton, VA
EADIT, Henley [). RBurnside, New Smyrna Heach,
k.
WAEFE, lames C. Picken, Jr., Ft. Lauderdale, FI.
WBAGEY, Foho W. Essock, Hallandule, ¢
WAGIEE, Everett M. Chappell, Elkin, N¢
WaIX], ditbert P, Knapp, 1., Roanake, VA
WA4OPM, Charles J. Hiller. Virginia Beach, VA
WBASWL, Edward Halmes, Culpeper, YA
WSEHZ, Dr. Horace H, Polk, Raymond, MS
WSGZE, Harry M. Hutchinson, Jr., Tulsa, OK
WAlQ Y, Jolin B. McHale, Dallas, TX
WASLGU, Jesse A, Hoisington, Stillwiater, QK
WASLVI, Charles L. Conly, Houston, TX
WSQJA, John 1. Mange, B, Houston, TX
KSRUD, Don H. Harrison, Los Alamos, NM
WsT'Q, Guy . Bigelow, Aransas Pass, FX
WSVE, Paul €. Curtis, San Antonin, TX
Ex«5 20, W. H. Tilley, Austin, TX
W6HRC, Arthur (. Aulwurm, Uakland, UA
WAGKXB, blias A. Jason, Oakland, CA
*KeHQJ, John k. Grear, Huntington Beach, CA
WollV, George . l.owa, Altadena, CA
WoKVQ, Lyle L. Carpenter. Navarro, CA
WNadSK, William T. Lacke, Burbank, CA
WTEOP, Mitchell S. Suilivan, Keat, WA
EADEZ, Anrthuny ). Labato, Yuungstown, OH
WEG AR, Ben b, Hughes, Bast Sparta, GH
WEVKY, John S, Lamppert, Chagrin Falls, OH
WEYNN, William E. Tron, Daytan, OH
WARZP), Frederick K. Gunther, Columbus, OH
Ex-%i3GH. Owen P. Hulvorson, Spokane, Wa,
WBaDNS, fohnston R. Blakely, Elgin. IL
WaHIK, Jacob I, Knee, kt. Wayne, IN
WeCIA. Carlton A. rroehel, Wehster Ciroves, MO
WHHEL, Michael Kersulov, Webster Groves, MO
K@IT), William . Vesial, Oak Grove, MO
WRIFD, Ered . Brewer, Loveland. CO
Ex-WeIHW, Rev. Fltis L, Shatfer, k4. Dodge, {A
K¢MHX, Wayne L. Johnson, Kelferton, {4,
W@OBL, Thomas ¥. Nugent, Ballwin, MO
K@OGF, Robert P. Hildebraadt, St. Paul, MN
W@VZT, Lonis L. Ewens, Moberly, MO
KL7FWH/VE?BA. Lois L. “Sandy” Jjensen,
Cullege Adeska
VEBSS, Frank Applegate, Uraigmyle, AB
EI2A, 8, C. MacNamee, Uo. Meath, Ireland
Ef2R, T.J. McDonuld, Waterford, treland
EE6W, Dr. M. E. “Santa Clara™ Folan, Co. Galway,
reland
PY 1CBS, Rudolf R. Pranzl, Botatogo, Brazil
*Life Member
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Operating Events. .

OUTOBER
¢ WEOWE (udifying Rur (WAZRJ, alternate) 10-35 wpm ut
0400 GMT on 359077129 kHz, L0-35 wpm. Thés is 2100 PDS1 the
night of October 3 Underline vurrect munite of highest speed
copied, certily copy made withoat aid zad send to ARRE for
2rading.
8 Califarmia (S0 Party, VEAZL Oceania phone, Mussachu-
setts (80 Party, RSGR 21-28 Mik phone, p. 107 September,
12 WIAW Quditying Rum 10-35 wpni at Ul 30 GMT oi 1805
3580 7080 14.080 21 080 28,080 50,080 and 145,588 MHz. This
is 2130 EDST the ight of Ortober 11. Underline une minute of top
speed wopled, skate no aid used {typewriters OK), sign 20d maul to
ARRL with your tull nume, call (if any1 and conplete owiling
address,
115 (D Party phore. This is 2 quarterly event for League
appointees aud otficials, nobtied separately by hulletin, Check with
vour SCM (p. 8) to see if ¥ou can quulify for an appaintment,
CARTG RFTY Comtest, p. 95 Sept. VR/ZL/Ocennia i . |07
September,
1Y YL/APeow, p, 93 Sept.
2122 (D Party cw. Boy Scout famboreean-the-Air, midnight
Friday ta midaight Sunday Jocal time. Ger m tauch with the Boy
Beouts, inviee the buys to visit your station during that time. No
eovitest, a C‘conversation party” without Formal reports required,
However, let BSA Hq. kpow who participated. Address 14-1-A,
HSA, Nu, Brunswick, NI URON2. CGathering paints o the we
include: 35903940 703U 7290 1470 14290 21140 21360 28190
and RO kHe, CO-WE Contest, RSGE 7 Wik Contest ¢, p. 107
Sept,

2829 GO WWDX Contest, phone.
NOVEMBER
12 YL/AP phone, p, 9% Sept,
2 WOOWE Quialifying R,
+5 RSGB 7 MIE Contest phone, p. 107 Sept, Alaine (IS0}

FParty, spovsered by the Portland Amateur Wireless Assa., upen to
all from 370 GMT Nov, 4 10 03K GMT Nov, 5. All bands/modes
tay he used, Maine statiots work any other station, eutsude stations
workl Maine only, Stations may be worked on additional bangdsy-
modes for 1 peint per QS0 Mame stations send O5¢ no, RE(TY
und county. Others use state/provincefeountry for luestion, Points
times states/praviocesiuounities for score or pomts times Meine
vounties (max. 161 for nun-Maine stationis, Appropriate certificates
Neat aceurate logs including the participant’s name, mddress, cafl and
county, state, province, vountry shouhl be postmarked no later than
Tee. |, 1972 and mailed to the Portland Amateur Wireless Assn.,
227 Spring St., Portland, ME 04102 Suggested fregs,: ow 3535
7035 14025 21035 28035, phone 3985 TIRS (4285 21345 IKSNS,
Hinois QSQ Party, tenth anpual. sponsared by the Radio A mateur
Megacyele $oc, Inc,, KICIU, stacts 20002 Nov. 4 and ends 240nZ
Nov, 5, The same station may be worked and counted lor a 4J50
point on cach band/mode, 1l stations suore | point per QS0 with
any station, Ctsdide stations wosk 1l only, Ta score, (), stations
multiply total QSO pointe by the sum of states. including LI, VE
provinees and cewntngs (ineloding USAY, Others use FI, counties for
wwlt, Bongs mueltpliers may be counted for woerking the s TI
eaubty. Fach group of 8 enpracts with the sume county counts 13 an
extta multipher (10 QSOs = |, 16 Q80s = 2, cte.). USA, Canada.
Hawaii and Aliska vount an country multipliers and Hawan/ Alaska
count again as state multipliers. 1, stations send Q80 no., RSIT)
and conuty. «thers substitute state/ provinee or cuuntry tor fogatian,
Look for actwity near 3560 3735 3900 Y04 T175 1260 (4060
14275 20060 21)04 21360 2ROG0 and 286640 LHz, Approprivie
verfificates, Loss must clearly show dates/times in GMT, stztions.
<xchanges, bands, modes and clamed score. A separate sutnsuacy
sheet should indicate <ingle or multiop.. rume and address ol
opetator m block letters, QSO points, multinliers and claimed scote,
Logs must be pustmarked no Zater than Dec, §, Send to the RAMS,
3620 N, Oleander Ave., Chucago. LI, ADR34, Inclide a buisiness size
sdae, With your entry if you want a summary ol the contest
Fasults.

612 ORFP, second awnal QSO Party starts 1300 GMT Novw. &
and ends 2300 Nov. 12, open te all, Members exchange RST, state,
provinee ar conntry and QRP ho.. non-members substitute now-
member and power (in lien of ORP nol), Sugpested fregs.: (K2,
3540, 704D, 14065, 11040 and 28040, Statons may be worked
elce pur bapd for multiplier puints, Member contucts count 2
pwints, non-member contacts  point, Power wiultipers: for less
than % watt power output X 13, less than 2 watts output X 10, less
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doe WYL

than § watts oufput X 5, 3 watts or abose X 1, Seonng: poits X
statesfeountries X power nndtiplier = wcur Appropriate awards.
Logs must be readable, show date/time, exchauyus, bands, erission
type and power used, The cover sheet should describe the
vguipment, show conpuitations and include vour statement et all
rules wure observed. Logs must be postmarked by Dkee. 4 und <ent ta
the cunitest chairman, Farl R. Lawler WSILY, Ri. I, Hox 24K,
Bumet, TX 78611,

1 WIAW Quadifying Run.
il Trlliom Contest,
i Frey oy Measuring Test. open to all, begins with a

cathtp at U134 and 1430 GMT Dctober 11, 1Remember, this is the
evenlng before, Jocal time!) The periads for measurement start at
U137 (R0 metersi, 0145 140 metersy and 0753 {20 metersy: for the
late yun, 4437, 0445, and 0453, respectively, Each measunng perind
lasts 5 minutes, Submit your AVERAGES for each S-minute period
which will Be compared with the winpite’s averages during the same
perind (the umipire is a professional frequency measuring labora-
tory). Tell how many readings yuut ook to Form your averages.
Approxunate frequencies for the early run are 3530, 7030 and
14,103, Late run frequencies axe 3548, 7050 and 14,057 kilz, Your
rrpuet must he RECEIVED by November 22 ta qualify For the Q8T
teport of the culapetition. W1AW will start transmitting the official
weadings November 2 5,

1112 S phone, raies this issue, Space Net VB Contest
(umnmemorating Apollo 12) local time & pus to & pm, single or
meliop, Three puwer classes with trophies tor each. Each camplete
L5 counts 2 peints, aip codes are the multipliers, All medes of
vperation except tepeaters. Eqeh contact on a different band
cauits, however the zip code counts just wnce, All stations
submitung a log will teceive a participation certificate. Logs must be
postmarked no later thun [Yec, 2. Send to Tony $lapkowski,
WBIMTL, Hax 9109, Sicklerville, NJ U8OR T,

DECEMBER
2-3 Lone Star QSC Party, Telepbone Pionesrs Q80 Party,
10 16tMeter Comtest, Spairish Contest.
31 Straight-Key Night,

Jon, 6-F: VHFSS

Jan. 17-28: Simmlated Emergency Test
Feb, 3<1: DX Competition, pbone
Feb. 3-8 Novice Roundup

Feb, 1F18: DX Competition, cw

Straysas.

The Royal Society of Cosmophonists (Stray,
page 101, March 1971 $8T) have 4 new certificate,
“Worked All Cosmophonists,” which reguires only
that a station work two or more of those fabulous
machines, the Cosmophone, which was a complete
amateur station using dual bi-lateral receiver- trans-
mitter operation {Recent Equipment - OST, June
1958), probably well ahead of iis time.

If you're eligible and interested, spply to Dave
Bell, WaBVN, P.O. Box 73, Altadena, Califoraia
21101, enclosing 25 cents (foreign, 2 JRCs). By the
way, membership (it’s free!) in the Society is still
available. S¢ if you are an owner, former owner, or
among the e¢lite group of amateurs who really
understand how those fabulous machines actuatly
work, apply to W6BVN.

The Past Office Department promises faster
mail service with the new Zip codes. Use vours
when you write Lesgue Hewdquarters, Use ours,
too. {t’s 06111,




CONDUCTED BY LOUISE RAMSEY MOREAU* WB6BBO

What Turns Us On?

TT TAKES ONLY a flick of a finger to turn on

the rig, to move the dial and “taste the band”
for the type of conditions, to dip the fipal, and
dive into the partienlar activity that we like best.

It can be vontest operation, There is excitement
when the hand is hot and we are logging like
vatching fish in a barrel, or fighting for cach and
every point in the log, As we log out we hear some
faint signal calling us and it twrns out to be the
section we were missing. We light up like «
Christmas tree when we acknowledge.

For sume it is the precise formality of trattic
activity with rigid attention to procedute. The
deftness of a net control moving us up and down
fike <hess men. The theil of warking a orack
aperator with no lost time over waits, delays, or
unnecessary chatter,

There is the siren song of DX und those prefixes
that mean another couniry heard from when the
OSL arrives, That challenge of reaching out to
some new place and finding a common interest
with someone haff a world away is the one thing
that many of us feel is what wmateur radio is all
about,

To athers there is nothing quite like the high
tension operating duting an ¢mergency that builds
as we work in extraordinary sessions of lonper
hours until our throats and voices are raw and
hoarse, Or, we find the code ix becoming a
meaningless blur as we attempt to keep open that
lifeline of any community vommunications
between some disaster stricken area and badly
needed assistance,

Cw operators begin to glow like » thousand-
watt bulb at the increasingly rare sound of u hand

* YL Kditor, QST Please send all news notes to
WB6BBOs home address: 1036 East Bosion St.,
Aitadena, CA 91001,

key being used, They revel in working a good fist
with spacing so defined that even though the speed
is above our imit there is little trouble readmg 1t.
Thase voices with crisp, cleuar dietion, and operat-
ing ease that 18 as comfortable as a personal visit,
make tag chewing as delightful as a gourmet
dinner,

There is 1 special appeal to most of us in the
Novice bands, vrowded as they we. We find 4
certain nostalgic pleasure in working there, and in
heazing a call and answering because we (oo have
wallied that road, and know what it means to have
someone taik to us who is nof unother Novice,
Hearing those familiar words “You are my first
contact for YLCC,” isn't amusing, It is a plcasure
to send that OSL and wonder how long before the
next YL will add a feminine touch to radio for that
MNovice,

We squeal like a fan meeting a movie star when
we discover that our venture into ATV ix not only
working, but we avtually have sent a picture 50
miles, with only eight watis and have a4 gooad
reporf. Then we tarn off into decp depression as
we remember that we had our hair in rollers and
probably scared everybody into switching to a new
maode,

We do turn off, and fast when we run into poor
operating. A CQ sent I times 10 won’t get an
atiswer from us. The character who chooses our net
to tune and test will be indeed noted and remem-
bered, but only because it i someone we don’t
wani o know, or work,

The eternal lure of certificates that we haven't
vet earned, the challenge ot conditions that open
up vhf for us ta reach out farther than we ever
dreamed, DX, vontests, MARS, fraftic, rag vhew-
ing, nets, what ever it is that turos us on, it is our
special “thing.™ just tuen the switch, and there it is
waiting,

Remember the YLRL Convention? Hera 15 the
head table at the Birthday Luncheon. L-R:
K7QGO, Mae Hipp, YLRL President; KSELO,
Roxanna Griggs, Convention Chairman; K&CKI,
irma Weber, Program Chairman; at the mike
WBNAZ, Lenore Jensen, Mistress of Ceremonies at
the Luncheon. [W2EFEQ photo}

QST for



For the first time at any convention thers was a gal
from each of the states in the MINOW Net. Back
row {L-R}: W70YA, Montana; K7UVC, ldaho:
K70GO, WNevada; W7NJS (with wig) Oregon;
WYWLX, Washington. Front row, seated: W7LXQ,
W7HHH.

YLAP Mailing Dates Announced

The YLRL Anniversary Party logs must he
postmarked no later than November 1&, 1972, and
he received by the custodian no later than Decem-
ber 3, 1972 in order to qualify for the swards. See
OST, Y1, News and Views, September 1972 for
vontest dates and rules,

1972 Trillium Weekend Contest

The annual Trillium Weekend Contest will be
held November 11, 1972, at 0030 GMT, through
November 12, 1972, at 0030 GMT, Being the host
club, the Trilliums will call “CQ TW.” All other
participants will call “CQ TOT.” Exchange signal
repurt, name, location; Trillium members will give
their club number. 'w and phone contacts will
each count § points. Low power multiplier of [.28
for all transmitters running 150 walts cw, 150
watis a-m, 300 watts pep and under, Each Trillivm
station may be contacted twice. Example: One
phone contact, and one cw contact on the same
band; or, two phone contacts on different bands;
or, two eow contacts on different bands: or one
phone and one ow contact on different bands,
Crossband  operation not allowed. Cross mode
operation is permitted. Logs must show date, time
(GMT), RS or RST, band, mode, TOT number, as
well as name, address, and claimed score,

A "bonus™ of 100 points will be added for
working ten (1) members of the Ontario Tril-
liums, and an additional 100 points for working
twenty (20) members,

The non-member of TOT participating will
receive a Trillium Plaque. The Ontario Trillium
with the highest score will he recognired, All
participants sending in a log are eligible for the
“Lucky Draw® prize. Suggested frequencies:
3.855, 3.68%, 7.240, 7,103, 14.280, 14.140, and
14,035 MHz. Members of TOT will operate alf
frequencies and modes of emission during the
contest period, ’

All logs must be signed by the operator, and
postmarked no later than December 31, 1972, and
received not fater than January 1§, 1973, Cantes-
tants are requested to use standard log sheets or
facsimilies. Send logs to the Coatest Coordinator:
Irene Williams, VE3BEI, 18 Montgomery Avenue,
Agincourt, 742, Ontario, Canada.

Buckeye Belle Net Change

The Tuoesday night Buckeye Belle Net has
moved frequency to 3.980 MHz, at 8:00 easiern
time oh  Tuesdays. Net Control station is
WABKMT, FEdie Best. A Novice Net is being
considered. If enough Y1 Novice operators are
interested the freyuency will be 3.7333 MHz, All
those who wish to participate may indicate interest
by writing K8CKI, Lillian Ahbott.

October 1972

K7UIV, 1972 Arizona Amateur of the Year

Helen Gibson, EYUJV, of Phoenix, Arizona,
was honored as the 1972 Arizona Amateur of the
Yeat, and presented with a plaque in recognition of
her outstanding work,

Helen is one of the group that handles the
phone patch at K7UGA between members of the
Armed Services and their families. She is active
daily in the Kyebank Net, has helped many blind
persons not only to get their licenses, but also in
setting up their stations set up and operating after
the license was received.

A long time member of the Phoenix VHF Club,
KTUJV is that club's representative in the Arizona
Radio Council, YL News and Views congratulates
Helen on her outstanding record of service to the
public, and the well deserved honor.

When Jennie, WB4YNV, decided to join the
amateur ranks the OM held a Conditional license,
Not to be outdone by a Y., he now holds Extra
Class, Jennte is 2 professional art student,

127



Oetober s the return to full time fall and
winler activities at home, as well as an the air, For
the gals who have just stepped out of Novice (lass.
the ¥1. Nets are a good place to become acguaint-
ed with other women uperators, for the Net
Directory shows a week full of Nets that can be
fitted inte any schedule.

Monday: Buckeye Belle, LARK, lLoaded
Ciothesline, Alaska Lussies, Honey Hee.
Tuesday: Blueridge, Floridora, Nowvice, lay-

hawker, MINOW, ironing Board, Snowflake, (hix-
on-8ix, CLARA, Alaska Lassies, Buckeye Belles,
Wednesday: Yankee Lassie, Maritime Spark-
cttes, Y, Welcome, Buckeye Belles, New Engiand-
ers, YL Open House, CLARA, Floridora,
Thirsday: TYLRLUN, TASYL, Working Girls
Net, Tangle Net, PIYL, Buckeye Helles, Maritime
Sparkettes.
Friday: Midwest Y 1., MINOW, Navice,
Saturday: Hawk Roost, Ontario Trilliums.
Sunday through Saturday: YLISSR,

There are bands and types of emission to xuit
everyone. Tty them, vou’ll enjoy them all.

¥is and’ thewr OMs at the annual MINQW Net
Picnic. Back row {standing L-RB): K7UBC, K7PPV,
KIUFY, W7GVG, W7CFR, W7LX0Q, K78RS,
Jack, OM of K7RRS, K7NKZ, WAZFRO, W7NJS,
W7HHH, friend of K7PVG, KZVSG, K7PVG,
KFFHQ., Second row (kneelingl W7WLX, K7MFEY,
WN7TLI, WA7FRM, WAZKSD, WAT7JFC. Front
row (seated}: Clarence, OM of K7TWQ, Jeannie,
caughter of WAZFRQ/FRM, W7AZI1, WATGMX,
Yirginia, Mother of WA7KSD, K7NZO,

W2EEQ, Madeline Greenberg

When the Greenbergs ure at home it’s Madeline,
WIEEQ, W2LH, Arthur, their daogbter W2GPK,
and son Martin, K2ACM. As 1f that weren’t enough
to uimost cull for a family “idirectnry,” they
aoperate W2CYEK (Arthur's former sall) at their
summer home at Wading Park, New York.,

Off the air, Madeline enjoys swimming, garden-
tng, needle point, photography, and all kinds of
people. But when she’s an the air, that “all kinds
of people” comes first, because, says Madeline,
“That's what vadio is all about, people.”™

Licensed with Class B in 1950 (the same vear
that they avyuired their summer home and station
that is focated in a {Xer’s dream spot), between
the RCA sending and receiving stations, she soon
got her Class A, and then she hegan to work.
Madeline holds YLCC, has many citations for her
public service operation in disasters and emergen-
cies but is not a certificate hunter. She is a member
of YLRL, 4nd was formerly the Necond Distriet
Chairman of that vclub. Also past president
NYC-YTL.RL where she has been treasurer of this
oldest of YL clubs for the past 15 years.

Hacently Madeline and Art visited gmateurs
they had worked while on a Pacific tour, This pust
vear Arthur was elected “Man of the Year” of their
Symagogue, Congregation fope af Israel.

Madeline is busy on @ meter skeds with their
daughter, as well as 75, and 20 meter operation,
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Massachusetts — ‘The NEDXCC Annual Meeting
is baturday Octoher 7 ut the Holiday Inn m
Waltham, Mass. on Winter Strect. A cocktail hour
starts at 5:30 P.M. with Jdinner at 7:30 P.M.
K9KENW is the gnest speaker. Advance reservations
are necessary ; deadline Getober 2, Send $10 check
with s.a.s.e. to Jack Rosiello, KIKNQ, P.Q. Box 95
Tpk. Stn., Shrewsbury MA 01543,

Michigan — The 18th Annual VHF Conference,
Western Michigan [niversity, Kalamazoo, Mich.
is Saturday, October 21. Fley market, speaker from
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Amsat, ete, For Jetails write VHF Conference,
P.0. Box 934, Batfle Creck MI 49016,

New York - Chautaugnz County FM Repeater
Agsociation is holding an auction October 135 at
11:00 A.M., Shores Acres Boat Yard, Bemis Pt NY
14712,

Ontario The KWARC RSQ Convenston is
November 3, 4 at Kitchener, Ont. Meetings, ex-
bihits, talk-in stations and ladies forums, Deposit
uf $11 insures accommodations; deadline Oct. 21.
Registration (OMs, $4; YLs 53; student hams %2,
Bach $1.50 higher at doot) deadline is Oct. 31.
Write KWARC, P.O. Box 812, Waterloo, ON.

Texas — The Tevas YL Round-up Party for
¥Ls, XYLs and OMs is November 3, 4 at Laquita
Motel, 4023 South Walton Walker Blvd., Loop 12,
Opllas, Texas, Registration deadline (et 1§
($3.50); motel, single $10; double 312, Send
reservations to Ruth Sones, RSGMI, 3440 Shady
Hollow Lane, Dallas TX 75237.

QST for



peratin

GEORGE HART, WINIM
Comrmunications Manager

ELLEN WHITE, W1YL

Deputy Communications Mgr,
ROBERT [.. WHITE, WICW, DXCC
GERALD PINARD, Training 4lds

Getting It Right. You've heard of “murdering
the King's English®? Some of us murder the
ARRL’s recommended operating procedures, in
amateur circles just s popular an indoor support as
murdering the fanguage is among the general, saner,
populace. Along lines of *“some sense and some
nonsense,” let’s look into a few horrible examples.

QRU. Most of the Q signals have un affirmative
answer when used with a question mark. But the
answer to QRU? is negative. Among traffic opera-
tors especially, we've heard this one mourdered
fnany fimes. QRU? does not mean ““Are you clear
of traffic?” and the affirmative teply does oot
mean 1 am clear of traffic,” It means “Do vou
have any messages for me?” and the answer means
“I have no messages for you,” So if someone gives
you QRU? and you answer affirmative (not R1), he
might {el you to ga. with your traffic, Usually,
however, both parties use the signul incorrectly.
We're about to turn grey from hearing NCSs say
QRIJ?, answered C by the net station, whereupon
the NCS says QNX.

Roger, What this pro-word is doing in our
amateur phone lexicon we don’t rightly know, but
it's there and it means “‘received.” That’s off it
means. it doesn’t mean yes, correet, 1 confirm, §
agree, [ will comply, or anything like that, [t just
means you have teceived the transmission com-
pletely and correctly. So if someone asks vou it
something is correct, if you’ll be home tonight, if
you'll do him a favor, don’t sgy “That’s a Roger”
(yeechl)., Answer the question! Similarly, on cw R
means “Teceived,” nothing else!

Here's DRS K@DDA {shown operating portable
MNo. Dak. in last Aprils Party). Lloyd generally is
active on cw from lowa. WABMLE says that's a
braille writer Lloyd has his right hand on. The
“box” and SWR bridge allow him to tune any rig
without help, Not visible is an alarm clack with the
face removed for telling time. Logs were tran-
seribed from Braille to typewritten sheets after the
contest. At present Lloyd has devised no way of
keeping a check sheet and must rely on his
memory. In @ CD Party that's a real task and
sometimes causes dupes. Dave (MLE) says they've
been trying to come up with a system to avoid
dupes but no huck so Tar, Your suggestions would
he appreciated,
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Precedences. A small thing, but one we can’t
seem to get across; the message precedence is nat
part of the number, [t’s 4 separate and distinct part
of the preambie, Thus, on cw voa say NR 1 R, not
NR IR, and on phone you say “Message Number
1, routine” not "message Number | routine.”
When referring to the message by number (in a
service message 01 otherwise), leuve out the prece-
dence, It's not o part of the number!

“Morse™ Code. According to WINF, our radio
code is not the “Morse” code, Morse’s cade was
the landline code used in the 118, only, and it is
improper to refer to the vode we vse as “Morse,”
The ARRL Operating Manua! (p. 19) seems to bear
this out, Our code is the international or Continen-
tal Code. Not Morse,

Ending Signals. [t’s terrible the way the ARRL
ending signals are murdered! Properly used and
widely understood they might avoid much QRM
on our bands. Many cw stations use AR K {usually
dragged out) as the ending of uny transmission. it
means, literally. "l am calling a specific station,
only that station should answer, others keep out,
Any station please answer,”™ Now yoo can't get
much_more self-contradictory than that! You aiso
hiear AR after a (00, which means only specitic
station answer (at the end of a general call to any
amateur?), Phone ending signals take a beating,
too, Use “over™ alfter calling somebody, “go™ after
a CQ, “go” associated with “only™ to a specific
station,

Let’s do it right, gang, There are lots of ways to
express your individuality in ham radio, but




will ba closm:l May 29, July 4, and September 4.

3 Participation in section tratiic tets.

famtenance Htalf: Wis, Qls, WPR, Y

WIAW SPRING.-SUMMER SCHEDULE
(April 30-Oectober 29)

(The specific frequencics shown below are approximate and indicate general operating periods)

The ARRL Maxim Meraorial Station welcomes visitors, Operatipg—visitipg hours are Monday thro¥gh Friday
1 pM.-1 M. ETIST, HSaturday 7 eM.-1:00 AM. BEDRT and Sunday 3 pae-11:00 pa. EDBT, ]
15 225 Main Btreet, Newingtnn, Conn,, sbout 7 miles south of Hartford, \ map showing loeal street detail will he
=ent npon request, 1f vou wish io (npelute, vou st bave your orginal opetator’z license

Times/ Days i
oMT Rundoy ¥’ nmiay T’vze.vrfay i3 erfﬂfs-tw Churaday Friday Suturdny
L1111 .e € - C'w BUL! LET]N -
120-01004 . 1 7 Nm 5 4.080 ?.15 Nov.‘ 14,080
0100 e L e PHONE BUI..I..IE‘I‘IIN2 _ :
I)105 g wrereeiasarsen 3.940 01,190 145,548 it 390
4130 J'copE PRACT‘ICE1 (35-15 wpm TThSai. 5-25 wpm MWan) DETA]LS BELOY —— »
‘lﬂﬂ wI00F L Civeemroes 3580 Ceeereas PP 80
0300 RTTY BULLE . vveniiis € U RETY BULLETIN‘f e
(5310- 03308 - . 3.625 14,095 7.1, ;4 0.15 3 625
1330 }‘HONF' BULL Al s - PHONE BULLETIN’———— ———
1335- 04004 7 290 3.900 7000 3,990 7.200
0400 oW BTJ!;L’- ........... CwW BULLE’!"I'N" o
1220-0500+ emetr aamaaseerus 'n" N 5 Nov?® 3.380
1300 —— (ODFE PRACTICE" l‘-ls wpm MWF, 35-15 wpm [‘Th) DETAILS BELOW ——
1700-E800 . M/BWew? 21/ 2WeshE 217 Mew? .51 "Rssh¥ 2WewT e iians
1810 - 1900 14,290 14,080 14.200 4,080
1200 - 2000 7080 T 2NN 14,095 T 290
2000~ 2030 $1/29sshs 41/ 08ew? i ’2355!)‘ 2]/2?1rw7
2030 L AW BULLL W BULLL
100 - 2130 715 Nov W 911 Ngv.s 21.1 Nov ®
2130 s R MY RULLS RITY BOLL.E
bl FiLL 14,0954
2300 . e BNB R PTY BTILLY (NS '
2330 <= (ODE PRACYICE (10-13-15 wpm) DETAILS BELOW

1 OW Bulleting (18 wpmi and corde piactice on {805, 3,580, 7.080, 14.080, 21.08n, “R HSD U050 and 145.58%8 W Ha.
i Phone Bulleting oo 1.820, 3,990 7,200, 14 290, 21.340, 28.590,
5 RTTY Bulletins sent at 850 1z shift, pe pea('r-d with 170 Haz wiuft, un 3,625, 7(]'75 14 095, 21,095, and 28,085 MHz.
# Btarting time approvimate, following conclusion of bulietin or minde: practice,

5WIAW will tune the indieatrd bands for Novice calls, returning the call on the frequency on which ealled.

7 Uperation will be on one of the fnllowing frequencies, 21.02, 2108, 28 62, 28.08 MHs.
% Operation will be on noe of the }ollo‘mn,f: frr‘quem’w'i 21,249, 21,390, 38,590 M Hz.

The station address

with you, The station

50150 and 145 584

WI1AW CODE PRACTICE

WI1AW transmits code practice according to the
following schedule. Approximate frequencies sre
1.805 3,58 7.08 14.08 21.08 28.08 50.08 and
145.388 MHz. For practice purposes the osder of
words In each line may be reversed during the 5-13
wpm transmissions. Bach tape carries checking

references.

Speeds Locei Times{Days GMT

10-13-15 7:30 PM EDST dy 2330 gy
4:30 PM PDST

5-Th-10- 9:30 PM EDST SnTThS 0130 MW¥Sn

13-20-25 6:30 PM PDST

5T M1 0 9:00 AM ERST MWF 1300 MWF

13-20-25 6:00 AM PDST

35-30-25-  9:30 PM EDST MWF 0130 TThS

20-15 6:30 PM PDST

35-30-25- 9:00 AM EDST TTh
20415 6:00 AM PDST )

The 0130 GMT practice is omitted four times 2
vear on designated nights when Frequency MMea-
suring Tests are sent in this period. To improve
vour tist 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 senf in the (130 GMT practice on
the folldwing dates.

1300 TTh

Oct. 6: It Seems to Us
Gct. 10: Correspondence
Qct, 1e: League Lines
Qet. 26! ARPY

Nov. 1:  World Above
Nov. &: YL News

devising your own operating procedure isa’t one of
then.

That Exclamation Point Again. We are still
petting letters about what we should use for an
exclamation point, So far, it has been virtually
impossible to match up uny two of them, so we're
still oot at sea. A eecent quzgeation seetns to us to
have u lot of merit, though. Since so many oldsters
can't get out of the habit of using MIM . even

130

though it’s now otficially a comma, let’s keep right
on using it, with the context determining its
meaning, [f it comes at the end of a sentence, it’s
an exclamation, since one never uses a comma
there, If it’s by itselt, or after a single interjection
touch! wow! hmmm! amghl), it’s similady an
exclamation. But if it's in the middle of 1 sentence,
it's got to be a comma. Will that get us off the
hook? Somy we cver brought it up MIM. -
WINIM.

QST for



Countries List Criteriz. The ARRL Couniries
List is the tesult of some 34 years of progressive
changes in [Xing, The full list will not necessarily
confarm completely with these criteria since sonme
of listings were set up and recognized from
pre-WWIi. While the peneral policy has remained
the same, speeific miteages and additional points
have, over the past [3 vears, been added to the
criteria. ‘The specific mileages in Point 2(2) and
Point 3, mentioned in the following, have been
used in considerations made in April 960, and
after. The specific mileage in Point 2¢b) has bren
used in considerations made in April, 1963, and
after. Point 4 is an additionsl puoint now being
added on recommendation of the DX Advisory
Commitice,

Any land area in the world, with the exception
of such fend that would come uader Point 4, can
be placed in one or more of the following
categorigs. Where the wrea in question meets at
teast one of the points in the vriteria it may be
considered  eligible as a separate entity, ie, a
country, for our Countries List.

L. Govermment{Administration: An area by
reusont of Government or a distinctively separate
administration constitutes a separate entity,

2. Separation by water: An island, or a group of
isfands, not having its own government or disting-
tively separate administration, is considered as u
separate entity under the following conditions:

(a}, [slands situated off shore from their
gaverning or administrative area must be geograohi-
wally separated by a minimum of 2235 miles of open
water. This point is converned with islands off
shore from the mainland erfy. This point is net
concerned with islands which are part of un island
group ot are geographically located adjacent to an
island group,

(b). Islands forming part of an island group or
which are geographically located udjacent to an
island. or island group. which have 3 common
government or administration, will be considered
as separate entities provided thexe is at lgast 500
miles of open water separatian between the two
areas in question.

3. Separation by foreign land: In the case of a
country, such as that covered by Point 1, which
has a common povernment or administration but
which is geographically separated by land which is
foreign to that country, if there is a complete
separation of the country in qucstion by a mini-
mam of 75 miles of foreign tand, the country is
considered as two separate entities. This 75 niles
of land is a requirement which is applicable to tand
areas only. In cases of arcas made up of a chain of
islands, there is no minimum requirement concern-
ed with the separation by toreign land.

4. Unadministered areq: Any area which s
unadministered will not be eligible for considera-
tion s u separate entity. ~ WICW

CAC and the Sweepstakes, iust recenily the

Contest Advisory Commitiee (S sub-committes
chairman WIBGD) completed 2 study of the
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New A-[ Operators, July 1972

WICT WSCZI WSITA WSZPD W7AZG
WIGHT WBIRG WAYBVL W9IR WA9QBR
WIIDK K9SI'Q W9ZIB DKSFD SPILX
VERYL Z36YK.

November 88, Part of the study inclnded a random
poll of those participating last vear. An sttempt
was made to select an equal numiber from each cull
areg, mode, and power class. The returns, plus
additional CAC input, resulted in a recommenda-
tion to Hq. (adopted by the Awards Committee),
making permanent the exchange format used in
1971 und raising the power lintitation for Class A
trom 150 to 200 watts de input,

A vross section of comments and suggestions,
not adopted but uf general interest and worth
some further comment by you, include: change the
58 dates so that a free weekend appears between
the phone and cw sepments; create 1 new “Pacafic”
vontest multiplier to include Ki6 KME KBo6, ote,
{separate from KHé6): put RST back in the ex-
change: permit QSOs with the same stations on
different bands; additional awards; change the
exchange to signal report and sectinn; rearrange the
times; chunge the power categories to 3; incorpor-
ate an RTTY section.

The CAC welcomes your comments on these
and other matters of contest interest. The commit-
tee chairman is W3GRF and meinbers are: WIBGD
WZEIF W4 KSTSR WaDOX WAIUCE WoHP
YEINV KH6L). Board lizison WAKPC, staff laison
WIYL. - WiYE.

DXCC Notes

Announcement is hereby made of the
addition to the ARRL Countries List of
Mellish Reef. Located al approximately 17
degrees 25 minutes South latitude and 155
degrees 52 minutes Fast longitude, Meltish
Reel is terntory belonging to Australia. 'I'his
addition to the Countries List is made under
Point 2(a) of the criteria. (See Operating
News lead.)

Submissions for DXCC credits of con-
firmations for contacis with Meilish Rect
may be made starting November |, 1972,
Confirmrations for Mellish Reef credits re-
ceived before November 1, 1972, will he
returned without credit.

With this z2ddition and the annulment
and deletion which were announced in the
September issue, the fast position in the
Honor Roll will be 312 deleted; 4s compar-
ed with 313 deleted in the last (September)
Honor Roll listing. DXCC participants that
can make the 312 deleted total may ake
submissions for Homor Roll credits in
December.
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& DX CENTURY CLUB AWARDS )

Radietelephone listings tollow the genergl-type “New Member” und “Endorsement™ listings - fuby 1-21, 1972

New Members

WASQOYR 302 YUSTFA §39  WRVRZ I3 DLY9AR 3y VETBZIC 1y SPRALT tud
wayUs 234 WBSBLF 137 KPADLW 109 EATOH 103 WR2RKE 10l YELAHG o0
3TUR IM INBEW 126 OZ5C1 INR  O24HW fud  WaBGH W VEIRDZY iy
Bi2VD 212 DLING 174 13084 LT SL3RCG 103 WBSRIR  Jui VEJRCP o0
071z 185 LReLT 119 WANNW s WIZBW/4  Fod WARUEK 101 Wsgasl o
VEZBMV 184 §12M1 1y I8 105 WaHLY i Whetkeki 101 WAIRFK 10D
KRLID iad  YUCAW 118 RIWE) 105 WHUNY 103 YBIAAY [0l Wi0AM  ful
WIDv 168 GIVEN 117 KelGs L0s  CEIYQ 10t GNE [0 WASIPP o
WINXJ 162 DL2AAMWL 116 VEIRVD 105 DZSHO 102 HRSARL 1o WBSDLX  |0n
WAGCKK  Tol  EQROE 112 WIGBL 05 WAILT] (2 KJZOL N ERROL 1oy
WIODBC 152 WAZCWX 10 nlsBE 14 WAZTRDP (M [45¥8 t0 OWHBDRE 100
WAWOY 14K WaDZK 110 HAOS 14 WRSEGO 102 KIOOT N OWHOGVW (o0
ZL118 144 W9HC U152 104 VEIDOT  dgt KP4DI 100 WABTAS  (up
WASOYR  30)  VEIBMV 153 DRARPT 1 WG 104 134 ST 102 LINEZ i}
CRTGE 0 WIYTN i47  EIVTV 19 DR4CR 4 WICWG 10?2 WIGFD ]
LICT 22 02487 146 PATANG 0% JABGDG id WATLT] Loz WIMOY 1an
[§YAIVA 178 WRZIYM 127 Woord 1 WIKLR 14 WBSEGO 107 WHATPO  Juu
KxLI L 16} WINXJ 10 WRSEBLE s WRAPBE M WHRUY o WAsHCD
SM6RBD 162 WALTST fuid WASTAA 10
Endorsements

in the endorsement (istings shown, totals trom 120 through the 240 level are given 1 increments of 210, {tam 250 through
301) 1n werements of 10 and above 300 in increments of §. The totals shown dp not necessarily repretent the exact vredits

piven but orly that the partictpant fias reached the eodorsement group indicated.,

KHBCD 335 hkpGAK 00 WAMHHW 26D WIMBL 2 KMOME 130 WHORGS  fob
PYTHX 385 KeHN A WSHL 260 WIPSU 10 KHBWO 1% CTISH 140
£S56LW 33 ZLIARY 300 WASRIG M0 WSLW 0 WALIQU  (Mn AHIHDB 140
DLTHL AU ZL3AB N OWIYYG RN WRENE 220 W2RHK I8 K 2GRC 1414
W2BHM 325 ZRIRM 300 SYOMAF el WASRIVD 2 WASWQE (@0 KésUU 140
TVERX i K4CEF 2N K4AEB 250 WASLLY 220 WASYMW (R0 LA4VEG 140
HBYPI. M PYIDY 9 KR4YRI 280 WINYQ 2 WASENY  IM0 VERGHZ 140
KAMQG i PYIRW 200 E9VOR 23l WERXP 1M WRSEFZ (%0 WA2DNY 140
R6OH M WRINYM 90 VEIGHL 230 FlEA 00 WHENPY L&} WICBF 140
GHOR M5 WRACK M0 WIEBHT 250 gl N0 WYARX L0 WB4TUP 14D
ARADQ 315 Gajo 2 WIULW 250 HKTULL 2 WAL IR0 WASEME 140
WILNE KIETR E Y4 ) MO WAWWG 250 JAIBA N WAYYEY IR0 WIVB 141
WALXL iy kAR 2ED WASUCT 250 K4NE 00 WAPPRS (XD WL 140
WHCPM S KOMAS R0 WEUA X80 KXLUH 2000 DL fol  WASSVZ 140
YV5SRZ S ORNRYT a8 WARTNY 25 0250V 2N KIomr 16l Wace 140
K4HIE 0 WINY Mo HRIAVE 240 PY2GE NN KeZKS W EVIY 5}
RATHA Al WARIDT a0 JA2AH 240 Wiasbv 20 VETHO 1ol UZ6AL) 1
W2NIN oo EPITW Mo W2DT 240 WIKEN 0 WAZBAY  IRD WICRR 120
W3IBWZ A RbUFT LM WYOZS 2 WARUMX 0 WADWE in  W4NZR m
WORBL I OHET 210 WADK! 2 WHAMVE i WIRQD 6 W4UAG i
1IX S WRAHEC 0 WAOMW 240 WAYUEK 200 WHARKH 1ol WA4VTB 120
WHFET 305 DIARX »alt K20QHT 0 GURF IR0 WAGALM  Tanl PR (U]
WX My IAKLT B0 OEICP 20 1ISZE M0 WA92zAK 6t WASGEFW 1o
W4HPR ey PY2IYC 220

Ea2HX wne CriuE R0 K4AER LRIDe 201 WINYO 180 VE3IAT 14
WPCPM 115 KIYBR 280 VEMHL JAIBA W CTIIW 1) WAZDEE 14D
ZLINS 35 KoslR M0 WHINK HHERZT ) OZEMG 160 WHLS] 140
KaHIE, He CRIIC 270 WHLXE Pyt 0 WIRSEN ins)  WB4MKB 140
ZL30Y 30 RI3PIN 21 WETET SKO6AW um WIRYB 160 WASEMH 140
PY2NYE N5 RAWWX T WYKKK VoMl 200 WALQU fal WASYMW )40
191X 0 YV4Q0 X0 ZLIARY WaIPSU 200 WARRQU sl K6ZXS 140
IABADQ  u®y  YWSCIL 270 JAZAH WASRTG 2000 WReREH s WAROPX  l4o
WiIwX 0 BLEPC 0 WIS WARLLY 00 WTBRU 1R WAYSVZ (40
WRITD N 1A2RIC IR0 WARLUC WESMVE 200 WAYZAK  le  WRYBGS 140
YV4LA 00 WIBAB 260 WASYGY 124 0N L8O WOAUB (6 WOMAN 140
ZIAMN W OWRIFME 260 FAZELT KRLUH TR0 WV4YT 16l GAXPM/WI1 120
LA4LH M WR2EC 60 KIONT KORWO 180 HK3LT 140 KYGEL [l
FAIULA 290 WPBN a0 W2WNW ¥I'20H (NI 82AAC 4l W2ATG 3]
Wiqon 290 7] 3AB 260 WASUUT WITPK 180 LA4VG 40 WhHSPla 120
wiMPp i WHZYC M0 WSKL 150 WOBWI 170

SCM ELECTION NOTICF
Foowll ARRL menifors i the Scotions listed hefow,

You ae hereby natified that an election toi Section Commini-
cations Manuger oshott to be feld 0 your respective sweetions, This
ke su 1.1L'f‘9k‘i1l‘$ previous dutiwes,

Baminahng pebtions ane salivited, e wgpatures of hee o o
ARRL full members of the Section concerned are tequaed an ach
petitinn, Na meaber shall sizn more than one petition,

Fach vandudate for Section Comrmanicatans Manager nust have
heen hoth the holder o1 sisateur Conditiopal Ulass tieense v ingher
tanadian  Advanced  Amatenr Certificatel and an ARRL fufl
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membgr for at least fwo years lmmediately pnor te et ol
tetitien at headguacters, Fetittons wwst be received on e bebore
.00 M T astern Denf fime an the closng dates specitied [n eases
whete te vahd aonenating petitions were neeived IR rgsponse to
plevions nolices, the closmg dites are o abwagd ta the Jares given
herewith, ‘Lhe womplele naon, address, Zip code of the eandidate
wind wgners shoukd b ncladed with the petiiaa. s advisgble that
4 few etra full-member signatures be abtained, o st that it will
be yirlid,

tlections wall tuke piace ay waon after the closing dates speatied
o full infarmation on the candidates son be wbtained. Candidates”
s will e Iivted on the bullat n aiphabetwal order,

QST for



Lhe Tallowmg neminating fori is suggevted, (Signers should he
SHTR TO pive wity, treet suddress and Zip code.)
Communications Manager, AHHKL
225 Main St . Newington, Conn. D611

We, the undersigned toll mermbers of the . |, . AHHL
Section of the . Dwsion, bereby auminate | .. a
candidate for Section Communicarions Manager for this Sectian for

the next rwneyvea term of otfices.

Place and date|

You aee urged to take the initiative and File nominating petttans
imimnediatety,

Grerye Hart, WINIM, Copmintications Manager

Clasivy Frosent
Ser it Date Current SUM Term Endy

T LY Amorosa, W22 12794712
A e, [RUE T w] PO &rey, hSHER P2A10072
HMich, Liaiza 1), Olinghonse, WRART 12072
tdiho 1Nii7? LA Urisp, W7ANN Lainst?
fd-1e! Py Ty K.R, Medrow, W3IA ERTER
Aliss, (AP W. Coffey, WANU'R T3
3L L2 K. Mitchell WiSWX W3
Alberta 1132 DA sutherlard, VEa) & 3
Ark. Lirtny a2 LN Lowtey, WASYWI 1773
S Piuers YA, Gallaghor, WeNUT
Sash, o WL Parker. VIFSCT)
Al Lirlogrs AL Hrashear, Ir, WH4L RS 1123%i73
Calo, P2ITTZ C.0L Penney, WAPHLO 214473

Fanting SCM
13, Cieden, Vi SBO - Sask, fresignedd £ 1T
R Littdehicld. WeWLY - S0, {resigned 320072

SUM ELECTION RESULTS
Vahd pefitions aonibating « sngle vandidate were filed by
owrnbers e the following sections, vompleting therr efection in
acrandunee with applicable rules, cach lerm of uffice stariing wn the
date given,

West [ndies B, Piza, Jr., KP4AST Ay
5.0, P Abercrombie, K4HMK Bi2alT?
Minn. O Sehraeder, WAPVAS G/1872

Aalfoding results Inothe Sun Branvisen Section of 1he Paeitie
Divsian, Mr Harold B Littleficid, WoW1V and Mr, Thomas A,
Gallagher, WaNUT were naminated, Mr, Lutleficld received |29
wates and Mr, Gallagher recsived 104 votes, However, Me, Littlelivld
could not pecept the oftawe becase of T health,

li the Montana Seation of the Nogthwetein Division, My, Harry
A Rovlance, W7RZY and Mr, iabert |, Lew. WILR
nominated.  Balloting resits:

Balloting rewdts: tn the Sa0 Francisen Sectian of the Pacitic
Lwsion, Mr, Harold R, Littlefieid, WoWLY and Mr. Thinmas A,
Gallagher, WoNU1 were uominated. M. Littiehield recoived |29
vones and Mr. Gallagher zeeivend 104 yotes, Howevor, Mr, Littleheld
wondd not aceept the office beczuse ol U1 heaifth.

In the Moatana Sevtiom of the Narthwesicrn Liwision, Mr, Harry
A, Roviance, W7RZY wud Mr Robert 3. Lea, WILR wuore
numinated. Mr. Roylunce recerved 9% vates and Mr. Lea revpived #4
votes,

a5

“Upen” CO Party - High-Clrimed Scorey

Seates are up agaia m this the thud aneaal Juiy “Open™ (D
Party. K2KIR. who took the top cw spoi in both previous parhes,
was displaced From his lofty position by arch-rval K2K TR uperaiing
W2AL, aek's 373K pestormance marks o new ow high, On phone,
WY manned by K3LBY topped alf other entranfs by a somfort-
able mann His score fulls ust short of the record 473K wi by
WoHX m last year's open party,

In past parties mulnipliers Fave been exsier by cunie by on phone,
but nat sa this time, With the belp of RSABVIRLT and WaBIVES
Al seciions cacept Capal Frne were mepresented ou ow, Unforte-
nately plone men found these sections licking,

Qur deadlines far the CL Party wates are very tight and s are
sheking close to ong receved deadline of the 15th of the month,
Minl wouz entry as soutr as possible after the egent 1o nsuie that we
wet it on tinme.

‘The Tollawing high-cluimed sootes are thase received at Hq. by
August 15, Fram doft to ripht are shown the wall, chimed sare,
mber ot contaets, nwmber of multipliers and operating tme.

- WA 1PD
Cw
W2AP (KIKTK, ops) KIZND 36, 12010107220

ATII00-1003-T4-20 WOYT (KY25E, opr

KIKIR 30T 855 T0H0-73-20 340,920 947.7%-20

~ October 1972

WEBLUM (WREFAW, opr)
33Y,UBS- 9237310
WHSH (WARVBY, vpr.)

ARR UL GR571 .20,

k4PUZ 336,330~ BU2-T4.20
Wanao 315,440- 897.72-14
Wit By MH3 455 K7 ha9-17
WASLES 01,701 HS7-70.20
KhtRYE 295,630~ HO6-73-1H
WALPID 290,745 816-71-19
kdnXD 282, 18H)- ST
WALABW  279,650- 792-70-00
WRRAKW 275480~ 768-75.20
WAN 65,3058 763-69-17

WASTPVIT 162345 799.71-17

K4BAL 255,240 TU2-FZ-R
WHIRKK 245,305 o53-71-20
WREAVC  MITED Tixek20
ETNRHVT  ZJ0800- 633-64-(7
WASZWE 213,150- 60RT0-17
WAGKZ] JUKAS0- SEE-T0-1H
WATMFO 05,020+ 6i1]-p%-201
WAIMPC  19Y9.6%0- 619-64-18
WAINNC 199 660- 592-57-20
WALRQ 1939200 tadhed-in
WBASGY (9] 450- S.31.70- 16
WAL e 19).130- 55daay-20
WBAOGW 19 950 Seb-a7-

kBegbt |RT 7 Sad-tnal |
WAILAIL  IH7.608- S54-R7-1
Vidha IK5.390- 350A7-1 %

WEONY/VER

IR 575 34
W2 vs THEL2 3. 533
WELT (WBNCLE L sape,d

PHLY0- 506517
W2aZ0 171600 52 3-65-21
hGLVNX 169,511 S0 367.17
WBZALH 169,299 SUh6h-148
WIGRM Lo7.050- 5uy-p5-1 7
[CAND 163,800~ .
WIGHY TalL,650- 453-70-15
WAWHEK P34 U50- 452-M0-17
WaSOW 159,390. 4814-b8-20
WBIREL 134400 4956420
KILTY 186,150 46%-06-17
KTAGB 136 285 4358014
[NTC 147,350 417-70-16
WATISP 145.520- 428-6K 9
KpAZi 144,210 414-69-12
WAZLUO 143,925 438-85-73
WRPKRO ORI 421-66-17
KIYKT/1 140060 432-64- 7
KdiM L3920 42664 4
WSEK37 133 025- 428-64-14
WIRHP 136,825~ 41m63-20
WILN/Y 153.610- 424-67-17
Wy p T30 240k 41dir-pd- 7
WASWEA  175450- 386-65-13
WOLG 124,745 409-61-17
WIAD F24,01600 3R1-6d-Fh
WRTZZ 122220 3RK-63-20
kIHXS 131,500 205-60-14
WASZKL 170,655 402-59-13%
WSTES 116.800- 3oi-pd-20
WRAINP  116,280- 40]-57-13
WHRIAL 114460 3H4-S9-20
WAGMLL F14,238. 33867 7
WRYCGL IS5 363-6220
WoeNUT 111935 loe-al- 7
WEHASVEL (08900 3574017
RAVEY LuB.4140- F87-73- R
K3ANA 107 970- 384-61-11
WAMXT® 107 730 335-63-13
WAYALIM  107.665 34765 7
E#ALM 106,500- 350-60-14
KIOQFG 104 940- 314-66-16
WHAHUS  103,545- 345.54-1]
VEIBVD  1R2125- 345-45-17
WRSIPG 102,081 315-64-12
RYLGUS9  10L400- 334-mimi3
WILGLIT 1,178 330-37.10
WASTAQ  Jo0.130- 319-p2415

K3IYZ (WAl BCE 1A
I3000- T04-65-15
PHONE.

WIYT (KILBO. opr.i
422,010-1136-74-18

WAL HWB2OEU, opr.)
3FLRED-I03 L7020

WALNILD  RT M0 1056-71-2D
WADTKY  310430. RR4.70.90
WakX Job, 56k 1407370
WASRXT 203 Rd0- T76-64-7

RMYZ (WASIAG. opr.)
13495 aRS-T1-18
WAl DU (WA SHGE, opr.y
20 .200- 6210414

WAIGIU (92,100 5656850
WASRING 1901400 556A8-17
KdBAl LT4.H50- 831-65-14
KPR 173 880 49%-A4.13
WR4SON  Lof650- sul-6h-18
WB4OGW 148 440 4d6-no-

W2IDRM 143,350- 3n&-il-16
KASXT §37.94u- 412-h6- R
WARP P 133098 dpdsi-18
K3IHXy 130.240- 407-64-1p
WR2IS1 129 180 d07-63-Jy
WARMCR 122800 365.68 o
WEXAYC 124992 4u%.62-1%
Wabko) 124 285 3il-ai-l14
WALPID 122,670 420-5K8- v
WM 121,550 36R-A5- 4
WHAONE 121,520 427-56-12

WRPLOVD TIR 140- 38K-1-12

WABTAQ IR 125: 371-63-I
KINHVT 117 440~ Y6064, 7
WHCSTY LI6KI0 ATdA72.200
WasldT 112,435 3xd-63-11

RHARS (K811, opr.)
119,670 4[-A3- X

WRIAM S [ 1 20- 31K-6H-14
WRZRKX 106,020 5653714
K4eUy I, 780 (- 6
HE3ANA 100,300~ 336-59-10
WIGHT KR40~ Arraf. v
WwplYP Y2400 32556 1
WA4IQS U238 2Rd-65- 2
WA ARW A, {040- 5114-5K. 7
WK 6,071

W5QGZ H3.700-

Wa2mMpe

WaNOH
Rl 244-61-
WA 2WY L33-08-11
WSONY/VES

TIO60- 25287 §
WALMOW  G7620- 2903610

WEAODR LG Sy BT P N i)
WRANIQ/M4  6n, 408 ¥33.57-172

WwBIPIN e 40 25452

WAQVHY 08198 2215910
WAENGO 64670 2[5.58-1)
VE4EA Bb ATU 21459 5
WARAUM 635450 22934 §

WICLIC E2000- 334K
WolTh al, 520 214-56-1 |
WILN/ 607N 203-58- 4
WiDGLIT 3 25047111
WIZQ (KICPT, ope,y

237-40.12

WA2SRO 2414750
WG 211-83.1R
WALIYY

WARRIU 274812
WH4SGY S4M60- 223480
WSWMU 54 8A0- 111521,
WATLWOQS L $2,745- 207T-51- &
WRILOW 52.430- 2114840
WH2REE 51240 0
WABLL) 52,205

KIAGR 200 2
WROHZF 51.840- 192.54.)}
WHILEC SORTH- 1ROS5- K

WHSD X (A5 JMK UCT)
397 440.1104-72-20
KSTSK (+WASGRED
260,750, 40T 3
WIAW (K1ZND + WA LPIT)
I3TRIS 6756910
WAKCQ (Whds BAP SVHD
{18,200 39d-p11-17
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Al operating amateurs are invited to report to the
SCRM on the first of each month, covenng 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 DHVISION

DELAWARE - 5CM, Roger I, Cole, W3DKX  sEC WASDUM,
CM:  WIEEEB. PAM: WAGSM, el PSHR this moath fo
WASUSM, K3KAT and WAIDUM. W3EKB ranked Ind on MDD
172, UNS teport with 328 and WA3IUSM at 128 and WAIDUM
at 16 made top guarter. The Del Traftic Net 1s on Moa-bo, at
6:3¢ (ocal time on 3903 kilz and looking for more kent Co.
stations. SUURLCH, the Lower el Newseiter published by
W3IZNE has 2 new lormat. Twoeweter fmoactivity continues to
merease with repeaters at Wilmington on (46,13-73 aad Delmar or
1462382 and Araay MARS conducting fimal tests un their
Wilmington uait. WAZND, WAIBAQ, WASOND/3 and W3BHG all
wutced KISAK in Cztoling, R.1. oo 2-mefer am, WiDKX prescnted
4 program, "Fhe Amatent as 1 Commonicator” ub the birst State
ARC July meeting. Net reports; DEN ONI 117, OFC 42, DEEN QNT
SR, UTC 2. Del, 2-meter Net QORI 20, Traftic: (fuly) WA QI 306,
WAIGSM 124, K3KAD 57, WIDKX 38, WA3DUM 33, WiEES 20,
{Juane) RINLA 2.

EASTERN PENNSYLVANIA — SCM, George 8. Van Dyke, Jr.,
WIHK ~ SEC: W3k BE. RMs: W3EML, R38R, K3IMVO, WA3AFL
K3PIE, WIUDR, PAMs: KIghU, WAJPLP. OBS reposts frum
W3, WASAKT, WAIQOZ, WA SLEC. WAILWE. OVS seporis froin
WACL, WASBIV, WIZRR, OU reports from WIRET, KIRDT,
K3010, WAIEFL, WiZD. RPLs: WAJOGM. W3VR, wiCUL,
WiIEML, WAJQOZ. PSHR: K30[0, K3BR, WASOGM, WAJGYT,

WAIQ0Z.

et *Hz vrperales PNT TC RMIPAM
fEN IUN Ay M-+ $:30 B 467 HOR KIBRHL
PIN Kmere tunt |mration Emerg 1484 [JEE) KIRHU
EPA Inth Dy Ton e P 126 KIBR
PTTN Aniu Iy A:30 F t49 e WAZAPT
VPaAPN JUN T by sl P s LX) WAIPLL
LEAPN Emerg 917 [imration Emerg 841 %63 WA IPLE
EirAPN E g iy oo 347 4y WASPEP
LEN A3 Yy &1 A [R.1.] 175 WAIOZ

Because of #he feeont emerpency some net reports were st hittle late.
Ahove lists curreni moath, inst month and a separate hsting for fhe
cowrgency. WA3QDZ, il putting ot a very nice net bulletin, The
following hams trom Yurk did veomun duly during the tiooud
emergency: WIAKXA, KINOB, KIBWE, KINVI, WA IERC, WIHYH,
YAEDU, K3ZTT, RAPOR, W3HUS was able to muintan countact
with WITA /MM from UN4 through KZ5 un unt to KGE Wit
reparts hack fu purmal, only convention TVC! WAL had
extended vacabion in Mae, KIWEU is back in 6Y3-Land, W3KML
reports some AF the ew lads look gond for TUC podtinns, W3IADL
broke 100K in €T first time! WIBNK in CB party first time in
vears, W3LEY hit (his righ by lightning, W3LC had to return gt ly
‘tom European frip due to iliness, W3LD says CL worked ot well
Junng emergency, Nearly everyone v weporting 2-meter fm uctivity
up. Hope all the vutside repairs have bren completed, almast too
fate prw, Lrat7ic: puly) W3CUL 2404, WASQOZ 515, WIVR KO3,
WIEML 622, WAZ0GM 322, KBR 271 K3IOIO0 93, KIPIE 75,
WASATO o¥, WASAL 60, WASOFN 43, WASGYT 40, WASCKA
34, WAIELEC 31, K3MVO 30, WIVAP 29, WASKWU 24, W3CBH
{9, WAIMGP 19, WAILWR 5, WiCL 11, W3HK 4, W3ADE .
WIBUR 4, WASBIO 2, WIBNR 2, WIE[ 1, WIGMK 1, w3HUS 1,
WALD 1, K3KNL §, W3LC 1, W30ML [, (une} WICUL 1Y%,
WAIERCI3 925, KIPIE 406,

MARYUAND-DISTRICT Of COLUMBEA - SOM, had R,
Medrow, W3FA — RFC: KALED, #RM: W3EZT. PAM: W3FUS. MDD
343 MHz daily ¥ BM, and Y:45 PM, local time; MDNCTN sY20
MH7. 1TSS & 1M, Incal time: MEPN 3920 Miiz, MWF » P.M.. S5 1
PM. local #ime. Une BPL tman for fuly WNIRCL New
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Appointments: WAUYS and WAISE as Cliss § QOs, Rencwals:
WIGN as OVE; WASLYS as OGRS and K3ISTU as Class 1 00, MBD
held 62 sessinos, 474 check-ins and QTC of 240, MDCTN held 18
Incetings with OTC of 26 and AN average of 11.6. MEPN changes
net munagers with W3LDD taking wer from KMAG. W3EZT
reports the Tate MDD scsson wimost equals the carly one m all
respocts, WIARC has 2 months duty in HC1, but feams up with
WASFUM fo activate HDR tor a ware one. 'WNIRME s now an
Advanced under the new calf of WAISAD, W3AID 15 going after all
arn-phone WAS, WITN is doing No. Caroling, WN3RCT is atter that
BPL medallion amsl an upgraded ticket, W3IOKN takes his R&R in
VEL W30U exercised the repeaters in Vt. and Maine, WN3RIY has
discavered the inys of DX, WN3PRP dalms his homebrew J0-meter
sig is the best on the air, WASEHK is busy with summer choges.
W3HTY has an npeoming exotic trip tu the Orient, WAJIYS says e
is contacting deviants, znd had a bali in the ¢'[2 party from W3IEAX.
WAFZY Jiked the party too, W3EOV has a nud-western tour
napped. WASLEFU is grounded — no wheels, W3IBHL suys the hoys
are ufl helping the Cl3 in Cumberiand, and he 15 Jonking for Spanish
apeaking 0SOs no less, WIFCS is vesting that back after installing
that Coax. WA IMSW is that old ecliable Fr. liaison with OSK 1 new
fuature, WA $17G had tun with the Computer at Northwestern Univ.
WA3PNN now retmed signs WE4ATY from ¥la, WBRDSL ts a Nenate
Pupe tor his summet thing, WIMHH was WOHSK 24 vears ago and
setting that old itch, [t logks like nowadays pobody tebushls - they
iwtiannance 1t. W3FOR savs the good news 18 4 new tri-hander ona
Ahtt, wrankap, the bad news is BCI in 7 neighbors Hi-b sete
K3STU reports aterasting experiences as an 0O, Trffic: July)
WASEYS 306, WHNIRCT 203, WITN 130, W3OKN 111, WN3RIY
%3, WASLEU 78, WIEZT 73, WASMSW 49, WAIEHK 47, WIECS
47, W3OU 35, W3BA 32, WAIPIG 17, W32V 14, WILOV 13,
(Junel W3IAKC 23,

SOUTHERN NEW JERSEY — SCM, Charles E. Travers, WIYPZ
- GEC WILVW. PAM: WHIEIE. RM: W2II. W2ORS trports
cvervthing in readiness for anuther active “ham’™ sason, The DVRA
reports health amd weltare fraific wus handled during the recent
hurricane period on o twenty-fowr bour basis. W2JT 2150 cane m for
some imaffic handling during Huricane Agnes, WA2ZKWE began
three months tonr of duty with the USAF. Trank hopes to join us
fram w OFTH in Svracuse. Recent UPS renewals were WH2SEX and
WIKGM. Other station appaintees are teminded to send in their
certificates For endorsement as soun as they become due, eatlier if
possible. Stations wishing sppuatments as UPS shoukd ditect the
sequest to e SCM, ‘Those desinng an appointment as OKRS should
contaet RM W2I who wiil recommend the appointment on the
hasis uf ow activity in the nets. Net endorsements depend npon an
affort on the part of the station to wiake regular seports ta the SCM
of yetivity For the month, 13 no tralbie catne vour way this is when »
reseureeful station “originates” traltic ~ svad a birthday greeting —
2 holiday greeting - trattic orgnations keep the nets actve.
Yraffio; W2I0 1052, WB2YVEd 277, WL 21, W221 17, WB2SFX
13, WAZKWE 5, W2YPZ 5,

WESTERN NEW YORE, - 50M, Richard M. Pitzeruse, K2ETEK -
Asat. UM Rudy M. Bheluerdt, W2PVL 3000 W2CTP. Listing of
section iefs uppears in Apr. station sctivities. The tevent flopd
disaster mn the Southern Tier spotlighted the ueed for traned
umuteurs to handle communications in such emergencies. | urge
ench of you to soin AREC if for ne uther reasan than to fegister
vourseif as possibly available in emergencies, Nobady 13 guing fo bug
voil to atfend meetings. drills, or even the real thing; it’s up to you,
Pt please register, Movices tnterested in Jearning fhe traffic gune
should confaet W2RULE tor detmls on her Novice training net. Clara
is devotng a great deal of ttme tu this training and has ulready
produced wome youd net operators, Congratulations o 1.5.M.
Taplorsr Post 204 BNA on becoming an ARRL affifiate. WA2ECO
and WE2INW have joined the 2-meter fm gung in Tompkins County.
At WAZELD points out, the ARRL Operating Manoual answers o lols
of the ynestions hams hring up aboud emergency operations, Yery
sopry fo report the passing of W2BLP. e wus very well known 1]
WNY and one of the top OUs w the coentry. W2MTA reports NYS
handled 573 messages with 671 check-ins in Juby, WA2CDV has a
new SE.401 1o match s 8B-301 and $8-200, WA20MN has a new
Advanced ticket, Every year at this time | ask for more inputs for



Look into the FTdx 570

You're invited fo take an inside look at
Yaesu's new FTdx 570 transceiver.

What you'll see inside is quality. Con-
struction features like a heavy-gauge,
compartmented steel chassis with integral
outer case, and instrument quality VFO
gearing. You'll see a beautifully-arranged
circuit layout, with each component identi-
fied by part number. And vou'll see only
the highest quality componenis — rated
well above their operating levels.

The FTdx 570 is one of the best built
rigs around. Anywhere. We built it like a
tank. But like a fine watch, too.

The FTdx 570 is also filled with perform-
ance features you won't find in any other
rig in its price range. A noise blanker.
Built-in power supply. Calibrators, WWV,
VOX and a cooling fan, Not to mention 560
watts PEP SSB, 500 watts CW input power.
Plus a super-sensitive receiving section.
Even a buili-in speaker.

SPECTRONICSWEST

Ciept. €3, 1491 £, 28th, Signal Hill, Ca. ‘?‘5806 712131 426-25493

SPECTRONICS EAST

[3ept. (Q, Box 1457, Stow, Ohio 44224 F (216) 923-4567

For a little extra money, you ¢an have
a CW filter included,

Those are the highlights. Send us the
coupon, we'll send you the details. Better
yet,"send us $549.95 and we'll send you
the FTdx 570, complete with a one-year
warranty. Why wait to get into a Yaesu?

1 -

I fermation on all Yaesu |
proeducts.

] Enclosed lind 3. e
Please send model(s)

Address. . .. .

g
T
!

. State Zip_
All prices F.O.B. Signal Hill, Ce,
Master Charge and BankAmaricard accepted. G-

___________________ Y
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GREATEST 2 KW RIG YOU’LL
EVER FIND UNDER A GRAND!

Figure it out: the famous Heathkit SB-102 Trans-
ceiver, 385.00; SB-600 Speaker, 19.95; SB-220
Linear Amplifier, 369.95; SB-650 Digital Fre-
quency Display, 179.95; HDP-21A Desk Mike,
29.95 {power supplies are additional extras de-
pending on your choice of fixed or mobile opera-
tion), It all adds up 1o a budget pleasing 984.80
... and the most fantastic value ever offered in
a 2 kW rig (complete with digital readout) for
under a thousand dollars. Here’s what you get:

A) The incomparable Heathkit SB-102 80-10
Meter Transceiver . .. with exceptional stability
and dial linearity — the result of an all solid-
state factory-assembled and aligned LMO with 1
kHz calibration, The "102” stahilizes in a fast
10 minutes, drifts less than 100 Hz per hour
after initial warmup. Receiver section delivers
S+N/N ratio less than 0.35 u¥ for 10 dB - with
front panel selection of built-in 2.1 kHz $SB
crystal filter or optional 400 Hz crystal filter.
And there's a dial reseftable to 200 Hz; 180 W
PEP 83B input, 170 W CW input; switch selection
of upper or lower sideband and CW; built-in side-
tone for monitoring; built-in 100 kHz crystal
calibrator; tripie action levei control to reduce
clipping and distortion; built-in VOX, and com-
plete melering. A top vatue leader in anybody’s
foghook.

Kit SB-102, 24 Ibs. ................. 385.00*
SBA-301-2,400 Hz CWerystal filter, 11b. .. 22.95%
Kit HP-23A, AC supply, 19 lbs. .........51.95*

Kit HP-134, DC supply, 7 1bs. .......... §9.95*
SBA-100-1, mobile mount, 6 Ibs. ........ 15.95*

B) New Heathkit SB-650 Digital Frequency Dis-
play ... calculates and digitally displays both
transmitted and received frequencies of your
$B-102 Transceiver and other Heathkit SB-series
amateur bhand receivers and transceivers — to
within a tight 100 Hz accuracy! Six bright digital
readout tubes, readable from up to 30 fi. away,
show you exactly where you are as you tune
across the 80-10 meter bands from 3 to 30 MHz.
Reads kHz to five places, plus tenths of a kHz.
All solid-state circuitry uses 35 ICs and six tran-
sistors. 10 voltage regulator prefects devices
from failure due to overvoltage. Built-in mem-
ory assures non-blinking operation, and a speciat
circuit minimizes last-digit jitter. Anather “first”

you can count on . .. from the hams at Heath,
Kit $B-650, 9 Ibs. .................. 179.95%

C) Heathkit SB-220 Linear Amplifier. .. the rig
that the competition iries to measure up to.
Two conservatively rated Eimac 3-500Zs in a
grounded grid circuit offer up to 2000W PEP
SSB input, or a full 1 kW on both CW and RTTY.
The broad-band pre-tuned pi-input delivers maxi-
mum efficiency with fow distortion over 80-10
meters. Only 100 watts of driving power is
needed to produce full-rated input. Featuras in-
clude a built-in solid-state 120/240V power sup-
ply; circuit breaker protection; zener diode
regulating operating bias to reduce idling cur-
rent for cooler running and extended tube life;
a large quiet fan; ALC to the driving unit to pre-
vent overdriving; front panel switch selected
monitoring of grid current, relative power and
high voltage.

Kit $B-220,69 Ibs. ...............,.. 369.95*

D) Heathkit SB-600 Communications Speaker...
offers fixed station speaker facilities, styled to
match your SB-102 rig. Features an 8-ohm
speaker with audio response shaped from 300 to
3000 Hz for optimum voice reproduction. Enclo-
sure has mounting for HP-23A power supply.
Measures 644" H x 10" Wx 104" [,

KitSB-600, 7Mbs. .................... 19.95%
E) Ham Desk Mike...a high impedance dynamic
microphone idealiy suited for use with Heathkit
SB-series gear. Ouistanding SSB response. Fea-

tures include grip-to-talk switch with lock. Wir-
ing diagram and cables included.

HDP-21A, 4 Ibs. ... ... S 29.95*
IT COULD ONLY BE HEATH

ey 1
Schlumberger

HEATH COMPANY, Dept, 9-10

Benton Harbor, Michigan 49022

1 Please send FREE Heathkit Catalog.

[ Enclosed s plug shipping-
Please send mode[ts)

Name

| Address
City. Sfate, Zip

Prices & specificafions subject to change without notice.
*Mail order prices; F.0.B. factory AM-271R
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" DRAKE  COMMUNICATIONS

MODEL

pSR-1 RECEIVER

i SPECIFICATIONS # Freguency Range: 10 kHz to 30.0 MHz » Modes of
FEATURING... i Operation: USB, LS8, CW, ATTY, AM, ISB. e Frequency Readout:

Gumale:e to 100 Hz on six NIXIE tubes, ® Frequency Selection: 10 MHz,

e H v 1 MHz, 0.1 MHz switch selected. ¥ to 0.1 MHz continuously varfable,
Continuous coverage ‘_;;; « Frequency Stability: Frequency drift less than 200 Hz in any 8 hour

10 kHz to 30 MHz o period at constant ambient temperature between 0” to 40° C and constant

. . . line voltage after 1 hour warm up. & BFO: Darived from & MHz standard

& Digital synthesizer o ﬁ;ﬂina:fr urhvariablr:‘, 43 kﬂ]zdféu; Nfrnnt pa;nzl. . s§g§ﬁvitg: nim . 1?'5
z: Less than 4 gV for AD at 2.4 kHz mode, Less than

frequency control " 254V for 10 dB SINAD at 6 kHz AM mode with 30% madulation. 0.5 -

. 30 MHz: Less than 0.3 gV far 10 dB SINAD at 2.4 kHz 558 mode. Less

e Frequency displayed " than 2.0 pV for 1) 4B SINAD a1 § kHz AM mode with 30% modulation.
to 100 Hz o Image Rejection: Greater than 70 dB relative to 1 uV below 10 MHz,

B Greater than 60 dB velative to 1 gV above 10 MHaz. ® Blocking: Greater

o All solid state v than 100 dB relative to 1 pV. » Crossmodulation: 70 dB relative to 1 uV,

o Intermodulation: 70 dB refative 10 1 pV. e Opposite Sideband
Suppression: Greater than 50 dB ar 500 Hz into the oppasite sideband, e

e AM, SSB, CW, RTTY,ISB | F. Bandawidth: 6 kilz, 2.4 kHz, 12 kHz, 0.4 kHz; Selectivity & -6 dB:
. o E kHz, 2.4 kHz, 1.2 kMz, 0.4 kHz; @ —B0 dB: 11,5 kHz, 4.3 kHz, 2.4 kHz,
Series balanced gate < 0.8 kHz; Optional filters available tar otherfhandwidths. » Automatic Gain

= s Contrel: Audio autput rises less than 3 dB for RF input chanye of T pV to
noise blanker © o0 m. Atk Time: 100 s Release Time: 750 ms {slow AGC), 26 ms

. i (fast AGC) » Antenna Input fmpedance: 10 kHz to 500 kHz 1000 ohms,

® Price $2195.00 * 500 kHz to 30 MMz 50 ohms = Audio Output: 2 watts at 5% max.
. . N distortion inta 4 ohm load. 4 shm unbalanged and twa 500 ohm balanced
Accessories available " outputs. IS8 output is one of the twa 500 ohm balanced outputs. ® Audio

to accommodate Hum and Naise: Greater than 60 dB below rated nutput,  Power: 115/230

. . i volts +10% single phase 50-420 Hz 15 watts, e Dimensions; £.25 in. H x
speclﬁc requiremenis 19 in. W, x 15 in. D {13.3 cm H x 48 tm W x 38 cm D} 17 Ibs. (7.7 ke

See your Dealer . ..

R. L. DRAKE COVIPANY Phone: (513) 866-2421

540 Richard St Miamisburg, Chio 45342 % Telex: 288-017
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this ealumn, Activity dwindles in the suipmer and station activities
reflects it (Umon gang! Traffic with ¥ indicating PSHR: dluly)
W2FR® dud, WAREFLDE 271, WIRUL* 26d, WARIUUE 155,
WAIMTA* 133, W2MSM 39, W2IHYM Bi, W2RQF 6h, W2BLHE 64,
KIKTK 61, K2DNN 40, WAZAYC 38, WA2MPC 32, WAZRYL 32,
RIRTQ 3, W2FZK 26, KZOFV 23, W2EAF 200 W2RY) 11,
RZBWE (0, K2ZIMI 10, WAAOG X, WBIINW &6, WAZOMN 6,
WAZANE 5, WBZHPG 4, (June) WAZELD 262, W2CEP 14,

WESTERN PENNSYEVANIA -~ SCM, Robert F. Gawryla,
WINEM — SLOC: WIKPT, PAM: K3ZNP, RMs; W3LOS, WAKUN,
WASIPL, WPA W Net meets dasly on 35835 kBz ar 700 PM,
ESS8N meets Man, through Fri. at o-30 P.M, on 3585 klz, Radio
Association of Erie members pave up Fieid Day to participate in the
Agres emergency, The Nittuny ARC cauipment, eenerators and
nperators also participated in the emeegency, Their FDY score was
zerey, The Foothills ARC and Chestrut Ridge ARC  jointly
participated in the Powder Pulf Derby held in July. Westerp Penna,
Mobileers new officers Tor the coming year are WA MR, pros.:
KACHL, vicepres,s WAIPMT, seey-treas.. W3OFL, WA3PHY.
WASMWM ., dir. The Breereshooters ARC new officers for the
soming yedar are K3VY, pres.: W3OFL cbecker; K3CHD, tfreas.:
WAOVM, WASILO, WITZW, dir. The Eina ARC had 7200 contavts,
the Brass Pounders ARC wored 1300 cantacts, and Steel ity ARC
had 750 contucts dunmng this vear's Field Day aetivity, W3VUZ and
IS0 ate esperimenting with facsimile on 1453 MHz und oos-way
transmission has been suwcessfuf from VUZ to 18O, W3CDH and
WIMHG will be joining YUZ und 150 very shortly. New Novices in
the Indiuna ares are WNIRMD, WNITTD and WN3TFL, Crawtord
AR Saciety has set ap o new Z-meter emergeney network e the
Meadvidle arei. Steel City ARC has purchased a vew sivclement
LS-meter beam and a threeclement beam, WA had 31 sessions in
Tuly with 316 QNI and 171 messages. PEHR for July: WASQOR 41,
WILOS 39, WINEM 39, WIYA 34, Iraltic: WINEM 157, W3YA
129, W3OS 103, WAIQOR 43, W3IKUN 87, W3MJ 54, K3RXE 36,
EAHCT 30, K3SME 28, WASIYA 19, W3ALQ FE, K3IINE 1N,
WASMDY 9, WAIEIO B, WAZEXA 6, WASN 6, KISIN 4, W3O 3,
WILOD 2, WA3PM] 2,

CENTRAL DIVISION

ILLINOIS — scM, ldmond A, Metzger, WIPRN Sk
WORYLL, PAMs: WAYCCT and WAYPIH (vhi), RM: WAYZUL, Liook
Cuouuty ks WIHPG,

Net Freq. GMTHDays Tie
1N 3430 1400 su -
LN Inaa GANGI2330 Dy -
NCPN JYls 130071800 M-8 108
i pON RES AR 1430 M-V HRE
Ui PON 14s8.§ GO0 MWL 32
m PON 50,28 o200 M 0

WHIATIO and XYL, WNIHVEO ane now residents of Phoenix, Ariz,
His new call is WATTZO and can be vondacted at the Motorola
Semi-conductar plant af that Q. WX WH traded in his call after
celebrating 25 years of hamming with a new call WIKVY, Our
sympathy ta the farmily and friends of WAICVY who recontly
jmined the ranks of Silent Keys, WACEL won 2 TR-21 at Turkey
Run, WYSXL has finisbed installation of a 4311, steel towner.
WHLMJ and WAYBKB (and sou WAIBKAL have an all ham fumily
with thew daughter nuw WHeHSK (fonuiuhay, W4lSO gave an
inteyesting talk on mivcrowaves ab the July mesting of the Chicagu
Suburban Radio Awn, WAYDR), W90QO0 and WNIGKM ane the
new officers of the Lakeview Amateur Radin Asn. WYQRT now s
WIKR. New officers of the York Radio Cleb are K9YGN, WIPYG,
YBIIDT and K9YST, WNYAED, WNIKHM, WNIRFIN, WNYKHO,
WNIKEIP, WNOEHR. and WNOKJA are new Novives graduated from
the Code and Theory classes of the Chicago Subueban Radie Assn,
WAYLINR now balds o Ist class mdiotefephone Heense, The stardite
MNavice Net meets on 7160 Mon., Wed. and Sat. ar 730 OO,
WNIGRW and WNOHGG are NCS:. WADLDH, WAYDLL, K9DOLU,
WOEHQ, WAIRIH, WAYRER, WAORII, KORLLE., WAYTMC amd
WAITWW turnished mobile commuateations tor Fimwood Park 4th
ut July eefebration. KYDOUSWBYAIE now has @ 1.5 kw alternator
power plant For emergency standby use, KYULY has aver 230 DX
countries with TS watts. New appointments include: WASRTE as
OBS, KRUON as 0 and WBYEBK as ORS. The T'ri-Town Radio
Amateurs Club, Toc. received a tull page of publicity in their incal
Chicagn Heights newspaper, on theic Fickd Day actvities. Members
of the Egyptian Radie Club bave been sven at many Hamfbesis
wearing thew pew red fezzed — really mukes them stand out and isa
weat publicity EAE. WBIH L and WNYGSS have started a2 Noviee
Frequency Bank in the Chicago wrea. A 50 cont deposit will be
quited for each crystal borrowed, Cootact them For furthes

Pound for pound the
- strongest self-supporting
steei tawers avaliahle

ies towers are designed to
upport up to. 9% sq. ft.
of antenna area. Featuring
Tri-Ex’s extra strong tor-
siorial - twist resistant “W"
bracing, the all steel MW
¢rank- -up. “towers come in
‘three sizes, each fully gal-
-vanized. for carefree maint-

“énance.” Models . avaxlabie, '

vy height, are: - MW-35°
MW 50’ and MW-65". Nest-
“ed helght ‘is between 21°

~and 22", ‘Hinged base and

wall bracket included with

=MW tower order! See your .
Alocal dealer ‘or write for

free catalog - today Prices

- starf_as Iow as:’ ﬂ]3un

n-Ex mwzn CORP..
7182 RASMUSSEN AVE,
- VISALIA, CA. 93277

Stuci{mg Dealers:
. Madison l:!ectromcs 5>upp|y'
J-Houstop .--
:Eiectronlc Center Dalias o
LA, Eleﬁ’mmx Sales
Torrance

‘Henr Fladlo Ind. - Los
“Angeles, Anaheim and
Butler, Mzssourl -




from the World's
Number One Manufacturer
of Amplifiers

The biggest, broadest, finest line of amateur and

The ZiK-ULTRA The 2K-4 TEMPO TPL Amplifiers The TEMPQO 2001
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2K4 ... THE “WORKHORSE”

The 2K-4 itnear amplifier affers engineering, construction
and features second {0 none, and at a price that makes it
the best amplifier value ever offered to the amateur,
Constructed with a ruggedmess guaranteed to provide a
long life of reliable service, its heavy duty components
allow if to loaf along even at full legal power, If you want
to put that strong clear signal on the air that you've pro-
bably heard from other ZK users, now is the time, Move
up to the 2K-4, Flopr console or desk medel ., - $795.00

2K-ULTRA ... THE “ULTIMATE"

There has never bsen an amateur linsar amplifier like
the new 2K ULTRA. Small and lightweight, yet rugged
and reliable ... all that the name implies. The ULTRA
loafs along at full legal power without even the sound of
a blower, Its anode heat is silently and efficiently con-
ducted to a heat sink through the use of a pair of Kimag
8873 fubes, In fact, all of its components are the very
best obtainable. The price ., , $845.00

TEMPG/2001

Small but powerful, reliable but inexpensive, this ampli.
fier is another top value from Henry Radio. Using two
8874 grounded grid triodes from Eimag, the Tempo 2001
offers a full kilowatt of power for SSE operation in an
unbelievably compact package (total volume is .8 cu. i),
The 200! has a buiit-in solid state power supply, a built-in
antenna relay, and built-in quality to match much more
expensive amplifiers. This equipment is tetally compatible
with the Tempo One as well as most other amateur trans-
ceivers, Completely wired and ready for operatlon, the
2001 includes an internai blawer, a relative RF power in-
dicator, and full amateur band coverage from BO-10
meters., PRICE: TBA

TEMPO/6N2

The Tempo 6N2 combines most of the fine features of
the 2001 for & and 2 meter amateur operation, The am-
plifier uses the same small cabinet, the sarme modern
tubes, the same inherent quality for 2000 watts PEP
input on 358 or 1000 watts input on FM or CW. The 1ig
is compietely wired in one small package with an internal
sulid-state power supply, built-in blower, and RF relative
power indicator,

PRICE: TBA

TEMPO TPL POWER AMPLIFIERS

Tempo is axclusive distributor for a full line of solid state
2 meter, amateur VHF and UHF FM amplifiers designed
for mobile or base station operation. Qutput ranges fram
25 to 130 watts for drive power of 1 to 2% watts. Com-
mercial, type-accepted amplitiers are awvailable also.
Please write for prices and specifications,

3K-A

A kigh gquality linear amplifier designed for commercial
and military uses. The 3K-A employs two rugged Eimac
3-5002 grounded grid triades for superior linearity and
provides a conservative three kilowatts PEP input on
£3B with efficiencies in the range of 609%, This results
in PEP output in excess of 2000 watts. In addition, the
IK-A provides a heavy duty power supply capable of
furnishing 2000 watts of contiauous duty input for either
RTTY or CW with 1200 watts output, Price . .. $995.00

commercial HF, VHF and UHF power amplifiers

4K-ULTRA

The 4K ULTRA is specifically desigaed for the most de-
manding commercial and military operation for SSB, CW,
FSK or AM. The amplifier features generai coverage op-
aration from 3.0 to 30 MHz. Using the magnificent new
Eimac 8877 grounded grid trindes, vacuum tune and load
condensers, and a vacuum antenna relay, the 4K ULTRA
represents the last word in rugged, reliable, linear high
power RF amplification. 100 watts drive delivers 4000Q
watts PEP input. This amplifier can be supplied modified
for operation on frequencies up to about 100 MHz. Piease
write for full information. Price: $2400.00

3K

The 8K is an 8000 watt PEP input (5000 watt nominal
autpeet) tinear amplifier, covering the 3.5 ta 25 MHz fre-
guency range. It is designed far the most demanding
military and commercial applications. Please write for
price and specifications.

1.K4

A four channel automatic tune linear amplifier designed
to exceed the mast demanding commercial requirements,
Operates on $58, AM, CW, RTTY and FM. 1 kw output for
enly 100 watts drive. Please write for price and full
specifications.

2.KVH

A high power linear amplifier capable of covering any
specified 20 MHz segment in the 130 to 170 MHz range.
Delivers 2000 watts continuous duty . .. trouble tree per.
formance, Please write for price and full specifications,

HENRY ELECTRONICS’ PGB INDUSTRIAL POWER GEN-
ERATORS FOR PLASMA GENERATION

RF power generators, with huilt-in exciters, used o supply
high power radio frequency for commercial, industrial
and scientific uses, Frequency: 13.56 MHz O Frequency
stability: £2KHz & Continuous Duty O Power output con.
tinuously adjustabie from 0 to full output 0 Simplified
contrels for operation by unskilled personnel O Self.
contained Bird power output and reflected power sensor
ch%nls?rvative heavy duty components for tang life and
reliahility

500 PGR/0 to 500 watls output

1000 PGB /O to 1000 watts output
2000 PGB /0 to 2000 watts output
3000 PGB/O to 3000 watts autput
5000 PGB/L to 5000 watts output
10,000 PGB/0 1o 10,000 watts output

Henry Radlo

11240 W. Olympic Bivd., Los Angeles, Galif. 90064

213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butier, Missouri 54730 816/679-3127



The most powerful signais under the sun/

ygaln

MORE PERFORMANCE FOR LESS MONEY
Galaxy GT-550A $595.00

The Galaxy 550A Total System

GT-550A Transceiver

The GT-550A is the kst transceiver on the market tor the money. Bar nene. Costs just $595.00 and
runs 550 watts. Cperating either fixed station or mabile, this transeeiver 1s guaranteed to have a top
frequency stability after warm-up. We're so proud of the stabilty we inciude a graph with each
GT-550A showing the purchaser how stabie his radio was when it went through final check. 550
watts S$5B; 360 watts GW,; sensitivity better than .5 uv for 10 db $+N/N; stable 45 db carrier sup-
pragsion; 2% KHz calibrator and vox oplion: ne frequency jump when you switch sidebands. Order
No. 855 Ham Net $595.00

RFES550A contains hegh accuracy watt meter; calibrated in 400 and 4.000 watt scales; switch for
torward or selected power: switch to select 5 antennas or durnmy [oad. Order No. 857 Ham
Net $75.00

RV550A is a salid state VFQ. Function switch selects the remote unit to controt Receive-
Transceive-Transmit frequency independently. Orcler No. 856  Ham Net $95,00

SCS50A Speaker Console with headphone jack. AC400 power supply will mount inside. Order
No. 858 Ham Net $29.85

ACAD0  FPower Supply is heavy duty selid state to operate GT-550A at full power, on 858 or CW,
and with switeh selaction of 115/230 VAC, 50/60 Hz input voltages. Order No, 801 Ham Net
$92.95

The FM-210 2 Meter Transceiver
Capability... That’s what you purchase from Hy-Gain/
Gaiaxy. Top performance from the first mass produced 2
meter transceiver. Fixed or mobile, the FM-210 will pro-
vide maximum pleasure with minimum investment. There's
a tull 10 watts. And all American made, toal No parts prob-
lems and backed by Hy-Gain's famous Cusiomer Service!

The PA-210 2 Meter 35 Watt Mobile Amplitier
This all new ruggedized solid state two meter mobile amp-
lifier provides 35 watts output to greatly increase your
communication range. The PA-210 Is a must for areas
where no repeater is available. The PA-210is designed as a
companmon tor the FM-210. (When used as a system, the
AC-210 power boaster is not required.) A urigue circuit
protects the output transistor from voitage spikes and
surges. All change-over refay functions are internal and
vantrolled by FM-210 circuitry through a connecting cabie.

HY-GAIN ELEGTRONICS CORPORATION

P . Box 5407-HdJ Lincoln, Nebraska 68505
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details. Traffie: (July) WASVCW 344, WINXG 228, WAYZUE 184,
WXV 129, WAQORBR 127, WYFLE 160, WOLNQ 58, WAILDC
42, WIKR 38, WAIRTBE 38, WOTAL 3B, WROAWY 16, WIPRN 10,
WHIELP 5, WAQLHU 4, KOULY 4, {Junc) WAORTE 44, WBPAWY
8,

INDIANA - SCM, William C. Johnson, WYBLQ — SFC: WIKC,

RMs: WRBIANT, WBYEAY, W9l(, W9HRY. PAMs: K9CRS,

WASOHX, (vhfy WIHWR, W9PMT.

et Freq, TimerZ}iDays e Adgr,

ITicN 39to 13302300 Dy 470 WAYOHX
2130 M-5

QIN 1656 aNONN300 [y 123 WBOANT

1PON 3910 1245-2130 5u 36 WEBSAH)
1830 8

IPONVHF an.T a1oo 3-M-w-Th 16 WASULH

50,2 0299 Py
TPONCW 3740 anoo by 638 WBAHS
Hoaster VHF 36 WabMT

With deep regret [ report WOHIK, Fort Wayne, a Silent Key. IRCC
unnual picnic was bosted by the Tipperanoe ARC at the Lafayette
Tippecanoe fair prounds on July 9, WIFWH was the outstanding
wiwtenr for Ind. ¥D winners are the 2-meter Michigan City ARC,
fe-meter Michigan City ARC and a low band indepeadent contest
uperator, IRCC fall meeting to be in (ct., details will be sent out on
all Ind, nets. Amateur clubs in Ind. are invited to join IRCE, contact
WRUANT. WA9OHX reports nef activity for the fiest 6 months;
traffic 2652, chieck-ins 19,787, time 263,46 hours, QIN Honor Roll
for June: WOOQLW, WBYGVT, WBSEAY. During the Flora, lnd,
Centennigl K9FFY made BPL fur May and June, WB9FLJ offered
the services of the Hoosier Hotshot ARC for any ernergency. Gihson
Co. AREC seports traific 4. Don't forget the Hoosier Hill Hamfest
Oct, ¥ at Soring Mill. state purk. TARA AREC net reports 103
vhevk-ins, tratfic R, WOEF had 204 QSOs and 44 sections in the ¢
party ot cw. K91U seoted 2000 QSOs for FD; top ops were WHYs
DZS5, GY'T, BAY. QIN Honor Rolt: WBOGVT, WOEE, W9QLW,
Traffic: (July) WASOHX 146, WOHRY 135, WAOWNH 1135,
KOFZX 117, KIEFY 116, WRIGVT 95, WBIAHT 87, WORUQ 64,
WIEWH 61, WOOLW 44, WIKWE 42, WBIQI 40, WYPMT 137,
WASWIA 36, WOLL 30, WBITEBR "9 WOIBO 29, KOCBY 28,
WBIFIQ 27, WORWO 27, RoDIY 22, K9IRG 22, Wonzo 20,
KIYBM 19, WBYBAD 14, WHYBAP |7, WOUFM 13, WORTH 12,
WBYFOT B, KYKIM [0, KYKTE 11, WASUTW 11, WASAXF |0,
WASGIZ 10, K9RPZ 10, KYILK 8, WOHWR &, K9PNP 5. WAY0OKK
3, WAROAD 2, WOBGP |, KOLTG 1. ¢lune) K9KTE 19, KOWWT 4,
(May) KQETY 167,

WISCONSIN SCM, Joseph AL Taslor, W9OMT - SEC:
WINGT. PAMs: KYEH], WAYOAY, WASQKP, WAYPKM. RMs:
WIUCR, KYKSA.

Net Freq. Thme(ZitDays  QNT OFC Mgr.
WsAN Jugs 2300 Dy 1047 157 K9FHI
WIN(Eaily) In6e Q118 [y 203 105 Well('R
WIN{Late) kLT 0400 Dy 77 21 WAQZAT
RBEN 3985 1700 Dy 49 137 WAYQKP
BWN A9R5 E148 MuS 349 2ia WAQOAY
WSEN 362 D100 FrS* KYKSA
SW2RN 145,35 0130 Ny 1135 5 WAYPKM
WI-PON kLF £ L7 M-B 479 66 WIEMC
W1-PON Jouy 2330W 12 - WIEMOC
Wis RACES 39935 13040 Su 50 - WONRP
Wis OUWA Adgs 1400 Su As ~ WINRP

*Exeept summer, Look for WROEJA now on with an HW-101 fram
his car. The Green Bay Repeater, WOAYR reports excellent results
with antennas now up over 600-feet. SEC WINGT is doing some
experimental work with Tropo Scatfer. Contact WINGT if vou
would like to participate, Your SCM and SEC atc working on aa
awatds program for the sction - details will be forthcoming,
Congrals to WIDND on repewal of ORS and WIN certificates, He
also reports he has a new 60-ft. tower up. Congrats also to WYMEG
for third BPL in a row. WAIMUOC has a new HT.220 on 2, WA9SWX
reports being ahle to avoess fittee eepeaters from his portable
lucation near Green Bay, We coukl use an ORS sation fo relay
(Ml Bulleting tu our phone nets. Your 8CM will be happy to
reveive your application. We are also accepting applications for ORS
and OPS, Traffic: KICPM 285, WOESS 137, WAGZAZ 133, WOMFG
121, WOHICR 109, WBIGGL 74, WIDND 62, KOEHI 60, WOAYEK
40, WBYABE 35, K9KSA 31, WROGUG 25, WRYBRF 21, WONRP
19, K9LGU 12, WBIFFO 9, K9UTOQ 9, WAISUU 8.

DAKOTA PIVISION

MINNESOTA - SCM, Casper H. Schroeder, WAQVAS — SEC:
KOLAY. RMs: WOZHN, WAPYAH. PAMs: KQFLT, WAPHRM, A

PASS FCC COMMERCIAL

AND HAM EXAMS
QUICKLY AND EASILY

WITH AMECO BOOKS

AND CODE COURSES—WORLD-
FAMOUS FOR SIMPLIFIED
EXPLANATION OF TECHNICAL

MATTERS.
@ COMMERCIAL RADIO OPERATOR THEORY
COURSE for Radiotetephone. First and
Second class licenses, Contains 21 lessons and over
600 FCC-type multiple-choice questions. Starts with
hasic electricity. No previous technical experience
required. Complete Gourse—a50 pages.
FIB0T st ic et e st en only 5.95

AMATEUR THEORY COURSE. Compiete home study
course in Amateur Theory, contains 14 lessons (from
DG through transmission and reception), study guides
and hundreds of FCC-type questions. Excellent foun-
dation for ali ham licenses. No pre\nous expenence
required. 256 pages. #102-01 . . $4.50

ADVANCED CLASS GUIDE cuntams su'npte, detar!ed,
easy-to-understand answars for each FCC study ques-
tion, ‘plus sample FCC-type exams using multiple-
choice questions for Advanced {fass exam.

FLE0L e sisestcsne e snmssrsrts s s st as a1 T5¢

EXTRA CLASS GUIDE, S|mrlar to ahuve. but written for
Extra Class exam. #17-01 . 75¢

RADID AMATEUR Q & A I.I[:ENS‘E GUIDE Same as above,
h%tﬂvl\rratten for Novice and General Class I!cens}eﬁs
.................................................................. ¢

EXTRA CLASS CODE COURSE contains 10 lessons from
13 to 22 WPM tor Extra Class code exam. Includes
sample FCG-type exams. One 12”7 LP, #104-33 ,.53.95

EXTRA CLASS SUPPLEMENTARY CODE COURSE. Concen-
trated cade practice from 19 to 24 WPM. Sample FCC
fesfs are given. Serves as additional code sfudy for
Extra Class exam. One 12" LP, #106-33 ........ $3.95

JUNIQR CODE COURSE far beginners—from start to
8 WPM. Preparation for Novice and Technician code
8xatns, Sample exam and mstruttmn booklet. One 12*
LP. #100-33 . [SUTUVOTNOR. % |

ADVANCER C{JBE (:DURSE as above except that it
covers 8 to 18 WPM, for General CIass code test$303e

2% Lp #103-33 .

SENIOR CODE GOURSE isa combmatton of the Junfor
and Advanced code conrses Twa 127 LP's,
#101-33 ... $7.50
GENERAL cl.nss SUPPLEMENTARY CODE COURSE. Con-
centrated code practice from 12 to 15 WPM, Sample
FCC tests are given. Serves as additional code study
far General Class code exams. Qne 12" LP

#105-33 e ., $3.95

at hcrm o‘rsfnbufors or from
AMECO PUBLISHING CORP.
314Q Hillside Avenue
Williston Park, New York 11596
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S wanmn Firstin Quality!

ELECTRONICS

Hams everywhere will soon reap the advaniages of highiy reliable fully solid-state producis.
SWAN is on the brink of announcing a practical breakthrough that will foreshadow a new

evolution in amateur radio equipment.

it's not surprising. Since SWAN was first to introduce single sideband fransceivers that
hams coulid afford, we have consistenily brought you the newest practical values in the stata-
of-the-art. The full story of this latest breakthrough will appear in our NEW 1973 Catalog.
{Reserve your paersonal copy with the coupon below.)

For true quality, and the best value for your money, SWAN's factory-direct pricing still
proves us to be the competitive leader in amateur radic equipment.

SWAN 500C X550 watts PE.P, 5SB Transceiver. GW/
AM/AGG/VFO and more, 3510 297 mMz, $529.95
With $8-16B (Super-Selective Filtery. . ..... . $589.95

speaker/AC power supply. 3.5t0.20.7 mHz, ____ $469.95
With §5-16B. . ... 5529.95

SWAN 250C—240 watts P.E.P. Transceiver, CW/AM/
S5B/VFO and more. 50 to 54 mHz. . $469.95

SWAN 117-XC—rower supply. 137V ac . .. $108.95

SWAN 230-XC—Power supply. .
117 to 230V an . $115.95

i o —— o rns. isd M . S WY o pmina: mdbal A NS M T TRTRY (—— i

MAIL TO: SWAN ELECTRONICS
305 Airport Road
Oceanside, CA 92054

[ 1 Gentlemen, Please send me a copy of
your 1973 Catalog as socn as it is availabie.

Namae:

SWAN FM-1210A—10 watis P.E.P. Transcaiver. 144
channel combinations. 2 Mater FM | . $359.95

Full details and speciti-
cations are contained
in the NEW 1973 SWAN

Street Address:

ELECTRONICS Cata-
log of Amateur Radio

City: State:

your FREE copy, today.

ZIP CODE:___. . ) _CALL:

P et e — P— —— o e e et Vo) e PP P o e T
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E Equipment. Write for
|
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... See you at SAROC!
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SWAN 1200X -5 Band Linear Amplifier, 1,200 watts
£.E.P. Buiit-in power supply . $259.95

SWAN VHF-150—2 Meter Linear Amplitier. 180 watts
REP. .. S . .$299.95

SWAN MARK ll—Linear Amplifiar. 2,000 watts P.E.P. 10
to 80 Meters . $679.95

SWAN MARK 6B—viinear Ampifier. 2,000 watts P.E P
50 to 54 mkz $679.95

SWAN SSL-250-Fully solid-state Lingar Amplitier.

250 watts P.E.P. $299.00

SWAN 600T-500 watts P.EP. 10 to 80 Meter Trans-
mitter . L L . $589.95

ACCESSORIES:

NEW!

SWAN WM-1500
Four scale In-Lina Watt

Meter $49.95

¥ - - TuE ey
e S
it ‘
'—...____,_" =

SWAN 600R—Companion Receiver for 600T. $439.95

Ciustom 60U0R. .

Custom with §8-168 |

$545.95
$599.95

SWAN FM-2X 10 watts P E.P. Transcelver. 12 channels/
built-in speaker, 2 Mater FM . $299.95

SWAN TV-2C—240 watis P.EP,

2 Meter Converter. . . $359.95

SWAN 600S—speaker . . $21.95
SWAN 600SP-Detuxe speaker

with phone patch | . $64.50
SWAN B00R cw Filter . .$29.50
SWAN 600R aMm Fiter .. .. . $39.95

SWAN 14-117-Power supply. 12to 14v de. $139.95

SWAN 14-C—D.G. Converter. 12to 14V de . ... $69.95
SWAN S10X-vFo. $53.95
SWAN 508—vrc . $159.95
SWAN 210—vec $109.95
SWAN 160—vro. ... .§$119.00
SWAN VX.2-avC $35.95
SWAN FP-1—rhone Patch . . . 548.95
SWAN NS-1-MoiseBlanker ....... . .. $30.85

¢

&

s !
404 -

SWAN 444—Dosk Mike $28.50
SWAN 404 —Hand Mixe .. .. .. . $21.95




HAVE A BIGGER

VOICE IN THE WORLD

MAGNUM SIX
RF SPEECH PROCESSOR

® TRUE RF SPEECH CLJPPING

& NATURAL SOUNDING SPEECH AFTER PROCESSING
m 4 TIMES THE SSB POWER ON
ALL BANDS (26db)

® EXTERNAL CONTROLS - PERMITS
ADJUSTMENT TO YOUR RIG
PRICE™

w HEATH (SB100/101/102/400/401, HW100/101) 129.95
m COLLINS (KWM2/2A, 3251/3) 129,95

® DRAKE (T4X/T4XB, TR3/TR4) ONE SIDEBAND 139.95
BOTH SIDEBANDS 149,95

® YAESU (FT101) - 1 NOVEMBER 139.95
m KENWOOD/TRIO (T-599, TS-511} - 1 NOVEMBER 139.95

m OTHER YAESU & SWAN - ABOUT 1t DECEMBER 139.95

*add 5% Tax in Washington
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Communication Technology Group
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Siouay Fautls pod Heookings, South Dak, Two-Meter Repeater picnic,
hosted by WOWEA and WAPNLT, was heid held ot the Hiawatha
Fagent Club Grouands, Pipestone, Minn. in Jure, Eigltteen baots and
thelr tahes met for an informal eveball and “get acquainted visit,
WARCWW  provided a frequepcy  and deviation souter, Those
attending were NORSL, WARKI, KOEEZ, WAQUWW., WAPCWX.
EOAYW, KPVL], WSIR, WAPRNE, WAROME, KIYAA, WARILH.
E@LRO, WOTKY, WOMZI, WASNLT, WPWFA, WAPLIG. A goud
time wa enjoyed by all, WNHEYW tus 4 Life Membership.
Arrowhead Radio pienic at Duluth wus a g smceess. KPZXYE nasa
threeclement Yugi on 21 Milz vp 60-ft. Tratfic: WAPVAS aun,
WARYVT J81, WBOCNM 174, KPZRD 115, WAPITC 7R, wBaDVP
32, WABNLT 52, WAPIAW 44, WAPYAT 43, WhiD/ZA 41, RdZBE
42, WBRAYE 38, KOMVE 33, KPPIZ 32, WARURW 30, KOFLT 29,
WAPVYR 24, WBIDSS 26, WAGHRM 13, WAPVHX 20, WNOGKH
17, WARYGE 15, KDICG 14, WAADCT 1L WARIPR 9, WAPKFPL B,
WBPDH 7, WRUMX 6, KPZXE 6, WpBe 1.

NORTH DAKOTA - SCM. Harold L. Shects, WpDM — SEC:
WAPATYL, OBS: ROPVG, RM WARMLE . OO WHRF. The inter-
oufinpal Harmfest was hebd at the Peace Garden July 8-9 with an
attendance of MU, Next yewr the Hamfest will he held on the
American side and will be pramoted by WAPSIBE, KAFVG und
WABRWL a ropresentative of the younger hams of the area.
WARSUF and VE4ARD were clected hams of the year by those
present, Congrats, WAGRST rcports the Bisnwrck Area RC handled
#ll the command cuimunications via r-meter am for the Bismarck
Centennizl Parade held en July 13, Members with 2-metee equip-
ment were KEHDA, WAGOVT, WAPMST, WAPRST., WAPRSS,
WAHWTZ (WNAUNUY wath WAPHC as the base station, LA4MGO
visited relatives in Grand Focks also WaDM, WBPBCZ, WOGE 1 and
WARIVH ai Northwood, WARBSUE received his advance] Clas
ticket. WODM worked portable in Minn, with the HWw-10T, WRaL DT
bas a 1w ke, WAQUNA has a Motorols 300 on 2 meters while
WAPAYL hus a portable power supply for his Kegency HR-2 na
catneta aase and working £ B, KOGYR/Q resgried his Ak commission
and poing intn Foreign Service, WBPATB resigned ax (RS, KPPVEG
will carry on in that dept. Thanks Howad for s pood job.
I'%-0POVE and WADPPK aod farmily vacationed in N.D.

Net kHz CRTDavs Sess. QN QITC Mar.
Ganse River  d990 4900 Si 4 63 1 WelCDo
RACES 39968 1830 85 31 527 26 WHIATS

‘Trafhe: WABMLE 133, WAPSUL 30, WHDIA 14, WASIIT L1,

SOUTH DAKOTA - S0M, ¥d Gray, WAOCPX - T'wo oefer
detivity s aepurted trom Aberdeen and Pierre which adds to the
prowling fist of towns in Sogth Dak, where there is two mefer tm
activity, Your SCM attended the Intecnational Hamiest ot the Peace
Gardens between Marufoba and North Dakota and also got i suww
VT4 operatron. 4 special thanks {o the Prairie Dog Amnateur Radio
Club for bosting o Fine Ham Picnic for the sSouth Dakota Amoteurs,
Net reports: Marping Net — QNI 329, OTC 76, NIOQ Net — QNI S0K,
V0T Barly bvening Med — QNI 489 (OTC 12, Late bvening Net -
GUNL 983, QTC 12, Trattic: WOHOD E45, KPAEE 25, WOMZI 20,
WPZWL 15, WARIUZ &,

PELTA DIVISION

ARKANSAS - 8CM, limmie M, Lowrey, WASVWH - sEC:
WEBSCET. BRM: WASTLS, WNSANK nassed his General Ulass exans,
with the winter season coming upon us now is the ome tn finivb
those remmring 2ntenna projects and construction plans and Jots see
i we can’t put Atk, on the map this year in as many contests and
avtvities as possible, K3YUM now has a THE-DXX up at H-feet and
a T-eter beam af about 35-feet,

ver OMT ay Freg, Mgr.

Raznebuck 2330 by ESIEY

BY Lot 2345 M WASTMW

V2K AHEI0 Dy WASTLY

Ark Phune 1100 M-3 W5V EW

Ark Teenage 2100 55 WASTHE

Ark Bk 2130 M-F WHLHED

Czark 223G M-8 39l WASIKF
CAREN Qraa i 4R, 34 /94 WSR X1
Repeaters: WASSNO  bavetteville, SE550753.020, 146 16/76;
WRBSFRE  Forest City, 1461676, WASYUT fort Sinith,

146,34/94; WS Little Rock, 146.34/44; WSRIIL. Jancshoro,
146,34/ 94: WSZE' Hot Springs, 146,28/84. Traffic: WASZKE 2110,
ROKLBSS 180, WBSFDP 81, WASEVW 25,

LOUISTANA - SCM, John KR, Rivoire, KS4GIH — Asst, SOM:
jwouis A, Muhleisen, Ir,, WBSARH. SEC; WASULU, WASVOLE has
regigned as KM because of sehool, Aoy seenmmendations? KSGLA
repords the inove of RACKS Stare Hq, te Baton Rouge, WRSCNM

get a fair deal at

where the HAM IS KING

TRIGGER
CATALOG

TO HELP YOU
SHOP BY MAIL

Everything
for the Ham!

Send for this reliable buying guide to
carefully selected Amateur gear. You'll
find it easy fo shop at TRIGGER by mail.
We make Tast shipment from complete
stocks of all the leading brand equip-
ment—generally the same day vour or-
der comes in.

CHECK COUPON FOR YOUR FREE CATALOG

BEST TRADES IN HAMDOM

Trade high with TRIGGER. You’ll find we
allow you more for your present gear.
Write for quick quote.

instant Gash for Your Used Gear

Describe fully what you have: Make,
model, modifications, accurate descrip-
tion of canditian:

GET A GOOD DEAL FROM TRIGGER

SHOP EASILY AT OUR STORE
ON THE WEST EDGE OF CHICAGO

ALL PHONES: 312/771-8616

e — - ——

FREE

-
I TRIGGER Electronics, Dapt. 110C Cotalog SN
7361 North Avo., River Forest, III, 40305 -
| (7 Send FREE TRIGGER Catalog i
| i
Name |
| T |
}  Address, t
i i
City, State Iip, l

L._—q.__.m--_—s..-.,.‘.__*—.--_—



AMATEUR ELECTRONIC SUPPLY

* 10 Day Free Trial {Lose uniy Shipping chargesl * 30 Bay Guarantu * Fuil l:redlt Withlrl § Munths ont Higher

Priced New Equipment * EZ Terms—Conventent REVOLVING CHARGE Payment Plan

¢ Order Direst from this Ad !
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H.2516 Hecnmiver  § 99 Trangautier & 4‘i HO-l0DAL Racever |49 2200 Transmateh % 95 22 e acer j1i9 L rAC AL supply &5
AMECO HMR-B Hecsivn: HG=110 Recrywne 11y NATIONAL FC47 & Xyt ey 400 Traqszewer Th%
CBEA-19 s % Fhr iz OF supply 19 HQ-10C Recriver 199y oo daceiver  § 39 P68 pumXow (99 4106 WFO r
CHEO(I0-196m &9 GLOBEGALAXY-WRL  olI0h Recewer 185 nesp pocenvw 85 RME 1B A supply 6
NS0 (40453451 LACE Uinear s & 49 HU-U0AL Reseiver 169 e no Receiver o5 4300 Recoiver % 5o Kot late) 148
c::-?gng;_lu.\am H;gl‘-’-[-\r\drz :g::gé ;‘:i::::: “13 NGeIns Recowwr 119 4350A Recawer (09 jg;
EN144 B0y m ’u-wﬁ}r’mx HG-145AC Aeceiver 1ap  NOTIEL RECNET L0 REALISTIC U AGsuwly  E
Py aly Preamp 2 lalaxy v lx HO-[ 700 Hecorvmr 169 o pwoee one o COCI5DA 89 Haxp pos.gnd.mod. 4%
O5-1 AL supply B Galaer v Mk f HQu1 204 Recalvar w09 T a4 REGENCY LITK Basic A3, aup, &5
CSB Solector Bex € HOAIGAC Recawes 9 OO Recawer 99 THRSBH cham bandis a4 143
%) vHE »r 59 B e e (in HRO-BOOTS Speaker 25 Snanner w ' xials %
Biw HOMB0C Rreoiqer g ScU=i09 calthrarer * ROBYR ? . 4
SI00 Xmtr Hie Hg-!lgckece:::r ! ;iv Ni:i‘f {.’a“""“”_ i?:‘; AU Yranscewer 3% ;:’g 'U'L-gw' ﬂ:
LR L R I R SAR e B
o waptar 5-200 Speaker B NERA AL susnly 5833 Transceiver $18% kL noosup, 850
CETRAL ELECT. HX5f Transminter 75 00 e SoPRY Shi-LA Lmear 1l
071 AntsTrip § & e 500 ey M HEATH C X5 K SHa94 Vransceiver 279 [
MM-1 Analyzer 99 piher AC supsly b GRS4 Receiver 3 59 ':fct.-'wunx??mm o SRILA Linear (69 (Re¥(0 Reconer RIS
CLEGG, 530 Spkr. console 19 VR-A4 Receiver e ALH00 AC rupply A% BHAN YARITRONICS
SGUIRES—SANDERS B2 Kevr 29 HH-(UR Recever L 120 Xevr 2 % FOFM25 Xevr T b9
‘er Im o 514 VARGA Kewr 483 HR-10 Receiver L% PRH 134 DC suppiy bt ICa2E Im agyr H:El
:2 &t b Kiv i;‘fa ié Lfrmuh' *F;Ui'z wg 30? necelver :.?I)Q LasqQiC Linear % &7 SNG40 Xeowr (later 169 A-SA Im Amp. =
et Bm Koyl i : Sphrs dunavle 58-10 {2204 riv
47 AC sup, mod. &5 PMH}I): uLz-n M wevr SHe10 Heqeiver oy ooseesms NEW EQUIPMENT SPECIALS & CLOSEQLTS se-——S_—
458 DC suprmad. 4% u ipear -sug, 3 (-6 &M eemva % ez, NOW
Zeus VHE Xmu | i8% AC-210 AC DO SBAJ00-3 6 ton, 18 %, O REGENCY
Intereepror Rece ver 729 Shpply — basdrer 30 5800 Speaker i, 200 Wartmeter $40 859 gksf?i“”& D;N R':n tiev ™ %
interceptor 8 Kee, 289 qoMSET Hawi4 Spraker 9 CLEGG rep. Now R e cadio N1
Sllbander HE Tuner 75 2o0N' oo 5 he DA Teangmimer 88 IPer FM series 28 T384 5284 “3;"'“ i <”‘;;‘°'}q'1° o
wenus bin SEE Amte 1752 oy gy e 75 [a-lO0 Transmiter By Vher AC SupplyeModuiaar 139 o JEH ;F'("%; w1 1540-1 :lll hid
418 i< pply [ o il 2m |@9  1A-l iransmitter 7% Thor 0C SupplyModulator {53 gy PR-ISEROIO-SOMT [10vranable %
spullo Linear B ot B A 15w B0 SSE adaptar 75 N
Fre MK GAM| M com v tm {36 HG0 Tramsmitter (35 S0 he suoaty ki e, don SOUIRES SANDERS  res. NOW
OLLINS fm Linear 11 59 HXADEmxen 147 T AC Susiy ieed oy vy UieNRlSAStlems g RO
SRR Recereer 8139 CWB0 Transceiver 159 A1G Bm Linsar T I5E NIC Supply Kt 7 43 hRAR ieg. NOW
1RAT Racamver T S00A o Kewr gy HE-10 Sm mow 139 753 1 Supply Wired 3 g2 Tl Ge Tantwerer B S
TES-l Hecawer 375 Y0LA AC suppd iy HW-l Mm Koa A ’ W 0L RO o nC oy
A pRir
b ar % 39 HW-ITA 7imacye 9 GALAXY mr HOW e adagror oo
S35 Recmivar 149 WA O supply i 20 2 Xowr fped M0 T EM 12w 2379 %179 ".f‘am:x '] s &
THEAH Hecewwrr  B4% GoRd Recever k] 7 R e s k wdr. W R i
R-190 Reserver 4% ThinaPak Iy HWA2A domXew 9% 710 Im F14 Amplitier (45 filter inseallad EECI L ]
I2Veb Traosmisker 9% GHSE-lUR xmer e HW-32 20m Xewr 9 0210 AT Supplysbooster 47 9
smiker 4 - £ Xorwr 394 DC Supply 3¢ 3  TECRAFTY ceg. HOw
3781 Transmitter 349 G0-I08 dm o Kewr 125 HW-324 ifim X i ;,2 GT-5R0 A0- (Om Tranxcerver 550 0% TR0 sm AM xmer LI B L
3001 Lnsac 390 Tei 1%0w Comtron HW-17A Jim Xew  HIS ' ) © Model 50 b Lo [4-TiMel w4
B4 St conz. 149 o mobile smp  1#5  H#t? Im FMadapt 25 gavin reg. NOW
J128:5 ©T0 comn, 95 payepapreRs SEel 0 Xevr " avenick 1E Jm Frirer 34517 :32»':?“;%; ;l"s:_; r;?‘:
! 14 e > . and B 3 N
SISR-L AL supply 138 Syl Recewer 3148 GONSET _ reg. NOW 4 Main Amp. 1o
: :A PRy SH-eIA Rectwer 199 DRl Toansmicrar dqy 9024 DC Supply LAY M Base Amp.. suppiy 3% a9
F; 1.‘; PRAKE . SB-530 cont. meaitor 7% HALLICRAFTERS e NOW  PA-SA Im FMAmp, iy 128 9w
YA T Ht29 (S I e Keeciver un nieh  FOEM-IEimod, for MARSY 3D (mwe
¥ - <JHA Ser . P
déakbi:":“cr lﬁg (61 MK 1T Res, JHEl Seneca 13y HTGAIN reg. NOW » with 90-day AE L warranry
f Re 1var ¥ IDIA Recawer (8 HE-lY GC suaply &9 2038A 22l jom Feam shipped WATERS reg. HOW
<6 Receiver [ «I0R Receva 4 B0 AC suppiy 4 N RTTOr O 4 Lustomer) i Las . a ; .
Splr.. i 1 . H Ledad e 46 Mueverrer. 47 Conv. 5175 § %9
1 Spla. “Qemuit, 2% <10 Recerver M HOU calibraror 3 HAZS) stacked Im halos B 1T g Electranie varnier
INT 1ransmirter }‘ﬂw JIHL Recmver 19 yyauinag canbrawer 8 S1780 2 el im |-pole B wuning for K#M-2 FTRRT!
\:2’:—’: ﬁi:::ﬁ; 353 Ao Recarear “f-’ HM-10A GOO 24 SD-1508 (59-174Mc ppole 805 A oo b lacuanic verninr i
HAB Racaiver 49 "it‘:gkﬁ?;f::ﬂ IE: HWAT-1 DO supply 19 ONNSON . NOW tuning for KWM-2 with
2 imConverter 49 140 Receiver se  HUNTER 6N2 Converter (2630 Me LF. IS 8‘3 ¥ 57 “haters Q-Milt. norch
6 omConverier 40 gy Recaver (75 Y1 SanonConwsl 379 LINEAR SYSTENS (ADCOM) reg. Now  fitwrnsiled o
PGl Supply 12 %200 Recspver % IDHNSON 1505 &v DC Supply 3175 5 28 * -
sr%;sl\rva!-:‘r- cniib, Iz WR-400 Receiser 49 Sereen Moduiator £ 9 12-150 12-110v 50w ipwerter 6D 3% $BE reg. NOW
AN cetvar ‘ 3 ki : + X 3
ALY AC Sugply 6 b S : \’,;::‘:‘: " B RAYIRACK reg. NOW SELVOX Acesaory Unik 3 R 53
NG OC supply W peqga gepvnlr-r 1z Fanpar i (16 Dx-2000L BO-10m Linear 3679 §59%  SRIMIC Mike {dvnamicy [CI]
TR4 Transcerver 439 nsn Spesker I ’ N ,
A4 AC supply T OHTw i?ransmmer 189 :w%“:;xe, :}g
TR« w blanker A5 HTuae T 152 s s NEW
5-NE Nowa Blanker 49 ransmitter  (E¥  pvader 200 23
TE-A b o ' H1-d% [ransmitter 20%  loyander 2000 445
TC-6 6m xmi conve 119 gy Lipear W Li T34
44 Linear 59 SR-1R0 Xewr 15 !‘x.:lujlﬁHi:":gu i
et daLmerer 15 PSS 0 A ap. 5 pud vED g
CLel conv,comtole 19 poinod DL sup, 7R *
LE lewdreg.canv. |9 SR Xewr tie  KHIGHT

DYCHM SR2000 Kevi 9%, s
ROOC Ampiier 5 49 HAS Trasverrer e 750 Trapsmuter k4
SO00 Amphfier &3 Felg AC supply a5 ;"“? [ransmitter 4
HA-‘zu VEO *\'-R 49 T-[504 Transmutter  e9
5 4 it TR-IDE pm xow a0
145 i 165 LAFAYETTE 3 .
R| AL stppl 49 A28 VEQ 39 HE-30 Receneer 14
,";4 [31v8 suﬁzi: -'r'3 HAL S 49 390 Starihce CW xme §4 REGENCY HR-21% Im FM Teanscewver, (2vde, 12 thannels, Apprex. 20
7 Kewar HAr4 T keyer 29 HA-350 Raceivar P watks output. Unique mode switch allows paired or independent ssiection

K«t00 Receer

AMATEUR ELECTRONIC SUPPLY

cf T tranemit and |1 recelve cheanals (144 pasuible cambinationg).
Wich cevstals Tor 146,94 Mz, mic and mobile mtz, bracket.. ..., 5259 0D

CHER REGENLT & €3 PRl TS
HE-1A & channels. Appraximately 15 watts out. 12vde %239.00
4828 West Fond du Lac Ave. Milwaukee, Wis. 53216 HR-IME 6ch xmit, Bch Ree. woscanper feature. Hvt‘k ,,,,, - 3900
Phans (414) 442-4200 HR-T5 same as above, th;:lfnrAl | Tvac N .Iv:: ug
AR-T 50 watt, {2vde Hobile Amplifier al
HOURS: Mon & Fri 9-9; Tues, Wed & Thurs 9-5:30; Sac 9.3 P17 it hwde 3 amp. ’ef:‘”ﬂ vupply a0
CLEVELAND Area Hams may wish to visit our Branch stere lacated at :‘::;::‘(:x:::f‘r:;im{’ﬁHﬁslssHHR317!|11 2;:
17929 Euclid Avenue, Cieveiand, Ohie. Ph. 4B84-7330, Pete Smith, Mgr. MA-E0 | Jwde cord with cigareite Lighter plug 1.9

ALL Mail Orders and Iaquiries shouid be sent to aur Mhlwavkee store.
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AMATEUR ELECTRONIC SUPPLY
éd t/w Bedl Place &o fm/w/zm your new

SWANWW%WW

SWAN 270B B0-10m [l10vac Xewe. ... $419.00

2708 with 55-16B fbter....... ... -, 48%.00

14A 12vdc Converter for 270B..... 39.00
SWAN 500CX B0-10m Transceiver.... 389.00
SEOCK with $S-168 installed. .. ... ... 54%.00
SWAN 250C 6m Transceiver......... 429.60

N§-1 ém Noise Silancer........ . . 35.00 « TOP TRADES for your good ciean equipment
TV-3€ (spesify 14 ar SO it ... 37300 » STAY-ON-THE-AIR PLAN~Enables you to keep your trade-ins
ﬁviﬂﬂnI?ngL!-:‘:a’ [EEEE Egg gg unt1l your new gear arrrves — Lose no operating time!

=dUm Limear. . ......... - .

Viath 3B boe Limaar T 59 00  PERSONAL SERVICE from fellow hams who understand your
11TXC AC Supply w/spkr, in cabipet  99.00 - preblems.
14-117 12v DC Supply w-Cable...... 129.00 «3AME DAY SERVICE on most Orders and Inquiries from our
SHX MARS Oscillator - less aystals 4900 Centrally Located Modern Fanlities
210 6 Matar VEG. oI '50.00 = Top Notch Service Dopartment
YY1 Plugdn VOX ...o00 s LU mas * LARGE COMPLETE §$TQCK weans Fast Deliveries. United
FP-l Phone Patch ................. 44.00 Parcel Service available to most parts of the country, — UPS

Blue label {AIR} to the West Coast.
»LOY LOW % Monthly Service Charge (DMLY 12% per annum}

14C [2v DC Module/cable ONLY . 65.00
TIEC 230 AC Supply, sphr., cabmet 105. 00

MTK Mobile Mounting Kit ........... 9.00 on GECC Revolving Charge Plan. Only 10% Down Plus LOW
55-158 Custom Crystal Lattice Filter  75.00 Monthtly Payments— For Example: $10 a month finances up to
160X 160 Meter 400w Transceiver.... 429.00* $300, $30 wp ta $410. Write for complete infermation
160VFD VFO for ahove. ......... 9500

400T Transmitter 80-10m, 600w ... ... 535.00% f h »
400R Receiver....i..ocevriinivaras 395.00% @ s BAF. Ry e aur ‘f"“ cGn sie ?"‘"’
$U0R CUSTOM Rectiver twlt'n VE. Noise 305Airﬂ0l’1£d Ocea:s:;’:z:‘:;;ms

Blanker and 1.C. Audio filter- inst.) 495.00* yq’ag SWAN CRED IT CARD
* Add $60.00 for $5-18B Factory installed Revalving Credit Ascount Ne el ol
cmu tli:gl cwa"fEB iftor GO00R........... $ 22,00 [ tssued 1o J28 Hom

ilter for 600R.............,... £%.00 c 08
6005 Speaker for 60OR ... . .......... 18.00 | Address: 599 D8O Lare, Anywhere, USA A MATEU R
6005P Detuxe Speaker {w/ph. patch).. 55.00 Cadl: ""9
330 External Tuner For 4007, 400R ... F2%.00 ﬁ‘f ELECTRONIC SUPPLY
NB-500 I.F, Noise Blanker Kit....... 89.00 s e J ™ PUrChase any new SHan equIpment
ICAF 1.C. Audia Notcher-Peaker kit.. 59,00 g
SWAN 444 Desk Mike............... 25.00
SWAN 404 Hand Mike............... 18.00 CTHER E-Z WAYS TQ PURCHASE
FM-2X 2tn FM Transceiver .......... 159.00 ; EAUS';; (70% DEPOSIT)
FM-1210A 2m FM Transceiver ..._... 329.00 o L LLEL LV
VHF-150 50w 2m Acplifier .. ... ... 279.00 3. MASTER CHARGE master charge
Crystals for FM-7X and 1210A .. .each 5.00 4. BANK AMERICARD THE INTERBANK CARD
MO-4 2m 5/8 wave Mobile Antenna... [46.95 5. AMERICAN EXPRESS NS ¢
&6, GECL REYOLVING CHARGE

—SWAN TRIBAND BEAMS (10-15-20m)= TOEN,
TB-1 2el, 5db, &% bvom.......... $ 79.00 J Sy S Y S S N N NS D A OO A i

TB-3. 3 el., 7.5db, 14" boom, L. 9400 [ ] [ ]
TB-3H 3 el., 8db, 16” hoam . oo J0%.00 @W 70-467 [ To: AMATEUR ELECTRON'G SUPPLY i
;:-:SH‘!;LI' 9:(:’":’ beon . . u:l:g 4828 W. Fond du Lac Ave, Milwaukee, Wis. 5324 [ ]
§0-40m TrzT: '6ip;;le‘ ‘e.a.nf- " Ig4:95 : { am interested in the fallowing new equipment: =
1040y [0-40m Vertical Antenna...... 5%.00 [ [
75m Add-gn Kit ......... Cerraaaas 28.00 m—
- SHAM MOBILE ANTEMMAS - : | have the following to trades (what's your deal ) :
Model 45 {manual switching) covars 10, H i
15, 30, 40 and 75 Meters).......... 5 79,00 i
Model 55B (remote control) 129,00 # - =
Kwik-on connector, , ... : .
BMT Bumper Moumt. ..o oa = Ship me: =
- MO 3 NGLE BAND) ~
Top 5“:?5‘['6 ?ttij g ! . K | Enclose & I will pay balance (if anyy: §
15m Cail...... 7190 49m Ceil B07COD [ Swan Credis Card  [JGECC Revbhving Charge Pian 1
20m Cail...... 24.00 75m Cail.,... B [“|Master Charge* [ BankAmeticard  [7] American Express N
40 Meter Coi: ...... [P . I ]
TSMeter Conl.o ool g, . [ ] . ']
18 inch Base Section .... &.50 Ray wremer, KIKHW I Actpunt Number: 1
3§ inch Base Section %.00 Mege faar Orger Sales W Eration + Master Charge ]
48 inch Base Section 9.50 I DATE ynterhank number 14 digits) 1
[ |
AMATEUR ELECTRONIC SUPPLY i Koo i
4878 West Fond du Lac Ave. Milwaukee, Wis. 53216 ¥ lAddress =
Phone (414} 442-4200 H
HOURS: Mon & Fri 9-9; Tues, Wed & Thurs 9-5:30; Sat 9-3 lCIty & State; |
CLEVELAND Area Hams may wish to visit our Branch store located at: ~1Send used (i |
11999 Euclid Ave., Cleveland, Dbio, Ph. 4867330, Pete Smith, M. W []3end used gear list H

ALL Mail Order~ and Inquiries should be sent to aur Milwaukee Store, R N 0N NN N ONF PO 0 SN NN o0 OO 2NNF OO M sy N VO O N ANV OO0 OO0 N0 ot O



WHICH ANTENNA WINS THE CONTEST ?

Ih open competition against thousands of commerclal and home-brew antennas, WALJEG won the
Mew England championship with a Gotham beatn, by a margin of 5,982 points! WB2JAM won the
sectional award for the Sweepstake contest in 1969 and 1970 with a Gotham 4-element 15-metar
Beam! Hundreds of unsolicited testimonuals from grateful hams are aur proof that Gotham antennas
give you fhe best design, and the best materials. ‘orgat our low prices — raly o the vesults Op open,
tumpeatitive cantest. Ask yourself: Why da Gaotham antennas win?

In QST since “53 without missing an issuel

Tutdly watistied  with  guad,  Worked
DRAVID, SM71DH, SELAR, DMaskis,
PLESKR, KoM, HRE7YR in few honrs.

ingtenctious g breesr. . WHRRDO!

CUBICAL QUAD
ANTENNAS—
these two element
heams have a full
wavelength driven
vlement and a re-
flector{ the gain is
vgual to that of
2 three element
heam and the di-
rectivity uappears
to us to be cxcep-
tional! ALL METAL (except the insula-
tors) — absolutely no bamboo. Cemplere
with boom, aluminum ailoy spreaders;
sturdy, universal-type beam mount; uses
single 82 ohm coaxial feed; no stubs or
matching devices needed; full instruction
for the simple one-man assembly and
installation are included; this is 1 fool~
proof beam that always works with ex~
ceptional results. The cublcal quad is the
untenna used by the DX champs, and it
will do a wonderful job for you!

10/15/20 CUBICAL QUAD SPECIFICATIONS

Flements; A full wavelength driven ele-
ment and reflector for each band,

Frequencies: 14-14.4 Mec.; 21-21.45 Mc.,
28-29.7 Me.

Dimensions: About 16’ square

Power Rating: 5 KW.

Operation Mode: All

SWR: 1.05:1 at resonance.

Boom: 10/ 3 114" OD, 18 gauge steel,
dauble plated, gold color.

Beam Mount: Square aluminum alloy
piate, with four steel [i-bolt assem-~
blies. Will support 100 Ibs,: universal
polarization,

Radiating elements: Aluminum wire,
tempered and plated, .064" diameter.

X Frameworks: Two 12/ 1% OD alu-
minum ‘*hi-strength’ alloy tubing,
with telescoping 74" OD tubing and
dowel insulator. Plated hose clamps
on telescoping szctions.

Radiator Terminals: Cinch-Jones two-
terminal fittings.

Feedline: (not furnished) Single 52 ohm
coaxial cable.

Now check these startling prices —
note that they are much lower than
even the bamboo-type:

{0-15-20 CUBICAL QUAD. ....... $37.00
1015 CUBICAL QUAD. . ........ 32.00
15-20 CUBICAL QUAD. . ........ 34.60

TWENTY METER CURICAL QUAD 27.00
FIFTEEN METER CUBICAL QUAD 26.00
TEN METER CUBICAL GUAD. . ... 25.00
{all use singie coax feedline)

How to order: Send money arder oni
ship immediately by REA Express, ch

“lust & note to et vou know
BEAMS that as u Nowvice, your 3-1.
15 Beam gut me 121 Spction

Winnet wrl New England Ldivision Leader
in Novice Round-up, See June ST, p. 57
for picthre of ant, thelow), I'nx for a4 fine
working piece of gear, 738, lay, WALJRG™

Ciompare the per- L L
formance, value, _.~ T
and price of the fol-
lowing heams and
vou will see that

Biit Yy

this offer is unprece- Eé
dented in radio his- _ T, .
tory! Euach beam is o .
brand new! full size ] * 3
(36’ of tubing for — - T J
euch 20 meter ele- — K WA

ment for instance); A

dbsolutely complete including a boom
and all hardware; uses o single 32 or 72
nhum couaxial feedline; the SWR is 1:1;
easily handles 5 KW % und 1" aluminum
afloy tubing is empleyed for maximum
strength and low wind loading; all beams
are adiustable to any frequency in the
band.

2E120.,.....521 4ELIO...... 520
JEI20....... FOTEIIO. ... ., 34
4EL20,...... 3M* 4Fle6........ 20
2EI15..... .. 17 BFElG.,.......] 3
TENLS. .. ... 20 12E12.. ..., 27*
4ECES. ...... 27 #20-t, boom

5 EL1S..,. .30

(-BAND VERTICALS

&1l band vertical!' asked one
skeptic. “Twenty meters is murder
these days. Let's see you make a
contact on twenty meter phone
with Tow power! So K4KXR
wwitched to twenty, using a2 V80
antenna and 35 watts AM, Hereisa
smail portion 6f the stations he
worked: VE3FAZ, TIZFGSE, WK Y,
WIWOZ, W20DH, WAIDIT, WB2-
FCB, W2YHH, VEIFOB, WASUZE,
KISYB, K2RDJ, KIMVV, K8HGY, 4
K3UTL, WEQJIC, WA2LVE, YSI1-
MAM, WABATS, KIPGS, w2QIip, ¥
W4IWI, K2PSK, WABCGA, WB2- J
KWY, W2IW], VE3KT. Moral: it's
the antenna that counts! -
FLASH! Switched to 15 c.w. and a
worked KZSIKN, KZS50WN, HCI-
LG, PYBASN,FGYXT, XE21, KP4-AQL,
SM5BGR, G2AOB, YVSCLE, OZAI, and
over a thousand other stations!?

V44 vertical for 40, 20, 15,

10, 6 mieters............ $14.95
V88 vertical for 84, 75, 40,
20, 15, 10, 6 meters. ... . $16.95

V160 vertical for 160, 80, 75,
40, 20, 15, 10, 6 meters. . .$18.95

v (hank, store, or Linited States? in tull. We
arges collect. DEALERS WRITE!

GOTHAM, 1805 Purdy Ave, Miami Beach, Fla. 33139



and his new XYL, WN3SFHP are setting up 1« Nowvice Crystal Bank for
the Buton Rouge ares, WARC hax participuted m D for 19
vonsecutive years, Thanks for the mee weleomes to Mary end 1 on
oar FD tour of New Orleans, Metairie, Slidell. Houma and Baton
Rouge, DIXXA has voted to become an ARRL atfiliate and JARC
recently voted an honarary club miembership to the SUM. MTA
started dts 13th annnal CGeneral Class course Sept, 11, JARC
wraduated 9 new Novices. Recent club visits were LARL, QARC,
RRARC, MTA, JARC and WARC. 15-vear-old WNSFIO (won of
WASYEQ and WASWHS) passed his General and working on bis
Advanced. WBSAEH, WASTTH and KSAGE represented Lu. at the
LOs meeting in Tenn, Club poll results, survey sheets and member
views were presented to the Dir, for consideration and action.
BRARC sent delegates to the Jackson Hamfest. WASOLU and
WRSAEH represented the La. section. OARC plans to start club
house consiruction the tirst of the vear, WBSAPK and oldest san,
WESDMG, have rig scheduling problems now that John's XYL, No,
2 wom and daughter all passed their Novice exams, LUSAEY recently
visited onr gextion, | need voiunteers to provide monthly cluh and
member news from Shreveport, Monroe/West Monroe, Lake Charles,
Rustorr and  Alexandpa, {U3SEHT/WS is being reassigned to
Argentina, Traftic: WSMI 315, WASVQE 165, WSTFS 115,
WASWBZ 45, WSGHP 39, WBSCIC 36, WASNYY 29,

MISSISSIPPL — SCM, Walker J, Coffey, "¥SNCRB - Asd, SCM:
Gene MeGahey, WASIWD. SEC: WASEIL. RMs: WASYZW,
WHSDEK. PAMs: WSJHS, WASKEY, KSMDX, Cougrats to K5(KB,
asst. PON mgr, to K3YPR, assi, MEBRN mgr, and to KIWZE now
Fxtra Class, Miss, Coasf ARC now has over 50 active members and
erystal baok for Coast Novices, KSQBU 13 club pgm. chmn.
WASKYR and WIPDG are on 449 b, WSKDM has 33 states
canfirmed on 6; also has 2-meder fm rig with eleven-clement beany at
55ft. Glad to have onr Dir. at the Juckson Hambest which was un
B affyir, Big proze winners were WSFDT, WASOGY, WSEVY,
WASIWD as Asst. SCM wul hetp us with some special projects, Glad
to have WASKEI on our team as 8EC, Appointments: WBSAHY,
WBSAHZ, WBSDCY, WRBSEIB, WASHIl, WHSGMP as OPSs;
WASEIl as ORS, N, Miss, Repeater Assn, hopes fo pul 2.meter
repeater on att soon,

Ner Ereq, Tertesd i Days QNG QTC Mer,

MTN 3664 2348 Py 131 67 WASY IW
MNN 37133 2300 MWE 44 27 WBSDEK
GUSBN Juas I Dy ~ WSIHR
CGUHN Jais GEU0 Dy Ielt 127 WASZQP
MSHON 3910 2345 M-8 I&at 33 WARGVO/S
MSBN IRTE Q01§ Dy ke 111 WASUIH

rattic: WBSDFK {02, WEEDT 74, WASYZW 67, WSNCB 41,
WASRM 37, WAQGVDYS IR, WSWZ 16, KSYTA 21, WBSBUE 19,
KEYUW/5 12, WRSAHZ R, WSBW R, WBSEJR 7, WBSBKM 6.

TENNESSEE - SUM, O, Keaton, WA4GLS — SEC WRAANY,
PAMs: W4PEKP, K4MOQE, WALEWW, WA4NIC, BRM: W4Z1Y, The
Tenn, sectinn was hosi for an LO meeting held al Crossville during
the anoual hamfest Iuly 13 and 16, Those attending were Miss, SCM
WINCH: Ark, SCM WASVYWH and SEC WRSCFL: Ls, UM KSAGT
and Asst. SCM WBSAEH: Tenn, SCM WAAGLS and SEC WB4ANX
and many appointecs and interested amateurs; Delta Dhivision Dir,
Max Arnold, Many awards were made, including the Amateur, of the
Year presented to WASBXZ by the Tenn. Council of RCs; Sectinn
Traffic Award presented to W4ZIY) Section Net Participation
Awurd presented to WACYS: also to the winners of the 1972 Tenn,
QS0 party, K4PUZ, [st place Tenn.; W4YWX 1t place aut-of-state;
Middle Tenn, ARS: WR4KIW, K40QK and WB4SUY, st place
club mubile, Ozk Ridge RC; WASHE, W4Y AL, st place poctable,
The Tean. Council of RCs selected WAINEC as chmn, of a Repeater
Advisory Board to study and recommend frequency allocations and
opetational procedures for meter tm repraters, WA 4NEC bus abo
been appomted PAM of 2 meter activity, WA4NEC appointed
WALGY, WB4KHW as technical advicots and WA4WYW, WB4FVM,
K4JAF, WAOWX anst WA4HIK as field advisors to the board, It is
hoped that this group can coordinate the repeater operations in 2
way that will atlow fufl use of the capability, all repeater owners and
aperators are reguested {o cooperate with this board, Traffie:
WRAYCV 339, WAZTY 168, WB4USG 119, K4CNY 113, WB4NIR
R, WRADYJ 44, WBAVZO 40, WAPFP 28, WR4DIU 2p, WALGLS
23, WBAUUH 22, WNAVEC 20, WAWERK 17, WB4AFEC 5, WH4EK!
14, WALTWL 14, WEBSANX 10, K48TV 7, WA4CGK 4, WB4MPI 4,
WB4UZD 2,

GREAT LAKES THVISION

KENTUCKY - SCM, Ted H. Huddle, W4CID -~ EFndorsed:
WRBAPVE as ORS; WASMEH as OPS,

When you Wa_nt
an authoritative,

up to date, u“

“comp’ ete,

reference
aundOU KNoWw ik
itions , lists
px Editions., e
licensed radio amat;u;:h'g:rggﬁjt;% "
jortd plus man e
ﬁ:gtmc;; including maps, <l

ke your
igned ma
tab;?:ti:; rﬂﬁ?f etficient and mote
op

fun.

PLUS .
is yea o
Rle\i;:gclz?a}lr gubscription
hasic CALLBOOK
P one issu

The U.S. and

gervice of

of the cost of pure

plete CA
gave money

informed.

pefore. You
stay

Owver 285,000 QTH's

in the U.5, edition
Complate for 1972 U.S,
CALLBOOK subscription

lust $ 14,95

U.S. CALLBOOK for 1972
(less service editions)

LLBOOKS as
ou

e

Qver 180,000 QTH's
in the DX edition

Complete for 1972 DX
CALLBOOK subscription

just $ 11.45

DX CALLBOOK for 1972
{less service editions)
$6.95 or Send today to

(Mail orders add 25¢ per CALLBOOK
for postage and handling)

See your
favorite dealer

925 Sherwood Drive
Dept. A | ake Blutt, 1, 60044




" Why restrict your

Use the boeat filtera available

SELECT THE RADIO FREQUENCY FILTER THAT ME!;:TS YOUR REQUIREMENTS.

operating hourg
because of telovigion
and harmonic
interforence. ..

Barker & Williamson

Character-  inser- Frequency
Fowear istic tion  Cut-DF  of Max.  Attenu-
Model Capacity Impedance Loss  Frequenny Attenuatien ation
Number (Watts) {Ohms) (dby {MHz)y (MC/s)  n(db)y Type Intended Use Price
E B U+ B 1] <03 £ 635  .>80 LPF & Meter Radio i1
EO RO 111 1 .|| AR A
100 50 U =03 a4 97 60 LPF Crhzen Band 12.45
1600 [+ U B - L X 50 >78 T LPF Radio Amateir 26958
e e e D L e SR EIR@E
1006 70 <3 3.0 52.0 =M \PF %ﬂlu%ﬁmateur 2435
. s o e 44 e e e L
B4 TEES T TS0 LPF Radio Amatewr S 7945
R e e 2T T Meter Fister . wl oo oy
<03 b 79 =45 LPF Harmanic 80 Meter 1500
i nn g oo g e L ..Radio Amatewe
<05 H2 TG T 745 T LPF  Harmanic 40 Mefer 1504
e e e o Radio Amatear .. . -]
<03 22 25 - >45  LPF Harmenic 20 Meter  15.00
e e e e e ... Radi Amatear
<03 3 38 >48  LPF Harmoni¢ I$ Meter 13,00
e e s e e T e e oo - A0 Amatewr
=03 5.5 | >45  LPF Harmonic Radia 24,85
e e s e Aimateur 80 Meters
<03 - 112 10 »45 LPF Harmonic Radio . 7495
S e L e i i e ome o o PATIRERR LA Metars .
<03 pord 5 ™45 {PF Harmonic Radio 24.95
ot e D e AMAtetr 2 Meters,
<13 . 30 26 48 LPF Harmoaic Hadin .85
e : e . - fAmateur i5 Meters
All agove Fillers Are Also Available in 70 Ohm Unbalanced Impedances.
Madel Genter Bandwidth )

Number Frequency at 3 db Shape Factor Insertion Loss Price
3732 146 MHz 5 MHz 40 db/3db—17 max. 1.5 db {max.} e $38.95
373-8 51 MHz 3 MHz 40 4b/3db—20 max. 1.5 db {max.} — 19,45

50 phms
130 watts
Integral wall bracket furnished
g*ﬁ; xBiY 5 IS
5

‘G BARKER & WILLIAMSON INC.

CANAL STREET, BRISTOL, PENNSYLVANIA 19007 » (215) 788-5581 -




Net ONT orC Net QN QT
KRN 58 72 KYN 223 257
MEPN 535 36 KNTN e 136
ETN 185 146 KPON 74 43

Sumerset Hamfest had a pood turnout with WA4ELG walking ofl
with fiest prize. Roses to WA4JOS for a fine job, KNTN s
prospering under the direction of K4UNW, They continue to have
respectable QNI and QTC, WA4JQS has a aew Z-meter rig and a new
bemigter beam, K4AVX has been operating trom ERU while
attending swonmer school, K4TXT is out of the hospital and sporting
# new TR-22, Qur nets are doing real well except for the fact that
we need much more tratfic on them! Add ARL 7 to cuch message
you originate and aid the situation, Traffic: WA4JQS 254,
WALWWT 218, W4BAZ 203, K4UNW 145, WNAWOM 128, w4CID
73, WB4EOR 72, K4TXJ 64, KAMAN 58, WBAKPE 53, WBANHO
47, WB4AUN 34, WAOXM 33, WA4AVV 32, WA4HENH 32,
WAAVZE 24, WAAFAT 21, WB4PVC 19, WNAYAE 16, WA4GHO
15, W40YT 9, K4VAL 9, K4AVX 8, WA4IMXD ¥, WALAGH 7,
W4BTA 6, KILOL 6, WR4REN 6, W4CDA 5, WRAGLY 3,

MICHIGAN - SUM, [vorey J. Olinghoese, WSZBT - Asst, SOM:
B, Peter Treml, WBKRZ, SEC; WEMPD, RMs: WEIYA, WEWVL.
WER'TN, KEKMQ, WBGLC. PAMs: KEPVC, WASKHB, WBEHQS,

KBAEM, WARWVY,

Net Ereq, TimeiDays QN QT Sess, Mgr.
OMN 63 3300 Dy 596 337 62 WEIYA
WSSB 3935 0000 Dy 489 109 31 K$PVC
RR/MEN 3930 2300 8-F 479 92 25 WASKHB
LIy G20 230 Dy 148 40 EXl WRAHQS
GLETN 332 0230 Dy HES RS 41 WEsA Xl
PON 3955 1600 Dy 190 266 3 KELNE
FONICW 3645 2400 M-5 178 3% 26 VE3DPG
MieM 50,7 DODD M-S t41 f2 16  WABVXE

KRZWR reports 6-Meter Weather Net 3 sessions, QNI 33, SW Mi,
2-Meter Net 5 sessions, 48 (NI with WBCVQ as Net ('onrfru), With
regred 1 report WBAXG, WEDPE, WRIUA, WELSG and WARWVC as
Sitent Keys, New mgr, for UPEN is WBSHQS, Net Controd for LiP
Sun. Net is WBEMC with K&VOB as alternate. WBBAXI is new nyy.
of GLET Net, WBSCHE iy asst. mpr, and WBSHPL, secy. 'The OMN
slow pet will start again in Qct. This is a good training session for
neweomers and will meet 2300Z to 23302 daily, vn 363 kHlz.
CMARC is keeping busy with communication jor parades and
voniests and doing a very fine job, KRAFM had bad luck cranking
up his tower and is replacing 6,2 and 432 beams and two sections of
the tower, WASWMT lost his tower and antenna in a receat wind
stotm, WNEMWVY and WNBMWW are new n the Hurr Ouak area.
WEREBYD has Extra Class, WBSDKQ Advanced und WHBLKL
Guenerad Class license, WBHIQ is planning a station at the county
fair. WHBEDKQ furnished cwinmunication for a local exchange
student and hee pacents while she was in Cofombia, 5.4, Received o
report from WBSEUN from USSR by air mail. PT Net has WBBBPY
for Amateur of the Month and their special award to WARCUP for
July. Qur hats ai¢ vt to the Twin Soo ARC for the very Fine job
they Jid for the Michigan State ARRI, Convention, The Sat. night
banquet was exccllent and the ecaterfainment was wonderfil.
Registration was near 500 in spite of ruin on Sun, Traffic: (July)
WABWZF 432, KBKMOQ 394, WBRIAD 337, WRIRX |&2, KSLNL
179, WHEGLC 127, ERDYT (1%, WRSIML 103, K8PVC 93, WalLsT
75, WRNOM sy, WABPIM &4, WARENW 57, WABLXY 57,
WANZAY 54, WEIZ 53, WETZZ 43, WBSBIP 43, WBSBYB 38,
WEFL 35, WEMO 33, WASKHB 31, WASCUP 30, wBSITG 30,
KEMIK 29, WBREEL 27, WRRDTJ 26, WABFLK 25, KeILD X4,
WESDIS 23, WASONZL 22, WBABIS 21, WRVXM 20, WARON 19,
WHACW L8, WABFXR 1R, K3WHR) 18, WsNDI {1, WETRP 10,
WABVXE [0, WARZDE &, WEAP 8, WEDUN 8, WHORE B, KHHGA
7. WBBHIOZ 7, KBAEM 6, WEFX 6, KHGXY 6, WBILIC 6, WBCUP 5,
WBRDIS 5, WEVIZ 5, WBRDKQ 4, WBRANR 3, WHKL 2, KAWLE
1, eJune) WARLXY 26.

OHIO - SCM, Williso F, Claesen, W8IMI - Asst, 5CM: Keancth
L. Simpsop, WARETX. SFC: WROU(T, RM: WASWAK. PAM:
RBUBK., VT PAM: WARBADL,

Net NI OTC Sess. Freg. Tine(Z) Mgr
OSSBN rage (078 B2 39t s 133047148 KallBK
BN 560 378 62 35717 230070200 WARWAK
QaMtrN &3R T ol 50,61 23ug WABADY

S0.16 0100
NN 232 37 31 3877 2228 WARKWAK
BN RTTY 79 26 24 36NS 2200 WRSZLS

The Qhio Novice Tratfic Net meets ore 3720 Sun., Tue. aod Thur, at
21452, BPLs for July went to WASETX, WABVY(Q, KENUW and
WROUY, WASWPQ euned BPL in June, New zppointees e
WREKKL, QRS; KSMLQ, OPS and QVS; WRHER, OVS; WBEELZ,
OVS and OBS, KACOA has been appointed HC for Tuscarawas Co.
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Special

Prepublication Price

on the completely updated
19th Edition of the E&E

Pre-
publication
price

only

13%E

By far the most pap-

’ tlar manual in the radio
industry for amateurs, elec-
tronics engineers, and technicians,

this comprehensive book has been completely
revised and updated by its author, William ).

Orr, WBBAI,

LATEST HOW-TO-BUILD DATA

The new 19th Edition of Radio Handbook con-
tains authoritative, detailed ingtructions for de-
signing, building, and operating all ftypes of
radiocommunications equipment. it provides a
complete ¥nderstanding of the theory and con-
struction of all modern circuitty, semiconduc-
tors, antennas, power suppligs, full data on
workshap practice, test equipment, radio math,
and catculations.

AN INVALUABLE HREFERENGE

Gives the broadest caverage in the field, in-
tluding the latest information on new high-
frequency linear ampliflers of 1 and 2kw PEP
output featuring the new 83874 and 8877 tubes,
a new solid-stale LED-readout receivar, new
high-performance 2-meter “moonbounce’ ton-
verter, and solid-state f-m amplifiers for vhi, Ail
equipment described is of modern design, free
of TVl problems. 8% " x 9% *; hardbound,

PREPUBLICATION OFFER!

No. 24030, New 19th Ed. Radio Handbook
Special price until Nav. 30, 1972 $13.95
(After Dec. 1, 1972, ragular price will ba $14.55)

Order from your electronic parts distributor or
bookstore, or send coupon below:

L0 e P L U o i )

) HOWARD W. SAMS & CO., INC.
- 4300 W, 82nd 5t., Indianapolis, Indiana 46268

[J Send me tha new 19th Edition of Radio Handbock

at the speciak

prapublication price ol

$13.95.

enclosed. (O] Check [] Money Order

Name

Address

City

Stale

Zip Gs102

] b b
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Only an MC-4 can“top”a Drake TR-4

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

BUILT-IN TR-4 FEATURES

« Full Frequency Coverage on all
amateur bands 1) through 80 meters,
No additional crystals required,

» 300 Watts PEP input on S8B.

» Shifted-Carrier CW 260 watts input

¢ Upper and Lower Sidehand all bands.

« Controlled-Carrier Screen Modulatar
for AM

« VOX or PTT

« Qutput Impedance Adjustable with pi-net.

& Two Special 9 MHz Crystal Fifters
for sideband selection,

s 1 kHz Dial Accuracy.

+ 100 kHz Crystal Calibrator

s Price $599 95 Amateur Net

ACCESSORIES

MC-4 Mobile Console (shown in
photosabove, . ... ...... $ 69.00

MMK-3 Maobile Mounting Kit . . $ 6.95
AC-4 115/230 VAC 50/60 Hz

Power Supply .. ........ $ 99.95
PC-4 12 VDT Solid State

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

R. L. DRAKE COMPANY

540 Richard St. Miamisburg, Ohio 45342

184

the optimum
Sideband
Transceiver

MC#

et 2R

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

3

TR-4 SPECIFICATIONS: « Frequency Coverage: Full coverage on all amateur
bands 10 thru 80 meters, 1n seven 800 kHz ranges: 3.5 to 4.1 MHz, 7.0 ta 7.6
MHz, 13.9 to 14.5 MHz, 21 10 21.6 MHz, 28 to 286 MHz, 285 to 29.1 MH:,
9.1 1o 797 MHz. « Solid State VFO: Has linear peimeability twning, Tunes
4.9 to 5.5 MHz tor all ranges. « Dial Calibration: 10 kKHz dwisions an main
turung dial and 1 kHz divisions i the tuning knaob skirt, » Frequency Stability:
High stability solid state VFQO tunes same range on ali bands. Drift is less than
100 cyeles after warm-up, and less than 100 cycles for pius or minus 10% line
vitltage change, « Modes of Qperation: SSB Upper and Lower Sideband, CW and
AM. » Misc: 20 tubes including voitage regulator; two transistors; 8 diodes; 104
kHz crystal calibrator built in; Dimensions: 5% high, 10%" wide, 14347 deep.
Weight: 16 Ibs. .. TRANSMITTER: » Single Sideband: 300 watts P.E.P. input
power, YOX or PTT. Twa special 9 MHz erystal tilters provide upper or iower
sidehand selection vn aiy band, vithout the necesuty of shifting osaillators,
» OW: Power input 260 watts. Carrier 1s shifted approximately 1000 cycies into
wne sideband, and muxer and driver are keyed. Grid block keyeng is free from
chirps and clicks. Automatic ransmitreceive switching when key is operated,
CW sidetone oscillator for monitoring. « AM: Controlled carner AM sareen
medulator is bult-in. 260 watts PLE.P, mnput, Low carrier power increases o
times to §U watts output at maximum modulation. This systarm 1§ compatible
with SSB Linears. YO or PTT. Diode detector used for recewing on this mode,
Product Detector can be used by switching manually ... RECEIVER: «
Sensitivity: Less than % microvolt for 10 dB S/N o [, E. Salectivity: 2.7 kHr at
% dB, 3.6 kHz at 60 dB, » Antenna Input: Nominal 50 chms, « Audie Response:
400 to 2500 cycles 3t 6 dB, « Audio Output Power: £ watts. = Impedance: 4
uhms.

MC-4 SPECIFICATIONS: » Frequency Coverage: 1.5-54 MHz  Line Impedance;
b tJhm resistive = Accuracyr * (5% wof reading +3 warts) ¢ Power Capability!
200 watts forward or reflecied » Controls: Front panel 2-position switch selects
torward or reflected power » Speaker: 3" % 5" oval, 2.9B aunce cviamic mag.

Phone: (513) 866-2421
® Telex: 288-017




The Talawanda High School ARC of Oxford s u new ARRI
affiliate, Our appreciation to cetiving ECs WERWY, WARWY X und
WARDON  for  their many  hoors of cofford o cinergency
preparedness. The Ohio Tralt Net Picnie was a big suceess with
over 100 iy attendance. The Qo Coyaeil of ARCe meet Gt {4 m
Columbus. Contact WHOUL) for details, The Ohio Post Office Net
meets Sun. on 3935 at 12007 wnd on Tae. un 3952 at 23007, with
Togr. WABHIR, WRREKET, mgr. of the Ohio Valley Jeenae Net,
reports the net is growing and now has two sessions: at 20307 on
TXIS and wt 21302 ou 3963, The sixth anoual Eighth Region
ARPSC Conler¢nce is tentatively scheduled for Oet. 21 at
Huntington, W. Va. All public service-ininded hams are urged to
attepd, [etails from host WARBNDY (SHC-W.Va,), WBCHT or
WHIMI. Capton ARCYs Feedline reports pres. WARGSY met with
four other area club pres. to diatt a letter of rebuital to the Akron
Reacon Journal re widwism of hams. Congratulations o the
Westpark Radiops, now planning the cefcbration of their 25th vear
in 1973, Massilfon ARC™s Fexdback reports former member K2SHP
has seturned after twu yeurs as PYLZAN. SW Ohlo AR and
Centrai Ohio AREC have established nets un 146,46 MBz, Toledo
area’s Ham Shuck Gossip advises there is o Wed. (8 ML) ARKC net
o the KHALY repeater with evervone wivited to check in. The
Apricot  Net  provided  commupications  fur the  Cleveland
WNationalitics Pay Parade. WBWNA  wan visited by SMSBVID,
WARCOA™ Ham Call reports the Cincinnoty bW Clab ordered a new
e meter fepeater for (28-88 operation. KXY OH was elected pres,
af the Ghio Atea Repeater Connril. WEKEF reports a total of 52
aperators provided communrcations for the Tecent boat races,
Hardin, Marion and Wyandot countics need L. KRPRE reports the
Van Wert ARCYs annuel picnic was 4 suevess. Traffic: {July)
WAKETX 6lH, WARBVYQ 3525, KHENGW J67, WEPM] 399,
WABMCR 276, WABUPL 260, WASWAK 312, K8IKD 703, WBOCU
2, WARYLW 195, WEIMI 186, WRSJEL 1a3, WBSHUP 146,
WEMOK 142, WBSEEZ 136, WESUS 113, WABRGH 109, WARSED
JUT, WABDWL 106, WARWPY 104, KEMLO 107, WRERK] 95,
WAZASM/B 92, WASNOG R4, WBRKVU 14, WEULIT 76, WBEA YO
70, WEBQLK 56, WEVND 55, WARKFCO 52, WBROSH Si1, WBECWD
50, WEBBALE 4R, WBOL 47, WBREXD 46, WROXQ 44, WARADU
42, WROHT 42, WARTKOX 40, WRWILIG IR, WRGOE 37, WRID 37,
WARTGX 3T, WRDDG 36, REBPX 33 WBRIGW 33, WASVWH 33,
WRLIPD 32, WIFAF/S 3(, WARSST 29, WRVIT 29, WASVKF 29,
WEIDMT 28, WRBHL 15, KRDHD 23, KEDHI 20, WSGRG 2o,
WARYIB 20, WHTTU 17, WRRECT 17, WRARW 16, Kulbl s,
WHACLE 14, WBSIKA 14, WERFWT 13, WABYXE 12, WABLAM
LL, WABMIH L1, WBRGUR 9, WABMHO 9, WASSTX 9, WSIGW 8,
WETY %, WAMGC 7, WhEMEZ 7, WAAIW 5. WANETW S WSGRT
4, KEOYR 4, KECKY 3.0 une) WARWPQ 192,

HUDSON DIVISION

FASTERN NEW YORK - SCM, Graham G, Berry, K25IN -
Asst, SCM/PAM: Kenpeth Broth, WB2VIL SFC: WADRP, RMs:
WAZVYS, WA2RFBL VHF PAM: WB2YOLU, Nets: ESS duily 23002
o 590 (10 wpmm: NYS: daily al QUDIZ and 07300Z on 3673
MHz; NYS PT&EN daly at 22002 on 3.925 MHz; NYRTTY daily
al 23307 on 3,613 MHz New appuintments: WB2AEQ as OFS:
WAZFRT a3 additidnal BM with direct assipranent for Reasselaer,
Albuny . Schenectady, Greene aisl Colimbia counties: WAZVYS Jras
the test of the section; buth share other responsibilities. Sty to
report WA2OBZ jobned Silent Keys ™ July, Individual activities:
WHACHE fixed rotor problems and is back. WA2UEFU now Jolds
Tech license and ts active ot Fin, WA 2FDG now ARRL Lafe Membex
apid buitding receiver, WE2ZDXM and WAZEAR have uppezted on
Toend broadeast station talk show in behalf of the bubby, WR200U
4t Spring Valley HS sturts fall wath new station, Peadt Raver H3 with
new advienr, WB2RRY, Overlook Mt. ARA now reorganized. Radio
Week proviamutions issued by Gov, Rocketeifer weat also to Albany
ARA. Actwvity reports still trickling in From June-Jily locd alert
and emergency operations from all over arva. At ledst three seviion
glabs caneeted FIY 12 aperation beesuse of eergeney activity ;oo
word fram others, WATRAU showing safan-[DX movies tu ared clizbs
# up-coming meetings after previewing at Yonkers ARAL WB2YOI!
raiving pew antenna farn and now active o most bends, Division
Cunvention vontttee repotds at end of July that banguet ts almost
mosdd out, Better move fast if vou're plaaning to gome fe
Iarrytown Oct, 21, 22 - hape to see many section members there
wne or both days, Fist PSHR listing for WAJUNEY T Now that
NY-fennia. Hood emergeacy is pust, il vou have any specitic
seaotwmendations far “the neat e send ‘em along to WINIM at
Hq. — still nat taa late for compilation in fipal report. Attention afl
clubs: both ARRL films avatlable through WA20CT dn NI,
coordinator for the fndson Councll film library, Please repost
future ow theory chisses as spon as possible to K2540 for inclusion

CIE will give you a hand!

If you want to be a Broadcast
ur Trahsmitter Engineer, Fed-
oral l.aw requires vou to have
ant FGG License. And in TV and
radio today, thera is a growing
demand for licensed personnel.
Clevaland Institute of Electron-
ics will prepare you at homs, in
your spare time, for your FUG
exam with this assurance: whan
vou complete any TIE licens-
tng course, you'll be able to
pass your FCC cxam or be en-
titled to & full refund of all tu-
ition paid. Warranty iz valid
during completion time allowad

tar your colrse,

The next big step to the top In
broadcasting is & thorough and
up-te-date knowledge of elec-
tronics technology. GIE offers
the courses you need . . . with
lesmons that keep pace with the
rapidly advancing state of the
art: solid state and 10 tech.
noiugy, for example. And with
CIE AUTO-PROGRAMMED®
l.essons, regardliess of your
station working hewrs. you can
study at home, at your gonve-
nience. You sut your own pace
. astabhish your own geals.

APPROVED UNDER G.I. BILL

All GIE caresr conrses aré approved for educational benedits under
the G. 1. Bill It you dre a Vetoran or in service now, check box for
4.1, Bill informaticn,

Mail coupon today for TWO FREE BOOKS, For your ennveniance,
we will try to have a representative call. If coupon is missing,
write; Gleveiand Institule of Eigctronics, Inc,, 1776 E. 17th Street,
Zleveland, Ohio 44114.

r-------

Ci d Institute of Ele

F27E Past 17th Strent, Claveland, Do 44114
I Actaditad Mymber Natianal Hame Study Council

[ Please send me your TWO FREE BOOKS:
' 1. “How to Get a Commaercial FGC License”

Clevel ohics, Inc.

2. "Succeed in Electronics™ l
I Name..__..
{pleage printl I
Address
ity Stale.__ Zip l

Yaterans and Servicemen:
{’j Check here for G.1. Bill information. OT-57

185



REPEATERBILITY

by Standard Communications

NEW!SOLID STATE 2M REPEATER SC-ARPT-1

Complete packaged repeater desianed for today's papuiar 2M FM
hand. 12vdg. Ideal for new systern or emergency portakle operation.

FEATURES:

1 Adjustable C.O.R.

[ Timeg-out timer, adjustable 0-5 min,

.1 Adiustable carrer delay.

71 Remote Control and accessory provisions,
I3 10 watt B.F, output, £

1) Receiver: 0.4 gv or less,

M Maximnum 3 amp current drain.

1.} 187 Rack Panel Mounting. \
M Size: 19°wx 5"h x 9"d.

ﬁuggvsred
Amateur
Net Price

2M FM TRANSCEIVER SRC-146A

Solid state, 2 watt, % channel,
hand held transceiver.

Writa for complete specifications,

e
Standard

$ E :89 Suggdested
Amateur
Net Price
Communications Corp.

M3/ 77E-6284 - 639 North Manne Avernue, Wilmington, Calitornia 90744
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in division fisting, Traffier (July) WAIVYT 202, WA2EBL 47,
2SN 28, WIGPH 28, WB2VIB 23, WA2WGS 20, WBIKLY 6,
WRZAEQ 3, WH2BWL 3, WIURP 84, (June) WARCNE/! 265,
WERIVIH 85, WB2VVE 14, (May) WHR2VIB 5.

NEW YORK CITY AND LONG ISLAND - SOCM, broed 5.
Brunges, Kbl ~ SEC: K20TX. BRM: WB2LZN, HF PAM;
WAZUWA, VHE PAM: WRZROQE,

NLL* 3630 kHz 1915/2200 Nightly WHZLLN PAM
NLS* 3730 kH7 P8I0 MTWT WARCKY Mgz,
NL! Phonet 3932 kHz lenn Ny WAZUWA PAM
Clear House 3925 kHy oo Dy WAIYY'T Mer.
Mic Farad 3925 kHz 1 300 kX, Su

East U8, 3686 kHz ) Nightly

4H Sve, 3928 kHz 1apo 1y WoGH Mpr.
NYSTPTEN 2928 kHz 1800 Dy K2VWO2 Mgr.

#8ectinng nets; afl times are local, As yon will note, 4 change n the
calumn heading has faken place in that WB2LZN has been
appointed RM. An ercouraging increase of v net activity tas again
wasranted an KM only appointment for this section, | am hopetul
thts activity witl continue to be nn the increase so that we niy ugain
have the tremendous aetwity we have had in the past, NLE has ouch
peed for stations to chieck in from the five borougls of the rity to
help clear the lurpe amaunt of traffic received. T'he Tu-Bora Radio
Club will hold o “Wotked Tu-dore” Contest on Oet, 29, with o
certificate given fo1 § or more contacts with imenbers, Check
145,62 (RTTY), 2037 (ew), 29.50 {am) plus locel Fm channeds
Rend logs to WRILZN, W2PF reports u sumer schedule of beach
“egntacts” in liea of a hot radio shuck! W2IVE has retumed from 3
swavks af enjoying the sights of France, and WA2GTER returned from
4 weeks of the wilds of Mexico, Congratulations to WB2SLI who
sepently received his LU dJegree from lemson Univ, WIHAL s
weporied to be 4 grandpa for the third time, Congratulations!
WNZBDA. 11 vear oid son uf WAIBOB, has passed his General Class
exan and is awatting lis Ireenye so he can “stretch aat™ vo the
bards! WB2BOH has recentiv recerved his General Class Ticense, and
was “signed up™ as an ARRL miember on a eecent f5ip to ARRL Ha,
and WiAW, The AREC/RACES hq. statinn of Smithtown, L., is
now in full nperation, These interested i Public Service activity in
the Smithtown Township ares, should contact £C WB2GUB for
Smithtown ares. WA2VDA and WA2KDB have been appointed asst,
¥Cs in the Western Suffolk arean, Additional appointments in this
area are: WB2IQG, asst, 1'C vht and WB2AZT, asst. BC 11 meters,
Sumicbody is hard at work at the LackFicld ARC, as rthey are
eporting Y9% AREC membership, 1 appears WAIHMM s much
perstiasiveness; he bos had a vory successful ARTC membership drive
poing on! WZANT has been appointed QBS For vkt tm RTIY,
Prnmary requency wilh be 146,70 fm, with 4 time of 20 loca)
time (2100 secandaryy. Hope you all have planned on attending the
Hudson Lyivision Convention <ict, 21 and 22, [f you don’t make it.
don't hlame me for not keeping you informned. (f you Jon't take
time wut to attend this enovention with its excellent programs and
displays, you have only yourself to dlame for missing out! Advanced
publicity has been given regarding the program make-up, w yuu
cail't use the excse T didn’t know what was there un what day.”
See you thers! Cngratufations to W2OKE and WB2ELZN op earnng
BPL for Suly! Teaffie; W2GKZ 796, W20V 387, WR2LZN 533,
WAZUKY 266, WRISLI 153, WB20YV 147, WZEC 137, W2FVS
13, WA2GLP 62, WAZPLI 40, WA2LLG 36, WB2BYY 34,
WAZGTE 29, WARHMM 24, WR2CHY 23, WAZMDX 14, K2JbF
Iy, W2PE 8%, WZDB0 5. WAZLIS 4.

NORTHERN NEW JERSEY — SCM, Loui I, Amorosn, W2ZZ
SEC KARDO, RMs: WAZLIOO and WAZBAN, PAMs: K2R and
WAITAF,

Net AHTTime(PM)i3avs  Sexs. QNI Tfe. Mer,
NIN J3RGS 100 Dy A 406 106 WAUOO
NIN Jous 1D:04 Dy kY] fue 48 WA2UOO
MNISN AT40 LR & 12 T wALEvYY
NiEPTN 3as0 600 Py 31 ROt 187 WAZTAN
PYTEN 148710 T30 Dy EXKDOQ

New appointments WA QI as QRS and OPS. Bzaewal: WA2UDT
ax OVE, WA2L0O0 had an excellent turnout for the NIN picnie, A
good time was had by all, W2WOJ reports he has solved his 80-meter
problems, K2ZFT vacationed in Mich, Welcome to WAZOJU whe
has moved into the section from NLI NNJ is well represented at
WaUF with WAZDNE, pres. i WEB2FEH, sooy ~treas,: WAZYRQ, tech,
dir. WR2CST enjoyed the July Open OB party, NNI was well
eeprvsnted with a guod turnout, ARRL pres. W2TUR and Hudson
Diyision Dir. K280 wore gotong the many whe attended the annual
NITFXA picnic at the W2ORE OTH. It aayone v interested in
joning Army MARS, vontact WZTFM., WINHZ heiped many
stations work the Mellish Reef DXpedition for a new country,
W2PEY is planning to put up 2 acw auad for a full project.

—

Test new circuit ideas...
[.C.circuits...

discreet' components
at no risk!
Money back guarantee!

B . &
All you.need are #4 mounting screws . . . just
plug-in.components . . . like 4 watt resistors,
ceramic capacitors, diodes, [.C.s, transistors
and motre...and your circuit's builtl No spe-
cial patch cords needed! Components inter-
connected with any solid No. 22-26 gauge wire.

And you can try it with absofutely no risk for
5 days. If not satisfied, just return your EL
Socket and receive a full refund, Trying is
telieving, How can you go wrong? Order your
EL Socket now!

« Nickel/silver plated terminals — vary low contact
resistance

» Low insertion force
+» Mounts with #4 screws

« [nitial contact characteristics beyond 10,000
insertions

+ Vertical, horizontal interconnecting malrices

» Accommodates wide range of wire and
component [eads from .015"-.,032"

Send check or M.O. today!

* Add 504 for postage and handling
*25% deposit on C.0.D.s

.[j EL INSTRUMENTS, INC Dept. Q

E__h__"‘._j 61 First Sk, Derby, Conn. 06418
L% Telephone: 203/735-8774
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FROM THE WORLD'S LEADING
N w MANUFACTURER OF VHF/UHF
COMMUNICATION ANTENNAS

{A] FM GAIN RINGO: The most popular —
high performance, half-wave FM  antenna.
Gives peak gain, and  efficiency, instant
assembly and installation.

AR-2 100 watts 135-175 fAHz $12.50
AR-25 500 wats 135-175 MHz 17.50
AR-6 100 watts 50-54 MHx 18.50

(B) 4 POLE: A four dipole gain array with
maunting booms and coax harness 52 ohm
feed, 360% or 180 pattern.

AEM-4D 1000 watts 146-148 MHz 542.50
AFM-24D 1000 watts 220-225 MHz 40.50
AFM-44D 1000 watts  435-450 MHz 38.50

{C) FM MOBILE: Fiberglass % wave profes-
sional  mobile ontenna  bor  roob or  trunk
mount. Superior strength, power handling
oand  performance.

AM-147  144-i75 MHz mobile $26.95

(D) 11 ELEMENT YAGIS: The standard of com-
parison in YHF communications, new aut for
2 meter FM wnd vertical polarization,

Al47-11 1000 watts  146-148 MHz $17.95
Ad449-11 1000 watts 440-450 MHz 13.95

(D] POWER PACK: A 22 element, high per-
formance, vertically polarized FM array, com-
plete with all hardware, mounting boom,
harness and 2 antennas.

AT47-22 1000 wats 146-148 MHz $49.50
(E) 4 ELEMENT YAGI: A special side mount 4

element FM yagi can be fixed or roiated—
good gain and directivity,

A144-4 1000 watts 146-148 MHz $ 9.95
{F) FM TWIST: A Cush Craft exclusive — it's
fwo antennas in one. Horizontal elements cut

at 1445 MHz, verticul elements cut at 147
MHz, two feed lines.

A147.20T 1000 watts 145 & 147 MHz  $39.50

IN STOCK WITH YOUR LOCAI. DISTRIBUTOR

62'1 HAYWARD STRE T
NCHESTER N H 03103

CORPORATION
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WAZUON reports he is looking for stations in Bergen, Hunterdon,
Maddlesex, Ocean, Somerset and Warren counties. 1 you live in any
of the above counties and think you would enjoy tratfic handling,
please contact him or your SCM. WAJCUF bas tickeés for the
Hudson Division Convention at Tarrytown, Hape we see you there,
We have openings for all appointments. if you are interested please
write and we Wil send along the necessary information Traffic:
WEBZRKEK #466. WB2AEH 329, WBINOM 273, WB2DDQ. 257,
W2CH 162, WAZUOO 149, WA2ELIO 132, WAZNLP 1, WA2SRO
83, W2ZFP 69, WA2FVH 32, WA2CCF 30, WB2CST 29, WB2CFT
20, W2ZZ 19, W2CVW |3, WA2CAK 10, WB2IKL 5, WA20Q1U 5,
WH2KNS 4, WAZONT 4, K2ZFT 3, K2EQP 2, WRIWNZ 2, W2ABL
1, Ww2wol 1.

MIDWEST DIVISION

TOWA — SOM, AR Culbert, ROYYTU ~ SEC: KALVB. The Tall
Carn Net (TLON) had a Fipe get-to-gether July 9 at the QTH of
WPAZS in Manon with |1 members present phas famibies, Uswad talk
sexsion, pawing over AZJI’s rig, good food, and bascball games with
teams captained by the SCM and SEC. WHFEMA is moving hack to
the Cedar Rapids area, WREIT is modernizing an vld HRO with sofid
state devices. Pleaved to hear the good representation of the' section
durng cecent Open O Party, Congratulations to WNOERM
hrother of WARLVT) on passing his General Class exam. Another
repeater is on the air from Des Moines, this one sponsored by the
Greater Des Moines FM Club whose officials are WRHAAM, pres.;
WEBOFXL, vice-pres.: WANSXC, secy.-treas.; WAPBSW as trustee of
the station. This will be o 146.22/146,82 auto-patch repeater. but |
have no information reparding access at this time. New ORS
appointees; WAPTAQ and WAPZVF. Congrutulstions to the Heelan
Amateur Radio Klub of Sioux City and the Cyclone Amnateur Radio
Club at lowa State Univ, on becoming ARRL affitiates. New officers
of the Story County ARC ave K@LKH, pres.; WBARQY, vice-pres.;
WOEMA, secy.: KOQRH, treas.; WAQLYG, comm, mer. KOJGI
reparts e use of 2 meters o relay the results of the recent Towa
Primary Election in Wapelto County, with WAQICE, WADUPS,
WAQOLC amd KQJGT manning the eguipment, WAPRCU reports
thet the 2-meter operators in the Fort Dodge asea held a steak
coukout on July 23 at the Hydro-Electric Park i Fort Dodge, Noon
Phone Met: QNI 1389, QrC 104, TLON QNI 137, QFC 74, Traffic:
WHLCK 408, K@DDA (27, KOOOD 102, WAPAUX 94, KPAZJ 90,
WHIO 53, WOMOQ 47, WBOAAM 26, KOYVU (1. K@IGI 4,
WAPTAQ R, WARZVF 5, WAREFN 2, WapYJW 1.

KANSAS — SCM, Robert M. Summers, K@BXF — SEC: WPBGX.
PAMs: RPIMT, WBHBCL, ®M: KPMRI, VHF PAM: WARTRO. SEC
KOLPE has resigned on Doctors orders. Etfective Aug, 15, 1972,
W@HBGX is our new SEC, WORBO reporfs the Plainville repeater
WABVWR iz operating, receiviug ou 146,28 and repeating on
[468%, WOPE attended the Ceniral Nebr, ARC annual steak fry,
ERGLE says s cold in BE Kans, § recently sal ip on the
Missour-Kans. Handicap net which meets Sat. at 3 P.M. about 3,915
MHz, WHFXW is net mgr, ¥tan is asking for a representative from
vhtbs in the 2 states to belp get the news of other ham activity to
the ears of hlind amatears within our midst, If voor ciub has 2
bugllctin, see that Stan teceives a copy, July net activity MMM 1887
QNI, 60 QTC, 116 walls or phone patches completed in 93 hours,
KSBN OTC 66 with 763 ONI in 26 sessions. KPN 203 QNT, 0 QTC
in 17 sessions, QKS in b2 sesstons had 432 QNI and 128 QTC, Kans,
Weather Net reports WPFHT & the Wx, Man of the Month, They
had a QN1 of 482 and QIC 15 in 31 sessions, Kans. BU not met 3
times with 24 ONI, Zone AREC wotivity seems u bit light this
wuath, KPMRI won the title Kans, Amateur of the Yeur for 1972,
Jim received the Raymond B Baker WPFNS Memorial Traphy at
the Concordia Hamfest in Aug, Traffic: WHHT 194, WAINH 184,
E@MRL 156, KAPSD &2, KQIME 75, KABXF 72, WAGLLC 53,
WEBGX 41, WOGCT 31, K@LPE 24, WREBIY i6, WPPP [6,
WARTAS 16, WORBO 14, WBIDOX 12, WASYME 10,V wiBCl 4,
WBHCZR 9, WHMCH 7, WADSEY 5. WAPOWH 4, WAZHSPS 3,
WEFDI 3, WBOHZE 1.

MISSOURE — SOM, Robort | Peavler, WORBY - SLCH WRENW.
With deep regret L report WHCH (ex-9CH), KPJAY and WLCO as

Silent Keys,

Ner Freq. TimetZ)Days Sess. QNT G7TC Mgr.
HBN 7280 1708 M-F T a3 32 WAgLPA
ModSB 3943 2300 M-8 & (Dde TR KAHNE
MON - JA85 QOO0 Iy 8 38 b K¢AEM
MON2Z 3585 04 by b1 71 44 EgAEM
WEN T80 Q030 M 4 22 2 AR
MSN 3703 2330 Th -] 21 1 KeBIX

o030 M
PHD 50,45 L30T S wi 1D WAPKEH

The World’s Largest
Consumer Electronics Catalog

Everything In Electronics Foi'
The Ham, CBer, Experimenter

¢+ Ham Receivers, Transmitters, Transceivers « CB Trans-
ceivers and Walkie-Talkies = Tools and Test Equipment
+ Police & Fire Monitor Receivers » Antennas and Acees-
sories ¢ Semiconductors, Books, Parts » Photography
Equipment » Public Address Systems « Plus The Latest
In Lafayette 4-Channel Stereo and Hi-Fi Components
« And Thousands of Additional Htems!

Your Complete

Electronics Buying Guide

‘Send
Today!

Lafayette Radio Electronics
P.0. Box 10, Dept. 34102
Syosset, L1, N.Y, 11791

lSencs FREE 1973 Catalog utoz |
INAME il
|ADDRESS |
|CITY !
ISTATE 2P i
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Sae LOWEST PRICES 1
LINEAR © FAcToRY CUARAMTIED () SN7200 $.21 Ic's C ON TTL
& FACTORY MARKED % ;:;:3; ;i BuY 3 —. Take 10% Discount
0 h7a0s 21 Qoaimmicks O Pricing, Daliverias
ST A (37 SNT404 %7 with MONEY hade Onty 1C Advartisert
FACTORY YEATE Take 50% Dise 3 SN74058 27 BACK GUARANTEE]
Type Jimaceiptinn [} SNT406 .35
i1 531  Hi slew tate op-amp . . ] $N7407  .4% ] SNYAEO 2
I} 533  Micra power 109 [l SN7408 .29 [ sNTas1
7 836 FLT input op amp . ] sN7409 3% O invass 3t "
1] 840  7OW pwr driver awm . P Ci SNT310 .28 A 3 . i1 SNT41%1 4%
i 880  Precision 723 veltage rag. [y ] SN¥q11 .25 l] SNra54 21 i SN7a122  G7
4 $8%  Timer 2 uSeconds 1o 1 hour 119 1 EN7413 .50 SN7460 .1 | L] SNT4123 .99
"] 888  Dual 731 (mmi DIF) £l $NY5i6 .48 SN7470 (39 1 (] SNT4141 188
o) 560 Phase leck loops (A) a8 SN7472  |aX Il SNT4148 1.25
] 581  Phasa lock Ioops {A] oy SN747% a4 i1 SN74150 1.25
i %62  Phasae lech loops (R} EL SNT474 .39 1 SNTAIS1 1.13
{| 885  Phase foch loops (A) ... 32 5N7475  _¥1 ] SNY4183 1.2%
G ¥68  Function gunerater (4] A grﬂ‘;grs 35 ] SNY4154 1.9%
7] =67 ane decoder L . ' 20 R N N
i4 398 Feur quandrant multiplier - 50 SNY451 L ‘1‘; M ::;H“ 13
1 102C Hi-galn, DG amp, TO-5 . . ] SN7438 .51 SNT4BZ 8% E,J fteipd 56 1.39
{1 703C RF.iF, amp, 14 ckiy, TO-5 .. .. 3.00 L] SN7440 .21 7483 1.3% t 41!7 1.2%
f] TO9C Operational amp (A} ... LA Il SNY44L 100 - $N74158 1.48
7 » SN7486 .aw SNT4160 1
L] 710€ Differential amp L3 14 L Ni%a 1ax sN7ags 3s0 3NT4153 1.79
Veltage regulator {A).. . .. (98 ] SN744a 1.2l ShTaS0 .8 sN74162 1.79
Erequéncy tompensator 708 . .41 ] SNT44% 1.BOD aNT .10 5N74163 1.7%
Dusl 741C, T0:% .. . ..... 100 1 SNTA86 1.4 492 .11 SN74180 1.10
= o 11 SN
4 748C  Fraq. adi. 7A1E (A} '] sSNT347 t.10 L oN7aes 71 SN74181 4.50
] 709.70% Dual 709& (DIP) ] 7 SNT394 I1.10 SNT$182 1.10
(] sN7848 1.2%
i1 T39-73%9 Dual stervo preamp . L] 8N7495 .98 SNT4182 1.75
{3 Ta1.741 Dual TA1C {mini DIP) * Factery Markedi i1 SN7486 1,10 SNTA193 1.7%
“] 749.749 Dunl thannel mp e ﬂt}\ Factory Guaranteed| [l SN72107 .39 SNY419% 1.19
n
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NIKE .. £

Never before sffered-at this pricel You've seen them ab

NEW FOR 1973!

E
CAULAT

$176, $14y — but naw at m price alemizeor vrers
man afiord, EIGHT.DIGIT Huorescent dispisy has 16- m_pOMPLETELY WIRED
TUBE SALE- dupit rapaty, Adda! Hubtezets! Mulnphes! and [Hee TSNS e -
ideal in cham oF wnixed caleulations, Inrindea M‘(NUB . y e

Burroughe BTST1, uto-, Aot | cign showing eexave ctedit balaner,  dvREELOH Ly Only

& 2357 igh charactera, TT0V. | SNDICATOR 10 to the eight puwer, LUNETANT (K
1 MEMQORY awitch, Flosting decimai or ¢, 2, 4. & deeimal

ALLEN BRADLEY'S | pounie «= peguired. 1Ok ¥ rlears ealenlator wi [ ]

‘MICRO-POTS’

Tape 43, 127 4

“e stock Locknut Hushing &
Serewdnver (YDER 4t SR
lsw prices.

lept entry 2¢ror.
suppression, LBl (Large Secale Islegration) apuzvulent Buy 3 -—
0
ards and subteacts 10,000th of a secand.
RERD SWITOH assembly for extenmve
uperutinn, Fwila

VAC fine vord, Pawer | 10120 VAL All-A1 cyeles, Wt

.-
A5 hagh, Mounts 1717
hale th shaft, Linear, swilvh  Keme
smtredxoan-grasf high
Froeo 5
2 for $1 . w ! R
Ohms ] 2.5K eqsy-tr-understand THR. ON “AL
s (]S.O0K[] 25.K CUARANTEED CALCULATUR RY Ao M RDE
100 7 7RO TSK - AMIWERTTSEHR, Gaft Packed!

irim,

Autenatir loadiag wod trailing eero

mare  than =090

tranmators. {alculation npeed .
t v bosed in Take 10%

this-{res Discount

Weprrate  power rmovable 113

Handsame hlack ot with sllver

. eilried BT
s

wlm ¥ w

AR

hooklet,

Uses single Texas Instrument “‘Chip
Features found in more expensive units
Student, School

The lowest priee digatnl clock kit fwh cabingty ak
for as wde vin see in LLN.A. smnc:: Devices' whgi- By Sclantific
TEDS neenni dept, took estra pahence in ezigning tu Zrve Pevices
INTEGRA you the finest digital clack kit using the iatest tech-
CIRCUIT Piguer in an wasy-to-understand Booklet, The cabinet- cLocK KlT
making section Kives i the interinr decorating’’ tourh
SOCKETS s that [t may Ht intn asy room at home, shep e Ly Only
Buy Any ¥ wilice, Yralnut Jamunated tapered front cabinet, with 3 '!h $
"y 14-Pin, dual in line . 5.48 gold-line front. Tapered [exs for eaxy mewng. large
El!l--Pin' dual in line “gpl G T-wegment Auorescenr  “olus-green paluraid ®
I 70-5, & or 10 pies 0 pel #low for the latest easy-viewink, FEATURER: & display
v m v tubes. completely etched and thru platad eveait baacd, WITH CASE

Poly Paks Will Never
Be Undersold!

il 16rs, lorludes Rel} outputs for
aptians, wired for
Indiontes HOUFRS, MINUTES,
wy. Gift pugked, Wi o lbs,

qae with timer gy
12 or 24 hour displey.
SECONDS. 116 VAC &0
£ B” x ¥i2” x 3 case

Buy 3 = Take 10% «ff
» Smaller & rgure
compact

mwy  be

‘HAM” UHF 400 MC
HIGH POWER ;:1:
TRANSISTORS,{

o $3.95

ALPHA-NUMERIC 7-SEG. READOUTS 250 -7
Flowiescent Hlues e i3 and fetters. -
H & M. Characters Filsment V. . 3 far
[wixi7* 1,735 = L.7% L1680 & STH” 1.8V AC/DE 42 mils [T Sacket — 80¢ 19
y Ol SLIM.T* 1.6« G ATB¥ 40 x .20% LBV AC/DC 32 mils [ Secket — 30c
aCompatible te 7-segmant drivar I€'s. SLIM-T * g

Qnly i '
E |3 — ULEDS™, visible, micra-minlaiure, axial leads - 31
3 for $10. iE B 3 iERe attres, b, T 1R wolends o dl
g 1 2 — “LEBS", vivible, jumhn, red, TO-1H . IR 21
Ky ROA ar eqasl 2Nje%2, [] 1 = LED™, invisible, paiabalic cellector, HCA. ... - . .3
NPN, 23 watts, % awmps, T 1 == PHOTO TRANSISYOR, wilh durlingion amp filter, lens. . S
HO-BD cagm, with stud mig. r ° r’ H 2~ pHOTO TRANSISTORS, with daslington sam, 264751, GESL
VOBV max 685, lak ] PHOTO CELLS, Clarex, anncake, <0K.70 whma . $1
. r% & — SOLAR c!l.l.ss.omnm!. #i, 140, flin rww;wmrcults‘;j. ;1
5 2 — SILICON SENSORS, TEXAS, H-ith, Matchalix, vnible, . 51

B-DIGIT ELECTRONIC POCKET
[CALCULATOR ' o] B A A dasic | $3.33

BATTERY & [ 10vne () splay " AMPLIFIER BASIC

‘ :;llllﬂ'l’tlh’ wired, ready te usa! Not 2 kIt —hours savedt
g Most ecanamical and advanced haitery operated pucket
Mokex une

tLarge dcale Integrationd, LY dis-
and 8 umiue apap-arctinon ikeybourd.

calculstor under %100,
dsicgle chip L&T

A g_;’u’ techoulogy
e 3V hettery

For Class AH use, Basie inrindes: igneue 3
540 340 tranmstar high power drver T0-3
SICT, with & pair nf comphimentary 38%.
watt pinstie tronsixtors, e, dNBZ94 npo
and ZN6109 pap, With schematics, printed
¢ipeuit and parta bosrd laynuis.

uf the rmallest

auya%%ﬁ
' ""/ A

can be thrown away af

recharged  wit) . 3 ter use or -
Performa .etddll:lcut:hIa ‘:Itr:lsirn?"t,iwer Lhaeger 1included, i Terms! inld postage, cod’s @8 &, Ratad: net Hd
ainn Fanctions. heetudig Sartion, tultinlication, Divi- & Al Fhone Oncdere: Wahatietd, Mars, LBIT)r 24B-4RRZY
and Division, as e I -3 s or Mixed Multiplication (. Ratail: 211 Aibion Si., Wakelieid, Mags,
10 digits, For saded ronemennitt, bulence up 1o /A / 0008 MAY BE PRONEU iN
decima) p‘. e 8 ed ronvenlence and simplicity the / X
digplay. Additi xed to twa places in the eight digit® 11 15¢ CATALOG on hiber Optics, “1Gs, Semy's, Parts

« Additional display andieators denote ouprfipy

Eugrantes, (nft pached., Size:

€ the eight digite ang r
aign). Includes mimplified instrgzé‘ﬂ)tz:“ i
1

JROLY BAKS.

Fminng
bonklet, Facrory
X KL,




These nets will meet one hour later GMT with the shift to Standard
Time in {¥et, RPBIX repoets the formation of the Wartensbusg OW
Net with charter members WAPDES, WBHFOM | WADZES, RQZJS
and KPBIX; the net meets at § P.M. Mon. an 28.5 MHz. KOGXZ hay
been appointed QRP ARC Tnternational Representative for the Zem
vall area; Steve welcomes correspondence from both members and
non members, KAONK was a featured gpest on KCMW in
Warrenshuig, where she made a broadcast about the audio reader
srvice, WAGIZG, osteopathic physician and professor at Kithsville
College of Osteopathic Medicine, was honored by the National
Board of Fxaminers for his contributinn to licensing tests
administered by the Roard. Congrdtulations to: WNBENG, who
passed General Class exam: and to hew Novice WNBETWL., XYT of
KORPH, Traffic: KPONK 1539, WOBRY 143, KOARM 161, K$BIX
10, WgoUD 62, WHACXN 43, WAPWOC 36, WOGBI 10,
WAPKUH 5,

NEBRASKA — SCM, V.A. Cashon, KPOAL — Asst. 3CM: Velma
Suyer, WAPGHZ. SEC: KGODF. New appointment: WASDHLI ax
FC. Endorsements: WRIRZ ax PAM; WAGUGC and WRDOL as FCs:
WOYFR and WAPLXD as OPSs,

Net Frag,  OMT{Davs oNF QT Adgr.

NSN 1 3982 0030 Dy 754 12 WAdLOY
NEB 3590 U215 DY WRFOR
MMM 3982 1230 Dy 1211 i WAGIUY
WNN 3980 1300 M-8 578 23 WaNIK
AREC JuB2 330 8y 204 f WHERZ
CHN 3980 1730 Dy 1050 43 WAGGHIZ
DEN 3980 2030 M-F WAYAUX
NSN I 3982 1330 Dy g1 1a WARLOY

CNARC steak-fry successful with 152 registered amateurs and total
attendance over 1500 Mew Novices are WMNQGWT, WNAGWS,
WNGGXT. Congrats to WARQEX making PSHR July. Lincoln RC
used catl KTONEB at State Fair. Lincola R{' repeater WARVWD
operates 146.16.146.76 Mtiz, WNOGTI needs crystals to start
crystal bank for Nebr,, Kans., Mo, and [a. WAGZOD assigned to
radar site in northern Minn. Box Butte Co, 2-meter AREC net
reports June QN1 135, QTC 1; July M) 21, Gov. Exop proclaimed
Oct. I5-Nov, ) as Nebr. Amatenr Radio Days. WARROQA has
portable station at Mehr, Dept, of Roads bidg, - would appreciate
reéports of severe road conditions this witrter. WABGAT was pictured
in local newspaper with article on his participation during Rapid
City flood. He also was inteeviewed by tocal TV station. WOERN
buildipg new shack. KPHNT and W@DJO had rig trouble but al? is
well now, Speedy recovery to WRTYB in Denver hospital. Traftic:
Culyt WHLOD 106, WAQSCP 83, WAQCBJ 26 WIHOP 26, WOSGA
4, WRHTA £, KQDGW 7, WAPPCC 7, WARGHZ S, WpPLIO 5.
W@NIK 5, KGOAL 3, WRYFR 5, » WAGBOK 4. WODMY 4, WOFQH
4, WAQYGZ 4, WOLWE 3, KQIEN 3, WAQEEL 2, WAGLOY 2,
KOODF 2, WARZQC 2, WAGUIZ 1. (Juney WRGEQ 37, WABQEX
28, WARIIH 12, EQHNT 4.

NEW ENGLAND DIVISION

CONNECTICUT 3CM, John McoNasser, WIGYT SR
WiHHR. RM: K1EIR, PAM: K1Y0S, VHE PAM: KISXE,

Ner £req. Time;Days Sess QT o

CN 3640 1900 Dy 6% BIY 358
2200

CEN 3965 1800 M-S 30 K24 19%
1) Su

VHF 2 145,90 2200 M-3 21 20 PP

VHF 6 sn.e 2100 M-S 1o 33

High ONI: ON - W1EFW, W1KTO, WA TGFH, WIMPW, K1EIR and
WIEIL CPN - WIGVT, WIMPW, WA INCK, WAINLB and K1YGS.
SEC WIHHR suggests an AREC ddll for all areas, Who can report
the greatest activity? Contest ts open to al)! Director WIQV urges
vlubs to warn of potential violation of FCC cegulations prohibiting
the ute of amateur stations for peconiary interest — phorespatch,
auto-pateh and epeater station misuse (even unintentionalt could
result in restrictive reguiations, With sincere rogret we add WIKXM
to the list of Silent Keys — Corky was well knoewn to muny
awatewrs, Conn, Wiveless Assa, new afficers WIECH, pres,, WIRIH,
vicg-pres,; WISG, secy,) WIBDIL, treas.. WIBGD, comm. tagr,
Murphy*s Maruuders held FR Plenic — also Tei-City ARC, KIYGS
went new CPN roster 1o wmembers, WIENZ and K1MOU provide
activity for the Worked All Conn, Towns Award by providing a base
statton and 4 mobile unit covering hard to get towns, contact them
or RIRIH for information, Congratulations to: WAIMNM for
Advanced Class; WALOID for General Class and WIMPW tor Righ
QNI on both N and CPN! Public service is a basiv yardstivk for
measuring the value of amateur sadio; by improving vour ability you
will be able to contnbute your share! Traffic: WIKFW 484,
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PURLISHER Y THE ARERFICAN '.IBID RELAY LERGUE

*kk QUESTIONS sk

A e

How can | stop the VHF parasitic

# oscillation in my amplifier? s
“ Where can | find a circuit for alow &
¥ noise two-meter converter? D
«
* What's the filament voltage on a3
* 4CX300A ¢
!
i A
“. How do | wind a bifilar choke? ;:
: :
n A
wrdek ANSWERS sk &
. You'll find them in the 1972 Radio »

BN

2
#,
o
X
&
N

e ~ . Ry o K
RO K H OO S R

< Amateur's Handbook, the complete%f:

"

manual of amateur radio communi- %

cation. o
2

$4.50 J.S.A. and Possessions, $3.00 f‘
Canada, $6.00 Elsewhere. Clothbound 7
Editian, $7.30 U.5.A, Possessions and g
Canada, 58.00 Elsewhere. ::)
.'K.

%

AMERICAN RADIO RELAY [EAGUE 3
Newington, Connecticut 06111 ::

b
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Give yoursel
a tactical aovantage!

HARRIS
> T . Plus
RF.601A AUTOMATIC ANTENNA COUPLER
. If you don’t have a broadband antenna
The RF 130 available, the advantage you gain from an
1 K'W HF/'SB auto-tune transmitter can easily be last,
The HdF-GDM AqtomatichAnteng? Cougler
H was designed i tune whip and long-wire
Tran Smlﬁer antennas up to 800 feet away, Iis accurate
. and rellable tuning assures frequency
With Plus... changes in [ass than ten seconds

And More P‘US anywhara in the HF band.
. Plus

RF-S05A HF §8B/1SB GENERAL
PURPOSE RECEIVER

The AF-8054, the first really new HF
synthesized receiver in ovef a decade, is
the perfect companion to the RF-130
Vransmitter. Full coverage from VLF to HF
{up to 30 MHz) . . . 2l solid state . , .

LSB, USB, AM, CW, ISB, for reception of
voice, telegraph, teletype, facsimile and
high speed data signals. Two words
deseribe it: versatile and degendame, Stack
it with the BF-130 Trensmiiter tor

your tactical advantage,

Plus

RF-507 PRESELECTOR and
PROTECTION UNIT

Gritical communicaticns often requirs
transmitting and receiving at the same time,
often at relatively close frequencies. This
leads to a drop in receiver perfarmance
from biccking, intermodulation and cross-

When you get right down to maodulation, and can even [ead fo
it In tactical communications . . . permanent receiver damage, The RF-507
the reed to know and the need Preselecior and Protection Unit is designed
to tell ., . what do you to eliminate ihese problems and increase
really need? overdll receiver sensitivity and selectivity,

You need narrow-tihd The RF-507 is completely seit-contained,
secure voice and high speed dats including power supply, and is a perfect
capabitities. You need rapid camparijon to the AF-505A Receiver/ RE-130

automatic tuning, power sourca Transmitter, permitting full duplex operation,
flexibility, full remote contro)

i itity. THera are more PLUS details available.
?: Eﬁgﬂ%ﬁ"ﬁ;ﬁﬂi’;‘ﬁﬁ;’{ tj;ua Write us today tor itlustrated brochures. d e
atata-of-the-art has to offer; the Thényoucan.., C I l I .

7S Fonamter, Stde tl']@m
Build what

you need.

RF COMMUNICATIONS, INC.

1680 University Avenoe, Mochaster, New Yotk 14650, US A
[elephone: T ig;:uo; Cable. RFCUM Rathestar, K.Y

A Subsirfary of Harris-tatertype Corperation

The RF-130 has exactly what
you need . ., and mora! Modas of
uperation include UISH, LSB,
AME {compatible AM), CW, and
2 or 4 channel 1SB (DCA or CCIR
compatible). Plus solid-state
design, modular construction
affering ease of maintenanca,
and much more. Give yourself
the 1actical advantage
transmitter,



WAIGFH 126, WAINLD 127, WA1KV1 106, W1MPW 104, W1BFY
100, WALFCM 81, WICTI 73, WAIGGN 65, K1YGS 58, KISXF
51, WIKV 44, WAI0PG 44, W1AW 37, WIGVT 35, WIRML 29,
WAIGLS 24, WAINCK 20, WAINYU 14, WA1PHF 14, W1OV 9,
WICUH 7, WAIMTZ 4, WIBDT 3, WALOPB 3,

EASTERN MASSACHUSETTS — SCM, Frank L. Baker, WIALP
- BEC W1AOG received reports from: Wls BAB, LE: Kis DZG,
ZUP; WAls DXI, QEK, We need ECs for many cities and towns,
write either of n3. WIQG, WiDOF are Silent Keys, V02GD maniled
around these parts, WIARU Is on 75, WAINRV has 134 countries
confirmed, WiTIV on 75 on the Cape, WALEYY has sume Z-meter
fen rigs on the way, WA1PZI active an the pir, W1DMD on 75 some
and B0 cw, KIKTH active on several bands, Ex-WIEEL now is
WIUZ, DLIAA/WL deing phone patch work and his XYL is
DEACK/W1 very active on YL ssb system 143352 kHz daily, also on
2meter fm, WALTHIHAII have 2 more calls i thelr QTH:
WNIQNV-QNW. WINF doing some [ate DXing at njght. W1VN now
in Chelmsford, W1ANB has his old call back, ex-W1QD. WAIs JWQ,
CDW, OTF members of the Middlesex ARC were on a taped show
for Amateur Radio on station WROR-FM, WALGZQ has a new QTH
in Lawrence and Is mobile, WA 10ML in Maine for vacation on 2 fm,
WAIOZI high power rig for 2, and a colinear for 6, WAIMHJ has
TA33 bark up agein, WALPDM has Advance ticket and has new
Tempo 1. WIPL still very busy at work. Appointments endorsed:
WIAYG, WISR/WIMTQ, KIKTH as OOs; KICLM as ORS;
WAIDEC, WAIDED a3 OPSs, WIALT is new EC for Brewster,
WAIQMZ is a new ORS. KIWYT back with Holiday Inns in
Memphis, Tenn, K1AMP, WAIMCJ, WIKP are on 2-meter fm,
WIKP on a trip to Ore. WICMU went to Nawfoundland, W1BY up
in VE.Land, W1AYG on many bands, WALQEC now in Albany,
NY; he was EL6C for a year, WA IDPL teceived County Award No,
10; 500 counties all on 6 phone, Massaspit ARA held 2 meeting and
showad some filma, WIELF retired fram the Post Office. K1UTW,
WAIEZB, WAIGGR are on Z-meter £m. Many of our gang went to
the OUTC luncheon in Portland, ME, New Novices: WN1s OMM,
OQMQ, GNB, ONL, QNX, ONY, QPL, QOR, QO8, QP{, QPE, QPD,
QPI, QPK; WALs QNP, ONE, QNN, QNQ, QPA, QOOG, OPM, QOV;
let's hear fzom you,

Net Freq. TimeiDays QNI QT Mgr.

EMN a664  1904/3200 Dy 432 07 WIQYY
EM2MN 145.5  £%00 Dy 116 118 WAIOWQ
NEEPN 39485 0RA0D S 7 5 KIEPL
GMUBN* £0.85 1930 M-F 43 KIOKE

*June, WALINCY, WALIPBU on 2. The following got together for &
luncheon for WINCK btefore he left for Calif,, Wis NWZ, JHY,
GPZ, MOJ, TT, AAC, PKV, ALP; WA ls MZF, GAE, Traffic: (July}
WIPEX 416, WAIMSK 190, WAIMYA 127, WALQWQ 125, WICE
71, W1ABC 56, KIPRB 49, WA10ML 30, WAINRT 235, WA10Z1
15, WALQE] 19, W1AQG 16, WAIMHEI 7, WAIIFE 6, WALQAH 5,
WAIPDM 4, WAIFNM 2, WiLE 2, WIMNEK 1, WIPL [. {June)
WICE 119, K1PRB 58, WALOMM 23, WAIDJC 20, WAIMHI 20,
WAIFNM 9,

MAINE - SCM, Peter E, Sterling, KITEV - SEC: KICLF,
PAM: WAIPEN. RM: WI1BJG. The New England Chapter of the
QOTC held 2 luncheon July 22 at Howard Johnson’s Restaurant,
Invited were members of the QCWA and Barnyard Net members and
their friends. A good time was had by all. New officers for the
Northeast Area Barnyard Net arer WESFS, mgr.; WICTR, asst. gt
WI1EFY, chkief op. WITDK had a very nica get together at Kezar
Lake, I would like o see some good participation in the Maine QSQ
Party coming up the week end of Nov, 4-§, Get your rigs fired up
for the contest. New hams in Maine are WAIQMU, WAIQPB,
KIMTI has worked [nd, on auora for state no, 25, K1GAX now is
Jumeter fm mobile, The WA IKGP repeater has changed frequency
from 34/94 to 28/88. Northeast Area Barnyvard Net reports 26
sessions, 734 check-lns, 2 traffic for July. Traffic: WA2QNT/1 43,
KAGUP/L 37, KITEY 7, WA INMW 5.

VERMONT ~ SCM, James H, Viele, WIBRG -

Vet Freq, Time(Z}iDays onNr o org W,

VTPO 0% 2100 Su ™ 12 K1B0#

Carrier 39321 1300 M-8 460 18 W2OWP

VTSB 909 2290 M-8 nm T KIYGI
1130 8

Green Mt. 3932 2LI0M-S W12

NHVT 3685 2300 Dy o4 37 WIuGH

Welcome pew amateur WALQPN in Newport, Congrats to WN1PLS
row WAIPIJ Advanced Class in S0. Burlington; WA2CO0/1 now
WAILQQP in Plainfield, K1IUS went to Bosion for Advanced and
Extra Class exam and is portable in Westmore for the summertime.
DI1US was portable fiere and submitted activity report for the
month, Must be a first for the section. Traffic: KIBQB H17. KI1YGY
36, KIOXD 33, DI1US/1 22,

JOIN THE SSTV GROWD

|
gt THE FINEST FOR OWLY $3 39,95 firniny
Y

NY wetiututs ate

L& UNIDUE MAGIC EYE SYNC INDICA TOR SYSTEM ETIML-
NATES SYNC PROBLEMS, FROVIDES siMPLE EASY Tun.
ING,

LJDESIGN EXCELLENCE - 11 IG'S, @) TRANNIS [URS, AND
55 DIODES FOR TOP JLUALIT Y PICTURES,

WWERSATILITY - COMPLETE MODE SWITCHING FROM
FRONT PANEL CONTROLS,

I&R ELECTRONICS
BOX 1646

Poughheepsie, N.Y.
{12601)

<Send for free
intormation

lnst. manual $1.00
w/color phelo

HELPFUL
HANDBOOKS:

ALL ABOUT CUBICAL QUAD ANTENNAS
New data in 2nd ed. of world-famous text $3.95

BeaM ANTENNA HANPBOOK, 4th ed.
All about matching, beams, etc,, 6—40 mirs. $4.95

THE TRUTH ABOUT CB ANTENNAS
New Truth Table rates 10 popular antennas $4.95

VHF HANDBOOK
Propagation, circuits, test equip., antennas  $3,85

CARE & FEEDING oF POWER GRID TUBES
Design, application and operational data  $3.95

BETTER SHORTWAVE RECEPTION, 2nd ed.
Receivers, alignment, projects, antennas $3.95

ELECTRONIC CONSTRUCTION PRACTICES
How to build equipment the right, easy way $3.95

Buy these popular handbooks at leading amateur
dealers, or direct from publisher {please add 25¢
for postage/handling). Write for free booklet.

RADIO PUBLICATIONS, INC.
Box 149, Wiiton, CT. 06897
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You get more for your money from NRI

TOTALLY ENGINEERED
4]

FOR TRAININ

i

SOLID STATE TRAINING~Learn-by-doing with NRI equipment. TV-Radio Servieing course includes 28" color TV,

with handsome woodpgrained cabingt ot no eitro cost, wide-band service type oscilloscope, color bar erosshatch
generator, transistorized volt-Qhm wmeter, and yolid-state radio kit. Other courven equally complete.

NRI Programmed Equipment Gives You Priceless Confidence,
Makes Learning TV-Radio,Electronics Fast and Fascinating

NRI pioneered the idea of supplying home-study
students with custom designed training kits to
give practical on-the-job experience as vou learn.
Today, NRE's “3-Dimensional” training can’t be
equalled, You get more value—{rom the exclusive
Achievement Kit sent the day you enroll, {o “bite-
size® texts and custom training equipment, Learn-
ing 'TV-Radio, Electronics or Communications at
home is easy, exciting, the NRI simplified, drama-
tized way.

BE A SKILLED TECHNICIAN IN AMERICA'S
FASTEST GROWING INDUSTRY

Regardless of your educationai background, you
can learn the Electronics field of your choice the
practical NRI way. The NRI color cataiog, gent
to you free and without obligation, tells you how
you can gualify quickly to be a part of the fust
growing Electronic Age; about engineering jobs in
business, industry, broadcasting, government, now
offered to men without college degrees. [t will
apen your eves to the great number of success op-
portunities available right now in the high-pay
world of TV-Radio ServicingMBroadcasting-Com-
raunications and Industrial-Military Electronics.
With NRI technical training, you can take vour
choice of a wide variety of career apenings or have
a business of your own. And if you choose one of
five NRI courses that include FCC License prs}g-
aration, vou must earn your FCC License or NRI
refundg your tuition!

MAKE $5 T0 $7 AN HOUR EXTRA
IN SPARE TIME STARTING SOOK

Tens of thousands of NRI graduates are proof
it is practical to train at home in your spare time.
Keep vour present job while preparing for a bet-
ter one, and earn $5 to $7 an hour extra in spare
time while vou train, fixing sets for friends and
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nelghbors. NRI shows vou how. Equipment vou
huild and keep becomes useful in your work,

STEP UPT0 BETTER PAY, A BRIGHTER FUTURE

NRI can help vou, but the decision to act must
come from you, Dercide now to move ahead ...
mail the cmg&on today for your FREE NRI calor
catalog. N Training, 3938 Wisconsin Ave.,
Washington, D.C. 20016. No obligation. NO
SALESMAN WILL CALL. g T

APPROVED UNDER Gl BILL,

If vou served since January 31,
1955, or are in service, check GI
line on postage-free card

orin coupon.

MAIL NOW for FREE CATALOG

NRI TRAINING 19102 )

3939 Wisconsin Avenus, Washington, D.C. 20016

v Rush me your new catalog, ! have chacked the fistd

of most interest to me. NO SALESMAN WILL CALL,

€1 T¥-Rydw Sarvicing
{with cofor)

77 Advgnced Color TV

L Samplete Communicatons
Efictronics

il Camputar Electranics .
I Elettrenles Yachnology

3 Electronies for Automation

1 Baze Elecironies

=1 Math tor Electranics

i) Basic Data Peasassing and

|

|

|

|

|

1 FCC License I

I Alfcralt Cammunicetions |

123 Mobils Communications Fomputer Programming |

1 Marina Communieations 1 Autamotive Mechanics I
T Amateur Radio 1 Appliance Ssrvicing

[ GHECK HERE FOR FACTS ON Gl BILL }

|

|

i

]

Name Ags.
Plaase Pring)
Addrass,
Gity Stale. 2ip,
L. ACCRAKDITED MEMBER MATIONAL HOMR STUDY COUNCH, _



WESTERN MASSACHUSETTS — 5CM, Percy 0, Noble, WIBVR
~- BEC:; WAIDNR., CW RM: W1DVW. UHF/VHF PaM; WIKZS,
WMEN held 5 sessions with WALDNE, WISTR and WIKZS as NCS,
ONE was 42 and traffic 9. WALDNB, WICSF, KITUG wnd
WAILILGU were active during e severe rain and wind storm in the
vicinity of Belchertown. WMN held 31 sessions with 2 QNI of 169
and & traffic total of 144, Top five in attendance were WIBVR,
WITM, WISTR, WIDVW and WI1ZPR, WIKZS has ap 1100 watt
metor generator gnd 12 volt emergency power. K1IVM, WAINXT
and WALILUX are NOS for the Z-meter repeater on Greylock.
Among those checking in are those an bikes, on motorcycles, on
foot; one cheeked in while in the bathtub and another while
mowing his lawn. WAILGU handled much H & W traffic during the
Pu, and N.Y. disaster, WIJH, WAILNFE and family wisited 11
countries during the summer, Wl ZPB is very active on RTTY nets.
From the WM AREC Repeater Assn.: Repeater WA 1KHC had a QNI
of 28 during an alert during Hurricane Agnes. They now have
reviproeal agreements with Pioneer Valley repeater KGQ 19/79 and
with Torrington 25/85, No other bulleting received this month so
report is short. We would appreciste activity reports from many
more of you. Traftic: (July) WAILPT 138, WIBVR 125, W1ZPB 32,
WiDVW 81, WITM 60, WAILNF 38, WAILGU 30, WIKK 22,
WAIMIE 3, (June WA LLNF $6.

NORTHWESTERN DIVISION

ALASKA ~ 5CM, Keneeth R, Klopf, KLTEV() ~ KLYEWH,
died July 27, 1972 In Fairbanks of Cancer. Sandy, 58 vears old
adopted Alaska as her home in 1959, She became a ham shortly
fheteafter homesteading next to Ruel and Nancy (her daughter)
Dittman's homestead near College, Sandy wux a2 known Alaska
writer and had slso worked in various cupacities at the Univ. of
Aleska, During the 1967 Fairbanks Flood she turned in such an
outstanding communications performance sty was appointed BC
and holding this appointrment was latgely the creator and foender of
the Northern MRegions FEmergency Communications Svstem
(NOREC). Her authorship of a bill in the legislature was an early
precursor to what has now become the Alaska Department of
Environmental Conservation,

IDARO — SCM, Donald A, Crisp, W7ZNN — K7TENE reports
excellent coverage from the 2-meter repeater located on YO19 foot
high Garns mountain in Southeastern Idaho, The repeater
frequencies are 146.34 in and 146,94 out. KTENE uses n 450 MH2
link to control the 35 watt repeater. Over 150 hams registered for
the WIMU Hamfest that was held at Mack’s kan, ldaho, Aug. 4, 5, 6.
WIDWE is net contro] for the §.E, idaho FM Assn, CD net which is
held each Tue, at 0300 GMT using the Gams Mountain repeater.
PMans are progressing for the formation of an daho section CW net.
I you axe interested in participating in this net, contact X7NHV,
WIGHT, WIIUQ or WI2ZNN. FARM Net report: 31 sessions, 1163
¢heck-ins, 110 traffic. Traffle: WIGHT 216, WY 33, WATRDD
31, W7ZNN 19,

MONTANA — SCM, Harry A. Roylance, WIRZY — Asst. SOM:
Bertha A, Roylance, KTCHA. SEC: WTTYN. PAM: WATIZR.
Montana Traffic Net for Tuly had 837 check-ins, 21 ssssions and 27
pigces of tratfic handled. W7EKB has & new $£-301, W7IPD 1s now
a Life Member of ARRL. W7YB repeater is on the air on 16-76 and
covering a large area of southern Mont. This now makes § repeaters
using 34-594 and 16-76, Plans ate being made for another repeater on
Kings Hill and one at the radar site in the Judith mountains. KTLDZ
was elected pres, of the Glacier-Waterton Hamfest for 1973 and
WATIQS is vice-preswUtah will host the WIMU Hamfest for "73 with
WIMXZ bolding the job of pres. WATOBH has been appointed OO,
Plans were made for the fourth VHF meeting and was held in
Helena on Sept. 23, WATHAG is enjoving an extended vacation
traveling in Mont. and idaho, WYAER, WIDXG and WATGVT ate
on two meters in Glendive, Trafflc: WTISA 21, WTEKB K1,
WATIQS A3, WTLBK 31, WATOBH 14, WATTZR 8.

OREGON - 5CM. Dak T. Justice, K7WWR — SEC: W7HLE.
RM: K7GGQ, PAM: KTRQZ, R7THO and WATOTZ are on 6
meters from Bend and Madras, respectively, WATQAU, WATQAY,
WATOML and WN7RTA are practicing the art of handling teatfic an
NSN. WTIT is using 2 new Gladdin 25 on 2 fm, WNTOVE thas
become WATUBI, with the help of the EARS group, WN7SVV
copies 13 and 15 wpm on the EARS practice net (3710 kHz Tue,
and Thuxs, at 9 P.M.), Traffic: {July) KTNTS 142, KTOUF 113,
WATIFS 66, WATMOK 19, WTHLF 16, WILT 12, WIMLI 10,
WIIWN 6, KTWWR 6, WATKRH 4, KTGPG 2. {June) WATKRH 3.

WASHINGTON - 5CM, Arthur Henning, W7PT — SEC: WIUWT,
RM: WIGYF. PAMs: WIGVC, WIMCW, VHE PAMs: R7BRO,

FREQUENCY STANDARD

Only
$32.50

fless baiteries)
POSTPAID USA

* Precision crystal

® Fully guarantesd

® Markers of 100, 50, 25, 10 or § kHx se-
lectad by fron? panel switch.

® Zaro adius! sefs to WWV, Exclusive circuit
suppresses unwanfed markers,

¢ Compac! rugged design. Attractive, com-
plefely self contained,

* Send for free brochure.

PALOMAR
'ENGINEERS
BOX 455, ESCONDIDO, CA 92025

P~ caystaL BarGains Y

Depend on . ..

We supply crystals from
18 KH; to 100 MH; in
many fypes of holders.
Over 6 million crystals
in stock. We manufac-
ture crystals for almost
all model SCANNERS,
MONITORS, 2-WAY
RADIO, REPEATERS, ETC.
fnquire about spacial
guantity prices. Order
direct with check or
money arder.

For first class mail add 15¢ per
L crystal.for alrmsil add 20¢ es,

DIVISION OF BB
AN & SON
ELECTRONICS, INC.
2400 Crystal Or.
Fort Myers
Florida 33201
{813) 936-2397

Send 10¢ far naw
catalog with
oscillater clreuits
and lists of
thouzands of
frequencies in
stock,

SPECIALS! CRYSTALS FOR:
Frequency Standarda

100 KHx (HG13/1) $4.50
1000 KHz (HCB/U) 4,50
Aimost All GB Sett, Trans. or Rec. 2.50

IEB Synthesizer Crystal on request)
any Amatenr Band in FT.243
{Except 80 meters)
B0 Meter Range in FT-243

I Eolor TV 3579°645 KH: (wire Ieads)
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omcth
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The amazing Millen dipper has

Solid State-

(1) No power card.

Periormance equal to or superior to the
®best tube type dippers.

1.6 to 300 MHz
@Smonth meter reading over tuning rang
@Good Dip.

- Sensitive metering system, using
@zero suppressing circuit.

®Q-Multip|ier for very sensitive
absorption-type wavemeter.

Lompiete with coils, alkaline ‘ Ilo
battery and carrying case e
' P
POLYPROPROPYLENE

TEL. ($17) 324-4108
CARRY CASE

J ME S MHLLE MANUFACTURING COMPANY, INC. _
150 EXCHANGE ST.. MALDEN, MASS. 02148 — &

BOTECTIVE

Hybrid Quad .. .. featuring

A BRAND NEW IDEA FOR SUPERIOR REFLECTOR QPER-
ATION. A HIGH Q QUAD REFLECTOR ELEMENT LSING
MINI.PRODUCTS NEW MULTIBAND HIGH POT LOADING *
PROPERLY PHASED WITH A LINEAR DRIVEN ELEMENT
FOR MAXIMUM GAIN AND MAXIMUM FRONT TO BACK
RATIO. HERE IN ONE SMALL PACKAGE IS PERFOR-
MANCE NEVER BEFORE THOQUGHT POSSIBLE WITH
MINIATURE ANTEMMNAS,

FOUR BANDS - &, 10, 15, 20 METERS
HIGHER GAIN

HIGHER FRONT TO BACK

MORE SANDWIDTH

TURNING RADIUS — 74 INCHES
LIGHTWEIGHT ~ 15 LBS,

WIND SURVIVAL - 75 M.P.H.

5¢ OHM FEEDLINE

1200 WATTS P.E.P.

PACKAGED FOR FPC SHIPMENT

model HQ-1__  $7995 am. net

S 808 * 02 Ee

AVAILABLE AT LEADING DISTRIBUTORS

WRITE FOR ADDITIONAL DATE AND CATALOG TO:
MINI-PRODUCTS, INC., 10B1 W 18th 5T., ERIE, PA, 16502
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K7LRD, New appointment: WIEXM as OO, New RN7 mer. is
WTKZ of Olympia succeeding W7BQ.

Net Freq. TimetZi QNI QTC Sess. Mgr.

WSN 35940 0145 223 76 31 WiGYY
NEN 3700 o200 278 B2 31 WATOCY
NTN 3970 1830 14082 93 31 KTVAS
NWSSH 3945 D130 985 53 3 KIKPC
AREC 3930 1700 Sn 51 3 5 WITTWT

Isfand County AREC through WTUMX club station at Naval Air
Station Whidbey Islatid played very important part in Rapid City
Disaster, They worked arauad the clock with local and Seatite Red
Cros, CD workers and handled over 3000 phone calls and 1129
Health and Welfare messages. Among outstanding ops were
WALDRH, WBSABU and WATNQX ~ 2 really fantastic job well
done and shows what a2 well organized AREC group car do, WIGVC
has mew 2-mefer rig. WAYLQV vclected ARRL Life Member,
K7ZDK/7 Island County EC now has 150 countries. ARKC Pierce
County Ied by K7CZF, EQ, joined with Explover Scouts in search
for lost plane near Sequim. Appointment holders please send me
your certificate for endorsement and renewal and don’t forget that
monthly activity report which is tequired to retain appointment,
Local Zumeter FAX pet time moved to Tue. 8 P.M.; 145,80 kHz,
WATLOQO becoming active in et and traffic operations, KT7BBO is
trying td add Utah, Arie, on 2 meters and 222 on upcoming Metegr
Showers - wahis Nev, and Colo. on 2-meter scatter, HAMS of
Bverett provided PA system for 4th of Tuly ceremonies for City of
Everett, L WIEL doing FR job as NCS on WSN CW net, Traftic:
iJulyy WTBA 521, WTKZ 222, WP 172, KTVAS 132, W7BQ 110,
K70ZA o8, WIMCW 53, W7APS 532, KTOXL 38, WIBUN 25,
WIAXT 24, WIGVC 19, WATKNW 17, W7TIEU 16, WTZHZ 13,
WNITYZ 12, WTAIB 9, WATLOQQ 9, WATLOV 8, K7BBO 7,
WIYGU 7, WATELL 2, WATGVE |, {Fune) WATLOQ &, KILRD 5,
wWi4tB 2.

PACIFIC DIVISION

EAST BAY - SCM, Paul §. Parker, WB&aDHH
WoIPW &5, WBAVEW 25, WB& HH 4,

- ‘Fraffic:

HAWAIL — SCM, Lee R, Wical, KH6BZE - SEC: KHGRZE, RM:
KH6AD. PAM: KH6GIN. VHF PAM: KH&GRU, (5L Mgr.:
KH6DO. 8RC: KH6FOX, ECs: KHes GPQ, BAS, HHG and BZE,
W3KVS and XYL , K411 and JRIINZ were recently in town for
some sun and surf, KH6HIV worked his 100th for DXCC snagging
FM7WW. KHéers GIN, MV and HIM tecently retumed from the
Confusion Net banquet in San Diego. KH6MV came back with «
Caslon 24-hour day-date-time digital clock, Following changes to
local nets;

Mer Freq. Times (GMTi Days
Clunfusion (Patches) 21.400 0001 Al

Eriendly LIv0 2030 M-t

Pacifie Interisland 14.305 Q%00 AN

und Micronesia

Handoras Box F4.277 0430 All

B.E. Asia 14.32¢ 1230 All

Pupule T2B8% 0630 Al

Notification that the Pacific and Mictonesia nets merged was
welcomed and should serve the Pacific atea better, KHOHOG snid
his 402BA 40-meter to KH6RVS, KH6GGW has his Tribander back
in business. KHGQ and famiily vacationed in XB-Land, KHEGOW
reports that the SOih State Hamfest/Pienic was = success, A Yaesu
FT-2F Transceiver went to KH6BRN; KH6GRW the Hy-Gain
2-meter antenna and KH6KH the Tempo swriwatt meter, KHGHIH
mgr, uf lsland Electronics Lafayette Radio cutlet displayed a new
Signal One. CX-7. Another display was the Gertsche/Singermetrics
model FM-10C, KH6HLE uvriginator of this year's gathering received
high prais¢ for its suceess and vowed to promote a higger and betier
event next time. This gathering was the initial event for Hawaii’s
Amateur Radio Week as proclaimed by Gov, Joha A, Butng 2nd
calminated with ARRL's 1D efforts, WAGRNT returned for 60 day
TDY on Fort Tsland and active on the 2-meter repeaters. Also new
on 2 meters WASIOD, WATTET, KH6GMM, KifeBHI, KHGBTV.
EHEX und family passed through on their way to KX6-Land.
KH6AD reports the Honululy ARC has moved their meeting place
to the Kaimuki Library the 3rd Mon, every month at 7:30 P.M,
Matk your calendar, Qet, 21-22, 72 ARRL Hudson Division
Coavention at the Hilton Inn, Tasrvtown, N.Y. Traffic: ¢June)
KHEBZF 10, KHeAD 1, KH6AHQ 1. KHOAN 1. KPDAS/KHS 1.
KHeETG 1, KHOGMP 1|, KH6GOW 1, KH6HCM I, KHGRS 1.

NEVADA - 5CM, Leonard M, Norman, WIPRV ~ SEC: L.L.
Mike Blain, WATBEL, The WA7REL family had daily radio contact

WIRE TUNER

RANDOM WIRE ANTENNA TUNER

All band operation {80-10) with any wire over
quarter wavelength. Absolute 1:1 SWR. Full
amateur lesal power. Turn counting dial an
rotary Inductor for exact resetability. Icleal for
portable or field day pperation,

W ALL BAND OPERATION
MUNITY STANDING WAVE RATIO
HIDEAL FOR PORTABLE
BCOMPACT, 5" x 6%" x 10"

MEULL YEAR MONEYBACK GUARANTEE

SOLD FACTORY DIRECT QNLY —  $63.00
W6's add 5% California sales tax. Send check or
money ordér {$15.00 deposit on C.0.D.'s)

Price F,0.B. factory.

to: 7 PREDUCTS COMPANY

1003 SQUTH FIRCROFT STREET
WEST COVINA, CALIFORNIA 91791

TEL. 213-331-2430

ANTENNA ENGINEER
ANTENNA TECHNICIAN

HF-VHF —or UHF antenna design, de-
velopment experience.

RF COMMUNICATIONS ENGINEER
RF COMMUNICATIONS TECHNICIAN

HF-VHF —or UHF single side band, FM
transmitter and receiver design, de-
velopment experience.

Send resume in confidence or
telephone collect

Andrew A. Andros, President

HY-GRIN ELEGTRONICS CORPORATION

R.R. #3 Lincoln, Nebraska 68505
402/434-9151 /
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EVERY DAY IN EVERY WAY THE INOUE IC-21 IS BECOMING
KNOWN AS THE LEADER IN THE 2-METER FIELD . . .

: * 24 Channel capability

s Separate S and discriminator meter
% Supplied with 8 crysials

% Remote VFO plug

Y% Many other original features

No other unit has as many features at only $399.95, amateur net. Also available
after October first, a limited number of receiver VFOs for the inoue 1C-21 at
$109.50 each, amateur net.

Send your order today to: ADIRONDACK RADIO SUPPLY, INC.
185 WEST MAIN STREET

AMSTERDAM., N.Y. 12010

Please send me . .. ... 1C-21 b $399.95
...... 1C-21 VFO @ $109.50

N.Y.§. residents add appropriate sales tax.
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ELECTRDNICS

, SWB-2 $15.95
SWR BRIDGE READS FORWARD & REFLECTED POWER
SIMULTANEQUSLY 'EASY READ® METERS
DUAL 100-MICROAMPF METER MOVEMENTS MT"I $5‘25
LOW INSERTION 1055 SIZE 5X2X2 BABY TESTER
MAY BE LEFT IN LINE UP TO 2,000 WATTS' 1,000 OHM PER VOLT MT_Z $15‘95
MEASURES AC VOLTS, DELUXE 20,000 OHM-VOLT ¥OMm
. OSTAGE
ADD $1.00 FOR P DC VOLTS & CURRENT, WITH LEATHER CASE,
& OHMS TEST LEADS, KBATTERIES
SHIRT POCKET SIZE ADD $.50 FOR POSTAGE
ADD %.,50 FOR POSTAGE

I QUEMENT rSpE— e~ —
mEctRonies  oor v i€ the World's
AN JOSE CALPOINS aon 294.0464 Radio Amateurs

OUR BEST "HAM" BUY




with friends while on a two weeks vacabion in the Norlhwest.
WATQZB appointed as 00 and OPS. WILX was voted Semor
Citizen of the Mooth foz handling ow traffic for the Senior Citizens
of Las Vegas. WIYKN working on 85TV and RTTY luoking tor
semeone in Keno to mun some experiments with, W7OYQ moved
into new GTH., KTICS sold his ranuh, living in snrall city apartment.
off the air for awhile, KYGOIMWERAY!T enjoying his retirement.
K7YVN and K7ZAU each have a new set of wheels for their mobile
rigs. WATSOI now living in Wé-Land returned to Nev, for a few
davs, WTPRM is vavalioning in the northwestern states, R TUGE fm
repeater is now located in Angles Peak west of Las Yegas and getting
a good work out by tourist in the Reno/Carson City ateu, Traffic:
WIILY 33,

SACRAMENTO VALLEY — SCM, fohn F, Minke, [IF, WaKYA
— The RAMS held their anpual July 4 campout at Crystal Peak in
nortiieastern Sietra County, Those atnateurs who helped out on the
recent tlood disaster in Isleton were treated to a very nice steak
dinner by the Red Cross, K65G had a bull working old friends in the
July CD Farty, As usual, the summer monkhs are very slow - that’s
why the column is very short, Please send me some news items, evei
if it's such as vour mother-th-law and XYL got their licenses and
took uver out rig, Tratfic: (Fulv) W6KYA 2. (Apr) KeYZU 9,

SAN JOAQUIN VALLEY - 3CM, Ralph Sarovan. WelPti -
The Madera Amateur Radio Club meets on the first Tue. of each
munth, at the Madera Court House, Al antatours in that area are
invited fo attend. WAGR Y is experimenting with intregrated curcuits
with great gusto. WEBWM s on X meters fm. WAPSQ is building a
J-meter beam for DX wurk, WBBEZR is active wn 2 mcters fm,
EaWelX) has moved back to bresno, KeGZN pad WAGFBI. ae
experimenting with winipowe: on 2 mgters oy, WoIRY, WAGHIN,
WAOHAC and WHIPL) were at the Sivrra Hamtest in Reno on Aug.
§, 1972, WADHDD has ¢ [00-ft. tower and a YHO-DXX hean.
WABHDH has u Yaesu FYDX-500. (H2BMD and WAGHDH
operated FD and gat 960 points. OH2IBMD has left tor Finland and
has regular skeds with WABHIIH, WHELIRT is beard on 2 meters tm,
WH6SIR is heard on & meters ssb, WAGUPP is putting up a phased
aray on 40 meters. WB6LIFT has moved to the §.F, arca, WAGHIP
vacationed in Canada. WALBK is vacalioning in Canada sl was
mobiling on 40 ssh, WELCM is heard on 75 ssh. WBIXY las a new
2-meter fm rig. Traffic: WAGCPP 12,

SANTA CLARA VALLEY - SCM, lames A, Huauser, WAGLEFA
- BEC: WASRXB. RM: WeBVR. W6AUC reports lots of phone net
activity und also phone patch schedules with Aluska and Hawani.
WHEAUM has received his thousend miles per watt certiticate fora |
muliwatt contact on 1296, Congrats Paul we understand that it is
the first one issued for 1296, Heard on the cw nets WoBVR.
WoYBY, WoNW, WEKZJ, welOU, WAsHA, WaRE and WEDEF
who js alse busy with AREC nets. Bulletin schedule: WeZR] euch
Thur. evening as follows: CW 15 to 20 wpm, 7130 P local, 3590 and
7129 kHz: 888, 3:30 P Local, 3815 kHz: RTTY, 850 Hz shift, 9:00
P Local, 3615 kHz, SCV Mets.

Ner Tvpe Freg. foacal TimeDays
NCN NTS Ja30 &He TR0 PM Dy
SPRCS ARFC 46 MH.2 V43 PMM

5V ARE( 146 MH? ROoOPM T

Traffic: tfuly) WaYBY 199, WoNW 156, WaAUC 117, WaDET 104,
WeKZI pd, WeJOU 31, WaRFT 25, WARHAD 21, WokVE 4. (June)
WankKE 3.

ROANOKE DIVISION

NORTH CAROLINA - 5CM, Chuck Brydpes, W4WXZ - SKEC:
WAEVN, PAM: WB4IMG, (mprovements in licenee class mclude
K48WEB to Advanced and WB4PRL dropped the “N” from his.
WALICS is yoing for Extra, Lots of vacations this month but pets
avtive, NC' Novice Net on 3725 at 3 P.M, having nightly sexsions and
issuing Section Net Certifications. WBATNC is trying to keep Novie
net going su give him QNI. WB4VBM putting together real fine UNE
reports. WAWXZ ran emerpency phone-patch for hospital ship
HOPLE ducked oft Brazil, WASKWC has new tribander perking ax
daes WXZ, The Centrgl WC Tle Net, through WAEXU repeater,
wieching daily and now has teletype repeater, freqs, 146,10 i,
146,70 out, CNCTN it also sending members a tine procedure
muopal and K4GHR. keeps this group well informed. K4GHR also
reports P new Novices as result of Rowan ARS conducled classes,
Congrats apd thanks for the “new blopd,” W4ACY attended the
W.Va, State Convention at Jacksons Mill. K4JO activelv seeking
contacts on VHE, The Raleigh ARS asgjsted the Highway Patrol on

The KW2000B

thetransceiver
with160Meters

ELECTRONICs 099 withspkr

LIMITED

and AC pwr supply

NOWintheUSA

KW Electronics

pwson or SYSTCOMS Inc

10 Peru St., Plattsburg, N.Y. 12901
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Hams, Engineers, Hobbyists

Any surface * $

DATAK’S
DRY TRANSFER

The resulis are
professional,

it looks like the
finest printing!

W 3"{; From Sh-u3 " jetiers
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squipment . .. $5.98 CORPORATION
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Order from your distei-
bistor or directly From:
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thelncomparable CX7A

Six days
(615) 384-5573

CXTA-signal/one $2395.00

CX78-speaker $39.95 i

CXTM-mike $89.50 ) guaiity
ADQHZ CW filter $69.%0

250HZ CW fitler $1560.00

120082 FSK filter $69.50

Exports are our specialty

D Srr3l/arne

“Every CX7A is “burnt-in” and
cycled more than 96 hours—

and  refiability  you

. demanded, Sensitivity, selectivity,
% power oulpul, huilt-in features
. that are available in no other ham
Y gear ever built. 1t's truly the

“Cadillac™ of the Industry.”

Springﬂeld. Tenn.

If you want to "move-up” to the FINEST the CX?A gwe DON PAYNE, K41D, a phone call for personallzad
setvice, signal/one operating experience, a BROCHURE, and a KING-SIZE trade:in on any gear you have

—one piece—or the whole station. P ﬂ Y N E R ﬁ D l o

Nites-Sundays
{615} 384-5643

“'Hs'ﬂ (S sien?"

"W2AU” BALUN-$:12:95=

o=

I LN LR, C N T

HANDLES FULL KW INPUT—~THEN SOME, Broad:
Banded 3 to.40 Mc.

HELPS TVI PROBLEMS By Reducing Coax Line
Radiation

NOW ALL STAINLESS STEEL HARDWARE. 303239

Double Silver Plated

IPMI;RI?VES F/B RATIO By Reducing Coax Line
1.

REPLACES CENTER INSULATOR. Withstands

Antenna Pull of Over 600 Lbs.

BUILT-IN LIGHTNING ARRESTER, Protects Balun

-—Could Also Save Your Valuable Gear

BUILT-IN HANG.-UP HOOK. Ideal For Inverted

Vees, Multi-Band Antennas, Dipolas, Beam and

Quads
IN D EXTENSIVELY BY ALL BRANCHES

DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS

THE WORLD OVER

BIG SIGNALS DON'T JUST HAPPEN-

GIVE YOUR ANTENNA A BREAK

Comes in 2 models. 1:1 matches 50 or 7% ohm un-

»nm*mraw

mm‘m
o ki
3&2‘: Ao
X
M
LALISE
TR
we'll GUARANTEE

Y batanced (coax line) to 50 or 75 ohm balanced load. .
”'fN"}’,‘E,‘Q” 4:1 model matches 50 or 75 ohm unbalanced (coax 110. other balun, at any
THAT COUNTS! line} to 200 or 300 ohm balanced [oad. price, has all these
AVAILABLE AT ALiL LEADING DEALERS. IF NOT, ORDER DIRECT features.
UNADILLA RADIATION PRODUCTS  !4FRS, OF BALUNS RD1  UNADILLA, N.Y. 13849




relaying information and planned to assist the Tarheel Sportscar
Club during their rally by providing communications, RARS alsa
ansisted in Gov. Scott's congratulations on centennial at Flora, 1nd.
The Buneombe County ARC is laying plans to revise their club
constitution, Bs vouts up to date? Having all in order makes for
happy members! | would like to request alf NC amateurs o voice
their opintons in writing regarding possible future  call-sign
proposals. Comments shouid be sent to the FUC as well as the
Lesgue. Traffic: (July) W4EVN 154, WB4VBM 88, K4MC 55,
WAOFQ 38, KAVRBG 25, WAMYNY 18, W4ACY 13, K4GHR 9,
WB4IMG #, R4TTN 6, K4EZH 3, WB4BGL 1, (June) WB4SPC 37,
K4EZH 6, K4GHR 6.

VIRGINLIA — SCM, Rodert J. Slagle, K4GR ~ Asst, SCM: AE,
Martin, Jr., WATHV, SEC: WA4PBG. Asst. SECs: WadlJF,
WBACVY. RMs: WALEUL, WB4NNO, KpPIV/4, W4SHJ, PAM:
WA4FGC, WALGLO and W4YG have a nice special ham radio spot
on local TV and are working on another. KAFEY bhas new Swan
350, W2GHK is chmn, No, Va. Conventon Committee. WaIUJ back
from Furope as is K4FSS, WNAWVV passed General. New Va, XYL
WB4PNY strong on traffic. SEC WA4PBG touring SW UL.S, this
month, $henandoah Valley ARC"s bamfest at Winchester best yet.
Director, W4KFC was there and gave us a report on meeting of
Executive Committee and the Board. New General, WB4WILK,
K4ALMB blew power supply but now back on, DOs WHU and
K2ZHBA/4 finding too much business, WAKAC stili working too
ruch, WBADRB in Israel for 2 month, W8VDA/4 reporis nothing
witty this month, WN4AYW has 16 states on 1§ watts and working
on trangmittet and General with WEBAITT. WB4PWE pumpling gas
thure than hameming, WAMK reports activity light, K@P1V/4 still
fighting other interests, W4LQO back from vacation. WA4EPH back
in Richmond ang is on the air, WB4SKT specializing in Novice Nets,
W4IUI's countles 2611, WASWQG 3029, W4HIR settled nn eastern
shore. WB4KIT now on 2 fm. $B-102 of WB4RZW working flne.
WB4GMC new QLF Editor for SEVWA,

Net hidz Timeriayvs
Virginia Salt Mine Net 3947 NTI8/1630 M-¥
Virginia Sidetand Net 935 18002200 Dy
Virglnia Slow Net 3630 1830 Dy
Virginia Fast Net 3680 1904 Ly
Virginia Fane Net 4T {930 Dy
Virginia RTTY Nat 615 2004 Dy
Virginiz Post Office Met 3908 2218 T

Traffie: (July) WAYZC 236, K4KNP 214, WEVDA/4 183, KDPIV/4
129, WA4FGC 88, W4UQ 78, WATE 73, WB4KIT 50, K4GR 49,
WB4PNY/4 46, WA4LIF 39, W4HIR 37, WB4DRB 33, WA4PRG 30,
WRB4SKT 28, WA2BEX/4 27, K4FEY 27, K4VIG 27, WB4KBI 23,
W4KF(C 23, W4FQV 18, WB4RZW 14, WB4FDT 13. WB4PWP 12,
WATHV 11, K4LMB 7. WASWQG 7, W4MK 4, K2HBA/4 3,
W4LQO 3, (Juney WB4PNY/4 137, K4FEY 38, WA2BEX/4 32,
WBAFDT 23, WA4WQG 12,

WEST VIRGINIA - SCM, Donald B. Morrs, W8IM — SEC:
WASNDY., RM: WBSBBG., PAMs: W8DUw, WBIYD, KECHW,
Phone Net Mgr.: WBEBMV, WVN W Net: 3370 at 00012 daiiy.
Phone Net, 2300Z on 3989 daily, RACES-CE Net Sun. at 1200Z
und 1700Z on 3997.5 kHz. Remember West Va. State Radio
Council Meeting, Oct. 14 at Parkersburg, Dates for 1973 West Va.
State ARRL Conventlon at Yackson's Mill are June 30 to July i.
KS8VAH and K8UZX held Novice radio classes in the Parkershurg
atea and following new usmateurs are WNSMWS, WNBMTP,
WNEMYK, WNEMWC, WNSNLI, They report ARRL training aids
quite helpful. WBBIJW has pew keyer and would like to sce mote
traftic, WEBANES hns vew TR-22 and likes vhf fm, CW Net with 98
stutions passed 29 messages and the Phone Net with 413 stations
handled 114 messages, WBABMV made PSHR, WBHAX new asst. EC
for Marlon County, WBIM received YL-RL 100 certificate.
WABYCD now has Advanced Class license, Traffic: WBACYB 78,
WBBBMV 46, WBRIIW 34, WBIWX 19, WABYCD 19, WBBNES 16,
WABPOS 14, W8IM B, WABOKG 8, WNSKMJ 7. WBBBBG 3.
WHBDXF 4, WBSEKG 4, WASYWK 3, WBAEC 2, WABFRO 2,
WABLFW 2, WASNDY 2, WBWVA 2, wWaIMX 1, WBKWL 1,
WARTHX [, K8zZpY .

ROCKY MOUNTAIN DIVISION

COLORADO ~ SCM, Clyde . Penney, WAPHLQ — SEC:
WAPQOY. RM: WOLRN. PAMs WBPAWG, KOCNV, WOLRW.
WADPWYP, CCN held its annual picnic on July 23, and 2 good time
was enjoved by all. WBOAXW ir a new member of the BSN. We
welcome WPLAE back after 2 brief stay in the hospital. WAQNFO
also back from the hospital, is 2 reguiar NCS on Tue, for the CCN,
and an alternate NCS for the Colo, Emergency Phone Net on Sun.

Home
training in

AMATEUR
RADIO

NRI, leadsr In Communications, Television, Elee-
tronfes and TV-Radlo home training, now offers the
first in Amateur Radio courses, designed to prepare
you for the FCC Amateur License you want or need,

Don't lose your favorite frequency

The FCQ has sald *‘either-or" on licensing, but to
pase Advanced and Extra Class exams, you need
the technical guidaence as offered by NRI. NRI
Advanced Amataur Radio is for the ham who alrerdy
has n General, Conditlonal or Tech Class tickef.
Basjie Amateur Radlo is for the beginner and in-
cludes transmitter, 3-band receiver, cade
practice equipment. Three training plans
offeved, Get all the facts. Mai]l conpon. No
obligation. No saleaman will cali on you.
NATIONAL RADIO INS8TITUTE, Wash-
ington, D.C, 20016,

‘l.ll.....'..IuAJL h")vv LR R NN NN
* NATIONAL RADIO INSTITUTE 50-102

-

-
» Washington, D.C, 20016 :
i Pleass send me information on Amateur Radio o
o training. ™
? Name Age s
: Address .
L]
* City State___Zip :
. .

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

LA R AR R R N R R R R RN YN

“CHOICE OF THE DX KINGS”

the CUBEX

oo

*e

y / \\
FIBERGLASS
2 ELEMENT—3 BAND KIT SPECIAL
2 End Spiders {I pc. castings)
16 Wraplock Spreader Arm Clamps addg7.504r PPD
Write for FREE BROCHURE and Price List
Phone: (213} 758-8106

QUAD KIS
CONTENTS ONLY
1 Boom/Mast Coupler~f.d,
1 CUBEX QUALD Instruction Manual  Frt. Cont. U.S,
CUBEX COMPANY
YOU CAN'T SAY “QUAD" BETTER THAN “CUBEX"

All models available “WIDE-SPACED"
8 Fiberglass Arms—akyhlua color
69.95
aluminum
2-3-4 or more elemant Quads available
P.0O. Box 732, Altadena, California $1001



NOMW crom MurcH ELECTRONICS

THE ULTIMATE TRANSMATCH MULTIBAND ANTENNA 10-80 M
See Low McCoy's article July 1970 QST, also 1972 Handbook o Fisld Proven £ years
& lse with any coax or end @ Sealed center insulator, 102

fed random wire svtahns,
ideal for apartment dwsllers

e 2 kW P.EP. (1 kW cantin-
uonst 1:1  SWR to trans-
inittar _ ]
10-80 continucus, including
MARS

Built-in Monomatch SWR

ft. copperweld antena wira,
30 fewt heavy duty twin lead
Coax fitting to connect twin
lead to 52 ohm transmission
lina (68 feet or more, not
. in¢luded)
Ready to use. Great an all

- bands without a transmatch.

indicator Even better with the Ultimate
® Heavy duty throughout
[ ]

Transmatch
o pacltors) s 127 % 12 d ¥ 5% h, 3% Ibs MODEL 6BA, 2000 w P.EP.  $34.50 p.p.

counter and ltogging area MODEL UT-2000 $119.95 MODEL &8B, 1000 w P.E.P. $26.50 p.p.

MURCH ELECTRONICS __ Box 35 Franklin Maine 04634 _ _207-565.3312

IS IT EASY TO LEARN THE CODE? |

Frankly, no. Neither was it casy to learn how to read without two thiugs: Proper
{r % instruction, and practice. CODEMASTER tapes, proven in over six years of sales
) "‘n/ of thousands of tapes all over the world, give you that essential instruction. No \
ather teaching system offers you # morae proven methed, more accurate sending,
more completa guidance. Select your CODEMASTER tapes below!l

FAl

228

fostsmouth Ki

CM-I: For tha beginner. A complete GM-1l4: An intermediata tape, sspecially CM-2: Far Extra-Class licanse study.
robrse of instruction is om tha tps, for Goneral Class exam study. No instruc. Mostly straight text; some code groups.
Practice raterial at 5, 7, 9 WPM. Hen; just practlcs, 34 hr 11 WPM: 1 hr 1 hour at 20 WPM; 4 hour wach at 25
Propares you for Movice exam. In. 14 WPM: 15 hr at 17 WEM. Inctudes coded and 30 WPM. For real QIR0, play this
aludes code groups and punctuation, groups and stralght text, tzpe at twice spoad!

TODEMASTER tapss are Z-track monaural: available in two siyles: 7-nch reel (33 IPS) and cassetie. Ba surs fo
spacify both the program (CM-1, elc) and the styls (reel or cassatte). Any tapa, $6.95 postpaid USA Jth class, Any two
tapes, $13.0{; all three, $17,00 PPD. For air shipment tn USA add 50¢ per cessette or 80¢ per real. Immediate dalivery,
lastorcharge ang Bankemericard honored; give us your account number, CODEMASTER tapes are made only by Pickering
Radlo Company, Portsmouth, RI 62817. See your dealer or order diract. Satisfaction guarantsed.

T

LRI

REVISED! NEW REPEATER REGULATIONS REVISEDI

This is the biggest revision in the License Manual in several years. The 68th
Edition covers hoth the new repeater rules as well as changes in other regula-
tions (simplified logging, what call to sign, etc.) which affect every amateur. The
new edition is a rust!

The American Radio Relay League
$1.00 Postpaid Newington, Connecticut 06111
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mornings, We nre also pleased to welcome KEEPD back to the local
nets following his sojurn in the hospital, WOMSYV has worked 57
countries with Jow power and an indoor dipok, Congratulations to
WNPHMP who recently received her Geperui Class ticket, and to
WARZWA who recently received his Extra Class license, A tatal of
53 out-of-state visitors used the RMRL 34/94 fm repeater services in
the peried from Sune 22 to July 15, Net traffic for July: Columbine
QNT 796, QTC 71, informals 118, 26 sasions, CCN QNI 278, QTC
116, 31 sessions, CTN ONT 294, QTC 22, informals 72, time 389
minutes. Hi-Noon QNI 998, OTC 43, informals 121, time 936
minutes. Traffic: (duly) WOWYX 370, WOLQ 165, Wilw 94,
W2TPY/@ 93, WBPCCB RE. WBPDNY 76, WADZWA 34, WADSIG
A3, RPISP 50, WBOAXW 44, WPSIN 42, WPLRW 34, WOLK 23,
WAQZPP 23, WAQTMA 22, K@TIV 20, WPKFH 16, WBPHCK 15,
WBODRG 14, WPLAE 12, WAGNTO #, K@GEZ 7, WPBY 3,
WAMXU/D 1, WARHLQ 1, (June) WABSIG 12, WAQNFO 9,

NEW MEXICQ - 5CM, James R. Prine, WSNUT — The new PAM
is WSMYM. He replaces WSNON to whom we wish the bast in his
new FAA post in Fort Worth, [ am most pleased 1o have received
inquiries about available ARRL appointments. Any member wisking
to serve s always welcome and 1 will do my best to tind a slot to
utilize your talents. XK3RHR made Dack-pack irip with the Boy
Scouis into the Peens Wilderness with a S-watt hattery rig
originating heaith and welfare, re supply and fish catch messages, A
cansiderable number of new 2-meter fm rigs zre wotive, WSPTQ and
WASFLG report keying Mt. Taylor 146.34/94 from Alamogordo.
Traffic: WSUH 176, KSMAT 79, WSMYM 42, WSRE 41, W5DAD
32, WEDMG 25, WINON 21, WSPDY 19, WASBLI B, WBSINI/S 7,
WASOHT 6. WASMIY 1,

UTAH - SCM, Carrcll F. Soper, K7S0OT - SEC: WTWKF. RM:
WIOCX, 1t is with regred that [ must report WATBRE as a Silent
Kev. John will be missed by il amateurs and especially the
personnel in military tervices in the bar bBast ~ he handled
thousands of phane patches for them. The VHI' Society repeater is
now operating ender the wall of WATKZO, 146,34 in, 146.94 Mz,
W7TFLI bas received his Advanced (lass license. The Utah Amatour
Radio Club held their annual steak fry the tlrst week in Joly, witha
goad attendance and great steaks, Trufticr WIOCX 50, WTOQUT 28,
K7CLO 9, WATHUD 4, WATMEL 2,

WYOMING — SCM, Wayne M. Moore, WICQT - 50C KINQX.
If you wen: not able to attend the 1972 hamtest in Thermopolis,
yuou missed o vety tine affair, W7VB did an excellent Job in seeing
that we had one of the best humfests ever, It laoks like the 1973
affair may be held ifi Riverton with WATQFC as chmn, Make vour
plans now {0 attend — the thitd week end in Tuly. It was voted at
the hamfest to form 4 repeater advisory yroup with one
tepresentative from each repeater area. | have been asked to act as
secy, of the committee. If you plan a new repeater in vour area,
send your questions, ¢ie. to me and [ will see that the committes is
informed, 1 notice & lot of new Novice licenses issued lately. Please
give theye newcomers encouragement and zctual help so they will
want 1o advance their Heense grude, Traitic: K7VWA 95, K7WRS
17, WATHAR 12, WATNHT 9, KTWNE 6, WATOEC 3, KIRFL 3,
W78QT 2,

SOUTHEASTERN DIVISION

ALABAMA - SCM, fames A, Brashear, Jr,, WB4EKT - SEC:
W4DGH, RM: WAHELL PAM: W4WLG, It is with desp repret that {
report KAVMU, XYL of KAKQN, as 4 Silent Key. K4UMD reports
e is handling quite a few phone patches on 3965 and & active on 2
muters. He also reports the towch-tone auto-patch on the
Birmingham repeater 1.16/.76) is working rea] good. A group in
Anniston are setting up a repeater on Chena mountain ~ it will
work on ,10/,70. Congratulations to W4T'KG on becoming a Life
Member of ARRL. The NM of AENQ, WB4WUS, substituted as
OBS for WA4AZC while he was on vacation, WB4SVX reports the
Tiothan 2-meter repaater, K4HABD, is very active, 341,76, tome
decess. WB4SVED reports the Tuscaloosa ARC station, WAKCQ,
participated in the apen C1 party, He also reported the TARC
received a nice donation from the Birmingham ARC for the “lost
genetator™ fund, K4OWC guve un interesting talk to Huntsville ARC
members on 2-meter Tepeaters und operations, [ioes anyone have
any ideas on how best 1o determine the section FD winner?Net
activity on section nets Is low with respect ta number of QNI and
QTC, Novices wre reminded that the ALA Training Net meets daily
ut 23302 on 3,723 and the Huntsville ARC has a limited supply of
ceystals for that frequency, The AENB meets daily at N100Z on
3.575, The AENM meets dailly at 0030Z on 3,965, Duting periods
uf DST these nets meet one hour eatlier, Welcome to the following
hams: WA4ATS, WBAALF, WB4ATX; WN4s ANA, APW, APP,
APY, APD, ARC, AQA, APQ, APM, APS, APZ, APY, ASP, ASU,

UNIVERSAL TOWERS

FREE STANDING ALUMINUM TOWER
MOST
POPULAR

HAM TOWER

EVER MADE!

REQUEST
NEW CATALOG "
OF
TOWERS &
ANTENNAS

Midwest Ham Headquarters

For Over X3 Yeors
HAMS! Write Fat Frae Catolog wnd Whelesals Prices!

ELECTRONIC DISTRIBUTORS, i

1960 Peck Muskegon, Ml 49441
Tel: 616-726-3196

4 I ¢ A el ¢ SR

CQ de W2KUW

WANTED FOR CASH

APNS HPS12, ARC 51's, Eimac/Varlan Tubes
G18T3 T/R A4TL. tubes, 490T Antenna Tuners, *
Coiting 1RV 5181 51V4 51Y4 5174 621A 728 BEOE

SG2 479 618M, or any other Collins item,

Fall Specizis For Sale

Tektronix 105/107/108/109 ea $ 65,00
Tektronix RMEO4 ... ... 350.00
Textronix 53F ..., ..... 295.00
HP185B with dual trace 250.00
120A ..., N ' 150.00
o« HPI22AR ............. e 225.00
R3BB/SIJZ ....ovuviii i, vraa. 250,00
R350 plain ...... e rar e 395.00
R390A excellent ........ Lererssiian 585.00
RIQDA new ............ e 750.00
5181 ......... Chr e werae,  895.00
s SPOOOIX ... ... 0iiiiiiaiiiieaats 295.00
Dymac Preset Counter 26076 ©.00 000 125.00
Herman Sticht 474 Milliochmmaeater _ .., 125.00
Interiab Ulira Sonic generator /tank .
TA/BOAA . ..t et aiaran 150.00
GRI60EA RF Bridge . ...........c... 350.00
R&S HF Multi Ant, Coup. . ........... 125,00
Ph%sl Tech Model 394
lectra Optical Tracking Systam .. 450,00
Communicltlan Elec Model
901 r 30MHz to 300 MHz ...... £25.00
Urtek (Parkin Efmer) 2KVA fil,
. supply 040 voits/50 amps. ... .. 150.00

(This iz a partial listing of hundreds ot‘ test items
ava.llahle \R’rite for specific requirements)

We will buy for cash any tube, transceiver, receiver
ur test gear at 5% over p:evading market 'price !

The Ted Dames Company
" 308 Hickory Street  Arlington, N.J. 07032
{201) 998-4246 Nites (201) 998-6475

" IS + DMEEEEN SRR + AN

173




ﬂ EXCLUSIVE 66 FOOT M 75 THRU 10 METER DIPOLE IS
V NO TRAPS — NO COILS — NO STUBS —NO CAPACITORS 04 o

Fully Air Tested — Thousands Already in Use

] FroT Ty e T e
2l f

=i ‘o iy

s 1 "l

#16 409, Copper Weld wire annealed so it handles like soft L@puar wire—Rated for batter than full legal power AM/CW
of SSB-Coaxial or Balanced 50 to 76 ohm fesd line—VSWR undar 1.5 to 1 at most heights—Stainless Steal hardware—
prop Proot Insulaters—Tertific Parformance—No coits ot fraps %o hreak down or change under weather conditions—Comp-
iotely Assembled ready to put up—Guaranteed 1 year—ONE DESIGN DOES IT ALL; 75-10HD—ONLY $12.00 A BANDI

Madel 75-10HD ... $60.00 .. 66 Ft....75 Thru 10 Meters  Model 75-40HD. . .$40.00....66 Ft... .75 Thru 40 Matars
Modal 75.20HD . $50.00....66 Ft... 75 Thru 20 Meters  Model 40-20HD, . $33.00.. .35 Ft... 40 Thru 20 Maters
Model BO-40HD. . $42,00... .69 Ft. . 50-40-15 Meter (CW)

I OR THRY YOUR FAVORITE
ORDER DIRECT OR WRITE FOR |~ [BDR;;HﬂD 300 Shawnes PISTRIBUTOR
FULL INFORMATION h i Leavenworth, Kansas 66048

Payne Radio Presents the Incomparable ET

ALPHA 77

The “77" is the finest Amplifier of its type ever offerad for Amateur, Commerciai, and
Military Service. It is rated at 3000 watts PEP continuous-duty for Commercial and Military
Servica. It's a cool, quiet loafar at 2000 watts PEP.

[ New Eimac B877/2CXIS0Q0A7 air-cocled grounded-grid triode [7 4000 volts on plate 7] 1500

watts plate dissipation [Z1 1500 watts continuous-duty transformer—tape-wound cors of grain-orientad
steel—zuts size and weight by 40% [} Vacuum-variabte tuning capacitor ] 25 mfd oll-filled filter
capacitor Ej Vacuum relays that don't “‘clenk’—for ultra-quiet, instant T/R switching 1. 6000
velt-20 Amp bandswitch | Battleship construction—14" Aluminum sides Electrical and me-

chanical safety interlocks "} Complete metering by twa 314" taut-band quallfy meters-—inciuding
0-5000 RF wattmeter—forward and reverss ] ALC-adjustible threshold {7 120/240 volts 50/60 Hz,
3 wire, single.phase ™ MIL-SPEC BLOWER~—centrifugal, ball-bearing, low-spead, ultra.quiet—thermo-
statically controlled ] Desk-Top Cahinet—completel self-contained [} 9% x 17 % 18 inchas—70
Ibs, net—g0 1bs, shipping i711t's perfection for $1795—Available for immediate delivery.

SPECIAL INTRODUCTORY OFFER

The “77"' shipped prepaid via Air Freight to nearest air terminal-—anywhere in the world

If you want to move up to the finest, the *77", phone/write Don Payne, K4ID, for
a hrochure, Alpha 77 operating experience, and a top trade-in on any gear you have—one
piece—or the whole station. Exporis are our specialty.
Manufactured by Ehrhorn Technological QOperations Inc., Brooksville, Fla. 33512

distributad By

PAYNE RADIO

Box 525
Springfield, Tenn. 37172
Phone Phona
six davs l\_ii%hts-Sundays
(615) 384-5573 {615} 384-5643
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ASY, ATE, AUX, AUZ, AVR, AVS, AWA, Appointed WA4AVEK as
FC, Endorsed; WB4SVH, WAGET as HCs; WRASVH as (OBS and
OBS, Traffic: (July) WB4SVH 159, WB4ERY 141, K440Z 173,
WB4IMH 68, WB45ON 32, KAHIM 12 WR4 WUS 10, WRATHL 9,
K4RSK 4, WB4SY X 2, WB4NLK 1, (June) WR4SON 64, WB4NLK
43, WR4THIT §,

EASTERN FLORIDA SCM, Regis K. Kramer, WAILE - 5LO:
WATYT, Asst, SEC: WdsMEK. RM: WB4OMG. PAMs: WA0OGX 73,
WASDR 40, 1 am pleased to report that traffic activity and likewise,
statipn  activity reports, continue thelr upwatd trends  ower
comparable periods 4 year agu. The OTs are doing nagnificent jobs.
while the newcomers and transterees from other sections are
supplying real enthusiasm and Esprit De Corps in our Communica-
tion Dept, affairs. WAIWIW is new Editor of the Fla, RETY Society
Bulletin. WA2AFL/4 has had a seige of receiver trouble — ditto for
W4ILE. Welcome to new traffic reporters WB4NJT and WH4HPR
who perform on the Volusia County Emetgency Net. K4SCL, FAST
Met Mgr. appointed WB4AIK =5 his asst. WA4OHO back at home
OTH in 8t. Pete. and will be going back to W4AQL for final 3
quarters in Sept. "73. WAUWP moves hack to Miami, WAYW is 2 new
“reportee,” Congrats to rew LMs WABRB and WA4HER. WB44HIS
made BPL, 954 pomts by RTTY Q8P for WB4USA to
WICUL/W3VR. WB4OYA is supplving WDIUSA/WRAUSA conven-
tion QSLs. Thanks OM! WB4JPZ duing wutstanding job i South
Dade Homestead area Tor RACES, USAEF MARS or 2 meters with
NTS connectiops through the FAST Net 3940 and FMTN on 7254,
WNAUNV working Jdibgently on Geunerat, ONIs QFIN, W40ZF
erecting a SU-ft, tower, W4YQOX combining hammung and carnping
with his VW aml is available for any “on location™ cimergency
communication needs phone or cw, WHIOAA and WR4WHEK
DXpeditioned to PEI July B-11 with the DOT giving them VE1 calls
un reul short notice, WBAHIW rebuilding shack, KANE CD partied
44 7K, plus QNTing the OGN and 7 day week enders net, K4EAC is
no longer in JAX - now in Mami for SBT Co. It is rumoted
WB4SMA will be attending MIT. K4HLC s QRL County hunting.
WADO “eyeballed™ PASWE and PAQGTJ on trip to Europe, Gold
Coast FM Emergency Net meets at 8:00 P.M. or Mon, 22/82 Bova
Bepeater, WA4AWNE is NCS and looking for alternate. The. Fla.
Newsletter by W4WPD lists 54 members and looking for new
praspects, Shirley reports YL officers: WAWPD, pres; K4HSC,
vice-pres.. WABAV, secy.; K4AWXS, treas., with W4BIL, K4RNS,
WB4PEL, WB4AWPZ and W4HRC also holding offices, Nice guing
gals! New appointees: OPS: WAAFIA; ORSs: K4GT and WabbD,
New BC WAAESS Okeechobee, Traffic; (July) WB4HIS vsd4,
WD4USA 038, WAALTH 453, K4SCL 433, WB4AIW 329, WBANCH
295, WA4SCK 283, WAFFL 150, W4SDR 148, WA4NBLSf4 123,
WBAPNG 108, WAILE 98, WB4SQA 47, WEB4OMG 90, W4DVO 73,
WHAGHD 72, WB4HIW 70, WBAFLW 65, WRB4WHK 65, WRBLY/4
62, WBAAID 55, WANGR 52, WAYPA 52, WB4ONR 46, K401 44,
K4BLM 43, WB4SKJ 43, W4BM 33, K4NTF 35, K400 35, WA4HDH
34, WBAPTH 34, WA4FIA 33, W4IAD 33, wB4WYN 33,
WAIFRY/4 28, WB4UOC 28, WALA 25, WALSR 24, WRB4QV( 24,
KPECG/4 24, WAIYT 23, K4EBE 22, KAEYN 21, WB4EMA 21,
WADFP 19, W4GL 19, WHAHKP 19, WB4ADL 17, WB4HIY 17,
W4DQs 16, WA40HO |6, WB4WIQ 16, WAGDK 15, W40OGX 1[5,
WAZAFL/4 12, K4EZE 12, WA0QH 11, WASMK 11, WA4VZT 11,
K4GFW 9, W4LDM 9, WHB4NI] 9, WANTE 9, W4EH 8, K4HLC 8,
WAVLK 8, WAZAK 8, WAZHHO/4 7, WAUNV 7, WA4ESS o,
WATIM b, WA4BGW 5. WB4HPR S5, WB4OQH 5, WN4ZSE 5,
KAIWT 4. W4YOX 4, K45JH 2. (Jung) WAZAKL/4 12, KAGEW 6,
W4D0 2,

GEORGIA ~ 8CM, A, Garrison, WA4WOQU —~ Asst. SCM:; John
T, Laney, [, K4BAL SEC: WA4VWY, RMs: K4BAl, WB48PE.

Ner freq. TimefZ){Davs oNe gTe Mar.
GSN 3595 0200/1050/2300 Ny 7R4 247 K4RA
GTN 378 2200 Ny E WH4SPR
Ga. S5B 3WTS ODOD Dy 765 77 WB4DMO

Vice-Lirectar, W4DQD attended the ARRL Boawnd of Directors
meeting in Hartford on July [9-20. W4LRR reports that W4l .Y,
WB4GTB and W4BGH are operating AFSK and Facsimile on 2
meters, We're happy to huve WRERUA hack after 2 weeky stivmer
caimp at bFort Stewart, Gz, New offtcers for the Columbas, Georgia
Radio Club  are K4VGI, pres,; W4AHA, vige-pres.; K4CVH,
secy ~treas. ‘The Greater Atlanta UHFE clib has a new UHE repeater
in operation mn Atlanta, The call is WE4QG), input 444.5, vutput
449.5, Anyone desiring information on the repeater or the club
contact WALRR. Traffic: (June) WB4RUA 202, K4BAL 92, WiAMEB

AT LASYT o~
34 SPEECH COMPRESSOR war
REALLY WORKS!

RPC.3M MOCULE
(ONLY $22.50)

® LOW DISTORTION
CIRCUIT

& FULLY WIRED &
TESTED NOT A KIT

@ WORKS WITH
PHONE TATCH

o INTERNAIL LUNTTS
& MEODUTES WORK
MOEBILE

o FULL WARRANTY
—ONE YEAR

@ INTRODUCTODRY
LOW PRICES
¢ 1linots residents add
3% Sales Tax)
Write for specificatians
and informetion sheetls

{free}

HPC-3,3U INTERNAL UNIT
§24,95)

RP Electronics

Demanstration Tape {vas Box 1201 Q

; cas-

sette) available ($2.00 de- CHAMPAIGN, ILL.
posit) 61820

NO
SURPLUS!

FRESH!

-~
2N 3866 1.0W 400 MHZ $1.40
2N 3553 25W 175MHZ 210
2N 5588 3.0W 175MHZ 575
2N 5590 10W 178 MHZ 8.5
2N 6081 15W 175 MHZ 10.45
2N 6082 25W 175 MHZ 1575
2N 6083 30W 175MHZ 1975
2N 6084 40W 175 MHZ 25.75

LINEAR 1C'S: CA3028A — $1.50; CA 3086 — $1.20;
CA 3089E — $3.80; MC 1357 — $2.10; MC 1358 $2.10;
MC 1550 —$1.50; ULN2111 —$2.10}

Ordersiass than $10.00, add $1.00 for postage and handling.
(N. Y. residents add sales tax)

VHF ENGINEERING

1017 Chenango St., Binghamion, N. Y. 13901



ENJOY EASY, RESTFUL KEYING

wih WIBROPLEY Present
S i e SEE for the future.

actually does all the T{gm—
tiring nerve wrecking

work for yow. Adjustable ‘::f‘
to any desired speed, |
Standard medels have pol-
ished Chromivm top parts
and gray base, Delnxe
models also include (hro-
mium Base and ved finger
and thumb pieces. Five models to chopse from. Priced at
$29.9% to 536,95 for the deluxe “Original™ Yibroplex.

VIBRO-KEYER

Works perfectly with any
Electronic Transmitting
Unit. Weighs 28, Ibs., with
& base 314" by 414", Has Vi-
broplex’s finely  polished
parts, red knob and finger,
ang thumb pieces. Standard maod-
el §22.98; Del.uxe model ingludes
Es‘thl;rsnium Plated Hase a1 anly
.95, T H :
Order today at your dealers or direct ake stock in America.

THE VIBROPLEX C€O., INC, | ™ Give U.S. Savings Bonds

833 Brocdway New York, N. Y. 10003 | Folder

DIGITAL FREQUENCY METHR
Modernize vour station by ddispluving vour transmitter fregueney while an the aire T H 2 rendoat on AM
ur SSECtrrsantters through 38 AHz0 Kiton assemhled 300 Mz prescaier availuble foy 6 moeter amd 2
mefer operation,
MICRO-Z COMPANY
PO Box 2426, Holling Hills, Calit. 90274

essssesssssssssssesse BARRY ELECTRONICS ooo-ooo.ooooooooooooroo

BARRY NOW HAS D Srs//one

$2385

We carry all lines of ham eguipment and electronic tubes. Barry, W2LN[ has
been a “fair’’ dealer since 1938. See you at the ARRL Hudson Division
Convention, Hilton Inn, Terrytown, N.Y., October 21-22, Barry in Booth 11.

Writs or call

BARRY, W2LNI

512 Broadway New Yeork, NY 10012 Tel: {212) 925-7000
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60, WA4RAV 59, WARNL 46, WACZN 45, WAAWOU 35, W4IM 11,
K40SL 3, WAFDN 2, W41SS 1,

WEST INDIES - SCM, Pedro J, Piza, Ir., KP4AST — SEC:
KP4CR, G-meter activity has increased. Kzep it up boys, KP4s ANCG,
DAC, BIB, BXR, BOL, DHP, ACH, AFK, AYX, DBK, 1M, BRR,
AQQ, DCW, ES and AST are among the most active stations, We
huve been petting good band openings into the states and Sonth
America, so get your b-meter tig back on the air. KV4FZ organized
20 expedition to Aves istend. KPABRE returmed from Frooador,
KPAAIG is verv active from Ponce on ull bands, KP4BOL passed his
General Class eham and he ix wartipg for his ticket, For EC
appointment contact KP4CB: for others contact me. Traffic:
KP4WT 245,

WESTERN FLORIDA - SCM, Frank M. botler, Jr., W4RKH ~
SEC: W4IKB. RM: K4LAN. RTTY: WAWER. PAM: WA4IZM,
VHF: WB4KGW.

Net kHz  Time(Z)/Days Seps.  QNF QP
WEFPN 3957 2300 Dy 31 454 B
QFN 3651 00DO/R IGO0 Dy o7 - -

Pensacola: WAUBN and WOIXD{4 reveived their Extra Class tickels.
KOBAD/4 edits the RN5 Kulletin. WN4YTP is active ont OFTN, The
FFARA fish fry at W4ETE QTH drew a hig vrowd, WOFXD/4
gperated from the Pribitof Islands, WB4KGW is looking for juning
units for the APR-4 fo eapand his vhi coverage. WA4JINA has TVI
with his Yewatt 6-meter rvig, WR4ZPC is building the MX-U fm
revelver, WBIAI/4 is conducting 4 transistor theory cousse. ‘'Fhe
fm repeater has two now receiver sites in the mill-Cabtevision tower
und Moniclair water tank. Several frners are going fo 146,52 asa
vew simpiex frequency, Fort Walton: W4lID a Silent Key this
month, He was first pres. of EARS, in 1949, New hams in the ares
include WA4ARL, K4YTE, WASEDN and KOQVP, WB4NHEL has 4
nice signal on WEPN, WB4SFU is new secy, of PARC, Panama City:
The WB4QER repeater is back on 347,76, with 300 waits power.
Quiney: K4ODN  was appointed EC  for Gadsden County,
Crawfordville: WN4ZQC is active on QFTN. Tratfier (July)
K@BAD/4 186, K4VFY 136, WAAGB 12, WARKH B WN4ZQC 8.
(Juney KAVEY 123,

SOUTHWESTERN DM VISION

ARIZONA — SOM, Gary M, Hamman, W7CAE - RM: K7NHL,
PAM: WTDXZ. The #t, Tuthill Hamftest was attended by
approximately 360 people, The transmitter hunt was won by
KTPRS. Although W?YWY cqperienced bad luck in June by having
extensive damage to his new house from high winds, his Juck at the
famfest was good enough for him to watk off the a portabl: cular
TY. Other major prizes went to WTEFQ, wiQZX, K7FSA and
WATSATL The Arizona Ham of the Yeur wis awarded o K70V by
K7KEQ. The SW Division Convention is Oct. 20 to 22 at Sania
Maria, Contact W7CAF for more information, K7GPZ beeume 2
Silent Key on Aug. 9, He held SEC and Asst. Dir, appointments and
currently was editor of the Scotftsdale ARC SARCSPARC and
aching chief operator of WATUGA, He wus a Key person in the
organizing of the Scotisdale ARC, the Amatenr Radio Council of
Ariz. und the Ariz, RACES group, K7GPZ wifl he greistly missed but
ot suon forgotten, K7RDH is spending several weeks operating
from GIDME. WATKBN is visiting his home country of [reland.
Statiops earning Section Net Certificares were: K I7GLA, WATHIT,
WATIXC, WATICK. WATKQE, KIMTZ, WATNH), KINTG,
KIRLT, Traftic: KINTG 124, KTMTZ LI5S, WYPG 45, WATOVN
6, KTRDH 22, W7CAL J4, KTRLT 12, WA?KQI 9, KTEMM 5.
KTABW 3, WATICK 3, W7LLO L.

LOS ANGELES - SCM, Fugene H. Violino, WalNH — RMs:
WaLYY and WBAZVC. The AREC group for the fifth vear agsisted
the West Coving Police and Chamber of Commerce in their 4th of
July parade, Over 30 members gave of their fime and helped.
WABQQL showing up on SCN apain aflter being QRIL because of
wurk schedule. WBAYIZ signing portahle for time being between
UTH's. Thy Northrop Radio Chab has become an ARRL affitiure.
WBOWWU and W6CT'M reported o very successfyl bield Day for the
clhih, The TRW/ARC bad 2 QSO party Ang. 5 butween ineibers and
adher affitiated clubs, WeDDB was guest speaker at the Avsociated
Radio Ampateurs of Loag Beach., Pres, WaLAE out ut the hospitai,
WE6NOU and WAGTMV supplied the portuble electrcal equipment
for the Palisades Club dering Field Day, WAREHR and WAGD)
were the Field Dxay chei™s this time, K6tOS was comm. vors, Yot the

)

QST
PROTECTO

=

& ver Try to find a back issue
of QST in the stacks lyving

around your shack?

Are you tired of hearing com-
plaints from the XYL, YL or
Mom about those magazines
being such a mess?

Why not satisfy the ladies and
make ir much easier to use
vour OSTs by placing them
in binders? Each one holds 12
issues and comes with a nice
gold label to show what year
is inside.

QST BINDERS are avail-

able only in the U.S. and

possessions for $4.00 each
—Postpaid.

AMERICAN RADIO RELAY
LEAGUE

Newington, Conn. 06111
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I —
FACSIMILE AND TELETYPE . . .

_Ma_ch_i es — Parts — Supplies

DESKFAX 6500
transceiver conversion  in
May 1972 QS7T. Complete
unit $15 (2/$25)

TORO[DS 88 or 44
sHy, 30/$10 pp in

U.S5.A, only
{6/$2.50] Never
potted -— center
tapped

@ Ribbons for all Teletype {nylon} 12/$3.50 pp
® 11/16-inch paper tape 40 rofls — fresh — $8
# Single sheet voll paper (8-1/2 inch} — fresh —

$12.50/case/12

® G0speed Mod 15-19 gears (74912-74913) $3.50

per set pp

® Manual (TM11-2258) for TXC1-A,B,C,D fax

transceivers $7.50 pp
12 X 9 inch for TXC-1, cut up
for deskfax, 250 sheets $3 per package.

VAN'S W2DLT

® FAX papet:

INKANERILAZD
e

‘.:az ngg[ 3022Z Passaic Avenue

Stirling, N.J. 07880
Phone {201) 647-3639

indSTRr Chilige

send stamp
for new
piciure
catalog

Convenient...

... Complete

i} - €
.MOblle .') Your log-keeping nceds can be met by
the ARRL MINILOG, Convenient, pocket-size, it con-
tains proper headings for all necessary entries. MINI-
T1.OG will help you comply with FCQC regs, provide a
lasting record of the many pleasant (3305 you'll enjoy
the year round. Spiral bound, 4 x 6”.. ... ..
US4, 6iie elsewchere

3 in. x
I-1424n.

RECEIVER

Ime- -
100 ke
CRYSTAL GAUBRATOR

Model XC-20 onig +17.50 ea, pp.

Use 1 mc Markers to Identify 100 ke Markers
Qutputs also Available at 500 ond 200 ke

Remote external switch {not supplied) cen select any of the
ovailable cutputs desired (no RF flows through switch leads).

WWV zero beat adjustmeni - Factery set fo exact frequency.
Power requirement: 12 volts d.c. ot 200 ma, intermittently.

Deluxe Model
XC-30 « only :
$24.95 ea, pp.

Same as Mode] XC-20, above,
but with additicnal outputs ot
50, 20 ond 10 ke.

Unconditionsi 10 Day Meneyback CGucrantee
Califomnia Residents Add 5% - Sand for Free Brochure

TRIONYX ELECTRONICS
P.0. BOX 25796, LOS ANGELES, CALIE. 90025

At IZI one ? If 50, yon may prefer more detailed station revords, and the ARRL
Log Book with ruled 814 x 11 sheets (also apiral bound to lie flat when open), will make record-
keeping a pleasure. Useful also for portable or mobile as well as fixed station operation!. ..75¢

irS.4, 81,00 elsewhere

These are available in loose-leaf form (punched for 3-ring binders), 100 sheets. ....... £2.00

e AMERICAN RADIO RELAY LEAGUE, INC.

NEWINGTON,

CONNECTICUT 06111




BAJA 500 officlal Road Race duting Juns, The Ramona Radio Club
members visited Dick Martin's cabin at Big Bear Lake. Summer is
dowing down many of the nets ax i¢ usual, but the regulars are still
in there. K6BU sporting new linear and really going af'ter the DX
now, WEUSY reports that retitement is wonderful, K6UYY back on
SCN after vacationing in Germany. WAGAIJ outdid himself on the
CD activity recently making big score. WB6HDJ has passed the 20
wpm test from W1AW and now going for 25 wpm. New West San
Crebriel Valley EC is WB6EDO. The Long Beach group is looking for
& new ¢lub meeting azen, WEAGK has been active on QUWA net and.
also has some towers he wants to sell or trade, WELYC very. active
on 20 metets with cw skeds, WEKMJ recovering from heari frouble
in the hospital, Things are slow during this se2son with vacations
and the summer hot spell. Tratfle: WBSEBO 579, W6INH 261,
WBEKII 85, WEQAE 62, WAGZKI 52, WELYY 43, WeIVC 36,
W6USY 36, WEOEOD 22, WB6YIZ 17, K6UYK 14, WR6OLD 12,
WASDHM 7, W6DGH 6, W6HUI 6, W6FD 2, WBOKXC 2.

ORANGE - SCM, William L. Weise, WGCPB ~ Asst. SCM:
Richard W, Birbeck, K6CID, SEC: WAGTVA, PAM: K6YCL RMs:
WB6AKR, WeBNX, The incoming reports were excellent, Keep up
the good work. WBGZOK/(6 expects delivery soom of u pew
1BAVT/WB and will be active on SCN/SCNT/MTN, Autonetlcs
Radio Club, WB6YPX (AFCSYPX) continues its excellent phone
patching service for personnel stationed in Vietnam and Thailand,
averaging over M0 patches per month. Congrats to all amateurs
who particlpate, W6BUK attended the Al Ariz, Hamfest at Fit.
Tuthill July 29, 30. Graham enjoyed meeting many of his old
friends. About 35 League Officials and members of the Orange, LA,
and San Dicgo sections met in Anaheim July 22 for lunch and to say
their 73s to WEMNY and WB6CQR who resigned as SCM and SEC,
Hoth were awarded plaques for their outstanding service o the
QOrange section and amateur radin, WECPB, Acting SCM and
WABTVA new SEC were introduced., 35 AREC and Santtago
Communications members, with American Red Cross ofticlals,
conducted a three hour SET on Fuly 15, The emergency wus fires in
several canyons in the Santa Anz Mts, $ome members are continuing
with communications checks from the mountains to Improve
repeater locations and two way comununications to and From seweral
of the areas, PSHR: WoMNY 45, WAGTVA 50, WB6JOT 42,
WB6AKR 17,WeCPB 14, Traffle: WBEVIK 205, WOWRY 145,
WEISC 59, WEMNY 49, WASYWS 42, WB6AKR 21, K6GGS 12,
WASTVA 12, WeQBD 5,

SAN DIEGQ — SCM, Paul C. Thompson, W6SRS - Asst, 5CM:
Art Smith, WEINI, SEC: W6TAI, The upcoming convention for the
Southwestern Divislon will be an event that you will not want to
miss. Make plans ¢o attend in Qct. at the Sania Maria Conventien
Center, WB6ODR has been elected to serve as the chmn, of the
organizing committee for the San Dicgo sponsored convention in
(974, Your help will be needed to support this event. Contact Bob
ax soon as possible. Clubs:; Notth Shores had sessions on noite
bridges and phone patching. El Cajon had WEDEY, former FCC
member, us guest speaker. Aug. was a big month for picnies — El
Cajfon, Palomar and coming soon will be North Shares. SDDX holds
meetings ai Convair Gun Club, SDFM is in the process of changing
to .04-64 for the Ofay Repeater. Falomar RC has net on 13-73
Sun, mornings, Statlon activities: KSBTO built a thirteen<lement
Yagi for 1250 MHz and is in Q8O with WeCMQ. WaVNQ is on TCC
and PAN. New station 1 for TCC is WBEVKV who teplaced
WEMNY. WoDEY divides his tlme between checking RIT
carmplaints In the Vista area and checking trequencies for AREC,
Electlon of QCWA officers bield Sept. 10 at Vacation Village, PSHR:
W6BGF 41, WAGAMK 39, WBGVKY 34, Traffic: WGBGE 34572,
WEVNQ 333, WASAMK 201, WBGVKY 193, WBGHMY 107,
WGDEY 25, WGSRS 6. K6PM 1, W6TAL 1,

SANTA BARBARA — SCM, D, Paul Gagnon, WASDEL — SEC:
W6ITA, RM: WoUL PAM: K6EVQ, WADM keeps phone patch
skeds with the Tracking ship USS Wheeling using his new Signal
e, WNGMLJT testing a rew homebrew Z-watt rig, WO6MQTF had
Hytower up in time for the July CD parties. WBATAM and
WBEBOQ are dolng 2 fine Job az NCS on the Yentura Co, 2-meter
AREC net. WASPFF and the Antique Radio Collectors had a
showing in Santa Barbara, K6VBX has new Swan 1210A on 2
meters, WEIDU has complered an $T-5 RTTY TU. #ob also has
Hustler up and is working DX, KGPHT joined AMSAT and is waiting
for the launch of Oscar-o, WASKRA has a new twenty-glement
2-meter beam on a TO-t. tower and covers the whole section
through 3 repeaters. WASTMQ qualified for Japans JCC 100 award,

(pad shown actual size)
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GOV'T. SURPLUS
‘ ELECTRONICS l

H - BERAUTHE RADIO RECEIVER=LZ0 KC to 30,8 MHZ: 50 Rends -

1ined, Hervieahls: $375.003 Checked: $400.00
AN/TRM - 33 PREQUENCY METER—125 KC ro 1000 MC In &
ltanges - lteed. Hervieprble: §150.00; Checlord: §175.00

FH - 417 FREQUENCY METER—I00 KHZ to Z0KHE - Taed.
Servirenhin: § 85.00; (heckod snn nn

b - 3700 FREQUENCY METER—In MHZ tn 100 MHA
Hervierahln: $50.00; Lheckﬂd 5105 EIU

®R - 611 FREQUENCY METER~—100 KH¥ te 500 KFHZ. - {Toed,
Mervizeable: § 80,00 Checkad: 510500

F R 81{ AT FREQUENCY METER & UCITNTER—I0 FIEZ to 10 MHE
ued Aprvirenhle: §175,00; Checked? $200,00

Desk Set Call Letters meticulously hand- wnh 5251 Dluge1n for 200—520 MHZ vevrrmestore: Sxtra: $30.00
crafted trom a single | block qfwalnut or cherry All Prices B0.B, Lima, O, - Dept, Q8T—REND FOR BIG NEW
hardwood, an imposing 3" in depth, With the VATALOG

naturai %am of thﬁ \ni']ood ?Int;mnceu:llb\‘/_'1 ia rich
hand-rubbed finish, this will be a truly distine- _
tive gift or an addition to your own station. P.O. Box 1105 - LIMA, OHIO - 45802

$12.75 post paid USA. | /HAM R%{R‘NOTSCENTER

To order. pleass send check or money order
specifying Walnut or Cherry to:

CREATIVE ENTERPRISES Buy ~ Sall — Trads

. K4BUY o Distributor for al! major brands
“) 2. Hox 448 » Annandale Vrrgrma 2200\3 COLLINS KENWOOD

AIR RADIO SALES

Used Amateur Equipment

DRAKE TEMPO/ONE
“HI-Q-BALUN"
. ;E:-Il!tE:!os-—:anis—-%vanod V=—"Dpoublet GALAXY SlGNAL/ONE
S Fut Coptl a8 Mo, Write to Bill Du Bord, WOKF
: ?";“{.;;,5{.’{:.— m?mmt’;mlnc for Trade-In Quote & Used List
# Takes Place of Centsr Insufator N
. Eitglllt‘-lvé“!.mﬂl:?.ln ArTestor .55 FPD Ham Radic Center Inc.
$9.95 /54 8342 Olive Bl.  St. Louis, Mo. 63132

. ) .
E‘ki&?ﬁ”ﬁ:’;.ﬁ'fﬂ‘?‘%#ﬁ N Phone (314) 993-6060 /"

WORLD QSL BUREAU

5200 PANAMA AVE, RICHMOND CA 94804 USA

THE ONLY Q5L BUREAU to handle all of
vour Q5Ls to snywhere; next duor, the next
state, the next ecountry, the whole world. Just
vundie them up (please urrange alphabeticaliy)
and send them to us with payment of 5 cents
carh.

The Griginal Test-Answars #xam menual
BB that preparas you at home for FUL Firce

and Second class licenses. Inciudes Up-
Dated muitiple chofce Ctestt and key
Lehematic dilurlms PLUS « "Self-Study)
As{lity Test.” -« ONLY: $9.95 Fostpaid

CLMMAND PRODUSCDONS PO, BOX 26348-T
WAD LACCALENIEG VSN SAN FRANCISCO, CALIF. 94126

..»g can pive you personal service on DIRECTION FINDER - SPACE AGE DESIGN
helping ¥ou seiect better gear per
dollar for your operating pleasure, MODEL «IDEAL FOR A GIFT

OF= ]
Orver 30 vonsy eupctience. Bis trades, . «MOUNT IT YOURSELF CENTERED
VAN SICKLE RADIO SUPPLY CO, - ON YOUR QTH

Gene Van Sickle, WIKIF Owner ' DXine MADE EASY
4131 N. Keystone Ave. o +EASY TO USE ITS FASY

Indlanapors, lodhnn 4eaDs \ *QUALITY INSTRUMENT
"SHOWS SHORT OR LONG PATH

Panel Mounting 8 INCH - GUARANTEED

Key Switch sLose . SEND FOR BROCHURE
. "-\.\_
Mounis in 3/4-inch hole DAVID M RUGGLES & ASSO,
One pole, 3 position, center off $29.50 PPD USA éRi‘Aé“NJOSEA% l::CLE
_ $2.79 Postpaid AN MIANIY D Rins 39074
MZU Enterprises o
14 Farmers Rd. Great Neck, NY 11024 K4DAY  DAVE

P, ting 2 Kw. P.EP.
LRL-66 ANTENNA 45’ Lono. 20 THRU 10M @ o 30 o8 T E s Trer ot S0 12

4

Price QOPERATES ON 5 BANDS AUTOMATICALLY
. E-‘;_S-OD 2 . Loading coils for 80 & 40M doublat cperation %, Center Insulator with female coll 2
m CD]‘lt 2. Adjustabls ands te sat 30 meter resonancs connector to take PL-159 plu ’
USA, : 4. Decoupling stubs for 20 & 10 metars €. Fittings on Insuiators to lh on raln
I.A‘I'TIN RADIO LABORATORIES . Box 44 . Owaenshore, Kentucky 42301
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SBARC had talk by Raytheon Keps on I applicaiions, New
appointess: WAGMBZ, ORS; WREPGK, 0Py WRaUAX, 0O,
WHEWWY was mobile un o bicycle at the Santa Maria picnlc and
worked phode patches through the tepeater. Other Satellite club
members who worked hard to make it 2 fine picnic wore WRATDW,
WHEGRW, K6YHK, WEDKQ sod WAAIDD. Over 150 peaple
attended, WAGPMI working 2-meter DX trom Baywood, WAGSDEL
hee been appointed Asst. Dir. for the SW Division, Sectlon et
certificates this moenth to WBSLDW, WBEWWY, WASDKY and
WAGMBZ, New nofficers of the ¥ri’ounties Radie Council are
KakvQ, chmn.; W6UEI, vige-chmn,; W61DU, woy -treas, Kesp in
rind the Dvision Convention in $znta Maria Oct, 21 and 22, Hope
to see ¥ou there, 1t will be a good one! PSHR: WABDE], Traffic:
WAGDEL 168, WeITA 159, WASMBZ 120, WASTMQ 6, WAGKRA
4, WNEMLT 3, WAGPTT 2,

WEST GULF DIVISION

NORTHERN TEXAS — 3CM, L.k. Gene Harrison, W5LR —
Asst, SCM: Frank A, Sewell, %r,, WSIZU. Ast. S0 WASKHE,
PAM: W3SROO. RM: WSQUZ, It is with regret we learn of
WASVIWs resignation, Ruth turned in an sxemplary job as SEC.
WSTI has OC problems; afl clear now. 163 messages received from
WSFC/S, KC Club FTW, KSLIB, 'emple, RWK, Arlingtun ARC,
Garland ARC, RWK recently formed TVI eommittes, it interested
call DHek 231-6031, KC Club FTW exteads congrats to WRSHMG
and WBSBCL on new call and all operation 2 meters, WASYIRIVIW
plan move to the country, WSPHT in Kurepe, WSLUL, RWK reports
20 open to Europe, long path to Asiz starts early mormings. Geo,
Haker now WSYR, WSEYE advises NTex members W2TUK, ARRL
Pres, will attend Texoma in Oct., so prepare questions now, Pleaswe
note that you may join AREC without being member of League.
Public Service responsibilities ave most worthwhile, Club sponsored
schoois are on inerease in Lubbock and Garand, Contact WASWEZO,
SCM plus Dir, attended recent Tyler QCWA outing. Many notables
showed up including WSYZ, W3HT, WSIZU, WSYZ, WSNC, plus
WSONQ, Gmland ARC further veports WASMVU worked Dullas
from KC4-Land and WSQOP logt T0-fL, tower in recent breeze,
WASVEH new DARC pres, would appreciate hearing personally
from each DARC member, Other officers are WASBNW, KIADV,
WASWDW and WSQGZ, Sister Mary Lufkin Interested in Comum,
Dept. work, WLAW sends good signal into Tex, on 14290 so copy
OBS here, 3CM unnble to attend Tox. VHF-EM Soc. meeting in
Austin, Hape you have read OBS No. 383, Better read it and keep
up, Call book address changes have been mubled each certified
ARRL Club NoTex, Thanks to WSEYB and KSHZR, Irving ARC
has ew identifier on 2 meters. WSNT Dallas “griped™ to Hq. and was
*heard™ about transistor questions being unreadistic. Congrats
Chuck, First No,Tex SCM election in vears in progress when vou
read this, TrzEfic; 1July) WSTT 144, WSLR 22, WBSBEX B, WS120
6. (June) WASVIW 48,

OKLAIOMA ~ SCM, Cecil ¢, ¢ash, WSPMT —~ At SOM;
Toseph M. Schlosser, WASIMO, SEC: WASFSN, RM: WSRE, PAMs:
WEMEX, WASWHY, KSDLE and WASZRU, KSLMG {Mass IV 0D
reports his 8l-meter transmitter still down for 2 spusial gwiteh, hope
it gets in scon, we need you on the OLZ net, KAOCK hus o new
SR-630 Frequency display sa if vou want to know how the
calibration s on your eguipment just check into OLZ and Bill will
be shle to tell you, WBSFIK reports activity on several nets, thanks
Cur] for a job well done, Es my face redf Seems that 2 few months
uge [ received some info about Larry Petty tcall unknown now) and
Gary Rheuark KSONM, it seems that Gary got listed as WBSGIY,
which may or may not be lay’s cafl, and Larry pot listed as
KSONM which is reatly Gary's wall. Straightened out or more
confused? T am not really sure myselt. Congrats to WASTWM an hix
first phobe, WESBUM on his second phone and alse his avatens
Advaneed, Conprats also to new Tech, WBSHMII and new Novices
WNSHIT, WNSHLE and WNSHOB, Code and theory classes running
full {oree 2t Lawton snd Muskogee, Wemember the Lake Texoma
Hamarama the last week end in Qet (Oct, 27,28 and 29) that's this
month as vou read this ucticle, Jraftic; KSTEY 48R, WSRB 111,
WSMEX 29, KSOCX 18, KSOTM 15, WSFKIL. 14, WASWRC 14,
WBSAZS 12. WSPML 12, WSSUG 12, KSWPP 11, WASFSN 1D,
WBSCWX 9, WASOUV 4,

SOUTHERN TEXAS - S5CM, E. Lee Ulrey, KSHZR -~ shi:
KAHXR, PAM: WSKLY, RM: WSABQ. Congratulations to new ®M
WSABQ, WSSSE resigned because of increased work at NASA, ORS
WBSBWY and OPS WASYXS still gtinding out new Novices at
TSARC, Houston ARC News hack in cireulation with WASBTO as
editor, OVE WBSFNS suys he passed code exam for General and

\-
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THE LEAGUE EMBLEM

® Available in the
form of a rubber
stamp for use on QSL
cards, correspondence
or any other place
you want to indicate
vour League membership.
Same size as the illustration
above.

¢ With both gold border
and lettering and a black
enamel  background, the
League Emblem is available in
gither a lapel-type pin (with
safety clasp) or Screw-back
button.

@ Special colored emblems
in the pin type only, are
available to League Appoin-
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RM, PAM, EC, SEC; Blue for
00, ORS, OPS, 0OBS, OVS.

& The Emblem Cut is a
logotype (solid cast metal)
/8" high for use in printing
{etterheads, cards, etc.

PIN, BUTTON, CUT or RUBBER STAMP
51-00 each
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SAROC
8th annual fun convention

Best of Las Vegas — Beast of Amateur Radio
S5ee our ad in QST ham-ads
Write for full details

SAROC Box 73 Boulder, Nev. 89005

QUADS! aUADS! QUADS!

Prices are for complete quads. Enjoy all the ad-
vantages of a full-sized quad. All quads complete
with hardware. Noisy locations our specialty.

SPECIAL DEAL ON A QUAD/ .
TOWER COMBO, OR ON A TOWER ONLY.
Ppd to nearest freight terminal.

2 element, 3 band (10-15-20)

3 element, 3 band (30-15-20;

element, 3 band {10-15-20)
F.0.B. TAMPA, FLORIDA

(813) 9884213
406 Bon Air Ave.

$69.95 4
$09.95
$129.95

SKYLANE PRODUCTS T|m£lo Terrate, Fla. 33617
» s &

Technical Excellence
inElectronics.

O our small, frisndly campus the emphasis 15 on Living s well

ak Leprning. Exfpraecuirteutar seclal activitles, atudent clubs, o

student operated radip strbion, student government, new formi-

tory and g {1l tports progrem heip hrovide 2 world of vaur vwn

in which ta prapare for lomoreow, Associate Degree i Endineer-
{ng Electranles. B8, obtaingble. G 1. approved,

VALPARAISO TECHNICAL INSTITUTE

Dept. A2. Yeliowstone Trail, Vaiparaiso, indiana 46383

55B-S5B-55B-55B-S5B-55 B-55 B-S S B-55 B85 B-58 B
SIMON SIDE BAND COMPANY
Halland Mt. Rd., Oak Ridge, N. J. 07438

201.697-4246
Dealer for KRenwood, Tempo,
Henry Amplifiers, Standard Radio,

Dycomtn and SBE
Service to alf makes of Ham Radio
Equipment. We sell, buy, and trade all
used equipment. Antennas by - Hy-
Crain, Newtronics, Cush Craft, etc.
Hours: Tues. — Fri. 4:30 — 9:00 PM,
{mornings by appointment)

@ Sat. - 11:00 — 6:00 P.M.

Sun. — 11:00 — 4:00 P.M.

roprietor — Bert Simon W2UUN

S8 B-SSH-55B-S8B-558-55B-85 B8-S B-S5 B-55 B-358
LOW SWR HIl EFFICIENCY
Ring transformers for Quads, Di-
: pales, Veas, Yagis, and Moblle
< Antennas,  Gomplefely  waather
v proof, Triband duad units $24.85,
allua?eﬁs $18.95. Postage prepaid
in U, §

H & H ENGINEERING
P.0. Box 68 Lz Mirada, Calif. 908238

may apply for OPS. O0 KSEJL is the new trustee for WSKA, OVS
K3CWS off the air after change in GTH. QRS WTWAH/S5 looking for
damplifier to overcome QRN on RNS/CAN. BC WASMUM appointed
K3BEIL and WIWAH/S asst. ECs. RM WSABQ is [ooking tor good
o oups for ligison with TTN and 7290, EC WSICL says he lost
equipment to lightning and had another emergency drill with Red
Croas. OPS finally made it to Z-meter fm, El Paso ARC electad
WELWE, pres.: WASLTQ, vice-pres.; WASLTP, secy.; WSDVH, trous.
Austin ARC planning [one Star QS0 party for Dec, WSARQ,
KSROZ und WIWAH/S on PSHR. Received QO reports from
ESFIZ, KSHHA, WASLES and W3RBB: QVS report from
WASQCP; statlon activity reports from WASIQV. WSLPO and
R5TSR.

Aer kFz Sags, QNT QT
TEX®* T Gt A60 193
200 Tic 13290 40 1690 0
Traffic: (July)y WBSBWV 187, WBSCUR 147, WSABQ 136,

WIWARSS 106, WASYXS 8t, WASTII R0, KSEJL 78, WSVW T8,
WASZIY A7, WASEIN 39, KSHZR 49, K5ROZ 48, WSHWY 40,
WASLNY 37, WASIFZ 12, WSKLV 27, WS2DU 26, WSTFW 21,
RSEFH 16, WASMUM 11, WBSBGV 1, WASCTI 4, KSHV1 9,
K3FIZ 8, WSBHO 1, WAUKN 3, WASCBT 1, KSHUA 1, KSRVTF
13, (June) KSEJL 51, WASZBJ 34, WBSDQE 21,

CANADIAN DIVISION

ALBERTA - 5CM, Don Sutherland, VE&FK - SEC: VESXC,
s VEBEM, YESAGE, PAM: {APSN) VEGALQ. PAM: (CREM)
VESAMC., OPSs: VEeYL. VEGHN, VESADS. ORSs: VEGLZ,
VEAYL, Q0 VESHM, VESMI, VEGTY. kit is with deep regret [
rzport the passing of VEESS who will be greatly missed by all of us,
Frank was a long time worker for the old APN and also for the
APSN. There was no one more dedicated to the nets, more willing
o harder workiep than VEGSS. We welcome VESYL back from
Ont, Ex-VESTM and ex-VEAWL, now WTEI0, visited Calgary
beiefly, VEGALQ handled emergency communications from
VEGCS/T regarding the tragic avcident on the Clemenceau Glacier,
In spite of rather poor conditions APSN had a QNI of 1272, During
the poor zonditions on 735, the Aurora Net on 7198 kHz at 02002
did a nice job for us. Fraffie; VEGAJASE [6d, VEGAVV A3,
VEAABVIG 53, VERARLISA S0, VERFK 15, VEGALU 11, VEGXC
6, VERAGZ 4, VEOFV 4, VE6VS 4, VEANU 2, VEAVTE |,

BRITISH COLUMBIA - SCM, H.E, Savage, VEYFB ~ Whilst in
Ore, we were able to copy the BCARPSC net on 3758 kHz and
vhecked in several times (cwi, | noticed the farge increase in mobiles
checking the net. VETLL, asst. BMr. and EC for Burnaby and
VEITT, (ORS/Q0) held a two man FD with FT-101s, reported 2
great miecass, With the threats of flooding in the Fraser Valley over ]
with to say thanks to all those who made preparations and stood
reudy to move. To those in the Kumloops und other interior areas
who supplied valuable communications during their flocds we say
thanks and looking for a report fram you. T'raffie; VETLL 102,
VETRLO 23, VETAXI 2,

MANITORA - SCM, Steve Fink, VE4I'Q) — We weicome VE4LA
as our new KM and mgr, of MTN, replacing VE4RO who asked to
he raieved after doing a teal FB job this past ygar, Bob, who will
remain avtive as (IR, was elected Ham of the Yewr ut the Peace
CGardens Hamfest in July, VE4HT won the 75- aid 2-meter rabbit
hunts and VE4GM picked up the transceiver. VE4AN has left for
Furope tor 1 years. The VE4ST-TT-MG QTH welcomed summer
visitors VE3ERS and VETBMVY, Welcome to new hama VE4GY, on
vw with an 1°7-101, and VE4EA, ex-FP2FG. A new Y1 certificate (s
vt from CLARA; details from VE4ST. MTN: 13 sexstons, 37 QNI,
28 QTC, MEPN: 1 sessions, 629 QNI, 22 QTC, Traffic: VE4RO
32, VE4UR 18, VE4EA 13, VE4BM &, VE4FK 6, VE4HR 6,
YE4PG 5, VE4LN 4, VEANE 4, VE4QOP 4, VE4IA 3, VE4HA 2,
VE4LL} 1, VE4APA 2, VEAQI 2,

MARITIME -~ 5CM, W.D. Jones, VEIAMR - On July iG a
station was set up at the QTH of VELAEU in Caraquet to operate
during the total eclipse of the sun. A report from anvone listening
o VAISUN between 1800% and 2200Z on this date would be
appreciated by VIEITC, Those involved include VEIs TC, ASO,
ACL AXL, ALL, FP and Danny, VEITC's jr, up, Many thapks to
VELAEU. VEITC/l was operated ut the Glooscap Hov Scout
Jaumboree giving many of the hoys the chance to earn their radio
badge, Assists go to VFIAPB and (laude Christle, jr, op. of
VO2AW, Claude passed his exams, look fot him ob the air shortly.
$till another operation between July 29 and Aug, 6 was the sscond



annual N.B. Radio Week trip to Miscou Istand using the call
VAIND, apain set up by VEUTC, Participants included VELs AMB,
AHM, BP. YN, ANMH, AUS, AEU, AMR and several jr. ops.
Congratulations to VELANH, Y0314, VO2AW, PR and YOZRE an
new Advanced certificates, The Newfoundland HAM-EN-ANY is
now history. I'eed back from ield Day indicates that if VOICA or
XYL are present estra guys are needed on the antennae, The
Humbars Field Day was well stiended by ¥Ois DL, 1A, MI, G5,
IZ, 1D, GC, HL, HF, GZ, 1O amd {0, Visitors included VOICY,
VOTHO and VOIKB. APN reports QNI 16, QTC 34 in 21 sessions.
Traffic: VEIRO 54, VETARB 35, VETAMR 24,

ONTARIO — SCM, Holland H, Shepherd, VE3DV ~ Effective
Sept. 1, Asst. SCM VEIEWD will once apain take wwer the
appointment of SEC, Ed will have the tough jub ot organizing Ont.
amateurs in a town/city responsibility instead of the county-wide
system of previous vears, The new system hinges on the following
premise: the average amateur will react most positively to local
abnormal situations:, urban arvuy shoold receive pricrity because of
the increased tisk of property damage and lives lost in built up areas;
resstablish  the fact that the Canada Fmorgency Measures
Organization, 2 Federal agency, has responsibility to coordinate ail
ad and assistance in abnormal situations ranging from floods, forest
fires and landslides to hurricanes, snowstotms, industrial accidents
and nissing person searches; the main mode of operation for
amutenr emergency work will be Fmm on 2 meters using repeaters and
simplex. VE3DVH, VE3BRN and VE§YE are recent togisters in the
Ont. AREC, All Ont, amatenrs are grged to give YEIEWD your
actve support in his cfforts to provide Ont. with a workable
emergengy communication system, Congrats to VEIDXY, VE3ESH,
VE3IBEQ, VE3IMW and Harry Kennedy of the St. Lawrence college
in Kingston for the fine job they did during *71/"72 winter months
in teaching anateur radio to the follpwing successiul candidates:
VE3CPK, VE3DMS, VE3DWA, VEIDXC and VE3FMF, Eacht year
at this particolar time 1 express my thavks and appreciation to the
sulid core of trafficmen who keep our nets active during the summer
doldrums, This vear is no exception but [ do wish to single oul
W30KN for his individval effarts in maintaining our liaison to the
EAN. Thanks Merle, Traffic: tJuly) VEIDPO R9, VEZAIA 57,
VIS8 53, VE3IDU 38, WASETS/VES 33, VEIGIG 33, VEIATR
30, VEXGQLR 28, VEIRPC 24, (lune) VEIEWD 34, VEIALA 44,
VE3DOC 12

YEs!

QUEBEC - BCM, Joe Unsworth, VE2ALE - VE2s AKM, BOQ,
ALE, UY, DIX, DM, BON, AWE, BU, JO, AW, CN, BDM supplied
exfta commuaications for search of lost gicl in 1le Perrot, Que, VE2s
AMQ, DP, SW are the more active mohile stations in the Three
Rivers area. YVE2DBN received VE2ZMO members at his summer
QIH at Lake Claire, VE2AVP and family spent vacation at parents
QTH in Rawdon and was heard regulac via VE2RM, VE20T hopes
to complete ham shack and put up new sky hooks dusiag Sept.
vacation. 2DM once again down in Barbados. YH2HI away for a
while znd dearly missed on the P.L. net, The Plattsburg repeater
now is WA2NVT in memory of Dave Stuart, Confercnce was held
between VE2RM and W2DZIN oo inter-communication between
repeaters using the 450 MHz frequencies, VE2a I8 and GA
vacationed near Portland, using the 450 Miz frequencies. VE2s 13
and (A vacationed near Portland, appeared to be better this
summer — all the rain improved antenna ground systems. VEZBRP
mentions he will be moving to VET-Land, sorry tn see you leave uy
and good luck, Mike. VE2DFE changed call to VE2AS and new call
VE2ZBKK, and VE2BRW picked VEZBSQs Trio TR-T100 vhi
transceiver and very active, VE2ZALE once again on midnight shift
work so reduce activity on the QR net, Traffic: VE2DR 57, VE2EC
27, VEIDLG 24, VE2LV 18, VE2O0T 12, VE2UY 3, VEIALE 2,

SASKATCHEWAN ~ SCM, William H. Parker, VESC1 — A big
thanks for a job well done to our retiring SCM, VESBO, Bamry
cyrries on as EC for the Prince Albert and northern region: also
liaison officer for the joint Holy Family and Victoria Union
Hospital Disaster Committee to the EMO, Yours truly, VESCU is
now Safety Officer for the City of Saskateon and will be working in
close cogperation with the EMO, May we have higger and better
SET exercises in the future, YESJB reporls activity on 7.175 is
increasing. PAM VESDN is ably handling the ARRI. Fone Net.
Thanks fellas. VESSC and VESGL have the cw net under control,
VESXG and Lake Net doing 2 noble chore tor those in the northern
lake areas. FB. VESJI still snowed under with QSL cards. Not sure
but think we mught have somewlat of a record for VES-Land in that
we have guite a2 few White Caners licensed this year. Hope everyone
enjoved theit summer helidays. Tratfic: VESGL 33, VESBO 15,
VESDM §2, VESHP (|, VESGE &, VESRE 4, VESCU 3, VESPD 1.
YESHE 2. VESSN 2, VESKS 1, VESXG L [asF]

I would Iike to become a member of ARRL and help support its many
services to amateurs and amateur radio, Here's my $7.50 ($8.50 in

Canada, $9.00 elsewhere). Sign me up for a year’s membership and
twelve big issues of QST! Additional family members at the same U. S.
or Canadian address, memberships only (no QST) $2.00.

My name ....coeevnavscacsananssnanaeessanaCallooo, o,

Sfreef IR R NN N R R EEE R EE NN NI NI S N I I BT I B R B N A ]

CtY cvvenrrrrersannnensnanasnnessaoState........Zip......

{Placss see fhe other side of this poge for o fist of ovailoble Leagus publicofions.}
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BUILD YOUR OWN SPACE-AGE TV CAMERA

FLY KON SOUDSIATE CHIERAIT e b e
ol ik gty r'";.e .’

" & .‘m D . d
void anrbon Bl c.:?m Gnplere ot e mﬂa

PHONE o WRITE for CATALOG.
DHAL AT2MTATTT

Heow o s, por 6 o v g e By fuc
L caiis, vidicen whed, conrt plot, avdie subsocier kil elc.

ATV Rescarch  paom cry, nar, sg7a

SOX 453-QP

— ——HILLTOPPERS
. sl EFOR S1X AND TWO
el 3L 6M $14.95

8L 2M $16.95
Full Size Cpen, Fit Any Car Trunk Closed;
Also Saturn Six Hales. 6&2 Lunenburg Beams
HI-PAR PROD., BOX 88, FITCH, MASS., 01420

ULTRA-BAL 2000

#dsvaned el e catanon, trar
HALLINe -L.P‘is s ey
ey

Cofs QP GUWHT 1O AnTerthE

SALARRCT

psuE o
'Mll [ H}w‘ TRtina . u\al.mn Ve
A b lOF gItrR ke b

whie platert

Sy orang desired § 8,95 ppd,

K E E‘HB"‘n“Ins Box 1279, Tustin Calif, 925680

STAR-=-TRONICS

INDUSTRIAL AND GOVERNMENT'
ELECTRONIC SURPLUS

PARTS & PIECES FOR SCHOOLS, SHOPS, HAMS & HOBBYISTS

BEND FOR OUR LATEST ALL DIFFEHENT
MOMNTHLY PICTURE CATALOG. NOW!

Box 17127, Portland, Ore. 97217

ML L DL L L DD R L Ll R LR

FM/AM DIGITAL CLOCK RADIO
T Sep Fluorescent Display Tuhes, L5 package for siock
Iogst. Gompietely silent nperation. Internzi power supply
npetates elock wp o 280 munutes during power faileres Front
set PR, clock controls. Wake up fo smusic or tone. Uompact
size, beautifully styled, 115 VAL 60 cvcla. New.

Prepas] .84, 5‘39 08
SEPY Cathode Ray Tube, Rew. 9.95

VLA Kform, Stamcer PH46Y 33 31
i2 GYCT-2A Xform, Thordsn ZBF67
{2y.8A Xtarm. Stanca e
5 WCT.1.2A Xform, Thordsn 21F09 ¢ ¢ “
12vDC Relay 4.P.D.T.. 2A Con: Compact, New
14%DC Relay 4.PNT, A Cont. Compact, Mew 2.95
Dial Telephones, Wall Mount, Light Hrey, BiLL compatihle,
MDL S5B 2901, Belgian made New.

520.00 each

Prepaid U.S.A, .
H.P. 00AB Audie Oscillatar, 20HZ ta 40KHZ fike new
$200.00 each

Prepaid . U.5.A !
570 Warres: 5t. New York, N.Y. 10007

New 115V &lcy
] - Te

§ LEEDS RADIO CO.
H Tel: {212)-267-3240

ILEL RS T ELL LYY T Y TTELY LT T F TN

NOVICES

Need Help For Your General?
Recorded Audio-Visual
THEORY INSTRUCTION
EASY - FAST — PROVEN
No Electronics Background Necessary

* * * * - -

13 RECORDED THEORY LESSONS WITH
ILLUSTRATED STUDY GUIDE
Electron Theory -~ Math - Resistance — Voltage
Drops — AC-inductance — Capacitance — Tubes &
Transistors — RFE-Amplifiers — Oscillators - TV —
Pawer Supplies — Madulation
CASSETTES 849.95 REEL'TO REEL $44.95
* & * * w &
For Additional Free Information:
AMATEUR LICENSE INSTRUCTION

P. Q. Box 6015 Nortolk, VA 23508

7 would like the following League publications shipped to me postpaid. | am

enclosing payment of $.
Ship to this address:

. (These prices apply only to the USA.)

NAME---.-.....-.--ooool--l-locoo..o.l.:ln..oo.CAI.L......-.----...

STREET [EANNERNERNENEERENREELEIER R B I I I R

CITY oo e suvrsrsnnssenasnooeeese STATE Louivunvnnn. . 2IP

ARRL HANDBOOK $4.50
The standard comprehensive manuat of ama-
teur radiocommunication

UNDERSTANDING AMATEUR RADIO

0
t
[
L]
L]

$2.50

Written for the beginner—theory and how-to-
build it.

VHF MANUAL $2.50
A #%w fam:l thorough treatment of the amateur
V.

LICENSE MAKUAL $1.00
Complete text of amateur regs, plus Q&A for
amateur exams

HOW TO BEGOME A RADIO AMATEUR 31,00

All about amafeur radio and how fo get
started

L Ty

A GOURSE 1N RADIO FUNDAMENTALS %1.00
Use this in conjunction with the Handbook

L]
[
L

ANTENNA BDOK $2.50
Theery and construction of anfennas

SINGLE SIDEBAND FOR THE RADIO AMATEUR
The best s.s.h. articles from QST $3.00

H'NTS AND KINKS $1.00
300" practical ideas for your hamshack

OPERATING MANUAL $1.50
The techniques of operating your amateur
statlun—m{mg, ragchewing, traffic, emer.
gencies, ete.

iPlease see the other side of fhis page for an applicatien for membership in ARRL and 12 jxsues of Q57)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111

Qs-10-72
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HAM-ADS

(1} Advertising shull pertain to products and services
which are related to amateur radio.

(2) No displav of any character will he acrepted, nor
an any special typographical arrangement, such as aff or
part capilal letters, be used which would tend to make
one advertisement stand nut from the others. No box
Haply Service can he raintained in these ¢olumng nor
may commercial tvpe copy be signed solely with aimateur
call letters, Flam-ads signed only with a post office bnx ar
tetephone number without identifying sigrature gannnt
he avcepted,

{4 The Ham-Al rate is 50 cents per word, except as
nated in pacagrabh (&) below,

t4) Remittance in full must accompany copy, since
Ham-Ads wre not cartied on our books. No cash ov
cantract discount or agency commission will be allowed,

t5) Closing alate for Ham-Ads is the 20th of the second
month preceding publication date.

(6} A special rate of 15 cents per word will apply o
advertising whigh, in owur judgement, is obviously
nonr-enmmetcial in nature, Thus, advertising of bona fide
surplis equipment owned, used and for sale by an
individual or  apparatus  offered fur exchange or
advertising inquiring for special equipment, takes the
18.cent tate, Address and signatures are charged for,
except there is no charge for zipeode, which is essential
you fuenish, An attempt to deal in apparatus in quantity
tor profit, evest if by an individual, is commercial and all
advertising so classified tnkes the S0-cent rate, Provisions
of paragraphs (1), (2} and (5) apply to all advertising in
this cofumn regardless of which rate may apply,

[7) Because error is more easily avoided, It is requested
wopy, signature and address be printed plainly on olre side
uf  paper only, Typewritten copy preferrad hut
handwritten signature must accompany all wuthocized
insertions. No checking copies can be supplied.

(8) No advertiser may use more than 100 wards in my
wne advertisement, nor more than one ad in one issue,

(91 Due to the tightness of peoduction schedules,
vancellation of = Ham-Ad already accepted cannot he
ggnranteed beyond the deadline noted in paragraph (5)
above,

Having made no investigation of the advertisers in the
classified columns except those obviously cotmmercial in
vharacter, the publishers of QST are unable 1o vouch for
their integrity or for the grade or chavacter of the
praducts or services advertised,

QSLs? America's Pinest. Samples 35¢. DeLuxe 50c¢. Kellgious
d5e. Deductable. S8akkers, WSDED, Box 218 Holland MI 48423

TRAVEL-PAK QSL Kit ~ Send call and 10c; receive yvouwr call
samnple kit in return. Sameo, Box 203, Wynantskill, NY 12198

PICTURE QSL rards of your shack, efc. from your photograph,
00, 512,50, 1000, §16.28, Also unusual non-picture designs.
Generous semple pack 2He, Half pound of samples 60c. Raum’s,
41564 #ifth St. FPhiladelphia PA 19140,

Q8Ls, samples 100, Fred Leyden WINZS 454 Proctor Av, Revere
MA 2151,

CREATIVE QSL cards. Personw! atteniion. Imaginative new
degigns, Send 2he, itecelve catalog, sernples ang refund coupon.
Wi 5 Printing Box 787-1, Atascadero CA G342%,

gémLES 20c. Haxy Sims, 3227 Missowri Ave. 8t. Louls MO,

BLs 3-color glossy 100, ¥4.50. Rutgers Vari-Ts'giné Service,
Fyee samples. Thomas St. Riegel Ridge, Milford, NJ 08§48,

QSLs 300 for 84.65, samples dime, WOSKR, Ingleside, 1L 60041

RUBBER stamps $1.50 inciudes tax and postage, Clint’s Radio,
W2UDO, 32 Cumbertand Ave,, Verona, N& 07044,

QSLs “Brownie,”” W3CJI, 3111 Lehigh, Allentown PA 1R103.
Sampies 110e, Catalog 25¢,

DELUXE QSLs, Petty, W2ZHAZ, PO Box 5237, Trenton NJ
(R638, Samples 10c.

COMPLETE @55 catalog, 300 cuts, 10 veport forms, tnk and
stock samples, plus ter sample QSLs. 26c¢, Corneilson’s Quality
Q8Ls, 321 Wayren St., N. Babylon, NY 11704

A-I3 Q5Ls — lncrensed refurns assuve users* satisfaction. Samples
25e (refundable), 3-11 PR, Co,, Monson 2, Mage, 01057

DON'T buy QSL curds until you see my free samples, Fast ser-
vire, econamical prices, Bolles, Little Print Shop, Box GB48,
Austin TX 787587,

WSL, SWT, WPF cards, Samples 25c. Log books, lile cards, de-
caly. Malgg Presg, Box 375 Toledo OH 43601,

8L, WL, WPE zamples 1%c. Nicholas & Son Printery, PO
ox 11184, Phoenix AZ 85017

WRAME Digplay, and jprntent Your (3815 with 20 pocket plastic
holderg, 2 for 81, 7 {for 83, prepuid and guaranteed. ‘Tepabeo
Box 1987 Gallatin TN 370665,

WSTLs — Thin dime brings_samples. Alkanprint, Box 3404,
Bupago Station, Scottsdale, AZ 853567

Excellent QSLs, reasonable, Samples 25c, WO, Press, R.R, 1
Rox 811, Carmel, 1IN 46032

QALs, & eolor glossy, globe, eagle, sirpight kev, ham with ear-
?Lhoneg on front. report form on back, 100 - 5475 postpaid,
usprint, Box 7675, Kansas City, MO 54116

QCWA Quarter Century Wireless Agsociation is an internatiohat
fon-profit worganization founded 1947. Any Amateur Radio
lte‘!rberamr licensed 26 or moere years is eligible for membership.

embers receive a membership call book snd quarterly news.
¥¥tf0§%r3 information. Q.C,W.A. Inc., Box 324, Mamaroneck,
& B -

FROFESSIONAL CW operators, retired or active, commereial,
military, gov't Xoljce. ete. invited to loin Society of Wireless
Pioneers — Wi @/6 Box h30, Sania Rosa CA 95402,

EDITING a club pasaer? Need public relations help? You should
Belong to Amateur fladio News Service, For information cantact
g}?{%o en Bills, WAZI'GS, Secretary, 17 Craig P1., Pennsville, NJ

FREE “ﬂf’te copy Long Island DX Assn, bulletin. Latest XX
news. Buslness size sase. o WHZMBF, Box 532, West
Hempstead, NY 11562

AN INVITATION NYC aren bams and SWLs are invited io
attend NY Radio Club meetings — 2nd Monday of every month,
Williams Club, 24 €. 39th St., near Madison Ave., at 8 PM —
New memberwanted, [nteresting programs,

FOUNDATION for Amuteur Radio Annual Hamfest Sunday 22
October, 1972, at Gaithersburg MD Fairgrounds.

SAROC Fighth National Conventlon, January 4 thmu§h 7.
1978, BAROC accommodations request do Flamingos Hotel, Lasy
Vegas, Nevada, $15 plug tax, per night, single or double
ocCUpaney.  Advance R‘eg:stralion . 510 per person.  Ladies
gmunm Saturday. Seminars, meetings, exhibits, Friday ang
atirday. SAROCC-Swan  Social our, Friday. SAROC-Hy-
Guin/Galaxy Cockall Party, Leo WeGrFy wt the Organ,
Saturday. SAROC Buffet Huni Breakfast with Champagne,
Sunday. Advance registration, Sergio Franchi, Flamingo
Midnight Show, two drinks, $17, Advance registration, Sevéo
Franchi, Flamingo dinner show, no drinks, $21, SAKOC fet
Roundtrip  Vacation  Package from many  cities. Advance
registration to Saroe, Box 73, Boulder City NV 82005

COUNT dewn: Only davs, hours, minutes befnre the speciacutar
‘sfen.ing of the ARRL Hudson Idvision Convendion, October
21-22, Hilton [nn, Tarrytown, NY, Plenty of frre parking.
Eixhibits, legtures, contests, YI-X¥1, Events, fbfests. 2-meter

, RTPY, 1 i NY sightseeing, Prominent banguet speaker.
Funl Don't miss the blastoff, Info from Dave Popkin, WAZCCF,
303 Tenafly Rd Evglewood NI 07631

WANT {0 buy 2 transceiver with matching ac power supply,
Colling, Drake or what bave you? Ox a Dtake 2 piece outfii must
be clean and ced right, Bichard Schark 417 North Femy
Ottumwa LA bZ501 Phone 515-682-5741

QPS8Ls — custom QSLs, brochure 26c. WIELX Q5L Desigs, 20
Britton St., Pittstield, MA 01201

1000 adr labely, 4 Jives, $1,26. L. M. Hamilton, 19509 #lavian
Ave,, Toreance, GA 90503

200 two_color QSLs $5.20, stamp for samples, Mark, WBENK O,
2534 K! Tonas Way, Carmichael, CA 95608

ST-SWL cards. Exvciting designs from the plates of the lat;
Warren Ropers again avuilable from Jim Patterson, 3013 N,
Victoria 5t. Paul MN 55113 Sampies 25¢

RUBBER Stamps for the ham. Marshall’s, Dept. Q, 1900 Faulk-
ner R, Little Hock AR 72204

QSL Information — SASE to Catiber Cards, Venns TX 76084

PICPURE 481Ls tiade from your photo, 1,000 $16 pasipaid.
Fall eolor £38, Pieture cards, Box 5471 Amarille X 79107

SL’s 300 for 6;4.35! Samples 10¢, Colourcard Box 328
Fopanga CA 49029

WE huy fubes, Marilime International, 834 Hemlock St., Frank-
lin Square, NY 131010

CASH paid for your unused tubes andrfood ham gnd commetcial
equipment. Send list to Barry, W2LMNI, Barry Electronies, 512
Broadway, NY 110112,

WANTED: All types of tubes. Top prices paid for Varian &
Eimae. Jaro [Flectronics Cm”g. P}, Box 414, Orlande, Fla.
32802, For fast action call Toll Frée: 800-327-1799. Ask for
Bob Hoffman.

WANTED! An opportunity to quote your bam needs. 33 years »
bam gear dealer, Collins, Drake, Galaxy, Tempo, Kenwoad, Tan-
Ter, Hy-Gain, and all others. Also 325,000 inventory used geat,
Rerﬂa <t dist. Chuck, WBUCG, Eleritonic IHstribuiora, Ine, 1960
Peck St. Muskegon MI 48441, Tel: 616-726-3198

HAM ticket - Amatenr radio license rourse for Noviee, General,
Advaneed, Extra Class. Write for information, Clayton Radio Co.
220 Mixa Mar Av, T.obg Beach (CA 90803,

SPIDERS for boomless guads. Heliare welded aJuminum. Al's
Antennas, §339 So. Washington $t., Kennewick, WA 99336

VERY in-ter-est-ing! Next & big issues §1. **The Ham Tradetr,”
Sycamore, [L 60178

AUTOMATIC Semi-kever. Attach to your bug and make it a
fully automatic kever. $11.95 plus 50c sh;f?inf. Stiekieback
Electronics, 195 E, Argyle G2, Vaﬁey Stream 11580
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LHRISTIAN Ham Felowship now mrgp.nizhed for Christing hams

who wish fellowship with other Chris zms, Request free i in-
Tformation on how to witness fo othef hams tisn Ham

book. s%_rdnzmﬁun. For free detgils writ Cludsﬁm Ham F‘ellnw—
ship, 586T Lakeshare Dr. Holland MI 494 425

LoRUICWEIR,  klallib.  EfEr-

WANTED to huy: Sensibly
sighal gen., and Boonton
and in
‘nzid

ced Meaguremenis Corp, Mode] 80
odel 160-A ¢ meter. Must be clean
1: ood working order. Also desire to byy RCL impedance

lease state firm price. WICER, ARKL, 223 Bt
n.zton.. CT 06111,

INFORMATION wanted on Telrex beams == & el £5 m. and 6 el
10 m., both on 48 foot boom. probably about 20 veaxs 0ld. Has

boom-to-element hm:rpm stubg on every element. Need to know
element Izn.it John K.auimann. WALCQW 487 Common-
wealth Ave, Boston MA 022

TIRED of havin a weak signal? Gopget GSB-101 linear amphﬂer
g id) many medifications, needs power tran:
TIer, Ampliﬂer ug 4 extra 811z %70, No shipping. WAIJZC
75 Tumblebrook Ln. West Hariford CT G811

FOR SALE: T5A-4 Serinl 4788 excellent condition $350
SK tinear $650, Vaesu FTDx401 and FV-401 VO $400 .nl.l in
HEke new condition. WTUR L2948 SW 135th Ava “Mgard Oregon
#7223 Tel: 503-643-146

MAKE an offer, CREE Electronic Engineering Cowrse 201 gnd
252, Johnson CB Transceivers with private tne messenger 300
seltes Ptcketz Electrente Slide Rule Model N16. Send for com-
plete list. Witmer 803 N 11th Melrose Pk 1L 60160

WANTED: AMECO CNBOQ CN144 CN220 432 $i5. PS1 f )
ggésvgksﬁ $10. (W6eRQZ) 1330 Curiis Berkeley CA 94702 (41%)

Y AESYT FTDX 560, mike sEEaket, cw filter, spare finals, uged 7
months. Sest oifer. WZDQC 229 Sarles La. Pleasantville NY

SWAN 5000, 117XC power supply, 508 VED, PTT, Mic. Allin
perfect condition, Al with mann and original carto 5, $500
certified check of money vrder. KEEQN 268 N. Main St Am-
herst OH 44001

HQ:{TOA Ex.cenent cond.iﬁon. speaker 2 metet converier and
g FHD Frank Furze RFD 2 Newtown CT
Baa16 1203 426 5028

BALE 53400 S5B610 SX101A Perfect conditinn for £330, Perfer
local deal, elivery within 100 miles. £61IGS 759 20th Ave. San
Franciseo CA 94121

I ()LLOWING # ment in excellenb o eratin conditinn with
manuals. qu:ip ﬁ ¥ HEAT

VE‘O HGE1D
Ss '!‘sr eter ﬁ

T B0 xm 335. ngh
hour digital desk clock %10,
Triplett meter O-300 MA
Hillcrest Rd New Capaan C 9684

£2.50, Monesz) arder only
299, Gonset sidewinder-

H Box 1391 Clearwater

no pw-rsu.
W m eer

PH Bgl{o WA

SWAN 250-6 M. 858 Xevr w/ia
2M, 888
FL 335617

FOR SALE:
vith a 3-speed
sxcellent co
Podrasky
33-6823

WE buy electron tubes, d.iodeg, transistors, integrated cireuita,
34!1!11(:0 luctors and resistors. Astral Flectronics, 150 Miller SE.,
nbeth NJ 0‘?20‘1 Tel. 201 -354-2420

WANTED: 'I‘eletype machines, parts Models Na, 28, 32, 33, 35,
37. Cash or trade for Drake e ummeut. Alltronice-Howa: lo.,
Box 14, Boston MA 02101, (Tel: day or night 817T-T42-00438)

TR@%&F‘?&?ERS rewound, Jess Price, WACLJ, 507 Rashn,

WANT wireless (early) magnzineg and e%uipment for W4A A his-
torical library. Wayne Nelson, Concord, NC 23025

ac powet
Xevr wiae power 3199, K4

Tewt{’pe 28-ASR thh Tee-Dee, pexf, m‘ld teverf
ar box. Machine c!enn, resg?mt ed an yed,

i'ion. Want 31000, W A.‘Zi:.AA Tony
212 8th $t. Hicksville NY 11801 Tel. (516}

P

A SELLOUT! Eollins 500 oycle filter, $50. DX Fndﬂ.een
speech compressur fnr 3‘253. £40. Elecirovoice hsde with gwik
in bue,g?e N-2000 tnntchbux, $100.T.O Keyer with
ke yer mndiﬁed r controls o froni.
Luqks xood $60, QST, 1926 tn date gl!pﬁ. Mnsley LL— 2, $50.
\gmxﬁ; shi beam QSI“ Krado, & Schneider, 10 Tox 7,
reoklyn,

AUTOMATIC ke:.-er wanted -- for public serviee code ctice
program similar to WIAW in the Cinecinnati aren, Boehine or
eqruivalent variable speed e;};{fnment uging Wheatstone perforar.or

tape desired. Wheaisione rator aiso needed, Parts informa

1 on both above utits wabled, Any system using tive op e#ht
fevel te[etﬁgewnter fape received on-fine plse congidered, Wen
&3 tg§1_6 . Eighth Ave,, Dayton, KY 11074,

" SALE: HQ170, HT32, WR2UGM, 66 Columbus, Clust;r. NJ
umz4 201-763-1884,

TEMPQ 2000 2hw Linear. Four months old, Like new, $350.
Will ship, John Humphrey WASTUKJ 215 -538-3236 B

SWAP for recﬂ'ln.ng equipment, Thomas Remster. ‘! vulume:
eaLh 1600 a‘.g McRaes 4 volumes; Conover-Mast; etc. Nee,
mlhm tilter A55F321. Kennedy, 791 Greeuwwh st NYC NY

HA[..LICRAFTE:RS HT-32B excelleat eondition firat 8170 t.nke:
2()1 5?511%“1??1‘, WAZZGE 18 Turner 5t. Eatontown NJ 0772

HAMMARLUND H%
3 MHz, W )
5205

A_geniem] ¢overage receivey 840 k-}iz-m
A 295 W, Prospect Ave Pittsburgh PA

FREE a¢ and de supplie:. ather extras with purchase of ming
condition SR-150, $299, Will trade fox Kraft, Pro-Line pie
Ystem. M or 72 MHz, K4GBL 1803 Second Alba.ny GA 31705

SELL: Bound QETs eontinuous run vols, 4 thru 53, Excetlent
condition. A, Fitz Box 252 Landsboro MA 0123

QBRP RP complete line of QRP circuit modules including
ceivers transmitters cw ssb write for daia and prices Shields
ducts Lne. 1104 Prospect Ave, Cleveland OH 4 115
W‘!\(TED by prvate collector wireless and wire te
telegraph sets, year, books, magazines, eic., jre-1930
761 No. 29th $t. Milwaukee Wl BI208

SALE KWM-2 with ac mpnlg §625. 2KD Henry 2000 watt with
heavy duty power sux‘:‘?tsr ] wf.f.h instruction boaks oo serateh-
% like new pick u 25 ank Andrews 'i‘r 40 Newlisid NJ
0%344 Phone dn?txme &25-1 4(10 Ex.t 385 Nite 6341-44356

SELL: Henthkit §X-10 Marauder Transmitter £175 Drake CC-1
(.om‘ertﬂ' Congole $30 Beth like new. Hob Lutz, WB2BZR 168

Beverly Parkway Valley Stream NY 11380 Phone:
(5:6)812-533

SB-34 on aiy three times §275, BRZ-MIC 310 HW-12A 890, Al
mme WABVVI RFD One Princeton IN 476

SACRIFICE‘ HQ-170A with 2 meter converter, DX-508; both in
e)rvellent condltion with accesneies 8235, Fay cnllege AXPENIes.

duhn MacDonald, 3M@L, RD 1 Box 385-1 Hockessin DE
19707 (40%) 2397632

URGENTLY need: RAK, AN/URM-6, or solid state VLF receiv
¢¥; Rustrak recorder and/or tape tor si'gna.l amplitude rrmrdin
far research pro é'ct’ by children. [, Ammons, 411 k
Missoula MT 59801 QOr call evenings person-ta-person r;nl!ect

tefephone and
ill Nangle

’[’FLE“I‘YPEWR!TER machines, part: ought, sold. S.n.s.e. for
lst, ‘Typetronics, Box 8873, Ft. Lauderdale, FL 33310

’MVY RBOC-1 receivey. Cirenit diagram nr manusl wanted, HJ
Guinn 1130 W. Nolerest Dy, Silver Spring MD 20903

NOVICES; Need help foi General dcket? Complete revnrded
audm-'visua] theorv instruction, Easy, no electronic backgro nd

Write for free information. Amateur License, FO
6015 Norfolk VA 23508.

WANTE
aard Gold.st-eln
100123

aou? Ber-

transistors, e ulzr:ent what have g Ber

kZMNP Box 25 nal Station, New

i‘ﬁwm climbing sutety beltflanyard $21.50, rrop piteh zotor

¥65, T/S 175 frequency mefers $45, 2M , toax rf
:witc'hes multi s&tmn s G-$48. Free list. Link 1000 "Monroe
Tok., Monroe, CT (1646

E‘REPARE for ham exams! 1fge Posi-Check, Qriginal, expertly
devised, muliiplechoice guestions and grams cownn% all
arens tested in FCC exams. Keyed answers, explanations,
sheetz for setf-testing. AH newiy revised and up-dated, General
Class 54.25, Advanced Class $4,50, Extra Class 84.75,
a plie: to it.s awn class onl?. irst class mailing included, Add
ﬁ py for pir mail. Send check or money order ta Posi-
('hec P. U an 3564, Urbandeale, Des Moines, 1A, Bi)32:

FREFR information -- UHF/VHF Communications Antennas
nlabile /hase, 140-470 MHz. Amateur-Cammercinl. Satenna En
gineering Co., Ine,, PO, Box 19449 Indianapolis [N 46219

QST June 14924 to date, 47 l¥ems Good _condition, all covers
8135, WaA Y 420 18th Ave N, Jacksonville Beach FL 3225

QST-CQR 73 magazines from 1960-1968, Some jn binders, :-mka
n:fl eésbASE: for list. R3AHN 3117 Jeffrey Rd. Baltimore MI
orhey) the fnl.lowi

[Ld
oftered. Colling 328-3 with &uz power m.l,pply SFS 21 B-t
station control. Al !eﬂ.mnab!n wifers considexe Contnct Frec
C. Gedney, K1BGG, 410 Hale 5t. .‘suﬁleld CY 06074 (203
B68-549) evenings only

AKE me an offer for my old Q871s, CQs, gr IRE Proceedinas
QS‘]‘:- Late tP!n,g to gment early vears Incompiete, later year
emhd CQs: *45 to "66, some sohd vears; IRE Pmcredin&‘ Miasc

opies, teens through late *30s. Some “vear books.” W1GLUT, 12
Mnimwk br. Unionville T Oh()

FROM the estaie of W‘iKXM ttemng

GAN’AI:IIANS Free Surpiue Parts Catalog ETCO Box 741

]00 GUMMELD phoio staraps, send phntn and $2.50 to L.M.
Hamilton, Box 43%3 Torrance GA 90510

NOVICE crrystals 40-15M ¥1.60; 80M §2 .10 postpajd. 24-hour
shi;ment. Free flyer, Nat Stinnetie Electronics, Favares, FL.

SiLL HA10 linear amplifier. Good shape. Well built, Must be
plcked up. Asking #$135. Loomis, 19264pBeaverland Detroit MI

JOHNSON T-R Switeh l\?2§ nar 28-wait trans,, $25, Al
‘cac&n%t?on. 3. Couch, W (.zAR 1315 Brinceton {iitawa KS

188

DYLLIC Island Monisewat VP2M share with retlzed docto
odern house constant sea breeze $T5 weekly, Feel free to us
bam ech‘ﬁment with 65 foot tower, hyquad, 18 AVQ, 1200 V

HW 100, excellent ptogagauon Jack Beverstel)
‘ifll’gl‘\rdgs -‘.'6101 Amsterdam Toronto 374 Ontario Canada Tel

HEATH SB-110A six meter xcvr with ac supply/
Alec Steingart, WR2ZMZE, Jobrs Hopking Unive:
Baltimoxe MD 21218

i60 to 190 KHz. The expenmentm QRP Band. MimHandboo
with facis. Receivin nsmittin tenna dope, ctc. 1.7
postpaid. Ken Carnell, Box 721 Wp_qr.ﬂeld. NJ 07081

ealer, 4T
ty Box 2141

L atrr o O N ekl e Em e Ea L Py



RANGER II, factory wired, and HQ160 recelver with manuals
295, Sepavate offers considered. DEX/4 2041 Kedron Ct.
inston Salem NC 27108

SELI: Instructograph, like new, with oscity, and 16 tapes 0-286
\v m 44,80 pp Cont, 4.4, Send 35 Bal COD R.E. Smith WBJIGZ
0% Brdy $t. Lamar MO 647

CONTACT us_for new or reconditioned Coelting, Kenwood,
Tempo-One, Drake, ain, Mosley, Hemry Hum.
towers, antennus, rotators, other equipment. We try to meet any
deal and to give you the best service, best price, best terma, to
ttude-in. te for price lists. Try us, Hemry Radio Butler M

FOR SALE or Swap, Hammarlund HQ100 courier traneceiver,
Heath DX306 {ransmitter cussette pocket recorder. kenneth
Hand, Bridgehampton Li NY 11,

QST 1/46 thru 1254, O L85 thru 12/64 com Rlete, pectoct.
ot offer, WREY 1455 ochingham, Rochester M1 4208

WANTED Swan Model 508 external VPO, send price. Herb
Hofer, 178 N Lime Sarasote FL 33877

S!GNAL.'One,'A]pha T GXT tactory modified to CKTA _? 395,

three munths 1750, new T new

% '?!5 demonstratur 51595 dio, Box 25 Sprinz!:e]d
‘N 37178 davs (615) 384-8873, nites T615) 384-54dn

WANTED: Mint FT101 or Swan 270 Ken Mudd 414 Kenwick
Galesburg 1L 61401

WANTED: SB 401 siate price, condition WASBCB Box 30141
New Ozleans 1.A 70130

HW-18, one mﬁ/en old, with 8 crystale, and Heath speaier
excellent condltion 8¢ Roger Young Route 1 Perry 1A 50220

SELL: Heathlit Marayder HX10 Excellent condition with g
crystals and tubeg $165 FOB JLP. Gehegan WBEDZN 750
Conrad Ave, San Diego CA 92117

GALAXY V Mk2, ac power
excellent condir.ion. Iake offer
Knoxville TA 50138 (515) 842-3972

aranteed bu: .SBEIM 249,00 )209.95‘

S S R A
g, fepdu)y

S AAB00BTY  3e: orolt, HELLIO Epoxy Diode

i\ TR44 59.96;
124.00; CL38 144,001 HyGain THEDXX 139.00: HyQuad
10895 400 Rotor 179.00; 20454 129,00 Cotan 67 2B/ eaE
dasbi Kres Gade D095, write guote note, brives colloct
Jal 14
MeKinney, Houston TX 77002 ma; 224-5066 onieh

SELL a recent AR-15. Bought Ausu.at 1871, will ship in an
unopened carton after servi ment from Heath,
Renson for selling, to to ild AR-1600, Price s300 plus

E- Y Warzen, WBEZOA 21 Westover Hd Ty NY
151 272-4914

HEATH, bew HW22A PWEHWIIA splx SWRMeter Hustler
e mil mﬁce $175, 1. Bright 131 Nugent §t. New Hvde Park LI

LONESCIME Drake IB and Heath Marander looking for home,
g firm, worth laoking into, Rick MeMillen 4109 Goneord
lilwaukie OR 97222

APACHE $p0, HQ—ilO 895 ARC-B 3-6 MHz MW 810

ply, speaker cansole, all in
b ‘Holdefer K05 $. Dayton

and Bob new

fixed. ned‘prc\éla with ex ‘Mrr Jestion 320, (2) t M ﬁa;ed
el TCVYrs 2. @) ied ched) order,
RESEE Bon Y Erenion ca 050 o money

HEA’I‘H DXX-60B xmir works like & dream $50. John Wrneott
ASWHL Hm SW 360, Wiey Hall, Purdue Univerlsty, W
Lnfavette IN 47906

WANTED: Johnson 275W matchbox. Send gquote. Carson, Box
10 Dunedin F1, 33628

NOVICES: Hammarlund Hg-llﬁ $100. Honth DX-60b 360,

fiath 150, 80-40-15 Meter stals suppled, Realistic DIX«150
360, Dan Schreckengost 166 Johnson Street Corxy PA 18407

KWM-2, ac and de supplies, mobile mount, stution control and
39L:T, All mint condition, Jatnes E. Forner 601 Cactus Dy Hurst

VACUUM varizble, remote o exatmn 20-650 MMFD, 10,000
solts. Perfect cnndition, £35, Bud low pasa tilter, bxcei.lent 84,

Colling 800 Cycle filter at £5, WOWAM, Kansag City MO
64138 (816) 3453-11
WANTED: HRebult WW-I VHF Direction finding statlon

SCH-B76. Need following. Al Bendix, rack mounted, green,
British alr ministry v..rown‘ switching pane] PN-6, Dynamotor
PE-100, Fuse Panel PN-15, junc:.ion box JB-4ﬁ dontrol panel
PN-25, desk unit PN-1, Dubamotor PE-94. fuse panel PN-G,
telegraph key Jd-44, antennn e%ulgment ﬂ(,-lba Tungar batiery
chatger and plnel type 6 Give condjtion and price.
John Elwood W7GARQ/6 Box 1243 Lanecaster CA 93634

SELL. Rebut Momtor and (..amera. #77hH. Mint condition. ive
old, enspe, WEKPR 41809 22nd St. West Quartz
Hi].l CA 93534 (805) 943-4556

WANTED 4o Buy: Colling 755-3 Receiver Harlow Blain 274
Hermosa Dr, Bakersfield CA 93305

HW-16, like new, 290, Will inelude xtals. WARBNJ, Alan
Mankoi’s ky, 75 Bark Tervace Enst NYC NY 10034 (212)

SELL: Drake R4 T'4-X MS-4 AC-4, Lxtals and manuals, afl perfect
tecenﬂv factory aJiE\ed new finaly wlso Johnson Valiant znd
manual good condi on also RME Model 69 .55 to 32.0 MHz

recelver Sertes No. and manup]l good condition, Besi
r‘ﬁ.s&r\éhge offer FOB Denn.u Vaughn BO% Park Ave. Ladysmith

SALE No Trades: SB400, £180, Warriox, 3160 HQ 170 with
speaker, $175 otfer’ Dick loan WeNOQ, 3T00 Christmas Tree
L. Bakersfleld CA 23306

HEATH Marauder, HX.10, wfec!. condition, $100;
454X §8B mike, $10; Bu
ssahanb Weaver WAIF

Turner
; Tower (43 It.) rotor and beam.
Er Alma Hoek Rd, Stamford OT

DRAKE B4 with speaker and nine hrogedeasting stals extra,
Very good condillons, $250, Call A. Guimarzes (6 )y 587-3648

TEST ingtruments masouablxa;riced. EICQ-360 Sweep Genera-
tor wnth leads, 875, Heath: 10 Audm S nal Gene:ator 25.
IG RF Generalor, $15 AM=2 SW CO-1
scillo.tox. 5 HP-23 A puwer sup{)g gd 1D-2§ Flect:mnic
Switch, $15, IT-12 Sz al Tracer, -2k A nalyzer,
é-xz Stoxge R Coope, WAAGA 135 Gund &

apids Mi

CLEGG 22'%r 2 meter Transceiver with micro g}hone 115. Sand,
?—?1“64%.%9 Richmend Ave, Massapequa 11758 (516

R-320/A Excellent condlr.mn $400. FOR, WASLF, 342 Mahota
D, Sen Antonio T'X 78227

SWAN 1210A FM-2 All accestories four crvstals, new eondltion
ac power and 12 volt de, $290. W2TG

COLLEGE E:mfenses force sale: Late Swan 350 and ac supply

al.. cw sidetone, mmu&l and cables, %250 nnd
ynu. pw Dost; ﬁe ndwor WA3GVQ/3 Box 39 RD 2
Cedar Matioy E zahethmwn PA 170

SELL: Heath SR300, cw, am f:lters $21Q; Mcedel QF1 @

Multipller £6; Ameeo Pre- AmE ramcewer tvpe #50; plus

ship,? &cnaut CUff Rvan, WARBWEY, 1445 Homestead Metairie
0008 Phone (504) B34-6703

SELL: Heathkit HW-12A with mobile power supply, mike nnd
apesiter. Also HG 10-B VFQ with ac power suppl

excellent io very oud condj.non and wired bg s pert. Be:t
veasonable oifer. 71 Canonchet Dv, Portsmouth RI
02871 Tel: (401) b83[)9 ";5

FOR SALE: $B-100 and manual, $150. WB4LXEK Box 17552
‘Tampa FL 33612

HAM-M with Mosie Quad £100. Zachary Botwini 25342
#7th D, Belletase N{' el

AMMARLUND HQ-110AC-VHF, receives 160 thru 2 meters
sl‘fﬁ. WABUWX, Kob Wiider, 263 Wren Way Meding O 44256

(:I:;R.‘I‘SCH Heterodyne Frequency Meter FM-3/PS-3, 20 to
1 000 Hz hke new, H25 (cost $800), H. Cervantes, 34
Rd, Binghamion NY 1390

WANTED: m‘)?r borrow manual or schematic RME 6900. €.
Young WNASVF Yardley PA 19087

SELL Heath HR10B with calibrator excellent condition §70
WAZSIS 100 Bradford Hets Rd. Syracuse NY 13224

FIDX-660, Mike, sgr er; new finals £400. WAMBO 2004 North
61 S, Philadelphin PA 19181

NEED design for transigtor regulated 230 vDC 40 M:ll power
su%plg Fred Tuckex W8YBS 6122 €. Plerson Rd. Flint MI

DRAKE TR-3: a¢ and de power sué:&ues. Excellent condition,
$350, Mare Snyder, 7415 Hichards Melrose Paxk PA 19126

CLEAN S8B-200 works good, 3180 FORB. Paiy 4-400As plugged
ia o,?éban]nke offer. G. Steinext, 1212 Linda Lee Dy, San Angelo

SELL: §B-101, $8-600, HP-23A ggﬁﬂ SB-220, $360; SB-50),
ew Ham-M and cab) g95. 1 self supportin, tawer,
HEKQ, Route 2, Hi!la e, MI 49242 (51') 439

DRAKE Receiver H-4B mint condition $325, Hallicraftex Trans

HT-40 7BW, 8204 Knight SWR Meter, 10' Low Puss Filter

Drake 1K watts, $12¢ 2 way Mobil ¢ Motorola

cunverter to 2 meten with phone gm‘.ch J.ZV Model U4368T,

2 g100. John W, Rendall, WB4LIF, 8341 Trousdale Dr.
Nashale 5 375 20

way

1o
by
T
&

2 CHANNEL G.E, Pocketmate, 2-1/4 X 7 X 3/4 in, easy conv, to
2M. Flrst $150 MO takes, Ken 'Pmuw. WB43PD, Greenshoro NC

TAIR eash offers considered for the following. MN-4, 70.

Galaxy ¥ Mark I, Aae sy g(;r nice. $250. RV, Hemote

4B, National NOX-2 NOXA, ?(50 Pachage 8175.
101 Marir I7F, - §12h

alliorafters HT-32, sn‘.o T 37, s145. 3.

FICO 753 'I‘ube N}/ge. atl._?: & needs work, 880,

Seneca with EIC L, 899 & and 2 converters for sbh

receivers, $20 each. Motorola HT-‘J.OO unmodlf;ed no aceessories.
76. Heath HW-18 Immaculate, 38 John M. Fearon 6434
‘olebridge Rd, NW Atlanta GA 30

FOR SALE: SBL01 and HP23 ACPS, Good conditlon
tubes and relay, $325 FOR, Richard §. Leng, WA4JD T3d4S
9th Ct. Plantation FL 33814

HEATH HW-18, rmint ¢ondition, 6 xtals, 885, Cornell Dubilier
R-22R rotor, fonirol and cable: -f’lus 106G ft, RG-58fU coax,
1;40, WA2ETD, Paul Kershaw, 27 Pine Ridge Greeqvale NV

HOOSIER Electronics. Your ham headquarters of the Midwest.
Individual personal gervice by experdenced and active hams.
Factory-quthorized dealers for the eqi ear on the
market, Drake, Begency, Standard, Hy -Gain, Ten-Tec, Galaxy,
Cush-CTaft, and actessories. Write to a‘% far our guote and try
our pergonal, friendly Hoosier service. ¢ accept Magter-C!

and Bank Ameﬂcud. Hoosier Electronics, R.R. 25 Box 4 3
'l‘-m:e Haute TN 4780




WANTED to buy: Mndel T1200 or T1200A-Motornls remote
onteal unit, GW, Heffeman. Civil Defense Divector City Half
Manitowoe WE 5432

5Ba4, Plug Mobile Ant,, Bumper Mount. $0-40-20-15 Resonators
?{DE ‘}hlt RKEOE excellent condition, 264 201-535-5480, WA 2-

WANTED: Hupter handit lnear amplifier 20008 must be clean
ard soutid, WOUN PO Box 129 Lake Forest (L 6004

LIKE new Drake Marker Luxyry Transceiver $200 FOB Yoakum
TX K5QJ5 Cecil Rowan PO Box 14 77995

WANTED: General coverage Receiver. Se}l or trade: GE, 5T % A,
5 ineh Oscillatoseope, A 6-12 Volt Battery Elimenstor.
R{iiﬁkggosauem Generator 620, Fred Wiedenroth, Madison iake

EZ4-WAY Tower for sule GPRBX-60-3 60 fi tilt ovar with ground
ﬁ:s‘t. You take down excpeiiznt, Best otfer, Cost tew over, $770.

oving, K2Z2H1 Richard Cielman 2196 Smith St Merrick NY
118686 Day 212-FL. -4400 Nitas 615 8579210

\""'HOLE station fm‘ sa.ie includes: Yaesu ¥T Dx 400 w wpkr,
Shure 444-T mde, Ham-M rotor, 6U' Rohn towes, TA 33 Jr,

B‘.GBTJ and guy wives, BD-15 phone pntch All less than one eur
old, in excellent eondition, 582 will gonsider hreaktng up
stafiop, KiDGA A.P. Mi one, 18 Mt. Vemmon St. West Toxpury,
A 02132 (617) 325-0082

?ALE' omAplete station, DX60 xmir; HG-10 VFQ: Colling

TV, meco rca.mp Turner mike; DEGOG relay, Al in
&rod wor}dng n with menuals, §200 pped rollect.
ATNKEW, 1306 Hammun& Lane, Toppenish, WA 98848

SALE: 5B-301, 5§B-401, HW14 and HP23A Power Supply 879,
AN with Maungie and Factory Serviced, Excellent Cou mon. {i

taken ax a packege will inclade SHG(U Speaker and H

SBE Mic, Making repm for RTTY equipment in a cmwded

shack. BB, Loupet. WEBAQA.

%‘OUR youngsten in (College really hm-ts' (!onﬁﬂeta single

on_in absolute rning condition. nmmatlund
H -SOIHXL— LBU0 watt PEP ttmsmicter, Collins 758-3B
receiver. Includenl deluxe maho {lny rontrol console with buili-in
remote antenna selection, 24- our clock, broadeast VII meter,
antenna rotor euntrah and B !odel 43 watimeter, The works
tor oily P, Bliss 302 dinal Place
1.:lnchb‘urﬁ A 24308 crom) 384-3125 A hesutiful three hour
drive tyom the Mation’s Capital

HQ-180A General Covernge, 3280, Galaxy ¥ Mk I 400 Waits
Pep with ac and de sug:plies VOX, and Hamcat with 15 ang 20
mrter resonatou nge eleot opemtmi ondition. Yuou
hﬁf—ﬁﬁs oxfstead, Haoute 3 x 396 Philadelphia M5 30350

WANTED; Colling iinear, 308-1 W2.BZV ]
NIEW H@Q-215. Postpaid, WLEOQ, all cireuit, Han.dover MA, OR339

SELL: Gonset GC-106 & mrter Communicator in hir condi%)oﬁ

3 C 300 Receiver in fair condltion :;fm you ship,

Hcrklw 10149 Sheridan &t Corona CA 917

,QLLINS KWM-1, B18F-1 AQC supply, 312-2 sperker mru ie

{with phone yatoh and wattmeter). Superd condition, 8425, r,
Moz Tullen, H , Physics Department County Lollege of

Hloreis Dover N (‘1':‘80

TRADE even L-4B good candition oad tubel ower mpply
sable und manual, Want 58-220 gog condmion. g
“Trader ship or pick wup. Diallas PA 1861

717-333-4& 3

FOR HALE: Heathldt SB102 Tvansceiver, SBE-G00 shanhex
HP’-«ISA Ab Su y. uml HDP-21A mictophong. All (n excellent
mndm 0 Bours. sgven months oid. Complete
{e MB KzJ T 20 Haxts Hill Parkweay Whitesbore N
Tel. 315-7536-7448

SOLLEGE expense rust seil BS5TV Robot Momtor. 3449
WAOQHL Brechenridge M1 568520 643-4947

CRYSTALB Airmailed: QST Novice 853331 active, acourste,

FT-243, Five or more mix okay frequency chojce
1 25 ench BU 31 T i

&s¢ than Hye, 40M-16M, $1.50

odger Package, three #T-343

glu! 'minus three kﬂocye ) ¥our center uequenw. D . 2196

M. 5, Be erystal class
Purpn:e’ rread 3 .01% 35003 500 k.l.locycle c lt&l. Fre

sheet, Your stal shop sinee | ob Wrmds,

WGLP% L-W Crysials, Marahiield MO 65708

@2 METER Station, TX-82, VFO-621, H l’!O-A., Ameco
Zmetey Converter, Amsca G-meter i'm-am:P { g. \&

halo sntenna, Like new, 4320 of teade tor bwpn 250-(:, WE L

Gany thclue 1303 East Dartioox {leveland OH

WANT: Good BC-344 (150 to 1500XKC) Revy, Sell: Model LM-4
¥req Meter with baok, 820 FOH, W2TB

COLLING B1J Receiver good eondition 200 Colling .5221
Transraitier Spare 4D32, $125. Clarence %‘f}' WIRFQ RD 1
Downinglown PA 19338

FOR SALE: Complete two meter am sgation with l’g
Hepejvey, Write for detailed list, %200, Bob Aberle, W2QEP
Falcon Dr. Hauppauge NY 1178 4

HEAT, H HWlOl with, CW filter and HP23A $800; Hammuyviund
LY Hunter Bandit 20D0A  Linear. 2325 Ehilip
bnhweb‘Ier wsch 4538 NEOGT. Milwaukee Wi 53218

fl‘lhlﬁ%—iy-fs‘rnm tri-ha%glltg TH-3, mfmx ?{ 118 VWI\% s2120 l'BtM
2 er, = e [1) e]:. amp chegsis, r'is,
e R Ly ke olfer, P ‘”

HEATH: $8-301 with all filters, 3260 SB-401 with cxystal pack,
8250 B-GO 15 Lhrge 34 5, Johnson 275 W match box
349, 1Yy Keyer, 340, Browd ros. CTL. paddle/key, 817
Artati 10D with s 1 all mind condition, kita protession-

ér asgembled. William Vallace, KEHYY 166 South Bellbrook
Rd. Xenis OH 45385

B SALE: Hepth Marauder HX10 10m—80m HSB exciter
HEATH SB200 1200 wait PEP linear, Swaf 83220 or % ED
Y and Jonly Mo shipping, W2OXR (212) YU1-4136

R SALE: Hallierafters HT-44 and P3-120 ac s}ﬁ:&y HT-41,
ES900), Best offer takea any or «ll Sam, WAD Box 149
C}nrlnth M9 38834

TRANSPONDER Umt APN2S, 8250 Ampax twe inch Video
tape 11:(::.\1‘&11’:?rL agsembly catalog ng, 1211353-40, best
tndgrrlN {rvse;h url:in. “~"~I2CKQ 2634 Windermere fd. Scherec-

SELL IC2F 2 mt‘r xevr ewellent eondition. Heady for
Mobile WABUTK 1758 Bunkerhlll B Columbus OH 43220

GALAXY FM-210 transceiver with mike, ac sup y.'power
boogter, ten crystale, mobile mount, Loeal, $100; 4 ship, 3100,
Hammptlund HQ-129X general coverage, K75, you pay UPS.
Perry, 12 Rick Dr, Florence MA 01060

LOW overhﬁ.-ad low prices, FM-/S58. L.M. Communications, 518
Chapthan Hamburg B haTY

MEATHEIT HY-10 Marguder S$8 Transmitter, Bxcellent, §12 .,
Hallicratters 5X-71  Heceiver, Recently aligned. af‘:ﬂ. J
Llndhulm W1DGL, 86 Sherbrooke St. Bristol CT 06010

(iHz, 2 GHz RF¥

WANTED: Gienerator, WAZEKE
(716-223-4500) )

FOR SALE: KW nil filled cagac!tou (2}, new Westinhouse,
A0V, 26 mid, 1 amp. Each $24

BELL: Heath DX-1008, $8-10, HR-10B- Al in perfect shape and

nparatmn with mnnual.t. Going transcewe, Hest offer pver 178

tl eg it, or make offer for any. Certified Checlt. You ship, Guy
illinml, RD 4 Corry #A 18407

E 1,-4B amplifier. Ten months old and like new, $500.
'reL 203-583-5433- KIPNL
W«\NTED, (,ygnef.. HQ 215, SPH-4, Sell: KWM-2, B16F2.
WASAAQ, Box 336 LaGrange TX 78945

RAKE TRE M34 AD4 SER 165, Manual nunt. will sh:.p
WB9A‘UL 112 California St. Lnrbervllle IL 62918

FOR SALE Drake 2-C 2-C8 m.mt 175 Heathkit LX-50, good!
erything lor $210 or best offer WNTSIM, Box 65 Newton
FT 843;% You ship!

4B-10, $40: Enight VFO $10: BAW Model 380 TR swit.ch. 8,
Eop MR BN g AN G P IES =

SELL 8T from 1924 to 1969 inclugve, soune in binders. Hake
nifer, WOUS Route 4 Box 206 AAA Phinslander WI 54801

ANTED: Late Collins tlear, very good gonditjon: 32§-3.
.ﬂ.ﬁF -2, J12R-3, 312B-4, 623 1, #lge 2 D Hz Crystal filter, b d
iz Mech. filter,'and cage for KWh-# ox B0L~ ; o or Paxt’ Hob
WRMLVC, 1201 Town Lreek ‘214 Amtm TX T8741

GLOBE Hl»Bnnder. 82 Mtr 6O ‘-vﬂt“ A-M. instru tion houk
P‘erfe(‘t-. $49.95,. LA-1 linear amplifier, 80-6 mtr, 42 E:
W grive. instruciion book. Perfect, §38,95, Bolh seu ﬁo:ep
anvwhere URA, WE0E 1721 Tterney Rd Hort Worth T

SELL: Dumont scope 5 in,, 304H, with manusi tSfl; :urlflus
Navy scope, 3 k cru, M:.h :chem. 350'
\oltmeter. 124 mannal, $100; Heceiv schem
BO-348-R modified m 120VA(’.‘ 75 ’Hammueu R-274,'FB.
$38, R.—I RE, $750; RTTY & o Tk, CU.E0/URE, wi
<3 gns driven a.ftemutor. d bK 1R0VAC, 1 gi‘x, E&C
"1 ce. 250 microswitches, 230 pcs,. .’n& i').&VA‘C, SPDT,, Bl
edch, $B Hog, AL excell ent. gz FOE Nanticoke. Star
Ogéslg{bcg‘ {1 WNew P®ine a.ntlcoke PA 18634 (TLT

HEATHEITS mvofessionally wired, gusranieed. David Shave
KADTX Rt 2 Box 767-C San Jose CA D81.31 404-265-0638

SSTV Now Available. HCV-1B Camern $328, HCV-2A Monitor
5315, Specifications Availnble upog reui_tllest. Thomas Elecironie;
and Engineering Co., Ine,, PO Box 472 Hendersonville TN 3707!

HEATH 8- 1(!0 HP-2'§ Supply. 5B-600 s B‘penkm‘, EV-638 mike
34005 TX-1, manuals, WEBHOH, 6661 Cerulean Ave
‘uden Grove GA 9 645

SALE: 8B:101, OW filter. PS5, spenker, Good. [ ship, $328
KPR, PO Bok $19 APO NY 00845 e

HW-16 for sale, 585 or best ofler. Mint cond‘:tzon. Mzo Fur
wtaly, Wil shi 8 states, Mark, WAZSHR 15 Villa P
tstontown NJ 7

( L)LLINS 7B88-1. Excellent condition. sﬁéﬁ Lal.‘l 918 932 1969
Like Quillin 1717 S. Darlington Tulsa OK 74112

BRAND new, HyGain IRAVT-WB, unused. 565, shipped
Wheoom S8 Ellington Gircle Sacrathento A 95325

ANTEE: HBU-348 Tech Manual, FPriats, Serier E-M.P, o
( KLRH, usin:; 41 tube In Output. A.E, Keel, 9421 Hardy Kansa
ity MO 641

R-4 RECENTLY factory sligned w;th manual Blu: M8-4, bot!
e soratches §269. Joha Gilbert, K9PQG, 2213D Fish Hatchey,
Hd. Madison WI 53713

BACK m Photo hy: seil, Viking 1I and VFU 40: TX-8
v/[es, 3 fiots mirel sfamp Vot N e T et 5t
Ave, f)pa Locks FL 32305




HOSS Trader Ed Moory says he will not be undexrsold on Cagh
deals! Shop around for your best price and then call or write the
Hoss before you buy! New Regency HR-212 two meter FM
transeeiver, 20 walts, amatewr net, 3259; factory wutorlzed
dealer for Aew Drake, Collina, Galaxy and Hal crx!te::: Write for
quote! New Rohn BO fi, foldaver LoOWeY, f:re + $239; new
Mostg_f CL-SS and demo Ham-M rotor, 821a: usc&equigment'

$165; TRA with S4NE 9 R
§169; "Hem- s8y; 2.5, 3160, Wite dar used

Jectionics Co, B Roe e 1'2

501-946-2820

MUSEUM of modern art needs 1947 model 840 H lucrattera
&oj;nng}wi‘xcoaéleonﬁ roceiver rmz\f: exhi] Eﬂ; ON. Donnrstcgeéiri;mgi I
useum of Madern Wes X e
Yok Giiy NY 10008 OF oxll (8135 pE6.H230 v
SELL QST 1930 thrw 1970. §50 plus shipping. WOEV, .
Eimhurs Q i Mt Prospect 1L 6005 plus shipping. W9 T8N

REALISTIC DX-150 a general con elver, Excellent
condiflon. $50. WN1ORTTT Fenwick R, Manehester o

MECO Madsl PLF Prenmplifies (FET), 1.8 to 54 MH .
0001 BT SR Promplifier (KET), @ mnge

WANT Johnson Matchbox, Johnson VRO Model 122, W3DGU

PRAKE TR, SOH SR LD G, TO8, W0
[ tartons, T
WAYUED, BRI o oA Sl enen.

COLLECTORS item Hollicrafters Receiver Model S-15 Sky-
Chnl.‘lel:fer 183Y in good cm}ditlon funcﬁoninﬁz atd EDSS'“““'

Instruciions, Best offer, F'. Thiede W2EC, 8 Nathan Hale
Dr. Setaulzet NY 1

SR400 new %500, mint uged, $400, Robert Dubrob?, 350 Caral,
Gaourt maidpﬁ T G05g: #400, Robert Duliro o

BEAM TA-33 J:.. gﬂ' .50, Raotator, AR22-R, $24.753. anex.

Tele-Vue, steel, oot two seqtion, crankdow ged bas
£34,50, Goth lm 20 meter quad, unuged, 21, 5‘01 ,‘l;olid stg&e
QWer Su. k.., :
hason BR0-be R ewitch, %19, 53" Saxtun mb fas  hedt
togm, with connectors, unused. an $14 75, Heath
AM-1 Antenna Trapedance Electric 12

Meter X3
inches fidelity spauer. nwﬁodel 8-5 2, zb wam 812.50.
Fotator and to s necd Iy o, $250 ey Tean,
Q DI A OUX Veors, er (a].] €
extra, W2BE 81 6-588.2168 Fing

HALLICRAFTERS HT-41 linear, Xtra finals, relay, Mint. slw.r

Dave, 617-784-5818

SFLL: Metergi xinls, 650 ma., Swinging chobes, Tubes, NRI
Course, VTV power mfﬁhe" G{G amplitiers, 0 ther items,
W3PQK, 815 Maz‘ket st. South Willamport PA 1770

DRAKE 2-C with cal, and speaker 230. Heath DXSOB 70, Will
gell separately and take hest offer on both. Joe Seigel, Great
Neak NY 11020 call 818-4B7-B184

WANTED: HW-101 sceiver with or without power supply.
KIPNS 24 Rockwood Dr Waterford C'I‘ 08385

%iqb}’cmu years 1920-1971, Reasonable, Welte for list and prices.

iBM Standard electric typewriter, ‘\f!ndel B d eondition.
3128, K3MNJ, 4361 Langdon 5&. P indelphin bﬁ"fmbz °

FOR SALE: HR-10 DX-60A, HG-108, Mint, $120, % ghip.
Xmtr might need final work, Send for details, Al §J?u i

WAVTED' Telvex 16 M 832 and 20 M 536, Must be unused in
g al crates, WOFJO George Sensibar, 9845 Forest Glencos IL
60 22 (312) R35-4138

MECHANICAL Filter 1 H fm‘ THA4, £40 or will trade for
800 herix for 75A4. KOZ D 2921 Indiaha Joplin MO 84801

FOR SALR: Heath Model HW. 6 clean, no buge $80 with 8
eryeials and key WBEFTE 406-221-0465. Wil ship 2641 Butler
Dx. Norman Oig'

SALE: Heath A che. 390 S8B adaptor SEK-10, $60, Hammar-
lund H foot tower with rotor and Z-element
uad. & 5, v.irAmzm Dave, 9 Jacobs Ln. Scotch Plaing NJ

SELL: QST; odd issuer 1931-35, neariy ecomplete 1836-71,
Radio Apri] 1939 Qs Sept. 1 1944, Janvary 19 9, Electronics
May 1936, 1Sk entitie Aterioan 1850, twe ABOT s,
Mrs, Fublan, 115 E. Summer’bell Elon College NC LI

on SALE: Hallirvafters SX-117, HT-44, PS-150-120 litile use
PMR-7 with a¢ and de power su ﬂes 850' Arneco ‘I‘X-s
‘ﬂeathm Mariner RFD Receiver Ot rowski,
b Country Ridge Charlotte NC oy (764 364-3

NEW Reg‘xhted ower su 1185AC 12--18DC B+A 328:
Lanmpkin 1 E pplysM S dewinder su&gl{ ?75
’I‘apetone Recetvet l‘i 2-22M32 SSB AM/CW B
Exeite Swap VHF, F' Test ]:.qu.ip. List SAS
W4API Box 409 Axhngton VA 2

DRAKE TR-4, Nolse blanker, AC4, excellent, just aligned and
seritiod by Dinks, ;4ao°cash v ip, excell iefumé‘d Hideo
43 West Penn St. Notristown PA 1640

MISSIONARY refurning to Braxl, desires information and
equipment for gettm started in RTTY, Also need parts for EW
%Eiai,‘wvm‘ggéo 303 N, Fifth Arkadelphia AR 71828 Tel.

MINT TR4 factory 34NB; AC4; MS4; MN4; 7268RD Micro-
ﬁhone. Never Mobile, Recently factniv checkeé. 625, Will ship,
AP0, Box 128 Dyersburg TN 38024 (P01-286-0906)

Fol. ¥FUI

71{:5 LATEST VOLUME in the
Hints and Kinks series is packed
with practical ideas. You'll find
it a mighty valuable book around
your shack and workshop. Like
all other ARRL publications,
Hints and Kinks countains com-
plete, clearly written information
illustrated with plenty of photos

and drawings. It deserves a place

“in every ham shack!

$1.00

{7.8.4.
$1.25 Elsewhere

THE AMERICAN RADIO RELAY LEAGUE
NEWINGTON, CONN. 0111
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CW or RTTY, whichever way you go,

HAL HAS TOP QUALITY

[

TOP QUALITY RTTY...WITH THE HAL
MAINLINE ST-6 TU. Only 7 HAL circuit boards
(drilled G10 glass) for all features, plug-in IC sockets, and
custom Thordarson transformer for both supplies, 115/
230V, 50-60 Hz. Kit without cabinet, only $135.00; screened,
punched cabinet with pre-drilled connector rails, $35.00;
boards and complete manual, $19.50; wired and tested

YOU CAN AFFORD!

TOP QUALITY...WITH THE
HAL 1550 ELECTRONIC
KEYER. Designed for easy opera-
tion; pertectly timed CW with oplional
automatic ID for sending call letters,
great tor DX and RTTY; TTL circuitry,
transistor swilching for grid block,

units, only $280.00 (with AK-1, $320.00).*

cathode keying. Handsome rugged
crackle cabinet with brushed alumi-

OTHER HAL PRODUCTS INCLUDE:
ID-1 Repeater Identifier (wired clrcuit board). .
ID-1 (completely assembled in 14" rack
cabinet)
HAL ARRL FM Transmitter Kit.
W3FFG SSTV Converter Kit . . . . . . .
Mainline ST-S TUKIt. . . . . . .. ... .. ..
Mainline AK-1 AFSK Kit . . . .

.§ 7500

. .8 27.50%

num panel. With ID, orily $90.00; with-
out 1D, $65.00.*

. §$115.00°
. % 50.00*

§ 55.00*
. % 50.00*

NEW FROM HAL-TOP QUALITY
RVD-1002 RTTY VIDEO DISPLAY
UNIT. Revolutionary approach to amateur
RTTY . .. provides visual display of received
RTTY signal rom any TU, at four speeds (60, 66,
75, and 100 WPM), using a TV recelver modilied
for video monitoring. Panasonic solid-state TV
recelver/monitor, or monitor only, available.
Complete, $525.00; Panasonic TV receiver/
monitor, $160.00; monitor only, $140.00.*

TOP QUALITY...

WITH THE HAL

MKB-1 MORSE KEYBOARD.
As gasy as typing a letter—you get
automatic 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
boards, requlated power supplies,
and high voltage transistor switch.
Optional automatic ID available. As-
sembled MKB-1, $275.00; in Kit form,
$175.00, *

TOP QUALITY...WITH THE HAIL RKB-1
TTY KEYBOARD. Gives you typewriler-easy op-
eration with autornatic letter/number shift at four
speeds (60, 66, 75, and 100 WPM). Use with RVD-1002
video display system, or insert in loop of any fels-
printer, tor tast and easy RTTY, Compietely solid state,
TTL circuitry using G10 glass boards, vegulated power
supplies, and transistor loop switch. Optional auto-
matic ID avallable. RKB-1 assembled, only $275.00.*

HAL provides a complete line of

1ts, semi-conductars, and IC's to Nl pracilcally any con-

struction need. Send 24¢ to cover postage for catalog with Info and photos on all HAL products

avallahle,

*Above prices do not include shipping costs. Please add 75¢ on parts orders, $2.00 on larger kits,
Shipping via UPS whenever possible; therefore, street address required.

HAL COMMUNICATIONS CORP,, Box 365 A , Urbana, llinois 61801
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A | rOn
is Great! " Ra reees ,
is where it's at/

For well-engineered, solidly constructed, high
QS0 scoring equipment, Drake is your most logical

greater-value-per-dollar choice. For competent assistance by knowiedgable hams, —

for quickest delivery of factory-fresh, latest pro-
Worth more at trade-in time than any kits or import duction equipment—for top trade-in deals —for
orphans —so, it really costs you less per year to greatast satisfaction and pleasura—your most
enjoy Drake dependability and superior performance. lagical more-for-your-money choice is HARRISON!

-4 STATION CONSQLE

MN-2000 ANTENNA
MATCHER

TR-4 TRANSCEIVER

o

TR-22 2 METER FM ML-2 2 METER FM TC-2 2 METER XMTR R-6 6 METER
THRANSCEIVER TRANSCEIVER WONVERTER TRANSCEIVER

$PR-4 SOLID STATE SW-4A SWL RECEIVER 2-C RECEIVER 2ZNT CW AND NOVICE

RECEIVER TRANSMITTER
CHARGE iT! On vour Master Charge,
Bank Americard or Uni-Card. ORDER NOW!
Spread payments up to two years.

Or, ask for
o n literature.
~PROMPT ORDER DEPT. rls
We carefully pack and ship a r
ham gear, accessories and parts

to most any part of the world: er
Address vour orders to: Ham Heudquariers, U'S'A‘”®

20 SMITH STREET
Famingdale, N.Y. 11735 SFARMINGDALE, L.I. @NEW YORK CITY ®VALLEY STREAM

Or — Phone your orders to 2265 ROUTE t10 8 BARCLAY STREET 10 SUNRISE HWY,
¥ (513) 203-7990 2 miles Sauth af LIE exit 49% Near ity Hat {Al Rockaway Ave,)
- (516} 293-7990 BArclay 7-7922 {516} 872-9565
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The suitcase Yaesu.

Next time you hit the road, take the world
with you.

That means taking the FT-101 with you.
The solid-state portable rig that fits in a

suitcase, 260 W PEP, 180 W CW and 80 W

AM maximum input power, 0.3 microvolts
receiving sensitivity for 10 db signal-to-
noise ratio...in a thirty-pound package
that even includes built-in 12 VOC and 117
VAC power supplies.

Whether you're cruising a turnpike or
weekending in a mountain ¢abin, all you
need s 12 VDC, or 117 VAC and an antenna
to work the world via any band from 80
meters through 10 meters,

10 FET’s, 3 IC's, 31 sgilicon transistors,
and 38 silicon diodes and computer-type
plug-in modules make it all happen. Add to
that a built-in VOX, 25 KHz and 100 KHz
calibrators, the WWV 10 MHz band, a high
Q permeability tuned RF stage, and a =5
KHz clarifier. These considerations mean
home base type operation no matter how
far you are away from home.

For in-car operation, there’s a built-in
noise blanker — to pick out noise spikes,
leaving behind only clean signal copy.

About those plug-in modules — if one of
them ever should give you trouble, just send
it in to us and we'll rush you a new card by
return mail. The Yaesu FT-101 is guaran-
teed fully for one year.

Want 1o get away from it all? Get away
with the FT-101. And keep the world in a
suitcase. Only $559.95*

SPECTRONICS WEST

" 1491 £, 281h, Signal Hill, Ca. 90806 / Phone; (2131 4262573

SPECTRONICS EAST

Box 1457, Stow. Chio 4424 7 Telephone: (216 923-4547

{71 Pleass send new color catalog of all Yassu

Al pricas F.O.B, Bignai Hill, Ga. Q11

I products.

i [71 Enclosed find §o— i
| Please send modal(s) e < e

H Name

| Address

{ City State._ Zip

I

*Suifcase not included




Simplify UHF circuits
with EIMAC’s
8938 high mu triode.

q

All the advantages of grounded-
grid, high-mu triodes becama even
mare impartant whan you're de-
signing at UHF. And now EIMAC
introduces a coaxial-bhase, iocused-
hearmn, high-mu triode especially
dasigned for kilowatt-lavel LMF
applications.

At UHF, cavities are small and
closely coupled to the tube. There's
ne room for bulky bypass capaci-
tors, rf chokes, or feedthrough ca-

The rugged, ceramic/metal 4938
is the latest addition to RIMAC's
BATT family of tubes, Because of
the heam tfogusing astlon of a
series of strip electron guns In the
cathode-grid region, the 8938 pro-
duces very high mu with exception-
ally low grid intercepflon, This re-
sults in high power gain with ha
sacrifice of low intermodulation
characteristics [n cathode-driven
Class AB2 amplifier sarvice.

pacitors. With the 8938 in sathode

driven [grounded-grid) service,

there’s no need for the grid circuit bypass capaciior;
and no need jor screen capacltors, bias or screen power
supplies ahd asscciated decoupling circuitry, The in-
ternal tube structure is simple and the surrounding cir-
cuitry is much less complicated.

I's one more example of EIMAG's

ability to provide fomorraw’s tube
today. For details, contact EIMAC Division of Varian,
301 Industrial Way, San Carlos, California 84070, (415)
592-1221. Qr any of the more than 30 Varian/EIMAC
Electran Tube and Device Group Sales Offices through-
it the world.
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