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The Hallicrafters PC-230
“Porta Command' 30 Watt FM 2-Way Radio

new concepts

& in’
communications
capability.

Simallest selt-contained mobile on the market=egually capable
of meeting all base station requirerments—and an industry

first, 30 watts output power in a portable manpack configuration.
The new Hallicratters PC-230 covers 132-174 MHz in

narrow or wide hand . . . represents advanced concepts in

FM area cuverage systems, Fxcallent “add-on™ package,
eompletely compatibie with all FM erutpment, Especially
stiitable jor the exacting requirements of Public Safety,
Industrial, Transportation, and Government Services

Write today for free Advance Bullatin!

P LD 17 CHANNELS PC-230 transceivet operates c-'-rhr‘lentlv on up to 12 channels, delivering high power performance across 1 Mt
with no power loss: sensitivity deqgradation less than 3 db. SO STATF. Rugaedized, Hield-proved configuration , . . Cumps
(less than 250 cubic inches). Lightweight {only 5 pounds). Premlum epuxy ylass iman wircuit haard. plated-thraugh contacts, 30 WA
DLUTPUT. Operating from exiernal 13.8 VDU nominal, with current drain less than 5.5 amps on transmit. 15 ma on receive. Hated 101
duty cyele, continuous transmit (EIAY. MUOBILF/BAZF COPFHATION Can be complete under-the-Jdash nstallation or, wath PT-200
accassory powst supply, coovert to 117 /220 VAC base station operation. With BN-9 battery pack, Pi2-2390 becomes a 30-Wa
PORTABLE MANPACK —another industry tirst!

B YOU'RE IN THE GLOBAL COMMUNICATIONS COMMUNITY WITH A HALLICRAFTERS

e hallicraffers co.

A Subsidiary of Northrop Corparstion

400 HICKS ROAD
ROLLING MEADOWS, ILLIMOIS 40008




dOIN THE ARMY...

[ne AIr Force, (e Navy, he AStronauls,

o,

1ng FAA, most major airling

ﬂﬂﬂ ﬂﬂmS everywhere who've

improved their 2-way communicatioy
with noise-canceling microphones
and handsets from Electro~-Voice

Why do they choose E-V?
i is the company that pioneered
the noise-canceling principle.
Electro-Voice set the highest
standards of reliahility, year af

To stop noise right at the.s
put & dependable Electro-Voi
noise-canceling microphons{
today. It can be the start of
a guiet revolution!

Eleélic & Véree

A SUASUNARY OF GULTON INDUSTAIES. (NC.

Akt b Ui b et . b T . ! AL Wl il St b, i, e ey Wi e o, 2

ELECTRO-VOICE, INC,, Dept. 7020
&3] Cectl Street, Buchanan, Michigan 49107

[] Send me complete information an Electro-Volee
- microphones for amateur radio.

Name.

Address

City State, Zip
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With a Collins 328-3 Transmitter, you’ll know
you're locked on frequency. That's because

the 325-3 has Colling’ stable PTO, plus crystal-
controlled beat frequency and HF conversion
oscillators.

Don’t be a drifter. See your Collins distributor.

COMMUNICATION / COMPUTATION / CONTROL
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« UNEXCELLED
PERFORMANCE

RUGGED RELIABILITY

PORTABILITY

- 260 WATT
P.E.P. RATING

5 BAND
COVERAGE

FINEST
CRYSTAL FILTER

*

CRYSTAL
CALIBRATOR

« BUILT-IN-
' SPEAKER

- AND AC
POWER SUPPLY

...as the
Swan 270

. minu
Mhz:qy“

i 305 Alrporf Road
;. i Oceanside, California 92054 e
i A SubSIdlary of Cubic’ Gorporatlon

he; !
uiu,n“ "

BUT IT'SNEW
LOW PRICE IS
ONLY $499

. This price reductton has been achleved by

. making 12 volt DC operation an optlona]

© plug-in accessory, The DC components are
© now contained ina LY, x 3x 4inch box
i which plugs in back of the 270 B, in place of .
. the AC connector. Serwcmg ang mamtenance

© are made easier, and we are ab[e fo pass thé

_ savings in cost on to those of you who do not
' requiire 12 volt operation, The DG coiivertgr,
. model ¥4A, may be purchased a’c any time
. Except for this difference, the 270 Bis " ©.: .
. identical to the 2701t is truly a top notch

5 performer and an even better value. See t e
Lnew 270 B at your SWAN dealer today
i Model 270 B :
©: ‘Model 14A, 12 volt DC converterhf

@SWAM

ELECTRONICS




Betting
Started
In Ham Radm?

If your interest in ham radio has only recently
developed you already know by now that there are
hundreds of brands of equipment from which to
choose, some costly . . . some not too costly.
For years, Ameco equipiment has appealed to the
beginner hecause of its modest cost, vet with
engineering and manufacturing quality you would
expect to find in really expensive gear. Read ahout
our Ail-Wave Receiver and Novice Transmitter
helow, then write for our new Ameco catalog to get
complete specifications on these and other mod-
erately priced items.

Model R-5A
Allwave
Receiver

An exceptionally fine receiver for the short wave
listener and beginning amateur operator. Fully
transistorized-solid state. Covers .54 Mc through
54.0 Mc in five continuous bands. Includes stan-
dard hroadcast band, all foreign broadcast bands,
all amateur bands from 160 through & metets, all
27 Mc CB channels, all 2 way radio frequencies
from 30 to 50 Me including many police and fire
departments, Controls include Beat Frequency Os-
cillator, Noise Limiter, Bandspread. Provisions for
external '‘Q" multiplier. Compare with tube-type
units costing as much!

Wired and tested . -..399.95
Battery adapter kit. (permrts uperatnon
from 12 VDC or eight “D” cells) ................5 3.95

Model AG-1
Novice CW
Transmitter
Kit

The ideal kit for the beginner who requires a rell-
able TVI suppressed transmitter. Keying is clean
and chirp-free. Crystal controlled, Pl-network Out-
put Circuit. Includes AC Power Supply. For 40 and
80 meters, CW, Fifteen watts input, Kit is simple to
build and easy to operate.

Kit with coil for any 1 band, including tubes $24.95
Extra coil kit for any 1 band, CK-I ................... 1.10

4 Ameco Books and Records )

Kadie Amateur Theory Course: Gives sufficient information to pass
the FCE exams for the Novice, Technician, General and Conditianal
Classes of Amateur Licenses. The Ameco Theory Course is the
shartesf path to getting a ham ticket,

Ho. 102-01, Over 300 pages $3.95
Radio Amateur Licensa Guide: A study guide for those preparing for
the Novice, Technician, Gonditicnal and General Glasses of Amateur
licenses, Contains over 200 guestions and answers,

No. 5.00, 32 pages . 50¢
Mastering the Morse Cede: Teaches the beginner haw to fearn the
International Morse Corde.

No. 601, 32 pages 50¢
Ameeo Jr. Code Gourse: Fastest, simplest way &0 fearn cade. Con-
1ains 10 lessons and one 12 record in the 33 rpm series. Sample

FCO-type exams Included.
Qmpletc Jr. Code Course (100 series) .. ,mwnu..,.,...m...smj

Division of Aerotron, Inc.
P. O. Box 6527 Raleigh, North Carolina 27608



Section Communications Mamagers of the ARRL
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MXX-1 Transistor

RF Mixer $3.50

A single tuned circuit
intended for signal
conversion in the 3 to
170 MHz range. Har-
monics of the OX
oscillator are used for
injection in the B0 to
170 MHz range.

Lo Kit 3 to 20 MHz
Hi Kit 20 to 170 MHz
{Spetily when ordering)

SAX-1 Transistor

RF Amplifier $3.50
A small signal ampli-
fier to drive MXX-1
mixer. Single tuned
input and link output.

Lo Kit 3 to 20 MHz

Hi Kit 20 to 170 MHz
($pacify when ordering)

PAX-1 Transistor RF
Power Amplifier $3.75

A single tuned output
amplifier designed to
fallow the OX oscilla-
tor. Ouiputs up to 200
mw, depending on the
frequency and volt-
age. Amplifier can be
amplitude modulated.
Frequency 3,000 to
30,000 KHz.

BAX-1 Broadband
Amplifier $3.75

General purpose unit
which may be used as
a tuned or untuned
amplifier in RF and
audio applications 20
Hz to 150 MHz. Pro-
vides 6 to 30 db gain.
ideal tor SWL, Experi-
menter or Amateur,

For The Experimenter!
International EX Crystal & EX Kits

OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER

+.02%

Yirlte for comptete catalog.

INTERNATIONAL

Type EX Crystal

Availabte from 3,000 to 60,000 KMz, Sup-
phed only in HC 6/U holder. Calibration is

when operated in
International OX circuit or its
equivalent. (Specity frequency)

$395

OX Oscillator

controlled transistor type.
3,000 10 19,999 KHz
Hi Kit 20,000 to 60,000 KHz
{Specify when drdering)

Crystal

GRYSBTAL MFG. CO., INGC.
W NG LEE 8 OKLA. CITY, OKLA. 73102

Lo Kit

$295




e AMERICAN
RADIO RELAY
LEAGUE, wc,

is o noncommercial association of rodio amateurs, banded for
the promotion of interest in cmateur rodio communication end
experimentction, for the relaying of messuges by radio, for the
advuncament of the radio art and of the public welfora, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism and o high standard of conduct.

it is anincorporated association without cupitol stock, chartered
under the laws of Connecticut, Its affoirs are governed by o Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommerciol and no one commerciclly engoged in the manu-
facture, sule or rentol of radie upparatus is eligible fo membership
on its board,

"Of, by and for tha amateur,” it numbers within its ranks practi-
cally every worth-while amafeur in the nation and has « history of
glorious achievement as the standard-bearer in amaotevy affairs.

Inquiries regording membership are solicited. A bona fide
interest in amateur rudla is the only essentiai qualification; owner-
ship of a transmitting stotion and knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs.

ANl general correspondence should be addressed to the adminis-
trotive headquarters at Newington, Connecticut 06111,

Past Presidenis
HIRAM FERCY MAXIM, WIAW, 1914-1936
EUGENE C. WOODRURE, WEBCMP, 1936-1940
GEORGE W, BAILEY, W2KH, 1940-1952
GOODWIN L, DOSLAND, WHTSN, 19521942
HERBERT HOOVER, JR, WHZH, 19621966

Officers
President . . . . . . . . .ROBERT W. DENMISTON,* WgDX

First Vice-President . . . . CHARIES G. COMPTON® WEBUG

Vice-Presidenis . . , . . . .. . .ROEMER Q. BEST, WSQKF
CARL L. SMITH, WaBw I

Secrefary . . . . ., . . . . . . JOHN HUNTOON, WILYQ
Treosurer . . . . . « . « . . . . DAVID H. HOUGHTON

L - - - L]

Honorary Vice-Presidents. . WAYLAND M. GROVES, W5NW

FRAMCIS E. HANDY, W18D1

GILBERT L, CROSSLEY, W3YA

L] L] L] * -
Guneral Manager . . . . . . JOHN HUNTOON* WILVQ
Communications Manager . . . . . .GEORGE HART, WIMIM
Technicul Consulfan . . . . . GEORGE GRAMMER, WIDF
Assistant General Monager . RICHARD L. BALDWIN, WIIKE

Assistont Secrefories . . . . . PERRY F. WILLIAMS, WIUED
WM, I DUNKERLEY, JR, WA2INB
225 Main 5., Hewington. Cannecticot G4111

- L] L] L] L]

General Counsel . . . . ., . . .ROBERT M.BOOTH, IR, W3P5
1150 Connecticut Avenue, N. W., Washingten, D. C. 20036
Associale Counsel . . . . . ARTHUR K. MEEN, Q.C., VE3RX

Laldn ID1O0 44 Wimar T4 Wardk Taranda 1 Minbaris

DIRECTORS
Canada
NOEL R }-JATON .................. L VEICS
Hax 680, Warerdnwn Untarlo
Vige-Latrector! A.Goorge Rpencer, .. ...... YERMS
171 Xipling Ave., Heaconstleld, Quebee
Atlantiec Division
HARRY A, MeCONAGUY,.,,.......- WIEPQO
5708 ¥enway r,, Potoman Betheﬂdo.. Md, 20034
Fire- Iltmr!m Jesse Bleher: L WHRT
RID {1, Valley #1u Rd.. Mal\'ern. . 102355
Central Division
I‘HILIT" E, HALLER,..uv oo, WOHPG
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Viee Ftrpefer:

Delta Division
MAX ARNOLD . . AWHN
412 Hogan Rd,, Nashvilie, Teon. 37‘22(]
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Midwest Diviaion
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New England Division

ROBERT YORR C"HAPMAN, . SWIQY
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“It Seems 10 Us...”

NSIN

TN THE early part of May some political

decisions at the nutional level erupfed
into proiest, largely at colleges and univei-
sities, A group of amateur stations calling
itsetf’ the *National Student Information
Network” commenced operations on several
voice hands, One aim was to exchanpe
information between campuses as to what
was going on. They took pride in achieving
faster reporiing than the news services, and
indeed hegan to feed tews to the wire
services, Up to this point, evervthing wus
fine.

Then, various individuals in the net hegan
to invite dialog with other amateurs on the
goals of the students. Others participated in
a sort of broadcast operation, in which they
read oews bulleting ““to ¢ach other™ (but
obviouslty aware they hud bv now acquired
quite an audience of listeners). Finally, some
began to solicit funds for continuation of
the student strike activities: some passed
traffic urging sindents to send their draft
cards fo Washington for a massive bonfire,
There were additiona] activities, but the ones
just mentioned set the tone for a reaction
from other members of the amateur frater-
nity., The student net swddenly ran into all
suris of ianterference — deliberate and mali-
cinus, An unhealthy situation had devel-
oped.

The use of the amateur bands for heuted
politicat discussion or action (and let there
be no mistuke -~ this was political action)
has long been u self-imposed taboo in ama-
teur radio, at leust by most of us. Recent
events have not changed the value of this
principle one iota, A few young activists
among us, banging the Jdrum for complete
freedom of speech. have labeled our view
reactionary, out-of-touch with reality, We
disagree, and suggest that more accurately it
is these idealists who wre the ones out of
touch with reality, perhaps heing too young
fo have learned that Utopia and practicality
are not always compatible,

We oceupy some choice segments of
spectrum, an internationu! resource that iy in
short supply. Although we carn the privilege
{its not a nght) to occupy those bands
hecause of the worthwhile contributions
hains have made and are making, it is of
course true that we enjoy the opportunity to
use the bands for many more personal
pleasures. One s casual  conversation

. ragchewing . . . discussions szbout af-
maost every subject under the sun,

But, because everything we do or say is
exposed to the whole world, amateur and
non-amateur dlike, we are obliged to use a
bit of discretion in what we say, Most
countries of the world believe that the tLY,
{plus Canada and a few others) has given
amateurs too much freedom, even in allow-
ing the basic public services we perform. [t is
technically a violation for a mobile amateur
in some European countries, for example, to
fransmit an emergency message for help if he
comes across 4 sertous road accident! 1 is
not at the moment a quesiion of whether
these philosophies are right or wrong; the
fact iz they exist, And every one of these
countries has one vote at radio conferences.
One of these conferences, where our satellite
privileges will he under scrutiny, is only
eleven months away.

So if you want to argue the war in
soltheast Asia. or advocate massive resis-
tance to the draft, ar speak for a new and
permissive morality, that is your privilege.
But please — not on the amatenr bands.

You have the right to speak frecly, b
do you have the right to feopardize the
existence of the entire fraternity? Do you
have the right to engage in such canverss-
tions that parents of youngsters forhid them
to listen on the umateur hands? Do vou have
the right to put the use of amateur radio in
such a light that support for wumateur tre-
quency hands might be in danger at a fulure
conference?

NO VIGILANTES WANTED

NSIN had its shortcamings, and probubly
strayed through grey aveas into actual iliegal-
ity at times. But there is no guestion at ull
that the deliberate QRM (cat-calls, swishing
of carriers, cries of *pinko™ und worsel
caused to the network by sone amafeurs
who Jdid not agrec with jis uims is complete-
ly ilegal, certainly cowardly, and perhaps
even more destructive of  He image of
amateur radio. A friendly word of advice
wolid have been one thing; most of what we
heard was pure malice,

“Frontier justice,” vigilantes, “Joe Mc-
Carthyism™ have vven less place than politics
m amateur 1udio. No maiter what the
pravocation, no amaleur has the right to
pmdua mdlk.wua interference fo the trans-

missions of another - ever, HEF—
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Field Dav fever i3 everywhera! Down at McMurdo sound in the Antarctic, the
fellows at KC4AAE are operating completely portable "in the field" {that is, on Ross
Glacier!), in the one-fransmitter group. QSL via the Office of Antarctic Programs,
National Science Foundation, Washington, DC 20550.

Phone patches are third-party traffic, and on the internaticnal level are strictly pro-
hibited unless a special agreement exists between the countries concemed (See
page 73, May, for the latest list.) A W6 recently hooked up a phone patch asg a
"surprise" for a VK6, and nearly lost the Aussie his license! (Needless to say, if
the FCC happened to be listening, the W6 would have been in the soup, too.)

As a group, we behaved 16% better in 1969 than in 1968, according to FCC's 1969
annual report, The number of official violadon notices was down to 2464, as com-
pared with 2933 the year previous. On the other hand, the Citizens Band service
performed nearly 40% better in 1969, and only 2400 official notices of violation
were issued.

uled more of the same for the balatnce of this year -- September 18 and December 17,

AT&T'g filing with FCC in protest of proposed higher fees suggested, among other
things, a fee schedule based on bandwidth occupied. Sounds like a phone company
in favor of ¢.w.! '

‘Who says there's nothing new in amateur radio? Amsat has announced plans for
QOscar 6 with launch possaibly mid- to late-1971. It is to be a long~lived solar-
powered communications satellite useful to large numbers of amateurs., And, to in-
crease interest, a complete program of operating activities is being formulated to
take place during the satellite's active lifetime. We'll have details as soon as
available.

journeving to Europe later this vear? The annual Exhibition of the Radio Society of
Gireat Britain will be held in London during August 19-22, at New Horticultural Hall,
SW1l. There will be a reception for overseas visitors on the Friday night, August 21
. + » In Gepeva, the annual convention of the International Amateur Radio Club will
be held at the headguarters of the International Telecommunication Union during Qo-
tober.

As part of its continuing program to solicit more members for the League, the Hgq.
mails an invitation to names we obtain from the Call Book. Although we check
against our membership list, we sometimes mail an invitation to membership to some-
one who is already a member. If this happens to vou, and vou're already a member
and receiving QST regularly, don't panic. If you'd like to lend a hand, hand the
invitation to some acquaintance who is not yet a member,

If you're a National Convention aficionado, better plan on atiending the cne in

Boston during September., There's none scheduled for 1971, so Boston is vour last

chance for a national until September, 1972, when Long Beach and the "Queen Mary"
" take over.

Quote-of-the-Month, from "Saturday Review" via X25[N: "The reason the post office
workers went on strike was that if they had just staged a slow-down, nobody at all
would have noticed 1t.”
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W8JK 5-Band Rdtary Beam Antenna

BY YOHN KRAUS, PH.D,* WRIK

( LDTIMERS will remember the WBIK antenna
which made its debut over 30 vears ago.l This
anfenna, in its simplesi form, consists of two
parallel half-wave elements driven in phase opposi-
tion, The paitern is bidirectional with 3 to 4 dR
#ain, depending on the spacing bhetween elements,
A twin W8IK antennu is here described which
works as a S-band rotary beam antenng on 40, 20,
15, 10 and 6 meters. Actually, the antenna can be
uperated as 4 totary beam tvpe at anr wavelength
between 6 and 40 meters. The gain over 2
half-wave dipole ranges from 3.4 dB on 40 meters
to 8.4 dB on b neters. No traps or loading coils are
used. Element lengths and spacings are cntirely
nan-critical. As added opticns the antenna may be
operated as a rotary dipole on 40 and 30 meters, or
the antenna plus feed lines as a top-loaded vertical
on 80 and 160 meters.

Theory of Operation

The antenna, as shown in Fig. |, is hasically a
hroadside array consisting of two
verticallv-polarized center-fed W8IK units. The
two units are mounted at the ends of a 32-Foot
boom. The vertical elements of each unit have a
length, 1., of 24 fect,

The aptenna can be aperated in 4 modes, The
u.u:Ient dircctions for these 4 modes are shown in
Fig. 2. Mode [ is the basic arrangement and i this
e th.e antenna iy bidirectional, with maximuom
signal  directions  perpendicular to the 32-foot
boom, as suggested in Fig, 2A. Mode | is used on 6,
10, 13, and 20 mcters.

In mode [f the elements of the left unit are
driven in phase upposition to the elements of the
right unit, 45 suggested in Fig 28, In this mode the
antenna is  bidirectional with maximum  signal

i Director, The Ohio State University Radio
fi);\girvatnry‘ L1454 Home Road, Delaware, Ohio

1 3. Kraus, “Directional Antennas with eloselv-
spaced elements,” OST, Jan. 1938, pp. 21-23.

ler.i‘.rccu
1,]:5 ]
.
T mm o,
weae L o Main boom ‘ot
[
I . Hast
J 82 5
R Ern |

Fig. 1 -~ Basic arrangement of the antenna.

dizections paraliel to the 32-foot boom. Mode I iy
used on 40 meters,

In mode 11 the Ieft and right units are
connected as end loading for the horizontal trans
inission lines, as suggested in Fig. 2C, The length
from the tip of u left element to the tip of a right
element is aboud one-hulf wavelength at 40 meters.
The antenna now behaves as a horizontal end-
loaded rotary Jipole for operation on 40 and 80
merters.

in mode 1V all elements are connected together
to act as top loading for the vertical transmission
line as in Fig. 4. Under these conditions the
untenna may be operated as u top-loaded vertical
radiator on 8¢ and 160 meters. in Figs. 2C and 2D
the clemenis are shown connected in mode |, but
when operating in modes 1 and [V it is immaterial
whether the elements are connected for modes | or
1.

Garins and beamwidths for the antenna are given
in Table 1. The gains are with respect to a half-wave
dipole. both antenna and dipoke in free space. For
the gain over an isotropic antenna 2.15 dB should
e added to the values in Table [ The beamwidths
are piven in both the vertical and horizontal planes
and are butween the halt-power points of the main
lohes, Minor lobes are not significanf except on 6
and 10 meters. The gains and beamwidths are

Just “WEIK™ in the byline of an antenna article will assure its close scrutiny

hy vetcran observers of the directive antenna scewe, but some newer readers may
wot know the full extent to which Dr. Krause bas infulenced aimateur antenna
techniques.  His heam antennas inade bistory as far back as the late 19305 in
QST, the old West Coast Radio, and in IRE Proceedings. The WSJK Flar-Top
Beam was widely used on 10 and 20, before and after World War 11, Vbf entbusiasts
of long standing know WRIK for bis pioneering of the corner reflector. Basic
information onr this popalar vhi and ubf array, taken from a QST article of 1940,
appears substantially wnchanged in ARRL publications of 1970, Antennas (fobn D,
Kraus, McGrow-FHill  Book Company, 1950 s still regarded as one of the
maost comprebensive and useful works in antenna literature.

Dr. Kraus is cqually well-known to workers in the dlied field of radio astronomy,
as long-time Director of the Radio Astropomy Observatory of Obio State University.
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calculated vaiues. The gains should he closely
appreached in practice, provided the elements are
fed with equal power, and the losses are small,

The gain over the wavelength range from 3 to
60 MHz is shown in Fig. 3, by the solid curves, for
the case of the clement length, L, equal to 24 feet,
‘T'he dushed curves give the gain for cases where L is
increased to 28, 32, und 40 feet, The curves
indicate that increased length only aifects the gain
at the shorter wavelengths, and that although some
gain improvement can be achieved on L0 and 15
meters it is at the expense of 4 sharp drop in gin
at & meters. The curves also indicate thal the
improvement at 10 and 15 meters ig trivial unless
the inerease is to 40 feet,

[ am indebted to Professor Jack Richmond ot
the Fiectroscience Laboratory, Uepartment of
tlectrical Engineering, of the Chio State Univer-
sitv, for caleulating the pain and beamwidih data,
elements.2 culating the puin and beamwidth data,
asing a  high-speed computer programm he has
developed for analyzing antenna arrays with paral-
le}, perpendicular, or skew-oriented elements, 2 The
calculations take inte congideration not only the
length, spacing, and orientation of the vlements,
but also their Jianieter or thickness. Professor
Richmond's program is an extension ot the stan-
dard gain calcwlation method using self and mutual
impedance.3 The guins in Table | ure round-ofis
from computer-gencrated values which are printed
out to 6 significant figures. Fhe gains are probably
as accurate as van be obtained by modem technol-
QY

Antenna Feed
Fig. 4 is u photograph of the experimental
model of the untenna with 24-foot vertical ele-
ments, The antenna is fed with an open 2-
. 20, H. Richmond, “Cloupled Linear Autennas
with Skew Orientation,” 1 L. E. K, Transactions on
Antennas and Propagation, Sept. 1974,

4 Kraus “Antennas,” MeGraw-Hill Book (o,
New York, 1950, Chap, 11.
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conductor transmission line made of one-half-inch-
diameter aluminum tubing spaced about 3 inches.
A flexible section of line, a few Fect long, connects
the rotating horizontal transmission line to the
tixed vertical transmission line supported by the
tower, The flexible section has as conductors the
inner wires of RG-8/U cable, spaced 1 inch. The
foam insulation is leff m place on the stranded
wires. Matching and conversion to coaxial line cun
be done at the transceiver end with a tank coil and
voaxial-line link. Mode changing van be accom-
plished with switches or relays.

Flexible twin-line van be used as transmission
line, throughout, instead of the aluminum tubing
with the flexible-section amrangement Jescribed
above, The high-power TV-type 300-0hm twin-line,
or the high-power RG-86/L7 200-0hm twin-line are
sitable, although the small seceiving V-type
3H-ohm twin-line can be used if the greater loss is
dveeptable,

Another method of feeding, which is simple
and  efficient, is to install a 2-conductor-to-
voaxiakling (balance-to-unbalance) converter ut a
convenient location near the hase of the tower. An
arrangement which has proven effective is sketched
in Fig 5. A é6-foot trombone section, with shorted
lower end, is made to slide over the end of the
aluminum  2-conductor line, Adjustment of the
trombone position and tap height (H) result ina
very low SWR nn the coaxial line and provides
complete  balance-to-unbalance  conversion, This
trombone teed is convenient on &, U, and 15
meters, ln inode L, on 40 and 80 meters, the
short-circuit an the trombone may be omitted,
resulting in very hroadband response, but with the
possibility of some unbalance, in mode 1V on, 50
and 160 meters, the antenna can be fed hy
grounding the outer conductor of the roaxial line
at the tower base, and vonnecting the inner

EMATENR BANDS

AIMETERS  4p 2 150 &
[F - {-
[ b b
" 1l
_ ELCI A -
I v ar
> s LT
o3 . Pl
s T oo T
'Ly /4 1
3 4 ;
" |
1 H
[ 1
3 1
z 4t h
1
o L
tay !
Bz ! i :
z | 400 il
B l MODE TT ‘l
oo i 1
oy 1 N TR T
[ | fsetresic || S OIpolell oot ﬂfl'cu&" !
SOUrEE b
it X 3 -
i L + 1 L
3 4 5 8 THHS ™M W WNBL

FREQUENCY, MHz

Fig. 3 — Gain of antenna over halt-wave dipole,
both antenna and reference in free space.

QST for



conductor te the vertical transmission line, If the
tower s gronnded a matching network will be
required, However, if the tower is insulated, and
the puys are non-metallic, or are of steel and are
broken up with insulators, the tower cun alko be
connected to the inner conductor without a
network, although a reactance in series with the
inner conductor may be required, depending on
the tower height,

The impedance bandwidth of the antenna
depends on the type of feed used. The shorted
trombone arrangement results in the smallest band-
width, but provides the best balance and highest
efficiency, (n 6, L0, and 15 meters the bandwidth
is adequate for most amateur applications. When
using the tank coil and link type of feed the
bandwidth iy of less importance since the antenna
can be retuned at the fransceiver location.

On 40 meters one has the option of using the
anteuna in maodas il or 1il. Mode [I provides more
gain, but mode 1] has @ much geeater handwidth.
On B0 meters one has the aptton of nsing modes
] or 1V, In mode M1 the rotatable dipole may give
little or nw directional effect if communication is
by high-angle radiation.

When operating the antenna in mode 1, it
is 4 completely balanced svstem, The drivirg-point
impedances of all elements are idenfical. Hence, i
the transmission lines are symmetrical and of equal
Iength, each clement will radiate the same power
and will coniribute equally to the autenna gain.
This is not the case in an array with parasitic
clements, nor would it be true For this driven array
if it were turned so that the 32-foot boom were
vertical, and the elements were horizontal. The
antenna is also a coanpletely balanced system in
modes LI and 111 Obmic loss on the transmission
line is nunimized by using large-diameter con-
ductors and only & tew insulators. Radiation loss
will be small if the line iy balanced, which will be
the case if symmetry s achieved. [t the nulls to the
sicde (90 degrees trom the main lobes) are sharp and
deep it is an indication that theie is good balance.
Such malls should be present on modes L, 1E, and
L.

Fig. 4 - Experimental antenna at WRIK, Photo-

graph retouched to show detail,

TABLE 1
(ain and Beamwidth Data*

L= 24 ft,
Band {Mirs.] Mode  Cain {dB) Fert,
6 | 8.4 29
10 { 7.6 56
15 1 7.0 60
20 1 5.4 62
£0 | 34 70
40 I -0.1 360
#0 L1} 4.3 360

*Caing are with respect to a half-wave dJdipole. both antenna
and reference in tree space, Beamwidths are between half-
power paints of the main lobes with the antennu in free space.

July 1970

Approx,
o
r thinwall
T o)
2
o hmﬁjﬁé(‘ bt
ruhper” || y tobing
bands here Sty

at cénter
pont
7 . Pipe
(’ T_ .:fafﬁps
Typeaily G -8/ with
r;er P auter cover
Shorting (ﬁﬁfﬁ’é’vﬁi&j
strap

RG-8u
Gt

Fig. 5 — Trombone arrange-
ment for converting from
coaxial cable to balanced 2.
conductor line. {Drawing
not to scale,)

13



Gain and Front-to-Back Ratio

Regarding forward gain and front-to-hack ratio,
it should be noted that the two are nut necessarily
related, and for the WBJK antenna it would be
more appropriate to speak of the front-to-side
ratin, Tu achieve gain, the response of an antenna
iv enhanced 1na gven direction-or directions-at the
cxpense ot its vesponse in all other directions.
Therefore, an antenna with a given g and a high
front-to-back ratio, and another aotenna with the

same gain, but unity ¢zero dB)Y front-to-huck ratio,

must have fow responses over a similar angular
exfent (solid anple in the 3-dimensional sensel,
although not pecessandy in the same directions.
This means that the antenna described here will
provide good signal rejection over shout the same
number of degress as a unidirectiopal untenna
with the same gain, atthough not m the back
dizection. This i dlustrated in Fig, 6.

The unity front-to-back ratio of the untenna
makes it ideal for observing around-the-worid
echoes of your own sixnals, For example. these are
abserved frequently on 15 meters at certain times
of the day, and for certain paths. These short-delay
echoes provide a simple, yaick way ot checking to
see if your signals are petting out. and for finding
what paths are vpen. The measured delay time is
vlose to (14 seconds.

Brfivecizonal
cxztlern with i
eqial forward
i

Fig. & — Pattern of unidirectional antenna com-
pared with pattern of hdirectional antenna of
same gain.

(onstructional Details

The Id-foot vertical elements in the experi-
mental model urg made of 3/8-inch-diameter ulumi-
numt tubing, ditheugh 7/16 o¢ 172 inch wmight be
more suitzble, The weisht of cach 2-clement unit,
with cross hoom, is 4 pounds. The 3X-foot muin
boem is 1pade «f |.2S-inch-diameter alnminum
tubing. The weight of the main boom plus trans-
mission line is 16 pounds, making the total weight
uf the rotating antenna system 24 pounds,

‘The purpose of this article is nof to give
detfailed construction data for the antenna. but
rather to describe an o<perimentzl model which
gives promise of providing ancther approach to the
design of multiband roftary antennas,

Performance

The untenna has been operated in all mades.
and on ull hands mentioned. exeept FHO meters.
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The performance as a DX antenna on 10, 15, 20
and 40 meters is excellent, | 4 indebted to many
amateurs on afl continents for their help and
cooperztion in giving me critical signal reports and
performance comparisons, The information from
Professor Jack Blackwell, WSRGP, regarding
RG-B6/L) 2conductor line, is much appreciated. |
4 alse indebted to Dr. Bob Dixon, WEERD, and
Gene  Hartquist, WRITZ, for providing station
equipment and assistance for {esting the untenna

un 6 meters. [FE=]

NEW BOOKS

Amateur Radio Cirewits Book, published hy the
Radio Soviety of Great Britain, 35 boughty Street,
London, W.C. 1, 5% XN 8% inches, 120 pages, soft
cover. Price: 2. Prom Comtec, Box §92, Amberst,
NEH 03031,

Need a cireuit for o lransmatch, preamp, ur’
power supply? The HSGBS handy little hook of
simple vircuits tay have just the one yoo ure
looking for. Over 200 circuit ideas, most of them
the “tried-and-true® Favorites of hams around the
world, have been compiled by Gal Pl Some of the.
designs Wwse tubes while nther vircuits are transis-
turized. Coumtec, the [1.§. distributor of RSGB
publications, includes 4 conversion chart that lists
American equivalents for the kuropean types ot
tubes and semiconductors shown in many of the
LirCuits.

it would be impossible in a short review to list
alb the ditferent designs contained in this book. in
the section «n receivers alone, there are schematic
dtagrains for five preamplifiers, fourteen conver-
ters, fiffeen ideas For improving i-f selectivity, four
Semeter circuits, fourteen Jdetector designs, and
eight noise-limiter sugpestions. The format is the
sdame in euch case - a sebematic diagram, parts list,
und, in some cases, a luvout skeich, No written
text is included an the comstruction or alignment
of these projects. Obviouslv, this book is intended
tor the c¢xperienced builder who needs only a
schematic dingram to get under way in his work-
shop, Mast of the vicenits in this hook have been
published before; unfortunately, no references are
given ta help the reader find the original articles
for additional information.

Other subijeuts covered include test equtpment,
transeitters, transmitting pecessaries, linear ampli-
Fiers, kevers, and T-R switches. Mosi of the designs
are tor the hf amateuwr bamds, but a sprinkling ot
vit and ubf “soodies™ are included. The hook has
tis table of cantents, but the index will help the
reader to Inocate any particular eirewit quickly.
WIKNIK,

w-Stravssas

Stolen Equipment

Sometime on May {1 someone stole my Swan
2000, Sertaf No. 1491940 from my 1964 Chevrolet
hardtop, Also taken was the microphone, Anyone
with information is requested to vontact Fatrick A
OVBrvan, 4541 W, 1 6drd st Lawndale, CA 90260,
Tel.: 213 370 S234 (home), 213 354 6348 (work),

QST for




The ‘70 Communicator

Updating a4 Popular VHF Transceiver

BY DOUGLAS A. BLAKESLEE, *WIKLK

HE Gonset Communicator wos ane of ihe
A most-popular  commerciadiy-built v¥hi rigs ever
sald. 1t was a good combination of size and weight
that could be operated ox a home station, or used
portable and mobile, Gonsets were the workhorses
for many 2 Civil Defense outfit, and they even had
their effect on ham lingo with expressions such as
“you'revlosing the eyc here OM.” Tuday the
Communicators are aviilable at many used-equip-
meni outlets wi attractive prices. However, many
have been beaten up by vears of mobile or other
heavy use. The following article describes the
rehghilitation and modernization of a  I-meter
Communicator [, The satne ideas can be applied to
models [ and [1L, as well as the f-meter units and
other equipment of sinufiar vintage.

The author obtained his unit for 2 next-to-
nothing price. The cabinet was missing snd the
sub~hassis were reportedly not working, Yet, these
three heaps of dust (they were black with many
vears” gecurnulation of dirt) wery the buasis of the
transceiver shown in the aceompanying photo-
eraphs,

The first order nf business was a general clean-
ing. During ihis provess one cracked, burped
rusistor was found and replaced, which proved to
be the reasan why the unit wasn'’t working. The
controls and variable capacitors were each given a
shot of contact cleaner. The sub-chassis were then
vannected together and iried, The transmitter put
out less than one watt, and the receiver produced
only barelv-audibie resulis on a 100-uV test signal.
But, it was working! Testing tubes by substitution
turned up three week ones in the receiver and one
bad in the transmitter. Then, the zctual moditica-
ticns were started,

The Recewer
Alining the receiver brought the sensitivity up
to a useahle jevel with the new tubes. The receiver
section must be furned up on its side to be aligned,
as the i trangformers have slug adjustments on
both the top #nd bottom of the cans. The front
+ Agsistant Technical Bditor, Q8T

In the late *505 and early ‘6Us scveral
vhf transceivers popularized the 6- and
2-meter bands, The Guaset Communi-
cator and the SUR-522 were the most
celebrated of these vigs, This article
describes fmprovements to the modu-
lation, power ontput, and sensitivity
of an old Gouset I1.
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A homemade cabinet replaces the orignal Gonset
enciosure, The front panel was spray painted dark
blue, while the rest of the cabinet was given a coat
of light gray, thus giving a modern appearance. The
mike and antenna connections were brought out to
the front panel for easy accass.

end alignment and oscillator tracking should be set
caretully.  After peaking, a 0.3-uV signal was
zudible - not bad in the Communicator’s day, but
i long way from what can be accomplished today
using modern transistors.

A smafl FET "preamp™ was built tronme a design
in the 1970 ARRL Handbork,! This preamp was
intended for use with converted commericud fm
weat, but it iy just the right size to mount on the
rear pancl of the receiver, A low-vost plastic JFET
it used in a neutralized, grounded-source vircuit.
The unit is built on 4 2-3/8 X t X 3/8-inch etched
circuit board.? Input and output connections to
the preamp are made with RG-174/U sabminaiure
coixial cable,

The input and output ceoils. L1 and L3.{Fig. I}
are adjusted tor maximum gain, £1 should be set at
144,5 MHz and L3 at 146 MHz for cqual gain
across the hand. The neutratizing coil, 1.2, should
be adjusted for best signal-to-naise ratio, consistent
with stability. The preamp bas but moderate gain,
so it does not detract from the receiver's strong-
signal-handling capability, However, with the pre-
amp in the circuit signals of 0.1 uV or less can be
eopied, and stations that were barely audible
betore, become comfortable copy.

1 Radio Anuteur's Handbook, 1970 «d,, vhapter
19, p, 504,

2 titched boards for the preamp and speech
clipper are available from Stafford Electronies, 427
&, Benhow Rd, Greensboro, NU 24701, The
speech clipper hoard, No. A-TOA, is wriced at
$2.00, and the preamp, IYT70-3, &1 .50. Siafford
alse offers kits of parts (including the etched
hoard) at 826,00 for the speech elipper and $7.50
(less cail forms) for the prramp.
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Fig. 1 — (A) 2-meter FET preamp. Resistors are %

or ¥ watt. Capacitors marked SM are silver mica,

others are disc ceramic. Parts not listed below are

labeled for circuit-board reference..(B) Etched-

circuit-board layout showing parts placement.

L1,L3 -5 turns, No. 26 enam. wire, closs-wound
an 4. W. Miller form 27A013-5. L1 tapped 1%
turns from the ground end.

L2 — 9 turns, No. 30 enam. wire, close-wound on
Miller 2724013-2 form.

L4 — 1% turns of No. 30 enam, wound over the
bottom end of L3,

Q1 — MPF102, 2N5486 (MPF107).

C5

L/

R2

-

B+

—L4
——QUTPUT

Fig. 2 - Power-supply modifications to add solid-
state rectifiers {A), and a 12volt de supply (B).
Resistors are ': watt. Capacitors with polarity
markes are electrolytic, others are ceramic, Diodes
CR1 through CRB are 600-voit PRY, 400 mA; CRY
and CRS are 100-volt PRV, 400 mA.
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Fig. 3 = The new tank coil is visibl e just above the
final tube, The output link is made from hockup
wire, covered by a piece of spaghetti to insure the
heat of the tank coil does not melt through the
wire’s insutation. The etched board containing the
new solid-state rectifier assembly is at the top left,
hehind the “eye” tube,

B
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Fig. 4 — Modifications to the tank circuit. C1 is a
Hammarlund HE15B, and C2 15 a Hammerlund
MAPCSO0B. 1.1 consists of 4 turns of No. 10 tinned
wire, 34-inch dia., 5/8-inch long, with the B-plus
tapped at 2 iurns, The output link, L2, is a single
turn of hookup wire with extra insulation added.
RFC1 is a Millen 34300-2.7 two-meier choke,

The receiver selectivity isn’t too good, and no
simple modification is going to improve it much.
One trick used by manv vhf aperators is fo pusha
piece of hookup wire down inside one of the i-f
tube’s shields. The wire is vunnected to 4 general-
coverage comuminications receiver, This receiver
than can be tuned wround 6 MHz, the Gonset’s i-f
frequency, spreading out stations that were (QRM-
ing each other on the Gonset receiver.

Power Supply

Several changes were made in the power supply,
as shown in Fig. 2, Higher voliage was desired for
the transmitter, and 12 volts dc was required for
the reveiver preamp and speech clipper. The 6X4
rectifiers originally used were replaced with stlicon
diodes. Fhese rectifiers, with paralleled resistors
and  capacitors for transient protection, were
mounted on a small etched-cirenit board. The high
voltage was raised some S0 vaolts, which was
desirable for the transmitter, but not on the
receiver, which already ran hot. A 150U-0hm,
S-watt resistor was added in series with the B-plus
tead feeding the receiver, to reduce the voltage,
‘Fhis resistor is mounted on the rear deck of the
transmitter, next to the veceiver power socket.

This Gonset had a 6-volt vibrator sapply for
mobile use, As 6-volt automaobiles arc now about as
ohsolete as the horse and buggy {and the unit
doesn’t lend itself to w (2-valt conversion) the
vibrator section was removed. The vibrator winding
on the power transtormer is used with o voltoge-
doubler rectifier to provide the required 12 volts
de, For appearance sake, an aluminum plate was
bolted over the holes left in the chassis by the
removal of the wectifier und vibrator sockets.

The transformer slate-colored lead, which was
cannected fa the vibrator {be careful not to
confuse # with the high voltage leads), is run to the
input of the doubler. The vutput filtering on the
high voltage wasn't sufficient, resulting in some
hum on the carrier, and in the receiver. An
additional 40-utf, 450valt electrolytic capacitor
was added across the B plus, reducing the ripple to
an acceptable level,

An inverter is used to power the completed
Communicator *70 when operating mobile.

July 1970

(A)

(B)

()

Fig, % — Waveforms obtained with the speech
clipper using a 1100-Hz test signal. (A} Input
signal, (B) output of the clipper showing moderate
clipping, and {C} output after filtering.
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Fig. 6 - Speech-clipper diagram (A), and board

layout, (B}, Resistors are %-watt. Capacitors with

polarity marks are electroiytic, others are ¢eramic,

Parts not listed below are labeled for circuit-board

reference,.

14 — Feadthrough type,

CRB1, CB2 ~ Silicon, B0-volts PRV or more,

41,02 - Phono tvpe,

R4, R16 -~ Linear-taper control {Mallory
MTCB4AL1).

RFC1 — Two-meter choke (Mitlen 34300-2.7).

RFC2 - Subrmniature choke {(Miller 70F226A1).

The FET “preamp’’ assembly 18 mounted on the
rear deck of the receiver, just above the originai
front-end stage., A cable harness connects up the
various moditications rmade to the Communicatar.
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in a Minibox.

The speech clipper is mounted
Complete shielding is necessary to keep rf out of
the low-level audio circuits, The completed clipper

assembly is mounted on the rear of the new

cabinet,

The Transmitter

A number of trouhles plagued the fransmitter.
The strangest was that, when first switched on, the
fransmitter had no output, Slowly the output
would come up to about 4 watts. A coupling
capacitor 5 on the Gonset diagram — that
connects the oscillator to the first doubler proved
to he the gremlin, Replacing this capacitor tesulied
in full output the wminute fho transmitter was
turned an.

Several of the tuning capacitors were intermit-
tent, and one had a frozen shatt, No ainount of
cleaning improved the sitnation, so the fuulty
eomponents  were replaced,  Hammariund ty pe
MAPC were used., The originzl tank circuit was
anvthing but efficient, and it didn’t provide suffi-
cient attenuation of harmonics. The harmonic
problem was apparent when viewing a nearby
television set. T'he vutpuf circuit was removed and
replaced with the components shown in big 4. A
series-tuned, link-coupled tank is cmployed, pro-
viding easier tuming and betéer ¢fficiency.

Tuaning capagitor 11 musi be moditied slightly
to fit in. The nut holding the mounting toot is
loosenwd, the mounting foot rotated RO degrees,
and the bolt tightened again. The fool then
provides a4 mount for the tic strip that helds ihe
B-plus connection to the final tank. The coil is a
good deal farger than the vriginal, which is not a
problem with the new cabinet, |t vould be &
problem if the old Gonset ciase were usad, however.
Check this coil’s position after the transmitter is
mounted inside the cubinet to insure it is not
touching the top of the housing.

The changes to the tunk vcircuit, plus the
additional plate voltage picked ap in the changes to
the powes supply brought the transmitter output
up to L0 watts, and eliminated the TVT problem.
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Speech Clipper

The Gonset was desiened for use with 4 curbon
microphone, Although a high-impedance input was
provided, most microphones don’t have enough
output to tfully drive the modulstor. A speech
araplifier, with a clipping feature. was added to
provide additional gain, plus clipping the speech to
provide a higher average jevel of modulation. A
well-modulated signal is necessary it the other
fellow is going to be able to copy you when your
signad is weak, and speech clipping helps.

The speech amplifier uses an FET as the first
amiplifier providing a4 high-impedance input that
allows the wuse of any of the popular crystal,
dynamic, oF ceramic micropbones, A second stage
of wimplification is used fo drive the clipper, which
consists of two back-to-back silicon diodes. The
audio barmonics produced in the clipping procuess
are filtered out by a douhle R section, A third
amplitier stage, O3 is used to bring up the ontput
of the clipper. The gain before the clipper is quite
high, and may be higher than necessary for some
microphones, If this proves fo be the cuse, C3and
s may be deft out of the vircuit, reducing the gain
of Q1 and Q2. Operation of the Jipper is not
atfected by these changes,

The action of the clipper is shown in Tig, 3, The
unit is assemnbled an an etched-circuit hoard, and is
maunted in a small Minibox to shield the circust
from the vutput fank, RFCT, RFC2, C1, C7, and
C'14 are all filtering to insure of does not get into
the amplifier, and they are necessary. IF the speech
chipper is to he used with a transmtitter on some
other band, appropriate vidues for filtering should
be chosen tor the frequency of operation.

Adiustment of the ipper is best done with a
seope connected fo monitor the modulation envel-
ape of the Gooset, although this is not absolutely
necessary, The modulator in the Communicator
does not pereit 100-percent modulation — about
835 percent is the best you can get, To adjust the
clipper, the audio gain control on the rewr of the
transmitter deck should be set for about half gain.
With a fest signal fed into the speech clipper, R4
should be turned up until a4 farther increase
produces no additional output. Then adjust Ri6
far maximum modulation on the Communicator.
Re sure nut to overdrive the modulator, us this witl
produce distortion amd spiatter — not additional
audia, Then set R4, with the microphone vou are
going to use, for moderate clipping, The sdvantage
of the clipping circuit is that onee you have sct the
trapsmifter moduiation level, increases in input
produce more ¢lipping, not splatter.

As mentioned before, the Gonset cabinet was
“long gone.” A simple housing was made up with
the tront aod back panels being L-shuped bends of
sheet atuminum, with a U-shaped piece for the top.
The subchassis were mounfed in a4 row, giviog a
low=silhouctte appearance, A microphone jack was
added to the front panel for easy acooss, A set of
modern knobs vompleted the job.

The finished unit works far better than the
orignal Gonset, and is a pleasure fo use. With the
modifications described, it should be possible fo
get another decade of nuse from the old rig hefore
vonsidering a replacement. [ER]
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" A Silicon-Diode PIV Checker

BY WILSON DOTY, *Wa4DID

TR RCAUSE surpls silicon diodes ean be pur-

whased at a very low price, they ate i very goud
hay even 3 a high percentase of them e
defective, The dealer from whom | purchase diedes
is very reliabte, but occasionally | recetve defective
ar substandard units. The ime 1o spot these diodes
is hetore they are awsembled into a sectifier strung.,
not after voltage i applied and the string breaks
dowr

g 1 is the vircuit dHagram of the diode
vhecker. R12, u rheostat in the primary circuit of
T1. is used to control the output of a voltage
doubler. M1, a Q-l-mA neter in series with the
gutpet of the power supply and the diode to be
tusted, indicates reverse vatrent through the diode,
An esternal voltmeter is used to meuasure the
voltage at which the diode reverse current starts fo
avalanche., The avcuracy ot the measurement is
determined primarily by the accuracy of the
voltmeter used with the gadget. Recause T1 has a
allkvolt wecondary, PIV ratings up to awbout 1700
volts can be checked with the tester,

Since no more than « milliampere o s of
wirrent is ever demanded from 171, this transformer
curr be the smallest 6H0kvolt job vou van find.
Although wour junk box may not wcontain the
oil-filled capacitors sugeested For C7 and C8, ¥ do
ot recommend  the substitution of strings of

F9510 5. W. 35th 81, Miami, Flonda #316h.

7.

Diode tester and VTVM setup to check the PV
rating of a silicon diode.

vleciralvtics for these tweo capacitors. A voltage
equalizing resistor is required dcross each electro-
Iytic when several capacitors are connecied n
series, and additional current is Jrawn from fhe
franstormer, In K12 this current increase is multi-
plied approximately by the fuens rafin of the
rransformer gnd might tax the current-handling
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Fig. 1
ewatt composition,

C1-CH, inc. - 1000-valt disk ceramic,

¢7, CB - 2000-voit ail-filled capacitor (Fair Radio
Saluy Cood,

CR1-CRE, inc. — 800-PIV silicon diode (1N3196).

&R7 — Silicon diode to be checked.

1, F2 - aearnpere fuse.

J1 = White binding post {E. F. lohnson 111-301),

J2 - Red binding post { £, . Juhnson 111.302}.

20

Schematic diagram of the silicon-ciode PIV checker,
Capacitange values are in uF,

Except as indicated, fixed resistors are

J3 - Back binding post (E. F. Johnson 111-303).

M1 = -1 de milliarmmeter.

21 — fused nlag

A12 — S-watt rheostat {Ohmite 03271,

$1 — Spst rogdle.

T1 — Power transformer: 600 volts, tenter-tapped,
current rating unimportant (Knight: Altied Ra-
dio b4 A 37040,
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A side wiew of the silicon-diode PIV checker. The
bracket used to rount the capacitors at the right is
homemade from a piece of scrap aluminum,

. — e . _,]
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I
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. |
Co i A b T T 31w GND
t ° o]

FOIL SIDE SHOWN.
NON-ETCHED AREA SHADED.
COPPER STRIPS ARE 1/4" WIDE,

DWG. 18 (/2 SCALE,

Fig. 2 Cirguit board layout, See Fig, 1 for
component values.

vipabilities of the potentiometer. However, the
capacitance ratings of 7 and CR may be reduced
cansiderably without 4 serious sacrifice of output
voltage, sinee the pormal load on the supply is
quite light.

The bleeder resistors, RE through R11, may be
aundted i a 100-ohms-per-voit voltmeter is used.
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A lgok at some of the innards of the diode tester.
The rhecstat at the right may seem to have a much
higher wattage rating than the checker cireuit
requires. [t doesn't though; R12 is the lowest.
wattage unit that can be used without having its
power rating exceeded when the control arm is
near the maximum output setting of the rheostat.

These resistors are included anlyv to quickly dis-
charge U7 aod C8 when R12 i turned to vero
oufpul. In any event, when emploving the PIV
checker, it is wise to use caution when connecting
or disconnacting u  diade, A -l capicitor,
charged op to a thousand volts or more, can be
dungerons,

Construction

Referring to the photographs, the sificon diode
PIV checker is built in o 6 & 6 » 6-neh aluminum
atility cabinet ( Bud AUTIIYHG). As shown in Fig.
1. most of the smaller components used in the
tester are mouted on o 3 x4 3fd-inch etehed
circuit board. One-half-inch threaded spacers are
used to raise T1 and the vircuit hoard abave the
floot o3 the vabinet. T1 s mounted in this fashion
aecause the leads of the transtormer used exit from
the bottom of the trunsformer case. A homemade
bracket is used to hold C7 and 8 in place. A sheet
af spongy material hetween the cupacitor neurest
the havk of the cabinst and the rear wall of the
cabhinet insures @ snug monating.

Operation

T nse the checker, turn R12 to its zera voltage
position snd connect a voltmeter as indicated in
Fig. 1. OF cowse, the voltage range of the
voltmeter should he greater than the sssumed PIV
tating of the diede to be checked. When connec-
ting the diode (CR7) to the checker, be sure the
anode of the diode goes to the negeiive (chassis)

(Continied on page MY
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Power-Line Interference

Its Causes and Methods of Location

BY ROBERT G. HOLLOWAY,* W4USQ

amateur than to be plagned with persis-

tent  power-line  mterference. Hevere
eages may completely blanket the radio spectrum
with u racket best deseribed as a high-pitched
buzz saw.

When thig happens to vou don’t wreing vour
hands in despair and “give np the ship.”’ Power
vompanies have ledarned a grent deal in recenf
vears aboub the techniques of loeating and elim-
inating ondesired radiation from their lines,
since one of the sulhor's primury Jduties as o
power-company field engiveer is the [necation
and elimination of line noise, he ran assure the
digtraughi, amateur that the power eompany is
most willing to cooperate und to promptly cure
eases of power-line interference,

Sa, when wou have a problem and have de-
termined that it i probably a line problem, place
# enll to the engineering department of wour
loeal powwer company. Detailed Uformation on
vour particular ease of interference ean be most
helpful to the engineer who will try to locate it.
Ke sure to include the frequency an which the
noise is slrongest, time of day the naise veeurs,
und & deseription of the inteiference — high
pitched, tearing, buszing, popping, ete. If yon
have a Deam anteuna and ean defermine from
which direction the avise is stropgest, this will
be wosh helpful, also. This information is used
by the engineer muech in the same way that a
pattent’s symptoms are used by a physician to
diagnose & patient’s atlments, The mure detatled
and complete the information, the better.

At thig polni it might be well fo point oul
some uf the variows causes of power-line inter-
ference. The high-voltage tor primary) condue-
tors are separated from the pole or eross arm by
an insulator. This insnlator acts as the dielectrie
materisl between the conduetor and crossarm
or pole, forming a capacitive network, Berause

# 2.0, Box 891, Mant City, Florida gtsee,

Nm‘ﬁmﬂ ran he more exasperating fo the

Interfering electrical noises are gen-
wrated by many sources — among
them, the power line. This article
reviews the causes and cheracter-
istics of power.line noise. Buf since

the line iz only one of many possible
eulprits, the amateur also should
review Nelson’s articles on electrical
noigse that appeared in Q8T, April
and May, 1966, before calling the

power company.

of this eapacitive effect, » potential is woupled
Lo the pole’s metallic hardware. If this potential
discharges through the air ur some contaminant
on the insolator, severe powerline interference
results,

Eaeh piece of hardware un the pole — eross-
arm braces, steel ping, guy wires, ete. ~ has »
natural resonant frequency. 1If a potential dis-
charges to or from these metallie romponents,
& signal is generated consisting of fundamental
and harmonie frequencies,

Power-line uoise normally arises from one or
more or five major factors:

[7 Loose connections i the primary or neutral
cirenit.

2} Loose tie wires fthey hold the ronductor
ter the insnlator) on the primary.

31 Defective primary insulators,

4) Defective lightning arresters,

&) Loose hardware on the pale or ungronnded
hardwars in clase proximity to z grounded iten.

Laose counections on the primary allow eor-
raston and oxidation between the joints. The
errrent. fHow  in the primary must then ure
through this uxide path. Hevere electrical noise
resstbis.

Tie wires are alzo a major cause of hne hoise,
Since this wire is wrapped around the primary
eonductor in a series of loops, a voil is formed
and a voitage iz induced in the fie wire. Louse
tie wires result in an oxide buildup which dis-
sharges between the conductor and the tie wire,
Linfortunately, many times the fie wire ix in-
snlatedd wire while the primary cooduetor is
hare, vt vice versa. Uerasiooally both tie wire
and primary ronduetor are msulated, s fime
passes, the insulation deferiorates, and a small
air gap s established throngh which voltage
buildup on the tie wire may discharge, The tie
wire and primary conductor should he mechan-
jeally and electricully bonded in order to prevent
power-line nowse, Oxide-discharge sourves nor-
mally will not produce noise during rainy weather
or when line compouents are wet. This Is beeause
the moisture alters the resistance of the wood
involved and bridges the discharge gap.

Interference hecamse of faulty insulators can
aerur in several ways: by a erack in the insulator,
leakage paths czused by a contaminant such
as dirt, salt, or moiziure on the insulator, ot by
an instilator which b Ipose an is pin,

Lightning arvesiers sre a common source of
interierence. Moisture or other contaminantys in
the acrester rause a spark discharge. Many times
fhis tvpe of interfurence is intermittent ad quite
diflicult ta trace.
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“Hardware” noise also ia quite common, and
is perhaps the grealest cause of power-line inter-
ference. It is also the mast difficult noise to pin
down. Hardware consists of any metal items on
the pole, such as nuts, bolés, crossarms, braces,
washers, and staples. ‘I'he hardware is lovated in
the midst of intenge electric and magnetic fielda.
The noise is usnally intermittent and i3 caused
by a corrosion film or a sinall air gap between two
pieces of hardware. Abrupt arc-overs oceur one
or more times per half eycle, This results in a
pulse with a great many harmonies, rovering
large poriions of the radio spectrum. While
lovating the pole with the rnoise source might be
cotnparatively simple, the [oratlon of the piece
of hardware causing the noise is nseally a ledious
task. [t might well be compared with looking
for the proverbiul needle in the haystack. It
is nsually only found after a great deal of prod-
ding, prying and shaking of the source pule. This
leads to a special word of advice: Be patient
with the power company and the engineer seek-
ing the source of your Interference. Tweation of
power-line noise sources is a painstaking task
often requiring many davs or perhaps weeks,

There are three means by which this energy
travels fo your reeeiver: radialion, comduction,
and induction, Radiation neeurs when the power
lines act as transmitting antennas and send a
husky signal into space. This energy slso Hows
along the power lines, sormetimes for many miles,
throngh the transformer and into the veceiver
power supply, This & known as conduetion.
Iuduction is when the pawer lines earryving the
interference are close enaugh to the antetny io
cotple the noise directly info the antenna system.

Znch fype of interference has its own charse-
teristic sound, Familisrity with these sounda
will be helpful in locating the souree of noise,
Some of the common soirees of interference and
their sounds are:

1) Corona.: hissing,

2 Faulty insulabors: bnzzing or raspy uoise.

3) Hardware uoise: popping, staceato, ir-
regular.

4) Loose connechions: irying, low-pitched
static, ’

Mast power eompanied interference-locating
equipment. consists of a receiver with coverage
from 550 kilz ta 220 MHz The receiver is
equipped with 2 loop antenna and a field-=irength
meter. A ealibrated field- o signaltrength
meter is essential stuce the mnplitude of one
noise peak eannot readiiy be distinguished fromn
another by enr.

As the source of interference ix approached,
the amplitude of the neise will increase. How-
ever, sharp nulls will be ohserved, and after
each null the next peak will be greuter, In the
soiree aren, the nolls will disappear, and a broad-
amplitnde peak will he appurent. The broad
peak arean will normally enver a hundred yards
or more. As this broad pesk or source area ix
passeit, the nnils become apparent onee again.
Hach peak then diminishes until normaj back-
ground noise level alone is heard.

July 1970

~ h

| aﬁ“;// "

THERE 16 Na ¢A%SE
OF POWER-LINE
INTERFEREMCE
THAT CANNGT EVENTUARY © .
BE LOCATED AND -
ELIMINATED

In the imunediate souree aresn, amplitude
measurements of the fundamentsl frequency
would be impractical. However, within this area
the simplitude of the harmonie radiation inerenses
as the source of interferentce iz approached, The
higher the ovder of harmonie, the lower its level
of signal strength. Thus, to narrow  the
gearch to s specific locadion in the broad peak
area, you determine the spot at which the highest,
harmeontdie can be heard. This frermency nsually
falls between 180 and 230 MHe.

However, no piece of equipment now oin-
mercially  manufactured will eractly pinpoint
sources of noise radiation. Onee the field has
been narrowed, the components on each pole
tust be cheeked by the power-company lineman
to find the culpril.

Altthough the normal procedure fur locating
power-line noise is to locate the area of grestest
amplitnde, the results can be misleading. Noise
standing waves are established on the line.
Sharp peaks followed by nulls will be found along
the power line because of these standing-wave
characterisiies, Changes in line impedanee change
the standing-wave pattern which, in tem, can
inerease ar decresse the interference voltage at
aty ale spot, Impedanre changes niay he eansed
hy the junction of an extension or lateral line
with the main line, varying height of eonduciors
above ground, faps on bransformer primaries,
and gimilar discontinuities. In other words, the
pole which seems to transmit the greatest noise
is not necessarily the pole from which the inter-
ference iy radiating, Power-ling inferference is
tricky, and no ane procedure or theury ean be
refied upon 100 percent of the time. However,
persislence pays off, ad there i3 no ease of
power-ling inierference thai eamot eventually
be toeated and eliminatec.

Your assistance and cooperation will prove to
he an invaluable aid to the power-company en-
winear in locating ihe noise. However, ote word
of caution in eloring, (ften sonrees of line noise
are hazardons, Stay off the pole! Leave the elimin-
ation of the noise to the power company, which
has Lhe egnipment. and know-how to cure power-
ling noise. Remember, they also wang their lines
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o Feginner and Nouvice

The Ultimaie Transmaitch

BY LEWLS G, MCCOY, *W1ICP

S OME amateurs assume that because they use

coarial feed lines they doa’t oeed a Trans-
match, This can be an incorrect assumption, and
we’ll try to show why in this article,

The Harmonic Problem

A large number of hams have found to thei
sorrow  that the harmonic suppression in their
transmitters may leave much to be Jesired, The
BOC issues many citations to Novices each year tor
second-harmonic violations.

A typicai Novice station might consist of a
Lransmitter and receiver, with direct coax feed to,a
trap dipole or vertical amtennz. In a properly
adjusted transmitter of typical design, ofien thece
is insufticient attenvation of the second-harmonic
energy, This can mean that the second harmonic of
the signal can reach the anienna and be radiate”
What is required to eliminate or reduce the second
harmonic, and higher-order hurmonics, is more
sefectivity  between the transmiiter and the
antenna. A Transmatch is an excellent aid in taking
care of the harmonic prablem.

the 50-Obin-Load Problem

8till another reason for wsing a Fransmatch is
because nearly all manufacturers of transmitters
design their tige to work into a nonreactive,
Stkahm load, Any departure {from this load imped-
ance causes difficulty in tuning and loading the
final-amplifier slage, it might be pertinent to point
vut that siraply because o ham uses 50-0hm coax,
# odoesn’t necessarily follow that fe will have a
&(kohm load, Basically, in order to have a 50-0hm
load when using 50-ohtm couax, the coax muost be
terminated in a SO-ohm registive impedance. In
other words, the antenna impedame must be 50
ohms.,

+Novice Editox

Most bawns would like to own a Trans-
match that could cover 80 through 10
meters, and work during coax-to-coax
or halanced-lines conditions. Heve is
just such o unit. it will match the
provevbial bedsprings, or any other
ROUYESORARE OF resoitant awntenna, and
without plug-in coils or band switching
~ gpen on 160 meters.
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'i'he kW version of the Uitimate Transmatch. The
knobs and dial counter are standard Millen
components. The front bottom of the cabinet is
tilted by means of two Z-inch standoff insulators
used as feet.

~When the terminating impedance of the coaxial
cable s other than 30 ohms. then the transmlitter
will be “looking™ at some value other than 50
abms, 1t is practically impossible to design a single
antenna that will have an impedance of 50 ohms
on ai] of the bands » ham might want to use. OUne
answer to the problem is to employ a devide that
will “match™ the usknown load to the 3(0-ohm
nnpedance required by the transmitter. One such
eircuit or device is » Transmatch. A ‘U'ransmatch is
simpty an adjustable rf transformer that can match
the unknown fozd presented by the transmitter
end of the feed lne to the required S0-otun
transmitter impedance.

Receiver Cross-Modulation

in addition to tuking care of the problems just
outlined, a Transmatch van serve another very
usefut Function at the receiver. Some receivers are
susceptible to what is known as cross-modulation,
ur front-end overloading, by strong newrby radio
stations, This is particularly true on (60 or 50
meters when u broadeast station is nearby. The he
station overloads the front and of the vommuni-
cations receiver, causing “hirdies” and other un-
wanted responses across the band, & Transmatch
will eliminate or preatly reduce this problem in
nearlv all iinstances.

The Ultimate Transmatch

We shall describe two Transmatches — une for
the Novice power limit, aml another for the lepal
kW PEP limit, We have ftound that many
smateurs on the verge of taking their General, or
higher-class licenses, would rather invest initially in
2 onit that will take vare of all of their fuiure
necds,




Some vears ago, Y a ‘Transmatch was described
that was designed for use with coaxial feed Fines. 11
was called “the 50-Ohm Transmatch.,” This partic-
ular unit handles mistmatches on the order of 4 to
1. It can fransform a load of about 200 ohms, or

2 ohms, te @ S0-ghm impedance. The circuit of
the Fransmatch described in this article, Fig 1, is
similar, but with two notable exceptions. In place
of a tapped, switched inductor, a variable inductor
is used, the ilea for this innovation coming from
Al LaPlaca, K2IDDK, The variable inductor is & coil
wound on an insulated form that can be rotated so
that a movable wheel shorts out and grounds the
unused portion of the coil. Using the roller
inductor, along with the two variable capacitors,
the Transmatch provides an almost unlimited
matching tange, plus the feature of ¥0- through
10-meter coverage without band switching, With
the values shown in the units, it is even possible to
add one fixed capacitor fo obtain [6fkmeter
coverage.,

The other esception is the use of a l-to-4
{unhalanced-to-balanced) balun transtormer on the
output side of the Transmatch, which permits the
use of balanced feed lings. This means that a
Transmatch can cover 160 through 10 meters
(including the MARS frequencies). It can be used
to match into coaxial lines, random-length end-fed
wires, or balanced feeders, and can do the job
without using switches.

The two units shown in the photographs
underwent extensive tests as to etficiency, power-
handling capabilities, and methods of adjustment.
In coax-to-coux tests, pewer inputs and outputs
through the Transmatch were carefully measured
while using Rird Thruline wattmeters and an
adjustable dummy load. As caretully as vould be
measured, and with indicated mismatches of up to
15 to |, the Transmatches showed an efficiency of
over 95 percent, This small loss in efficiency more
than outweighs the usefulness of the device.

Many tests were made with the high-power
version to check heating of the roller inductor and
the balun, Under a2 key-down condition, with 1200

1 «fhe BO-Cthmer Transmatch,' July 1961 QST.
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Fig. 1 - Circuit diagram of the Witimate Trans-
match.

C1 - Split-stator variable, 250 pF per section; see
taxt. For low-power version, E.F. Johnson type
16250; or similar, for high-power version, Millen
type 16250, or similar,

C2 - 200-pF variable, for low power, E.F. Johnson
type 167-12 or similar, for high power, Millen type
16520, .17t-inch spacing, 16520A, .077-inch spac-
ing, or similar.

31, J2 -~ Coax chassis fitting, type 50-238.
J3.J4,J5 — Feed through insulators.

L1 - Roller inductor, see text. 1t 160-meter
operation is desired, total inductance should be 28
uH, E.F. Johnson type 229-203; otherwise, 18 uH
is adequate, E.F. Johnson type 229-202.

T1 — 1-to-4 balun; see text tor cetails, cores are
Amidon type T-200-2.

At the rear of the roller
inductor is the 1-to-4
balun, The balun is set
on tap of a standoff
insulator and is held in
place with a piece of
insulated board and a
screw. The fixed
capacitor mounted on
the rear wall s the
160-meter unit, Both
the variable capacitors
and jinductor are
mounted on 1-inch high
standoft insulators.
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BALANCED
FEEDERS

TORQIDAL
CORE

Fig. 2 — At A, details for padding a low-value
variable for C1 by installing a second variable, C3,
the same value as the low-power unit C2. In the
case ot tuning 160 meters, using an inductoer of 28
uH for L1, and 250 pF per section for 1, a fixed
capacitor of 100 pF can be used at €3, Centralab
type 850-100N, or similar. At B, details jor
connecting the bifilar windings on the halun are
grven, The ungrounded leads 4 and b are connected
to J3 and J4, the feed through insulator terminals.

watts indicated power thrdilgh the Transmatch, the
transmitter wus kept on for 15-minnte periods. in
one test, the measured rf current through the coil
was in excess of 15 amperes, The roller inductor
used in the unit is rated at & amperes, so this was
considered a {airly rugged test, The coil did pet
warm, but not encugh to be o cause for concern.
keep in mind that in regular amateur work, 15
minutes would he a ridiculous Figure for contin-
uous operation.? In cw and ssb operation, the daty
cycle would he in terms of seconds or even
fractions of seconds,

The balun used for halanced operation in the
higl-power unit was made up from three Amiden
I-kW cores — more about that in a moment.

2Fd. Note: However, tefetype operation would
bhe continuous (to say nothing of those long-
#-m ogperatorsh,

winded

WIKLK, on our steff, has made extensive checks
o a singlecore balun, for use in an upcoming
Transmatch aticle. 1t was Found that a single core
would casdy handle 500 watts of power during
severe mismatch conditions. Failure of the enre,
most likely due to saturation and heating, took
place at the 700-watt level. in the high-powrer
Transmatch shown here, three cores are used, T hey
are wrapped with glass insulating tape and then
wound with Teflon covered wire, Wire insufation
material can he fmportant becagse of the ex-
tremely high o voltages that may be developed
with some foad conditions. [n many tests of fong
duration, using up to |400-watts vutput iato a
dumemy foad, it was almost impaossible fo Jetect
any heating of the balun,

Bear in mind that the balun would only he
needed if balanced-line operation were Jlesired, For
coat-tocodt o random-wire feedd, the balun can
he omifted.,

Construction Information

A look at Fig. 1, at A, will show that the vircuit
in a4 very simple one. The input line from the
transmitier is connected to the rotor of C1, g
split-stator capacitor. This means that the capacitor
must be tnsulated from the chassis, using standoff
pilars, and from the panel by means of an
insuiated shaft coupler, ‘The same is true for C2. In
the kW unit shown, we have ifistalled a power
bridge, Construction details are not given here for
the bridge because such a unit was described in
detail in 5 vecent e of (873 Also, many
amateurs already have a Monimatch? or some
ather type of SWR indicator, An SWR bridee or
matching indicator is needed in the SU-ohm line
between the rig and the Transmatch to show when
the Transmatch is correctly adjusted.

Layout of the compenents should fallow the
same arrangement shown in the photographs, C1 at
the input side, the roller inductor at the center,
andzthen 2, [ 4 balun is going to be installed,
allow enough room behind the rofler voil for
mounting the balun. In the two units shown, the

dIn.tine RF Power Metering, Tree. 1469 ST,
‘HJndﬂmtandr‘ng Amatenyr Radio, page 209,

This is the lowpower Trans-
match. The salvaged roller
inductor 15 mounted on the
tront panel, making use of the
ariginal mounting brackets.
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Here is an inside view of the Ultimata Transmatch
as made by At LaPlaca, KZDDK, who came up the
idea of using the roller inductor. The installation
on top the right-hand capacitor is the home made
160-meter switch and fixed loading capacitor.

cabinets are made up from aluminum sheel stock.
It desired, a commmercial chassis and cabinet can be
used. In the low-power Transmatch, leave at least
1j2-inch spacing between the edges of the capac-
itors and any part of the chassis and cabinet. Allow
1-inch spacing in the KW unit.

Balur Details

Eor the low-power Transmatch, a single toroid
cote will more than handle the power. Incidentally,
the low-power unit was tesied under 1l conditions
at ahout 10U watts through the Transisatch. The
power-handling capabilities of the npits depend
primarily on the plate spacing used for C1 and C2,
aside from the batun requirements mentioned
earlier. Af the 10tkwatt level, i plate spacing of (U3
inch 5 adequate. A ,045<inch spacing should
handle 500 watts, In the kW unit shown, 1 hasa
N77-inch spacing. While « .07 7-inch spacing capac-
itor wasn't tried at (2, such plate spacing should
work at the kW level.

In making the low-power halun, wind two
layers of Scotch brand electrical tape around the
cote hefore puiting on the wire, This will provide
exira insuiution. and will protect the edges of the
wire to prevent the vnamel from being scriped
away. Fig. 2, at B, shows a sketch of the winding.
The winding consists of 10 bifilar furns of No, 14
Formvar insulated wire. Connected as shown, this
will provide a L-to-4, unhalanced-to-balanced con-
figurztion.

Three cores a1e necded in the high-power balun.
Fach core is covered with two layers of 3-M tvpe
27 glasscloth insulating tape, Next, the threeo cores
are stacked, then covered with two tnore layers of
the tape. The winding consists of 15 bifilar turns uf’
either No. 12 or 14 insulated wire, The insulation
<hould have a minimum rating of 1040 volts and
can be either Teflon or vinylnylon {or any other
suitable covering with 2 minimum voltage rating of
1600 volts).

in making the low-power Transmaich, a roller

cotl from a jonked 40-meter ARC-S transmiiter
was salvaged und installed in the unit. Many
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amatenrs know other hams who have old ARC-S
gear, and these wnits are a good source tor the
roller coils, However, same hains tnay not be sble
to locate used ARC-S transmitters, so we have
included some information on sources of surplus
and new roller inductors, There may be surplus
outlets in your area worth investiguting, Look for a
soller coil that has a minimum inductance of 10 uH
when used with C1 having a value of 200 pl¥ per
section. Such a combination wilt cover a low
frequency of 3500 kHz. In the unit shown, in
addition to the ARC-5 voller, we used 2 value of
30 pl per section for €1 and padded that
capacitor with another of 200 p¥* (single scction)
in order to provide the required coverage. This
sdded capacitor is shown in Fig. 2 at A. By using
this approach, it is sumetimes sasivt to save molley
then when trving to locate a 200-pE-per-section
variable for I, (Incidentally, wou van use 4
variabie at CI of more than 200 pl per section for
sood voverage with the roller inductance sperified
aabove.)

An even better approach to et the tequiced
capacitance for C1, because it is better to maintain
the symmetry of the cirenit ax shown in Fig | at
A, would be fo gang two 200-pF variables to inake
up vour uwn split-stator capacitor, with the desized
plate spacing. (There may be some around, but we
conldnt find any manufactured split-stator with
the required plate spacing and capacitanceb, still
enother upproach would be to vlip Fixed
transmitting-type mics cupacitors across euch sec-
tion of C1 to obtain the srequired capacitance for
use on 160 and B,

Finding the Parts
As most hams are fioding out, it is becomning
mote and more difficult to buy, or find, com-
ponents for vonstruction prajects. Some searching
was done, and the following information is worth
passing on, Barey Flectronics vt New York City has
informed us thai they will fill any order for any
amateur component at the mamifacturcr’s vurient
amateur net price. The parts specified in Fig, 1 are
currentiv-manufactured items. Also, tuir Radio
Sales in Lima, Obhio has some surplus rolter
inductors and counter dials in stovk, The roller-
inductor catalog number is 3950-199-646Y, and
the counter dial s listed as RT-45, Also, Millen
comnponents can be purchased dieeetly from Millen

{write to Wade Caywood, WIKRD).

Using the Transwmatch
One of the tirst considerations in using a sctup
for “coux-to-coax™ s exactly how much, or how
fhigh an SWR can be tolerated. As has been pointed
ont, this Transmaich will handle arp mismatch on
the line, Without getting into @ foi of detailx, a few
observations about coaxial lines are in ovder. First,
the higher the SWR, the gruater the losses i
coaxial lines. The amount of losses depeiuds on the
ling vonstruction and the frequency ot which the
line is used — the jower the frequency, the joss will
be the losses, Bot example, RG8/U has a loss per
100} feot of line of only 3/10 of a dB at 3.5 MHz
with an SWR of 1 (a matched condition). At 23
(Continued on page 55)
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plete without giving some examples of

aetual operating ciremits. Thersfore in this,
our final chapter of this sevies, we shall discoss
several auch eircuita,

As yon will reeall, we spent. cansiderubls time
working omr way up ta the vonfiguration of a4
gingle transistor stuge operating Clas 4. We
loeated the vpersting point on the load line,
defermined the resistors necessary to biss the
tranststor ut dhis point, and learned what woud
happen when we fed into this eirenib an ne,
signal. Therefore, cur fiest example of an uper-
ating cirenit will be nn andio amplifier, consisting
of two caseaded travsistor stages,

Onr second example will deal with whai is
known as pusbh-pull Class i, Brief mention hus
been wade of such operation previously, wod in
esmeept if s so similar fo {lass A operation that
we need nof dwell o0 it for very Tong,

These two ciremits will then be condbined o
prosfuce o four-transistor phono wmplifier, “This
cirenit ix taken directly from the Sixth Edition
of the 2,8, Transistor 1 anua.

The mmal ciretit we shoall discuss s 2 transistor
Hip-flop, Cirenits similar to this are ised by the
thontsands n digital eompaters, As we will gee,
it alao i quite sbnilar to the standard transistor
vitenit we have been studying,

N"ﬁ digeussion of transistors wonld be com-

Two.Transistor Audio Ampiifier

Fig. D=1 shows # two-stage sadio wnplitier.
"This is upproximately $he front end of the eom-
posite cireait shown in Fig, 08, Nate that the
twn rtages ure wwentially alike: in hoth enses
the transistors are hissed as diseussed in Part 7.
That i, a single battery (in this ease, 9 valtg) is
used, and resistors fie nnd £y for the first shape,
and K and Hg for the second stage furm gz
voltage divider far the base volingze.

* Director, ki \X Oneratinons. Automatie Flectric [abar.
tories, lne, Northlake, Il 60364 T'his series = roprinted
irom Pelephane Engineer & M ttteregeptent, ook bitl Pablish.
ing Corapany, Wheston, lllinois 60187

Some practical audio-amplifier cir.
cuits and a flip-flop are studied from
the standpoint of averall cireuir oper-

ation,

ROBERT E. STOFFELS*

In hath cuses an emitier vesistar (4, for the
first. stage aml Kyn for the secand stoge) I8 emn-
poved to wurk with the base resistars. The
load rusistor in both enses is |ocated in the
enllector cirenit,

Note, furthermore, that eapaeitors ure wsed to
cauple the two stages, ws well as for rotpling
the loput volume control fo the find sage. The
means of doing this was sdigsetssed in FPart 5.
These “coupling” vapacitors are normally masde
quite arge, su ux tn keop from attenuating the
ar signal as ik passes from one stage to another,

Chapacitors ¢ and O are useld a8 bypass
vapacitors for the it and second siages re
spectiveiy. Flach of these eapavitors is 50 ulf,
thos effectively  bypassing nost of the e,
sighal appearing aeross fhe omitter tesistors,
These eapacitors were disetussed in Part 8,

Notire for one moment, the input in the eje-
cuit. "The swnal frow the phono cartridge is fed
ta the vilume eontrol, resistor 2, By revolving
this vidiume control arm in the upward direction
tnere of the input signal is permitted to itphpear
at eapacifor €, By the same token, revolving
the volume control in the opposite direetion
deerenses the input to this caparitor until, ut
the estrems, virtnally no signal is fed to the
cirrmit,

In #his figure the pawer switch aetually eon-
trols “ground B eonkd jost s eusily nave
eontrolled the “minus' side of the battery,

Class B Amplifier

Fig, 9-2 shows two {ransistors uperafing in
Class B pusb-pull. The most ohvions ilifference
hetween this civeuit and alt others we have
treabid s that fransformers are eed to rouple
the uc signal from one stage to another. Anather
ditference whivh van be seen in this cireuit s
that the transistars wre npparently being apers
atesl tne “parallel”  thut s, from fhe same in-
piit kighnl — enther than in “series,” o easende,
This is true. with the exception that they are
cannected 0 reverse (e, onue s 1 mirror image
of the athery, And herein lies the heanty of (lass
B. Thes: transistors are biased so that in the
sbsehee uf an ae wigpal neither transistor s
condueting, { Reeall from Part 7 how v normadly
binsed w transistor half-way up the load line,
so that the fransistor would be turned on if

QST for
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Fig. 9-1—Circuit for two-stage audio amplifier.

foreed in oue direrstion, and turned off if forced
in the wther direstion. Also recall from Parl %
that the power dissipation at this poiat, midway
up the load line, wag greater than al auy athar
point on the load line.)

A= an ac signal is recefved at this stage, one
trangistor comduets for one balf of the cyele, anid
the nther fransistor condusts for the other balf
of the ryele, That is, on the positive swing the
ac wignal is teansmitled from the primary of
transformer T 4o the top half of the secondiry
of transfarmer Py, whers it appears as o negative
swing which rauses transstor 4§z to conduet.
The hattom half of this seeondary eannot coo-
Juet, sinee, being positive at this instant, itois
pushing cgadnst transistor ¢y, anid this is essen-
tially n diode Facing the wrong direetion, Tran-
gistor € amplifies this half of the cyele, und
sends the signal to the top half of fhe primwry
of transformer T, This, this top half ix setiaally
the load of trangistor G The we signal is then
eoupled to the secondary of the trausformer, and
thus energizes a lmid fpeaker,

On the other half of the ae signal the hottom
hali of the secomdary of transiormer Ty s
atitized, and the signal is amplified in transistor
)4 ‘This amplified ac signal theu appears across

T2 SPEANER

=

-t

Fig. -2 —Circuit with two transistors operating in Class B
or push-puil,
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the bwttone half of the primary of transformer
Ty, and again is oopled to the secondary uf
transformer Fa, and thus Lo the lond speaker.

Thus sach transistor i@ utilized ouly half the
time, and when no signal is being rvereived in
the eimt neither transistar is conducting at all,
Sueh a configuration is novmally used in nidio
ontput or pawer amplifier slages. Naot only does
it save pawer, but it culs down on the head be-
ing developed.

These Unbsistors are biased aimost to eutoff
by selecting resistors @1y, K15, nnd Iy to be quite
small. Thus sny ac sighal arriving ab the cireait
will drive the aperating puint #p the load line
fur the partieular half cvele.

Fig. 9.3 shows a modifed somposite of Figs.
gof and 9-2 This is an actiual nperating eireait,
tnken from the (il feansistor manusl. We
shonld perhaps disenss severnd of The differences
bebween this eirmgit and the cicenits of Figs, 9-1
and 9-2. [t shoudd be poinied oat that none of
the dilfererres Gmportant though they may be)
wre of u basie palure, For imstanee, note that
the negative side of the Yvolt battery is ground-
wl, rather than the positive side, This i sitopliy
a matter of eoncept, awd shonld not cause andue
alaro,

Nrte also thal eapacifors 'y and (g ure nod
commected deross bhe emiiter rexistors divecdly,
hats rather are comnecterd across Lhe resistor plus
the battery. This again ix a smull matter.

Fig. =1 showed the lnad of transistor {2 to
b w simple resictor, Actnully, ns seercin Fig 9=,
the lnad is the primury of transiormer .
This transfocmer must be wound with the proper
d.e. resistance, sinee this and the input character-
itios ol the Ulwss 13 stage determine ihe lopd
line for transistor &,

The v additional difference in the biasing of
the Lrsnsistors is 1he nse of resistors £, R, aod
ff1x. These nre ull nsed to provide aadditional
stability, and unfortanately theie presence mkes
guantitative cirenit analvsis wore difftcull.

There will alwavs be slight modifications to
fransistor eiretgits. An engineer s vever satistied
wilh his cirguit, aml every peman ronnecied
with faburatory managenent knows that the
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Fig. 9-3—A complete audio amplifier drouit using dlass B push-pull transister output stage.

anly way to get a eompleted cirenit from an
engineer s to take it away from him! Neverthe-
fess, it vzn be seen from these briet exumples
that inust transistor cireuits ased to amplify
sudio signals employ the wume basic technigues.
In the final analysis, o transistor stage consists
of u transistor, an elitter resistor, 8 eallector
resistor, and two base resistors forming a voltnge-
divider.

Flip-Flop Circuif

The great similarity between various eirenits
i not speciticatly confined to audio eiveuits, Ax
we shall see in the following example, » trangisior
tHip-tlop 1s derived from the same basic eonf gura-
tion mentioned ahove,

Fig, 4-1 shows two fransistors, connected in
exactly (he same way, aid not infereonnected
in any way, Note that each hag the emitter
resistor, the collectar resistor, and & voltage
divider connected t the base.

Note also that the emitter vesistor s 1710 of
the collectar resistor, ‘Therefore il the transistor
were in saturation the vollage al the emitter

RF
AIK

Fig, 9-4—Two transistors connected in same way but not
interconnected in any way,
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wanid be uhai —5 volts. Hinee the voltage
neross the transistor when it i in saturation is
very low, the collecior yoltage would slso be
about —2.5 golts.

U, wn fhe other hand, the transistor were
vperating at eut-off {(driven there by means wot
shown), the collector voltage would be identieal
to the snpply voltage — namely, —25 valtg —-
since no euarrent is ilowing in the colleetor
resigtor,

Sunpose, for a moment, that L were uble to
eontro] the vollage at the top end of resistor
f2. That i3, suppose | were able {o wmake this
voltage — 28 volts at one moment, and then at
the next moment switch this voltage to 2.5
volks, Lt iy obvious that when this vollage is
35 volts, muore enerend flows in the voliage-
divider formed by resistors s aiul fa, and that
the voltage at the base of transistor ¢ would
be mare negative, and that the lransistor would
operate cloger to saturation,

likewise, when the voltage al the top of
resistor iy is mnade to be —2.5 volts, very little
current Hows in the voltage divider, the potential
at the base uf transistor )y is only slightly nega-
Live, und the transistor conducts ouly slightly,
If we wete ta go one step further, and make
the emitter of rrangistor € n constant .5
vnlts (the rwans of doing this will be diseussed
next), ihen the base of fhe transistor would
aebually be shightlv more posisive than the emit-
ter, and the transistor wonld most certuinly be
ek off,

We accomplish exaeily this in the eirenit of
Fig, 8-5. Wole that we have connected the
emitters of the tweo transistors to the same com-
inen emibter rexistor, and fhat we have taken
the top point of resistor K and of resistor i¢s and
sonnected them to the collertor of the opposite
trangistor, Now let's watch what happens.
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Suppose transistor ¢y iz conducting, If this is
the case, the voltage al ihe emitter of the
transistor is about —2.5 volts, and the voltage
ab the collector is also about —2.05 volta. Con-
sequently the top of resistor fie i3 about ~2.5
valts, and the voltage divider eonsisting of re-
sistors He nud Ry draws little current. The base
of transistor (p Is therefore ab a potential some-
where between ground and ~2.5 volts. Now,
the emitter of transistor Qo is slill at » potential
of --2.5 volts, since il is common, with transistor
1. Thus transistor &z is cut off.

Yince transistor @z i not conducting, its
collector voltage 1 ~25 wolts. Therefore the
top of resistor fiy is also at —25 volts, the voltage-
divider ermsisiing of resistors By and Ky Is draw-
ing heavily, aud the base of trangistor €y Is
about hali-way between ground and —25 valts,
Thus trangistor {h Is truly in saturation,

S0 we are flipped;” one transistor is in
gaturation and the other is in cutoff.

25 % -25 V.
”, 1
2200 22008

»

|
Nz "
al AZK 42K az
R3 i
33 3K
3l
[i]
bk
R4
220

Fig. 9-5—Emitters of two tramsistors are connacted o
common emitter resistor.

Suppose, now, that we insert a pusitive-going
voltage at the lead labeled 1xpur, The sudden
rise of this voltage is sent through the eapacitor,
and arvives ab the base of transistor Gh. This
momentarily drives fransistor ¢ uto eutoft (s
positive-going voltage ui the base turns off & pup
transistor). Becanse this tramsistor suddenty
tirns off, its ellector voliage goes from —2.5
vilts to —25 volts, This voltage is received at
resistor R, aud the valtage ab the base of tran-
sistor (Jy suddenly goes from about -~ volt to
something more negative Lthan --10 volts. This,
of course, swddenly furns on transistor {fg. As it
goes into saburation, itg eoliector vollage goes
from —25 volts 1o about ~2.5 volts. Thus, the
valtage at the top of resistor fg goes to ~2.5
volts, the R, Rz voliage divider stops drawing
heavy current, and the hase of transistor Ch is
now mote nearly — | volt, und the transistor is
Ligsed off. This i a stable sitnation, even if the
signal on the 1vpuy lend were very shoré,
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%0 we are “flopped;” the first transistor is in
esttoff, and the second transistor is in sauturation.
The collector of the tirst transistor is at about
25 volts aud the colleetor of the second transis-
tor is at about —~2.5 volts.

Note the similarity between this and a relay;
bioth are either in one eondition or another, If a
relay is driving a second relay, the driving con-
tact either has ground on it (with the confacts
closed) or resistance battery (with the contacis
upen, irom the succeeding eoil). In the case uf the
Hip-flop, the vutput of a particular trausistor is
either —2.5 volts (pot very far from ground) or
=25 yalts (equal to supply voltage).

Bo we see that all these cireuits are generally
preity much alike. As mentioned sbove, engi-
neers will forever ruake civenit changes, aud
improvemenis, but basically the circuits will
retmain.

In Conciusion

Through this series we have siowly studied
the transistor; we liave learned of ibs theory and
construction, its advantages aund its short-
comings.

We have used it with de and with ae¢, and
have learned how to bias it in its own, self-
auflicient cireuit. We have sent voice freyuency
signals through i, aud have amplified these
siguals to he sent through another transistor and
amplified agaiu.

We have auslyzed the mathewutics of the
gircuitry, and learned to use a load line.
 We have briefly discussed such things as power
lissipation, leakage ewrrent, and bypass capa-
citors,

And finally we lsve seen how a iransistor is
used in an actual operating eirenit,

The subject of lransistors is only e in the
ever-expanding field of electricity aiul electronics.
Iixotie devices are appearing on the market
every day; new principles sre being expounded;
and ovperating speeds so high that new words
have to be coined are becuming quite commeon-
place,

Who knows what tomorrow will bring!

Questions:

L. In the cireuit of Pig. -1, whick plale of cu-

pricitor Cla shonld be the positire plate?

9 Lo the eireuit of Fig. 4-3, which plate of copari-

tor Cp ghould he the positive plate?

3. I'n a push-pll Class B eireuil, are both. trensis-
tors in complete saturaifon In the whsence af a
stgnal?

Are e concerned about (he de resistamee of
iransformers wsed in transister amplifiers?

. How fast can u flip-flop chanrge stater?

. Why is a comman-emitter resistor nsed in the
Hep-flop?

. If a flip-flop ix fipped one way by the insertion
uf u posilive pulse af the hase of the first transis-
tur, how rondd one coudt the cireudt to Hop?

8. ('an the Hip=flop be nsed for memory!

(Cortined on page 481
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The taotal eclipse as seen at Nantucket, Mass., at
1845 GMT. (WICTE photal

(" N MARCH 7, 1970, astrophysicists, seientists
and stronomezs were afforded an unusual
nppottunity to observe and study the offects of a
total solar eclipse on the earth and its surroud-
ings. Since the occurrence of such phenomena is
considered 4 rarity, it was believed that every
advantage should he tuken to vonduct additional
experiments in the field of radio communications.
Fram such experiments, we might better under-
stand the mechanisms involved, and the inflnence
of salar activity upon radio communications,

it was this thought that prompted the author to
enlist the aid of cooperative amateurs in establish-
ing an experimental network on the 7-MHz ama-
teur band tor Eclipse Day, The purpose of the net
was to exchange simal reports,and make wbserva-
tions of the effects of the evlipse on radio
fransmissions,

bortunately, many of the observers were locafed
within < ciose to the R3-mileswide corridor of
eclipse totabty, reaching from Florida to the
northern tip of Canads. These lacations provided
goad observation points for making signal compar-
isons between stations slong the path and those
wutside the curridor. According to the locat obser-
vatory, the solar eclipse would begin at dawn in the
Suuth Paoitic, and race northeastward at 1300 mph
through Mexico, and on into the Gulf of Mexico.
Entering the United States (see Fig. 1), the totality
varridor would pass over Tallzhasses and Jackson-
sifle. Flomda, on wp fhe castern seabourd past
Suvannah, Georgiy, then Charieston, South (‘aro-
lina, and Norfolk, Virginia, making z straight tine
across water 0 Nantucket Island, just offshore
from Cape i'od, Massachusetts, brom here the
eclipse would continue its nostherly frack, touch-
ing Svdney, Nova Scotia, and Argentia and Gander.
Newfoundland, thence outwards into the North
Atlantic Oceun, disappearing at dusk,

From what we know of the wonospheric tayers
sgrrounding earth and their influgnce on rado
communications, it was expected that the eclipse
wnnld provide a disturbance of some duration and
magnitude trom which we may subsequently draw

+ 12 Whitehall Lane, Reading, MA 0] KR7T.,
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Eclipse

Experiment-1970

tustant Night-Time Conditions

BY R, R.SCHELLENBACH, *WUFE

conclusions, The major radio-propagation effects
from the vclipse were expected to be immediately
indicated by the sensitive [} region, because 1t
provicdes a high degree of absorption to radio waves
on the frequencies of interest Juring daylight
hours, Hopefully, the other lavers, £ and possihly
F would, 1if sutficiently deiomized through lack of
solar radiation, yield instant night-time conditions
and make long-puth NX communications possible,
Thew cotrelations were borne out in the exper-
mental data obiained dugmg the two hours at
abservations on the lower portion of the 7-MHz
ametens hand at myv lbcation,

Wave-Transmission Principles

Before describing the data taken, 2 review of
significant  rudio-wave  transmission  priociples
through the ionosphere shouid he made. it 1s
hecause of natural effects and their consequences
on radio communication that experiments and
Further study was deemed worthwhile. A brief
synopsis of wave-transmission principles guverning
ionospheric propagation is furnished in oeder that
the reader will have un understanding of sky-wave
propagation, which wifl be related to our experi-
mentaf resules.

e Radin reception nf frequencies hetween 3 and
31 MHz, at distances greater than local eround
wave, depends entirely on sky waves reflected
by the innospheric lavers,

®There are essentially four lavers; £, #. F1 and
F2, extending respectively from about &0 to
) km o height. The layers are formed
through the combined effects of an ex ponential
ecrease in atmospheric Jensity with height,
dnd an exponential fncrease in electron density
with height, brought about by solar ionization,

®The return to earth of transmitted radio waves
is caused bv the tnereasing refraction index
provided by increased electron density swith
hetght, This results o scattering and beading of
the wave through the higher-density lavers, a
combination that udtimately provides what i
termead sky-wave reflaction.

®The lowest laver, termed the 1) region. is the
weakest jonized portion of the innosphere, and
existd only during dayiight hours. This laver
does not refragt or bend an hf wave by an
amount sufficient to return the wave tn earth.
The iaver does, however, absorh a large amount
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of energy vontained in the wave, All sky waves
must enter and pass through an existing £
region during daviight houes, and it is for this
reason that sky waves are stronger at night,
after this layer Jisappears. The region is also
subject to sudden disturbances, such as those
caused by solar flares, and, therefore, should
quickly indicate snomalies hrought ahott by a
solar eclipse.

®The £ laver is a clearly defined vegion in the

ionosphere, extending from abonut 85 to 130
km in height. The layver exists throwghout the
night, although the electron density is de-
vreased, This laver, like the ) region, is notable
in that it, too, will quickly exhibit ionization
vhanges caused by solar radiation,

ol'he F lavers are the heaviest-ionized region of
the ionosphere, The region has two layers, €1
and F2. The F'1 layver extends between 150 and
200 km, and usually merpes with the F2 layer
after local mighttall. The F2 layer is also highly
ionized, and has boundaries ranging between
250 and 400 km, Its innization does not change
sigpificantly between night and day. Since this
is the highest layer with the thinnest atmos-
phere, the ions and electrons are much slower
in reasting with each other during variations of
selar radiation.
®Aniennas capable of low-angle radiation witl
provide the gpreatest skip distance when reflec-
tion ovcurs predominantly from a specific
layer.! If 2 laver such as & or 1 should
dissipate or merge into the next higher layer,
the skip distance would also increase. This is
because the incident angle at which the wave
enters the new laver does not change, but the
point of entry only maves upward and out-
ward, increasing the distance from where the
wiave was originally reflected. The anple of wave
incidence closely equals the angle of reflection
from the effective layer back to earth.
(Ohligue-incident waves actually follow a slight-
ty curved path through the ionosphere, because
of gradual refraction or bending of its wave
front, so that actual calculations of skip dis-
tance versus incidence angle are only approxi-
mate.)

#Because of the effective layer heights and the
fact that practical antennas do not radiate
efficiently belfow angles of about 3 to 5 degrees,
single-hop transmissinns cannot be obtained for
distances in excess of about 2500 miles (4000
km} via the F2 layer, ur in excess of about half
that distance (2000 km) wvia the £ layer.
Multiple-hop propagation must occur to obtain
distances greater than 2500 miles. Even at
somewhat shorter istances, most received sig-
nals usually arrive over a path of two or mare
hops. (Refer to Fig. 2.)

The Experiment

For the purpose of the experiment, a horizon-
tally-polarized one-wavelength antenna was used
for both transmission and reception. This antenna,
having four major fobes at 54 degrees from the
ends. was oriented approximately north and south.
The height was adjusted to /2 4 in order to
produce a vertical pattern with a maxima at 30
deprees and a nuil at 90 degrees. [t was believed
that a moderately-high wave angle would be usefut

1 4ee Technical Cormespondence, ‘‘Antenna
Height Versus Performance,” Q37T', June, 1970,
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Fig. 1 — Path of eclipse totality, March 7, 1970.
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Fig. 2 — Distance piotted against wave angle
{single-hop transmission) for average virtual heights
of the £ and #2 layers. (This chart is taken from
the Wave Propagation chapter of The ARRL
Antenng Book.)

in the determination of D-region absorption effects
between domestic stations. At the same time, this
wave angle would simplify calculations of path
hops via the various reflecting fayers that may
come into play, Another advantage of selecting this
wave angle would be {o demonstrate muliihop
propagation for those distances unsuited for long-
path single-hop transmissions, and to provide
measurements of attenuation under conditions of
two or more hops, ’

The radiated power during the tests was pro-
vided by a grounded-grid linear amplifier operating
at 900 watts input. Reception was furnished by a
National HRO500 receiver, which is capable of
providing meaningful signal measurements while
heing used in the ew-reception mode.

A continuous log was maintained over the
eclipse period, between 1730 and 2030 GMT,
recording all stations heard or worked over the
lower 25 kHz of the 7-Mhz band. The observation
data taken, ie., time, eclipse totality position,
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station location, and signal report, is extracted and
compiled in Fig. 3 for stations focated along or
near the eclipse corridor. An explanation is in
order for the vhservation data presented. Hrom this
information, the reader may easily see the degree
of intfluence that solar vadiation has on our
communication media.

At the top of Fig. 3, the four dots denote
iocal-eclipse totfality times in GMT ut primary
ohservation points, Lines intersecting these points
crass over to the right-hand column, in order to
voordinate these times with each observed signal
report, All signal reports ate tecorded in S units.
The numerals distributed throughout the chart
represent signal strengths of stations worked, or, in
the case of a single number, heard. The upper
mumhers of 4 group tepresent the strength of the
received signal, and the lower numbers represent
this station’s report at the other locality. Along the
battom of the chatt i a profile depiction of the
eastern coastline, indicating both the geographical
location and the straightdine distance hetween
abservation points relative to Bostfon, Massachn-
setts,

Eclipse Correlation

A running account of events is gven here to
show correlation between the solar echipse, the
most probable mechanism of reflection (hased on
Fig. 7}, and significant developments as they
ocearred chronologically, Observations uf greai-
vircle tongee-path transmissions and results will be
discussed in small detail, since, in the majority of
instances, they were “heard” reports. (Most of the
stations were competing in the RSGB Brtish
Empire Radio Union cw contest scheduled for that
same weckend.)

The first station contacted was W38T at 1726
GMT, who was 270 miles SSW of my location. His
signal strepgth was 857 to $Y and mine was 8%
through the ionized D region, with reflection maost
likely oceursing off the £ laver.2 Next, at 1758
GMT, VE2BIM (311 miles) was copied at 85, and a
few minutes later, W2YM {150 miles) was con-
tacted. His signais were 59 + 10 dB and mine were
89 + 40 dB, hoth signals via the O region and single
hop off the £ laver. At |814 GMT, W4TA (465
milest was contacted, fifteen minutes peior to his
totality. His signals were 87 and mine were 58,
indicating the [} rexon was beginning to issipate
and comrunication was via two hops ooff the ¥
layer. Ten minutes later, at 1825 GM'T, W2YM wax
heard (150 nules) at S8 to S9 with fading, and
K2DNW (270 miles) was contacted; his signals
were $9 and mine were the same, At this time, the

2 ESSA propagation prediction forecasts for
undisturbed or normal conditions for the period of
the eclipse indicate that, at wave angies above from
18 to 25 degrees, depending on the exacl time and
on the Hirection from the author's lovation, T-MHz
signalsi would penetrate, rather than reflect from,
the £ layer, The veasont is that the laver would be
insufficiently jonized to bend the wave at a sharp
enough angle 1o reture the signals to earth. Thus,
for distances less than from 280 to 400 miles,
aecording to the forecast, hf communications
would be conducted pr:marﬁy via one-top F-layer
signals, at relatively high wave angles. However, the
accurrence of unusual solar activity oo the eclipse
date would tend to increase the ionization inten-
sity at the lower layvers, making the forecasis not
totally rettable. —- Editor.,
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Fig. 3 — Observational data centered nn Boston,
Mass., Tar the ecligse of March 7, 19790, for 7 MiHz.

L region was gone, and single hop to these stations
via the £ layer was predominant.

Then at 1827 GMT, W4BYB (1250 miles) was
contacted; his signals were 8§87 und mine were 58,
indicating that the 77 region had gone, the £ layer
was disappearing, and the mechanism of reflection
was via the F' layer. Vight minutes later, WBAQ in
Akron, Ohio, was heard at SY since my L) region
was beginning to diminish rapidly, and propagation
was by two-hop ¥ layer.

Hetween 1836 GMT und 1854 GMT, an 1%
minute period, seven karopean stations were
vopied with signal strengths between $3 and $7.
Locally, the £ and £ regions had dissipated, and 1
was receiving them by twao hops off the F iayer
aver the great-vivcle puth. At the moment of
totality nearest my location, W4BYH (1250 miles)
was amin contacted, his signals were sHll 87 and
mine S8, The mechanism of propagation was
uhviously two-hop off the F layver, with steady
signals at both ends. At 18357 GMT, 1 contacted
FoAIM (2200 milesy; his signals were 56 and mine
were S35, Since totality had oceurred near me at
1846, my signals were not being attenuated at this
end of the path through the D or F laver, but
propagaied nver the weai<ircle route from the F
layer. S

Again at [903 GMT. W4BYB was contacted.
This time s signal strength had dropped by 15 dB
fo only 54, and mipe by 5 dB to 87. [t became
obvious that the lower D and £ layers had hegun to
affect the southern path sgan, even though the
skip was most [ikely still off the ¥ layer using two
hops. A few minutes Jater at 1906 GMT, K4IX in
Norfolk, Wirginia (471 miles) was contacted. His
signals were 56 and mine were R7. There was no
doubt now that the lowee segions had relonized
and aur skip was a single hop oiY the & layer. Even
at 1914 GMT when &k 2DNW was again contacted.
his signals had dropped somewhat and nine were
fading between 56 and 89, The £ laver between us
was unstable, although supporting the reflection to
earth,

i {Continued on page 49)

3 intermediate hr_mé:ing of signals between the £
?,%qrthe F layers could also have been occurring. —
Yditor
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The Solid-State Receiver

Design Problems and their Solutions for High Performance

BY WILLIAM SABIN.,* WgIYH

state receiver has arrived. There are envugh

A examples now in the realm of military and
rommercial hardware to justify this eonelusion,
tecent advances in semiconductor Jevices and
cirerrit and systein design techniques have made
i pogsible. We will discuss some of these fech-
nigues as they would apply to an amateur banl
receiver of medinm ecost,. We will find that
advanced petformance ts achieved oniy through
mediculous engineering and careful measureinents.

THE day of the high-performance bf solid-

Performance

This atrticle will not fry to philosophize on all
of the romplex problems and fradeoffs which the
receiver desiguer faces. Rather, we sre inferested
in developing, a3 an example, ovue specifie
ratiouale fir n ‘competition-grade” receiver,
suitable for the most demanding amateur appli-
eations, We will concentrate on such things as
sensitivity, selectivity, istorbion, noise and
spririous resporses, We will not achieve the cur-
rent state of the art in any of these departimenis,
because of problems of cost and eomplexity. We
will be well ahend of the currently popular
vacuum-tube  technigues, however, in most
respects.

Fig. | shows that the receiver i3 baxienlly a
triple~cotiversion stperhet. A enreful sbudy of the
gain, signal levels, noise figures wiud handwidths
shown in thig «Hagram will provide eonsiderhble
insight regarding the system dusign of & receiver,
where we put together basic cireiits fo achieve
an end result,

The First Mixer

Fhe tirst mixer (Fig. 2} is a balaneed, junetion
FIYE eirennif, T8 noise figure i 3 JB, “I'bis nunber
is degraded o 4 dB by all of the circuitry follow-
ing the first mixer. Ahead of this mixer is a triple-
tuned, high-@ filter which is conuected to the
antenna. ‘There is no vf amplitier stage. The mjec-
tion for the first mixer is crystal eontrolled.

What we ure up bo s thig: [ Buld a very quiet
mixer which will handle big signals without,
uverloading. 2y Keep the guin between the first
" £ Uollins Radio Clompany, Cedar Rapids, Lowa, N

and recond mixers fo an absolute minimum to
reduce overioading of the second wmizer. 3)
Bblake the Insy in the andenna Hiter as lurge as we
ean tolerate in order to: n) Improve relectivity
and b) minimize the amplitnde of all nndesired
signals, even un closely-adjacent frequencies,
1) Put all of the sigual-frenuency selectivity
ahead of the trst seinleconductor deviee. This
gives us a tremendois fmnanity o nearby
transmitters on other bands, We will now
expand and explam these arguments,

The ZNHHE junetion FET sulisfies part one.
We selevt o wintehed pair baving s bigh pinch-off
voltage. The high pinch-off units will handle
bigger stgaals, 16 ix inpoctaut thai the lowesi-
noise FITs be ased. At the present time, the
uuction FEL iy indieated.

Injection-Source Noise

In order {0 achieve the low uoise figure it is
alwalubely essential to roinimize the noise which
conaes froin the injection swirce. The crystal
oscillator and  buatfer awmuplifier are  caretully
designed (see Appenmdix) fo maximize voltage-
to-noise ratin, In addition ta this, we find that
the se of a earcfullv-balineed mixer redures the
infiuence of this noise by 25 JdB. By this we
meait that the injectivnenntze components po-
aurring af the signal, - ned nage frequencies
{these prodnee the loss of sensitivity) tend to be
vancelled at the ontpid, A calenlation shaws that
if we asstine @ 2.3-volt injection, o d-kHz band-
widtih and 25 B of hulanee, then 4 2.5-08B noise
fipure will be degraded only to 3 .IB if ench of
Liese nuise components is below one microvoelt.
Fig. 3 shows n typieal noise speetrum of an mijee
tion vseillator-amplifier cirenit.

To satisfy part two, we sdjust the petwork
helween the first and soeod mixers so that the
stgual al the gate of the seceond mixer is ahout
twice that at the gule of the first mixer. {nspec-
tion of Kig. 1 shows thal thiy vabie of gain
degrades the naise figure of the first mixer by |
dB. A smaller gun will make b diffieuld to
achieve the Jdesired receiver noise figure, Larger
guin will jucrease the tendency for signals on
adjacent, channels to overdrive the second mixer,

Although the more obvious features of receiver design —— gain, noise figure,
adfacent-channel selectivity, and so on — are reasonably familiar fo most ama-
teurs, there are some subtler aspects that aren 't so well known. Because of them,
one receiver may be an outstanding performer while another, superficially equiv-

alent, may be medicere.
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Fig. 2—First-mixer circult, showing
the balancing transfarmers at input
and autput. L1, C1 and Cz form the
input tank circuit tuned ta the signal
frequency. L2, Cs and C: are the ¥
output tank circoit tuned to the
intermediate frequency.
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Fig. 3—Injection-voltage noise spectrum, This is a straight-
line approximation of noise density per Hz vs. frequency
change.

Antenna Filfer

Fig. 4 is a schematic of the uotennoa, filter, Tt is
a ftriple-tuned, bottom-conpled array  using
high-f) torpid inductors and is known as &
minimum-loss, or Cohn, filter When properly
designed, this filler has the property that for
a specified number of funed cireuits, unloaded
il £, and filter noise figure (see Appendix) it
will provide the hest possible rejection oulside
its passhand, in our applieation the vutput i
unloaded because of the high impedance of the
mixer input, This rauses the selectivity o be
improved a little. Basically, the Cohn filter is a
bandpass Alter derived from a low-pass prototype
having equnf elements,

One of the tradeofis s between filter noise
figure und selectivity., Fig. & compuares a 4-dB,
filter with a [-dB filter. We see that if we ean
afford to let the receiver noise figure e 8 dB (bhy
using a 4-dB filter) rather than § dB (by using
u 1-dB filter) a large improvement in selectivity
can be abtained. Morenver, the additional filter
loss reduces the level of all undesired =ignals at
the gates of the froni~end mixers. Mo, we are also
tending between sensitivity and signal-haundling
eapability,

! Cohn, &. B, " Dissipation Eoss in Coupled Resonator
¥ilters," Proc. [RE, Augusi, 1959, pp, 1342-134K,
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FERRITE
CORE

TRIFILAR
WOLIND

2,5 VOLTS
INJECTION

L] [ A T
50 100 150 +200 Fig, 4 —Three-pole minimum-loss bandpass filter suitable

for narrow-band frequency coverage. The ratio of Cr to
Cy shauld be adjusted for proper coupling to the antenna,
The ratio of Ca to €y provides the desired
autput impedance,

With respect to bhese tradeoffa the following
opinions can he siated: Hxtensive pemsonal
observations lead me to believe that an 8-dB
nwise figure i adequate for sky-wave [DXing
helow 30 Mz vearly all the time. Ceecasionally
we may find verv quiet conditions at certain beam
headings which might justify a 5-iB noise figure.
Man-made noise ean modify these conelusions,
of vourse, Also, the proliferation of high-power
transmitters and bhigh-gain  antennas  fbhoth
fransmitéing aud receiving) in the high-frequeney
spectrom  makes inderference immunity very
unportant, indeed, st the receiver. For ihese
reasons we will go with the 8-dB receiver noise
figiire and we will perhaps switch in a low-nolse
(2-dB NV, lw-gain (RB-dB) preamp to take
rave of the marginal situations, with the under-
standing that the large-tignal handling ability of
the receiver will be impaired. (Hee Appendix.)

First-Mixer Coupling

We wish to continue mir diseission of the first
mizer by considering the valtage step-up, or
transformation, between the antenna and the
gate uf the first mixer. Fig. 6A shows how the
mixer sensibivity varies with the impedance
which the gaie wwes. We see that there is an
optimum value. Now, the mixer gate ean handle
a signal level of about, 0.8 valt; beyond this level,
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Fig. 5— Altenyation vs, percentage change of

frequency of a 3-peole minimum-foss filter, Un- b
loaded resonator Q = 200, Curves shown
compare o filter having 1 dB loss ot the center ;-'3
frequency with one having 4 dB loss, with ne g_g 6o
load on the output side of the filters. b
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Fig. 6—Maise figure and maximum allowable antenna

voltage, for the first mixer only, as a funchion of gate

source impedance. The dashed line indicates the value of
impedance actually used,

erogs modulation and desensilization increase
rapidly. This maximum wvoltage al the guie
transtorms (o some value of maximum antenna
voltage, ax Fig. | ~hows. Fig. 68 shows how
this naximum sllowable antenna voltage in-
creases as we tnove Lhe gate to a lower-impedance
iap on the filter. We will assume & fixed value of
filler noise figure in urder to mcet selectivity
requirements, Comparing 64 wd 6B we see
fhat our 1300-nhm impedanee s below that for
opiimum sensitivity in order fo improve signal-
handling ability.

When the signal at the gate is al its maximum
yahie we must eonsider what's going on st the
srain of the mixer. In the first place, if the signal
at the drain is larger than abont 8 ar 7 volis rms
ravare cross modulation oceurs due by drain
nonlinearity. This means fhai if the [nad im-
pedance is too large the drain becomes over-
loaded prior to gate overload. [f we bave a con-
version {ranscondactanee of 1000 gmhox then
the maximum allowshle drain load 1s

Ho 6
Flw P 9 L 7500 R
Tl tgs U % [0t 7500 ohms. (Fg 1)
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RELATIVE DEVIATION FROM CENTER FREQUENCY

Fig. 7 --Mixer drain load impedance vs. frequency. In

bath curves the drain circuit s tuned to the center fre-

quency, but in A the coupling is such that an undesired

sighal sees o load impedance which may be too high,

causing overload. The curve which droops off uniformly
from center, B, is more desirable,

"The higher the transconductance the smaller the
maximum drain foad. in addition, it 1% necessary
to aue how this impedanee varies with frequency.
Curve 1 in Fig. 7 shows an undesirable situation,
Ax the frequency of the [arge undesired signal
maves away from ceuler, the load impedanee
gets farger snd overlnad oecurs. The impedanee
characteristic shown by eurve B ix more desir-
able.

Hinully we consider a phenomenon called noise
neniulation. [tefer to the jnjection noise spertrum
of Fig. 4. The nvise densily drops rapidly nntil
the *'noise shelf™ ix reached. Suppose s strong,
uft-frequeney signal is arriving ai the gate. This
signal seinadly sssumes the role of an injeetion
voltage which mixes with the noise from the
injection, say al frequency A fn Fig. 3, to produce
# nixer vutput st the i-f frequeney which ™
essentially 2 notse-type signal, This effeet. 1lrops
oif rapidly sod ene of onr design objectives is tn

- QST for
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Fig. B—A, filter coupled to drain; B, how the load imped-
ance increqses oulside the passband of the crystal filter.
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Fig. 10—Plot of gain distribution showing how the auto-

matic gain control restricts signal levels to optimum values

at various stages in the receiver. The ngc compression
is 94 dB,
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Fig. ¥—An impedance-inverting network, A, improves the
mixer load characteristic, as shown by the impedance vs.
frequency curve, B,

niake the slope in Fig 3 as steep as pussible, It
turns out ihat for “close-in” signals noise
modulation is usually the dominant interference
sinee it usually oceurs ab lower levels than crows
modulation or blocking. Also, the use of a bal-
sticed mixer does not improve this situation. The
effect can be minimized by keeping the guin
abiead of the mixer gates as low as possible. [n all
of this discussion we sssame that broad-band
noise from the interfering transmitter is not the
limiting factor. This may not always be true, of
course. Further notes on noive modulation are
in the Appeudix,

The Second Mixer

Having dealt with the first 1rixer at consider-
able length we can now cover the seeond mixer
mare rapidly. The dotble-tuned filter is tracked
with the VFO and ts vazor sharp. We bave said
that the voltage step-up [rom the fArst-mixer gate
to the second-mixer gate is aboirh fwice. This

July 1970

Fig. {1—A 50-kHz i-f amplifier stage showing the agc
circuitry, Gain reduction of 20 dB is obtained with 8 volts
of age,

means that a strong adjacent-channel signal will
overlosd the second mixer. If the signal is more
than 25 kHz away the first mixer will overload
first. ‘I'he two-pole tilter “proterts’’ the second
mixer §0 a latge extent.

The FET VFQ is very quiet, as is the baffer
amplifier. A double-iuned transformer, 200 kHz
wide, attentaies noise ak the signal, i-f, and image
frequencies to such a low level thal a halanced
ixer is not required for low noise figure.?

We ronsider now the drain of the second mixer
(see Fig. BA), There is a problem with the crystal
filer. Inside the passband its inpnt impedance is
10,000 ohms but outside the passband it beeomes
verv high, The result s that the drain of the FET
sers n larger impedance nutside the passband (see
Fig. 8B). We have seen that this is undesirable.
The solution (Fig. DA) is to insert a network
which makes the impedance characteristie look
like Fig. YB. The coupling hetween the fwo

2 [t is not always practical to ¢ clenn up '’ with selectivity.
CltIF hrse DeaXer i wn ﬂx&mple
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haives of the funed transformer must be less
than eritical.

The crystal filter should have as low au inser-
tion loss as possible so that the front-end gain,
even though it i3 very small, will deliver enough
signal to the i-f to completely swamp out the i-f
noise level.

Passive.Elemeni Nonlinearity

One tinal note about the front end. It is very
important to check the filters and tuned cireuits
used in a receiver front end for intermodulation
and cross modulation caused by nonlinearities
in the iron or ferrite materials. The author has
been astouaded more than once io find that
receiver linearity was being limited by innocent-
Iooking cores rather than by semiconductors.
Flux levels should be kept well below the point
where saturation effects begin to appear.

The I-F Amplifier

The erystal filter has either a 0.4-kiz band-
width for cw or 2.1 kHz for ash, A six-pole, steep-
sided titer is used. We wanted to do the best
possible job of ehminating indesired signals
from the rivenitry following the filter. Automatic
gain control will then prevent vverloading any
of this ewveuitry. In cw especially, the narrow
filter elose to the antenna helps to clean up
signals which are only a eouple of kHz away.

We have mentioned that the crystal filters
should have low loss. It is also important that
the i-f amplifier should be very quiet. An FET
preamp having a L.5-B noise figure follows the
filter. Motreover, we go to a lot of trouble and
expense to make the noise bandwidth of the i-f
chain only slightly wider than the erystal filters.
This costly, deluxe approach requires some ex-
planation.

‘I'he overall receiver gain has to be a certain
amount yo that a weak ~ignal will rvattle the
headphones. (See Fig. 1). We have made the
front-end gain as small as possible to squeeze
out the last drop of interference immunity. This
tneans that a large amount of i-f/uf gain is re-
quired. Hven though we make the audio amplifier
a8 quiet ax possible we sfill need a lot of if
amplification. If the i-f is nut quiet (meaning low
noise Ggure and narrow bandwidth) then we will
need to inerease the front-end gain {thereby
degrading its performance) in uvrder to vverride
suffictently the t-f nolse level. This problem is
especially serious in cw becanse the narrow-band
noige coming through the filler i less able fa
compete with & broad, noisy i, The resuit is a
high **hiss” level and poor sensitivity.

We can also justily the narrow-band i-f on other
grounds. Although the crystal filters are Jomi-
nant in determining i-f frequency response they
are often not yutbe wuwd enough in 4 receiver
hecause their response below the 60- or 70-dB
level may hecome erratic anid uncertain due to
stray leakage, humps in the stop-band response
and “hottoming out.”” Because the tremendous
amount of gain eompression due to age action
makes these imperfections awre prominent,
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especially in cw, it is desirable to augment the
filters with additional selectivity., We can also
improve the vyerall ““shape factor” in case the
filters are not really good in this respect. In cw,
using age, an ultimate attenuation of at least 100
1B is desirable.

Why not use audio selectivity to augment the
erystal filter? [n the first place, the i-f selectivity
cleans np the audio sigral and noise which are
on the image side of the desired signal (the prod-
uet detector delivers both of these as undesired
outputs), Secondly, with i-f selectivity, as we tune
away from u strong signal the age drops off
more quickly, restoring full sensitivity. Third,
the i-f selectivity reduces the meemmulation of
noise at the product detecfor and age deteetor;
certain types of minor problems can result from
this. Audio relectivity is elearly 1tnable to do any
of these things.?

Finally, it is desirable to get the required i-f
gain at two different frequencies, for stability
reasons (see Fig. 1.

Automatic Guin Confrol

‘We will consider briefly vne of the sore spots in
recerver design: the age. Over the vears a lof of
sirange-laoking transistor age eircuitry has ap-
peared, to replace the very simple remote-cutoff
peuntode that we remewnber sv well. ilowever,
when you start talking about a high-ruality
ssb/ew receiver, it seems that you invariably
fmd yourself looking for something better.

These are some of the requirements:

£ The desired signal must be controlled ac-
rirately. That is, the signal level at each point
must be well defined, regardless of input ampli-
tude, 50 that none of the stages will become
overdriven and the distortion and andio rige
will be within the desired limits, This securacy
must be maintained over a reasonable tempera-
ture range: some age cirenits are foo temperature
sensibive. Also, sn audio level increasa of &
dB {from 1 4V to (L1 volt antenna signal) is
destrable for a ham receiver and should be
Jdesigned into the age cireuit, Fig. 10 shows the
signal-level distribution at i-f-age threshold,
rf-age threshold, and for 0.1 valt (60 dB over S4).

23 The front-end age must not degrade the
interference immunity $o such an extent that the
desired signal is degraded by cross modulation, ete.

3) The transient response {in ssb/ew there is
no sleady state, really) must be extremely goord.
Heveral factors contribute to pgood fransient
response.

a) The curve of age level versus decibels of
gain reduction should be fairly linear. Otherwise
the age loop gain van vary erratically, making
transient stability very difficult. Bipolar and FET
transistor biasing schemes are offen poor in this
respecf. Amplitude-modulation receivers are
not sa critical,

b All age controls should act in unison, unless
we need to deliberately speed up in certain places

* Audio selertivity bas it legatimate place, when properly
used. Bui, by itsell is not adequate in our “competition®
rECEIVET,

QST for
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Fig. 12—Automatic gain control applied betwesn an
FET mixer gate and its input network. The oparating bias
of the mixer is held of its optimum value, The voltage and
impedance levels are such that the FET generates distortion
bafare distartion occurs in the diodes or in the farrite core,

)

+ 2VeTs:
500.0,
%ﬁf HEADPHONES
10K ,I,
J;ud-‘

Fig. 14—Headphone driver following the product de-
tactar of Fig, 13. This circuit has extremely low distortion,
low output impedance for damping of dynamic head-
phones, and accurately-controlled frequency response
{300-3000 Hz), An integrated-circuit package can be used
for similar performance, For example, consider o Fairchid

20V u A7 181C,
210000
Tl
<10
svE T ka 100mH - B5uly,
oo dutts ~ 3150 1V AUDID
3 b HIXER a0k
RF J“E QIO‘PF .OO%BF 25Kn AUDIO RF MIXER
IJ; J: ouT DRAIN OUTPUT
J’ CURRENT RESISTANCE
ATUF : 10mH
T A700SL 3 50Ktz TRAP
474
B{"_o 2!%?23 Fig. 15 —Losslass netwark having the same input and out-

Fig. 13—Product detactor sircuit, with trap and filtering
for 50-kHz I-f signal. See text for perfortmance data.

to improve stability, Otherwise a sudden input
signal can serionsly upset the gain distribuiion
during transient periods.

e) If some eiement, such as a erystal tilter,
introduces a time delay in the signal path a poten-
tial stability problem exists which we ruust cor-
rect,

The best age arrangement the authur has seen
so far iy illustrated in Figs. 11 and 12. In Fig. 11
u DO-kHz i-f amplifier xtage is shown: The bi-
polar transistors are biased at their most linear
point and they rewain there. The diode is u low-
frequency reciifier type having o high charge
storage characteristic, The Motorols MI$990
eontaing four junctions in series in one package.
When we forward-bias the diode it acts just like
an attenuator. To minimize distortion effects, the
signal level acrose the diodes should be limited
o sbout $0 milll-volls PEV (peak-envelops
voltage) per diode junetion,

Fig. 12 shows a frout~end mixer with age
added. The diode is st a 100-0hm impedance level
and a ferrite transformer changes this to the
1500-chm. level that the mixer gate requires,

July 1970

put resistances as the 2-pofe filter in Fig, 1. The output
voltage is 3 dB higher than that of the 2-pole filter; thus
the loss of the filter is 3 dB.

"The amount of detuning of the tuned eircuit by
the diode attenuator is quite small. The frans-
former design i8 optimized for the appropriate
frequency range swnd js changed from band to
band.

Detector and Auodio

A gingle FET' product detector is nsed. The
cireuit is shown in Fig, 18, Carefnl filtering of the
50-kHz injection voltage from the drain cireuit
is necessary to prevent nonlinearity due fo ex-
cessive drain-voltage excursions, It was found
that for a two-tone signal at the gate, 50 milli-
volts per tone, fthird-order intermodulation
products were lesd than —50 dB, the second har-
monic was less thaa --50 dB, and the second-
vrder difference prodnct was 38 dB. This last
item is not to important in our receiver hecause
it i mweh smaller than the acoustical beats
generated by the headphones,

It is seen in Pig, 13 that a considerable amnount
of sudio amplification takes place in the product
detector. This audio output drives a feedback
amplifier having low distortion {less than 1 per-
cent} and a controlled frequency response (300
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Fig. 16—Antenna inpyt voltage for — 10 dB cross modula-

tion at 14 MHzx. The curve applias under the following

conditions: 1) voltage is open-circuit antenna signal, 2}

receiver noise figurs is 8 dB, 3] desired signal is 5 gV,

4) no front-end age, 5) noise modulation effects are not

included, &) cross modulation wecurs prior lo desen-
sitization.

to 3000 Hz ut -1 dB). The overall audio, includ-
ing the product detector, has a [2-dB per octave
roll-off rate. Nee Fig. 14. For loudspeaker opera-
tion, an integrated-eireuit power amplifer, a GRE
type PA-237, is used.

Power Supply

A single supply voltage, +20 at aboug 300
mA, is required for evervthing but the speaker
wmplifier. This suppiy s a very well regulated
rireiit having a carefully-minimized ripple and
noise oniput. [ectifier divde noise s suppressed.
Ag a result, all signal path rirenits are free of
hum and ripple-frequency sidebands to & remark-
able degree. ‘The receiver may be operated on
headphones 1sing a heavy-duty 22-voli. battery,
The speaker amplifier and its own nnregulated
supply are built into the speaker cabinet.

Conclusion

The receiver described here in browd vutline
has heen developed ay a breadboard assembly in
my spare time over a fwo-vear interval, under
laboratory conditions. 1 have tried to touch hase
on s few of the design considerations with the
realization that none of them can receive all the
dletailed attention it deserves in such a brief space.
Rather, it ¥ hoped that futire efforts by the
suthor {and hopefully by the readems!) will ap-
pear in print to help answer the many uwnan-
swered questions,

One fiuel comment: The rereiver deseribed
in this article is purely a hobby project and ix not,
related i any way, directly or indirectly, with
any Company proditet, past, present or future,

42

Appendix

The following miscellanevus dzta s presenied to
sugment the previogs diseussion.

i Naise Figure of the Antercn Filter

itefer o Fig. 1. We disconnect the three-pole filter
from the antenna. We lnok back into the antenpa
amd see a l-microvolt open eireyit signal pnd s
H-ohm resistance. Now reconnect the filter. The
FET mixer gate input resistance is very high below
31 M Hz and does not lopd down the autput of the
three.pole filker, «i the volbage measured at this
point s the open-circuit output voltage. Fhe
resistance looking back into the filter ix 1500 ohmas.
The noise figure of Lite filter 1a:

. . SRt 1500
; = Ly o Rgahial . =4
RUB) = 1D oo [ 50 A5V 4B

(g, 2)
bBiguation 2 is seen Lo be the rutio of the power avail-
uhle from the antenng to the power available from
the filter, which 1 numerically the same ax its noise
figure,

2y Noise Migure of the Faterstage Filter

The reasoning of section | presents some difficults
in caleulating the noise figure of the two-pole tilter,
The input impedance of this filter iletermines the
gain «of the hrst mixes, So this mput impedance
helongs to the nidxer cireuit mnd the hlter should
be evaluated independenily of ., Wig, 15 illustrates
o losaless network which has the same input and
output impedance as the artual flter. The oibput
vidbage of this network i3 ~een to be 3 dB greater
than that indicated in Fig, 1. Therefore, the hlter
has 3B loss. 1ts nonise Rgure 18 3 dB.

3 Design of the Winimaem-loss Ankenna Filier
We cannot do justice ta this -omplex subject here,
hist & few simple formulas will improve the under-
standing. Refer to Fig, 4. Detine a number » such
that

_NF (dB)

Lt a
where n is the number of tuned rirenits ¢3). kach
tuned eircuik, measured alone inot connected to any
other eirenit) hax a @ which we calf 2. AR three
tuned cirenits are assumed o have the sune Q.
The eneflicient of roupling & between roils, as deter-
tained by M i Mig. 4 is
b b
rthy
The igpui resonator is externully loaded by the
antenna. The ratio of @y, ({loaded ) ta @, 8
G v
s 14 r
{1, is the ¢ of the first eesonator when it is loaded
by the autenna and by itself, but not by the rest of
the filter. The capacitor divider €40 is wljusted to
provide this loading (see ARRI, Handbank).
The divider ¢ 30 is adjusted to provide the desired
vutput resistance, R, The ouiput resonator, of
vourse, is not inaded by the mixer.

(fg.

(K. 4}

4 Eq. 5)

13 Two-Pole Tracked Filler

The design methad of the previous wection reguires
that biquatioun 5 be satisfied. Because of the bigh
autput resistance of the mixer and the_si.multa.nemm
need for a cectain filter input resistance (5500 ohmsy),
this cannot he done unless we put u resistor across
the first circutt. Ureferably, this filter should he

QST for



treated as a conventional double-tuned transformer
with a &@ product of about 0.4, as discussed in
Chapter 2 of the ARUL Hendbook, In this ease, the
response will he sharper atul more rounded on top
iand more difficult to track).

In either ease, the input and ocutput are tapped to
provide the desired input and output resistance,

B Cumulndive Noise Figure
The formula for the noise figure of cascaded net-
works iy well known. However, if the noise band-
width ¢neredses along the line, the formula must he
modihed.
By —1 B2\ B-
o= —_—— . 21
e ne (B (1) 2

where H is the noise bandwidth which the first stage
sees nnd Ha is the noise bandwidth which the second
stuge sees. {Ordinanly [ and Sz are the same, but
if not, we see thid the oversll noise figure can become
very ponr, Auw example s a cw filter working inta
i bromd-band i-f/uwidio amplifer,

(K. )

) Oseillator Najse

Just a few passing remarks on the subject, In order
ta make the noise spectrum (Fig. 31 drop off quickly,
it is dexirable to wsa w very high-¢/, bigh-¢) osecillator
tank. Transistors shoukd be biased in such a way
that their internal noise is minimized and their
signal-hamdling  ahility  §s  aximized, Amplifier
stages shoild be “noise matched.” The e voltage
levels should be kept as large as possible without
overdriving the semicondnctors, 2o maximize valt-
ape-to-ncise ratio.

TV Naize Modulgbion
The output of a mixer is proportional (subject. tn
vertain limitations) to the pruduct of the two signals
which are fed into it. In other wonds,
B = K B B Fa.
Kor example, in Fig. 1, to produce age threshold
1 p¥ = (A (35 V) (25 V) {Fiq. 5}
K o= 2008 volts ™1 {Faq. W
Now suppose that the cscillator noise at frequency
A, Fig. 3, over n 2-kHa bandwidth, is 10 mierovolts,
The vulue of nrolesired signal at the gate which will
produce a 14-microvolt poize output at the i-f
frecueney ix
. i 19 Y
Hyg m oo B
K Eone 1208V 7H (U2

This i= ecquivalent to 1,25 volt at the antenna, o
this undesiced sfgnal will produce as muchk cufput
(naise) as o ope-tiicrovolt desired signal. In this
particalar examyple, a desiren] signal wouald peobably
enconnter zotne crogt moedalation from the unde-
sirx] signal along with a noise inerense.

= (LR7 volt (L. 1

%1 Noige OQeercids

According to g, 1, in ew the front-end noise (not
including almospherie noise) wverrides i-f noise by
15 dB, This ix a snbstantial amonot, However, if
the i-f noise is wide baud, the high-pitched nuise
vomponents huve an annoying payehological efect
which ix very prominent,

Gy Distafion .

For a two-tune signal in the passhaie], SOV tone,
the ddistortion produets for the entire receiver are
the same as those for the penduet detector, as
previously stated.

July 1970

10y Reerioer Gain and Notse Figure

The remarks in this wrticle indicate that & noise
fizure less than 8 dB may be cccasionally desirable.
Fxperience with the receiver described here has
ziven me some doubts on this. If the ceceiver has
wlenty af gain, a1 low value of age threshold (1 LV
for ssb oand 0,66V ior ew)d, sad 4 very low Riss
level, along with a good antenna, 8 dB is more than
good enough. [t is commonly found that the peal
receiver problem is gair wnd nodse rather than noise
figure, Vhi operators have known this for yvears.
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Let's Talk Transistors

i Continuer from page 1)
Answers:

I, As shown here the bottom plate shonld he
positive, sinee the top plate is connected to the
emitter, which is slightiv negulive with respeci
b grraumd.

2. 1o ihis ense the top plate should be positive,
sinee the cmitter is anjy shghtly negative, aud
the hotton plate of the cupacitor is fied to
b volls,

3. On the contrary; bolh {ransislors are almosi
in complete cui off, {Aetually, ihe fiet that
they are very slightly turned on euts down
an what 18 known as ' erossover distorlion.”)

4. Yes, we are, for il is the de resistance that
is ased in determining the [oad line.

A, This depends upou the dosign, but wusaally s
flip-flop ran change stafes in microseconds or
les.

6. This eslablishes the einitier pofentinl of the
“off ' trabsistor slightly negative, snd thus
the move positive base ean keep the transistor
cul- off.

. One way is to inserl a posilive pulse at the

hase of ibe secoml iransisior. Another way is

to conued. the transistors or the battery back-
wards; this will definitely eause the civesit. to

Hop!

Clertainly: it s ideally snited as a short-terns

memory device, sinee it will remain in its most

receat state, [aEr—

=



BY DOUG DEMAW, *WICER

T HE NEWCOMER to wlid-wtate circujt work is
freguently batiled by the terms and svmbols
used in application nates and technicai articles,
Such expressions as P, beta, and Vorn are wnong
the Tong ist of terms that comprise the engineer’s
jargon. However, the ferms represent but one area
of confusion o some amatenrs. Many of the
practical problems faced by the builder of home-
vonstrueted equipinent are the ofi-time unhappy
eaperiences caused by the characteristics the
symbols represent. A better understanding of the
transistor’s frequency characteristics can enable the
buitder to head off manv performunce problems
before they fuve a chance to ocvur., Alse, it is
much easier to gelect the right {ransistor for the jub
if the devgﬂer{undcrstands the vernacular of the

semiconducio] lgﬂﬁ;l;hq discussion will fovus on
those ratings andiYermd™that are of immediate
simiticanceifn the #vt-rime desigaer of solid-state
virenits, Fiaphoslsswill be placed on frequency
characteristicst pr parameters.

Understanding the Jargon

Step | making the terms palatable s to not
vegard them us “word ogres.”™ Actually, the on.
gneering expressions we are zbout to Jdiscuss e
very straighttorward, so let the author blast away
and be done with the guinine-tlavored portion af
the prescription so that we can get into the more
interesting part of the story, The following glossary
of xyinbols and terms will be of practical value (o
the beginning designer:

P I~ Upper usetul tfrequency of operation,
cenpmon-emitter  connection  igronuled
vimtter). This 1w the frequency at which
the trunsistor veases to amplify current,
and where the gain drops to anity, or L,
The fp is abw valled the gain-bandwidth
product,

2) g — The upper useful frequency of npera-
tion, common-base vonnection {(grounded
base). At this frequency the transistor’s

EAin drops ta 0,707 (142 2) of its value at

U Hz. This characterstic is also »vme.

ged hy tyep b aipha cutoff.

The vurrent pain. or small-sighnal

'a'ra-cz:rrenr transfer ratio, (commaon-

¥ ter\mmm ttion), wr feta, B, A |

ma \base\‘utrrent causes the vollector
curreniytd be 10U mA, the beta is 100
Fhe highter the befa rating, the greater s
the transsstor’s gain capahility,

*Technical Editor.
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4 Vopp — The valtage measured between the
vollector and emitter terminals while there
i3 1o vorteetion to the bese clement (hase
apen).

81 Vg — the voltage measured between the
collactor  and base terminals when the
emitter terminal 15 diseonnected, or open.

o} Pp - Power capability with relation to the
vase femperature {Tp) ub values up to 29
degrees (', The power 8 expressed in
watts.

T3 b« Collector current in mA or amperes.

hose watings ure normally expressed as maxmum
values in the list ot specifications and should be
studied carefully when chovsingga transistor for a
particular upplication. ilere . > additional
terms that e of interest to t

t} Cipo - Input cupact at the emitter
terminal of 9 common-base stage, emitter
not eonnected to the cirguit,

Ciea inout capawitadee ut the hase
terminal of a common-amitter stage, hase
not connected to the cireuit,

3 Ui — Transistor output capacitance, com-
mon-base, cullector diséonuected from ¢ir-
cuit.

4) Chpy, - Transistor cutput capacitance, com-
man-emittér, collector lisconnected from
virenit. -

3y Powe Fower outpol of o large-wignal

amplifier, common-eimitter connectfion.

Familiarization with these terms ynd symbols will
snable most heginners fo maeke g suitable device
selection for & particufar circuit application. The
wlossury redates to both tvpes of hipolar fransistor,
pnp and rpn. There are many move symbols that
wn be taken intoe avcount when selecting a
transistor. but, they arv soinewhat bevond the
seupe of this brticle, und will not he treated here,

Wnressions to Work

¢ huiit a foundation for our
[hat suie of the terms mean to
,tartmg with tm, and .mummg that

ifiscussion ke
the designer.

we plan to construct a comnmon-emitter ri ampli-
fier stage, what would bhe an uppropriate fp for
coperation at J4MEZ? Some of us prefer fo work
with rules of thumb, and this s quite practical
.\.'bere ‘rrequenu. idtlnﬁb dle cuncerned, lu dl[OW
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Fig. 1 Curves showing the characteristics of
common-gmitter  and common-base  amplifiers
using an RCA 2N4012. The curves were drawn for
a frequency multiptier, but similar results are had
when operating “'straight through.”

fop fur 14MNz operation would be 70 MHz or
higher, Thisx is # good practice when designing
oscillators and audio amplifiers as well. [f common
Shase operation is planned one should follow the
silnie rule, bul with regard to g or aipha cutoff,
l'he common-emitter heokup is used by most
amatears, and provides greater pawer gain at high
drive [evels than does the common-base arrange-
ment. €n the ather hund, the common-base ap-
proach is sonewhat more efficient at low driving
levels, bt ix more unstable than the common-
cioitter amplifier. A comparison between the fwo
moedes (Fig. 11 shows the power output versus
driving power.

The transistor’s beta (bie) vstablishes how much
gain a stage will have, This cuirent pain, base to
collecior, varies inversely with the emiiter current
during operation, hecoming lower as the emitfer
current increases. [t is wise, theretore, to select a
fransistor whose beta is based on an operating
power somewhat highes thao that proposed, thos
assuring ample gain gf the operuting frequency,
High-beta transistors are especially useful in oscili-
ator  circuits to enable the transistor to start
quickly when keved, The high beta makes it less
Jdifficult to secure the feedback needed tor oscill-
ation, In the case ot VFOs, high-gain transistors
permit the builder to use lurger-than-normal values

EMITTER § COLLECTOR

_DEPLETION

& = LAYER

BASE

COLLECTOR

(o) ' BASE

it LY CONTACT
(8) T
EM{TTER

Fig. @ - At A, an illustration of the variable-
capacitance effects of the depletion layers in an
npn  transistor, The capacitance changes as the
voltages change, Depletion layer Cp, has the most
profound effect on circuit performance. At B, a
representation of an alloy-junction transistor show-
ing the current flow from emitter to collector
through the hase material. Tha time period for the
current flow establishes the transit time of the
transistor.

of parallel capacitance in the tuned circuit — an aid
to trequency stability while still enabling the
ascitlator to start cusily. [t is important to reulize,
however, that high-gain circuits can break into
usvillation #i some unwanted treguency, and more
often than nat are prone o do w, Tor this reason
it 1§ necessary tn employ effective bypassing and
parasitic suppression. !

There e breakdown-vultage requirements fo be
vonsidered when choosing a transistor. Most ama-
teurs us¢ the Vege fating with respect to the
available supply voltage, For audio amplifiers,
oscillators, and of amplifiers for fm, cw, aod ssb the
Vopo maximmm should be at Jeast twice the
supplty volfage, "That is, if we are operating from g
12-yolt source the voliector-to emitter voltage
raling should be ut loast twice that value, or 24
volts, Amplitude-modulated rf amplifiers shouid be
rated four tivues higher than the supply voltage — a
Yorg of 48 volts or more when using a 1 2-volt
supply, These twice and four-times ratings are
necessary to ullow tor the collector swing during
the driven perind. Transistors with high Vopg
ratings afford safer operation than is obtainable
with those having marginal ratings. Junciton dam-
age can oceur instantly if the masinlum ratings are

1 “Some Tips va Solid-State VEF(O Design,”
AT, May 1970,

what the symbols and terms wean.

beginner can use as design tools.
and thetr cures ave prescribed.

Some builders shy away from transistor circuits because they don’t understand
Here is some practical advice on transistor
selection and application, plus an explanation of the symbols and terms that the
: Scine common circuit faults ave alsn discussed,
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Fig. 3 — Two methods for reducing the harmonic
output of an rf amphfier, At A, a two-section
lowpass filter 15 used. At B, bandpass tuning
provides the selectivity needed,

50 L
o ouTPUT
/-J-" . - .
o exceeded, and this can casily happen if the
(B ) transistor is put into operation dJduring ng-load

+Vee

Chye (INTERNAL)

1
1
|
]
4,

QUTPUT

*.-VQ{;

-

Che (INTERNAL)
e

Fig. 4 ~ At A, the internal base resistance of 2
transistor is represented as rb’. Che is the collector
-base junction capacitance caused by the depletion
layer illustrated in Fig. 2A. The normal phase
relationships for a common-emitter amplifier are
shown at B, The circuit at € shows a method for
correcting negative feedback caused by Che.
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ar high-SWR periads, Bimilarly, high peak voltages
can develop when un aroplifier stage hreaks into
oscillation, FTherefore, ¢ transistor whose Voo is,
say, 100 volts is relatively immune to over-voltage
damage during the foregoing conditions,

Svmbol Py s used by the inanufacturers of
transistors to set a sate Hmit of power dissipation
50 that all parts of the device are kept at a
temperature which it below the value that will
result in defrimental petformance. The heat is
caused by the dissipation of electrical power within
the semiconductor rateriabs and their junchions.
Excessive heat will destroy the transistor by
vausing a short-circuited tunction. Also, high opera-
ting tempetatures degrade the efficiency of the
transistor. it is prudent, theretore, to use 4 device
whose Pp s sufficiently high to assure safe,
efficient operation. In this regard one might choose
a transistor whose Pporating is 15 watts or greuter
when contemplating a dc input of 8 or 1) watts to
the stage. OF course the use of a fear sink is
mandatory  when operating  high-power  transis-
tors, 2

The term §q relatés to the collector current of
the fransistor. The maximum stated g should not
be exceeded. This will assure the user that junction
damage will not vecur from excessive heating
caused by too much colleetor current, Since the
gain of the transistor is affected by the current
ftowing through the device, exceeding the recom-
meaded values of current will cause low puin as
well as damage, A good rule of thumb here 15 o
pick a fransistor whose 1o maximum is at least
twige the maxumum anticipated collector current
during operation, For exumple, if operating a PA
stage with « Vg of 12 volts, und with a peak
cotlector current of 200 mA (2.4 waits dc input),
the transistor’s [o maximunt should be rated at 1.5
ampere or more, An RCA 2N202 satisfies the
requirement, and under these conditions meets the
P specifications mentioned earlier,

2 {pformation on thermal considerations and
heat sinking is given in BCUA FPowaer Clircuits, Teeh,
Series SP-h1, Available froam wmost electronics
wholesale outlets.

QST for



The second part of the glossary lists some
symbols fur input and output capacitunce, [he
manufacturers publish specific values of capaci-
tance for each transistor type under some sfatic
vondition. The absolute value of capacitance,
however, varies in accordance with the supply-
voltage swing and the amount of power the
transistor s dissipating, as we will see later, Input
capacitances for most transistors range from less
than a pF to as owch as 100 pF, The usual range of
antput capacitance is hetween a few pF and more
than 200 p#, it is important to know these values
of capacitance when desipning the input and
output matching networks.3 The lower in value
these capacitances are the higher the transistor’s fp
will be,

Junction Capacitance and ity Effects

Those who have worked with tubes are aware of
the cffects of input capacitance, output capaci-
tance, and prid-plate capacitance. These capaci-
tances affect the tube’s operation to some extent
at any frequency, but wmore so as the operating
frequency is increased. Transistors have similar
capacitances which must be taken into account
when designing the vircuit. The most profound
effect on a transistor’s performance is caused by
the collector-base capacitance. (Upel. Depending
upon the transistor’s internal structure and opera-
ting voltage, this capacitance can be anything from
1 to 100 pF. Referring to Fig. 2A it can be seen
that a depietion laver, or fransition region exists
between the oollector and base layers of the
transistor. This area acts as a dielectric to separate
the two plates of the collector-base capacitor. As
the operating voltage is raised and lowered, pur-
posely, ur bacause of the sine-wave excursion, the
width of the depietion chamnel widens and nar-

3 Impedance-calculation charts and equations
for designing input and cutput networks are given
in the RCA booklet listed in footnote 2,

Q&C. BUFFER

(B) UNILATERALIZATION

F1 KXUQ ,73(7 » F1 ND SHIFT
[

Vi ; PARTIAL

F2 /\Ua %Fz SHIFT

COMPLETE
L3 s O

+Vee

(C) NEuTRALizATION ~ *Vet

Fig. 5 — Baseayer thickness can cause complete or
partial phase shift as the transistor’s fp is ap-
proached. F1 is well below fp, F2 is close to fp,
and F3 may ba near, at, or above fp, giving rise fo
positive feedback and circuit instability. Examples
of unitateralization and neutrafization are shown at
B and C,

EXCEPT AS GNODICATED, DECIMAL vALMES OF
CAPACITANCE &RE JN MICROFARADS | uf 1,
OTHERS £RE W PICOFARADS { pF DR ppf);
RESISTANGES ARE IN OHMS |
[ER Ve

Fig. 6 -
output,

O+i2v

Representative circuit for an S-wart-
20-meter cw transmitter. (1, 02, and Q3

are discussed in the text, and are listed in Table |
according to thetr characteristics. Z1 through 23
are ferrite-bead rf chokes for stopping vhi and uhf

ascitlations.
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rows, thus changing the value of capacitance ina
nonlinear fashion. This condition can he equated
to that of a varactor-diode multiplier, causing the
harmonic currents in the collector to be as preat as
those of the fundamental signal. It is not unnsual
to find that the second and third harmonic outputs
{rom an ¢f amplifier (using a simple tuned circuit)
are only 10 or 15 dB helow the fundamental signal.
Yransistors that are operated at low signa) levels are
{ess prone to harinonic generation, but as the signal
level increases so o the harmonic currents, The
most practical eures for this problem are the use of
a highly-sclective collector tuned cucwut, or the
addition of a harmonic filter (Fig. 3).

lunction vapacitance Cpe causes another un-
desirable effect in sotne amplifiers -~ negative
feedback, Normally the collector signal of a com-
mon-emifter stage is the inverse of the base stgnal
as shown in Fig. 4B. However, (', allows soine of
the collector signal to be ted back to the hase to
reduce the amplifier’s gain, One method of cor-
recting the problem is shown in Fig. 4C, The
emitter is lifted ubove ac ground by means of a
teststance, R1, to provide a takeoff point for some
positive feedback which can be fed back to the
base through Cl, thus peutralizing the effects of
Cpe to prevent the output signal from opposing the
input signal.

Frequency and Transit-Time Effects

As is true of tubes, transistors have a character-
istic known as the fransit time. 'To a greater extent
the transit time sets the upperHfrequency limit of
the device ifp or fg). The time period required for
the current to pass from emitter to collector,
across the base region, is finite (Fig.2B). The length
of time necessary for this passage of current is the
transit time, ‘The time period is determined by the
thickness of the base material in the transistor.
Germanium devices have base thicknesses that are
greater than those of sificon transistors. For this
reason most vhf and uhf transistors are of the
silicon type, providing better frequency response
than the former.

The transit time, if long enovgh in duration, can
cause some undesirable effects over and above the
frequency-response limiting just discussed. As the
input signal passes through the base material a
phase shift can oceur (Fig. 2B). At frequencies welt
below {p no problems result, but as the operating
frequency is increased phase shift can become a
serious consideration. Fig. SA illustrates partial and
complete phase shift of the signal. At an inter-
mediate frequency, B2, partial shift is evident. At
F3 the shift in phase is complete, placing the
cillector and base signals in the same phase. This
effect, because of Ch, discussed eurlier, causes
pasitive feedback, and can send the circuit into
wscillation. When the input and ountput signals are
in the same phase, or nearly so, the input and
output circuits tend to interlock. and any change
tn uperating conditions at one of the ports will be
teflected to the other port. In the case of 2 tuned
ri amplifier it will be nearly impossible to tune the
tanks to resonance without interaction occuring.
To correct for positive feedback one must apply an
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eyual amount of negative fecdback from output to
input. This technique is known as undlateralization
and should not be vonfused with the more conven-
tional newtralization process. Though the effects
are similar, neutralization corrects for negazive
feedback  while unilateralization cures positive
feedback. Examples of both methods are given in
Fig, 5, at Band C.

Anotber Frequency-Determining Factor

Fhe actual size of the eollector taver determines
how much collector capacitance will exist. The
collector capacitance per cm2 ix the parallel plate
(layer) cdpacitance of the collector depletion laver:

4
Cva = ,.,,_N;l,:r,i.,.,..._.._

where € is the dielectric constant of the semicon-
ductor, and xm is the depletion-layer thickness,
‘This indicates that the output capacitance is
dependent upon the collector area, hence the
smaller the area the higher the transistor’s o,
Transistors have a characteristic ohmic hase resis-
tance, #f’°, which is the resistance of the base liyer.
This base resistance and collector capacitance
establish a time constant which sets the upper
frequency timit of the transistor.

A Design Example

Let’s suppose the designer wants to build s
three-stage 20-meter cw fransmitter that will oper-
ate from a | 2-volt dc suppiy. Power autput is to be
R watts. A representative cicguit for such a trans-
mitter 15 given in Fig 6. Transistor 01 serves as a
crvstalcontrolled oscillator, and showld deliver
approximately 10f mW wutput, Butfer stage Q2
will operate Cliss C and have an output of
approximately 2 watts, Q3 should develop suffi-
vient power to provide the reyuired 8 watts
output, It also operates Class (!, Following the
recommendations set forth earlier we find that the
transistors listed in Table 1 will do the job we huave
in mind, Examination of the various specifications
will show that we have based our choice on the
text discussion, Other transistor types could satisfy
our requirements, and those listed are used only as
examples.

TABLE |

Maximum

Rating 2 gz @3
Tvpe 2N4124 2MN2102 2N3E3R
YCEO 30 A5 10
I 200 mA 1A XA
i 30 MHz  joo MHz 300 MHz
P 30 mw AW 23W
PO 100 mW W 13.8 W
Heta 360 tuo 549 dB
o Gain

QST for



The vollector load impedance ¢RL)Y of 4 transis
torized rf amplifier is determined hy:

V ot

AN

REL
o
where Voo is the cotlector supply valtage. and P ix
the desired power output from the stage, There-
fore, the collector load lmpe,danu of O s 720
ahms, ©2's Toad impedance is 36 ohms, and Q3
works out to be 2.6 ahms. [t i bevause of thes
relatively low impedances that the collectors are
tupped dawn oo the tuned circuits,

The imput impedance (hase} of common-gmitter
power stages is normally guite low - 3 to 10 ohms

requiring caretul matching in that part of the
virenit for proper power transfer, 1t is not difficult
to wind an output link on the collector coil that
enables the tuned circuit to serve as an impedance
transtormer, At fregquencies above 30 Mz thejob
hecames o bit more difficult because the secondary
winding may reguice but one turn or less, and
adequate coupling may be impossible. 1t is better
to use 1 capavitive divider across the collector
tuned circuit ut vhf, Fg 3A. This will provide o
practical impedance transtormation from coliector
to base, and will shunr {he hirmoniv currents to
ground through the normally-large value o capaci-
tance it the lower half of the divider.

Sone Final Conmments

The information offered here should help to
dispel sonie of the doubts that may have prevailed
in the minds of would-he solid-state experimentees.
At Teast we mav have grovided a starting point for
witing involved with transistors. Subsequent Q87
arbicles will treat some additionat terms and
symbels, and will cover more typical design prab-
lemns faced by oxperimenters, Meanwhile, why nor
try your lund at somue simple solid-state project? If
veu haver’t worked with fransistors vou have
migsed one of the finest waperiences in atoateur
radio.
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Eclipse Experiment 1970
(Continued from p. 34)

At 1924 GM'E, [ heard WIQB in New Hampshire
(95 miles) and tus signal was 87, just before [ again
contdacted W4BYB in Miazmi Ulorida, W4BYR's
signal had now dropped to 53 and mine to 54 using
the now-predominunt £ laver with four hops. Five
minutes fater, his sipnaks werve again copied ut the
same signal strength,

The lust readable burapean station heoard until
actual nighttime conditions wrived was DJ3GEG at
1936 GMT. His signal was only 85 and was fading,
From then on, the Furopean stutions were foo
weak for identification, aird had all but faded out
vver the sreat-vircle path which, before, had
supported pood signul strengths over a une-hour
period during my local eclipse,

Conclusions —~ 7 MHz

1} When the radic-communication distance s
fixed and the same antenna and power are used,
the Jifferences between daytime and nighttime
conditions could well mean signal-strengthy differ-
ences of 20 dB ar more, At night, not ondy is the
absorption from the £} layer removed, but, quite
likely, reflection will tuke place from the higher £
luver, requiring less hoapy fo cover the same
distance. 1A sipnal-strength difference of 20 d8 is
equivalent to changing the power inpui by a factor
af 1Ol

1) A majority of our contmunication oviurs pver
a multihop propuagation puth, and quite trequently
the signal undergoes dynamic changes Juring une
settled conditions, weh as just hefore dawn and
atter dusk,

The principles of wave propagution ot such
trequencies during various aatural conditions were
quickly proven in practice, und the findings should
make one wware of communication limitations and
what may e expected of our ayguipment,

The conclusions presented are not really start-
ling. but do epresent what was proven by the
evlipse experiment undertaken through the vo-
aperation of amateurs who spent g few hours
exchanging signals to nake the study possible, it is
this sort of cooperative effort and typical experi-
mentation that rhakes our hobby useful as well ax
intetesting. My thanks w0 {0 those who m.uic u
prerssihle,

T MEMBERS
OF Your HoussHpLD
ENOW How 1B i
OFF THE POWER —

AND HOW YD APPLY
LV
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Hints ==« Kinks

For the Experimente

LOCKING ACTION FOR MOBILE MIKES

& simple moditication te my mabile mike hus
mude Iong-winded QSOs a bit easier. By carefully
filng a noteh in the pusicto-talk hutton, « focking

avtion can be added to almaosi uuy mobile mike.
The sketch shows the placement of the noteh, Cure
shouid he taken o kevp filings from fulling into
the mike ~use. With my mike, it wasn't necessary
to termove dany ore than /16 inch from the
eontrol button, Be surg¢ to check frequently for
Incking action, ~ Gere Kuslusky, WASYST

BEAM INDICATOR

Fur years | have considersd various methods of
vstablishing vasily the correct beam direction for a
given pomnt in the world, [ have hed an ARRL
Radic Map ot the world on the well above my
equipment and have experimented with svstems of
projevting the seisyn painfer vsnto the map. This
proved tou cumbersome and complicated. The
various methods of using globes took meore space
than 1 liked., Recently #t ovcurred to me to try a
different approach und the cesult is shown in the
photogruph.

birst, I photographed the ARRL map oo Kodu-
wolor film. A4 color print was then made of the
correet size ta Fit my 3-inch surplos selsyn indi-
vatar. ‘Lhis print was cut to the cerrect diameter
and a hole was put in the middie. The selsyn glasa
was removed, the pointer pulled oft and the print
affixed by double-backed tape to the face of the
selsyn, The pointer was replaced. 1 then drew an
outline map of North America {with states1 and
had a posifive tramsparency mude fo wy size
specifications, Thix was cat in # circle ventered on
indiang and placed hehind the selsyn guss, This
makes it eusy to sput North American locations

and, by lovking through the trunsparency, do the

same far the rest of the world, Although the world

wap @8 small, o quick ook at the wall map

establishes the focation of small countries relative

to lorger features and makes antenny aimng easy.
Rohert Shoemaker, ., WOMTU,

ALLEN WRENCH FXTENDER

As i one-time designer of military slectrontes
guar, | became adept ot secreting -~etscrews m
lacations not aceessible to the ordinary Alien
wrench, Recently [ tound thai habits are hard to
break, While trving for a few moon echoex un 2304
MUz, T couldn’ seem to get the buam ponted at
the tarpet. The motors and seisyns were grimding,
but no echoes came back, Investigation by vpot-
fight 13 A.m., sleet all around) showed the fecd
hotn nat traversing s frack,

tater investigation showed this wus nothing
more serious than @ loose setscrew on the drive
spravket. However, 1 bad designed the monster so
that to see the serew, | had to stand wn @
sisteen-toot ladder and use o nurror and a flash-
light to look down a six-inch-deep tunnel! None of
my Jong-handled wrenches seeted to fit the serew,
Atter tifteen inutes deliberation und five minutes
work, the matter was solved with a home-made
extension handle, per the sketch, - Willigm L.

Swrith, WIGKP

ALLEN
- WRENEH
ROSS —er R
HOLE
RENCH EATENSION
" HANDLE
SFEURE~a
WITH
TXPE

The Allen-wrench extender s made from a short
piece of tubing, or welding rod.

TRANSISTOR HEAT SINKS

Anvone interested in solid-stute projects knows
that any time a transstor must handle o relatively
large amount of power, it will probubly need o heat
sink. Many fm, TV, and other commerciad hroad-
cast stations use tubes such as the SUX250. These
and similiar types are usnully not worth rebuilding
and may be available for the asking when they go
had. | found by cutting the metal top section off
and doing some filing, these tube anode can be
readily adapted for heaf-sink applications. The fuct
that the heat sink is wround the transistor and not
spread all over the back of the cabinet can be quite
canvenient, - fireg Larson, WASWOT

QST for




1970 ARRL INTERNATIONAL DX COMPETITION - High Claimed Scores

Rewd deft to right):

toial seore, multiplier, contacts, Final vesults
will appear iv for nearl October QN1 plesse
don't ssk fur DXCC eredif based oo log ron-
firmations unlil the adjisted sevnes muke the

NoLLOWING are high clafined scores of eniries
P recetved by May 2

seeiy! WA R A
(IVE —= (W WIMWE  1,931,654-341-1 898
Singte Operator WEITY  |s030%0-32% 6 30
KIDIR  2,100,070-3k%1 80% tm:f""g K 'gj"i"‘ﬁ‘;‘_':g;‘::;‘;‘i
WIBGDI2 20031 Sdbhe i ns0 1031 B T4 26t 8 37
WhH O3 LOTAAH-A21-1790 Lo 196 8T 1 A05 | 198
| AT 1.997,372-350- 1836 WHAIH r‘ﬁfnﬁ-lmz-t 114
WAYRI) 1965120368 (780 W liue  (a0's50 1241 758
B TS WHRIGY 1 faspud? 11443
Py e e s K2VBII 1,083, 584-258-1231
WEVER  1KOZIS0378 1602 00y 10e1.034-267-1 354
W2DXL 1,717,428 23417458 e
WH2KS  1,702,458-339-1693
WIYK 17003285 3491624 W/VE ~ FHONE
WIGRE  1,660,648-334-1644
K43l | .680,564-306-1 195K Ringle Operator
W2GOE  1,621,64]-129-t647  WakR 2 RS, 900- 141 3045
WaNL 1,6YY, 58K 3081475 WaRVY 1,5K7,024-351-1 508
KIKNV | 8l],015-3351603 wary t 553 448338 | 536
WILKT 1609, BIMLATO-1TIL Kpl ¥ (KSZMS, opr.)
WRQX0Q 1,601, 9103491 3350 .53, AR0-294- 1 740
WilAw LET9,014-361- 1485 WIBGHIT 1,508,484 367-1 38y
W1 BPW ILEoxdl 83361581 KRraHVY (504,91 43071 654
WAIDR 1.549.080-331-1860  K1THQ 1_398,600- 3331400
K4THA 1.520,207-337-1504  wojawy 1,384,756 3551294
WAETO LS18,480-360-1406  WAQBK  1,3586,078339.1334
WIMEW 1 49T 88X 330-1480 K500 (KEEND, apr.a
WALIRG 0,491,720 3t 1an58 1.323,824-344. 1 254
WAKFC  1,484.535.331-1497  wsrol) 1.238,7006-339- 1218
WIWHFG 1 475.910-310-1887  wapxp  1,185.690-330:1217
WaRR 1.462,239-279-1147  KIUHY 1,012,832-336-1108
WIFRY 1 444,200-290- 1060 WIYK (WA IABW, opr.)
Wl 1442, BUE-348-1 384 1,033,035 =20K 1118
WAVT 1,439, 949-359. 1337 L2100 [0¥22,525-317-1075
WAIFHU 1 432,532.319-1476  KEIHE 1,019,592-294-11 56
WiBIH 1391, 208-335-1372  wypp 1,035, 372=321= 1034
KA4BAI 1,390,988 374- 1431 WEWMIYS . 976,800 296-t 160
KITHQ F,A73,730-290-1 §79  WASKIG HhY, tO8-352 w3
KiJHX [,452.:660-29 31540 WaVE 054, 500-3 4. wK}
W2PCI 1,350,720-320-1407  WHISON S0, K 42151129
K201p A4S S1B-J1 T- 148 RaNA B97, K402 32-1290
KaHTZ 1,348,095.347- 1295 WHaWIT BET S0T-258 1243
WiMvB 1,334,880- 3091440 K 1yIM 535,155-277.1007
WAKXY L3 3,008 3051438 WsQWE ¥21,829,771- 94
YEIDCWR T S008I0 3311310 K 1KNG 522, 520288 9i4
WIFTU f RS DASINE TS0 WANBY TTRBTE-298- RTO
WEWZO I8 192-356-1194  waNL TTOED B JuN. KEY
WaHP [ 368,820-2851484  KoPUR 155,610-272- wle
KIVTM - 1,252,080-282-1482 waMB 739,344-292- K44
WAIIHG 1,243, 352-284-T462  WAITHG T17,880-274- W74
KoY (WebQX, opr.y wiLXU 07,1 30-291- Hio
1.233,549-291-1413  yETADI 01, 3842281026
Wb 121 5,443-3091 309 o'y HU9, B40- 288 H1S
WIHOF | 189,656-3251209  Wangw HRTBI-2TD B4T
Wslon PP 58 8% T WaY T HE2,219-263- 871
KEEHU 11818431 21227 WAGERQ o1 25021 8- (050
K41l 1,125,422-044-1091  WEeLINCC H65,940- 1:h) lupy
WeLYX 10220,816-272-10876  VEIWQ G46,921-253 ¥53
Wiwal LI P4 289-2R1-0027  WASUXE 631,838 278- 7587
W2WD | Sa0 56080001153 WA | IHO I, 75277 913
KERMEK T 034652301142 WIFBY H07, 2006183 Ko
WASLYF 0254182951147 KadHzL aud didebT i P2
WIWZ 1,010,590-302-1115  WIRS" SU3 H92-282- T2
WHWMUSS 1,010,394297-1134  WinHM S87.334-242- 309
KEAHY  1LOUS.6E0-280-1202  WoON 575.420:260. 734
Ka4TTA 90,9002 8- 663
Muitioperator K4k 7 An7, 68205 714
WABVY  6,B79,815-493-4553 KeSXA 55K, H26-228 K17
WINPZ  &,8508,675-497-4464  WaDGH 546,315-215- 847
WIRM RIS prkEs1-459y  VEIBS 544,260-235- T7%
WisM 5.546.520-465-3976  WINX 539, 550-275. 554
WoVSE  4,623.804-426-3620 KIYWZ 514.892-204. H54
Kaul 4, E46,066-449-3078  K9BGL 82 410%-263 a6l
E6bBE 3,917, 745-4085-3223  WAIHEV/2 £16.084-263- 652
WEEZXI LB, 058433-2942  VERIYD SUHLA9ELIT- 118
WawWIn 3.483,902-426-2741  W3IAKW 510048183 672
LMYZ 3060,090-363-2810  VEZAYU S0 360-124 258
WayT LAT00852T3-2349  K4RAl S07,033-211- 841
WiITV }.,b BE,142-34%-2536  WIY]) £03,475145% ABS
WeANN 2,256,240 357-21 10 WHLBF SDU,3T9-25T. 649
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Multinpereror PDLYIR 1,524, 6400008 1943
WARKHSS 5,793,177-533-3676  ORIAPY 147064421 2-2420
W3aM 361 8024-466-2588 lh’:t'&:l“fl;( i.ﬁg.;ggg&;;;zg
EBHLR  2.741.244-418-2086 L365,044-

WEKUC  1,514,0340361.1308 HBOXCR  1.062,666-198- | 1KY
WoLKEJ 11321.704-34R. 1265 H2IXL LO4R0951 74200 A
WAMWE 1,206 804-543-1754  OBIKTL 0324071571844
WIADO 248,81 3-327- 1073 Muitioperator
KIUOLTIT 1L017420-310-1084  ppeup 2,035, 324-262.51 %4
WAZHSX  1,014,039:321-1053  puril 40 40 Adl 2404555
WAIATP  9BOSRLI1-1051  .s 200,
W MU Cow el
Kukpl BIR 10290 939 g 601 thae 2262447
WAZIZS  B77.440-320- 914 4] V198 5251 982047
WEYRA(T  BAS,2ED2ITNUNY 1y qpn ) oz RS0 (751 8T8
KIHTZ SABK0-301- 94 | wrl ond 8251 85.1747
WRELIKD AR1Y,891-274.71193 HBSOD 826,48&1 56-1817
wany Tuz,d9e-2851048 6301861 5601 184
WENGO - TEREOLANG. BT gy 89,1761 471336
ETRAL/T 7468082321073 Lo, 0 a15 656166 1 BAR
WASERT 748, )4147% B3 Qs 772,200-165-1 560
WRICS/E  TAnSBRITE 906 [ Hypyp po7.d0d1 TH| 206
Kalk oAdenl. b 2B paacy 578,920-164-1 176
Wh2Uby  651.000-280. w6 LA SHS BHA | A7-1 1 59
KHAN &614,685-715- 953 DX ~— PHONE
WASYEZ  SRO,170-334 K30 Cincie et
WSEOQT Sob208247- Ko ofile Upelale
WAZCIA  530.477-248 714 KHPAAS]D THEYE-I0LTARE
WagUPX 522.64724%- 701 HUIP ERAERIE LTS AL
W3S8 311,056-252 a76 HOUPH  4.062,600.244.5545
DX —— W KHel) 1M68,350-247-5350
" XKELIKS  3,533,220-270-4342
| Nnsle Cperazar RZSNR  3.371,67%284.4275
PLIVD  nlebs2dzenannl o EREE S ITDETEASATTE
Raen SOAIETTRITOL 50" 01,3270 874510
I"","MU DFARD G RRBA0RS b 2,309, 340-21 6= 3550
YVSRL  3ANAT0LDA0-3 3T g A1/ HR22.296, 875225 5404
VL0 24408582414 37s ([ SETRIRIEEAL BTRIS
DEaG  23003seanazas | A0 4ISTERARA ST
OHSSE 1397 pa0a22de01 pUBinh = Lih AR SSa
l:“RfI 7.‘,l KO 075 245-29K1 LUKDKA 2 V24, 5631 K2 5TD8
GIXB DLT4784-2aldaus RS LRSS TR
LLeWD |.964), 6487 38-2KA1 FSaLW | ‘;”“ '351.1'352442
PAGLOU - 1948 15BRA1-286] (ool | ks, vour 201 2465
KLICE  1929.240-1M-2796 Liiu L i e
""“;22 :ﬁf’g‘:‘té"g":zgi F1LZRO 1 434091 6196 2441
GITXE o2 nas-a3aass 17 34, &2
DG mtan s Deslniie
DLTAA 1673, 200:3282 01 by
L) PRI R bt szrlm.‘ﬁ(\rrut ;zmxsvs-lu-; BT
ITAS] 1,555,400-206-2517 : 07T H::-::t;::]i
QZIW 1.327,664-208-2192 -
DIGZR  1,258,1 L4-202-241% Lud| ¥82-159-2212
ONAXG 1,117,314.20% 1782 1 .0.30,440- 1 54-3230
TLIAMG 1 084 6HO B8 1KTN 1.019,592-209-1 626
Gwall [,080,11 2204 1657 L ‘jigﬁi;ﬁ;’g;:
JHIGNL - 987,083 1811781 SR aad iy
FETQ 935,830.203-1550 e e
kv IPHEREDI6-132 50 HETES LNE- 1567
GARMA - BRI OB L4940 e s ado 1421959
DIAUF 751,286 174 Lsio B0 dE - DR et (A3 19
LZzn¢ TILTHO164-1468 m_' 51 5 382 1451847
OKIBOR  680,544-183-1250 o000 oo 1 a5 1 7na
GAVSE GRTHE 20130 D08 AR T
OXIWQ 71 S20Talk 1399 g 160, 594.1 781425
BMSCME  aS3,08 1781240 G g0 T R91T 11 393
TIAW 038,283 TO%- 1278 oy B96, TH2-IHT-1 24
V01 SITSSGUT IS0 | (aFAG  puddeT-9 531513
KZ5NR SOLOA1TAT1AD o pl 1 ADE | S dS8
HBSAGH  Suwdut- 81401 Al ior i3450.1 50 L3000
HESVL S90.976-E 521342 perai iy ag a0 1431460
HSSABD  576,600-1 561240 oo Gro 28121 208
F81C 65593801117 quisEac bl 4695 1631254
aaor BB oS IR GWINWY  al ) aNe | dne] §97
FHZF S4TE 1681127 (e SHT AN 1 301 547
HE9DX $76,336371-late T o0 $42341-1 33,1 359

Muitioperaror nUIFR
SKSCE  Lb78336-248-4934 1A 10w ;

TE2WRE 2,766, %70-284-3064 | ew)) 07,1 21 S6 11 4y
LZIKPL LAS2ARE- 0006 L ARGE 505,10 34-L 331260
- Strays s

Feedback

Those (81 abbreviations listed in the June issue

cantained an ervor.

OBS

is the abbreviation for

Official Bultetin Station, not Ofticial Ex perrmental
Station, {Thanks WUDZ(
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Alberta — HamiTtst *70 will take plave in Caigaiy on July
11 and 12 at the Westeate Motor Hotel. The Humfoest wall
colacide with the world famous Calgaxy Exhibition and
Stampede, bFurther Jdetails from W, ¥, t8ilh Williams,
VEaAWF, Hamfest 70, P.1), Hox 391, Calgary, Alherta,
Canada,

Alberta — The (lacier Waterton Peace Park Hamfest will
be held In Apgar on July 17, 18 and 19,

Arizona — The Ft. Tuthill Hamfest will be held at the
Cuconno {ounty Fairgrounds, five miles south of FlagstatT
on July 24, 25, and 26 Camping on the grounds will be
permitted that weskend., Talk-in on 14694 MHz fm, and
SRTR MHz ssb. There will be u potfuck unch oo Sunday as
well as 7% wnd  I-meter fransmitter hunts, For suore
informatton write o WATLPR, ARCA, or the S5(M,

British Columbia - The North Istand Humfest is Sunduy,
August & bor information ami a map write Gardon Buriesun,
VETEAY, Box 218, Port MeNeil, B.C.. Canada.

California — The Tri<Counties ARA has a Hamfest-Picnic
planned tor Tk A M July 26 at Westmount Park in
Pomona,

District of Columbia - See Maryland

idaho — Fhe WIMU Hamiest is scheduled for August 7.8,
and % at Mack®s inn, idaho,

Winmos — "The 13th Annual Hamtest of the Six Meter Club
of Chicago inc, will be hetd Sunday August 2 at the Picnic
Grave va 1LS, 45, 1 mile nozth of 148, 30, 5 miles south of
LIS, &, Franktort, 1. Food and drinks will be available, Swat
and shop wsection, Advanca registtation 31.50, adnrission al
the wate £2.0U. For fickets and turther information contact
Mike Corbett, KYUNZ, 5215 West 73rd Court, Ao P. O,
Ilitnois 6O5OE,

Hinots — The CQuad-Co. ARLC will sponsor the [3th
Annual Hamfest of the “"Breaktast Club™ on July I8 and 19
at Terry Park, 34 mile east of Palmyea, Wineis. All other
groups are invited to meet ai the Hamiest, mving prior notice
to the Hamiest Committes. There will he duncing and movies
Saturday night. Bring vour own basket lunch. Sandwiches
and soft drinks available on the grounds. Mobile talk-in on
3973 kHz Jrom noon Satunday to [1:00 A,M. Sunday,
{atmes, contests, polting aud fishing. Bring vour swap gear
Carnping facilities open from Frday afternoon until Monday
meotning Pre-registration until July 7 is $1.00. 5550 at the
gate, Write “Hamfest.” ofo Quad-Co, ARC, Box 313,
Chatham, H. h2619,

Wlinois — The Hamfesters Radio Club is halding their 3oth
Hamtest Sunday August 9 in Santa Fe Park at 91st and Wolf
Rd., Willow Springs, near {'hicago. Games and clowas for the
kids, 1TV for the ladies, Advance donation 51.50, $2.0U0 af the
aate. Far information contact Joseph W. Poradyln, WASIWU,
Haméesters Radio Club, Ine. 3701 S California  Ave.,
Chicape, 11 60620,

Indiana — The Madison County ARC will hold ifs annul
Hutznboree on Sunday, Jaly 1L Doors will apen ab 11:00)
AM. at the coundy Civil Defense Control Center focafed 4
miles north of Anderson at Linwood, Activities include u
general get-together and tlea market. Refreshments will be
avdilabbe. Tulk-in on S1L4, 145,35, wid 146,940 Mz,

Tndiana — The PWRA of Inrt Wayne is spunsaring an
annual FM Picnic at Crooked lLake near Angola, Indiana.
Activities will begin ut %:00 A M. Sunday August 2, Vor
enteriainnent there will be boating, fishing, swimming,
wamping factities, and excellent picnic grounds, The event
will also featurs a free flea market. More informution brom
EWRA, Box 6022, Fort Wayne, IN 46806,

indiana - Indianz Radio Club Council’s Annual picuoic s
Sunday, July |2 at Memorial Pack, Michigar City, lndiana.

52

Write William Cunnon, WYILS, tor informatton, tickets, and
teseryations; 205 Nnrth Roeske, Michign City, IN 46360,

Indiana — The Tri-Slute ARS announces its 23rd Annual
Hamtest Supday, July 12 at the 4H Rurzl Youth Lenter an
Highway 41, notth of Evansville, Indiasa, farge aic condi-
twned awditorinn, Ladies bango, swappess’s tow, avernight
camping, Advance registration 3150, at the door $2.0U.
Contact Jack Young, KYLATU, P.Q. Box 492, Fvansville, IN
47703,

fowa — The Mt Pleasant ARC cardinlly invites you to
attend the Southeastern lowa ¥HFers Picnic to be held at
MeMillen Park in Mt. Pleasant on Sunday, Sulv 12, Open at
900 AM. Potluck lunch, free voliee, trunk sales, Alb hams
welcome. No charge, Kain or shine, sheiter provided. "Falk-in
wit S0.48) and 3,950 MHz.

lowa — The inwa 75-Meter Phone Net Annual Picnic will
be Jield an the sccond Sunday in August, August 9, 4t Anson
Park in Marshalltown, ALl amateurs and thew families wre
wordially yovited. Hach should hring a cavered dish and his
own service, Festivities will begin around noon. & swap table
will be available,

Kansas — Fhe 19th Anmual Hamfest sponsored by the
Kansasg-Nebraska Radio Ctub will be held on Sunduy, August
I at the Moose building, 113 West Sth, Concoridia, Kansas.
The program will include a bidden transmitter bunt, games,
voitests, and an auetion, Write Wi FDJY for more information.

Maryland - Shelter 301 in Patapsco State Park (pear
Route 40 Bxjt) is the place for the MDC Trattic Net Picnic
o July 26,

Michigan —~ The 17th Annuusl South Western Michigan
YHE Picmye will be at the Allegan County Park, August 2,

Mionesota - The Anoual PICONET/HandrHam Pense
will be in Austin, July 19,

Missouri = The Zero-Beaters ARC Hambest will be held on
Sunday, August ! oat Washington, Missoun City Park. For
fusther information write or contact Zuero-Beaters ARC, Boy
24, Dutzow, MO 63342,

Montana — The Glacier-Waterton international Peace Park
Hamfest is Fuly 1# and 1Y at Apgr Village Camperound.
Write K7IMZ for pre=registration infnrmation,

MNebraska — I'be Central Nebraskay ARC will hald ity
annual Hamfest and Steak bFry on Sunday, July 3o af
Victoria Springs State Park, This is an outdoor pichic with
vharcoal steaks, Bring 2 covered dish amd vour own service,
Fur the wurly birds there will be 4 get-together Saturday
wveing ut the park,

MNebraska — See Kansas,

New York - The Annuad Hamfest of the Champlain
Vaulley ARC will be held July 19 starting at 10:30 A 8. at the
cluh shack o the Akey R, Cadyville, MY, (7.2 males west
of Plattsburgh un Route 31, Foud and beverages avallahle on
the grounds, talk-in on 146,34, 146,94 MHz fm and 3,925
MHz ssh. Send advance registrations (31.501 to CVARC, Box
241, Cadyville, NY 12914,

thio — The Mahoning Valley ARA will sponsur a Hamiest
Susnday, August 2 at Lions Park in New Bedford, Penn-
ylvania, This is located 9 miles east of Youngstown, Olue off
LS. 422 and 1/2 mue nusth of U.S. 422, Signs wiul be posted
un U8, 422, Flen market, callin on 146,94 and 146.34 to
146,76 to repeater WEBIOOD. For further information write
Fank Dodd, KUYV, 323 Bedford Rd., {uwellville, Ohio
14436,

Chio ~ The Van Wert ARC will hold their Annuad Ficpic
ot Sunduy July 26 af Jubilee Park, Van Wert (at the north
end of Market St.). Swap table, auction, Tea market, pothuck
lanch tbring table service and covered dishy coitee and coid
drinks furpished.

Ohio ~ The 3rd Annuoal Qhio Traffic Nets Ficnic will be
held on August [ at the (llentangy Caverns, 7 miles notth of
Worthington just off Raute 23,

Cintario — The Annval Picnie of the Amatewr Radio
Sidetund Association will be hedd ot Fiara Gorge Park, Elora,
Ontano on July 11 aad 'L

Fennsylvania - The Mt Airy V.HF. Radlo Cluh (The
Pack Rats) will hold its 15th Annnal banaty Day and PFene
un Suaday, August 9 frain date August 16} at bort
Washington State Park, blonrtown, Pa. The Delaware Valley
i'hapter uf the OUWA witl again foin us this vear, Games for
4l ages. Bring your lunch and your family, Free soda fos all.
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Talk-in on 50,2 and 145.2 MHz. Follow the Pack Rat Signs
on Route 309, No reseryations requized. $2.00 per family,

Pennsylvania — The South Hills Brass Pounders & Modula-
tars, Ine, Hamfest will be held August 2 from noon uaatil
dusk af St. Clir Beach, McMuary, Pa. Registration forms
available from Brian Alsop, WA3KOS, 3073 Crove Rd.,
Pittsburgh, PA 15236, Fun for all, cw conlest, QRP contes?,
flea market, rolling pin throwing contest (XYLs onlyl, and
many other events,

Quebec ~ Le congres annuel de U'Association Provinciale
Jdu Quebee (RAQLD aura Lieu dans la ville de Quebec les 10-11
et 12 juillet prochain, Conferences, banguet, danse, activites
pour toute la famille; voila ce qui vous attend au Congres de
votte annee, Tous les gars duo monde a Quebed! Bienvenue a
tous! Doug Blakeslee, WIKLK, assistant technical editor of
28T, will be representing ARRL. Don’t forget that the RAQL
Convention will be feld m Quebec City, July 111 and 132,
Welcome to all of you!

Tennessee —~ The Oak Ridge Radio Operators Ciub will
sponsor the 21st Annual Crossville Hamdest. There will be a
banguet at the Urossville Holiday Inn Saturday, July 1% at
f:30, Mr. H. James Kittle, Project Engineer for Pwake will
wive o discourse on Transcelver Design. O Sunday there will
be a dutch-treat vicnie, For more information contact ak
Ridge Radio Operators Club, Inc,, PO, Box 291, Oak Ridge,
TN 37830,

Texas — Ham and OB Swapfest and Picnic, Sunday,
August 9 at the Citv Pask in Levelland, Sponsored by the
Northwest Texas Fmergency Net ad Levelland Communica-
tions Club, this event is for the entire family. Bring your awn
pienic basket. Registration bemins at 9:000 A.M, Lunch at
1300, Mobile talk-in on 3,950 kHz and channel 11.

Yirginia — The Shenandoah Valiey ARC will sponsar their
Hamfest-Swupfest on August 1 and 2 at the National Guard
Armory, Winchester, Va, ‘Fhere will be 2 banguet on
Saturday evening with a speaker and the film, Ham's Wide
World, For more information -coatact George  Ritter,
WAUGK, RED'S, Winchester, VA 12601,

Washington — The Washington State HamFest will be July
Lt and 12 at the Sportsmen’s Chateau. 16dth and Canyon
Rd.. south of Tacoma. Actwities inctude W Awards
Program, QLE and WAS contests, mohile judging and mobile
ctficiency contests, technical meetings, fechnica] displays,
QUWA display, nanufacturers’ displays, 75-and 10-meter
mebile hunts, swap shop, hele-in-one contest, activities for
the Iadies and children, after dinner prograin, ete. Camping
space available on the grounds at $1.00 per night with free
slectrical hookup. Valk-in on 3,970, 50.5, and 146,76 MHz,
$5.00 includes Saturday evening dinner and registration,
Children under 12°$1.50 for dinner anly. Logger’s breakfast
served by the club Sunday for osly 51,25, Spack bar open
both davs, Al dinner reservations must be made in advance,
For information, Hamfest tickets or motel teservations,
cantact John Austin, N7CZF, 8478 Eastside Dr., N.E.,
Tacoma, WA 93422,

Wisconsin The Wisconsin Amatenr  Radio  Picnic,
sponsored by the Wisconsin Nets Asso, will be held ut
Oschner Park in Baraboo an July 12, Activities will include
vode receiving contests, softbull game, ladies activities and
eve-ball QSOs, Refreshments are included with registration
but bring your vwn lunch. Registration begias at 10:00 A.M.
Registration s $1,50 single, or $2.50 for family,

COMING A.R.R.L, CONVENTIONS
July 4-5 - West Virginia State, Sackson

Mills.

July 18-19 ~ West Gulf Division, Orange,
Texas.

September 19-20 — Georgia State, Augusta.

September 25-27 - NATIONAL, Boston,
Mass.

Qctober 17-18 -
Tarrytown, N.Y.

Oct,31/Nov.l — Roanoke Division, Raleigh,

Hudson  Division,
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WITH YOUR QSL MGRZ.

ARRL. QSL Burean

The function of the ARRL Q8L Rureau is to facilitate
delivery to anmtenrs v the LUmited States, 113 possessions amyd
Catada, of those Q5L cards which areive from amareur stations
in atber parts of the world, All you have to deos send yooee 0L
managetr {see list below) s stamped, self-addressed envelope,
shout 4% by 9'% mches 10 s1ze, with vour name ynd addressin the
usual place an the front of the spveinpe and vour call printed in
capital letters in the upper left-hand corner.

Lards for stations i the Hnited States and Canada should be
sent to the proper call area burean listed delow, Recent chunges
ore in bold {ace,

WHRTLWALWNTT — Hampiden Uoonity Radio dssasation, Bow
Zis, borest Park Steuon, Springhietd, Mass, ol 104,

W2, K3 WALWE2Z WN? North Jersey 11X Assn,, PO Box 505,
Ridgewuad, New ferssy 074581,

Wi kIWASWNI - Jesse Bichernan, WIK T, RD 1, Valley Hill
Rd., Malvern. Penasyivanis 19355,

W4 K4 — H, L. Patreh, BR4HXE, RED 5, Hox 804, Hickory,

Nrrth $uraling 28600,

WAL WHS,WNal . ) K Baker, WALR, 1402 Cranee St.,
Metbourne Beach, Forida 32951,

YIS KS WASWNS — Kenneth b Isbell, WSOME, 306 Kesterfiald
Rlvd,, Enid, Oktaboms 73701

Wf.-,i((;,i.\-':xb,‘.k‘tlb‘\\’Nﬁt ~ Ng, Calitornia X Ulub, Hox L1, Los
Attos. Calitornia 940271,

W2KTLWATLWNT « Williamette Valley DX Club, ine., B fox
s85, Porrland, Oregon 97107

Wi ha Was wnsl — Culumbus Amateur Radio Assil. Radio
Kool 20 L. Broad st Usiumbuy, Qhio, 43715,

WaLKu W

LW NG — Rav P Birreo, WOMSG, Hox 319, Flmburst,
Hhinois ol 26,

Wi Ko WAY WHNAL = (1es Malnes Kadio Amateur Assn., PO Bos
2k, Les Mowes, lova 50301,

KP4 — Alicia Radrigues, KPSCL, PO Box 1981, Sao luan, B.R.
LGNS

K/ - Glotia M, Spears, KZ5GN, Bov 407, Halboa, Canat Zone,

EHs WHa — fuhn H, QOka, KB6DQ, PO Hox i, Ales, Ozhu,
Hawan 96701,

KL7 WY Alaska Q8L Horean, Star Route &, Wasilly, Alaska
9an%T,

WEL — L), Fader, VEIFQ, PO Box &3, Halitax, N5

Vi toebn  Ravensernft, YEINVY, 383 Thaencrest Ave |

tAontreal T80, Queber

V3 - R.H. Bucklev, VEILUW, 20 Almont Road, Downview.
Cintario,

YE4 — Dk McVithie, VEAODX, 647 Avademy Koad, Winnipeg 9,
tanitoba.

VES A Uovd Janes, VES)L, 2a28 Grant Rd., Regina,
Saskatchewan,

WEs - Herel lettelaar, YEeAAVY, Sub, Fu 55 N, Edmontun,
Alberia.

YE? H R, Hoogh, VETHR, (291 Simon Road, Yietorim,

Hritish Columba.
YVEE — Usorpe I hondo, VES ARRL ONL Hureay ot Depa:t-
went uf Transport. Norman Wells, NW. T,
VN - broest Ash, VOIUAA, PiIY Bies o, 31 Ioho's Newtound-
rand,
Yt - Goose Bay Amateuc Radio Club, PO Boy 232, Gowss
Bay, Labraduc.
Leres Warte, 39 Haanum i, Baliston Spa, New Yorw
I,
IThese buseaus preter Sx% nck ar # 50U manla envelopes,
051 Hureaus for other LS. Passessions aod for other voun-
tres appear 1 the June and December ssues af GI7,

WL,

Changes of Address
Please advise us divect of any change of address,
As our address labels are prepaved in advance,
please alow six weeks nofice, When aotifving,
piease give old as well as new address and Zip
codes. Your promptness will help vou, the postal
service aud us. I'hanks.
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To dcqua:nt yout with the technical features of current amateur 3@:\1"

Drake TR-6 50-MHz Transceiver

I VI'ND to think of a sideband transceiver as

an sofated plece of bam gearuseful mainly on
its wwn, or perhaps as 2 driver for 3 linear
amplifier, The Drake TRt has st zbout every
imagiouble uperating feature, wther built-in o
available ax an extra-cost option, and it also makes
provision for use with other units of o muoltiband
gmateur sfution, Phus, the vhf-oriented winateur
can use this major item of his station as the nucleus
i g plan far the future, adding accessories and
uptional opersfing conventences as his needs and
personz| finances dicfate, Of course Drake has its
v geak inomind for much of this, but the fullow
who bkes to do same of his aown buslding wilt find
attractions in the TR-6 versatility, as welk

He can siprt with the “basic” TR-6, with or
without its power supply, speaker, and other
orimary  operating avcessories. Por home-station
work he will probably want the Drake AC-4 Power
Supply. He may already bave tt, a5 it 38 used with
other Drake 1items, For mobile vperation he cun
add the NO-4 sapply, to wark from the car buttery.
fDrmake’s ACSS, DC-3 and DC-24 sopplies, the Tast
for 2d-valt service, dre also suitable with the TR-6.)

At this poird our biero has a S0-MHz transcciver
cupable of 300 watts PEP input on ssb or a-m, und
26U watts on cw or sk, His receiver seusitivity s
Al he could ask for, und the selectivity is aptimum
for A0-MEHz ssb, [f he expects to work d-m of ow
cxtensively. his next step will prabahly be plug-in
filters for eptirmum selectivity for these modes, 6
YHz tor u-m, 2.4 kliz tor ssh, and N3 kHz for cw.
A special filter s deeded Por  lower-sideband
operation, but since neardy all é-meter work s
upper-sideband, this is a lowes-priority aption.

Erequency covenge of the "LR-6 in this form js
499 ta 51.0 MHz. Other overlapping e(U-kHz
tuning ranges van be provided for u total of nine
A00-kHz sepments fram 49.5 to 34 MHz, with
plug-1m erystals avaifable as extea-cost options.
Activity s concentrated mainly near the low end
of the hand, s these can wait For more urgent
seyuisitions, to be described later.

One ditticulty with most ssb transceivers, for
vhi operation at least, is being imited to working
stations on vie’s own frequency. The transcewver
has been a major cause of URM proviems in the vhf
bands, These bunds wre wide enough to support an
enarmons  wnount  of  activity  without serious
nterference, wele if not for the channelhzation
that the fransceiver encourages, FThe TR-6 system
offers @ way out of thus, With the Frrake BV-h, or
sour own remote VE(Q, yvou cab control either the
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{ransmitting or receiving frequengy, oF vou van
switch the VFO off und go over to normal
transceiver  aperation,  when it is  desiruble.
Sitilarly, the Drake Model FF-1 Fixed-Frequency
Adapter allows crystal-controlled  operation  of
sither the transmitter ar roceiver,

A 14-MHz input-output jack on the I R-6 opens
up options sich us external vht or ubf eeceiving
corverters, esfernal receivers, and heteradyning
units for using the T'R-h features on other bands,
from ht to ubf. The equipment can be used with
Jemeter transverters, Drake- designed or otheraise,

If tmabile operation with the TR-6 is planned,
the Drake Model 9-NB Noise Blanker is « must,
Ihis mounts inside the cabinet by merely plugging
in, und its operation is provided for on the front
panel, The MMK-3 Mobile Mount will very likely
be nevded, as welll A simple it handy option for
the home-station uperator is an asortment of
mounting fect, permitiing horizantal positioning,
ar two settings of upward tili.

How It Works

in this writer’s opinion the TR-A iy a complex
piece ot equipment, und the purchaser inay have
some ditficulty understabding its busic Yunctions
when reading the instruction boaok, Its 37 pages of
text ure oot readily  dJigmested, even by the
evperienced reader, und its block and schematic
diagr.nm are understandable only atter intensive
study., To the uniniated, the complex schematic
presentation s (ikely to remain u mass of long
parallel tines, and innumerable cross-overs.

Admittedly a simple description of this sort of
vquipment s not easy, and the block-diagram
approach may ieave ifs user open to vharges iof
oversimplification. The TR-6 buok does have the
information, which is more than can be said from
some manmals. even dif it 18 not in the most
sasily-read form. In our block diagram, Fig, I, we
bave tried to clarify stage Functions and signal
puths by scpurating the trapsmitting and recciving
elements, insofar as possible. When the same stage
ar component s used for both purpuses, 1t is
shown fwice in ouer diggeam, or drawn in broken
lines, or both. We have deliberately leit otf fvpe
numhbers of tibes and fransistors, sinee they Rend
to be of minoer impartance to the vasual teuder,

QST for



RECEIVING
RF AMP

BO-%4 MHz

1Q ANT,
RELAY

3%.3T0
39.5 Mz =

TRANSMITTINGJ;

9= MHz
AMP

L1
== —n
[S3

vih

e
Y

Y
AMP

ist
WIXER

1x1 Zrd
MIXER MIXER Lt 1 AMP I-F AMP

I~F

AMPLITUDE
vi4 MODULATOR

e

FIL1ER
b MHT
A M DET,
SIDETONE
PTO o5t

PROD
DET

A4UDIO

AMP

5PKR,

Fig. 1 « Block diagram ot the Drake TR-6 transceiver, showing principal receiving and transmitting
functions. Several of the 19 vacuum tubes, 13 transistors and 12 diodes are not shown herein, in the
interest af clarity for major functions. Similarly, the component type numbers are omitted from the

drawing.

BUFFER

f 2 DC LINE, DROPPED FROM LEOV, REG.

GUTRYT

Fig. 2 — Principal detaits of the PTO and buffer on the Drake TR-6. Values of C1 and CB are selected
during production, to achieve the best possible dial cahbration with a given turing assembly, The PTO
covers 4.9 to 5.5 MHz, and s driven by the main dial, lts frequency is shifted automaticalty in changing
mades, with external cireuitry not shown here, An fsk voltage can be ted inte the fack so marked, for
wansmisston of RTTY information. Note the low-pass filter in the buffer collector cireuit, to keep
harmeonics out of the following circuits.
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cever front end of
the TR-6 uses a
cascode ri amplifier
circuit,  Parts  a-

o ¥0s]
Ti-w
7

ExCERT AS INQICATED, DECIMAL
YALUES OF CAPACITANCE ARE

IN MICROFARADS i pF ), DTHES
ARE N FICOFARADS Lpf OR upf |
RESISTANCES ARE IN OHMS,
kA0, Ml ouuOe

The TR6 win be rhought of as a [4-MHz ssh
rig, with transverting circaitry to make it work on
the 5¢-MHz hand. To generate 3 14-MH7 ssb signal
it uxes the populae 5 + 9 sviiem, the cenéral
¢lement of  which s the  iransistorized
permeability-tuned oscllator (PT0) covering 4.9 ta
5.5 MHz. This i driven by 2 smooth-woiking and
wellcalibrated muin dial. Permeability tuning has
advantages, but it has not been used extensively by
home-builders of ham gear. A look at the simple
schematie of the PTO in the TR-6, Vg 2, may
¢HeouERge wadmeteers tw attack the
net-toa-tormidable problem of moving 4 core into
and out of a coil,

W you decide to try it, use this hookup, not the
ope shown in the TR-6 manual, The draftsman
respansible for theirs snude the classic error of
grounding the high side of the de supply for the
PTO.

The cascode f circuits of the recewer frant end
are shown in Big. 3 It hes elements of intorest to
the vhi converter buillder. Note particnlarly the
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belling is the same
as in the [rake
manual. Kote the
impedanaze matching
in the input circurt,
the fixerd Cd-
pacitive-bridge  new-
tralization, and the
bandpass interstage
coupling.  External
cuntrol and  power
circuits were omit-
ted in the interest af
clarity.,

impedance-matching front ond, Ll [ and
Ci20, und the neutralization by means of the tixed
capacitive-bridge network, €299, C192 and C298,
Detaits of the age and switching cireuits ure
omitted in this diagram in the interest of clarity,
The interstage couphling virenit consists of 117, 4
shiclded f assembly, CI88, L1535, and its series
capucitors, U149 and C295.

The njection oseillator, ()7, has nine crvstal
pasitions (two crystals supplied) for frequencies in
S0k Hz increments, fram 35,3 to 395 Mz, (13.9
MHz below the low ends of the nine vverlapping
tuning  ramges,  cuch covering 600 kHz.y The
firstantermediate-frequency signal, (39 to 14.5
Mhz, is then fed to a second mixer, V3, whaeh is
the fust vaccuum tube in the receiver linsup. The
tunable-gscillator encigy beats with the signat to
produce a 9-MHz sutput, which then goes through
the i-f filter, fabelied FLI in Fig. 1. The actual
frequency of this filter depends nn whether it is to
be for a-m, ush, Ish, ar ew. {wo 9-MHz i
ampbfier stages, V11 and V12, feed either a
product detector, V16, o1 the u-m detector, V2.
The uudio output of stther is then amplified in
¥17, The PTO 15 the priury frequency-control
vlement of the transmitter portion ay weil, the
heterodyning operntions faking place in teverse
worder when trapsmitting. At the lower iett of big,
b, we start with the YOX system and the speech
amplitier, The audio voltape and the energy from
the 9-MHz oscibiator, V16, we combined in the
halunced modulator (4 diodes). The resvlting
doublesideband signal is amplified in V15 and
then fed through the previeusiv-mentioned i-f
filter. Qutput of the filter s i the final form that

Intariar af the TR-G, with the Noise Blanker
installed, Transrmitter output stage, with three
BJB6 sweep tubes in parallel, s at the lower right.
The PTO, driven by the vernier dial, is in the upper
left corner, with the noise blanker directly below
it, The plug-in filters for a-m and cw bandwidths
arz in the upper center,
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the on-the-zir signal will take, escept that it isan 9
MHz. The PTQ, the 9-frequency crystal oscillator,
and two mixers, V7 and V4, convert the sigoal to
the 50-MHz band, whereupon it passes to the
driver, V6, and final amplifier. The cutput stage
uses three sweep tubes, V8, VO and V10, in
parailel. Amplitude modulation, when used, is
supplied to the screens of the sweep tubes trom
V14, resulting in controlled-carrier operation,

Operation

For all its complexity, and to some estent
hecause of it, the TR-6 is surprisingly easy {o
operate, Adjustments usually made in sideband rigs
when changing modes  are  tuken  vare  of
automaticatly, The aperator caun easily switch
between ssh, ow and a-m, and he funed up for
optimum results on esch mode. This is u fur ory
from the provedure that musi be followed with
somie ssh lavouts, including the writer’s, I the
initial tuneup is done according to the very simple
step-by-step procedure given in the manual, signal
Guality will be good in all positions, and volee
levels will be clase fo optirmum for best readability.

in considerable operating esperience with the
TR-6, we have found only two painis whtich require
careful attention. One s that the Inad the
lransmitter “<ees™ wiust be close to 30 ohms, or
you can tun into trouble quickly with final-tube
deterioration. Sweep tubes are relatively inexpen-
sive, and they work svell in linear-aiplifier service,
but they are not tolerant, if operated near thew
maximum ratings for extended periods of time.
With the TR-6, vou wutch your SWR — or ehe,
And vou don’t just run to the nearest radio or TV
store and buy three new tubes if you damage the
ariginals. With three in parallel, the tubes must he
af nearly identical characteristies, or you're in for
troubles,

The other point corcerns carrier suppression,
The manuaal savs “The carrier balance coatrol is
factory adjusted, and should not requice resetting
under most conditions.” At least fwo TR-6s we've
encountered make this statement seern a bit on the
optimistic side. A Lttle carrier is not important in
weak-sipnai ssb work, and it may even help some
fellows you work to tune the signal in properly,
but appreciable deterioration in carrier bajance cun
bring on undesirable signal characteristics with the
TR-6. FEspecialiy if vou're working loculs, your
carrier bevurmes very ohvious in the form of a
hummy background on  your simal, i the
balancing adjustment s not Cright on” The
automatic level control in the TR-6 is effective in
holding peaks down, and average fevel of audio up.
hut with appreciable carricr the modulation cattsed
by noise and hum wan be objectionable, over
high-signal paths,

The cure is careful attention fo the carrier-
halance adjustments. not only the contral so
lubelled {R1¥S, at the rear of the chassis) but alse
127, alongside it. The hook cautions against
nulling the carrier hefare ot least & half-hour
warmup, We feund this puinl o be deserving of
emphiasis. Though the TR.6 is very stable ay to
frequenyy, there is 4 marked change in varrier
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Bottomm of the TR-8, with the final amplifier stage
in the tower left corner. Jacks for phones, key and
microphone are along the right side of the chassis,
as are controls for vax, antivox and S-meter zero
adjustment. The power source plugs onto a fitting
oo the rear wall. The socket in the upper
right<center is for connecting the remote vio, if
used, Plugin crystals and  their range-selector
switch are in the upper left-center.

rejection in the early tmnuies after turp-on. We'd
recommend the half-hour warmup beloreoperating,
wherever possible, as well as before adiustment,

From the standpoint of operating convenience
and effectiveness in making contacts, using the
TR-6 is u wery pleasant business, The quick and
easy mode switching is expecially nice, and the vw
performance should do much to vocourage the
neweomer to the 30-MHz band to make use of this
much-neglected mode, The shaped kKeying resulfs in
a fine ¢w signmal on the air. anmd the automatic
sidetone gives the inexperienced cw operator great
assurance and helps mightily to imprave his fist
This is a feature long overdue in 50-MHz stations?

The writer used the TR-A extensively in varous
kinds uf operating, and found its versatility and
simost  foolproof adjustment  provided o new
measure of satisfaction and pleasure in S0-Mtlz
multi-inode work, 18 offecHiveness in the heat of
the 1970 ARRL YHY Sweepstukes was particularly
nateworthy,

There's ulways at least one “bn” it seems, The
writer’s one gripe regarding operational aspects of
the TR-6 is that in poing from sideband to a-m,
you have ta po through the cw position on the
mode switch, in order for the TR-6 to operate in
the other modes the keving jack mast be closed,
either hy its own normally-closed contacts, ur by
those of 4 kev plugged into the jack. With the
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made switch in the ow position, the signal goes on
the air when fhe jack is closed, Thus vou cannot
switch from ssb to u-m, or back dpain, without
putting a burst of cw on the frequency. During the
VHE 88, fur some hours we wondered ahout the
heeps we often heard when we snugged some of the
wnore difficult Sections, until we suddenly realized
that they were produced by some of our
TR-6-using competitors, moving in for a shot at the
tew anultiplier, and switching modes!

The description of the TR-6 given here 15 by no
means complete, Rather, we hoave mentioned
mainly those items in which this equipment is
unusual or unique. Just about every other feature
normally found in hf sideband gear is included in
the TR-6. QOperators who have had experience with
ather Drake equipment will find much of the TR-6
tamiliar, - WIHDQ

Drake TR-6 50-MHz Fransceiver

Height: 3 7716 inches,

Width: 10 3/4 inches.

{epth: 14 1/4 inches.

Weight: 15 3/4 pounds.

Power Reguirements: 630 volty de at 300
mA, 250 volts de ab 175 mA, -6l
solts  adysutable into 30 0U0-ohm
load. [2e wvolis at 3.5 A, These
voltages ure furnished by the Drake
AC-50 ACE, DC-3, 04 and 024
power  supplics,

Price Class: $60U, fess power supply, speu-
ker and oiher optional accessories.

Mamifactures: R, L. Drake Co,, Miamisburg
Ohio 43324,

The Ultimate Transmatch
¢ vntinued from p. 271

MHz, this same line would have a loss of shghtly
less than | dB. However. as the SWR rises, so do
the losses, With an SWR of 10 to |, for example,
the wdditional losses ut 3.5 Mtz would amount to
ahout (0,648, or an overall loss of about | dB. For
the same SWR at 28 Mz, the losses would he
ahout L5 dR, or a tatal loss of about 3.5 JR. For
the bencfit of the Novice, ¢ loss of ! dB would
mean halt of the output power from the rig would
be dissipated in 100 fect of linc, Therefore, one
eonid easily folerate the condition at 86 mefers,
but the losses wouid be prohibitive ot 28 Mz,
Following this reasoning, it would mean that ihe
amatent would be wise to keep the match at the
antenna feed point as close to 50 ohms as possible,
and thereby keep the SWR low.

With trap or multiple dipoles, the SWR should
be less than § to 1. and with such a svstem the
Transmatch would be jdeal. Keep in mind thut von
must provide a Ioad for a transceiver or atnplifier
that is close to 500 ¢hms, The Transmatch will
provide a meins.

In 2 coux-to-coay svatem, set hoth C'1 and C2 at
maximum capacitance i plates fully meshed), then
fueead enough power through the Transmatch to get
u full-scale forward reading on vour SWR Indicator.
It is alway$ whportant to use low power when
adjusting a Transmatch, Nest, switch the SWR
bridee to read reflected power, then run the roller
inductor slowiy through its runge, Al some point
wou will notice 1 sharp dip in the reilocted-powst
reading. Onee this point s reached vou should
adjust C1 and C2, with possibly « slight adjustment
of the roller coil, to get a perfect maich, Power can
then be increased to the desired level. You'll find
that several different sctiings of the Transmatch
may provide a perfect matel The one to shoot tor
is the condition that requires the most capacitance
at Cl and C2 for 2 matched condition,

If 4 random-length, end-fed antenna is used.
mereiy connect the end of the antenna to terminal
I3, Fig. !B, and go through the adjustment
procedures outlined above, 1t is helpful to have an
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earth ground connection an the Transmateh. Also,
if possible, use an antenna length that comes out to
a guarter wavelength, or odd multiple thereot)
Such an antenna will be of low impedance, aud will
reduce the vhancey of high rf voliages appearing on
the Trunsmatch or associated equipment.

ff balanced feeders ure used. the feeders should
he connected fo ferminals 14 and [5 with a short
jumper connected betwern terminals 13 and 14,
Again, the previously-discussed tune-up and adjust-
ment procedures should be followed in setting up
the Transmatch.

Svmre Other Thoughts

Bemne anicurs might be voncerned abont the
amount of voltage that can be developed in a
mismatehed coaxial line. In a matched condition,
with 1tH) watts in a SCobm ine, the f voltage
would be about 220 volts. With a standing-wave
ratio of M to 1 ¢h), the increase in voltuge wonld
he 4 1/2 times, or approximately <) volts, {his,
however, is woll withun the rating of the RG-8/U
cable,

This Transmatch should satisfy the needs of
those hams who Jesire ¢ muitiband unit without
switehes or plug-in coils, Onee the seitings tor the
ventrols are determined, a chart can be made up
tor any given instailation. Band changing is then
quickly done, (o

BE SURE O FUSE
EVERYTHIN G ~



In the Public Interest Conventence, Necessity ...

CONDUCTED BY GEORGE HART,* WINIM

ARRL and MARS

()N APRIL 16, represenfatives of the three
~"MARS services (Army. Navy-Marioe Corps and
Air Fovee) and ARRL pot together in a
vonference tonm i the Forrestal Building in
Washington to spend o full day discussing the
relationship between the MARS and ARRL pro-
grams for public service and i general to seek
accord in ull operations, ‘I'his is a brief report on
what was discussed and sccomplished.

First, 4 hit of background. ARRL first vame
itto contact with the wmilitary services back in the
twenties, when both the Army and Navy (no
separate Adr Forge then) contacted ARRL to seek
assistance in organizing reservey of amateur oper-
ators to train in military procedures. The Army
program evolved inte the Army Amateur Radio
System with nets operating in the smateur bands
using regular amateur calls, und the Navy program
hecame the Volunteer Communicatians Keserve
with nets operating outside the anateur bands
using N instead ol W for the prefix (no K's or WA's
or WB’s then), Stations outside the amateur bands
(3497.5 and 6990 ke)) in the Army cireuits were
assigned calls in the WL block — usually three-
letter calls for national and Corps Area head-
quarters (WLM, WLG, WLN, WLQ, WLR, WL/,
WLT, WLU, WLH and WLV) and four-ietter calls
for amateur stations, In the thirtics, AARS oper-
ation was quiie prominent, and WL calls were even
listed in the BPL. However, amateurs operating in
AARS were not reservists and had no reseeve
status, They were just amateurs taking part in a
program sponsored by the U.S, Army Signal Corps.

The Navy program was somewhat different.
Those signing up in the Navy's VOR were required
to pass u physical exam and actually were purt of
the U8, Naval Reserve. All operstions were con-
ducted on Navy frequencies, using N call letters.
Natugally, tfrom the standpoint both of numbers
and ubiguitousness, the Army program was much
the more prominent of fhe two us fur oy we
amateurs were coneerned.  The unpleasantness
with Germany and Japan in the ewly forties put an
end 1o AARS, which was reorganized alter the war

* Commuaications Manager, AKH L,

At the Pacific Division Uirector's meeting on Agpril
4, WEDEF, left, EC of Redwood City, was pre-
sented with a certificate of appreciation for eleven
years of continuous monthly reporting to the SEC.
Presertting the award 5 WBZRJ, center, whife
WEYHM, who also received a vote of thanks for his
past services as Vice Director, looks on,
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tato the Military Amateur Radio Service by the
Army and Air Foree, renamed Military Affiliate
Radio Serviee very shortly afterward. The Navy
vontinued its communications reserve plan for a
time, then organized its own MARS program and is
now as deeply embroiled in it as are either the
Army or Air Foree,

ARRL hds aiways traindaived 4 close working
relationship with the armed services and it has
never been the intention to allow such a relation-
ship to  deteriorate. Partly  becuuse of pre-
occupation with miernal problems both in MARS
and the ARRL programs in recent vears the
awmount of “interface”™ between the League and the
military has seetned to have diminished. In order to
get back on the firm cordial footing that has
characterized the relationship in previous vears, at
the behest of ARRL, representatives of the theee
MARS services and the League pot together for, as

they say in international diplomafic vircles,
“talks,”

Who were present? The following: Ed
tiscombe, K4KNV, Chief Army MARS and
Master-of-Ceremonies; loe  Ziglinski, W4DIN,

Deputy Chief Army MARS; Lt, Jim Fagan, Chief
Navy-Marine Corps MARS; Chris Walker, W4S85N,
Deputy Chief Navy-Marine Corps MARS; Lt. Clyde
Chappell, MARS Liazison officer-Maring Corps:
Capt. Jan P. Huggins, WB4ONK, Chief Air Force
MARS; Hexman Philbeck, W4LWG, Deputy Chief
Alr Force MARS; TSgt. John Husar, WA20KP, Air
Force MARS observer; Don Meserve, WO HG, NIAC
abserver, And, of course, your reporter WINIM.
The conference, kept at g very informal and
man-to-man level throughout, started out with a
vigorous discussion of the status of MARS as an
amateur service, This was kicked off by the ARRL
representative reading an excerpt from an amateur
publication in which the status of MARS as an
entity quite apart from the amateur service was
expounded at some length. All three MARS chiefs
eapressed {irm disagreeiment with this philosophy,




Public Service Honor Roll April, 1970
This listing 15 available to amateurs whase public service YE4EQ Tu I 13 3 3
performance dnring the month indicated qualifies for 30 or K v I 12 43
more fotal 0 the nine catepories below, Use CD-190 or :’:\‘,‘i"igm. L (A 2 ) f‘:
submit equivalent informatinn through your SCM See page i - ; o a EU i i}
75, Mov. '6Y ONT for details. Please note maximum points i b 1 3 g3 4 o s m
for eacvh .ategory, W[ T M5 16 @ 3 #
. WIHV K te ! o1a 12 E1)
Cutegory (1) (2) (3 4 {5) fab {71 &l () Wz e I tn 12 ™
Max, Prs. i s Ie 12 820 b 5 Tntals WA MO < 12 12 19
L#LYVB 1n § 'z o1 o1 s 6 WAZEWM 3 1712 A
TR I A oda 12 1% M i wapE (€1 s 12 3 B
WHHNX g S5 1e 12 70 [ o WIHK) 1 1a 12 N
WASEOW 14 5 i6 f2 2 A BR WaAlLIRY (R s Hed R
WA2BAN OO R S A 3 iy KIPQY 14+ 16 12 AR
wazCAL ¢ & 16 17 12 3 5 63 K1n5H it 14 [F] M
KAYNT in & 1a §7 L] K} 3 (3} WIMTA (K1 i s 3 %5 X
WARFTX i 4 ta 3 12 s 1) Wl Hy s | 4 AR
WHEBBU W5 16 % 112 5 37 WAIKSA 1 3 14 -,: n
WALHOL in 5 I/ 12 12 A5 WA K3) la 12 iy
WATEU 1y & s 12 12 5% wWanye 14 la 12 3R
WTHC o & a8 95 9 H 54 WIKEN 10 L6 1z AN
WAIRME & 1a 13 11 L3 HAKNY 1o in 3] kL
WABUPL 19 s 4 17 12 3 5 52 WIGH 11} 16 1?2 I
WIMPX i 3 1a P2 3 £ s WIHGMT 1 1 £:] 12 AR
W R4CVY 5 5 18 8 12 5 50 KTQ¥FG 19 1a 12 3K
WTAKT 10 5 16 [ 3 H 51 WARMHO H s 4 9 12 iR
ETNHI. w5 16 3o Fe AL WARVDAS 10 1] 5] %
WaIMI 19§ 1a 3 (2 5 5t WAYGKY 0 in &) i
WeLLX 10 5 1a 12 3 s 31 Wogrl W 10 16 |5 AR
WAIHMO 1o & ja & 173 49 WEHY 10 té 12 Rt
WAQVAS 5 12 Boon 3 49 FRECR 14 te i} it}
WHIFEH i 5 in 12 5 48 WeHI 14 te 3 iR
WAZVYS 1o 5 fa i2 5 4K kiFMNQ tQ 16 12 3%
WAIAKH v 5 e 1% 3 48 K2R & t2 oz & E T
WHIHIW 1o F e 12 s as  W4sR) b S 1 12 3 37
WEHGE ia S Ia ¥ 8 48 Wel. kK1 1v] = 3 12 & 1S
WIKEA 16 8 1A 3] E 48 WABZNC (K<) B i 14 A an
WOHRY 10 5 ia Iz % 44 WEaKUH " (4] 3 pi) b Ak
WHEIDRG I & in I 16 WARLLT o 5 L] 35
WIEMIL io (1) 12 3 kS 46 KISXF K LI 5 g
WHIHK I i f da i 3 ty WITHLA 5% e K 14
WAGOE) 140 & 12 9 4 5 45 WABLTV i0 3 18 ] 2 i
RRIY/W3 ¢ Rote 1 2 35 WAILLE 16 & 12 K ta
wWallYY o 3 v N 2 § i WReZVC in K3 [ % 34
WiFR L] 1 ia i g a4 o Join 3 33
WAIERY (L1} 5 X ao 13 i 1 44 ra 3 12 X )
weiwl 1% & iz 2 5 a4 m s & 1 k3
WILBK 5 & 12 10 37 44 WaFIT 8 ® 0 T}
WTOUX w3 12 12 H 44 K0Tk 1n In 5 E) |
WABVNU 10 1 & 3 3 aq WUy 6 % 20 31
WiTEW 10 ih te 5 L3 HIWWR in L i1
WAITHSN 10 18 12 4 T3 K2KTYE [ RE YR an
WAZICU 10 5 14 12 43 KaoQ) B [ Sy
K2KIR K io r 5 4% KUBXLE [RE R S K n
W2IRUE 10 18 2 s 43 WHEIT with a total of 31 PSHR peints In categortes (2) %,
\1731._‘1& tu § 16 e 5 3 (4) & and (m) M, was inadvertantly amitted from the
WaAh Lo ERET 12 41 November listing.
“:,?J(K‘?B 1 : i ‘ Ii o +3 *ienofes multioperator station. )
COAF ? ¥ - Bk Cutegory Key. (1) Checking inta cw petss () Checking
SPAEM 10 B 12 & 43 into phone RTTY oets; 13 NUS cw nets; (41 NCS
"“PMRI( ia R tn k] 5 43 phone /KUY wvets; (5} Fectarnityg liaison; (6) Legat phone
}: —’\@L)Tt,) ra ; 1] 1 43 patchess (7) Making BFL: (8) Handling emergency traffic; (93
WARWEZ 10 th 12 44 Serving as net mapager.

Ed Liscombe especially saying that this has always
been a sore point with him, and that although
MARS does operate outside {he amateur bands and
does not use amateur call prefixes, its personnel are
livensed radio amateurs with the same kind of
“amateur spirit”’ and fraternalism that are found
among those amateurs who operate only in the
amatenr bands! That some anateurs vhoose to
vonfine their operation exclusively to MARS is of
their own choice, but not through any urging on
the part of MARS policy: quite the contrary. the
policy has alwayvs been fo encourage amateur-band
activity and ARRL aifiliation,

This basic point thus disposed of, the discussion
went on to cover other points, one of which was
coverage of MARS in ST, At one time there was a

60

MARS column, but this dwindled away as suitable
raterial for it faled to be fortheoming for various
reasons, No arrangements were mwade for regular
MARS coverage in (XST, hut agreement was
reached in principle that items submitted would
teceive coverage 1f considered switable from an
editorial standpoint. in that conpection it was
made plain that QST ordinarily does not print
“canned™ material,

The next item was the routing of Vietnam and
other APO-FPO tratfic. Naturaily, the suhiect of
phone patches with Vietnam came into the discus-
sion, The MARS people are very proud of their
morale phone patching record, and rightfully so.
Nevertheless, for more than an hour the discussion
centered around the varions methods used by the

QST for




three separate MARS programs in handling written
message traffic. [t was tacilty agreed among all
comeerned  that the present method being used
within NTS to handle SEA traffic (via RN6 and 2
specially-staffed corps at that level to make the
MARS transfer) is satistactory, that a similar staff
might be st up in the Fastern Area (3RN) if
teasible, in order to get the traffic into MARS
more quickly, and that no special arrangements
need be made for handling APOJFPO-NY traffic
since there is a comparatively small amound of it

During the course of the day. the theme of
non-interfetence with any ARRL-spatsored or any
other amateur-sponsored activity was oft repeated.
Claims of any such interference or usurpation are
purely myths, said the MARS chicts, The policy is
to lend assistance to civilian projects only if or
when specifically requested to do so, otherwise
sticking to military-type activities. When operating
in the amateur hands, stations Hcensed to military
posts aie amateur stations, not milifary stations,
and are supposed to conduct themselves as such,
including the procedure used, Occasionally a miki-
tary-post station or 2 local MARS unit violates this
palicy, but this iz exceptional and not to be
condoned by MARS headquarters or taken as an
attempt to hecome involved in traditional umateur
prerogatives,

This get-together presented an opportunity to
“clear the air.,” and much was cleared in its
one-day duration. Such was the degree of rapport
betweon the various interests involved that it was
determined to hold such gei-togethers more fre-
quently, say every six months or so, in Washington.
S0 if vou have matters you would kke us to take
up with the MARS chiefs next trip, drop us z line.
- WINIM,

Tratfic Talk

F4KNP points out the benefits of keeping tabs
of the fraffic in s nei, while participating, by
“daodling” on the NCSs instroctions. 1§ net
members follow the progress of the net by taking
ait active interest in what the NCS is doing, they
can teceive a mumber of training and efficiency
henefits, such as: { 1) kach station will, in effect, be
“making like the NCS™; that is, he’ll be training
Aimself to be NCS by knowing what the problems
are and how to cope with them. (2) NCSS
instructions will need less explanation, since the
situgtion of the net, who has traffic tor whom,
ete., will be known at ali times; this will greatly
increase etficiencv. (3) The general spmt and
responsiveness of nel stations will i S 13
everyone knows the exact net situation, it stambs
to reason that mast of them will be able {o predict
the NUSs next move and he ready for it,

In other words, a net whose members are all
NCS’s is a sharp net, even though only one of its
menmbers is going through the motions,

New subject: An article in Zero Beg?, bulletin
of the Southern California Net (N'TS), discusses the
use of telephone numbers on messages. This is
highly esirable, of course, but attention is called
to the attitude of some traffickers that messages
without telephone numbers caninot he delivered, or
that messages should not be originated unless a
telephone number is  available. SCN - Manager
WoILCP cannot go along with this. Says he: "1
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Kentucky SCM WAOYI presents a certificate to
newly appointed Emergency Coardinator WA4ZS)
at & menting of the Murray State College Amateur
Radio Club in May.

don't guite understand the aversion to mailing a
message or, it it fo a nearby neighbor, to
hand-delivering it. | have in the past checked into
nets and altho | was 200 miles {rom a delivery
point aud another station in the net was just 15
miles uway, he would refuse to accept the messuge
if he could not telephone the addressee. Some have
even vopied and acknowledged receipt of the
message ard then later told me the phone was not
in service znd asked me to find another wav to get
it delivered, | have even seen service messages
coming all the way across the country explaining
tor the ortginating station that it was impossible to
deliver because (the addressee) did not have a
telephone! Please deliver me from that kind of
public service. My palicy has been and alwavs will
be: If I’m the station closest to the delivery point,
route it to me and | will deliver. {Let’sy DELIVER
A FULL MEASURE QF POBLH SERVICE TG
ALl and not just to thnse who can afford to have
a telephone,”™ Well said, Seth.

I'hird subject: WeWLV suggests using the
traffic neds to notify DX-interested operators that
their QSL. bureau has cards for them, This is heing
accomplished in the San Francisco area by the
Northern California DX Club (handling the Wé
OS1. Bureau) in conjunction with nets and traffic
men in the aren, The NUDXC furnishes them with
lists of calls of peopie with cards in the burean and
they originate messages acvordingly, Those re-
ceiving the messages seem to be happy, and the
nefs are happy to get the traffic. Sound like a good
idea? Try it on vour OQS1 Bureau, see p, 66, June
OST. - WINJM.

Nations! Traffic Svstem, W2ZER says apeil was one of
those months that mamagers don’t like to talk abnut. WINEM
repurts wbout the same thing from 3RN, but goes oo to say
things have stabliized for the moment, WTR( says that the
fime change and the onslaught of summer months s
beginning to create problems with Saskatchewan and Alberta
representafion. WOHRY has issued WRN certificates to
KADZM, WB4s FDK, HQW, iW0s FLE FHI, WA 9 KAG and
ZEX.
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April Reports

Net Nesptrts Traffic  Rade Ave. Repf%)
RN . . . ., . &Y nis L872 111 o7
RN . L. L. R 394 .6Nn7 %3 J7T.4
RN L L, nl 436 23 7.2 g7
JRN . woeo. . B0 304 L3RR .9 T8
KNS . . . . . . 8D 621 V425 T4 RN ]
RNG6 . ., .., . &0 Tt t2g T2 943
RMN7 . . ..., AD anh LXRT 33 REN-1
BRN . . . . .. sl [L¥) 408 2,9 4.1
RN, L L L L af A87 507 '8 271
FEN . . . ., . 3R 463 SR 2.4 :{IXC 8
ECN . . . L. el 464 ATH 7T RA.A
TWN . ., . ., ., 58 Joq 257 5.2 Fi.3
EaN , . .. .. 30 1532 1,33 §t.i 36,7
CAN . . . ... 40 and T 328 o000
FAN . L. W P13l 1059 370 o000
Sectems! | 1476 %248
Lei ¥astern 112 B6
TCC Centreal wi? aHu
LOC Bacitic 1202 24
Summary . . . 2274 19,599 AN 1.0
Reeord . ., , a0 X426 L4zt [

Iqectian and hacal nets regumm', (43 AENR gé\m.).
KY N, FUATN (Kvai NOS, N (Cal)s PA g 41
Ravice, BEARPTN {Fay ) QRS (Kang.p: SYTEN (N GSN,
TN (Cin,); BUN ¢ tah UZJK (Ark) VE‘_‘.N. FMTN F]a:).
CN, CPN (Conn,); KIS N ¢ VN rva, i, SSB
QMN [chh ). [LN’ [ll IH f)SbB BN}l)hEn BSN (Ore.; W
Que, VHED WSN azh. J. ul J AT ¥ NYS rN.Yg
m und) WKR N WIN, &Wmc! CN (N

1 CCN (Coln,){ MSPN, M.'.,N M.l
"’I‘C‘(" funetions, not counted ax net sessions. Trans-

continental Corps, April Reports.

Qugaf-Net
Area Functinns’ Sucesesiul Truffic Vrarric
fastern L HY LR inss LR
Central . . . w0 0%,3 1296 409
Pacifie . ., . . . 120 V5.5 | 862 a3
Summary LM 9a, i 46 2193

The TCC Roster: Eastern Area (W3EML, Dic — Wis BIG
MM OV RG, KIESG, WAILITM, W2s FR GK2Z P OQC, B2s
EIR KTK RYH, WA2s CAL HMO UWA, WB285MD, WaEML,
EJIMVO, Wds NLC S5OQ 10, KIKNP, WalIM, K35 KMD
QkY, WASYVR, Central Area (WPLUX, Lir)y — W306GG,
Rds AT DRO, WSME, W9 UXY VAY, WA AR WiEM,

WARs HI INH LUX UCE ZHN, K#ALM, WAgs DO 1AW
RVR. Pacific Area [WOVNQ, Dir.) — WERL, Wés BUGEF BNX
EOT [PW MLE VNGO VZT, KeDY X, WA6s BRG LEA ROE,
Wis DEX EM GHT KZ, WATULY, KgIsP,

Puhlic Service Diary

We have a late report on the tarnado which
struck the heavily popelated vacation resort arvea
surrounding Bethany Fellowship, Minnesota, on
August 6, 1969 More than S00 persons were
injured, ahout 150 af which were serious enough
for hospitalization, and six were killed. More than
ity amateurs took part in sommunicating to and
from the disaster area, many of which drove many
miles to be of assistance. WPAAJQ was used at the
ontgoing traffic and control station for the six days
of the operation and K@ZZR handled some $00
messages from the Minneapolis Red Cross, both
going into and coming from the Jisaster area.

Minnesota SEC, WAIMIW, suid about the
nperation, “Amateur radio and the operators that
were agtive in this operation Jdemonsitated the
willingness to belp, the skill of operation, and the
stamina to get the jobh done right. They replaced all
normal means of communications in the area
withottt 1 hiteh, They pined the acceptance o
civil defense and enhanced their position with the
Red Uross and the general public. It was a smooth
uperation with none that | have seen ta equal it.”
- WARMZ I, SFC Minnesuta,

While operating mahile in downtown Mantreal
on Apeil 4, YEZAPT (iscoversd an acveident at the
intersection of Hniversity Street and the Bona-
venture Fxpressway, lsing the YEIRM repeater,
VE2AKM was called and the police were sum-
moned, — FREIALE, SKC Queher,

While returning  from work on April 22,
VE2BHH came upon an accident at the S5th
Avenue underpass of Highway 20in Lachine, Que,
Again VE2AKM was summaoned through the re-
peater and the police were anotified. - VE2ALE,
SEC Quehec,

On April 26 « jarge number of Garfield County,
Okla., amateurs toak part in a fornado watch using
2metar fm and the Enid repeater. KSCAY op-
etated mohife from Vance Air borce Rase at the
radar operations center and relaved tracking infor-
mation to those stations within the repeater’s
range. WASZOO actedl as liaison to the 7S-meter
state net which had heen activated by WASGIU,
Eventwally QRN became so bad that WASESN
took wver the NCS of the 3215 pet and WASUGIU
established 4 liaison with the sweather bureau in
Oklahoma City throrgh WASSOD/S. Two tornados
were tracked into the Enid area and touched down
in outlving sections of city, A sumber of rural
homes were Jdamaged but there were no deaths or
injuries. ~ WASESN. SFEC Oklahoma.,

AL wbout  JEse obn May 9, ERWLE was
mobiling on 160 meters five miles southwest of

On April 5, 1 32 year old man stepped from his
jeep and plunged down an abandoned mine shait,
Nine members of the Rocky Mountain Radio
League provided communications for the rescue
operations, KBYYZ, center, uses a two meter fm
unit £ relay messages to and from the accident site
while K@ALIZ, leit, and Norman Blake, Colorado
Deputy Commissioner of Mines discuss the bhest
way to effect a rescue. The man had been killed in
drop of 220 feet and the operation was secured the
following morning with the recovery of the body,
{Photo hv KIWYS.)
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BRASS POUNDIRS LEAGEIE
Wigners af RPL Cerhificates tor Aptil Traftic

Lot BN & 1) Fecd Rl e, Tola?
ST s L2385 1541 [rai ar EELT
[0 - o B 480 470 r Aoy
Wag VAL . 1248 #1 1 BeAr?
WIRA 584 533 47 1171
FAONE | 523 448 1 116F
Woroex . a7 441 aF 1334
W vy |, 3 14949 4 BUK
WEUPH |, 319 389 fie ahn
WuwiRY .. 3us k1] in T
WIPFX ATe 300 g T4
RYFZX | 330 325 2 red
WHYNG . 3iv ar3 | fSn
WAIRKR? LT 3o a4 L8 wif
WRGEBIY ... . ... 34 42 ) HEd
WAEML ..., kral 2% 1 Req
WYY . .- 364 248 hE] AR
WhaHRY |, [heard 1158 40 AR
WAIBAN . el Ind 12 ATR
WIVHIG T8 179 " Ay
Mare-1han-One (iperator $tation
WAPKS L. ..0 a3l it IS 1462

BPL far 106 or more ariginations plus-deliveries

B1HCY 335
WAMOQD 238

WOYH a8
WALEYY (27

KK 104
WAARNMI 104

KBONA 220 WABVYY 125 WANKYZ 104

9 EOC) WASHHET 123 WAL 103
WNAL W1yl 121 W2OF 1
YLEIELRU 1TO WHREDSY 121 VIMPX 10t
WAIMEH 157 Wak ¥ (1F iate Reparts:
WIAXT 144 WATLDT tas WahaDIT (Mar,) (23

WA TGO (0 .
tdore- Than-Cne Oiperator Station ... ...... WalYT 322

RPL Medallinns {see Inly, tuan (8T p, 99} have been
usharded to the followirg amateurs since ladt month's listings:
WAIHAN, WAHHI, WA2CWLU, 'WALZHMO, WaIEMI,
WIEVN, WHaPKA, K7ITH. KSONA, WRQCT, WolYo,
WAGY XA,

Ihe BEL is open te zl) amateurs in the United Stafex,
Cavadny and ULS,. possessiuns who retort tn thele S0M o
message tatal of SO0 or 4 sum ol origination and delivery
vants of fodl ne more for any calendac moath, Adl messages
must he handled an amateur frequencies within 48 hours of
receipt in statedard ARRL Form,

Fremonk, Ohio, when he witnessed an accident
involving ftwo curs in which severad persons were
injured. KWL P was in contact with KEKYHR at the
time and after passing the pecessary information
the state pelice were notified. A cruiser arrived at
the scene within minutes.

On April 1a, 36 members of the Franklin
Caunnty, Ohto, AREC/RACES aided officials of the
American Uancer Society in the “Bank Night'' of
their annual fund raising drive. Mohiles nsing ten
and six meters and two meter fm were sent to 73
different collection points to pick up packets of
cotttributions snd return them to a central re-
ceiving point. WRKIM aperated a station from the
Society’s offices and obtained information on the
various pickups a8 they were made. WRCRX,
WABZTYV and WBBTW were net controls on the
three  Dands  used, WHER L BCIR() Franklin
County, (hio.

On May 2 and 3, 17 members of the Glens Falls
Area (N.Y.) AREC, under the direction of
K2AYQ, provided communicatinons for the White
Waier Canoe and Kayak Races, One station was set
up at the starting fine for the first day’s events,
which inciuded a race for the inexperienced
vanoers and A giant slalom over a two mile course,
This station was used to notify judges at the finish
lines which bouts were leaving and whether or not
that brat bad cleared the starting giute without
difficulty, On the second day of the races, the
down river race is held over a seven mile course.
AREC units were apain used to provide sfarting
and timing information hetween the starting and
finish lines. -~ K24YQ, EC Glens Falls, N. Y,
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We sfipped just u little hit again: foréy reparts
were received feom SECs for the mionth of March,
with 14,293 ARKEC members indicated as avtive.
‘This is still three reports greatec than for March of
last vear but is wbout 200 fewer AREC members
than were reported lor the same period. You SECs
wha aren’t reporting better keep one eve peeking
over vour shoulder. The woulf-hong is gaining on
vom,. Sections reparting: Ala, Alta, Ariz, Ark, Colo,
Couan, EFla, EMass, Eiw, Ga, Ind, lowa, Mar, Mich,
Mont, Nebr, Nev, NMex, NLI, NNJ, N'tex, Ohia,
Okli, Ont, Org, Oreg. Que, SF, Sask, SDak, SNJ,
STex, Venn, Utah, VA, Wash, W¥Fla. Whass, WNY,
Wha,

Independent Net Reports

Ner - . . . . . . . . Sessions Chrerk-ins Truffie
Hit & Rougee . . . . . . 30 Tuy 378
BOTTN . . . . . 0. 0 22 RIVE A4
All Service . . . . . v . . a7 44
) Meter IRGB ., . . 22 -1 abd
North Amertean 558% . . . 26 By TRA
North fast Traffic . . . . 427 250
Clearing House , . . . . , 26 %0 250
TEO .. . 0 o0 s 0. . 44 2032 L]

HEFE]

Amatewrs are invited by the Becket Festival
committee to participate in the Cynterbury Becket
Festival commemaorating the 800th anniversary of
the denth of Thomus Beckat, Archbiship of Canter-
bury. GR2CF will be wuctive from Canterbury,
England from July 19-26, Contacts are particulariy
desired with Canadian towns named Canterbury
and towns which are namesakes of fhe varinus
tawns  and  sillages  surrounding  Centerbury,
England.

g —

The wounual Independence of Uolumhia contest
sponsored by the Lige Colombirg de Radio-
aficionadoy wilt be held from July 18 at 0001 GMT
to July 19 2t 2359 GMT, Details are available from
LORA, Apartado Postal 584, Bogota, Calombia,

The Japarm Amarenr Radin Ledague will again
sponsor the Al Asian DX Contest. This vears
contest period will be from 1000 GMT August 22,
foo 1TaHE GMT August 223 Complete information is
available from JARL, Box 377, Takyo, Japan,

Feedback -

Feedback The RUA audio mixer kit described nn
page 21 of QST for May, 1970, is called =
BU2000 53t shonld be KU-4001,

Kegarding Part 7 of Stoffels “iet's Talk Tean-
sistors,” Mayv 1970 O8T, we somehow published
the wrang auswer for question No. 4 af the end of
the article, Here is the carrect answer,

Lising these values the cutoff point an the load
fine will be at 10 valts, (he situration point will be
al 34,5 maA (that is, 10 volts divided by the'sum of
220 amd o8 ohms), and éthe operating point will he
chosen at 17 mA (approximately ooe-hatf 34.5
mA}. The voltage across the transistor (ie,, be-
tween collector and emitter) will therefore be 5
violts, Then, assuming that R2 is T0 times K3,

10V % 6rol)

00174 X exfd

Rl - - 6808) = 5200 ohme.
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Fhe publishers of 57T assume no responsibility for statements made herein by correspondenta.

SIN — SINNER OR SINNED AGAINST?

®  rvhe National Student Information Net was
sef-up here Juring the week of May 4 at Brandeis
Liniversity to provide intormation regarding the
status of other schools during the National Student
strike to any oollege or university ham station

raquesting it. ({The strike was a spontaneous
response to the escalation of the wur into
Cambodia  and  the murders at  Kent  State

University,) Brandeis is #cting as National Strike
Imformation Center, so accurate pp-dated info has
heen available upon request through the net.

tThe net and its operation bas heen non-
political, The net has provided information in
response (o speeific reyuests. The ready availahility
of avcurate information has facilitated under-
standing, pood-will, and prevented talse ramors.
Typical ut the reguests unswersd were yuestions
dealing  with specitic strike action by schools,
telephone numbers of campus fm broadeasting
stations, wonfirmation of Jemonstrations planned,
ete,

We students and the lacal hams who cane
down to assist us at KiWGM operated almost
around the clovk the first few days, The amonnt of
deliberate interference und jamming (whistling.
telephone beeps, music, ete.) was unbelievable,
{ften we were attacked as. “Commie h-—- . the
FOC will hear about this.” They did — we called
them,

Sertans vinlations such as abscenity, deliberate
ORM, not wdeatifving, etc. — is this how amateurs
respond to a situatton which they dislike? [t seems
a5 though many amateurs are unaware also fhat
third party traffic in the states is legul! Hy the way,
we understand that the FOC has respondaed to owr
complaints by apprehending several of the jumming
stations. | hope their prosecution will serve to
remind any other amateur engaged in  such
blatantly illegal operations which may jeopardise
ymateur privileges for our whole fraternity.

As a league member and participant in NTS, 1
anly regret that all the nperations weren’t oo cw!
Ratph Katz, K 2AJA, Brandeis University Waltham,
MA
L tn Monday, 11 May, from approximately
M adz-21 80z | was listening to 7260 ke and heard
the follawing stations: W2UC, WIVPY, WA3IFX],
WIEAX and others identifying thermselvas ax the
“National Student Infarmation Net™ W2IUC,
acting as net control, made the statement several
tines that the net was sanctioned by the ¥CC and
American Radio Relay League. He ulso mentioned
the fact that ¥CC was taping their cooversations
and they (FCC) were issuing crtations to other
stations for “deliberate interference™ to their net
aperations.  Uther  topics beought up  were
boventt Cova Cola and substitute another brand: a
Jemonstration to be held at Fort Dix ut 1230 on
to May; trving fo solicit students to don female
attire this time to agitate the construction workers
in New York Clity like they did the latter part of
the week of 4 May. W2UC albser usked for o estimate
ot the vrowd and number of police cars at the
demonstration near the University of Maryland
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where they were attempting to block route No. 1,
W3EAX was his contact on this. W2UC wus
farwarding any info ta some “‘clearing center™
although o nention was mude as to s location.
simce this, in my opinion, i a national security
matter | notified the Holtimore +H1 office.

somewhere along the line it strikes me as odd
that this is a “public service’ of any nature or
SPICON" if you prefer, I is very arnusing, I'm
sure, to aomme countries. Walter €, Care. WILDD,
Havre de Croce, MD

® [ am sure that veu will receive same letters
from other amateurs claiming that the aperation of
that #Act  was  somehow  “tunAmerican™.  and
hoasting that they did theie “patrictic duty™ by
intentionally throwing uvarriers +mto the net
frequensy, calting the net operators lovalty to their
country and their parentage into guestion, ete. [
cannot sebseribe to that point of view.

kirst of all, let me state that 1 am pot a callege
student, but rather & middle-class working citizen
who bhelieves that this is o nation of laws; [aws
which should be enforced by the duly constituted
authorities, not vigilanfes! | had occasion to
motitor both of the net frequencies for about 4 (o
5 hours on Sunday. fn that time | beard nothing
woing on within the net which would justify the
vicious attacks made by the “brave™ umateurs who
refused to identify themselves! [ heard ooly an
exchange of factual information concerning what
was happening at various campuses. Fhis infor-
mation would very probably have been available to
anyane who had access to an AP or iUJP1 machine.
At no time did 1 hear anyone ¢onnected with the
net voice any sort of political opinion-

{ heard the net operators accused of borning
huildings, ete. [ do not believe that these persons
are the ones who have brrned huitdings; thoss
persons huve no time for amateur radio, they ure
tao busy destroving [ Jdo helieve that the great
majority of our coilege students wish to work for
change by pesceful means. It is only the radical
tfringe which get the publicity. 1 ¢an understand,
howsever, their frustration. We tell them to he
peaceful, and when they are, they ure vilified as
happened over the past weekend.

{ urge the lLeague to take a firm stand agninst
intentional interference of this sort? In the future,
it the interfering parties are so copvinced that they
are right and that the net (or whatever) is operating
illegatly, let them give their calls (us they Jid not
do this weekend) and Jet the FOC decide to whom
to send the citations! Richard W. Steinfeldt,
K 2UCT, Dunkirk, NY
® | piotest the ame of amateur radio for
courdinating  student  activities hetween  LLS,
Universities and Colleges, In ny opinion the
aperation of the MNatioral Student {nformation
network vielates the intent of pwt 97.1 of the
Communications  Act of 1934 and the basnic
philagaphy of amateur radio. | do not eonsider this
activity to he in the hest interest of the United
States or Amateur Radio, If action is not initiated
to wurtadl this ot stmilar activities u dangerous
precedent will he es{ablished and the tnfure nf



bona fide amateur operations could be jeopardized.
Thomas E, Furrey Jr.,, WATHAG/6, San Jose, CA
® A residenf in surgery at Boston (ity Hospital,
I am presentlv studying for miy Novice ticket. On
May 9 and 10 1 was Hstening on my receiver fo the
Wational (ollege Information Net which waus
aperating from Brandeis University here in
Waltham. A moderate Conservative, I was skeptical
about the legality of their operation, and T was
puzzled by the enormous number of ham amateurs
who were frying to jam them. Accordingly [ got in
my car and went to Brandeis where 1 watched
them rur their net. [ can truthfully say that theirs
was in fact 3 completely aon-political, Bepgal
operation. [ became increasingly appalled by the
lan guage und persistence of the illegal interference,
much of which I have recorded an tape, Mine was
atweys the impression that the Ham radio
operators were a dignified fraternity, yvet as I listen
to my tape to those incorregable, flagrant violators
who were famming the network, 1 get so disgusted
and disappointed that [ am honestly thinking
about abandoning Ham  Radio, Korald Ripps,
MDD, Wateptown, MA,

L4 T'hese students justify this little *‘net™ by
saving that they are not a pofitical group, merely a
public service, an imformation central, Who are
they kidding? Who ure they supposed to be
providing « public service to? They are just using
an amateur frequency for the relaying of political
information o the heads of the national strike,
information relayed incladed the number of
students who are haading in theic draft cards and
telephone numbers of the various strike centrals.

1 urge that the American Radio Relay League
reprimand these “public servants™ in accordance
with the editorial in the February, 1969, issue of
O8T, Pauld J, Schaefer WAILCC, Baltimore, MDD
LJ How wvaluable a service could bave bheen
performed hy the net had it been aliowed to
aperate by the jammers and seltstyled “Cuardians
of America®™

The fellows and gals running the net deserve
ot of credit for staving cool under ail Xinds of
undeserved abuse. | don’t Rnow how they Jid if; a
few hours of listening te misdirected comments
from the luyoatic fringe of the Silent Majority (they
cluim ta bhe a majority, anyway) made me a
nervous wreck, Dave Sumaer, KI1ZND, Michigan
State University, East Lansing, Ml

L f noticed a3 tremendous  silence  sround
14,294MHz, where the WNational Student infor-
mation Network was frying to pass traffic across
the nation via this clear channel frequency.

This shiwould clearly demonstrate that polite and
considerate amateurs with an open mind shall
ulways prevail and that the ham hands will never
depenerate ta the deplorable condition of CRH
Rickhard A, Peterson, WAQINC, Denver, OO
| Editor’s Note: The letters above were selected to
present 4 crosssection of views on the National
Student Information Nel:; most have been shorten-
ed considerably, Of the (etters not chosen for the
column, the majority (12 to 6) opposed the use of
amteuy radio for what the writers considered were
political purposes, but there were additional lejters
dealing with inientional interference to what Hiese
writers in  their tum thought was legitimate
third-party traffic. The editor’s views were
expressed in  the editorial, **Conversation 1is-
cipline,”” February, 1969, and are reiterafed oh
page 9 of this issue.]

HAM SPIRIT

& Please turn off the bubble-machine—
uswal “Ham Spivit™ came thru ygain!

the

July 1970

| asked you to mention in Stravs that 1 needed
some Taylor TZ-40 tubes, and you ran it in the
April issue, page S0,

I received about 20 replies and a2 donation of ¢4
tiubes — which { have shipped an ta QZ7TUU, who
needed them. [ think it is realty wonderful how the
hams come forward with an assist on something
like this. George 8. Maxey, W6EBIL, Redding, CA

OLDEST NOVICE?
® | claim o be the oldest Novice in the state, |
was 64 véars old on April 5, 1970, Thomas L.
Fitzmaurice, Norwich CT
| Editar’s Note: Any counterelaims? |

GETTING THERE, HALF THE FUN?

®  OFF is welcomed when it gety  here.
Anticipated, ves, but if it shows a trifle late, the
contents are still fresh. Should the ‘irifle late’
streteh w4 bit so that two issues arrive together —
perhaps there 18 difficeity with the - ‘and snow
und dark of night* - who forgets bow to read so
quickly? W. P. Gearhiser, WSEPW, State College,

MS

® | Inok forward fo receiving my OST every
month and go back through them quite wften
referring to old articjes on antennas, rigs and even
advertismenis. My (STs usually don’t areive until
ahout the 0 or 12 of the month but they do come
every 30 days right on schedule and there’s not
unother Ham muapazine goieg that can ¢ompete
with the yuality or quantity of current iafoemation
found in each QAT Please Reep the zood work
coming. Sim Qefinger Jr., WNSYQA, Austin, TX

L] Finally received April QST, it was worth
waiting for, Tum Mangels, WA LTVY, Danbury, T
[ ] The April issue arrived at my QTH on April
4th? | saw the wrapper sticking out ot the maithox
and thought, “Nowthat looks like (JST but, no, it

can’t he, This is ouly the 4th and @57 usoally
arcives around the 20th™. You can imagine my
surprise and shock when | found that it really was
Q8T. Maybe the local post office employees tead
vour April editorial and had puilty thoughts!

Dwight W. Sorensen, WAQITU, Kansas City, MO

L With an editorial deploring the poor mail
situation and letter upon letter airing gripes ahout

poor deliveries, | thought you might like to hear
from the “ather side of the fence™. In short, my
May issue of ST arrived at home an  April
twenty-ninth! Since my Mav capy of Q87T did

arrive on time (pnd it s 4 rare esception here when

they are late), , .1 was ready to defend yvou ta the

hilt. . .ainong other liwms with whom | work,

Then came a rebuttal. One fellow who lives in a
vural gres southwest of Detroit said! ©*'1 can't fully
tault the post office, Griping there isn’t the poswer.
Why is it that my two other ham publications from
New Fngland are rever late. . but QN7 s

That oue, 1 couldnt answer. Ed Bruening.
WRNTY, Ann Arvbor, MI
Lﬁ:djtor’s Note; ST still mails at the same time we

ave wused for years, The other Ewo, Lo the best of
aur knowledge, some months apo decided to move

their deadlines and thus their mailing dates a week
ar 5o earlier, |

TURN THE KNOB!
L Happy to renew membership for another yeur;
I’ve been on the records for the past 30 years. To
the guys whe work sideband like Wa[IGT and | do,
why not try the cw bhands for a change? QRM on
phone ix bad. The cw hands are wide and lots of
room, so let’s tuen the knob! Marvin R, Critehlow,
W7, Bothell, WA
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Dreadline

New  Repeater

New

ARRIL Officers

Nationul Convenfion Sept. 25 27

Board Meciing Minufes

REPEATER DEADLINE EXTENDED

At the separate requests of ARRL and Neil W,
Murphy, the deadline For comment in FCC Docket
18803, proposed rules far repeater stations, was
extended to June 15: replies to the comments of
uthers may be filed now until July 7. The original
deadlines were May 15 und June 1, sespectively.

ARRL’s filing will follow the vutline of Minute
31, ARRL 1970 Board Mecting, which may be
found toward the end of this department. The
subject was also discussed in last month’s editornal.

SOUPY GROVES, WSNW - A TRIBUTE

Wayland M. Groves, WINW, of Odessa, T'exas —
much better known as “Soupy™ bevause his triend
Felix, W5LS, thought his ianky frame resernbled 2
soupbone ~ has been clected uo Honorary Vice
President of ARRL, in recognition of thirfy-five
vears service o the Feague, the past twenfy as
Fiest Viee President of ARRL and of LARU, Soupy
came on the Board m 1938 as director trom the
West Guit Division. In the davs when “phone vs.
¢W” was the principle controversy in amateur
radio, he achieved a reputatfon as the phone-man’s
champion hecause he believed his division wanted
this — though his personal preference was for code.

Soupy was first Heensed in 1923 as SNW, and
Bas beuen y League member ever since. He signed up
as 4 “Charter Life Member™ immediately after a
Boand motion made jt possible in 1967, Twice he's
obtaired the Fxtra Class by examination — in [924
and again in 1967, just before incenfive licensing
wits  restored,  His  carger  with  Humble il
Company, from which he’s now retired, took him
@Il over the world as seismographer. vlerk, tele-
graph operator and vou-name-it. He still has “itchy
feet,”: since retirement he’s ““shipped out™ severai
times as u shipboard radie operator, and just got
back from a three-month trip to Australia, New
Zealand and other Pacific points where he looked
up a large number uf on-the-air triends, some going
back more than forty vears,

Soupy’'s enthustasm for ham radio is evidently
contagious: his wite Beth twho went with him on
his Pacific trip) is WSDUR; his sons Grantland and
pertron are WSOMZ und WSONA respectively.

COMPTGN NEW YEEP

€harles (& Compton, W@BUQ, of South St.
Paul, Minnesota, has been vlected fo a two-vear
term as First Vice President of the League. He'll
also serve as vice president of the [nternational
Amateur Radio Union automatically, under the
tetms of its constitution, and continues on the
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ARRL Executive Committee as provided for in the
Articles of Association and Bylaws.

Charlie, a systems engineer tor data processing,
has bevn director from the Dakota Division since
i960; has heen 4 member of the Executive
Commitiee since 1963 was an additional viee
president for the 1966-1968 term: and eaclier
served as  wvice dlirectar, Dakota Ihvision,
[958-1959. He's 2 past president of the Si. Paul
Radio Club, and was civil defense radio officer tor
more than two years, While a dicector, WA BUO has
been on the Membership and Publication, Housing,
Planning and ¥inance Committees, and setved two
ferms as chairman of the Public Relations Comimnit-
tee, He holds appointment ax official phone
station, is a muember of the A-1 Operator Clnb,
holds the Extra Class license, and is a Charter Life
Member of ARRL.

Carl L. Smith, WOBWJ, of Denver, director
froom the Rocky Mountain Division since 1961, has
heen elected an zdditional vice president (filling
the position which has been vacant sinee the
resignation of P, Lander Anderson. W4MWI,
several monthy agey for 4 two-year term. (ar
sorved on the Evecutive Commiftee trom 1966 fo
[969; ux vice Jirector, [957-1958; assistant diree-
tor, L255-1956 and section communications man-
aper for Colorado, 1959-1960, His ovcupation:
captain, Western Air {ines, Inc,, flving jets,

Gilbert L. Crossley, W3YA, of State College,
Pennsy lvanin was newly clected as an Honorary
Yice Prevident, Gil served the Atlantic Division as
directer froan |984 to 1970, was an additional vice
president i 1966-1968, and was 2 membez of the
Execufive Commitiee Jduring those same years,
Fiest lcensed m 1915, (il has been a member of
the League since 19773 and is now a Charter Life
Member,

Presudent Robert W. Denniston, WODX: Viee
President R, €). Best, WSQKF: Secretary John
Huntoon, WI1LVQ: Treasurer David H. Houghton
and Honorary Vice President Francis F. Handy,
WI1BDI, were all unanimousiy revlected for another
two-year term,

SHIMA NEW DAKOTA DIRECTOR

With the resignation of First Vice President
Coinpton s director from the Brakota Division on
May 13, Larrv 1, Shima, WHPAN becomes ditector
for the balance of Charlie’s term, until noon
Tanuary 1, 1972, [n turn, Larey has resipned as
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section communications manager of Minnesota, to
which he was elected in 196Y, The vice director-
ship, which Larry has held since the first of the
vear, remains vacant until the next regular election
in 1971,

Lurry works 4s an accountant/systems anmalyst
for Homeywell, Inc, and lives in Bloomington,
Minnesota, He's a past secretary treasurer, North-
ern lowa Amateur Radio Club, past phone activ-
itiex manager for Hawaii, and he holds DXCC
under twao calls, He's an OPS, und a2 member of
AREC, RACES, the A-1 Operator club, aud the
active Navy Reserve, where he’s a beutepant
commmander. His ham activities encompass traffic
work, contests and DX chasing,

PHOTO FEEDBACK

In a lastminute reorpanization of “Happen-
ings” copy last month, a photo of VE3CO receiv-
ing the ARRL Certificate of Merit from VEIUU
ended up next to a caption about Explorer Post 13
of Nashville, Tennessee. Our apologies to all! We're
trying again this monih,

EXPIRATION OF STATION LICENSES

FCC has amended its rules For the amafenr
service to veflect the current practice. An addi-
tional-station license, regardless of when issued,
will expire on the same date as the licensee’s
operator  license; section 97.59 (b) has been
amended by fthe addition of a senfence fo fhat
effect,

CB INFORMATION

FCU has adopted a new policy under which it
will fine licensees tn the Class D Citizens Radio
Service for first-time viotations in four instances —
use of pseudonyms instead of calls. use of over-
height antcnnas, operation an unauthotized fre-
quencies and use of finear amplifiers for excessive
increase of station power.

Alsa on the CB scene, FCC has sel uside
Channel 9, 27,065 kHz, for emergency communi-
cations involving the immediate safety of fife or
the immediate protection of property or communi-
cations necessary to render assistance to a motorist

only when immediate action is required, Other
alterations have been made in the rcules to Furiher
limit and define use of CB for emergencies. Those
having need for the complete story should write to
FCC requesting “Report and Ovder in Docket
18703,” refeased April 27, 1970,

MORE AMATEUR RADIO WEEKS

July 11-17 is being observed in North Dakota as
amateur radio week, coinciding with the Interna-
tional Peace Garden hamtest on Julv 11-12 under
the joint sponsorship of North Dakota and
Manitoba radio ciubs, Governor William 1. Guy
mentions scientific development of eleetronics and
radio: military communications during World War
il and Korea: emergency work during the blirzards
of March, 966 and communications during the
1969 and 1970 floods as accomplishments of
amateuy radio deserving of the hanor.

July 1970

The Boy Scouts of America have a relatively-new
program for high school boys and girls: specialty
Explorer Posts. The Badio Amateur Transmitting
Saciety of Nashville, Tennessee, sponsors Explorer
Post 15, specializing in ham radio. Here David
Rogers tries to copy a transmission while Beth

Guinn  heckles. Post Advisor is ARRL Delta
Division Director Max Arnald, WAWHN, If yvour
club 15 suffering from tired blood” or could use
an interesting project, ypu might contact your
focal Scout office about the possibiiity of sponsor-
ing an Explorer Post in radio.

Cleveland, Ohio, picked the week of Apnl
19-25, based on the Dayton Hamfest the ¢nd of
that week, for its proviamation by Mavor Carl B,
Stokes, Free messages Tor setvicemen and interna-
tional good will were among the reasons for the
citation, tequested by the Apricot Net,

And Englewood, New Jersey, continued its long
string of consecutive amateur radio wevks, picking
the National Amateur Radio Week, lune 21.27,
which culminates in ARRL Field Day. Mayor Ned
Feldman dguoted FCC's Basis and Purpose of the
amateur service (Section 97.1 of our rules) aod
wentioned specilically the FD exercise, Englewood
Civil Defense ~ Disaster Contre’, and the Pngle-
wood Amateur Radio Associatic. in his proclama-
fion,

COMING: NATIONAL CONVENTION

This vear the ARRL WNational Convention
returns to Boston where the Federation of Fastern
Massachusetts  Amateur Radio  Assoctations s
completing plans for 4 big threeday atfair. The
Statler-Hilton Hotel will be hesdquarters For an
international gathesing of vadio enthusiasts and
their families September 25, 26 and 27, As of press
tirme plans fave been announced for (CC examina-
tions all day Friday, a special old time radio show
lby Bruce Kelley, presentations by AMSAT
{Amateur Satellite Programs will be presented all
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three daysy and a fun nite {dinner, drinks and
show) af the Playboy Club of Boston,

sutueday’s programs incinde exhibits from all
major ham eguipment manufacturers, 4 bus trip to
ARRL hemdguarters in Newingtor for a toor and
luncheon returming to Boston in time for the big
banquet and show in the evening with keyvnote
speaker FOC commissioner Rebert Lee, Sumduy’s
programs again will clude technical sessions and
will wind up with the prize awards, Both days
special features will be in progress including a Y1
and OM hus tour of historic Boston, ¥ 1 luncheon
4t a famous restaurant, the ARRL forum, comput-
«r demonstrations, RTTY, FAX and TV displavs, #
W receiving contest, and 2 flea market thring your
ald gear or some money or bothD), The New
England DXCC will incorporate their topnotch DX
programs for 1970 into the National Convention.
The vit boys will he presiding over an international
confab and will also feature programs on fm
repeaters, The tall-in station will be operated by
the Honeywell radio club from the top of the
Prudential center.

The ¥T. programs have been expanded consider-
ably amf will inciude features from two directions

the YL ham and the YL non-ham, OMs should
have no qualms xhout hringing the hoss fo this one
for theze’ll he plenty tor her to do ~ and unless she
sets away, info some of Roston’s fancicr shops, it
won’t be expensive, vither! Regisiration will be §3
early hird, $4 at the door and will be required of
4l OMs |2 vears old and up, Registration of YLs is
encournged but is optional. The Saturday banquet
will he befitting the vecasion — steak preceded by
lobster hisque! Tickets for the Saturday night steak
banquet, dance ([0 piece orchestral and show are
512 per person including afl taxes amd gratuity.
The Friday night steak ragain!} dinper including
two cocktails #nd & show are $10 per person.
Unfortunately, the Playboy club can anly seat 200
persons so Friday’s affair will be first-come first
served on tickets — when thev're gone, they're
wone! Prices on the bus trip to Newington will be
announced fater buf  wifl be modest. Ticket
requests should he sent to: HUMARA, /o John
McCormick, 572 Berkley Strect. Taunton, Mass.
02780,
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1970 ROARD MEETING MINUTES

MINUTES QF FPHE
F970 ANNUAL MEETING OF THE
BOARD OF IMRECTORS
The A merican Radio Reloy Leavuie, ine,
Mav b2, 1470

1} Pursuant o due notice, the HBowrd ot LhHre
ertors of The Amertcan Radio Relay Eeague, Ine,,
met in annnalb session at the Shoreham Motor
Hotel, Hartford, Unnnecticut, on May 1, 1970 1he
meeting was called to order at (0100 Lo, with
President Rabert W, Denniston, Wé DX, « the
Chair. #nd the fellowing directors present;

Rov L. Alhright, WEEYH, West Lulf Division

Max Arnold, WAWHN, Delta Division

Knhert York Chapman, W1GV, New kngland Diw

Victor (. Clark, WAKFC, Roannke Division

Charles Gl Compton, Wd BLUO, Dakota Division

Harry J, Dannals, W2TUK, Hudson Livision

Noel B, Eaton, VE3CT, Canadian Division

Sumner H. Boster, W GO, Midwest Diviston

b Umelin, Wa AR, Pacific Division

john R, Griggs, WeKkW, Souithwestera Division

Philip k. Haller, WOHPG, Central Division

Harry AL MeConaghy, W3EPC, Atlantie Division

Alban A. Michel, WEWC, Great Lakes Division

Carl B Smith, WeHWI, Rocky Mauntain Div.

H. Dle Strieter, W4D(S, Southeastern Division

Rabert B, Thueston, W7PGY, Northwesternidiy.,

Also in attendance, as members of the HBoard
without vete, were Wavland M. Groves, WENW,
First Vice President: R, (. Best, WSQKF, vice
Presidents and Iohn Huntoon, W1EVD, Ueneral
Manager, Also in attendance, 4t the invitation of
the Bourd us non-participating  observers, were
Atlantic Divisinn Vice Directar Jesse Bieberman,
WAKT: Central Dvision Vice Director Edmund A
Metzger, WOPRN: Dakota Division Vice Director
Larry 1. Shima, WOPAN: Deltz Division Vice
Wirector  branklin Cassen, W4WBK, CGreat lakes
fivision Vice Phrector Currin k. Skutt, W8KSZ:
Midwest Thvision Viee Director Ralph V. Ander-
sur. K@NL; Roanoke Division Viee Director L. Phil
Wicker, WAACY: Southeastern Vice Birector
Charles I, Bolvin, K4KQ and Southwestern Fv-
i Vice Director Arnold Dahlman, WaUEL
There were also present Honorary Vice President
¥, E, Handv, W1BDI: Treasurer Pavid H. Hough-
tan: General Counsel Hobert M. Hooth, §r., W3PS
Canadian Associate Counsel Arthar K. Meen, VE3-
R X5 Assistant Giengral Manager Richard L., Bald-
win, WIHIKL: Communications Manager tigorge
Hart, WINIM: Senior Assistant Secretary Perry Fo
Williams, WIUFED,; Q8T Acting lechnical Kditor
Pourg DeMaw, WICER: VHE Editor kdward b.
Tilton, W1HDQ; and Public Relations Coosuliant
Non Waters,

2% Moved. hy Mr, Chapman, that the Board
adopt the published agenda after addition of Jtem
13 for a second round of director motions: hut
there was no secomd, 50 the motion was lost, On
motion of Mr, Conpton, after dJiscussion, unan-
imanusly VOTED to amenid the mgenda by providing
an additional ltem 13 for a second round of
director mations, a0 additional [tew 14 tor the
appointment of committess, and an additional
ltemn 15, transferred from earlier n the agenda,
covering expenses of committess. Whersupon, on
motion of Mr. Gmelin, unacimously VOTED to
adopt the agenda as amemled,
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3 On omotion of Mr. FPhurston, imanimously
VOTED that the minutes of the (969 Aonual
Mesting, arnd the 14849 Special Meeting, of the
Board of Directors are approved in the form in
which they were tssued by the Secretary.

41 Moved, hy Mr, McConaghy, to owrect the
minutes of the 1969 Special Mesting to pravide
that only vice-director travel espenses taa Board
Meeting are allocated tn the division allotments;
but the Chait tuied the motion out of ueder at this
time.

8 On motion of Mr. Chapman, unsnimously
VOTED that the annual reparts of the officers to
the Roard of Directors are accepted and the same
placed on file.

&) Mr, Eaton, as chairman, presented the repoct
of the Finance Committee; Mr. Thurston, as
chairman, presented the report of the Planning
Committee;, Mr, Albright reported for the Member-
ship & Publications Committee; Mr, Haller, as
chairman, presented the report of the Public
Relations Committee: Mr, Groves, us chairman,
reparted for the Merit & Awards Committea; Mr.
Clark presented the report of the Special Com-
mittee on a form of League field organization; Mr,
Gmelin  presented the report of o Special Com-
mittee on a Joint Oscar/ARRL Amateur Station:
Mr. Chapman presested the report of a Specal
Committee on Establishment of an ARRL Foun-
dation; Mr. Dannals presented the report of u
Special Coramitiee on Fyalnation of Boacd Meeting
Provedures. During the course of the ahove, Tech-
nical Consultant Genrge OGrammer, WIDF, entered
the mevting.

7y On motion of Mr. Haller, unanimously
VOTED that the annual reports of the directors to
the Board of Directors are accepted and the same
placed on file.

) At this point, supplementary oral reporis
were offered by the officers of the League and the
General Counsel,

91 The HBoard was in recess for luncheon from
{2:30 p.m, {o 1:25 p.m,

10) Moved, by Mr. McConaghy, to amend by
law 18, in the fifth and the ninth lines of the
edition of August f, 14967, to add after the word,
“director,” the words, “and a vice~director.”™ But,
after discussion, further clarification being needed,
on motion of Mr. Chapman, unanimnsiv VOTED
that the matter is laid on the tuble,

11) Moved, by Mr. Arnold, thai all licensed
amateurs fitteen vears of age or younger shall
initially hecomse u full member for 4 membership
fee of five dollars {$5.00) to be paid in full to the
League; application of these memberships tn he
made only through affifiated cluhs, which must
attest to the eligihility of the applicants. After
discussion, on motion of Mr. Gmelin, YOTED to
amend the motion to pravide that 1t he referred to
the Membership and Publications Committee for
sfudy, The yuestion then being on the ariginal
maotion as amended, the same was unamimously
ADOPTED.

123 Moved, hy Mr, Michel, that we expand the
dav-time code practice operation of WIAW to
inciude the transmission of ARRL bulletins, After
discussion, on motion of Mr, Clark, unanimously
VOTED to amend the motion to provide that it be
referred to the staff to investigate the feasibility of
such expansion. After Further discussion, the ques-
tion then being on the original motive as amended,
the same was unanimously ADOITED.

[ 3) Moved, hv Mr. [annals, that the Federal
Communications Commission be  petitioned to
change the tawer limit of the 3.8 MHz voice hand
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fram 3800 tn 37850 kHz, moaving the 3R00-3900
LHz restricted segments, as presently apportioned,
tn 37503850 kHz, and permitting General/Con-
ditional Class use of the remainder of the voice
segment. After extended discussion, moved, by Mr.
Foster, to amend the motion by striking the text
and substituting therefor the following: That the
Generat ("nunsel be instructed to petition the
Federal Commuaications Commissinn that radio-
telephony freguencies available o the Geperal and
Conditional Class licensees be changed to read
ABS0-4000 kHz, with no change in the Fxtra and
Andvanced Class segments that now prevail. After
further extended discussion, moved, hy Mr. Clark,
that ta permit further discussion in committee, the
matter should he kaid on the table; but the motion
was rejected. On the motion to smend, & roligall
voate was reguested; the result was 13 in fuvor, 3
opposed, so the motion wus amended. Al the
directars voted in favor of the amendment except
Messrs. Dannals, Griggs and Strieter, who voted
upposed. O mation of Mr, Chapman, VOTFED ta
reconsider the vote on t{he amendment, On a
second roftcall vote, fhere were 12 in favor and 4
apposed, %o the amendment to the motion was
confirmed; on the second rollcall alf the directors
voted in favor except Messrs. (lark, Dannals,
Griggs and Smith, The guestion then being un the
motion as amended, the same was REJECTED, o
vntes in fuvar to @ opposed; those voting in favor
were  Messrs,  Albright, Clark, Foster. Gmelin,
Michel and Thurston: those voling opposed were
Messrs,  Arnold. Chapman, Compton. Dannals,
CGriggs, Haller, MeConaghy, Smith and Strieter;
(Canadian Director Faton ahstained).

14) The Board wias in recess from 4:05 pom. ta
4:25 porm,

3 e 0 IR
XS O . 0 ¢ 0

THE e

How old can kids be when you first introduce

them to amateur radio? Well, [Dorothy Bush,
WNPVNE (extreme right of picturg), had a unitin
communications for her second grade class in
Lincoln, Nebraska. Bussell Ritzman, WAGLGR, {at
rigl put the class in touch with another at Merritt
Island, Florida after much preliminary classroom
work at hoth ends, The southern halt of the
contact was upheld by Roy Durso, K4ADJN and
Ace Goodwin, WAWEL, The adult just visible
behind WA@ LGR is Dorathy's OM, Gene. (Fhoto
by Winfield Howland),
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Time out for “Look at the birdie.” From the left, seated: WADQS, WHBUO, WSEYR, WEQKFE, W4WHN,

WEKW, WGZRJ, WSNW, W GG, WIPGY, W3PS, WRDX, W1 L.VQ, W1UED, Treasurer Houghton, VE3RX,

YE3CS, W1QvV, WOBWI, WSWC, WAHPG, W2TUK, W3EPC. Standing, from left: W1IKE, WOPRN,
WEUEI, PR Consuitant Waters, WAACY, W1DF, WAWBK, WOPAN, K4AKO, WICER, WINJIM, WBFSZ,

WI1BDI, WAKFC, KONL, W3KT.

15) Moved, by Mr. Foster, that the General
Manager he authorized to wifer a wne-vear half-
price membership to opew Nowvices when they
obtamn initial license: but there was no second, so
the muption was Bost.

Lad On mation of Mr, Chapman, after discus-
sivn, unanimouwsly VOTED that the ARRL Com-
munications Department initiate = § 60-mater hand
contest oriented to promote uctivity in this band
uf frequencies.

17)On maotion of Mr, Thurston. unanimously
YOITED that the regular members, Board and staff
[iaison members of the VHE Repeater Cammittee,
atid other groups and individuals, be commended
for their outstanding vontribution in preparing
#dvice te the Board in connection with the current
FUCQ Repeater Proposal.

18y On motion of Mr. Gmelin, unamimaousty
YOTED that the President is instructed to eon-
tinue, for 2z one year periad, the special committes
to study the possible establishment of a joint
(scar/ARRL West Coast station at Foothill College,
Los Altos, Califuraia,

131 On motion of Mr. Clark, after discussion,
ungnimously YOTED that the following rules and
regulations concerning ARRL memhbership advis-
ory committees be sdoapted and incorporated as a
separate «ection in the publication *“Asticles of
Association and By-laws of the American Radio
Relav lLeague™ and that the two existing com-
tnittees, the Contest Adwvisory Commitiee and the
VHE Repeater Advisory Committee, be enabled to
function in aceordance with them:
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RULES AND REGULATIONS
CONCERNING ADVISORY COMMITTEES

The following rules and regulations provide tor the
establishment of national wdvisary committees,
composed of guabfied amatewrs. to undertake
studies, review proposals, and b0 communicate
dudvice, recommendations and expertise from the
Lengue’s membeeship to ifs management i various
specialty areas of amateur radio:
1. The creation of 2ov Advisory Committee shall
he the determinatton of the Board of Directors.
% The petition for establishment of an Advisory
Committer shall outline the purpose of the
Committee, the proposed scope of 1ts activities,
artd the means by which the Committee proposes
tn communicate among its memhership for the
purpose of discussion, Jdebate, and to reach a
unnsensus on tpatters under study. This petition
is to be presented to the HBoard by the sponsoring
flirector.
3. The initial rembership of the Advisory
Committee shall be selected by fhe President of
the League, emploving consulting asstance of
the sponsoring Director snd otheegs us he may
deemn desirable to secure the services of those
hest able ¢ provide the expertise sought, Com-
mittee members shall be chosen from AL RO R, 1.
memhers nominated by the membership-ut-large
in response to appropriate noetices published in
G8T.
4. Commitiee membership, for practical reasons,
should be limited to Fewwer than ten, and the
exact number and any geopraphical or other
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proposed  limitations on  committee make-up
shall be autlined in the original petition for
creation of the Committee. A member’s initial
term of office will be either for one or two vears,
as designated by the President, with approxi-
mately one-half the initial members having one
vear terms and the remainder having two-vear
terms, Members may be reappointed for no more
than two consecutive twa-year terms, hut are
again eligible for appointment fo committee
membership after a Tupse of one vear,

5. A method shall be proposed by the petition
for selection of the initial Chairman. On or about
May | of each vear the President, in consultation
with the committee members and lizison mem-
bers, will select the Chairman fo serve for the
ensuing year. Chairmen will serve for no more
than two consecutive one-year terms, The Chair-
man  shall designate and identify one of the
committee members as Vice Chairman, tr gssist
with and provide continuity in dicection of
commitiee affairs,

6, Candidates for committee mermbership may be
naminated af any time, and require three spon-
sors, each of whom is a full member of ALRR.L.
A call for nominees will be made in September
ST each year. A file uf eligible nominees will be
nuintained at Headquarters for use as a source of
replacements,  The  President. in consultation
with the committee Chairman and liaison mem-
bers, on ot about November | of each year, shall
select replacements for members whose terms are
expiring, or shall reappoint them for g subse-
quent term, as appropriate.

7. Advisary Committee authority shall be limited
to the preparation of recommendatinns within
its specialty area, bhased upon consultation with
seegments of the membership amd upon Com-
mittee studies; these are tn be presented tn the
staft andfor Board ss appropriate to the situa-
tion.

3, One member of the Board of Directors or an
elected officer of the Leajpue shall be designated
hy the Prestdent as a consubtant and ex-officio
member of the Advisary Unimmittes, acfing s a4
point of contact hetween the Committee and the
Board.

9, One member of the Headquarters staff shalt be
designated by the President as a couvdinator and
ex-officio member of the Advieory Committes,
to provide Statt assisturce, where veyguired to
assure viability of the Committee through ade-
yuate communication of information pertinent
to the activities of the Committes, tn initiate
action to replace members who resign, to secure
the resignation of thase who hecome inactive,
and to assist in oany way possible to improve
Committes effectiveress in providing 4 link to
the membership and performing as a sounding
hoard for management reterence.

10, Headquarters Htaff personnel, wherever
appropridte, shall refer membership inquires and
proposals to fhe Chairman of the cognirant
Advisory Committee for consideration and com-
ment, routinely informng Advisory Committee
members of substantive matters impinging upon
the Committee’s specialty area aud soliciting the
Committes’s views, although these need not be
minding. Items  requiring  Committee  action
should be so identified,

11. The identifv and addresses of the Advisory
Committer metnhers shall be routinely carried in
N, to facilitate direct member contact, Space
shatl be ullocated in QST, as appropriate, to
report upnn the activities of Advisory Come
mittees,
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12. An Advisory Committee which is no longer
dctive ar serving a  useful purpose may be
discontinued by action of the Bourd of Dicec-
tors.,

200 On motion of Mr. Smith, unanimously
VOTED that the ARRL National Convention in
1976 be scheduied for Unlorado at a specific date
and city to be designated later,

21) On motion of Mr. Griggs, after estensive
discussion, unanimonsly YOTED that the Board of
Nirectors does hereby direct the General Manager
to effect the perindie pubtication of names and
addresses  of felevision set manufacturers who
furish free to their customers high-pass filters of
other inferference rejection devices.

227) Moved, by Mr, Albright, that the General
Manager be authorized o expend a sum, not
greater than tweaty-tive ithousand dJodlars
($25.000), for preparation, printing and distri-
hution of aue hundred thousand (100,000) copies
of the new ARRL teen-ager bouaklet currently
scheduled for pablication during this calendar venr.
After extended discussion, on motion of Mr.
Gmelin, unanimously YOTED that the matter is
laid on the table. During the course of the above,
Canadian Counsel Arthur K. Meen., VE3RX, under
the necessity of returning to his home, Jeparted
the mecting.

23) On mation of Mr, MeUanaghy, unanimously
YVOTED to take from the table his moting concern-
ing the amendment of Bv-Law (8 On a rollezll
vate, the by-law wias amended, by unanimous
action, 16 votes in favor to none opposed.

24) On motion of My, McConaghy, after discus-
sion, ungnimously VOTED that the General Coun-
sel prepare appropriate language for incluston in
the Articles of Association and By-l.aws which will
clarify and set forth the rade and functions of
Asgistant Directors.

25% T'he Board was in recess for dinner from
&:15 p.m, until 8:30 nom,

26) On matien of Mr, Dannals, after discussion,
unanimousty VOTED that the CGeneral Manager
study the teasihility of paving tor technical articles
contributed to vur official journal OST by League
members. The results of this study are to be
suhmitied at the next meeting of the Board,

27 On motion of Mr. Foster, after discussion,
VIYTED that the General Manager be authorized to
discontinue the insertion of o post-puid return
membership application card annually in QST but
ter contfinueg insertion of same at his discretion in
ather booklets,

D8y Moved, hy Mr. Chapman, that during one
cudendar month of any one vear, to be determined
hy league management, DXCC members will be
permitted to submit less than 8 QSL cards for
credit standing in the DXCC lsting: non-members
may he Jharged provessing costs for this servige, to
be prorated by Lesgue management. After discus-
sinn, the motion was rejected, 4 votes in favor to ¢
apposed, Messrs, Arnold, Chapman, Griggs and
Haller requested to be recorded as vofing ia favor.

291 Cm motion of Mr. Thurston, unanimously
VOTED that the ceeation of an Aivisory Unom-
mittes for DX matters he upproved as recom-
mended in the Planeing Committer report, and in
aecordance with rufes and repulations concerning
the estahlishment of Advisory Commitiees.

A0y Qa mntion of Mr, Gmelin, after discussion,
VOTED, 14 in favor to 2 opposed, the the Acting
Technical Editor is instructed to study the possi-
bility of establishing an on-going informational
service pragram o assist amateurs in solving
interference problems to solid stae hi-fi equipment
and report back to the Board on this matter at the



next Board meeting. Mr. Chapman requested to he
recorded as vaiing opposel,

31 Ga motion of Mr. Clark, unanimously
YOTED that the CGeneral Manager, with the assis-
tance of the Ceneral Counsel, review the series of
recent Commission opinions relating to amateur
participation in civic activities, including the Eye
Hank Network, leading to a request to the Com-
rnission for a declarative ruling or, if necessary, to
petition for appropriate changes in Part 97 of the
Commission’s gules in order to enable continued
caniribution by the amatewr rudio service to
worthy cwic enterprises.

J32) Director Griggs reported upon the work and
revnmmendations of the VHY Repeater Advisory
Committee, and on his motion, after discussion,
unanimunsly VOTED (Canadian Director Faton
abstaining} that the General Counse! include the
taliowing recommembitions in the conuments o be
suhmitted to the Federal Communications Co-
mission in Docket No. {8304

a1 That any rules adopted on amateur repeaters
provide for the maximum of tlexrmlity and the
minimum of restrictions and regmiations:
by Uhat repeater linking and multiple hops he
permitted;
¢} That coded access (“whistle on®) not be
wandatory bnt may he provided at the option of
the repeater licensee;
d1 that cross-band operdqtion of repeaters be
permitted;
©j That subbands for repeater aperation not be
spectfied by the Cummission at this time except
that, in the 144 MHz band, repeater aperation be
voriducted only above 1do MHZ 80 as to permit
the greatest flexibility for development of space
communications in the world-wide exclusively
amateur portinn of that hand;
) That the licenses or another nperator with an
appropriate <lass of license designated by the
licensee be capable of deactivating the repeater
trom gz fixed, portabie of mobile central point in
case of malfunction or improper or unauthorized
use of the repeater;

%) That the 1 kilowatt powee limit applicable

zenerally to the amateur service be applicable to

repeaters: -

hy That fixed, portable and mobile operation of

repeaters ba permitted:

i) That antamatic means to limif the length of a

single {ransmission of a repeater, or a series of

transmissions, oot be reqguired but may  be
provided at the aption of the licensee; and

¥ That identification of a repeater be given at

Irast evety ten minutes of operation by auto-

snatic or manual means and by ¢w, mew, Or voice

at the option of the licensee, with cw or mew, if
used, not to exceed a rate of twentv words per
minute.

k3 fhe League concurs with FCOC% proposal

regarding relaxation of logging requirements.

33) Moved, hy Mr, Albright, that W1 AW shift its
uperating frequency for code practice and official
bulietins ontside the Extra Class segment of the
amateur hands, Affer discussion, moved., by Mr.
Clark, to amend the motion to provide that only
the s0-meter cw freguency be moved. On motion
of Mr, Gmelin, VOTED to ¢all tor the guestion:
whereupon the motion to amend was rejected.
Maved, by Mr. McConaghy, to amend the motion
ta provide that the new frequencies be 3525, 7008
and 14,025, After discussion, on motion of Mr.
Gmelin, VOTED to call for the yuestion; wherg-
upon the second motion to amend was also
rejected, On motion of Mr. Gmelin, VOTED to call
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for the yuestion on the wriginal motion; where-
upon the same was REJECTED, & votes in favor to
% apposed.

34) Moved, by Mr., MeConaghy, that the W1 AW
code practice schedule be modified as follows: (a)
Code practice uily 10 - 13 . 15 wpm 2330 GMT
Change to: 1i-13-15 wpm STTS 5-7 1/2-10 MWF
(k) Code practice MTWTFE 1300 (MT Change to:
S1TTS 3518 wpm. MWE 5-25 wpm 1300 GMT.
After discussion, on mation of Mr Chapman,
VOTED to call for the guestion, whereupon the
muotion was REIFCTED,

A5 Om motion of Mr. Haller, unanimously
YOTED that the General Counsel be requested to
file u petition with the FCC for extension nf time
for comments on Docket 18803,

361 O motion of My, Danpals, unanimously
VOTED that the Board extends its thanks to the
members of the intruder Watch for their work on
special  assignment  assisting the Planning tom-
mittee in ifs recent band study and the Board
heartily eudorses the continued work of this
dedicated group.

F7YOn motion of Mr, Chapman, aiter extensive
diseussion, unanimously VOTED that the provision
of By-Law 2 be applied ta gpplications for renewal
of membership. Bruring the course of the above,
Canadizn Division Vice Director . George Spen-
ver. VE2MS, joined the meecting,

18) Moved, by Mr. Gmelin, that the Ceneral
Manager iy instructed o institute a radio propaga-
tion prediction columa in QS8¥ on a six-months
trial basis. Kut, after discussion, the motion was
rejected, 4 votes in fuver to |2 opposed. Messrs,
Ammold, Chapmane and Gmelin requested to he
recorded as vating in favor.

39) On motion of Mr. tlark, usanimeusiy
YOTED that a special committee including Hoard
and staff representatives be appointed hy the
pPresident to study and make recommendations
regarding any desirable vhanges in (a) the existing
svstern emploved for recording and distributing
mait to affiliated c¢lubs, (b} present membership
requirements for affiliated clubs, and (c) format of
the annual questionnaire sent to atfiliated clubs,
with the ohjective of strengthening liaison with
such groups,

LA

tob Chapman, W1QV; Vic Clark, WAKFC,
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40) On motion of Mr., Griggs, after discussion,
unanimously VOTED that the General Manager is
hereby directed to provide funds not exceeding
three thousand dollars for the production by Dave
Bell Assaviztes of Hollywood, Calif, of a motion
picture film featuring amateur radio, intended for
sale and distribution only to high schaols or similar
educational institutions with the conditional pro-
vision that the proceeds received over cost be
applied towards the retivement of the League
investment,

41) Moved, by Mr. Albright, to take from the
tuble his mation concerning the production of a
teen-age hooklet: but the motion was lost, 6 votes
in favor to 9 opposed.

42) The Board recessed ut 11:20 p.m., recon-
vening at 9115 a.m, on May 2, with all directors
and other persons hereinbefore mentioned in atten-
dance except Messrs, DeMaw, Grummer. Meen,
Tilton, and Wicker,

43) On motion of Mr. Thurston, unanimously
VOTED that the General Manager is hereby auth-
arized to reimburse the division directors for actual
expepses incurred by them during the year 1970,
in the proper administration of ARRL affairs in
their respective divisions, up to amounts as fol-
Tows:

Canadian Division Director 1750
Atlantic Division Director Jooo
Central Division Director 2400
Dakota Bivision Director 2o
Defta Division Director 2H00
Great Lakes Division Director 2500
Hudseon Division Director 2800
Midwest Division Director 2200
New Fngland Division Birector 2700
Northwestern Bivision Director J500
Pacific Division Director 3500
Roanaoke Division Director 2000
Rocky Mountain Division Director 1606
Southeastern Division Director 2500
Southwestern Division Director 3500
West Gult Division Director 2900
44) On motion of Mr, Gmelin, unanimously

VOTED thut to cuntinue the Boards policy of
retmbursing  Section Communications Managers
and Q8L Managers of the League for certain travel
in furthering ARRL organizational activities, the
General Manager is hereby authorized to pay
during the year 1970 a total amaount not to exceed
$13,500 under terms prescribed by the Comemuni-
cations Manager for SCMs, and the General Man-
ager for Q8L Managers, following the general
pattern established by the Board.

45) On motion of Mr, Gmelin, unanimousiy
VOTED that. to continue the Bomrd’s policy of
reimbursing Section Emergency Coordinators for
certain travel in furthering ARRL organizational
activities, the General Manager is hereby author-
tzed to pay during the vear {970 a tetal amount
not to exceed 38,000 under terms prescribed by
the Communications Manoger, following the genera
pattern established by the Board.

46) On motion of Mr. Origegs, unanimousty
VOTED that, to contihue the Boards poticy of
reimbursing National Traffic System officials above
the section level for certain approved travel in
furthering ARRL orpanizational activities, the Gen-
eral Mavager is herehy authorized to pay during
the year i 970 a total amount not to exceed $6,000
ander terms prescribed by the Communications
Manager following the general patiern established
by the Board.
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47) Or motion of &y, Arnold, cnanimously
VOTED that the General Manager i3 hereby auth-
aorized to pav during the period between fanuary 1,
1971 and the 1971 annual meeting of the Board,
expenses against usval authorizations for adminis-
trative and committee operations in no greater
amount than 1970 authorized amounts.

48) On maotion of Mr, Foster, unanimously
VOTED that the amounts of $313.90 for the West
Golf Division, $5E25.35 for the Dakota Division,
4nd $116.73 for the Canadian Division be author-
ized as additfonal seimbursed expenditures for
19649,

49) On motion of Mr. Eaton, wnanimously
VOTED that the Finance Commitiee he authorized
to invest the proceeds of the Insurance policy on
the Jife of the late K. B, Warner in acvordance with
the general policy followed for other League funds.

50t) Moved, by Mr, Chapman, that By-Law 5 be
amended, ai line 8 of the August 1, 1967 edition,
effective July 1, 1970, to read, “at his request pay
dues of $2 per year,”. After discussion, the motion
was unanimously ADOPTED, 16 votes in favor to
noie opposed. So the By-Law was amended.

513 On motion of Mr. Chupman, uhanimousty
VOTED that this Board approve and appoint the
firm of ¥rnst & Hrnst as auditors of the League for
the calendar and fiscal year (971,

S2) On motion of Mr. Compton, after discus-
gion, unanimously VOTERD that the kKinance Com-
mittee undertake a study of the present level of
pensions being paid to retired employees of the
League, investigating particulariy their adequacy in
view of the present and continviag increase in the
cost of living; this study to include the cost nf
funding any increase recommended, and the
cost of extending such un increase to present
employees; the resulis of such study to be ve
ported to the Roard as early as possible.

5N On motion of Mr. Groves, unanimously
VOTED that in recognition of thetr skill and
pérseverence in the fleld of 2300 MHz moon-
bounee experimentation and their contributions to
the growth of earth-rhoon-earth communication,
the League presents the (969 Technical Merit
Award to William L. S8mith, W3GKP, of Spencer-
ville, Maryland, and Paul M. Wilson, WAHHE, of
Colliersville, Tennessee.

54) The Chair ynnounced fhe opening of nom-
inations for the office of President. Mr. Foster
nominated Mr. Denniston. On motion of Mr,
Chapman, unanimously VOTED that the nomina-
tions are closed and that the Secretary cast ane
haltot naming Robert W, Denniston, W@DX &5
President of the League for the ensuing term.
{Applause),

558) The Chair anmounced the upening of nom-
inations for the office of First Vice President. Mr.
Gmelin nominated Mr. Eaton; Mr. Eaton steted he
appreciated the honor, but for many practical
reasons could not accept, and therefore, withdrew
his name. Mr. Albright nominated Mr. Groves, Mr.
smith nominated Mr, Compton. On motidn of Mr,
Chapman, unaniltously VYOTEL that the nomina-
tions are closed. TRe Chair appointed Messrs,
Bolvin, Cassen and Metzger as Tellers. The Tellees
announced the result of the halloting as follows:

Mr. Groves - &

Mr. Compton 10
Whereupon Chatles G, Compton, WARUO was
declared elected First Vice President of the League
for the ensuing term, {Applause),

56} A standing novation was given to retiring
First Vice President Wavland M. Groves, WENW,



The Board at work.

for more than thirty-five vears of outstanding and
devoted service to the American HRadio Relay
League, including 20 as Vice President.

57 The Chair announced the opening of num-
inations for 4n additionzl  Vice President. Mr,
Foster nominated Mr, Groves: Mr, Groves ex-
pressed appreciation but withdrew his name from
nomination. Mr. Thurston nominated Mr. Best, On
motion of Mr. Chapman, unanimously VOTED
that the nowminations are closed and that the
secretary cast one ballot naming Roemer (). Best,
WS5QKF, as a Vice President of the League for the
eusaing term, { Applause},

%) The Chair requested any other nominations
for an additional Vice President. Mr, Dannals
nominated Mr. Smith. On motion of Mr, Thurston,
upanimousiy YOTED that the nominations are
closed and that the Sveretary cast one ballot
naming Carl L, Smith, WOBWI, as a Vice President
ot the League for the ensuing term. (Appiause).

549) The Hoard was in recess from 10:55 g,.m. to
11:05 a.mn

i) The Chair announcedl the opening of nom-
inations for Honorary Vice Presidenis. Mr. Albright
nominated Mr, Groves, On motion of Mr. Gmelin,
upnanimously VOTED that the nominations are
closed and that the Hecretary cast one ballot
electing Wavlund M. Groves, WSNW, an Honorary
Vice President of the lLeague for the ensulng term,
{ Applause).

61) T'he Chair tequested any other nominations
for Honorary Vice President, Mr, Chapman nom-
inated Mr. Handy. On motion of Mr, Huller,
unanimously VOTED that the nominations are
cinsed and that the Secretary wast one hallng
electing Francis E. Handy, W1BDI, an Honarary
Vice President of the League for the ensuing term,
{Applause).

&2) The Chair requested any other nominations
for Honorary Viee President, Mr. WMeConaghy
nominated My, Crossley. On motion of Mr. Smith,
unanimousty  VOTER that the nominations are
closed and ithat the Hecretary cast one ballot
clecting Gilbert L. Crossley, W3Y A, up Honorary
Vice President of the League for the ensuing term.
{Applause).

63) The Chair announced the opening of nom-
inations for Secretary, Mr Dannals nominated Mr,
Huntoon., On motion of M, Michel, unanimously
VOTED that the nominations aure vlosed and that
the President cast one baltof electing John Hun-
toon, WILVD, as Secretary of the League for the
ensning term, { Applause),

64} The Chair announced the opening of nom-
inations for the office of Treasurer. Mr. Chapman
nominated Mr. Houghton. On the motion of Mr.

Foster, unanimously YOTED thut the nommations
wre vlosed and that the Secretary cast one ballot
clecting David H. Houghton us Treasurer of the
Leagie for the ensuing term, {Applause).

%1 The (hair amounced that the Board would
now proceed fo the electon of Four directors to
the Executive Committee for the ensumng year, On
motion of Mr., Gmeiin, vnanimously VOTED to
adopt procedures for the election of the Execulive
Cnrmittee requiring rebailoting when the plarality
of an apparent winning candidate s less than a
majority of the total votes cast, Nominations then
heing in order, Mr. Clark nominated Mr. Oannals,
Mr. Michel nominated Me. Eaton. Mr, TPhurston
neyminated Wr, Clark. Mr. Foster nomimated Mr.
Thurston, tMr. Chapman somipated Me, Gmelin,
Mr. McConaghy nominated Mr, Griggs; but Mr.
Griggs withdrew his name., Mr, Compton namina-
ted Mr, Boster. On motion of Mr. Smith, unan-
imousty VOTED that the nominations are closed.
The Tellers announced the results of the halloting
as follows:

Mr. Dannals 14
Mr. Eaton 14
Mr. Clark 12

tir. Thurston 1%
Mr. Gmelin 7
Mi. toster 5

Whereupon Harry 1, Dannals, W2TUXK, Noel B.
Faton, VE3(, Vietor . Clark, W4KFU, and
Robert B. Thurston, W7PGY were declared elected
as members of the Executive Committee for the
ensuing term. (Applause).

66) On motion of Mr., Gmelin, unapimously
VOTED that the General Manager is instructed to
study €he possibility of publishing a sertes of
technical acticles in Q87T which outline simple
portable and emergency hand-held radio equip-
ment, suitable for emergency cummunications
operation,

67) Moved, by Mr. Cimelin, that the Comununi-
vations Manager is instructed fo change the present
10tkmile fimit rule for olub aggregate contest
scores, tno he set at 178 miles. Atter discussion,
noved, by Mr. Chapman, that the motion is laid on
the table; but there was nov second, so the motion
to iable wus lowt, After further discussion, the
madion was adopted, §0 votes in favor to 4
opposed, Mr. McConaghy requested to he recorded
ax vuting opposed.

a8%) On mokion of Mr, Origgs, unanimously
VOTED that the Board of Directors does hereby
approve. in lien of the approval for 1971, the
request of the Associated Hadio Amateurs of Long
Beach (Calif.) for the presentation of a natiomal
convention of the ARRL in 1972 aboard the
Cueen Mary in Long Beach, Calif., Jduring the
perind September 1st through <th (Labor flay
week-end).

6v) On motion of Mr. Griggs, after discussinn,
unanimously YOTED that the Hoard of Irrectors
does hereby direct the General Manager to request
the various consumer oriented rating magavines to
tnclude in their reviews of TV receivers and refated
home enterfainment cquipments the radio fre-
quency  interference rejection characteristics of
such units,

70} Moved, by Mr, Griggs, that the Board of
Diirectors does hereby direct the General Counsel
to petition the bederal Communications Com-
mission for the establishment of element type
examinations for amateur license ypplicants, in-
cluding code rteguirements for the Extra Class
ilicense, with applicants receiving credit for ele-

QST for



ments passed for any given class of amateur license
over a perind of time not to exceed ninety days,
Moved, by Mr, Gmelin, to change the maotion to
change the credit term to une vear; but, after
discussion, with the ¢ousent of his second, Mr,
Gmelin withdrew the motion. On further motion
of Mr. Gmelin, after discussion, unanimously
VOTED (Canadiau Director Raton abstaining) to
amend the motion by siriking the text and
substituting theretor the tollowing: that the Board
instructs the General Counsel to continue his
efforts toward the estahlishment of examination
ctedlts in amateur examinations. ‘Fhe question then
hetng on the motion as amended, the same was
unanimously ADOPTED (Canadian Director Eaton
again ahstaining).

71) On motion of Mr. Griggs, after discussion,
unzmmously VOTED that the Planning Committee
be authorized by the Board of Directors to study
ways and means of setting up a pilot program to
provide VHF and UHF coverage of major metro-
politan areas with services comparahle to those
givenn over WIAW, such ag bulleting and code
practice, with such stations to be located at high
elevations and coutrolled from a remote point.
First Vice President Groves occupied the Chair
during a portion of the ahove discussion.

72) The Board was in recess for lunch from
12:45 pom, to 1115 pan,

73} On motion of Mr, {riggs, unanimously
VOTED tn reimburse 100,78 additional costs of
operation of the VHF Repeater Advisory Com-
mittee, and to wocate an additional sum ot $200
for the retnainder of this vear.

74y On motion of Mr. Albright. YOTED, @ votes
in favor to 6 opposed, to take from the table his
motion concerning funds for the production of a
teen-age promotional book. Moved, by Mr. Gmelin,
to cali for the yuestion, but, with the consent of
his second, Mr. Gmelin withdrew the call, Moved,
hy Mr, Afbright, to amend the motion to provide
that the General Manager be authorized to expend
up to $1,000 for preparation, printing and study of
a small number of copies of a3 new ARRL
promational hooklet far teen-agers scheduled for
gppearance later this vear, After further discussion,

Max Arnold, WAWHN,

July 1970

New "Veep' Charlie Comptan, WHBUO (center);
President Bob Denniston, WODX; Secretary John
Huntoon, W1 LVQ, {right).

an motion of My, Clark, unanimously VOTED to
amend the amendment to provide that the sehject
he rveferred to the Membership and Puhlications
Committes. ‘The guestion then being on the
motion to amend, as amended, the yame was
unanimously ADOPTED. The guestion then being
o the maia motion as amended, the same was
unanimousty ADOPTED.

75) Un mution of Mr, Albright, auanimously
VOTED that the Board express its sincere thanks
for the untiring work und devotion fo the League
and to amatewmy tadic by the vice directors,
assistant directors, SCMs, SECs, (QSL Managers,
and all members of the League, It is the sense of
the Board that their contribution to amateur tadio
has dope much to enhance amateur radio, parti-
cularly in the fields of fechnical development and
public service,

76) On  motion of Mr, CUlark, unanimously
VOTED that the Board of Directors of the
American Radio Relay Leagie express its most
sincere appreciation tn the Honorable Senator
Barry M, Goldwater, KTUGA, Arthur Godfrey,
K4LIB, and Bill Leonard, W2SKE, for their invai-
wable, expert and voluntary contribution fo the
preparation of the *“Ham’s Wide World.” This
documeniary film, now being shown throughout
the world, receives much of its thrust from the
generons endorsement implicit in their participa-
tion,

7 Maved by Mr, Clark, that the Articles of
Association and By-Laws bhe amended as necessary
to eniable holding two regulariy-scheduied Board
meetings per vear (commencing in 1971) and that,
insofar as possible, commiftee meetings be sched-
uled so ag to coincide with these in order to
conserve time and travel funds. After discussion,
on a rolleall vote, the motion was rejected, 4 votes
in faver to 9 opposed, with 3 abstentions. Those
voting in favor were Messrs. Adbright. Clark,
Compton, and Dannals; those voting apposed were
Messrs. Arnold, Chapman, Eatou, Foster, Gmelin,

78



Grigge, Haller, McUConaghy and Sivieter: Messrs.
Michel, Bmith and Thurston abstained.

78} On maotion of Mr, Clark, after discussion,
unanimousty  VOXTED that an aanual report be
prepared hy the Public Relations Coosultant, to
inelude his views and recommendations regarding
public refations, membership relations, and other
matters of managerment concern, based wpon his
assessment of events and developments durcing the
preceding vear.

79) At thiz point Mr, Clark presented reports
from the Contest Advisory Committee, and from
the Radio Amateur Satellite Corporation ( Ab-
SAT).

B0 On motion of Mr, Clark, unapimously
VOTED that funding not o exceed 5200 per
vormmittee be authorized as administrative expen-
ses for the Contest Advisary Committee and the
3K Advisory Committee.

81) On motion of Mr, MeConaghy, unanimously
VOTED that the Board of Directors express its
most sincere appraciation to A. Prose Walker,
W4BW, for his contribution of “Mandatory cun-
siderations relative to expansion of American
phone hands® dated April 27, 1970,

&) Moved by Mr. McConaghy, that the follnw-
ing vorrection be made tu By-Law 12 in the
Articles of Association and By-Laws, edition of
lapuary 1, 1970, page 5, 6th line, after the words
“such members,” to add the tollowing statement:
“He is authorized to appoint assistant directors as
personal appointees, throughout his Jivision. 1'hose
dppointees. assist the director by keeping him
advised of conditions und requirements for their
respective areas in respect to League require-
ments.” But there was no sevond, sa the motion
was jost.

83 Moved by Mr. McCUanaghy, that the tollow-
ing correction should be made to Article 5 of the
Articles of Association, edition of Januvary |, 1970,
page 3, 7th line, after the word “director,” to add
the following statement: “The duties of the vice-
director, in addition to that specified, will be to
assist the irector in the performance of his
specified duties, when he so desires, andfor repte-
sent him  when necessary ax  the seuation or
occasion warrants.” But there was no second, so
the motion was losi.

#4) On motion of Mr. Haller, ananimously
VOTED that ihe Board extends its appreciation to

Don Waters; Phil Haller, WOHPG,
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the bield Engineering Bureau and the Amateur and
Citizens Hadio Division of the tederal Communi-
cations Commission and to the Canadian Depart-
ment  of Communications {four their continued
axsistance and cooperation in admintstering afTairs
of the amateur body during the past year.

#5yOn motion of Mr. South, the tollowing
resolution was unanimousiy ADOPTEN:

WHEREAS, Miss Lillian Safter, W1ZJE, has
served the Americun Radio Relay 1eaguoe faithfully
and well a8 Communications Department Admini-
strafive Augsistant for 40 vears, and, WHEREAS,
she has been throughout that time an example of
uimost devotion to duty and thereby has contri-
histed to the growth aid stature of the League and
Amateur Radio annd, WHEREAS, she retires from
the League's yutive staft on October 31, 1970,

NOW THEREFORE BE [T RESOLVED that
the Board of Directors of the American Radio
Relay lLeague, in anneal meeting assembled, do
herehy express to Lillian M. Salter, W ZJE, their
deep appreciation for her jong, diligent and faithfut
service to the League and amateur radio,

#6) On motion of Mt Gmelin, unanimously
VOTED that the section of the Planning Com-
mittee report concerning election procedures is
referred to the General Counsel for advice and
further report to the Planning Committes,

87) On motion of Mr. Chapman, the following
resolution was unanimously ADOPTED:

WHERFEAS, <eorge CGrammer, WIDF, has
sepved the Americon Radio Helav League for more
than 40 years with cutstanding skill and devotion,
for most af the time as Technical Editor of our
journal Q8T as well as Technical Director of the
League, during which time he has made outstan-
ding contribniiong to the growth and stature of the
League, and WHEREAS, he retired from the
Headgquarters active staft on Janeary 31, (970,

NOW THEREFORE BE 1T RESQLVED that
we, the Bourd of Directors of the American Kadio
Relsy League, in annual meeting assembled, do
heteby express to George Urammer, WIDFE, our
deep appreciation for his long and diligent service
to the League and amateuwr radio, and our hest
wishes for many happy vears in a well-deserved
retirement.

RY} Moved, by Mr., Chapman, that this Board
hold a special meeting on November 7, 1970 to act
upon the holding of bi-annual meetings and to
conduet any ather legal business. After discussion,
the mation was REJECTED, 5 votes in faver to 10
apposed, Mr. Griggs regquested to be recorded as
virting in favod.

591 At this point, the President announced the
following commitles appointments:

kFinance Mr, Eaton, Chmn
Committee Mr. Unmpton

wr. Thapman
Pianning Me, CGmelin, t‘hmn
Committee Mr. Michel

Mr, Foster
Membership sl Mr., Albright, Chmn
Puhblications Committee  Mr. Clark

Mr. Arnold
Public Relations Mr. Haller, Chmn
Committes Mr, Criggs

M. Strieter
Merit & Awards Mr. Groves, Chmn
Commitiee Mr, McConaghy

Mr, Dannals
{Mr. Thurston.alt.)

QST for



%0) On motion of Mr. Compton, after discus-
sion, unanimously VOTED that the comments to
be submitted in Docket #8803 deal with the
propoved Section 97.87 (f) on identification of
stutions and specitically recammmend that the inter-
pretation of rules governing which vall to sign
etfective almast since the beginning of asmateur
radio be reinstated; that Section 47,67, concerning
the power limit, be clarified; and that Section
47,89 he altered as necessury tn insure continuance
of amateur privileges of experimental one-way
transmissions,

217 0m motion  of  Mr, Foster, unanimonsly
VOTED that the General Manager is hereby auth-
orized to pay expenses for the operation of ARRL

committees sduring the vewr 197, but not fo
exveed amounts as follows:
Finance Cominitiee S 2000
Planning Committee 15040
Mermbership & Publications Committee 200
Public Refations Committee 1500
Mertt & Awards Commitiee 6010

1) Whereupon, on motion of Mr. {iroves, the
Board adjourned, sfne die, at 2185 p.m,

D33 {Time in session as @ Board L4 houss, S0
minutes; tofal direct authorizations, 577,706,776}

John Huntoon
Secretary

The other end of many, many phone patches -~
Thomas M. Stock, K2GQJ maritime mobile Region
3, aboard the hospital ship USS Sanctuary
[AH-17), The crew says ""Thanks’' to these ops:
KG6CM, WBAOR, W7BA, W7KWQ, WBKVH,
WEERC, KHBAX, WBBGJS, W2AFQ, WBaDIU,
WBVHR, WOFEE, WEBIG, KG6FR, WATCYF,
WYGGK, WBFDG, WAGBESQ, WHYXB, WSCUT,
W2PCG, WaBJ, WeMBD.

EXFECUTIVE COMMITTEE MINUTES

MINUTES OF
EXECUTIVE COMMITTEE MEETING

Na. 30 Aprtt S, Lo

Pursuant to Jue potice, the Esecutive {"om-
mittee of The American Hadio Relay League, Inc.,
et ut the Shoeeham Motor Hotel, Hartfored,
Contt,e af 2000 pam. April 39, 1970, Present:
President Robert W. Dennistan, W@DX, in the

July 1970

Observing — Midwest vice R, V. Anderson, K NL,
{left) and Larry Shima, WO PAN, now directar trom
Dakota,

Chdir; kirst Vice President Wavlamd M. Groves,
WANW: Directors Vigtor C, Clark, W4K#C, Charles
G, Compton, WABLUO, Harry 1. Dannals, W2 TUK,
anld Noel B. Faton, VE3ICH and Generasd Manager
Tohn Huntoon, WLVQ. Al present were General
tiounsel Hobert M. Booth, Jr,, W3PS, and several
directors preliminary to attendance at the anuual
meeting of the Baard of Directors,

On  wotion  of  Mr. Dannals, affiliation was
unanimousty GRANTED to the following socie-
ties: Aberdeen Amatenrr Radio Club, Aberdeen,
Miss.: Amgteur Radin Oluh of Bridley S, High,
bridley, Minn.. Anaheim High School Electronics
Chih,  &nabeim, CUalif,s ARKC-UD Radio {lub,
Youngstown, Ohin; Austin Ares Amateur Radio
Club,  Austin, Minn,; Hattelle-Columbos  Radio
Club, Columbus, (hioy Camelback High Schoot
Elpctronics ¢ lub, Phoenix, Ariz.. Cherry Hill High
HSohool Wast Amateur Radio Wlob, Cherry Hill,
ML Ulinton Uounty Amateur Radio Assoviation,
Wilmington, Ohia; Colorado DX Assaviation, Den-
ver, Colog, Fuvlid High Sehonl Radio Club, Fuelid,
Ohio: Farragot High Amatenr Ruadio Clwh, Con-
cord, Tenn,: Henry County Amateur Radio Club,
Napoleonn, Ohio: Hollvwood Amateur Radio Club,
Hollywood, Fla.: Hopolulu DX Club, Alea, Hawaii;
Horace Mann Schoof Radio Club, Bronx., N.Y.:

Famesville- DeWitt High School Amateur Radio
Club, DeWitt, N.Y.: K-W Society, HBrook Park,
Ohio: Middlesex Amateur Radio Saciety, Crom-

well, Conn: Monticello High Schonl Haum Radio
Club, Montwcelln, N.Y¥.; Mount Baker Amateur
Radio Chiby, Ine,, Heilingham, Wash.; New ("airoll-
ton  Amatewr Radio Assovistion, Lanham, Md.;
Nightly Absurdifies for the Nlespy Amateur Net
Associgtion, Marton Graove, I1.; Northwest Arkan-
sas Amateur Radio Ctub, Springdale, Ark.: Robert
E. Lee High School Amateur Radio Clnb, Mont-
gomery, Ala: 5t John's University Amateur Radio
Ctub, CUoHegeville, Minn,: San Antonio Repeater
Urganization, a0 Anfonin, leves,: 3an Carlos Civil
Defense Amateur Radio Club, San Carlos, Calit.;
Shamrock High Amateur Radio Cluh, Decatur, Ga.;
Sharon Amateur Radio Assaciation, Sharon, Mass.
Smoky  Mountain  Amafeur Radio  Fransmitiing
Suociety, Kingsport, Teun.: Southern Feninsula
Amatewr Radio Kluh, Haumpton, Via.: 3 M Amateur
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Behind the Diamond

At the 118, Navy’s submarine base in Groton,
Conn., there's un Acoustical Research and Develop-
ment Division whose job it is to “keep the Silent
Service silent.” And at the head of that division is
an articulate atnateur, Robert York {Chapman,
WI1QV, wha since Januaty. B, 1965 has been
Jirector from the New England Division of ARRL.

Bob first joined the League in 1923 und the
next year acquired the call 1QV which he has held
ever since, He's trustee, life member, past president
and past activities manager of the In<ity Radio
Clab, Ine, of New London, Connecticut, and
served as chairman for 21 consecutive hamfests
held by the viub. He's also a past civil defense
director for the town of Groton, Bob is a Charter
Life Member of the League, member of QUWA,
QOTC, IEEE and the A-1 Operator Club andg holds
appointment as an official phone station, vfficial
bulletin station and official observer. He's been on
the League’s Fimance Committes since his fiest
bBoard meeting, and currently heads a special
committee to draft a charter for an ARRL Founda-
tion.

Number 25 in a Series

Bob und his wife Marge live in Groton, Con-
necticut, and have three suny, a daughter and 13
grandchildren. Bob is an active member of the
Poquonnock Bridge Baptist Church and of the
Order of Nobles of the Mystic Shiine,

Radio Club, Maplewood, Minn.; Thres Rivers
Radio Ciub, Breckenridge, Minn.: Westinghouse
Amateur Radin Cluh, Mountain View, Calif,; Yel-
low Thunder Amateur Radio Club, Inc., Baraboo,
Wise,

¢n motion of Mr. Groves, Life Membership was
unanimously GRANTED to the following appli-
cants:
Peter {3, Adely, 4r., K2MHP/WB2AFT: Robert P,

Arnold, WATEEB; Bruce N. Becker, W3ATW:
Francis &. Brien, VE3IGMD: Sam P, Carroll,
WIILE: K. B Coates, K4RQES6; Lee William

Conk, WASWNEK: N. H. Davidson, KSIVFEF: Ray
Day, WA4LVP; EHlias titheridge, Jr., W41 J.
Bradley Flippin, KeHPR; Mathew G, Gibbons,
KoPV: Bruce ¥, Hagemeister, WOMGV: franeis 5.
Harris, W1 FZI; Everett M. Hawley, Ir., K&JITT:
Harry D. Helfrich, W3ZM: Waldemar Horizoy,
WIKVL; lee D, Hovev, KOFKX: Erling R. facob-
sen, WOKBE[K4QJY; VYictor B. Johnson, Ir.,
K4GXV: Willlamm D. Koch, WASLBQ/WB2IDWS;
Thomas M. Kulas, WAPIAW; Donald [. Liste,
EolPV: Gloriz H. MeBbaniel, WOGHO; Leo AL
Miller, WB4FLUO; David H. Morgan, WBLBPA/
WB4JIN; Donaid J. Myslewski, K3CHD; Stirling M.

OFFICERS’ REPORTS AVAILABLE
TO MEMBERS

Each yvear the offices of the league
make comprehensive written reports to
the directors. The Hoard has made these
reports available to interested members.
in a volume which also includes reports
of the directors. The cost price is 31.00
per copy, postpaid. A copy of the finan-
cial statement vnly is available without
charge. Address the General Manager.
ARRL, Newington, Conn. 06111,
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Olberg, WISNN; Peter Radding, W2DI(Q; Clayion
N. Schlenker, W4AZU: Dwight W. Smith, K¢CER:
Pavid W. Stamps. WSCWE; b, Stanley Stoops, fr.,
K718 Charles S, Weller, Sr., E4MRZ, Ernest L,
White, Jr,, K4AAB; Lee Wical, KH6BZE, George F.
Young, WSKQD.

On motion of Mr, (lark, the Committee con.
firmed earlier appraval of a Geargia State Conven-
tion in Augusta on Septemher 19-20, 1970, and a
Rozpoke Division Convention in Raleigh, North
Carolina, on COctober 31-November 1, [970; and
newly granted uapproval for the holding of a
Southeastern Division Convention in Miami, Flor-
ida, on January 2324, (971, a Great Lakes
Division Uonvention in Grand Kapids, Michigan,
April 16-17, 1971, and a Southwestern Division
Convention in Anaheim, Califoraia, on September
6, 1971,

New England Division Director Robert ¥York
Chapman, W1QV, reported to the Commitiee on
plans and progress of the 1970 National (lonven-
tion in Boston.

On motion of Mr. Clark, unanimously YOTED
that the sum of $1500 is made available to the
Radio Amatetrr Satellite Corporation (AMSAT) to
hielp underwrite administrative expenses.

There being no turther business, the Committee
adjourned, at 2:3% p.m. JOHN HUNTOON

WILYVQ — Secretary

B Strays R

Kistit and KioBZ on Johnston Island jointly
annopunced the 24 hour “*Marathan™ QSO party
primary for LS. uperators un ssb ondv. Take this
apportunity to add new country to vour DXCC
eredit, DOO1Z to 23597 July 4th 1970, Suggested
freq. 28.6, 21.4, 14.3, 7,18 MHz. ¥For this event
oily send QSL with s.ase, 1o WABENE for
prompt confirmation,




CONDUCTED BY ROD NEWKIRK,* WOBRD

How:

Apple polishing W reverse, ug wo insisted last,
month, really does nothin® for nohody nobow.
It" more subjeetive than objeciive, more emnn-
tional than promotiionsl, more destructive than
canstrierive.  Pehaw, anvone can throw a
werpy taurn over somnething rtheyv don’t dig,
We're horn with thar talent; for tunatel}.‘ most
of us antgrow 1,

The ancient phoonv-with-phone aud nuats-to-
rw poelarization that lay dormaent durmg ham
radin’s recent capefree woud enreless vears has
erept ot of the woudwork wgain, No ham
likes being shoved around Inm his favorite
bBunds, If his hahits are bardened the pushing
oall the more irksoine. Now, after vears of
contenied oblivion to each othee, ianed
code specilists e weed by FCO to sunple
each other’s bag or lose a1 few seleet kHaz.
Tain’t generallv u jovous prospect ior either,

Well, maybe ' time more of us plaved the
garne, 1IN und otherwi=e, with brosder pep-
spective, Any phone hater whe  thinks all
mikes belong on 11 meters evidendly doesn't

grah the masteriul job done by sideband DX
And traflie nets h,\' it and dday oot on b
handx. He swho hollers, ©Aw, angone ean vik-
vak” has never ~swented as NUS for o faste
nmonving nmplv-statton phone group, In such
activity properiy VOXed ssh now provides ve-
markably effeetive voiee Hexibility, This apple
{luliklm\ € l‘-»ll\'

As for annende charseters noisily waithng for
oW To po away, the laws of phivates are siacked
hesvily wgainst Cem. Aoy given pumber of

©TR62-H West Tawrener Ave., Chieage, 11, 60855,

13 Mre

HB®s AFM and GJ, left and right, join this year's DX-
peditionary parade through ruggediy beautiful Liech-
tenstein, Such vaniages overlooking the Rhein are
perennial candidates of “How's® QTH of the Month
photography, QOscar and Fritz are HBPs AFM and GJ
back home in Zurich. (Photos via WITCW)

waits precisely piled on o single frequeney, like
wirens on elgergeney vehicles, have an awiul
lot going for thewn, inciuding possible fantastic
selecitvity at the recviving end, The value to
aateur radio of its ew tonl obyviously will in-
erease diveet]ly s baml orenpaney, f noise pol-
lution gnd arher propugaiion adversities, Not
hatd to pulish thet apple,

Then we have our various vhi, BTTY, fm,
ete, apples B0 shine. Too big a joh for this
litle corner, so von're cxhorted to help, No
need to smudge another's pel winesap, OM;
Just pretry up vonr own, The sport will be the
hrighter »1] urouml,

What:

Many nf the png will be down af the beach ne deep
in the woods these warm Iazy rlwﬁs Others prefor vaea-
tioging st home wic the hate hamls, Not o had ides,
that, Just hanl gour station into fthe hack yard aned
soak ap sorne st while vou piek off & few rew ones,
OM, Crwreust and ramy? Just pleg moa <hack sun
Iatop, peel down, lesur hack aod twirl yome beamn, 14 jt's
i U-meter desnprn yon i he hohpoahhin® with some of the
aiys and pals ilasted in the 14-3Hz voiee 1IX cutalogr 1o
toflew, Frequeoeies, i hHe ahove the 14,000-k1z bawl
e, appear parenthesived; digibs vitande parens go for
Cireetnwrelr Mean “I'hne whole Jrowes. By continent, thew,
‘:) (J phome, zcconling fo word trowg the eluhs here-
- atter mentionerd, Wx 210X K 3HNEK 4YOR BYRA
EYGR OLNQ, Ks 4TWT BEF YPY1D, WAs 1VHT 1A
WML 2BOT RHS 2BPL 2HDYZ 3GVE 3JHB 4470
BROQW, WEB4s IYR and KZG, shounds with interestiog
il varied aceents from
A SIA  AC3PT 2ty 14, AP2s &A1) (340) 3,

- IX, MEO12, EP2s RE OB 123 7233 15 DX (223
15, &W OCTW o085 4, HLSs TITT (173) 12, UV (218 12
WL WW (2300 11, HMIBB (195) 14, HSs 1ABO (240) 16,

R (165

TARH 17, TARU 14, TACH ez 11 108 13, AR 2P
FACY (U0 & JACE |, 15, 4ADR (2421, SAKD 21D
M, HZ1AB (4450 |3, TAF 1N 1GM% TWVE
INMAM 30C2Y MG %\Pf) (20d) 13, 4FM SBXK AAE
BN BHRN  RIFY AL SHRME SOALE 9BE G988,
JDY AL JHIs FLR HKG, JRIFGW f19h 17, JTIAG

Y Dy, YY1 C30y 17, IYIAPG (2027 14, KAs BWE
AV GAG (2201 16, ONTF (270 18-13. KRes DA JV KG
(0 IR, ATY (2100 14, NH ONRORH 13, Y8, MP4s RBA
1350 1%, BBW 200y 21, BRY (235) 3, BGY BHH (331
2, MBG TDA, QDS AT (205) 22, AL BZ (200 3-4,
. WROOE 14-15 TAs (and TCs: [KC 2200 1, ING




(233) 20, INF {155) 8, 2E (202) 2, 2RA 210 28C (1D,
GHLY (23) 6, ODDT 2, UAg 9AB 3, PDN 4, SRAX
(23 13-11, 9KOG 9RE 3y HAITL (320 22, 9V X (3220} &,
@A and ) 13, 81w 9L oYk (210) 12, UD6s
DR 180) 4, HEB LIEUJ 21, UF6s AG (233) M- I5 CA
L0y 20, CR (I0dy 3, HE (239 3, kPE, UGs AU NG,
UlBs 1) (180) 12, MF (230) 3, UIBAC (333) 14, UKs
BGIAL (2100 15, BAAH O, YAAN {186) 4, 9ABA (183) 18,
PHAD, UL7SG (I73) 4, UMSBs kol kY F¥ (406) 4,
UV9. OF (260) 13-14, LR (205) 3, UT, UWs 9AL 9AF
13, REA 90U (2100 3, 9WA 4, ﬂ&-i. @iz OLE (150) 14,
V8- 6AAL (3) 15, el (2107, 6DA (10) 13, 6[HH. (280
12, 9MB 1210y 23, VU25 BA BEO {182) 19, BX (2I8) 13,
CK XK (140 6, GE (208) 15, KV [4- 19 NEW OLE
FH40y 98 TG 23D 8.7, VAE (130) 16, XWEs BP (307)
17, Gl (4l 18, CR l24[h i5, OT 1Y QZSU) 15, DK 20y
W 100 (I80) 15, YAs IDLE 7y 2.3, 1mXE 12500 17,
IH1} 1RG 2D SRGHL GUDRC (204) 18-18, YKIs AA
AM 1240 21, XCAs CH 6, MT (23 & RS 14 15
ALOCR, 457s BH (2300 13, PR (BT 16-11, 4Xd4s Kl 4,
DK 13-4, 1F 15, VG (204) 18, AZ4HE 24y 19, TL3AR
12035 20, IQAYL (266) 14, 9K2s AM (268) 1§-19, BF CF

1305) 17, 9M2s AA (210} 13- 1¢, (P Ol bW DX (518 0,
GV o38) 14, KR LN (173) RH RI 203) 16, VI
YNIM DL 1215) 1-2, W¥is CN Nl{. (92 8] F‘i c!55} iy,

PCPT and PM (337) 15.

xERICA—AZs CAF CAH 200 14, CAG (101 13,
CAZ 0, CNBs LI (196) 0, 13l (232> 23, MJ (132) 9,
CRs 3KI) (300) 22, 4BB (1500 10, 4BC f332) 21, 4BK 2,
GAK GFR (189w 6UA 6 6CHD L 6LK cu3uy ¥, oLy
1132) 2u, &J'T 648 duw) 2u, GMK LIHJ [, 6AIX (1412
21, T 1, TCH (w18, TOL 5, FLE (205) 15,
BAG (182) 12, BAJ 12, Crasw (210) d. EAs 88B 4,
BEN I, BKB (250) 8, 8F8 (258), 8HZ (M7 17, 9AA
9AC, ELZy AT (332) 19, AW BA BU 1215 1, B4 4,
ET3s Dy (385) 20, UsSA HEZ) 20, XI, #U 17. FB8s WW
claey 17-18, XX (R8T) 13, XYY (14 12, ﬁZ 13 IT,
Fi8s LG (215) 16, MB (2468) 14, i, FRTs 20 (202) 4,
AR AL A 1? Y (,247) 14, bUlMA (2958) 17,
TIls AT AW |205\ 32, TNSBK, TRSMb (1n 21,
TTBAF 200y 6, TU2s A h, BH 20 22, BX Cs 1
VO= §AH 80T 20 SUR 212y 14, 8C3 168, 9CD (248) 14,
X¥2A4 21 ID: 31\ (46) 92, 54 SR 4, £ (203} 14, 781)
{235) 21, 8138 17, BCH (2553 22 8SDB (th’l 22. 8H 2, 80F;
99BN, (,248) 18-19. LEs 1CQ ICY 1JE 2JE 8JC 341 l233] 15,
410G 0, 5JU £8s ML (455) 5-6 of Marion isle, 3HT LIS
Y0, 3% [358) 4-B and two dozen others, JV8AL (132) 20,
SAJTL. 5H3Is JL LV, SN2s AAE AAR (200) 2f, ABG
(252) 8, BR8s AP 4, AH (215) 15, AR Ax AU lb AN
H l-iuUl i6, KL, 5155 4D (25D 0, BGorLe 7, SYZDR
20 5-7, %kSFQ SZ4c KO 2681 13, KILoon0) 21, KM
Y, 6WBs B DY 11300 23, 7Q7s BO (216) 18, B 15,
JG c1s2) 1%, 10 15, TXs AL (281) 21, MDD ATOL (139)
10, SEIUSA (2021 14, 9G1s G- (154) a4 7, 982 (04
PV 16, SLIRP 1283) 23, 9035 CO (358) 22, DG U1, Fils
Lk L(J i, RD RH, Y% BB (2 7, (R OXE: A4
C168) 12-15, 8P VI and WJ 15,

()LEU\IA-—CZJ.JW (245) 9, DUs | BEN 1B8F 1RT
(I104) 15, IF'B (228) 15, 1FH (201) 15 145V (ER
¢716) 16, 9FH' (207) 1%, 9V VI, (2.(}5) 14, DX1HMI, FK8x
(! (332) 4, AL 8. BH BO (280 1[, FOSs A1 AB AR
17, BH (251> 16, HK (150} 8, BO (1[]51 8, B} BU (178
3, BV (33 4, BX (#48) 9, BY ¢, ON 17, U (850 8,
I(C s AL RY ¢230) 14-15, OT 13, W {20 7, H& l‘Z]l‘I)
JOC0250) 12, RS (205) 12, WH (40 15, KG6s AAY
.{\E}J i, AKR AQV 14, NA(‘ B 4263 15, KHG6: BDR
CGBH ﬁ, W NH, KJGS |51 12‘151 11, D F (268) 8-,
KMos Bl CB (248 2, 1, KB86s HX BY (332) &, (*‘E
2811 5. DH 1245) 12-14, D, KXé6s BU B {B?) 2. DO
LR BT GX, VKs (and AXR) galore meluding [HC 1CR
TAZ FCL 7GC TIL THJ TEW TRM RKE 8\ (2991 10,
AHAL (30) 12, YBN (2501 13, 9KF (320 12, PGA (351
10, 9GN 12401 -7, 9KA {213) 12, 9KJ] 958 YKY LB
9\[M 250 12, ONT ONH (219) 12, $SRA MWD 13 13
9N (220) U DKW (40 15, OLD (2% - 7, ¥Hs 1
P83y 12, 10 ET F134) K .‘ll"l[ (215 13, IBK 2EQ 21*'1
£265) 8-10, 4RC (237 7, 4CD (234) 1i-12. 40G 1230 (2,
4R (2821 910, ELT (2My 5, 6TC 1221 527, VESPH
(850) 14-15, YBs JAAK (310 13, 6AAH 16, &4 AIAR
T2MTY 18, TAAH 9AAJ (A6 13, Q)\AB 13, (’Mi(‘ GAAR
(AL (212) 4, BBD OBY (396 14, ZK1= AJ (288 9,
HA 5, two dozen ZLs (and ZMs) mcIudmrz 1A4°T vk 13,
sP(w- 1135 6, 9M« 6HDN (204) 14 and BFMF (175) 13.

EUkOPE——(’T« TALLIBE 7 IFE 20, 1008 21, 1T 10,

JAK 7, AP 12000 18. 17 2AT (281 9. DMs 20DL
i136) 4, ARMTL, EAs IFD (1Y 3RA 4CX 4LH 6BC 23,
6HN 0, TKO 7KE, EISs AT (47 21, BX BY & H, Fs
IGO/FC GATRIFC (Bl (8, OUCHEC, GBIDX,
GOIDVC, GDs 3EPWN (266) 7, 3OME 9, STXE T, 3410
(2300 N, GERNY (180) 1, GMENW (17D 23, GWs
JROC 3XRZ ANT, HAs 3AM SML ILE (I85) 4,

HBOLL, HVIAS (158 16-19, ten Ils, ISILIO 19-23,
ITs 4K WIR @, JT TTH 2351 6, JWs (Ul {195 4, 3XK
P2 3MN TUH (15 20, EML 3Xs aMN 4GN (3D 2,

80

L1 LAls HUH 22, LE4G (185 17, LG3LG 18, LXa
VL8, S0 L LZIs KRD KE (218) 15, Mis B (343 4
Uy 1, plenty ot OHs (UGS and Uls) with BRJ
150 7-8, OFs 1w ZHGL 20, #TT 18, OKs 1APE 2807
42, IRZ b, ONSRW, OYs IR 1% 2R & &Ny 0-1, 9LV
(290 18, OZ&s ]\W BS (215 a3, SKTBK, 5Ms 2]y 221
SALH SCLW SC8Y BAFH BCEK, SPs 5CKM (163 7,
JAJK OVU, $Vs IHY 23 wWH PWE (34%) 18, OWDD 7,
GWP OWU (a1, THs aWEP (196 20, 4WLS 3MA
1, UAs 1OK 6 (KAK 12, 3YK JEF, UBSs KAW 18,
KM 6, UCZs AQ 16, BE {160 21. UKe INAD 1244
JEBRO(173) I, 2GAA (d0d) 4, ACAA AL (230) I,
FHAW ﬁBBM 6l A% (0D 3, UDSs KM (HT) B, RY
1214) 16, PR A, WH UPIs AY {17f) 7, PA, UQIEAS
(L0 16738, URZLH (218) 7, UTSs AD KEM 5, ATH
ul OZ, UVBACK, UWs 330 21, 3HY (B3) 3, 3WR
ik, UYSs LK X8, YOs 2BB {410 & SBN (210) %3,
TR T, VT (209) 5, ¥Us (and ¥ Ts1 LBCGL B 230D
GH 5 INFY ZRBO Ly, .«n,\o (270% 2, 3 21, SEM 7,
3rve, ZB2BT N0, JAls '5‘220) 17, KE (mm 7, NX
L254) 22, ALY (288 7- J 9H1s B 1232) 23, BU (24l)
&, BX 1 und CL {2535 0-1.

§OUTH AMERICA— CEs (and XOw) 34T 18 3TR

JZN (195 29, UGB 8CA (1501 23, AR SAZ OAR
(2G) 5-5 DTS (335) 5, CPx [MR IGT (130) 93, 1D
AN (183 22, CXICE, F¥Ts A& YT VAL (188) 20, HCs
LBAL 5. LHE IRE 1TH 5, 2FG 2GG/1 ZHM (140) 5, 350
HAR (1091 7, 8GN (104 & HKs 3AK 3BED 3vs 4
1AV BBIM UBKX (225) 3-3, KCds AAD (240) &, SAF
USH Ul USG 3, USH 3, USN (324) 4, UBGQ 1313,
VsV (90 10, USY, LUs 1H8 2WAU S0UK S s AN
KW 3AH 6RL ACZ, OAs 7P 4LW (%61 [, 4TAL T,
PP¥s (anid variants) IMBC LNAX 2PE 4BR §YA (225)
2, YAWD, @ (110 20, 718 5, 50, Plls 4K g BL 23-1,
H]o 10, BW 1 (81) 21, OB (2043 22, DA (40) 23, D
yPs (10t (337) 3, SEQ, 8H% 8hDY (138) 23, ¥Vs IPP
HT4 (160) O, 5SCKR (214) 23, ouu ZP3s CE (& {2.;0: 1,
IN O (23400 b1, 4Ms 18 (335 1, SAY, BRIU (18t 11,
9Y4s AA BW (193 7, u‘ VL z. "UR T &, VT (176
'13' and VV, Do Seuth Ameriea’s phones prefer 15 nnd
b

I FREABOUTS—COFA (35} 1, FGTs ’1H {115 21
XLoo1hay 83, X0 (et 6, .\\ s 11,
FP3s AP (360 12-19, HHIDL (235 0, Hl!ss LA. tsu
NBA XYW 0, HPs cand HUOs) 1DF 1, 1IJC 2AF 3, 2EF
JER 6, HRs 11&.“\3 (192 22, 1HHP (33d) 14, B8 SHHP
EAR TS -'2 20U 2WT'A Ll‘JﬁJ 2, KG4AL (1991 4, KL
ALY Hl\. HEAQH DDRH/KI6 (215 12, DRZ FRI\. KEY
FNH 3.4, FRU GAG, KPds ART COB 4, DI 5 DIA
2, LC 70 KV4s AM 17, DC Gk oF (289 22-23, K%
LA 225 1, LY KK OIL (260) 12, NH OXs 3AA 3AB 2L,
aHE 17, .}HFJ (20 17, 5RC (200 23, 5RG (2160 4, SBL
i196) 10, 5BN, PJs 2(.»\. 20C W SHE 2HT (44} 2
33, 348 (180) 0, 3AY 1200) 19-20, TGs ¥1A YEP 2') ub‘
SGY (I78) 22, VOK 8, 9HV 9XX 1281) 2. 112 |
BW (180) 23, (AP NJVV FCLY ATV, \'Px 2AA [951 Au
2NARL 2A0, TAN {188) b, 2AT 15, 2EQ ZL\ L1IET) K.
IGLE <278 19, 2KC (200 3, 2KM 1200) 1, 2LX IMI
3, IMY 284AB 1%, 2VI (lBU) B, VY 23, 2VY {201} A
SAA (1081 13, 818 ¢216) 16, SNB (135) 0, STE (130} i‘
0G4, TDE TERA ([79) 7. PN INO 9BK (1171 23, [1op.
1, 91_;. wimerous XEs weluding 3AF (§60) 0, $EB 2LK,
¥Ns land ') ICT IDW WW ANT 1RDH 18N 2DX
i KA 45PH, Y 8s (and HUe) 1AG (187 7, 1IN 1P
TMG (150) & 3FH, ZFIGC (315 30, 6¥5s AH 17, AK
AN GA GHB BR UG, 8P6s AR (283) 11-12, AZ BC (13w
lll and 0 (170} 23,

L I

Twenty-cw sjevelopments wet nie abtenhon next month
thanks tn Ws BV (03T, IRCC SKXK 40%M 4YOK
AAYT ABAK BGR SKKW AMAY TYTN BKEC RYGIL
any anNeG, Ka 30U1 $TWI AMHGH SPYR WEPRF
GGXY, WAs IFHU WIKZ IMEBE 2BHI 2ROS 261D%
IKEL BYWR 3GVE 3IHB 3KBD 4074M 574X SYMW
NQYV, WBs ZDHK 4GAH 4]YR 4K7G 0AVY, IER and
YETBAF, Then we'll turn the “How's * Bandwagon over
fo A ewr W IBMHE 1BV {YOR 1(:?’! SEEW TYTN
¥YGR YEY, K8LRE, WAs [FHTU JIRY iJK% LIMR
FROT 2 JHDE 37WR JGVP 4CTM SUAX 4ROy,
WBIGAH, IER, VEIGHO: (40 phonel WAls #HU
FKZ TMR; 180 owr Ws [5WX SYGR okY, WAs [FHU
HRY 2YWR $0%M; (7 phune} Wis RAR WQC,
WAls FHU JMR, VEAGHO: (10 rw) We 4YOK sKZ0
SYGR. HAMHAG/E. Was (IFHU SHER ZKEA SYAMW
Ay, IIRER, VETBAR; (1) phonel Wa ZHNK 4YOK
GUB SKKEW SYGR WLNG, WAs 1FAT 2FO8 SYMW
WY : {15 cw) Ws 1BV AYT AREK EWZO AYGR
ALNG, KEAMHG/E. WAs IFHU (IRY LK% MR
PREE SBHT 2R 2LEFD INOR MDA JKEA zYwl
AGYVE AIGY SUAX AYMW MIEH 98SQY GPX'T, WBy
2ORY AKZG AYMW GAVY 108, WNs JNA 4 %L
SO0 oCTIR, HHER, VEz §GHQ TBAF: (15 phnnp)
JHNK 4YOK 3GB SKEW SYGR OLNG, K 4TWT
BYT. WAs IFEU LIKE JJHBE, ¥WBs 4KZG 9AVY and
ALY, Climb abosrd, OM!

QST for



Where:

/\FRICA—I‘)a.homey dilemrmaa solved—there really were
dJ two TYBATEs. No, 1, W4KIL, wasn't aware of
No. s legitimacy until research by WABAUD clanfed
things, WARIL used the will trow May, 1967, through
May ‘69, atd rissionary Ted 8chultz was authorized 1o
sign i} 2t f\amlngnu from Noveinher, 1968, mto May of
89, 1f you're not in Fred's TYBATE log try u nute with
L to Mr. Sehultz at 605 Melba 5t, Hattieshurg,
Miss,, 394H L ... ... - Although be may ulrpadv have one
or mote hy the ftime this mets around. FISHM secks o
\tntesn’le Q3L helper . . ... - CRE4GO, who assists with
CRIDB and I‘}{HA(: QELing, wants his own cards via
htlgfands RSGB bureay, George stresses, however, that

GEMY only relava hig Q‘\I,e whd holds oo CREGU logs,
Hnme with CTIAS. Angoluns, by the way, are reported
using their XN prefix now and then . -, ., = WA-!WT(}
diselaims connwetion with CR4BC QR Ling |, ..
ter z three-yvear lapse I'm anes wgain Q8T manager fnr

FEAAT,” afirms WANJE, specifying  the ecustomary
sase (seli-addressed stamped envolopesi fram WK
applicants, sue, blus IRCs (Internationn] Reply Coge
pong) from others . ., . _ 9X5RIT s XYL tells WATV
that the OM has been off the air for years, Herateh
another . ...~ . - Knock 9USTD off W3UHK's DX pedition
nf the Manti CHTs manngerinl list. fon,

A BlA— pr taken on Q8L chores for AP2KS as of
<A Mareh 27, 7970, sononness KETWT, “Khalid is 2
14-MHz ssh biFf whe seems o be working the wurld
with his hnmemmle Bl-waiter,” . PYRZAM QRLs
10 per cent,” finds WALEPIL, (iunnmmq with Moham-
mad vin 2 voiee |, W’ent Const DY Rafletin learns
that 18TPB now lmnllh-% g own OSline | L
W'y Wonifor points ot that WOVZE laes not o
Ol chores for the nresent HTAKIL, corrently the call
of Msan A R, Boles performed for & previous HLAKH
aiven 19622788 . . .. _ WIHNK's tour us HMIET QRL
rER eeMMences W .Th Q%ﬂﬂ of thre April. Joe's disties in
EP2TrX’s hehalf starh with May contuets L ., . TAT
QRLs will bp answered affer mv refurn o the hnafp~ "
promises KRAIV who Toft Oloe i lute May,

P UROPE - (2MT informs us that the [SEGR IRT,
<4 Huorenn will be closed fron: Oetoher 10 to Navem-
bier 6, 1970, No nailings fimed to arvive hetween those
dates, f wan please, while Avthur fakes the sup s
GaMbived L UASFE. not UATR Fy js nssisterd
OFLwise hy WIHNK | _ . _, . Evarvbady is atffioter hy a
Q81 jinx or two {ours is cw HRe), After R0 with 43
Ttalians WALTKZE olill yearng for his first 11 QRIL.
WABRQY's hange-nn is TLRAR, pasiebourds, or rnther
the Inck thernof. Roth regions (sually eome through
=lm\h' but siirely via the tureans ronte, OMs.

w OUTH .\MER!CA—”M,V Q81 manager i
b WICTN,” uiirms PZIAV. “but those who wish to
ohtain (NLa dirent mey do s’ | “No pl.mm Aare
expeated tn fly inta Medurdn sound onti Cretober,” Bali
and Brrutty of KOSURY toll WB4GAH. Which pm}mi v
tuenns that QBB apent BWERAPP will fave no logs 1o
work with till then , .. _ - WHBIAVY s feld by HOWIR
that WiKs oy receive faster mail sarvice by wntineg
hita eio Dlepariment of State, Washington, D, 20521,
althaugh the Callbook QTH »l dn . _, . & ninmh]H %
A prefix gets .'. confart workent on oreas mn s does
Chile's XQ Iabel , . _ WIGHK & Co, holed the Apnil
1th-1%th [ops of VAN and PH.

ERFABOUTSE—"All Q8Us receivad have heen an-
swered,'" sinfes WAZGOT referring 1o springbime
Antigua sport as WARGQT/ VP2 anl VPZAA MW .
“Hlad a 91941‘ time in Fohrumy ws ZFIME.” meoounts
WAQQW, “workmp higdreds aof atations without even
tryine. T had eipertad tn recetve 2 grest many reqoests
for Q81= us jadwated by remsarks on the air, Much 1o
1y awepeise, by raid-April T had ressived onfv  forty
enpeds, AP santacts were told tn ORL to iy WWEEHOW
uidrlress. 1'his was changed 2 few venrs hack, Conid the
hovs  he nﬂmx: old  Calthams? (e Gu ZH1dand  all
worked Jdry? Gene weleomes wase, |, - WEKZO ah-
SPPVES, srtain QRLs have heen slow weriving ot I'm
uppreeiative of a very high peresmtage, Mauy DY staa
tioms aod thetr managers suroly must hnee o' lot of pa-
tienee o sit down wnd handle ORTs iy the heavy -
tity required Y KAYRA, with fresh DACC Nao, 0,448 np
his wall. serees and mdds, 2T wouldn’t have confiemed
8 countries vt nf 108 wipked without the nrnt Forelem
Tstape facility of WaHAW, l*ht' Hrt af QETLing 1n everv
Bit s mich fun s working Jeny'' W\‘I\q‘(
frostrated reeipiont of misprinted lEﬁInF far WA CARY

SYQ e, plenada for grester eare a(gnl!l(‘\. mn
OROing nod QRT.Ing. Cimission of sl reports. €R0
amndes and Jates can turn o DY mat's e grey e
wrever o ... WAL indieates that Surinsm is vigring

i wystem dor R::lml!tly valls tn visitors in the fH\llml’: of
Pl-land, Wayne's PZSWW Inhel wis the first 5 aned
down there . _. West Coust DX Huflfetin hus it that
CRFA's lop shlpmamq tn XEIAF have peterad ot
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PJ2PS is a DX regular from sunny Curacao on several
bands. Paul recently qualified for ARRL's Worked All
States certification. (Photo via WI1YYM)

ftry Box 6458, Havana),

LIDXA's  Hullefin  that

hauve  heen

wlso  bhat
TLZOMEs Clowvos Qlang task , - _

cleared ... ...
WAVIO/RVY Ings tnr Septemiber

'f[EJ takes wier

VEIMI tells
=aaae, QR reanests
WIGHR  advises  that

24 threagh  Ortober

29, 1488, sre to hand, al=o that \’PZA(‘ i5 deleted from

thn ll‘{o.\l Q\lung
“onth'
wie MAs LI G
HHBIAGH, KO8T,
VRINEE. YVIAY,

YRAAM und 9Y4VV

Ko $ZCP SGAK, WHRAKNBE,
“Heow's™
ey KYGR, WA2s BPL GMD H]U,
500 and VETBAF., Any worthies it vour way?
‘Alp! ‘Dhese dalicized vollengies covet oTH
menitoned s
WHLAY,
IV 4980,
THAW ©
Whs PHIC and 9AVY,
L qumaﬁvnnl gervices to DN oops mooved -
ARRL ML Bureau sixland  hrsneh pu~heri
23,00 QSLE im Mareh with onjy

Electars 1o ihix lst are

panding hali aps

TITAW,; WAEOE,
WASNSP, XN&ADW:
LIEWR Y, TGIGE,

felpors ?
affer (2
NUTYEC Y

plainta,

(’}CEAN‘]AM\'KQRM ‘s Ingn

after
will neeept foregn ot pUbi‘ﬂLa
fVEs in lien of TRCY, How eome?
= VKARTI teils NCDXC that Sus-

HATW'T
BETWT, hy
Trom non- W/
BN eallerts o, L

mornths
the waw,

roster, ...
vheered {or lJX:e-plmnHIiv Fast el eomeharks
(1 FHEXK,
TIZAP,

7Ms [AATYVE CTB 3PUic,
plus A nides Wa IH!,A\I 201N,

TGO, VPIFR,

FQETers ui the
GDZALM,
NEIDDAM,
#3TDA,

WLKM B,
WHaJR A

VEIBYN and AL2AF7Z

vorrespondents We
Whe 4030 9AVY
clowa tea
HBONGR,
VAR
CRrR3Al GNATXE,
and FURECY,  OA4CY.
ulso KETWT,

WzKNE,

three (uniounded) cam-

offen resrh QRL  tender
ORCiee patipnes,  please.

Ken's

tralia’s ¥R burenu averpges 32000 inbound QRLE wne-

nupdly ., Lo

Now ke

wiy far induadual postal

spevificatsots fonm this maonth's mailsack, He nindful,
In-\m-xm‘ ﬂmt #arh rararmperdaton s nersssprily neither

Hotlieial,’

AJCATZ (via KLINXD
APZKS fvip KETWT)
AXIDR (via W2GHE)
CR4ABC (see toxt)
CRAGO i=ee text)
CRIDB (vis CRALON
EASHA (via AT A0y
E12AT fvia WENII
EPZDX i'vin WIHNTRY
FORT/FC (vin WHTTN)
FRLG (1) WA ED
FAVG/FC (o DRI
FPOLK (tc WH2ZWOLH
HCIRF (via WR2A1UH
HITCAKF (via HKIWO)
HMIEY (vis W3HNK)
HE1ABO (via KIQHS)
HE1ABU (via WHZ(D
HSEACE (vin WA4L'OR)
HSTACW ivia WIHZ
HEJACP fvin Wuv NI
HS3ACY (riz WHBYV
HTA4CT (1o WHIRTWW)
HT4IM (to WSQPX)
IWEMI (vin 1,480
KCAUSY (vin k2K
KHOHEC rvia KHAKITY

AXPAC, 1.0, Hox 204, Port Mateshy, 0T,
SP 850 14 Trans..
LN B.J\ 170, Colon, RP,

FLERR, 1.
HO2EN,

Wuruband,

manmleto NOT ceirate, |, .

PAYHOS (ta W4HOR)
PISWW (ta WOICIW)
PZIAY (via W2PTND
PLIWW (to WIGW)
PLIAY {vin W2CTND
STISA (vin WASRELD
TIZAP (tao WHEFU
TYSATE {rre text)
LASFF (vin W3HN KD
YIP2AAMW (fn WA20QT)
YPIKEN (via WHEATE)
VESPH (via 1ILIREK)
WHFMEC (vin W3Z\)
NOIZN rto CEIZNT
YRBIAAK (via KURYEY
YBAAAL (40 WENW)H
ZDYBY (vin ZRZUATY
ZFIME o WAOO0W)
ZS3CT (vin WIHNEKN
JA2ARM (via 3A2CNDY
JALCL, {vin FARMY
INISE fvin W4RPK
SI3WO (1o HRIWMD
TOTLE ito GALLZ)
SHIBL (via {33V PH)
YHICEB (v (IL.OPY
AVIPA {vig GG3LAPY
Mistrahis
¥r, Somaiiland

HTZDX Hove 73, Grenada, Nicaragia

IS1SARP, PO, Bax 25, Lﬂghml

Barvdinia, Ttaly

8l



KC6CP, R, Boucher, Koror, Pglaus, W. Clarolines, 95‘?40
KLTDTH/KGS, RCA ™ Loran Cormm. Bystem, Hox ¥H
Aruna, Goam
KMeDOQ/K 6, P, Kraux, Box 100,
Clulif,, 966l
ex-iKR6JY lLo WBANT
KS6DI, PO, Rox 263, Pogu Pugo. ULE. damoa, S6920
‘IFZWKF, L8, Nuvr\fﬂ. FPD, New York, N.Y,, 04371
IFZQ?‘;KL Box %L, U8 Na\bta ¥PO, New ‘;nli\ N.Y.
04,
TIZLIT, Box 10240, Han Joss, C K.
PTTRIR, W, &ainecke, Post, Fiapgs, ‘fehad
VESNWT, P.0, Hox 1944, Yellowknife, N,W.T., Capaila
\’K?GN {vir DLIFT or KTY I
VPIAN, PO Hox 394, Antigua, W.l,
VP2MB, P.U, Box 16, Plymouth, Montseret, W1
VR4BC, B, Chaterly, #.0n, Box 9, Honigra, Solomons
YRACD, i<, Box 310, Honinra, Solomuns
WOHLW/ VPG (tn WHIGW)
WAZGOQT/YPL (1o WAZGQTI)
WASTDW /YO, J. Lawson, GBARG, v'o DOT, Goose

Hav, Labrador, Luu.uda. .
Wiﬁgﬁl(ymm, R. Bernard, FPO, New Ywuwk, N.Y,
WS6DL, Box 988, Papo Pago, |18, Bamog, 96820
'&WBCS !% o LY. Fmbussy, APQ, San Fran-
LS, k alif..
ZD3K, PO, an 5"4 Bathurst, Gathbin
ZX2s PA PE fvis W2GHR)
3201, Box 98, Warsaw 1, Pulund Lor via SPSPWK)
SQSCO, PO, HBox W9, lsjm, H.C.

This monih's QTH eommitter: Ws 1ETU 2REE
sMLO SHNEK 4KIL 4YOK 3BZK AGRY AYGR. 90y
QLNG, WAs LITRZ 2G0T 2HIU ZHER 98QY, WBs
4CAH BAVY 00TH, Colmalus Amateur Radio Asaoei-
wtion ‘iﬂiacoxm LW HACL), PPARUs FRX-UE
1DL.3RhJ DX \Uﬂ-Shr‘ct (G, Watts, 82 Bellmore od,,
Nurwieh, Nor. 72 T, ¥ngland), Fur East Auxdimry Has
din League (MY News i KAZLL), Flomas DX Club 71X
fepurt {WAFRO), Infprnahnnal dhoif Wave Leagie
Jonitar (A, Miller, 8% Warward In., Selly Cmi, Hir-
mimghain A }mg]and?, Japan DX Radia Cinb Aullefm
(FARUDY, dopg lsland DX Assuuvmtion DX Auiletin
(WEGKE), Newnrk Wewx  Hadin Club Bullefin  (J,
Heirn, 3822 Marshall ct,, Bellwoml, 11, 60104), North
Lastern 12X Assocntion X Bulletin (KUMP), North-
¢\|‘n Californin DX Clob Xer (Bbox 64K, Menlo Tark.
Calif,, 94025), Southern Cwlifornia’ DX (‘luh Ralfetin

PO, Han Franciseo,

!\r‘r’\ﬁ(.:LD) UB4A's On the Air (0ONs 4AH AVA), WVEH-
HOWN's X press (PAgs KX LOU T VDV W WP,
Titah DX Assariatjon  Hufletin (K?IJE’.Q\ aind West
Cowst DX Bulletin (WASATULN, Thanks!

Whence:

DUTH AMERICA-RCY weleomes sy indulgeues
LY i s wesual Venezuelan Endepemdence DX Crntest
an 3.5 through 2% MHz trom 0000 GMT, July $th, to
24040 the ath, a voice-only plnpnﬂl‘lm’l Trade the cix=
tawery RE001, RMU0Z, ete,, serinls. Stations in onr hemi-
sphere may work any stution outside their own ecuntries
at une paint per contact tiwa pouds per Yenesuelan
t\NJ o B0, 20, 14 pid 10 metersi. this total in be -
tiplied by the nnmhm of band-countries worked (each
Venezuels and U, _eall Aren goes us o countey) for final
multiband scare. Single-op and  single-band eatries are
ueeepted, sl Tng sutwnaries to he postmarked on or he-
fore this Repternher 35th to Radin Clubh Venezolunn,
Py Box 9285, Owracas, for vonanderation of possihle
tnerit  certifications ... ... _ RUHET pelays old-timer
X 1R's renquest for mnwuntpd radia Iiterature, 2 enin-
mardity always scaree in tno mock of the world .
The West Coast DX HuMetin weighs Y VAL i ~oven
May KleQs0=z with nearly 100 countries from Aves isle
DXC's Hulletin leur ns that P71 AR may try a
I)hpemhnnsrv vaeation m  WY¥7-land next mwonth e
test, Andre espevinlly enjoys 40- and XO-meter 1FXing
with 180 watts und dipoles,

S1A—"The gemetatinn  gap  nerows i the  wvient,

- WIHZ's son WATHOX fires up o KW M-2 as HSIACW
fhs--ep duvs, sod WAYOK hears 1het VIIZNBN. offspring
of ‘-U%N]‘;'ﬁr, prevares = ew.stvied DX Dnvoit i Telhi
_____ TWECH, according tn WZMLO, shuts down e
peturn fo \\.‘SDB’I‘ KWEAX g alsu closing but X WHRR
may he haek oo Heotesuber after snowe leave,
Weanwhile n d-element «imd prodigess hnge sus (rpm
WWEDR ..., Es-KR&V  should  bhe  spovng
WHINTH from ¥t Hra;uz aboilt now, % fhrough 3
meters on voies and key, VI apply for an “l\msma
LXCC bt ne W S-Snpver even Aeord Vermont.'
_____ VEIMR.  annually  signs VEBMRAMX from
‘\anm‘n and the TIX QTH tends fn apuil him. “in
laraed "1y BO-font  tower 3s monnted  on w Hepfory
bulding sfod a ISG foot ofiff just 25 yards from the
went says Martin, “Perhaps rext vear ') arrange to
nperata the MRRI, DX Cuntest from thaet loestion.”

82

Cs “My past pear as WalZJ/8 was great—DXCC,
WA{-, WAN, ete.—and [ want to thank all eontacts for
it Bd pow heads for military lmn(lwn‘e duties
Victnam wnd can be reached via Hq. 1ICA-HAM, AFO,
Han Froueisen, Culif., 98307 oo e o A PIKE mnstrur'.ts

iz own srdehaud  geer as uh electronics student in
Lahore,”  movmuents KEIWT. o, o, o WARPBL  learns,
SR AANL, very active oo 20 s»h nwiity leense tor

YICIAM YT work wr August or Hepietnber,”
liaxt \ux;.llary Hadig  Lesgue  ofhivers  ale KA QW
pres., Al wp, UR secy,, SR treax, kB kel LgL, BL
and UK u\lf mgrs., WA awards mgr., A1) =efivities
mpr, and Ll News mbtor , oo - W \?;HIIP and 1M
WATE dropped n oo Kinpg Hussem in May fur JY1-
type silehaml sport ., . _ HS3ACP gvex 3H-DXCC
istlers s break weound 3305 and 705 kHz oear
widnight GHMT,

‘i FRICA -k LaHbdl expevts to replage his venerabls

LA bl hetter  teeewvig fadlides shortly,
Flassun writes, "My FL-50B runs sbout 75 wuits ¢w on
14,096 o 4080 Hz, sideband oo 14,182 ar 21,180, L've
bwrn staymg oo 20 nw‘mra becase 1y receiver ig almost

T on uther pands,’ oo .. Alter & lew years
Atpteside  \WHATFD  resiusey LXing in  dMoorovia ss
ELZALT, WANJF  notes  fhat  Paul  rima Ldberiun
Hroadeasting  Curporstion’s iV department L ..o ..

Liriean odrdments wurtesy literature of amromentnoned
elubs and OS2 AN wonld he QNS3J un Guinen
weotlunent . . . T5AD should be mu-k at his dials by
wow utter French leave. .., FHE FRT VR VS iy

A3 and AO§ are only notew uf “-ﬂ'ﬂ’[) targets wn
his current X peditinbary swing. Ihg Lius's w oeur the
low hand edpes, s ssh around 2705, VOAS, 14,105, dl24b
sk 44,495 kHa . f\lﬁHI‘ fries tn ui-hgr‘ Frvn- Bandd
DX artiste on fow o edges ob 10 through 80 meters
when requested, . .. ;hm-f-s o prowing gluap ot African
elieaeiea Ivequenting 34,500 kHz sround #430-0800 CALT
oo Seturdave, . . o A3 -'UNT hopes te juin a Houvet isle
wenther tepin hefors year's ead, . . VOsLY lost same
skvhinoks it gn Easter hlow, , .. PPSCY auy move fo
the Clamoros come 71 .. . Somaba’x silenes s sand to
he shattered by BUZE'E aeonnd 38,620 kHz,

( CEANIA—"Anyone whn wants to work the Caro=
. Imes, Gidwn, Seipan, eie., will find KGERY wnd
iriends 1 the flicronesiy Net, 14339 kilz b d506-0000
GIAT i week stuls, Tuesidays mnl Thursdays.'' tips
leosk . .. WANJI says YJRBEW S inuctivity ' brokeo
By e Y AP PR IOES | v e . HETWT  weicomed
WM hack to 2 stter ;wuv:utor troubles, . Ben
shows wround 1200 GMT when New Guinen busk hospi-
tal duties perit o ..o WBEKED alerted BMIAAT/K to
‘.pulln 13’8 imminent splashdown nexr the Kermardecs,
“Hoy zaid the spot wax only 70 mijes distant, He "-aW
Apollo 13 for ten sceonds, glowing und fragmenting.’
e By late April WEYGR had enllented eighty AXs
towurd WIA Cephain ook cerfibeation, WEKZO BOVE
s no eineh te find Bty %A% for the NZART wirmon
e WHCVQ and ZLIAH, wine seorsd the first 1LH.-
New Zenjnbd 180-meter {30 back n °31, wot together at
Tarmangz n Aay ..., - Vgnifimsms wia the ciuba
peess; Y BIAAK euperts fn keep his linear aud hemm
sidible from Bogor for a year or two, dnhn warks with
Joya's wprenitural pinglam, FK2ABL now signs
ABL/S 1 Darwin and repocts lightnmg o vicious
threat to N.T. rahin ipstallations with the searching
hent a close wewand, . VESRU has iogged more then
Ra 00 Ss sipes 1045, \rtﬁtlrllng % rerent NUTIXC
tweting, Jmn painted  Willis  island  activity  prospeets
durk dmlewd. , ., Parific X Net offers plenty of juieies
in espaided Thesday and Brdny 1,25-kHz sessions at
GEI- 1000 CIMP, and a Satieday  14005-kHe meeting,
sahie bmes, The jnds move up te 21370 kHz on Sun-
slaas, BSN0-0T00 GATT.
7 UROPE  YOIRE of Roumngnin’s HARE invites your
pleasitre m this vear’s VO DX Contest, woee aned
sade on &0 thgph 10 meters, from 1800 GAIT, August
ist, to 200 the 2nd, Non-%¥Os will frnnvmt the usunl
WETIN, RETUNL, ete, serials tno 7 an pHone, padeh),
prerei P from Beumanian stations the sone plus fwo-
{ktter county destmators florty ot them pesabiel. For
fnal soare mnltiply oeenleted  eontrets hy 4, then hy
the number of 717 handesomtios acenmulated, Loz en-
tre o sgualy for possthle wertitiente awards munst
peastmncked on or hetare September Ist to Roumanian
Amatesr Radio Federstion. P.UY, Hny 1394, Hocharest 5,
Tnefuce full stubion and rontext rdetails plus w sigueed
stntement that neressiiy b amd reeilntions were didy
vhsereed, wnd sndicate single- or multioperstor. sngle=
e maitihand estepory .. o FURM snys 3ARC ‘L onx-
sty s Yank a.«i, frequeneiss inr Wyamng af 0400
00 GIMT peh werh sl o 2 - BIOTA hnpex tn ii%e
Lis TRI-RVE cuthi in Aonaco wnd Andorra late this
wonth, then n LY OH1 amd 3VR envieonments rome
AURUSF - oy oy TR, votnbining results of several 1969

fContined nn page 1382
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CONDUCTED BY LOUISE RAMSEY MOREAU* WBOBBO

1970 YL — OM Resuits

F OR THE twenty years February and March

have been the months when the masks come
oif and YI. and OM pair off in this annual contest
where there is no anonymity of the call to conceal
identity as the YLs hunt OMs, und vice versa, in
the YL-OM contest, with the coveted Gold Cup
prize, and the “fringe benefits” of adding contacts
for the many certificates svailable, as the incentive.

Audrey Bever, KSPFY, YLRL Vice president,
and the contest chairman has announced the
following winners. in YL Phone, first place went to
KP4CL: K7LPZ/VEY, and WA3HUP, was third. In
OM  Phone, KS5MDX took top hanors: with
WOLNGQ, and WATCIR in secund and third place.
The YL ¢w, K7LPZ, first place: WAIHUP, second,
and AX3KS third. OM ow, WILNQ, first, WIWZQ,
second, and K2FIU/6 in third place.

¥I. News and Views congratulates the winners
of this year's contest. The 1971 dates have been set
for February 27-28. 1971, Phone, and March
13-14, 1971 for the vw portion.

Soapbox

The gitls just didn’t have their beams this way [
worked ay many as 1 coudd in the amount of time
dvailable ELZBZ...Tnx for sponsoring the
contest it is appreciated bere - W2ZRUK. , Why
this mania for Q8L to confirm reception? R wsed
to be good enough, and it’s shorter. What are we
suppaosed to send when we ask for a QSL card? -
G3IDG, . Some of the gals are sure speed
merchants, Vy fb too ~ W6BIL. . .Where were all
those Wé gals? As uswal fine operaiing

WYLNQ. . At the same time Vermont QS0 party.
Very bad condx, and European Yis scarce

[TTAGA. . Activity seemed yood except  for
W5,6,7, where were the western YLs?
K5MDX. . .Sure cnjoyed the contest, thanks for

having it — W3IRY. . .Had antenna trouble, but the
highlight was hearing Jinny, IN1RA calling CQ
OM. Te work DX over the long path with 100
watts you have to be first in line — K4RSM. . .One
of my favorite activities in amateur radio, thanks
for the fun — W2AAU, . .1 didn’t intend to go in
the contest but can never resist this one -
VE3IBBO, s

*Y1 Editor ,Q8T. Plesse send all news notes to
WB6BBO% home address; 1036 Fast Boston St.,
Altadena, Calif, 91041,

K@BEPE Marte Wessel, at the YLRL booth at
SAROC, The Banner was rmade by K8ITF, Marge.
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The Winners

YL Phone K4LMB .., ... 658,74
KP4Ct. ... .... 88,308 WASTYH,,.. .. 6,786,
KTLPZVET 78,234 KsBRiU,,....... 1,307
WAIHUP ., ... 44,833 KeDLL ...... 23w
OM Phone WARFSX | .1R.012.50%
KSMDX ... .5,562,50% WASENW A N V2.4
WALNQ .. ..., 2,993% KOLUI...... 15,980%
WALCIR |, 2,890.50% WAYTVM .14,383.75*
YIiCw WRIDBA ..., , 5.340%
KKTLELIVET (28,188 WRBOAZE ..., o5+
WASHUP ... ., 25,370 WOIUV ... H.500%
AX3IKS .. .24,832.50% WQBZWEI. ....... 2,800
, KOKPE 1,504
OM Cw AKIKS .. ... 27,738%
WoLNQ ... .2,682.50% RNL3LS....... 14,140
WEWZO . ... .. 2,565 pJIMB L., . 9, GRTH
K2EIL/6 ..... 2.208%  WAIMEA/HK3 27,368
Y1 Phone resuits KPACL ... .. .. BR,308
WIYPH .. ..... 1,872 KPADGP ..., 2,294
KIQKFD ....1,812,80% ON4QPF ., ... 17,040%
WAIMGO L 38R.28 UV3AGL L., G188
WARKFGS ..., 11,275+ YE3IBBQ . .29,067 50%
WR2ICE ...... 4,284 VEIGIUI,, ..., 13,464
W2EEQ .. ....... 684  VEART ... 26,01 33.75%
WASHUP ... .. 34833 VEAPE........ 5499
W3ITNP ...... 33,731 VESFK ....... 1,995
WAIRLYZ ....16,600% KILPZ{VET .. 78,234

WAZIFWL ... ... 4,023 oM Pkone
WABLEQ .. .. 971,25%  WAI(YR .. .2,897.50%
WB4COP ... .. 10,146 WIBHY ....... 2829
K4RHU .. ..... 7,938 WIBAB ...... 2.520%*
KE4YAK ....... 5,328 KIJAX ......... (31
WAaBIL .. ..... 2655*% WA2BXK......l,534
WAGUWEK ..... 3500 W20QK) ......... 594
WAUMN ... 3,260.50%  WA2IFUA , . ... .. A6 H




Northwest Y Luncheron, K7ADI, K7AMS, WATDGM, WATDXF, WATDXI, WYEIU, WATGMX, WYHHH,
WATHKB, K7KHU, WATKMC, W7L.CS, W7LXQ, WYNIS, KINKZ, K7NQR, K7NX0, KINZO, W7 QGP,
W7QME, and daughter Dariena, K7RNE, W7RVM, WYWHY, WYWLX, W7WMS.

WASHGY 1.920%
WASIXE .. 1120
WASFXX..... 1, 020*
W3IQLW . ... ..., 763
WASKCP ..., ... 528
WIRY ... o3
WAILER ....... 280%
KaGsX .. .1, BUKTS

WAAVY ... ..., 1,050
Waill ... ..., 735%
WAGEID ... ... 720
WAREM ... ..., 825"
WaPWB . ... 532
WAKMS .. ... ... 513
WaUsE L., 393.78%
WaZTW/4 ... 31878*
WaMEA ... .... .. ¥
Wakbo ... ... ia
KSMDX ... .5.562,50%
WASQBRO ... 944,75
KINDO/S .. ..., 440*
WSVWE .. ....... 15%
K2EIUfS ..o ba0*
WaldELI L. 13
WaBll. .. ....... 110*
WeCILM ,.........2

WHILC ..., R
WKL ..o w93
EIWWR....... 125"
WRMXO . ..... 1.%40%

WARPWZ ... ... .. 220
WHBITW . ......, 356%
WRBBCIE ... ..... 280#
WRITDY ... .., L. aTE
WANAN .. ... ... 130%
WBBCWD ..., ... .45%
WILNGQ .. ..., 293
WoONLE ... .}362.50"
WORKAA .. ....... 9

WRODED .. ..

WAGDZL ..., 393,75%
WU . .., . 3585,258%
WAYEVZ ....... 340*
WAQYZX. ... 276,257
WAGOBRG . . . .. 1,140%
WAOQUGZA ... ... 782
WAPTDQ ... ... .. albe
AX3XB ... F
DILGXN oo 300
EL2BZ ... ... ... 166
HE5ABD ......... 36
JHIOGX ... 1.25%
LASQOK ..o.oveet, o4
vOoRGD L 1.551
VEIZ ..., 531,280
VEIER ... B4R, TS
VESIO ... 912
VESTA ..... The 25"
VETAAT ... .. 0 L
IZBKAEF ... L El

IZOBLE ... .. 37.50%
O4A3KE .., .. 31.25¥
Y Cw
KILV ... 08,356,154
WINEL, ...... 15,120
KIQFD .. ... 15,120+
WIYPH ....... 6,721
WA2FGS 11,745%
WATWHE 11.082%
WAZOQU .10,687.50*
WAZCUZ, . ... 9,520%
WHB2ICE .. .5,912.50%
WE2PYL .. ... .. 5,336
WIEBW ....... 2,442
WAIHUP ..., 25,370
WISLS . ... 5,290%
KISQX ....1,281.25%
K4BWO ... .. 9,555+
KAVDO ... ... 7,20%
KARHI ...... 6,780*
RALMB ..., ., 843099
WaBIL ., ..., 3,700+
WRHIH, . ... ... 761+
WASVIW ..... 14,632
KSMXO ....... 6,076
WASSKI 3,277%
KaDLL ........ Log*
WWASUSU . 19,3807
WARESK ..., 14,630
ESONV ...... 13,930

WASOFW ... 12,180
WAREKQ .. .5,337.50*
WASYPY ...... 2736
WABWHC ..., .. 436
WASTVM ....12,6t0
WAPKVL . ... 16,725%

KGZSD ....... 5,585
WAGESM ... .. 3,360
AXIKSE L, . .24,832.50
DIeSKH ... F2.176.25%
sPEbPS ... ... . J200%
GMANYG ... 1,470
OHSRZ ... TEH.257
VEITAMB |, . .4,321,25%
VEAGTL, . ..., 7.896
VEIDZ ... .. 8,640
KTLPZ/VET .. 28,188
YVSCKE .. .2,433.75%
ZLZJO ... 14,240%

M G
WIHOZ ... ... 863
WIDMD ... ... - 51 KF
WIMRW ........ A6
W2AAL ... ... 1,551
K2LEG L., 1,365%%
W2RUK ... . 787.30*
W2FLW ..., 6E2,50F
W2ERUX . ... .....599
WAZRRIQD ., .. L TR 78>
WAHOU ... 1,700
WIRYV ... . 1.537.50¢*
WASEXX ..... 1,384%
WA3HGV ..., 1,350*%
W301Lw .. ..... i.333
W3IOMX .. .. .. 1,181+
WASKCP ........ ahd
WAIMQIL ..., 593 78*
WASIXE ... ..., THR
WIADE ... Y43,75%
KAGSX ... ... 1,540*
WA4Z0OK .. ..1,377.50%
WaWs ... LY
KOQPH{4 .. .. ....720
Waluy L. TN
WB4IBEF .. ... ... Y
WBA4OGW

KATKEN ..., ..., 5
K4CAK ... ¢
WARAL . ..o v i n
W2ILE . ... .. 3197
WEWZ0Q .. .... 2,565%
WASVDR (.2,187.50%

KIEIUf6 ... .. 2208%
WasDEL ... .. 1,158%
KaQT ... 1, 01.3,75%
WaQFL ... CRRT]
WeCELM .. ..., 638
WaINOY . ..., .. bZ5*
WBeQYE ... ..., 525
WeBIL ... .. ... 475
WeGBY ... 378
WeYEVY ..., 6l.25
WL L L. 1,750
KIKHA ... ... 1,ued
WIVSE ... ... .. 456
KTWEL .. oo e &0
ETWWR ... .. .. a9
WRNAN ... ... 1,042

WYE3DXZ, Dot Abel, and VEZEZI, fvy Smythe,
Y0L.RL 1970 President, at the YLRL booth at

SAROC.
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WBSCEE .. .1,062.50* QEKIDVK,..... 1.25%
WABRDW ....787.50 UAIZX ......... 682
WBMXO .....,... 244%  VELAE ...... 1.666%
WEBTW ......... 61%  VOGD ..., .. £,333
WOLNQ . ...2,682,50% VE2IL .......,. L130%
wonyaG ..., ., 1,880%  VE3IFDP .. .1,202.50%
WONLF ..., .. 1,743 VEasUP ,.,...... G6H2
wapu ....... 1,365%  VETAAT ........ 45%
WOAEM .. ...... 715* AKE1KD ........ 500+
WoOQWM ... ... 6ER.F YIIRF ..., 31.25%
WaIRKP . ..., 551.25* YUINOL ........ 80*
WarCu ..., 320%  3EBMY ........ ... 81
WAOYBA ... ..., 135 378HR ......... Lo*
WARKNS ., 1,248, 75% 3Z9ABE ......... iée
WEKCG ..., .. 920*  Confirmation logs sub-
KQWNVE ... 927,50+ mitted bv: KESPFF,
K@OAL ........ 245% WOGHOQ, KL7FPM,
EA2HR ....... 1.25% VETAIJ, WwWacho,
GUDG ., ... L. 180% WAGZRA, 3Z9PT,
HFMIBR . ........ 832
HSSABD ..........1 *after a- call means
ITIAGA ....... 3004 that 2 o w-power multi-
TAISR {25+ plier was claimed, High

DO - secore  from  each  se-
YTATAMK ... ..... 2 etion, or country re-
JATHOP ... ... ... 4 ceived  a  certificate,
QI3M¥ 125.% Where only one log was
L e sent in  irom a
OHSOD ........... ! couniry, or Canadian
OHSNB ........... 1 Disirict, a certificate
OHSO7 1 Waa.scl a\\ﬁrded uto thet:;

Y s \ 4 :
OKICTR ....... 300%  ligted, 1t° ‘was® o
OK2BI) ......... 20%  qualified,
YLRL at SAROC

There has. always been planred entertainment
for women at the annual SAROC event, hut this
year was the first time that the Y L operators were
afticially invited to be represented with a honth,
YL RL, the oldest of all argunizations for women
amatewr radlo operators, sponsored the boath-
showing their world wide scope, with KBEPE,
Marte Wessel, in charge, with VE3IEZI, [vy Smythe,
the 1970 President assisting.

¥Ls from all over the country were represented
in the visitars book, and plans were made to have a
YLRL baoth in 1971, to sugment the activities
that are ulways schieduled for this affar,

The Desert RATS held a dinner meeting to honor
Marie de Forest, in Palm Springs on April 28. Left
ta right Burt Langley, WEAOC; Roy Butler, KEFS;
Ray Mevers, WEMLZ; Marie de Forest, WBGZJR;
Col. Fred Elser, WEFB, and Wally Francisco,
KEKT.

July 1970

WBAPC, Kit.

Mary Dosland WSDEW/KOWKS

Mary was licensed in L9372 and has been known
#s the “Dew Drop of Texas,”™ One of the early
members of YLRL, Mary was very active in Yi,
affairs. Prior to World War 2, she spent all of her
time on 20 meters. During the war she taught at
Part Arthur College, worked with the Signal Carps,
and later with o BC station, After the war she spent
much time on 75 meters where she was u member
of MARS und the Tumblebug Net.

In 1959 she married G.L. Dosland, WOTSN,
then president of ARRL, and moved te Moore-
head, Minnesota, where she has heen active on the
air ever since, In addition to her cull, WSDEW,
which she still retning, she is also known as
KHWKS,

Mary checks into the Inter-Continentsl Net and
the Handicapped Net. She 18 also uctive on the
Halo Met where she handles medical and
missionary traffic. Also, is most involved with
phone patches from Central and South America to
various doctors and clinics in Minnesata, and North
Nakota. She is also active an MIDCARS.

in October 1959, at the International Telecam-
municatinns Canference, in Ueneva, Switzerland,
Mary was awarded a traphy by DARC of Germany
as an owtstanding woman amateur radio operator.
She is 2 member of QUWA.

She is active on ssb on all bands aperating Four
stations to facilitate rhe work on the many nets.
Mary talks to her :laughter, kit, WSAPC, in
Houston Tesus, every moening on 20 meters. In
addition fo radio, her hobbies are her three beagle
“girls’, and her gurden,

Northwest YL Luncheon

Best laid plans are notoriously apt to nistire,
while spur-of-the-moment uctivities are often 4
bowling  success. The Norfhwest YL Spring
Luncheon was heid in Seattle, Washingtonr, on
March 14, at the Colonial House Restaurant. This
was formally an annual affair but was discontinned
about five vears agn. When WINIS announced
plans to visit in Seattte, plans, telephone cualls, an
the air invitations hureied into shape so that a
“last-minute idea. carried out by veteran planners
turned into a wvery  plessant und  swccessful
luncheon.

Twentv-seven gals from Oregon and Washington
attended. Tokens of recognition were given to
WTEIU, for baving beld her call the longest;
WATKMC with the newest call, and seven women
who held Advanced class license,

A Fult luncheon is in the planning stage.  [HEF
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CONDUCTED BY BILL SMITH,* K§CER

Tropo nr 50 MHz

ROPOSPHERIC-duct propagation s cerfainly

not uncommon, especially at 144, 320 and 432
MHz, and thewe is amateur evidence of tropo
cffects up through 10.000 MHz. But the mode is
not common at six meters, so April tropo openings
alomg the Gulf Coast were of tnosual interest, 'the
voniditions formed when a ovrly stationary front
eveloped hetween Texas and Forida, and then
lazily shifted back ancl Forth below a cold front,

The Fist report came from loe Muscanure,
WASHNK, at Rosharon, Texas, 30 miles south of
Houston, Between 2300 and 0030 CST, April 12 -
13, Joe worked ESCRF, WASCVA, WASSNE and
WASHSL, all in New Orleans, some 330 miles from
Rasharon. He says the signals were “fantastic —
well over 89 with no fade — suunded like loculs.™
Tropo returned the next evening at 2000 CST and
Jog e working sfations along the Gull as far
cast ay WA4VUT in Mobile, Alabama, 453 miles.
The session lasted until 2230, On Aptil 14 and 13
vonditions were normal, but the cvening of the
i6th hronght ¢ M-minute tfropo apening to New
Orleans and southern Mississippt.

The best opening began about 2030 CST, Apzil
18, WASHNK’s first vonfacts were over 350-to
400-mile paths to Louisiena and Mississippl. The
tropo began stretching to Florida, 510 miles to
WB4GZV at Fort Walton Beach, and an 829-mile
contact with WBADIG in Jacksonville, Toe said

+ SBened 1311 Hmith

Conn, Uglll,

teporta  wid  roreespondenre  ta

EACRR, ARHL, 225 Main 5t, Newingion,

WB4AGZV s signuls were solid copv, two 5 units
ahave the noise, WASHNK queries if this contact is
the langest ever mevorded on sis-meter tropo. Very
likely it 5. W1HDC recalls o similar opening during
the 1955 September V.HE. Party. 1t heean the
afternoon of the i7th, much carlier tn the <ay than
usually assoviated with tropo. WIHDQ savs the
opening might well have been missed, had it not
vome on 4 eontest weekend, During the evening
hours, VETQY, Nova Seotia, worked W3IKX/3,
near Seesnton, e, 525 miles; and WIHDQ/I,
Cadillac Mtn, Maine 5 watls and a4 2element
portable beam) worked W30JU, Washington. DC,
575 miles, on 6, (But kd savs that he had stronger
signals oul to 720 miles on 144 that same night,
with similar gear,)

WSIYX/S, sSan Antonio, weports long-haul
f-meter tropo beginning at midnight Apzil 21, Pat’s
first indication was TV DX on channels & and 12
fram New Otleans, At 0142 CST, Pat worked
WASVCA, Metairie, La. followed at 0321 C8T by
WRSAIM in New Orleans. At 0321 in the morning,
it's no wonder aothers weren't around! Pat's best
X was to W4PILA, Mobile, Alahama at N8O, The
distance is 600 miles,

Bob Cooper, WSKHT, reports un excellent
3«day tropo session from Oklahoma City, beginn-
ing early April 26, Koh logged numerons low-band
TY stutions at up io 600 miles, high-band TV to
T00 miles, and uhf TV to 80, There were cven
signals from Tow-powered translators, as far away
is lows, coming in at the top end of the uhf TV
range. Bob takes his 1V LXing seriously, and has,
for many wears. He uses a high-pain antenna with
un anfenna-mounted preamp, fed with low-loss
COelX,

The point of all this is to recognize propaygation
media for what they 4re, The late Ross Huli
discovered and later explained tropospheric propa-
mation, in work that started in the fall of 1924,
uver  tihe now seeiningly  insignificant  distance
bhetween Hartford and Boston. about 100 miles,
When he first spanned this path, he knew he had
something unuasuad, and he spent vears finding out
just whot it wuas. But it 15 apparent that many
G-meter men  were unimpressed by S00- to
ROmile communication an 6, since they do it

Bill Byrd, WA4HGN, has his 2.3 GHz 10-toot dish
tower-moaunted 35 feet high, for working WAHKK
over @ 118-mile path. That’s Bill on the tower,

QST for



routineily by another medium that is much more
uften encountered. Only fouwr operators reported
these apparently rare tropospheric-duct openings
on 50-MHz,

OVS and Operating News

50-MHz DXers had their choice of propagation
modes during late April and early May — F, Fo,
TE, aurora and tropo — and plenty of DX available
for the working. If the usval indicators of 4 good K
season can be relied upon again this summer, this
could be a banper vear. Early southern-latitude
apenings, high Hy muf, and paths to the Pacific
Northwest were present duving the period.

WASLY ¥, S8an Antonio, noted &y the evening of
April t5, the first since March 10, during a
30-minute opening to Wyoming and Coturada. The
next evening Pat caught spotty Fg into Louisiana,
bt it wasnt until April 26 that the £ season began
in earnest with four consecutive days of openings.

Reports covering April 26 through 29 were
received from WAIDPX, WIiMX, WAIHOL,
W3BWU, WA3FMI, WAZNVO, WaGDS, WB4BND,
KSMDV, WASTTH, WASIY X, WATGFP, K&TU'E,
WABVBK, and WMTK. All agree the 28th was
April’s best, with strong single-hop signals through-
out most of the country. Multihop signals from
Puerto Rico were worked or heard in Louisiana,
Pennsylvania and South Dakota. W3IBWU, KSMDV
and WASTTH worked WI1HOY/KP4 and KP4s
DEC, DHC and DIE. WIHOY/KP4 was heard
briefly at K@CER, South Dakota, at 1831 GMT.
WASIYX savs the 28th was one ot the best £y days
in three years!

Mare £ tollowed on May 2 and 6-10. WASIYX
worked multi-hop to Oregon and California late
the evening of the 6th, but the 9th and 10th were
the days.

K@CER logged over 17 hours of Fg between the
evening of the 9th and the following evening. The
band was open everywhere except to New England,
VETANP and VETBLF were worked at 2100 CDT
on the 9th, VE4AMA, VEGAHE and VE6MO were
also active the same night. The opening cesulted in
l-meter F£¢ reported later in this columa, The
intense ionization apparently had its origin over
roughly  southern Illinois. The urea generated
numerous £y clouds during the day as evidenced hy
the patterns of the openings., trom South Dakota,
eastern Tennessee, Georgia and Carolina stations
were logged, followed by a drift in the £ cloud and
# change of reception area, Then the pattern would
repeat itself, and this particular path npened four
times May 10th! Me! Wilson, W2BOC, has written
an extensive article on the mechanics ot sporadic
E. It will appear soon in QST and promises to be
most interesting.

Flayer DX continued to be reported through
nueh of April. Reports up to mid month appeared
in fune's column, On the 15th, WASIYYX, San
Antonio, worked LUTDDG and LU3IEX hetween
2200 and 2216 GMT, while WASTTH was hearing
ZK1AA beacon. The next dav, WASIYX logged
F2 to South America and ZK1AA from 1740 until
2145 UMT,

The best period of activity hegan oa the i%th
and [asted until the 20th, WsWAX, Oklahoma,
worked F-laver backscatter from southern (al-
ifornia for one hour heginning at 2117 GMT. Other
5th cali-area stations reporting similar observations
include  WASTTH, WS5RAG, WSMDV  and
WASIYX., The opening way widely reported in
California by W6ABN, W6YKM, WAsHXM,
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Roug Armes, K2ACQ, leads the United States in
states worked on 432, This is Doug's operating
position, The transmitter is remote controlled by
the switching unit beneath the 75A4,

EARNQ, WBoNMT and hy K71QW, Nevada.
WeABN copied a F fm broadeast signal from New
Zealand on 51,75 ab 2320, Similar backscatter
conditions from the South Pacific existed through
the 20th, geoerally from 2000 until 2330 GMT,
with contacts between 35 and ox fairly commaon,
but signals were weak, The ZKi1AA $0.1 beacan
was also widely received and WEABN says Stewart
worked numerous sfations on ssb in Arizoma and
California from San Diepo to the Bay area. On the
20th, WASTTH and KSEPR warked Argentina on
Fa, while KoQEH was working ZRIAA, alt
between 2000 and 2200 GMT.

The 21st was quiet, but on the 22nd the band
once again opened from Louisiana to ZE1AAL
LU3EX worked Los Angeles stations from 1325 to
1852 GMF, On hackscatter, WASHXM worked
XEIPY, plus Arizona and southern California, The
23rd was a4 near repeat of the previous day.
WASTTH again hegrd ZK1AA on the 24th at
2004, April 25th, WASIYX worked ZKIAA 4t
21272 and heard CE3QG at 2345, WABHXM heard
CE3QG also, and XEIPY worked ZK1AA. The
salid daylight #7 of the 25th developed into Tp
after dark., KSMDV and WASTTH in Louisiana
heard CE3QGS beacon at 9100 GMT, April 26,
WASIY X again heard ZK1AA at 2110,

WBHABN reports that VK4ARO and VIE4ZPL
copied WRBBKAMs kilowatt-and-rhombic bedcon,
from 0235 to 05300 GMT, April 28, On Apeil o,
WHABN heard VKRKK, and saw lndonesian TV an
approximately 83 MHz! He says that Australian

attd  Japanese  S0-MHz  Xers made frequent
contacts with owve another on Fp and TF,
beginaing April 2, VKKK told W6EABN he

expected similar conditions to exist into Fane.

On May 9th, W3GV/3 and WABMCC are
reported to have worked LUIEX at 1930 GMT,
most likely an £gto-Fo link. At the sawe time,
WOEKB, Omaha, was hearing ZK1AA, WASIYX
says u inixture of &g and F7 produced many signals
in the 49-MHz range from South America, hut the
only amatewr heard was LU3EX,
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Alan Parrish, K1KKP, thought you might enjoy
this Vermont winter scene in July. The two
t0-element Yagis were used to work KPADJZ on
144 EME,

similar Eg-to-F 2 conditions were reported May
10th when K2RTH and K2MUB, both near New
York Uity, beard ZE1AA at 2232 OMT, o
excellent bit of DX The Cook Isfand station was
huried under dozens of 35 also calling. On the
LIth, WBGZ heard ZEKI1AA from 1839 to [845%
CGMT, but Windy wasn't sure he was successtul in
hreaking the beacon before the signul disappeared.

Aurora was widely worked April 21, inchuding
vare auroral g hetween K LIRW, Massachusetis and
VESUS and VEGMO, Other aurora reporis come
from WALDFL, WASHVR, WAINVO, WSWAX,
WABVBK, KoDTB, WARQPA and VETANP. The
latter and VETBLYF worked a dorven statinns in
Washington, 3 in Oregon and  hriefly  heard
Montana’s é-meter stalwart, W7HGN, VETANP
savs the following Vancouver, B.C., stations are on
S0 MHz ssh; VETALEZ, ANP, BLF, BQ and XF,

In Oklahoma, WSWAX leard no 2.neter
aurora, but worked north to South Pakota and
ecast to Michipan on 6. K9DTB. near Chicago.
worked and  bheard many  stations  including
VEZAIQ, YEAUS and VEEMOL Nice fo see so
much VT activity! WAQOPA  reported similar
success from Minneapolis.

The wpparent peak of the May Aquarids meteor
shower excited the hunday-morning scatter crowd
on the 3rd, The increased number of meteors
caused sutficient donization to support nearly solid
signals from the Tltkotas to western New York.
W2UTH, ueur Hochester, heard K@CER tor 45
minutes around 400 GMT.
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[n February Q8T of this vear there appeared an
article on foneg-delayed echoes. At that time there
was but one report of LDEs at 50 MHz, but now
there is another, from K7ICW and WATIER, Las
Vegas, Mevada. They wers in contact af 0349
GMT, April 15, when WATIER heard a ooe-to-
two-second defay on a transmission from K7ICW.
A similar delay ocourred on the next transmission
from K7ICW at 0350, and a ope word delay at
Nast, KYICW did not hear the schoes.

Here are some June contest OSL notes,
Contacts with ZFIRS may be verified through
WaGDS, XEIXN cards for this vear and last go. to
KEHVC pefore August 1, Contacts with KL7TABR
may he verified via KPCER, 3900 Bast 14th Street,
sSinnx  Bulls, South  Dakota &7103, Stamped,
self-addressed enveiopes for OSL return will be
appreciaied by each.

After several vears of inactivity Jue to the
military, Hay Clark. K5ZMS, says he is looking for
nid friends from Security, Colorado while signing
K5 ZMS/@.

We have two net items of interest. A large
gastern net under the cyntrol of KINPY is active
each Sunday at 1300 UMT on 30.135, Stations
from the mid-west fo Florida are regulur scatter
checking ax Nippy vcalls the net for one hour,
Inaking in all divections. The Tennesses Six-Meter
SSB Net meets Wednesdays ut 2315 GMT on
50,115, checking are welcome.,

[44 MHz begen awakening in April trom the
winter doldrums with signs of renewed tropo-
apheric propagation, bt probably of more interest
was a rare 2-meter £y opening the ¢vening of May
toth, Tipped by neighhor WSKHT whn noted Egin
the fm broadeast band, WSORH, Oklahoma City,
sworked his first 2 meter &g in 22 vears on the
bapd. Jav contacted WRIDU, Michigan, K2CEH,
New York, VE3BON and VEICWT, Ontario, and
heard WA4TTG in Virgtnia, who was wpparently
having VKO stahility problems. WSORH also heard
WRLUL, Marvland, and KBDEO, ©Ohio. The
Virginta station swas heard also hy KiWXZ,
Garland, Texas. The opening began gbout 2030
CDT and lasted 1Y hours, with signals waxing and
waning, WSKHT said the MUF was over 110 MHz
from 1000 to 1100 CDT, and again from 1730
until 2100, WSORH notes indication of 2-meter £q
on May 16, when be heard o W1, WSKHT says late
April and May produced a very high percentage of
{00-MHz-plus Eg; much higher than normal. Bob
says the wverage opening last sear had » 65-to
0-MHz MUF, but this year’s is around w0 MHz,;

An April 21st aurora was widely worked from
the midwest to New England. The most detailed
report comes from K2RTH, near New VYork City.
Bruce worked or heard stations from New Eogland
to WEBEFB m lowa. Cther durara reports come
fram W37ZD, Pa,, who worked WA CHK, Missouri,
for state number 20 and WI1J58M, New Hampshire,
who worked stations from VE1TAVFR, Nova Scotia,
to WASDOT in Wisconsin, In lllinois, WoJG:V
worked 24 stations from New York to W@ZIY,
Hansus, which gave Jerrv state number 25 with his
kilowait and stacked 14-foot Yugis. Th: aurora
extended south into Sowth Carolina where K4GL
worked 25, 88 and Ys and heard WAGCHK.

The April lyrids meteor shower apparently
peaked on the 22nd, as WIISM worked K@ MOS,
towa, and W@LER, Minnesofa. Fhe vontact with
Minnesota was Don’s  24th state from New
Hampshire. WO LER said the confuct was made nn
a 6S-second boest. K4GL sivs the Lyrids were
poar, Jack’s ohserved peak was the night of Apmnl
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L&th, hut conditions not as good as random
meteors in the summer and fall, The May Aquarids
shower produced only one reported contact.
WONXF, Nebraska, worked his 45th 2-meter state,
W70QX in Utah, on the 2nd. WP LER ran schedules
with WASNOB, Arkansas, and K71CW, Nevada,
with poor results,

There were several periods of enhanced tropa
during April and May. One was repotted on April
17 by WALIFE, Mass., who savs New lersey
stations were esceptionally strong for 2 hours
during the evening. Other tropo periods were
repotted in this month's column lead.

WAZBD reports a considerable increase in
activity and interest in  2-meter ssb in  the
HSacramento-Stockion area, Keith says  regular

Monday, Wednesday and Fridav ~ .M, schedules
on 144,42 are respoosible,  Keith Hsts I8
participating stations. Several 300-mile contucts
have been made and Keith says many operators are
building amplifiers and larger antennas. Thanks,
Keith, for the report and let me hear more from
you Californians,

VE6MX reporis not much doing in the Calgary
areq, bul suys the present open repeaters in Atherta
are VE6OL. Grand Prairie, VE6WQ, Edmonton,
and VESAUY, Calgary, all operating on 146,946 in
and 147.00 out,

And from Madison, Wisconsin, WASFTH writes
he wanis schedules on a-m into Milwaukee anmd
Chicago.

220 MHz and Up activity was light during A pril
and May. WB6NMT moved from Valleio to Dixon,
but before doing so Lowis ran simultaneous metear
sceatter schedules on 50 and 220 MMz with WTEN
April 19, They found a4 %9 30 MHz burst was

required before a ping or letter burst could be
received af 220, On ihe 20th, Louis ran similar
sehedules with WSORH and W7ONK, hearing anly
pings. Apparently no schedules were run on the
21st, but on the 23nd pings, letters and short
bursts were exchanged with the WTCNK schedule
heing the most productive. FThese tests were
conducted during the Aprit Lyrids shower aud
their results on the 22nd correlate with the shower
peak noted on 2 meters by WISTSM, WBoeNM s
new address is Louis N, Anciaux, NAVRADSTA
{TY, Box 1000, Route 1, Dixen, California 956720,

The previouslty ceported Apeil 21 aurars
allowed work at 432, WBRK(G, Ohio, warked
WOZIH, IMinois, during the 4 minutes 432 was
apparently open at 2333 EDT. Vince, KXRECG,
says since March 2nd he has logged 7 auroras, with
6 producing 432-MHz returns. He has worked s
states, 5 cull areas and 300 miles on 432 aurora
alone! On  April 27th, both Vince and Don,
KEDEQ worked WA4VHH in South Carolina on
lightning scatter. A thunderstorm was located in
eastern Tennessee at the time, and signals peaked
59 on bursts, but averaged $3 to 8 at S=second
intervals.

Doug, K2ACQ, (see the picture elsewhere in
this column) wrote to publicly thank W2CLL, the
gang at WAIWEB, WaFJ and friend Don Striffler
for their assistance on his 432 work. Doug says
that withowt them he wouldn be teading the
country on 432 with 23 states worked., Nice
gesture, Doug.

At Kansas City, WAGTTU says the Kansay City
Amateur Radio Clubh is about to activate a 440
repeater,  What are the fregueacies, fellows?
Remember, were happy to run any available
repeater information. QRT—

Tuly 1945

. Fhe ¥CC has been studying proposed post-
war frequency atlocations, with frequencies above
25 Mc alveady designated. The lower half of the
spectrum is under study: it is expected that they
will came up with, the dupe in wid-summer, Of
course all these frequencies are subject eventually
to international ratification. The bovs in Wash-
ipgton dre already talking about it. No date or time
is as yet set, So Warner warns the gang: go a little
easy in the matter of designing new apparatus for
frequencies we don't know we are going o get.
< . . 1t does look as though we will probably get
vur 80-, 40-, and 20- meter bands back with the
strang possibility af 1 new aflocation arcund 15-
meters, We might have (o give np some of the (60
meter band, haowever,

. MeMurdo Silver begins a two-part article on
the vacuum tube voltmeter. The first part of this
comprehensive writing takes fnn several pages, The
second part will describe a “truly-tamed” VTVM.

. Charles A, Service, Ir., W4IE, preseats quite »

study of postwar Station Calls.
... George Grammer, W1DFE, writes an easy-to-
understand article on “Bass Boost.” This is direct-
ed to phonograph recordings and the like rather
than specifically to the radio amateur.
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A

50 Years Ago J

this month

Tuly 1920

. The transition from Spatk to cw is under full
sall. Bays here that 100 watts of cw is just as gnnd
as a Nl gallon rock crushier, Imagine! Tubes are
hard tn get and expensive, Fven T, (.M. threatens
ta go over to ow and give up “MNid Betsy.”
Incidentally, Maxim’s spark station is presently in
uperating condition at W1 AW and will he oevasion-
allv fired up for the henefit of old timers who want
a whiff of ozone,

. The League emblem makes its appearance,
the familiar diamond and elementary hookup.

. Maxim® station, 1AW is described in this
issue, The four point rotary was belt driven at over
7000 rpm, 1t was believed that this high peripheral
speed, around 800 ftfsec, contributed to guick
damping and lower lecrement in the emmitted
wave,

.. The previously annovnced Fading tests are in
full swing and have droused a great deal of
enthusiasm. Don Mix, ITS, aud E.E. House, ¥NZ,
both report that when a sfation fades, he cun
sumetimes be brought back in by making a “quick
shift to a slightly different tunse,*

... A box announces that the Old Man’s “Rotter
Radio Yarns' are going to be published in houk
form. Been waiting fifty vears for that to comte to
pass and [ think it i still a great ideal — WIANA
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ilent Teps

T IS with deep regret that we record the passing
of these aimateurs:

WI1ABG, Albert N, Giddis, Lowell, MA
W1 ADE, Adrien Rougseau, Ashburnhzm, MA
ELAN, Clatence W, Thyherg, N. Berwick, ME
WICONR, Thowmas W, Athertna, Concard, NH
W1HYR, Stephen Jona, Elmwonod, CT
W11C, Howard Gurney, Springfield, MA
WiKHKRHK, William B, Rider, Jr., Foxhoro, MA
WITSI, Antonio P, Marklund, Stores, CT
WIULH, Lawrence Paul, Pawtucket, RI
W2BHA, Thamas Marullo, Oceanside, NY
WAZDDI, Archer 1}, Mayberry, Oceanport, NJ
W2EU, George Eke, Westfield, NI
WIS, George 1.. Thompson, Asbury Par!:, Ml
WR2KOR, David Johnson, Garden City, LI, NY
WA2IY A, Henry D. Rohrer, Se. Pittsford, NY
W20NE, William Andrews, Mbany, NY
W20AP, Al O, Carlson, Liverpool, NY
WAVEW, . E. Pittenger, Milbuen, NJ
WREOO, George Willard, Urehard, NV
W3C VA, Conrad Doefein, Baltimore, MD
KUYV, Robert E. Peitfer, Aanville, PA
WAIDWU, Wiley 1), Wenger, McMurray, PA
K3HHI, William E. Eversole, E. Rochester, PA
WiIHUV, E. 'T. Griffith, Broomall, PA
W3lK, Joha Specialny, Jr,, Hellertown, PA
KAIRFR, Leslie I, Settle, Chesapeake Beach, MD
WAaC0Q, Forest D, Masters, Miami, FL
WAEFY, Maurice L. ('able, Arden, NC
Wa) ¥, Claude (. Hailey, Fden, NC
KA4VEQ, William b, Bunders, Badin, NC
K4KID, William 5, Cratis, Athens, AL
WaSHQ, Jack E. Gardner, Jacksonville, FL
WAWN, George Urgera, Ft. Pierce, FL.
WA4Z£1S, Dorothy Orgera, Ft. Piecce, FLL
WAGWU Y, Walter W, Alligood, Washington, NC
WASLEN, Wille H. Waldron, Ol Clity, LA
WAOF, Daniel A. O*Connor, Kl fase, TX
WAOHE, Robert T. Pegue, Albuquerque, NM
WSQIO0, E, F, Shaw, siishee, TX
BESTMA, Alte L. Coward, Waeo, TX
WSYDJ, Willard 1), Smith, Albuguergue, NM
KeAUF, Rohert Hindze, Burbank, CA
ol Anthony V. Mazier, San Diego, CA

We(FH, Clifford C. Hampten, Long Beach, UA

W&CFETL, Louis B, Tuckerman, Los Angetes, CA

k&P, Richard F. Johnson, Sunland, CA

WaDQQ, Fred G. Miller, Harbor City, CA

E6HQ, Jim Halfwday, Bullhead, AZ

WolEM, Herbert Anderson, Ldndsay, CA

WeKPX, George W. Almour, Spring Valley, CA

W6LMS, Russell C, Beattie, Richvale, CA

We0AD, Herman Scholiens, Jr., Ben Lomond, CA

KeOV, Willam T. Hodson, San Jose, (CA

WAGPYV, Rod E. Williams, Los Angeles, CA

WAGERXM, Roger M. Park, San Quentin, CA

WaTMP, Gerald R, Hobbs. Torrance, CA

\WINI, Geahame Hardy, Silver City, NV

WTLEQZ, Arther Moreen, Tucson, AZ

WrOL 2, Clyde E. Criswell, Fhoenix, AZ

WARCRH, Eart 1. Cole, Evart, M1

WHEIK, Robert H. Gleason, ¥an Wert, OH

WABFHC, Lester L, McGinnis, Lima, Ot

KBGBR, Glen Gladwell, Lima, OH

WRHOX, Arneld ). Oshorn, Pinconning, MI

WBRLTZ, Frank D, Feitt, Jr., Alma, MI

WASNYZ, Walter Amios, Plymouth, MI

KEYNC, Dwight H. Jones, ¥Yan Wert, OH

WBZJ, Ralph H. Sayles. Clyde, OH

WoAEA, Merrill R, Lindley, Indianapolis, IN

WOCVE, Herman S. Drake, Indianapolis, IN

WoFEIP, Jack K. Wells, Indianapolis, [N

WoNAJ, Alfred Schwartz, Waterloo, WI

KYONY, John B, Wash, Anpderson, IN

WoPpPiZ, Michael Reidy, Flgin, 1L

KYPPK, Rudy G. Novak, Logansport, IN

WOQNN, Gene A, Robbins, Berwyn, IL

Wi MAX, Charles |, Carter, Flaxton, NP

W sAl Clande E, Longstreth, N. Flatte, NE

WEVHK, BRill Brubaker, Uskaloosa, 1A

WOWGH, Weldon B, Weilage, Manhattan, KS

VETHD, C. H. L. Baker, Rockingham, NS

VE3OT, Aubrey L. Krafft, Fonthill, ON

VESP), James £, Peterson, Porcupine Plain, 5K

VE6AQ, Gearge Sargenia, Calgary, AB

YEGRH, Roy Hopkins, Lethbridge, AB

ex-VEGHA, E, 1. Tavlor, Edmanton, AB

XE2JS, Jesus Octega Sanders, Guaymas, Sonora,
Mexico

B3R, N K. Blomfield, Everton, Lvmington,
Hants, England

VK3IcGX, MR
Aastralia

Gibson, Ringwood, Victoria,

Gimmicks and Gadgets
(Continued from p. 24
side of the output. Otherwise, the checker will
indicate that the diode is a dud.

Now slowly advance R12 until M1 just starts to
indicate current tlow. Yo can then read the
avalanche voltage of the diode on the voltmeter.
The PIV rating of the diode is slightly lower than
this value,

The pointed end of the bullet-shaped capsule
encaving an epoxy diode uswvally mdicates the
vathode terminal. However, these dindes are some-
times supplied with the polarity reversed. There-
fare, if the checker should indicate that an epoxy
rectifier — ar any other tvpe, for that matter — isa
dud, teverse the connections to the diode. More
offen than not, the diode will be found fo be good.

The cost-per-volt of diodes rises sharply with
PIV ratings greater than 1000 valis. Furthermore,
high-voltage diodes require high-voliage shunt cap-
acitors, 1 have found tfhat the rnost economical
rectifier  atring <an be assembled from diodes
having an 800-P1V rating, Thercfore, the secondary
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of T1 can be as low as 450 volts, and you will still
be able to check PLV ratings in excess of 1000
volts, This also lowers the required veltage ratings
of U7 and C8 fo ahout 1500 volts. e

B Stravs %

The Eipplovment Infarmation Service Net is
now operating MWE an 14,330 kHz, at 1830 PDT.
its function is tu provide information on job
openings fo 4reas where a high or abnormal
unemplovment situation exists. information on
stich apenings will he offered to companies at-
tempting to assist former employees. If you want
to participate in this net in any way, please contact
Niel B, Classon, W7NYB, 15427 Southeast Ninth
St., Bellevie, Washington, 78007, or check into the
net, which may eventually be nationwide.

— e —

The Post Office Department promises faster
mall service with Zip codes. Use Zip codes.

QST for
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NeW'S

GEORGE HART, WINJM
Cuommunications Managez

ELLEN WHITE, WIYYM,
Deputy Comms, Hgr,

Administration; LILLLAN M. SALTER, WIZIE

DXCC: ROBERT L. WHITE, WICW

Contests: ALBERT M. NOONE, WAIKQM

Club Territory Again, The rule associated with
the definition of “local club tereitory™ is 4 contest
tule, not an atfiliated club rude, That is, the rule
defines who may be considered a club member far
ARRL cantest acerediting purposes (fan, Vi[F 88,
Nov. 55 and DX Competition only), it does not
atiempt to dictate to clubs whom thev might
choose for membership, A club may feel free to
cvhoose members from the other side of the
continent, if 1t wishes -~ but their contest scores
cannot be added to the ciub total unless they
comply with the sssociated contest rule.

The point has been a controversial one. For
quite some years, “local club territary™ was con-
sidered to be within a radius of 30 miles sicline of
the chnb atfitiation address, although this was an
unofticial rule that was nowhere definitely stated.
lven so. 2 survey of ulubs made in the fifties
indicated that a wajority felt this was a fair rule.
The matter came up beeause sume contest-oriented
clubs started to “sign up™ members afl over the
country for contest purposes — members some-
times completely unknown personably to the other
mernbers, but selected purely bevause of their
proven contest prowess, This didn’t seem right, sa
the S0 mile limit was used as a vardstick,

Later, after a process involving o compratively
small bt very representative block of the member-
ship, the hewdguarters Contest and Awards Com-
mittee, und condact of  considerable  cor-
respondence on the subject, the rule was liberalized
to inciude any member within a 50 mile radius,
plus any member between 5 and 100 miles out
provided he attended 3 required percentage of the
vlub’s in-person meetings, This was to assure that
such 2 member was indeed an active club member
and not a “ringer.”

But there was still some dissutisfaction un the
part of some who claimed that 100 miles was
nothing andd that many of their inembers attended
meetings repularly from distances well over 200
miles: so the matter was referred to the newly-
tormed Contest Advisory Committee {sec Feh,
OST, p. &2} for a recommendation, along with
many ather contest matters, In due time, the CAC
came up with a recommendation that “local club
territory™ bhe extended to g radius of 200 miles
dirline from the vieb’s affillation address and that
all members to be included must attend at least
50% of the club’s in-persan meetings,

Woo great vmotions about this. However, the
hewdquarters Contest & Awuwrds Committee was
oppoesed to the change. So there was the impasse.

The Rules and Regulations for Affiliated So-
cieties provide tar affiliation of “local™ clubs. This
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Training Aids: GERALD PINARD
Public Serviee: WILLIAM O. REICHERT, WASHHH

fermt is subject to various interpretations, but there
seems fittle doubt that it was originally intended to
refer to clubs organized within a community, city,
maybe a county hur not muech bevond this.
Pristance concepts have changed since then, bhow-
SVer,

So much for the background, The matter was
sutticiently controversial that it came to the
attention of the ARRL Board of Directors at its
meeting this past May. with the result that the
Board voted to extend the 100-mile limit now
itaposed to 75 siles, So be it. This compromise
should be satistactory to the majority, 1t will
perutit a vhub in New York City to draw members
from Baltimore, Flmira, Providence, Brattleboro
£¥1), Nashua (N.HD or the suburbs of Bosion,
Philadelphia can Jdraw from as far away as Win-
vhester, Va., New Haven, Conn. and Elmira, N.Y.
Miami van draw from Sarasoia or Koy West. New
Orleans cun <Jraw from Mobile, Ala., Pensacola,
Fla. or Jackson, Miss, Denver can draw from
Scottsbluff, MNebr., Laramie, Wyo. ur Alamosa,
Colo, Portland, Ore.. ean draw trom Seattle,
Yukima or Cloos Bay, and Seattle can sdraw from
either Vancouver, B.C. or Vancouver, Wash, The

JULY

2 WeOWP Qual, Run
4-5 ¥\ Contest, p, 103 June
11-12 Qpen CD Pty., cw,
P67 June
16 W1AW Qual, Run
18-19 Open CD Pty., phone
p. 67 June
HK Contest, IARL News
Bermuda Contest,
P 103 June

AUGUST
12 MDC QSO Pty,, Sta. Act,
Ej

1. QS0 Pty., Sta. Act,
5 WEOWP Qual, Bun
&9 Ohio Q50 Pty,, 51a. Acl.
14 W1AW Qual. Run
15-16 NJ QSO Pty., Sta. Act.

SESTEMBER

3 WaOWP Qual, Run
11 WilAaw Qual, Run
12 “"OQpen’ FMAT
12-13 VHF QS0 Pty,
18 WiAw Meorning Qual.
19-20 5AC, cw
26=27 SAL, phone

Run
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Los Angeles ares in California is-fairly compact,
but an LA club can draw from Sun Diego, San Luis
Obispo and parts of Mexico. A San Francisco club
can draw from as far south as Fresno, as far north
as Chico and as far east as the Lake Tahoe urea,
This should be liberal enough for anvbody, and
praobably some will ¢onsider it foo liberal, But
ifon’t forget that S0%.-meeting-attendance ruie!

May FMT jeport. Those ARRL Official Ob-
servers who participated in the May % FMT {and
who reported by May 20!} already know their
esults, it you missed that WIAW special bulletin
detailing the umpire readings, nofe the following.
Frequenvies for the early run were 3544452
046912 and 14072175 kHz. The late run mea-
sured at 356,433 7010.969 and 14043.614 kHz,
apen ta all amateurs and will be announced fullvin
next month’s (ST,

WIAW. We suspect that every hulletin and code
practice transmission of WIAW iy copied by
thousands of amateurs and prospective amateurs,
Most of the copiers listen for the station spe-
vifically and many of them write in expressing
their appreciation tor the service. Qthers happen
across the transmissions accidentally in tuning
around the band, or while engeged m casual
vontacts, There has never been a detailed statistical
survey roade fo indicate how many copy WIAW
for what purpose on what frequencies and mode.
The closest we have ever come to it has been an
uccasional “keyed” bulletin which requests copiers
to advise us whom they copied the bulletin from
and on what frequency, Since W1AW s copied far
more than other Officlal Bulletin Stations. this also
indicates to some extent the WIAW coverage.

Such a “keyed™ bulletin was transmitted in
March of this vear, There were 216 responses.
Considering the probable number of listenezs, this
is small indeed:; whether or not vepresentative is a
mout question. OF those wite responded, 65 (30%)
indicated they copied W1AW, the rest copied the
transmissions from 67 Official Bulletin Stations.
mastly singly, but KYKYT had 21 responses and
WIOFR had 10, the former all on two meters.
Perhaps significant is the fact that 23 of the
stations ather than W1AW who were copied made
their transmissions on 6 or 2 meters, in this way
perhaps reaching many technicians and v.h.f, en-
thusiasts who seidom or never listen to the lower
frequencies.

Of those who copied WIAW, about 30% used
3820, 23% used 7020 and 15.4% used 14,020 kHz.
A swprisingly high number (15.4%) cupied the
teletype transmissions on 3625 kHz. There were ro
reparts of wopy made of phone transmissions
cxcept three on 3820 kHz, and no reports of
anyone copying the transmissions, phone or cw, on
{60, 10, 6 or 2 meters, This doesn’t mean, of
zourse, that no one uses them; but it does bring up
the question of whether or not these fransmissions
are really needad.

The bulletin 15 one thing, the code practice
yiite another, We know from the volume of
sorrespondence veceived that participation in the
code practice program is very high, What we don’t
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know (for certain) is to what extent, if any, use is
made of the code practice transmissions on, for
example, 160, 19, 6 and 2 meters. One way to find
out would be to stop them and see if anybody
complains. Another way would be fo “key™ wach
code practice transmission with a request that we
be notified of the frequency on which it was
received. This could take some time at 5 w.p.m.,
and even then beginners just petting started on
code might not be able to copy it and therefore
would not respund. Still another way would be to
solicit responses in ST, which is just what we are
working up to now, Passibly if we used all three
methods, the response would be sufficiently indica-
five fo justify appropriafe action.

What frequencies do vou copy WIAW bulletins
andd code practice on? We have in mind the possible

‘desirability of ceasing transmissions on 160, 10, 6

and 2 meters, of both bulletins and code practice.
No use having them if no one uses them. The same
applies to voice bulleting on all bands. Do vou
want them, or shall we cease transmitting them,
sticking only to certain cw and RTTY trans
missions? Should certain W1AW transmissions dis-
appear trom eertain frequencies, if will be because
response was not sufficient to justify their con-
tinuance in our crowded bands.

Crow Back in the Oct., 1969, issue of (287, this
column gave some advice on identification pro-
vedures that further investigntion and FCC inter-
pretation showed te be not enticely correct,
However, since observation of the advice given
would not result in anyone’s getting info trouble
with FCC it was not then felt necessary to use up
{IST space to make correction.. But we don’t mind
eating a little crow if this helps clear up the fine
puints, so hete goes,

Please dig out your copy of last October’s (ST,
Change the last sentence of the first paragraph to
read: “You fve to ulentify the other guy, too, at
least every ten minutes and when you complete
vour contact with him.” QOK? Now, refer to the
first paragraph affer quotation of fthe rule. The
word “jt” in the third line should refer to the
copfact, not the transmission. That is, vou don’
have to identify the other guy at the end of every
transmission untess that transmission is the end of
the contact - as it usually is in a contest. -
WINIM

YXCC Notes

D Xpedition Documentation, Back in the Septem-
ber, 1967, issue of 8T, page 92, a 13XCC Note
announced the deletion of previously-made credits
and the rejection of several D¥ pedition operations
for DXCC wrediting. Also ineluded in this an-
nouncement were requirements for future DX-
pedition operations, to deal with any questions as
to legatity and veracity of such operations. From
September, 1967, to May, 1970, confirmations tor
contacts with over 400 different DX pedition-type
operetions were submitted for DXCC credits, All
these operations were required to comply with the
new ruley before any DXCC credits were given for
their operations, Most submitted the necessary
information. Some did not, either by not raplying
to the request or by out-right refusals to give the
necegsary information,

QST for



@ DX CENTURY CLUB AWARDS
From Aprt 1, 1970 through April 30, 1990, DXCC vertificates bazed on vontacts which 10Gwr-more cuaatries
have been issved by the ARRL Headquarters to the amateurs listed, The three columns at the right show
issaanses for radiotelephone operation.
QHSVY 240 WAWRY 110 W4RAL 102 OHS VY 249 WAL 1iz  W3ICKU 10
AL 233 IM4AV 10%  WASDYY 102 VEAELI 10 WIESN 1o WHEO th?
VEARU 4 HBeAaaAH  10¢ WM 102 11 2NG 170 HRIGK foy  K2AKR 1ot
NLaagy 20 HR2GE 10w WOINH 142 IILACH) 167 SHI1LIQ (L] E2EDR (L1
OHAaRH 2 rAVPO 108 Way 101 SMSGA L5Y H3ISTO [ PAYKGS/W2
WeKEV 195 WALTEBX 10% QJgMR 1L WYEOL (T3 ATEMO (L] taj
179 WEB2OUX 108 SPARFK 101 CTLHB 14y WHACY 1o WATHEY  tu?
les  WBEFUO  10R WaupPOR 0l WaIS1 147 WAWRY 108 WASMZW (ot
101 K4FM 106 WAYVKE |l WaIPA 13 WIART [ WASLKT Lat
161 GNAQP 106 DEZRD 100 KGANS 135 WEB4ANEN 197 K4REE 1]
2L 154 Wheo UL loe GWaTwMP 100 W4PLM [RE DPLEFX 1un VEICLX 1og
WARTNO 155 Jasaby 108 KGHEK 160 WHSILM 158 WANGS 106 WAITBX  1ou
PY2PH 150 WIAFM 05 KHAIF - 100 VEIDHE/YVI WiiKM 106 WASCBT 100
Cl1HY 154 GaEME 104 VERAIA a0 114 YN1HF 106 WeQFU 14
1€ PD 146 WH2MLM 104 WB4LXF  fup WA A t3 R1ZVU 105 WYRI lan
WARVEY { 44 WRALER ind wWalZI{s 1ug Kol WG i) KIKGH 1ax WARARQ Laa
DK 3OT 147 WSFGO 104 WASNOM 10D D244 11T WReZLO a3 WATE o
1H1CIO 140 9HIBH 104  WASUBY 100 -
WAHIVL 140 DE3IF 103 WB&ZHD 100
VKICAN (25 EARFO 103 WATMKC oo
[ISEM 123 R4HIL 104 WBSBTS 140
FYSATL 144 KSBLYV (o3 WolK 100 " . N y : . N .
WANTY 114 OH2NM (03  WAOSMM 100 Endrrserents issued lt?r cunru]whnns_cred:ted trom April
NiLAGF 113 TAR 104 WAITZD  lao 1, [970 through  Aprit 31, L1970 are Usted below, Kndorse-
OETER 110 YU4eBL  t03 211 DRC 1an ment bstings from the 120 through the 240 level ate given in
DI2KP 102 increments of 20, from 250 through 300 in increments of 10
and above 3Kl in increments of 5, The tntals shown do ant
Emm necessarily tepresent the esat credifs given but only that the
participant fas reached the endorsement gronp indicated. The
330 WAV VESK LAgs) WELBT colitmns below cover radiotelephone.
¥ [-,J}ENY IR0 WIAA VEIDNR  w@lF
325 JAIEX WIHQU YE4PO . -
et EAIEX 140 338 WASLEY  WATGHE  WHRA
KIF)E SPYHX WALy YEIGE K2KGB WaMLY WD) 2010 160
‘B TE3AI WwWaMuUM W2BBE KSLIW . . s \
. W ; : ZEuLW WeTBH JATH HTAKE
i VEICTX W9 EZ WaNTO EoMG o) WABAHE &) (NG i
WENMA  VEIEWY  SWEDY  W7BE VHIDHF y wanps o :
WeVLW  wWlMT 220 WIRI WEVIIW VE3C WIWNW
J 2 VoG - .
e - , h ’ WaWE 0 YEYIIN WK
WAGTY QHSF WERADN — wazarm ‘ o .
. 3 A FYSAHR HHOAHA  VT4® WASPWE
N ASREL WBIREBG  WASOMR  wasra CAROZ WIEIL WASSL O
; 270 WIGHK W BA WAIDEY A ean WAIVEG 140
WaIH) HHOAHA WoVRO L113 WHBEHIN E’SASB("(“’ SMSEC WABGY BLEOH
5 WIKE WIMYN - ROH WRAKWT WIGKK OV 0R WaIDR P
LTAH WAIUBE WagDUB  DLSEM WSOy WANMA w:;ﬁc:S WARF 7 :\;{:i
RIYTw  WEVLK W0 GsCP wInvG wr wsoLg  waur ,
Henae 4 KaDsY HASDA W1 FF 305 i KTROH
Y¥RACD 260 =3 ! Whepop  WRIIY KaE 7S
. s . : K28HU K2IEE WATAHO Wabk LK A , v
AAHOS KSIZY #5HU KeTvl WAOLY WM RD Wi ABM 180 KBT¥o
WEW A EBGLE Kamey Y ABQ 6 .
w - KDY KuG L5 0 300 250 AT KP4BHE
WEE IIE VESIR Dy K AXU < s FYTME DLV K WIHXFE
wen2s  wasppn  REEON O RORS  oxabT WEKC WHeQID  UDAB  WA2CFA
wELEZ  waspuG  KOYXA Wit TALMUZ ZEANS WILTA e el
WaeL D 150 VEIDR . KARSN 290 W) KT WTFF
X “ VESZN WIPECG - . . VIR KIPVRE ¥
08 Ragma ¢ Ypsun DRIAKR gy WAEPM
SMAKY  B4OCE whzREG  WANRE warbp VEIMR 240 BEBBE by
o el WAEY WaDUO  ywappy e R p
WANIM - PNIME  wege Waig) WIMYK e K2POA KaKQN 126
300 WALIIG e WarLM WA IFGM VEB. {’x VE4AS oy CEINE
NIg PN WHINYM 00 wWdWHR ) WanzTL VPTNH ol CPSED
o A9 WeEGX WaKZS VEaDNR RT3
KEEA WABGEE WREPGK . ° WiAA E Faada
. : 180 WHEEWOA e DTS VEAIK ]
nzsy Wl FA DSIET W7FT WRKTG wepTS W2YVE sy ReSSN
WIRMW  WeCL FEOD WINP WoRTE wanl.o 220 winGa ~ DISkb
ZLIAY  IDSR wipve | WATEFS  aoyey 270 CTTFL WAEV WAIKYW
Il 240 K2AHG WaCHO WHAGE VEIAAZ  waaER WIK VS WREKGG
WIYRC KL KAtk WaMCR YELA WILIMT W2GHR4  wento  WHRTG
WALIBY  K4GLA KsMwy  WASSLD  praasm WIQUO  w4gAL  woraa  WPAE
Nuring the ARRL Board Meeting, held in May, ARRL QUALIFYING RUNS

the matter of the DXpedition tequirements was
informally discussed. As a result, we are glad to
announce that as of May 1, 1970, the requirement
that a¥f DXpedition-type operations be approved
hefore DXCC credits can be given has been lifted
and only those about which some guestion arises
will be asked to do so,

Enr this reason, DXpeditioners are urged to
continue fo pay close attentlon to malntaining
records 50 that if documentation becomes neces-
sary they will be able to do so,
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Any person can apply for an ARRL code
proficiency award, Neither League membership nor
an amateur license is required. Send copies of all
guealifying runs to ARRL for grading, stating the
call of the gtation you copled. 1f you qualify at one
of the six speeds transmitted (10-35 wpm) you will
receive a certificate, If your Initial qualification is
for a speed below 35 wpm, you may try later for
endorsement stickers, Each month the ARRL
Activities Calendar notes the qualifying run dates

93



MLIIN - 2227340 KaB 2197335 WARIZE 3IR/336 GAHDA  3leigsn ILSr33T
GAIFRM 2227441 KTGOM aivrige WARRAU 318/321 ITITAT 2161334 3151336
WAVED 1327141 LI4DMG A1/ 337 WIGHS YR/ 32 TAIDM 3165333 '.’. SESY 3140321
WRABY 3137441 LG X 3lurids WINKM 3i%/337 EISHN 31673722 WEARH  X1&7420
i 3241349 GNADM 3190340 WIRNG 318338 KnAN LYEEL WRDOMD 155349
WIBAN  319/334 WAML 3187340 Ko EILYEEL WAAMIE 3151433
WIOLK  31viadd WHKAI ILHI33R RoVVA  Maisay WIWYB 3151431
WIHX  3la3d) Walig 31873338 KeYRA WRNLY
CIRRS e PR TER/A41 KBLSG  31m8/329 FURHOIA 318
ILTERTY Wl OEIEEL HBONY  Yisf377 DLTRE 147338
! 309) 327 K LT 11872440 KPARK  31ayizs 3N 3147338
Ga1f341 LR & Walnh L18f344 LATY 3 ar340 A3NIM 3144324
NAEL L tupial WAKGLIY A8 32 Y hIKB 3148341 W2IDCA 47334
[SIFRTE] WP ) WRACKIP 5 WIALY 3147333 N2YLM  34/31s
PRt WERLY WG 31328 WIINY  diagi3s K40 MEYRIT
#1GRk 1344 PR, WOk MIKjEAT WHIYH  31ss3d1 K4PDI® 3147350
W2LLO 3217343 A191338 WEEY  3IBIAM WIGON 3167409 KaBUM 2147317
WEINTIT  2ifste REIEEN WHIMR 2187337 WILAX 310138 ROLUE 14328
WAGKR  i21rsdg Sruisds LR34 WMl d1ar3an PYICO 3142317
WADM FIYEENS ; VERIARY W2OHH  1la339 PYISO 3142807
W), U/336 WROE  tsrand WIDIZ  316/326 SMIRIZ c14j543
w-i-]_)u\ 31u/30K WRPNOQ 3187342 WIKVW 316/ 340 VEIBY 3147334
WAMR stuy tdo DH2BW  367/336 WIMWLE JIn/332 VK&OM 114339
WK RECTRTY LUXG 37i32e WAAVY BZ  3l4fAxt
\"IJK A1yiddn LAOTA  $17f33% : VIAiiag
; 3ruraas Kb ZH i 7fa71 4329
/ KT TArT WIHEH 117430 W *Nn 3142320
214347 197318 WIBNA 1343 VISBYY hnnm WAZOID Ardrain
SIFETTY i 3174338 WEKOY A1eftdA WHIHXD 3144317
2L 317 Yok i tIeiigd zs‘smv 141149
FA3a4 ] I WakOC 316331 WaMa 147471
Weaee 32134k WRE WS TR el 3161341 ,.-'AALI 1147348
21/347 WRKIA Ik IER WSOE  316/133 wate 4311
4207341 WENGO  319/330 A1 WIENW  iies147 WsHDS  314/333
A2 342 1933 3177334 WREVZ  11midgt WeHYG  3114/31%
2207345 11w/3a8 3174350 WEREIT  3ie/324 WaAst by 314321
LE{TAE TS ; TR 307/329 WRKPL  3Eei336 'WADE ar4r317
WINEK Rr LB RL Wobkh  31eisis IR TEEL] WEAIH  VIRidas WORKC 3144337
Wiwd  whyads WHLLA  319/3d4 17347 WO LW Lingdn WUV 1144336
WALAN 570f 348 WH PG 3wy T 3176372 WRNYVT  Hesi13n WAMOR 14K
HIKT - 320/346 DiabN  SIHARS 3177341 JLIHY 3167347 WEBN - udiazy
WAAIT  510/385 DETAL 31Ky 342 J17r33% GEYT 357138 VVEAR 14733
al a4 DLeUIH L BfSsT A7 HBITL 3157333 L7 203
WALRN  puidag i 3185358 3170323 ITAML - 154336 el A 3340
WAOEM 710734 3RIA2R WASELL EkEr]] HEIEET K4AIM  ar3rdey
WEMME  31/342 ETREREY th L RN TR ¥ WIDGT A1apat
WSOK 1207333 Ké LWL stxrazs 41773349 WrPDE Al 3rdze
WoRZF  luiidy KAlLGE  ilBI 432 5i7/a%in WErOrC 31338
WU 32347 GEIKH  31BI33) WrRFH  ii7/32% IS5 WEZTV  31afae8
KPP 170i343 KoRYE 38313 WORKE  $17/453 380322 WRICKS 210016
<*’f=l\JU A TEELY ESLLT 3LHa T 31Te BYETRNC KYETERY]
2043130 WICKA  S(KIA80 EIRTEET GNANC 3157434 3131338
3207446 WK YD RETEEDS RETART! 31a3a0
3207130 WIGYE  3IRJ335 317134 ey WATEW o] /e84
F301339 WIHZ I BI3A8 S HYE  stritie ) ETREN WROO AR TT
A27437 WIAGW  X1B/344 WARE) 3074831 WIEXN 314733 WEFWW 1187427
AINfda5 WIBOK 316i3xT WAShR O A17r14 WITTH 3157338 NolBly  413/33n
A 344 sPRYa22 WOXEV  X17/343 WAIR R1SaAT WHISH 3133
FFUTEREY 1181358 Wi RFB 3077337 WATELS 380N PRI ECE]
3187436 Wi kMeo 117/332 47842
107340 FI8/338 WaKE J18i321 LIRYEETS
97348 ETETEED) CHARX B ETE 1 114320
MR Yini 437 V187 b3 ;
$iM7s A% TIPSz : WsUKK  $157431 \W('KL
Haany F1R{A39 ¥niase WSELO 3157331 ARADE M7
DELNM 3197335 HENEY
an{c‘atet’eﬂém
WRHE [FFIETES pabil Ak WIIXG  3i7/320 [#1F18% 1 WARKP  Midf32s
WREGVM 3710344 EH4AnIMG 315 3 1a ERRTW 1177328 SLAMU " WaZly Ndrazo
WL 3211344 INALIM . S1HIG 39 WIONK  417/338 KaYRA  115/319 WASALL J14imT
WHAM  320idda FIZHF k343 VoM 317 a3s PARHBU 3157330 TVEAR 1147338
WsHA Ry STERL] WigaN 3137332 W FL 317/320 W2REXH 3187821 APsiih MEay332
DN s19rize "a’lJFrr 3157335 VinF) ih kPR3t WRIT t15524) TRIRTE IEVEET
KAtJL 3197330 2 3181332 WeREH 41771321 WAWGH t1s/izs 3131336
PYIUK . 1wiidg LIBIENS WHOIR - MT33a WAANE  115{337 FLETEL1Y
WATP | 3iwid HEET 3T WANIE 3157320 1147330
WAPDL  3ivrsa] Ay ETETY ERK 317/341 WAKRIT 315/ 444 1147318
WARA b 5!9:'551 WZEX BEIEET I\nl GE 31a/308 WHITN NEIREYS ISEYSSES
WaNDA 319/ WAZTHAL S KA1 WIBY  S1afATD WHOAS 116838 JEd35a
WABW 310 34n WARIY  3IRp848 WAZITN Xtafils DEIME !|4,‘329 34330
WACM  erin WIPHO 387 WANKM alngisd DNADH 314733 V137338
Gab WM SIni4ig WaMPR sisrg y LIRS PY4TR %id44334 AT
Cenks BETEE wntlw 18827 Alngdad YEAME  Mdi3So LRV
kKuKY P 318328 DI2YT 1174334 FAA Mesazl WIHOM 3147339 WORNK 44333
] DLGOE 3177330 BLeEN 3150330 WaDIZ 3147320

& DX CENTURY CLUB AWARDS ()
Wonsr Roll

The DXCC Honor Roll consists of the fop ten rumenical totals in the DXCC. Pagition in the Honor Roll is determined
hy the first number shown. The fist number reptesents the participant’s total countries fess any credits given for
drieted countnes. Lhe second pumber shown wpresents Hhe tofal DXCC credits given including deleted conntries. All
tntals skow represent submissions received through April 30, 1970 and are shown alphabetically by cali,
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WI1AW SCHEDULE, JULY

The ARRL Maxim Memorial Btation welcomes visibors, Operating-visiting hours are Monday through Friday
1 e-1 A BDET, Hatorday 7 eowva-100 . BDBT and Sunday 3 eose-11:00 poa. KDAT, The station address
is 225 Main Street, Newington. Conn., sbout 7 miles soith of Hartford, A mup showing loeul steeet, detail will be
uent Hpan request. If you wish to operate, you must have your original operator’s license with you,

Sunday Moniny Tuesrleey Wednadiey Thuraduay Priduy Malvrday
oo L <£ C.W.-0BS! »>
Ggzo-gozod 37005 14.020 14,020 7.1508 14.020
ga30 L 3.7000 14.100 14,100 71508 14,100
0100 < Phone-(y 1334
o105-0130¢ ... 7.820 51120 145,600 1.820 21,870
020 GODE PRACTICE DAILY! (35-1% wpm TThSat), {5-25 wpm MWEFSn) —————)
0330-0300¢ ..., L ......... [T L85 3,555
0300 RTTY-0B& ... ..... < RTTY-QORES >
0310-0330* . ......... .......... 1,645 14.095 7.0u5 14,095 3.625
0330 Phone-OBSE  .,.,...... < Phone-QBE2 >
0335-0400¢ . ......... .......... 7.220 3.820 7220 3.820 7.220
0400 CGW-OHBS RDIRE. CW .-OREt
04200430 .......... . ........ 3.700% 7.020 2.045 7.1508
0430-0500 .......v.. iiiiiaean 3.7008 7.080 3.945 71506
1300 «%——-{IQDE PRACTICE! {5-25 wpm MWF), (35-15 wpm TTh)-——7
1TGO-1800 ... ....... 217280 21 /188 21 /285 217288 24,/288
1900-2000  ....ovienn 14,280 7.255 14,280 7455 14.250
2000-2100  -c-eao.... 14.100 14,280 14.0u5 21/u88 7.080
2200-2300 . .seenn. 21 /288 21,100¢ 2L /280 7.955 14,280
BRO0-23F0 | v e i RITYOBRST .......... ..........
agan € CODE PRACTICE DAILY? 10-13-15 w.p.m.

1 CW OBS Chulleting, 18 wpm) and the eode practice on L.BOS5, 3.52, 7,02, 14,00, #1.02, 28,02, 50,02, and 145.6 MHz.
? Phone OBS (bulleting) 1.8 382, 7,22, 14,22, 21,27, 28,52, 50.12, and 145.6 Mz,

FRTTY OBS (bulleting) 3625, 7.045, 13,045, 41,095 and 23.085 bM 13z,

4 Btarting time approximate, Operating period {ollows conclusion of bulletin or code practice,

5 Dperation will be on nne of the following frequencies: 2104, 21,08, 21.27, 21.41, 28.0% or 28,52 MHz.

8 W1AW will listen in the Novice ssgments for Novices, on the bead indicated, transmitting on the frequency showo,
7 Bulletins sent with 170-Herts shift, repeated with B50-Hertz shift.,

Maintenance Staff; Wis QI8 WPR. * Times-daye in GMT. Operating frequencies are approximate.

for W1 AW aid WAOWP (W6 ZR), slternate ) tor the
coming 3-month period.

WIAW will simultaneously transmit a qgualifying
run on B80S 382 7.02 14,02 21.02 28,02 $0.02

improving your first by sending in step with W1 AW
(hbut aot over the air!), and to allpw checking the
accuracy of vour copy en ¢ertain tapes, note the
GMT dates and May QST practice text to be sent
in the 0130 GMT practice on the following dates.

and 146.6 MHz at 0130 GMT July 16, {in )
converting, 0130 GMT July 16 becomes 2130 luly LO: it Seems to Us, p.%
EDST July 15.) July 44; A Nearly Full Size, Rotatable,

WOOWP (W6 ZRJ, alternate) will transmit a qualify-
ing run on 3590 and 7129 kHz. 0400 GMT lualy 2.
(In converting, 0400 GMT July 2 becomes 2100
PDST July 1.}

WI1AW CODE PRACTICE

Quad for 50 meters, p. 16
July 22: An Audio Filter for CW. p. 51
July 3o Amateur Radio Public Service, p. 84
The subject of practice text for the following
sexsions is Understanding Amateur Radio, First
Edition.

. . . , Aug. 3 New Equi X
WI1AW transmits daily code practice acevurding Asg g Foxth?)[;:lgphntlent,:z[:; 132 .
to the following schedule, showing speeds, iocal n o P [T5F]
times/days and GMT times/days. For practice
purposes, the order of words in each line may be
reversed during the 5-13 wpm transmissions, (Each
tape carries a checking reference.)
Speeds Lewat timesidays GMT tmey davy P
. D MEMBERS
113,18 A0 PM. EDST daily T3 dmly
430 PM, PDST E?f[; Oﬁi%fvof‘rwm
371,10, SAPM. EDSY SniTh N3 MWIsn OFF omf”
13.00.25 0:30 P, B 1LSat THE POWER
G100 &M, KDST MWE Lo Ml ANPHOWTD APpey
6 00 AM. PIST RESUSCITATION

35,30.28, 530 M, EDST MWF
M5 4030 ML PDST

" 00 AM. EDST TTh
6:00 AM. PDST

Q130T hSat

13000 TFh

The 011 30 GMT practice is oinitted four times a
veat on designated nights when Freguency Measiu-
ing Tests are made in this period. To permit

July 1970
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* All eperating amaleurs are invited to
report to the SUM on the first of cach
month, covering statinn activities for the
preceding month, Hadio Club news is
also desived by SCMMs for inclusion in
these columns. The addreesses of all
SCMs will be found on page o1,

ATLANTIC DIVISION

DELAWARF - SCM, Juhn L. Penrod, K3NYG- SEC™AM:
W3IDKX, RM: W3ALLK, Delawire Hamtost will be held Aug, {6 at
Banning Pack, hIGRY viated Ok (-Land, WAFP4 s bach ionge in
Behohnth Beach, W3IBHG wutkedl Missourt on f ineters tar sfate
No. 31, W3BDP has 2 bew 25 8 receiver. WAHKS enmoyed sk ing
in the Apr. CD Pacty. WAIGEM is preparing his rigs tor Sield May
and profises no apside operatinn Hhis et WA X was the winner
of the Maverick ARC DX Contest, WAUDHR is shol to fuke the
wedding vows, KLY has o ey HWITA on 2 meters, WIDEX i
now mobile, WAIBAQ haa been holding keds with WCGY an 432
Mz, WASDYG Is moving bis QPH. Traftic: WIDKY 31, WA3IDLIM
10 K3NYG 4

FASTUEN PENNSYL VANIA — SUM, Geosge 5. Yan Dyke, i1,
WIAHK ~ SEC W3IIOC, RMs: WibME, KaMVO, WiMPR, PaMa
R3PS0, WAIGLL VHE PAM: W\I(.U O reports were receivest
from WALV, KIDKE, Wikbk, WIFGO: UBES reporfs fram
WAIART, WICEH, WASLMI, WA K_U. WAINYVOD, WARIKR: Oy
teports from WASKOQX, WASEMI, WAINVIY WAZKET, Wi,
RIWELL W3y, slLers: WASHBT, WAIEMI, WNILT, W3LMT

WAMPX, PSHR: WASC KA, WIMPX, WASIYE, WIFML, WA IHRT,
WAIFMI, KIMVD

et Freq Qperatestavg EXFTURANIPAM

EPA Jodo kHzaigsl v Ay dod WIMPX
PETN SOl RHze Q0P Dy v L2 WIMPbX

EFALPRTN 1T EHr R P Dy 36y
PEN 900 KHTS S0P M-F3EN
Navice 40 TET RHz 40Ul Ny S
Novice &1 Vrze KHe 2080 Dviied

(63W A 3GET
[ WAPS
1 TeWN3LEI
1GTW S 1N

W3EML reports bigh level nets about nocmal, WIMPX is working un
his HW-12 chamine kks. WASAEE reporby bwa new Novicos.
WAZATO and KIYJIK were honored guests at the Annual Litnehean
of the Deluware Valley Lie Hank tor s continued work in therr
nets, WASCKA s almost as by keeping s weor working as he is
on nets, WASIKB has o new FRI0A traas. KIORN s using a nes
SE-10, The sikpeter Novice Net now o called the Fastern Aren
Show Net, WD was sy paiiting bis fovers. WAIKFT ropotis
satte teal DX on receni demeter opeiings; he also drew o hlunk in
the CB Party on femizter vi. WAZKSY will be in the Philadelphia
Sred durmy the simer, Don't forget the Noviee and vht nets, They
aeed your QN onge ina while and, mare than that, they need your
T ta keep interest up, WASMKQ and WHKCM have o chess thing
going on 40 meters. {t von are interested, check info FUARS
aniyhireg and ask for detals WNZOIS b eager to et into trarfie.
K3LBG wants to complie hotes with other QRP oprators,
WAZINM ix busy chasing arter that hig SRDXCC, WIPOR g
wolking un g higf-pawer tinal for &, WAIOBW, 4 newenmer to the
Philadelphia zrea, s Inoking for active clnbs s he can get busy, &
retmnder — the deadivoe is the [0th of each month so T e mail to
ARRL the T1ih, W3MPX has been looking Tor relicF From RM distes
for PTTN. WAIIWT., WAIACT, WAIMKQ, WA EMI and WAIIGN
have +olunteered tor the joh. 411 ORSs will be contacted For their
comments an tephicenend, When vou eet vour buflot lets cepiy
HHYEY Tratfie: iApr W3LML $94, WIMPX 485 WN3LFL 314,
WASEXW 71, WASMRCQ (85, WAIEMI 177, WASHRBY léo,
WAZLMO 133, KAMYVO B9, WAIART 77, WAIATQ 04, R 3950 nd,
WAIGLK 62, WASLAR 47, W3IHNE 45, WANNL 36, WAICK 4 34,
WIFLLD 28, WASUFU 26, WARIY(D 23, Wiva - 4 WAVAP 23,
WIADE Y0, WAZIZR 14, WICRH | I. WASX ll. WAKPC Yo,
WAZIKR (0, KIKTH Y, W30Y 4, WIYR 9, WAIHGY %, WIBNR 6,
WIHK &, KIYV A, WIKCM 3 K MHN S, WAV 4 WASIRO 4,
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tqtlonwg»Actwntles J

WAIEIO 3 WAINVO 3, WASIAZ 2 WIOML 2, WASBSV 1, Wikl
FOWIKER £, WAIKE ) 1, WAIKOX L iMar,) W AILMO R4,

MARYLAND DISTRICT {F
Munhodland, 83011 = SEC: WILOY,
teet Schedules

COLUMBIA “UM, dohn

Aot Fredg. dperares Wer
MDD ERLE Py Tron BM K IYFIRM
MODS iadd Dv K40 PM WICBUIRM
DN 3430 STTS atnt M WAIGENFAM
ME PN FH2 i b 6ea M. K3TAL

A% 100 M,
MTMTN 145,208 Fu-ha v B W W
PEHR cAprh WALZT, dew gppointment: KIGPN o ORS,
Fasdoreements: WIPT, K38TU and RIDEB 3 as Qs W3EWE as
DS SFC WILOY seports 303 AREC members in the section with

B R ICMY and his Montgomers County gang wedl eut m front with
nd, Welcome to Aaryiand to WASOMXRGaAPL), W3IPT i husy
pefting AMSAT Okear B ready to be Ocrar o, WIZNW 18 aperating
RTTY o v and keeping MDDS an the qie while % 3CBG docs a
little nverseas fiving. WIFCP was QRT far g tew davs uf iness,
WASMMN v convalestine after surpery ot Aberdeen Proving
Ciiuigpds, WICDQ woiks DX on an indoor dipole, W3OV i all st
tey ik the rounds of all hamfests and MARSTests within inebiling
tadge this summer. WA SR pot his WAS cerhficate, K 3IWRH is
helping operators «t Maryland™s Schoad for the Blind with
maizlintion and aperition of @ real fine station on 7 metors umider
the wull WAINPD, ynd looking for cantacts tn OSL. The B&O

Banquet was gieat tun tor about RO members and poests on Mav 2
WAV, WASHEN, RATRD and W3ILBC put on a realiv hig show of
lub pres. (he

¢wdbds, tiims and stides amd K300M beecame the new
FAR Hamibest is scheduied bor Sept. 2ol Gaithersborg Fargrounds,
Congratulations ta WN3LLZ and the New {arroliton Amatenr
Hadin Assn, in Riverdale on affiliation with the ARRKL. Best wishes
tar A strecessttl ferm fo e new officers of the boundation for
Amatent Radio WAGPBG, pres; WIPT, vice-pres., W20y, 2nd
viee-pres . WACPM. treas: and K4LMB, wer. | he Mavdale Amatenr
Radin ('Inh will sponsor the Fifth MD-NC X0 Party from 2300
GAIT, A 1 Ho 0 GMT Aue, O, 1970, Cantest rules and
sggested  fraquencies appear ehewhere In this bsue, Mark your
valendar now and don’t miss the MDL 17 1c Net Pleate on July 26
in Shelter 301 just off 118, Route 40 Patapsco htate Park.
WAEZT i now runeing a Heathkit S8-301/8R-401 combo. ‘Featte:
WASUR 162 WETN 143, KILFD %3, W3LZT 82, wiits w1,
WAEA oA, WAILKN 27, W3ZNW 24, Walppy 22 K3GZK M0,
WASIY 20, WIEOY 14, WAMHW 1A, s30KRW 16, WILOP 15,
WARLKI 14, WAZER 2 WAZAIR E WG 1,

Marviand-1.C. USU Party

This contest, sponsared by the Muvdule tmateur Radio Club
MARCY, will fake place trom 2w GMT August 1 oto 2000 GME
August 21970, 1t w open fo all amateurs. Stations may he worked
once ol each bandimode. Separute Toas must be subontted tor esch
node_ Crose fops shoauld ke kept to eliminate Jupheation ot
contacte, The esvhange will be 1380 number, RSCF) and county tor
MA-NL, stafions, VTndependent cities such us Baltimory and Wash,
L wount as separate countiesy AN other stations sead (SO
mnber, RST) and ARRL section ar country s applicable, 3
readable copy of the statinn log must be sent, showmg cuntest
station call und  locabion, aumbers eachanmed, hime,  Jdute,
confacted station call, reports, county undfor sectinn or country,
Suepested frequencies: 3575 7078 14075 21075 w, 3880 7278
14275 21325 phone, 3733 1175 21110 Movices, 5300175 145,175
Tevhs, Scoring systent: Md D.C. stattons ene point tar ench anmber

sent, e peint for cach vumber recewed. nultipind by each
difff.'n:nr ARRL section or country, Other stations score auw point
Pur gaclt nwmber wenb, vire pomnt 1or each pumnber recered
multiplied by vack didterent Marylind county o edependent vity
(B8 totahl, Aswds: Certiheates vl ba gwarded o the highest
ang station an wach ARRL section ar conntey, separite awasds
tut phons ind o, Woen mre than & stations submit logs fram ane
sevtion, secnndd place will be awanded: more than 1) Ines, third place
N be ywarded, The mailing deadline s betare Sept, |, Scod viwr
Ing to Casl 1 Smderwen, R AY7, 14607 laude Tane Silver Spnng,
Maryland 20004, Your nawe anmd address must be shown in block




EIMAC’s new family

of outstanding
power tetrodes
offers 13
impressive
features:-

(11 High linearity. 3d arder products -- 40 4B or better.
12y Low thput capacitance. Typically, 45 pF.

13y Over 000 walts measurad outout at 865 MHz,

{4) Yery high gain-bandwidth produst, Over 125 MHz,
5] Low grid interception in linear amplifier sarvice,

5 Low drive, Typically 40 volts for class AB-1
seivice. Easily driven at 150 MHz with § watt
sofid state device.

(71 Plate dissipation up to 800 watts. Both air and
liquid cooling avaiiable.

18 Guaxizl hase adapter available.

19) Shock-resistant design for rugged setvice.
{10) 20 kW pulse output at 430 MHz.
{11} Very low cathode lead inductance.

{12} 5-pin base adapted for heat-sink cooling.
113) High grid and screen dissipation ratings.

The unigque 4CX600 family is an éxciting result of
EIMAC's CAD (compuler-aided-design) program for
ceramic/ metal telrodes. Closely controfied parameters
permit intermodulation distortion limits to be included
as a defining tube characteristic, establishing new
criteria of performance.

EIMAG's advanced segmented cathode and elec-
tron focussing combine with an unusually high tigure
of ment in this tamily, providing you with tubes useful
in widsly diversitied services: linear ampification, high
reliability aircraft-to-ground communication, widehand

i ACWRONB
TCWEI0r

ALKEI0R

AGARO0F

distributed amplifier
sarvice in airporne ECM
gear, and r-f pulse appiication.

Another example of EIMAG's ability to provide to-
marrow's tube today! Here ara the numbers 1o prove it:

RATING: IYPICAL
e | R, [RAIEC | MAX. RATINGS | SShik | userun
TepE | wolfs | A2 | HASE JCOOLING Fpe | Flate | puIpIIT FGft:
(MK olts | Ampores | (150 M
aGKE0S | 6.0 5P WIDEBAND
1 LU il IEF T TR T pwi | AMPLIFIER
CXSU0F | 765 : SERVICE
scwRnuB | B - WIDESAND
as50 p: | Liguid | 3000 X ol AMPLIFIER
AGNBONE | Ry PR SERVICE
" CLASS AB-1
isionsgll RPN SO ol i | s | s ok | LINEAR
[ SPFC ! SERVICE

Maore? Qur Application Engineering Department's
ability to design tube into circuit means less engineer-
ing time for you, For all-areund capability, talk to
EIMAC. For circuit and application information on
these new power tetrodas, write to EIMAC for our new,
free application bulletin #14, Using fhe 4CX600 Family
Tetrodes, Or contact your nearest Varian/Eimac Elec-
tran Tube and Device Graup Oftice. They are located in:
Albuquergue, N M,
Alpxandfia, vVa,
Allanta, Ga.

Charry Hill, NLJ.
Clearwater, Fla.

Davton, Ghio

Los Altog, Calif,
Metville, L [, N. Y
Paric Ridge, Il
Richardsen, Texas

Fanta Monica, Calif.
Sentsdale, Az,
Bpringfield, N. ..
Syrdciise, NOY,
Waitham, Mass.

international Sales Offices are located in:

Austraia {taly

Beneiux Japan kK
Brazi Srandinavia

araaa Swdzarland ey
France United Kingdom and division
Germany jraland varian
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ouch keoping p wit
planar triode requirements

Month afler month,

" .next yearand beyond, our mi
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Large contact areas

and mechanical connection:

cesigns
+-eansp

Co el LB e examples
coinputer aidgd design helps you
: .. The7815AL carries an
“back 13 an

o we moved ahead



Ietters along with  signed stutement that the operator ohserved all
regulations of his country and thut the decisions of the contest
commitiee will be accepled as final, Logs become the property of
fhe MARC and will not be returned, Enviose an sa.se, if vou desire
A4 vontest surnnmy.

SOUTHERN NEW JERSEY —~ SCM, Charles b, ‘lravers,
WY P SEC: WILVW., BMs WAQKIP, WAXHLV, PAMs:
WETVR, W2ZE ‘The South Jersey Radio Assn. concluded its

tirtieth anmversary celebration un Apr, 22 with a very enthusiastic
tieeting and o vely interesting eshibit ot “eaidy’’ radio ham gear,
Sunngpe the speakers was George Gratamer, o member of the ARRL
Staft for many years and now retived, George mmentioned varions
interesting experiences in his years of excellent setvics and many
contrihutinns to the ham fraternity, it is hoped thatl the South
Jersey Radio Assn, will enjoy even greater sugcess and progress in
the coming Fifty years, The NEPTN reports 30 sessions, 567 ONIs
and 739 pleces of traffic, WB2DRG is Tsted on the Public Serviee
Honor fotl with a tota) score of 46 for the nonth of Apr. Randy
hay done encellent work in spite of being confined several times this
winter for health reasons, The Penn-fersey YL Club held its May 20
wieeting ut the UIH of WA2LGS, who & the only New lersex
member, Kose Ellen is alsa a valued and active member of the New
Jersey Ntate RACES Net, rt"pn.wnl‘lﬂg the Salem Coundy Linit, ‘I'his
andt van proydly boast 1007 check-in to the weekly nel which
convengy on 3RS KHz each Sun, af 1300 local time. This net &
eontrodfled from State Headquarters at Trenton, NI The program
will feature color slides taken by W2OWC on i recent 30,000-mile
worid trip. Ohiv is o yery dedicated member of the ham fraternity,
Sane of our previously active memhbers who are still in oue thoughts
are W2ZI, WAIRIP, WAZKAP, WIDNE, W2Z2Z, W21, Tt is hoped
that these uperators can join us aguin soon. Regulax reports are
ivknowledged from W2FBE (OKh and KZARY (ORS), Traftic:
WIPLL 110, WBIVLY 96, WB2ZDRG 62, WBZGDY 48, W2BEM 13,
WIYPE 20 WU 7, WBISEX 3, WA2KIP 2,

WESTERN NFW YORK - SUM, Richard M. Pitzeruse, k2LTK

~ Asst, 8CM: Rudy M. Ehrhardt, W2ZPVE SEC: W2RUL. RMs:
W2FR, W2MTA, W2RUF, KIKER. PAMs: WA2CAL, WB2IRHI.
Section nets:

Ner Freq. Lercal Time ays Mer
NY S 3aTs 180 X200 Naily WIMTA
NYSPTEN 3928 1800 13ty K25PQ
WY PON awly iads aity B2hQ
NYPON (CW) 3790 1830 Laily  WAIUAL
NYECN ABTT 19a5 M-Th-F WIRLE
NYSCUN 3677 (M0 Sundlay Yearie
Esg SR I Uaity  WAZVYE

Appointment rencwals are W2DM as kO and OVS, WERIYEE as
OPS and WA2BIX as DRSS RAWNY clected W2PLG, pres.:
WIWRE, veep; WNIGPO, secy,; WITAX, treas. W2TOY enjoyed &
mobille  vacation through 45 states. We understand W2IPVI
cordemplates o nantime-maohile type tacation through New York
State waterways. The WNY Fwergeney Net elected KRZHY O, mgr.;
WIIR, assb. wigr K20WIL secy. Sorry o report the passing ol
WIZOQ. WRB204 K inonitors 7255 and 146,94 most of the time
during the day down [thaca way, Dave is looking for a JRASK
feletype for his home station, W2CUEP, The entire fm population of
lumpkine County attended the Dayton Hamvention dall three wof
them), W2EMW has resched 300 confirmed and vows to slow down
nuw on the LXCC hund, K2KBL has aiso submitied the necessary
pasteboards for the 300 country platean, W2RUT rempins active in
NYRCD and NYSON. W2ALH tathered three new Novices mto ham
vidio, W2IIDM is busy reorganizing the St Lawrence County AREC
ut. WRZYRE 18 struggling with tus rig as it sevms to have a touch
of larynpitis, W2ROE has similar pmblem\ znd is reactivating an old
Army set 1o stay with il WHE2EFPG s gethng married on Ficld Day
work cnd, WA2GLA is ORS hecause of family illness, SIARC had »
sugeessful display at the District Scout-O-Rama in Canandaigua,
WRB2ZDKA expresses his concern for the dogs at the RARA Hamfest
fien pratket. WARMCE is 2 busy hoy on ESS. Congratulations to
WAZDHS and WA ZICU on taking fiest and secand plices in the code
cuntest at the RAGS Humifest, Tratfic totals for April hit an 2l-time
low, W20L continyes adding to his eolledtion of BPL cards, PSHR
poes to W2s FR, MTA, RUF, (C, K2s KIR and KTK, WAZs CAL
and U, Teatfic: W20F 320, WG 271, WA2CAL 264, W2ER
44, WARICD 114, K2KIR i1, WIRUEF YR, WAIDHS 94,
WH2SMD 91, W2MTA 89, WAJBEX S8 W2FLB 53, K2ZRTO 32,
WIRM 27, WARKAT 22,. WB2YEM 19, WAZHIY 16, WIALR 1S,
KIOEV 14, W2DBU 13, RZDNN 11, KZKTK 11, K2IMI 9, W2PVT
LOKIRWK 7, WA2IZZ 7, W2PZL 7. WAIANF A, WR2FPL 4,
WIEMW 3, WB2YEER 2, WIRUT |, Total 2044, Last Year 3354,

WESTERN PENNSYLVANIA Actmg SUM, Geoege R,
Stonchuraei, WASAKEH — SFC: W3IKPJ, PAMs: WIWER, RIZNP,
RMs: WAIARL. WIKUN, W3L0S and WINEM. Traftic nets: WPA.

2300 GMT 2885 ktly and WPP, 0200 GMT 3953 kHz datdv, Both
nets  need  wddifionn]  coverage  and  would  weleome  vour
parfcipation,  WN3ONT amnd  WN3ONU  gre o father-and-son
combination in Conway, K3HSY visited AXIXB and AXIKS while
on lewve from Vietnam, The Steel City Club reports that 14 of its
membets are active on 146,94 tm in the Pittsburgh area. Actmty on
that trequency is saining in Frie. WARKPX, WASGMN and VESSM
art« recent recipionts of the Kre, Pa. award. Top engineering prize in
the Butll Plancfarium Science Fair went to WASIHS, while younpger
brother WASLOQE won first place in the jumior division. The
Uniontown ARC held a dinner in hwnor uf Kill Henzly tor his fong
aried devoted service as vlub treasurer, The new civil detense facilities
in Indiane have bec completed, The eguipment incliides 2 KWM-2
and a 3011, The West Able Net af the od meets each Sun, at (400
UGMT on 3,990 MH7z, Yoir do not need a RACES ticket to check in,
WILOD closed a ddayear utility cateer with the Pennsylvania
Electric Co. when he retived at the end of Apr, WITVW entertained
the members uf the btpa ARC with stides and movies of his
tadiocontrolled bouts, Those of the suhmarine were partieulatly
interesting, Also from the Fina club we learn that WiVW has new
Colling gear, that WIMITY has cetired and now has ample time to
pursue his tavedite pastime, that W3ITOC is DXing on 10 and that
WAIIER is the newsst chub member, The Indiana University of
Penmyivanm ARC announces the appointment of WAIKSA and
W3CFC ay co-advisurs,

Net Ness, onr Yraffic
WA 30 a5 2l
HS5N 1% EL) 33
Wer 6 89 13
Traffic: (Apra WASIPD 178, WALOS LUZ, WIKUN 88, WAIAKH

P71, K3S0H 33, KISMB 25, WAIIBN 24, W3LIT 15,

JEXN 14, WIYA 12, RILOB 10 WIATQ 8, W3LIHN 7,
RAVOV b, WAIKLE 3, K38IN 4, W3SN 4, (Mar) KIVOV 11,
WA3NAZ 5

CENTRAL DIVISION

ILLINOIN - 50M, Pdmand 4, Metzger. WOPRN - AL
WORYEL KM WAYZLUE, PAMs: WAYC'OP am{ WAYPDI v bt
ook County #07 WYHPG, Net reports:

Net Freg, Times: Daps e,
18N 3u4n 1400 £ S 15
(LN 3ini anan Ny 145
NCPN RCIFS 13007 h-5a [ ]
NOPN 3015 1ROO T W-F

L BON s 2245 M-b 441
1. PN vl s i4307 M-I

I, PON 1453 V2004 MW.E. P2
1. 90N 50,1% 02007 M, 0
at, Fakes RO XY 02Ing Dv 1oy

WIPRN was clected pres. of the Springield Dhstrict {36 School
Board, WIERY was also elected pres, of the Rivertun Schoul Board,
The Stueved Rock Radio Club Hamdest was held June 7 with a very
FR turnout as usual, K@YST is the first female officer of the York
Radia Cluh, having been viected secy, WIFBD gave wome highlights
in the field af Flectrical Instrumentatinn at the Apr, mecting of the
cinh, The Ninth Region Net had a traffic count of 682 during Mar,
s reported hy WOHRY, 9RN Mgr. The Nighily Absurditics for the
Steepy Amateur Net Assn. bas been approved hy the League's
Executive Committee s a duly League aftiliated socicty, W9OFQ is
the newly-appainted Civil Defense Directur of Mokena, HI, WYTHI,
WOOTLD, WASEGP and WALYUK are the new uofficers of the
Wheaton Community Kadio Amateurs, The Inferstate Side Kand
Net members attending the f2ayton Hamveution deld a smull
pet-topether farewell dinoer for WONWK, who is retiring to the west,
and a4 pennine Stetson was preseated fo bim, WIWT and KYVBK
vwere reelected officers of Amateur Radin News Service, the nytional
uswciatton of smateur radin clih editors. A new Novice in River
Grove 15 WNYDYY, WYLDLU reports that ten Galaxy transcemners are
mw in upergtion in the Eee County RACES commuonigations,
WAYTNYE recuived hin Advanced Clasy ticket, New appointees
telyde WASY YL as OBS snd WOHKTY and WIKVTE us O0s, WHAZP
is resting at his UTH after a short hospifal seige. KIDOU has a new
ARTY and RM7T5% to help bring in the tuigh ones, The Hamfester
Picnic will be held Aug. 8 at Santa Fe Park in Chivago, The
Mini-Flamfest will be held Aug, 23 at Belviders, WASRRH and his
XYL are epbuilding their QTH, WIEY s out of the hospital after
receiving head injuries in a tobbery attempt, W9YH is the only BPL
recipivint this month, Traffic: 1Apry K9AVQ 190, WONXG 1R,
WAQWNH/9 173, WYYEL 154, Woby) 151, WIELY 91, WASZUE
69, WIIXY 64, WOFOYF 62, KYTXT 57, WASTOC 46, WohOo 42,
WOLLIN 34, WAQT OO 30, WAINZE 3, WOPRN 1K, K9RAS IR,



Want to start a pile-up

The New Heathkit® SB-102

Direct descendent of the most popular sideband rigs ever
produced — the famous 100" & 101™ Series, With an
ancestory of top performance, high reliability and un-
beatable value, you expéct the new 102" to be a hetter
f1g ... and i is.

The freauency stability and lnearity of tha =107 wore
second to none. The “102™ s even better. An all sulid-
state Linear Muster Oscillator cuts stabilization time m
half’; offers far greater tracking accuracy.

Hot new receiver circuitry delivers improved sensitivity
.. tnw less than 1.35 uV for 16 dB signal plus noise
{0 noise, This increase gives vou solid copy langer when
the band is on the way out.

The new “102” brings vou all the fiexibility and per-
formance that made the *101" the standard of com-
parison on the air, plus important new features, Start
vonr Maxi-Rig now ... with the 8B-12 — from the
Hams at Heath, of course,

5B.102 SPECIFICATIONS — RECEIVER SECYION: Sensitivity: Heiter
than 0,35 micravelt for 10 48 signal-plus-naise te acise ralio for 558 op-
eration, 558 seloctivity: 2.0 kHz minimum of & I8 down. 5 kHz maxi-
mum af 60 df down — ¥:] nominal shope facior — #:6(t dB, CW Seiec-
Hvity: (With oplional CW tilter SBA-301-2 installed) 400 Hz minimum
ut & dib dawn, 2.0 kHz inammus b 54U dB down. [nput impedance:
{ow impedance for unbalonced enaxiol inpuf, Qutpyt fmpedance: Ua-
balonced § and 400 ohm speaker, and high impedence headphane. Powar
output: 2 watts with less than 109 distartion. Spurious vesponse: image
aind IF erjection betler thar 50 d&, Internal spurions sigrals below equivaient
antenna input of | microvolt. TRANSMITTER SECTION: DC power
input; S5B: TR) watts PEP, conhrmeus vaicy. CW: 170 walts — 504 duty
cyele, RF power cutput: 100 watis on 80 through 15 meters; 30 walts
an 10 malers (50 ohm non-recctive !oad). Output impedance: 50 ohms
te 75 chms with less than #:1 $%WR. Qscillator feedthrough or mixer
products: 54 dB balow rated output. Harmonic radiation: 45 db bealow
rated output, Transmil-receive ageratien: 358: Push.o.alk or YOX,
CW: Provided by operoting YOX from q keved tons, using grid-block
kaying. CW side-tene: Internally swilched to speaker in CW mode.
Anprox. 1000 Hz fone. Microphone input impadancer High impadance.
Carrier suppression: 50 dB down from single-tone autpyt. Unwanled
sidaband suppression: 55 dB down from single-tane output at 1000 Hz
rafarence. Third order distortion: 30 dB down from bwo-tana output,
Noise [evel: Af least 40 B helow single-tona carrier. RF compressieon

100

* New all solid-state Linear Master Oscillator fea-
tures 1 kHz dial calibration « Bandspread equal to
10 feet per Megaheriz ¢ Less than 100 Hz per hour
drift after 10 minute warm up « Dial resetiable to 200
Hz o Mew receiver circuitry provides sensitivity of
better than 0.35 uV for 10 dB 54-N/N « 180 watts PEP
S$SB input —~ 170 watts GW input ¢ 80 through 10
meter coverage ¢ Switch-selection of USB, LSB or
CW o Built-in CW sidetone e Built-in 100 kHz crysial
calibrator ¢ Triple Action Level Control™ reduces
clipping and distortion e Front panel switch selec-
tion of buift-in 2.1 kHz SSB or aptionai 400 Hx CW
vrystal filters e Operate with built<in VOX or PTT
o Fast, easy circuit board-wiring harness construc-
tion e Run fixed or mobile with appropriate low cost
power supplies

S5B-102, 22 1BS..ivsiserirrnreisianasinnienss: 538000
$B-600, Communications Speaker, 6 1bs......$19.95%
HP-23A, AC Power Supply, 191bs.............551.95*
HP-13A, DC Power Supply, 7 lbs............... $69,95*
$BA-301-2, 400 Hz CW Crystal Filter, 1[b.....$21.95*
SBA-100-1, Mobile Mounting Kit, 6 lbs.......$14.95*

ITALC): 10 dB ar greater at .} ma finel grid current. GENERAL: Ere~
quency coverage: 35 lo 40: 7.0 to 7 1; 14.0 i 14.5; 21.0 ta 21 5, 280
to 8.5, 8.5 fn ¥9.0; 290 ta 705 28 {6 300 (megahertz). Froquency
sinbility: Less thon 100 Mz per hour after 10 minutes waemenp fram
normal ambient conditions, Less than 100 Hz for %iD% line woltage
vuriations. Modes of eparation: Sslectable upper or lower sidebond
{svppressad carvier) and CW. Visval Dial Accuracy — *“resettabllily**:
Vidhin 200 Hr on «ll bands, Electrical dial accuracy: wWithin 400 Hz
after calibration of nearest (00 kHz peint. Dial mechanism backiash:
tess than 50 Hz. Calibration: 100 kHz ervstel. Audio Froquency re-
sponsa: 350 to 2450 Hz «3 48. Phone patch impedanca: § shm re-
ceiver suiput to phone paich: high impedance phone sateh insut ta trans.
wifter, Front punel controls: Main MO tining dial: Driver tuning and
Preseigctor; Final tuning; Findl logding; Mic and CW Levei Contral; Mode
switchr Band switch; Funclion switch; Freq. Contral switchs Meder switch;
RF gain control; §5B-CW filtar switch, Audio Gain contrel. Internal
controls: VOX Sensitivity: ¥OX Dalay: Anfi-Trip: Carrier Null (contral
and capacitorls Maler Zera tontrol; CW Slde.Tone Girin control; Reiative
Power Mater Adjust cantrol; P.A. += Biats Phane Yol (headphane.voiume);
Nautralizing, Reor Apron Connections: CW Key jock; 8 ohm output;
Spare A; Spare B Phone peteh inpul; ALC input; Power and accessory piugy
RF cutput; Antenna switch) Receiver Antanna, Power requiremaents: 700
ta 80D volis ot 250 ma; 300 valts at 150 ma: —115 volts o {0 me; 12 vuits
at 476 amps, Cabinet dimensions: 1434” W x 88" H x 133" D,




Turn on your Benton Harbor maxi-rig!

The New Heathkite SB-220

Business end of the Muxi-Rig! Gives your signal the
authority it takes to punch through those pile-ups {(or
start one yourself), And keeps you operating under con-
ditions that drive the ather guys QRT.

A pair of conservatively rated Eimac 3-300Z7% provide
up to 2000 watts PEP SSB input ... 1000 watts on CW
and RTTY. Requires only 110 watts PEP drive, Pretuned
broad band pi-input coils deliver maximum efficiency and
low distortion ou the #0-10 meter bands,

The built-in solid-state power supply can be wired for
cither 120 or 240 VAC andl swilched back again in min-
utes if yout power requirements change, Circuit brealers
provide added protection and eliminate costly fuse chang-
ing. And for cooler operation and estended tube lite,
idling plate current is reduced by Foner dinde regu-
lated bias.

The Tayaut of the mew 220 is designed for tasl, high
volume air fow with a husky, quict fan in the PA com-
partment doing the job. Result: the “3MP actually runs
cooler than most exviters.

Other features inclhude two front panel meters for con-
tinuous manitoring of Ip plus switch-selucted monitoring
of Rel. Pwr,, Bp & Ig ... ALC output to rxlnce aver-
driving and distortion , ., safety interlocked cover ...
easy I5-hour assembly and handsome Heathkit 5B-Series
styling.

e [y s AT

Tirwd of sturobling barcfoot through the QRM? Order
the shoes for your Maxi-Rig now . . . the mew “220” ...
another hot one from the Hams at Heath.

e Full 2 kW PEP input on $SB ... 1 kW on CW and
RTTY ¢ Boardband pi-input on 80 through 10 meters
o Two Eimac 3-500Z tubes « 120 or 240 VAC wiring
options e Zener diode regulated operating bias for
reduced idling piate current, longer tube life, cooler
nperation » Double shielded to reduce stray radiation
¢ Solid-state power supply e Twe front panel meters
for continuous menitoring of plate current, plus
switch selected monitoring of Rel. Pwr., plate high
voltage and grid current « Quiet, high volume fan for
cool running » ALC output « Easy 15 hour assembly.

Kit SB-220, 55 IbS....v cvviiiivncniiaaaa ... $349,.95%

5B-220 SPECIFICATIONS — Band coverage: BU, 40, 20, 15 and 10
meter amateur bands. Driving power required: 100 watls. Maximum
powae inpyt; 558. 2000 wilts FEP, CW: 1000 watts. RITY: 1000 walts,
Duty cycler S58: Continuois woice modulation, CW: Continuous {moxis
fuum key-cown 10 minutes), RTTY: 509 (moeximum transmit time 10
onnutes], Third erder distortion: —30 dB or helter. Input impedance:
52 uhm unbaianced, Qutput impedance: 50 ohm to 75 okm ynbaloneed;
SWE M1 or less. Frant ponol controls: Tune, Lovd, Band, Sensitively,
taeter switch, Fower CVW "Tune = 358, Plale meter, Muiti-meter (Grid
m#i,; Relative Power, and High Yoltage), Rear Panel: Line cord, Circuit
2 ts (twe 10 AL Antenns Reloy (phonel, ALC (phenn), RF Input
j 9). Ground post. RF ontput (30.239). Tubet: Two Fimae 325002,
Power required: 120 VAY, 50760 cveles, at 20 omperes maximum.
240 ¥AC, S /00 cveles of 10 amperes, Cobinet size: 14l W x 834* H
= 144 D, Net weight: 48 Ibs,

FHEE :?0 HEATH COMPANY, Dapf 2.7 > - -i
Benton Harbor, Michigan 45022 & Schiumberger campany I
CATALOG L1 Enclosed is § plus shipping. i
escribes these and . Mlease send model (s.......... |
aver 300 other Heatn. | [] Please send FREE Heathkit Catalog, i
kits, Save up fo 5%, i Pame, I
by building them your- 1 Address |
self. Use coupon and City state Zip I
send for your FREE Prices & specifications subject {0 change without notice. AM-234R |
nopy! *Mail order prices; F.0.B. tactory.
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THIS
- YEAR'S

BIG

ONE

A.R.R.L. NATIONAL

CONVENTION at BOSTON

SEPTEMBER 25-26-27

Free Deseriptive Broghure

28 Forest Ave., Swampscoit,
Mass. 01907

102

WYLDU 16, WBIDPU 14, KIHSK b, WEBIAIR 2, KIDQU/WBIALE
2oiMar) WiV 146,

Eighth Annual (inois (SO Party

This eontest, spolsored hy the Radio Amateur Mepacyle Suciety,
KoCTU, will take place from 1600 GMT August 1 to 2200 GMT
August 2, 1970, 4% is upen to all mnateurs. Stations may be worked
and ¢ounted for 2 OSG point on each bami and 2ach mode, Che
wywehange will be Q8O number, RSO awd county tor 1linois
stations, Others give USO number, RN(T) and state, province or
cantry,  Logging infermation: dates, times in GMT, stations
worked,exchanges, bands, modes und claimed score, 5 auvnmoary
st indicate whether single or multioperator station, swine and
address of the nperator elearly printed plus Q5O points, multiphers
and seore, Suggested ftequencies: approximately 3560 §745 39ho
1060 7175 7260 14060 14275 21060 21710 213611 20060 J86HL
kHr and 145.2 MHz, Scoring system: (1L stations ware 1 point per
wontact with stations {n or ont of 111, Stations on county lines coust
only | point per OSO, the same as any other statlon, Stattons
ontside 1, seore T point pee QS0 with Tllinods stations. 1) stations
muitiply total QSO points by the total number of states, YT
provinces snd countries worked, All others multiply total QSO
points by the total number of different M. counties worked.
Ktations on county lines count s twn o mnee counties. Additional
honus multipliers may be counted for werking the sime comnty,
Fach groap of 8 contacts with the same county counts as an extra
meltiptier, U84, Canada, Hawail and Alaska vount as sepacate
weuntries, KH6 aod KL7 aio connt as states, Awards: In 1, single
ad multiop, stztions cumpete separately nath cerhificates to tiest
three places, Untside 1L, certificates to the top scorer n each state,
provines  ami vountry (vath 2 oor more valid entnies), Uther
certitieates at the discretinn of the cantest committee vwhose
sdecisions ate final, The postmask depdline 15 Sept, |, F970, Sed
yoarr log to Radio Arutewr Mepnevele Society, KUCILL 3620 N,
thepnder Ave, Chicapo, Dlineis &634. bnclase o business-sized
wdLs.g, with voor eofry if 2 sutnmary of the resulte is desired.

INDIANA — SCM, William C. Johason, WIRLR) — SE¢ WOTL
PAMs: K9CRS, WAOHX and WIPMT (vhb). RMs: WIFC, WHHRY,
WASWMT,

Meote Esog Tme( 7 i Dave T, My,
IFN 3910 1230 Dy 175 WALGITX
o300 M-
15N Agin naan -8 EEL] EAURS
230 M-S
2300 55
IN KLL LY anni iy RN WASWMT
[X81,] Wig 1145 sn 2% WAYYHA
HON VHE 0.7 aLon K- rh WHIAME
Haosier VH b iy WopMT
[rN 3140 auog Dy [0 Wauw il

With decp regret | report the following amateurs as Silent Keys:
WOALA, WYU'VE, WORTP and WIHUY, K9DIY is on the air witha
DX-100, WIUC and KYWGN sent in reporis for the Feh, ARRL
Frequency Measuring Test. WB9CKY passed the cieneral Class {ost
and will he e owath an HW-T00, WOYW, WAIOCQ, K9VHE,
K9SNQ, WIBLI) and athers have ull had antenna trouble. 1O for
Jefferson County s WASWIA, 1O for Fayette County WOBDP. The
TRCC Spring Meeting was held ab Butler ¢, Apr. 12, WYHPG,
Central Dwision Ditector, was one ot the apeakers. Nk WYTC
vaiundeered to be judpe tor the Frebd Oay award, to be presented at
the 1RCC Hamtest, K9HYV, chaicman wi the TRCC, would like
evrry wmateur madio club {n Indiana to join IKCC b further
pramate armatenr rudin. Wax ovat to the Dayton Hamtest and visited
with a few old tiends. Don’t torget the TROC Hamfest at Memorial
Park, Michigan City July 17, L will see you there, (3N Honor Koll:
WAGZEX 22, Weouw 21, W9RDP 21, WAYWMT 21, WwlBO 21,
KOVYHY 20, WIDRN/9 IX, WINVZ I8, WHW [T, WIOXE 17,
WAGKAG 16, Amateur radio exists hecausy of the service it rendere.
BPL cortificates went to W91Y0, WIBO, KYBLX, wobdo,
WAGQIOD. Tratfic: (Apr,y WOTYD ROR, WUiKU) 771, RIFEX Ghi,
WOHRY 302, WASWMT 225, WyFQO0 224, WILGW 208, WAIGKX
07, WASOOQ 178, WAROHX Ko, WAYUIL Ta, W9OLW 71,
KOCRS 64, WOHUIQ A1, WORWH S1, WASWIA 51, w9lCU 5u,
ESCRY 40, WA9VEM 37, WAYQOR 33, KYRPY 30, WIMZV IR,
KOIQY 26, K9YRM 24, WIDRN/O 23, WOYYX 19, WOOMT IR,
BOVHTY I8, WASOAD 17, KWMLK L[5, WORHG 14, Wb 11,
WAQLEZ 12, KIRWO 11, WIHWR 9, KvETBE K, WAJAXT |,
WASHYT 7, WASUHY 7, W9EC 7, WORDF 5. KIDOY 4, WISNQ 2.
iMar.) K¥HYV 229,

WISCONSIN — SCM, 5.0, Pokorny, WINRP ~ 5RO WINGT,




PAMy: WASEZT, WAIIZK, WAYOAY, WAIQKP, WASOQNI, RMs:

K9KSA,  WA9TXN,

Nets Ereg.  Time(Z)iDavs QNI QIC Mgr.
BWN 1985 T1246 M-Sa W0 207 WASOAY
BEN A9BS *TROO Dy 612 5 WAIDKP
Wi-Pon W25 TIRA1 M-F dng 94 WaVCM
WSBN Jaks #2300 Dy 1245 226 WAGON]
WSSN 3780 Y0030 TTSa i 17 KIKSA
WIN Ianl *DLLS Dy 3T 32 WASTEN
WRN 36T T30 Su (RTTY) KeGSL
SWIRN 145,35 10230 Dy 21 13 WA9IZK
SWERN 0.4 0300 M-Sa WASE LT
WI-RACES 3993 +1400 8§ 42 WoNRP

YAl nets one hour eatlier during Daylight Saving Time, We need
more stations on the nets for outlets around Wisconsin, especiafly
Milwavkes. How 2bout some muore activity on the WRN (RTTYY?
The Wisconsin Amateur Radio Pienie, sponsored by the WNA and
hosted by the Yelfow Thunder ARC will be held at Baraboo, Wis.,
July 12, Certiticates were issued tn KORFZ as B for Manitowoc
County and WABVELY9 as OFS and ORS. A aet certificate was
issued to K30AE/9 for WIN, KOGDE and WASNEU renewed
ap pointments as OPS. WYZED reonewed as BC for Dane Coundy, Wis,
SCM attended the Greater Beloit ARC Apr, 15 meeting, Wis. SCM
and SEC attended the Neenaf-Menasiu ARC Apr, 25 meeting, How
about some QO reports? Club news and other activities are
sequested for this colwma. Traffic: (Apr.) WABVEL9 314, worXy
300, K9CPM 297, WASQKP 215, WODND 104, WOES) 81, KITEY
33, KOFHE 52, W9YT 49, WONRP 47, K9IPS 19, WoOMT 37,
WHHW 36, WAYOAY 36, WORTP 17, WIKRO 31, K9KSA 28,
WBIABE 24, WODXV 24, WAYPKM 2§, WAYUVS 14, WAGSAR 6.

WAITHE 3, WAYEDZ Y, WIONT 2, (Mar) WAOSRAK 114,
WAYZTY 27, WBOBRY 12, WIOMT 12, WAYEDZ 5.
DAKOTA DIVISION
MINNESOTA SCM, Famy I, Shima, WOPAN -~ SEC:

WARMZW. RMs: WADURW, WADIAW, WOAAU. PAMs: WAPMMY,
WABHRM, WARQE], KOGYO. VHF PAM: WAGDWM. Minnesota
sotion nets are listed in Fast month'’s 9857, At the recent ARRL
Board Mecting WPBUO was elected Vice-President. As & result he
has resigned as Iipkota Division Director. As Vice-Director | have
now maoved to the Director position. This will be my last colunin as
SCM as | have submitted my resignation from this position. | have
enjoved serving as SCM and hope you will continue to support
League activities in Minnesota apder my successur, As of this
writing, KPMVF has agreed to ntn for the SCM position. John has
been very active in our Public Service activities. Thank you all for
your support, Keep up the goud work! Appointments renewed:
ROLAV as EC' Ramsey Coundy, WADOVV ax EC Winona County,
WOAKUL as BC Goodhue County, WARIPR as ORS. The annual
PICONFT/Handi-Ham picnic will be in Austin July 19, Check the
tets for detaits, WOKNR has 2 new Drake 'T4X. Teaffic: (Apr.)
WAGVAS 26017, WARVYV 253, WAGIAW 141, WAQWEZ 122,
WHAZIN 106, WAQORS 93, KOs, 2RI Be, WAQ WEFRB 83, KOGYO &7,
WAPTOQT 61, WEWEA S8, WAQTEC 55, WAPNQH 53, WP AAU 51,
WAZND 50, KPMVE 49, WAPRKY 47, WADMMYV 45, WARVTZ 45,
WAPAN 37, WHWAS 13, WABYGE 313, WAGHRM 32, WAHEN 30,
KPCSE 28, WPUMX 26, WAVEZQ 24, WADUAH 24, WHHHH 12,
KOFLT 19, WAPYMU 19, KL 18, WEEQOQ 17, WNPYVT 14,
WOPET 13, KPSRK 12, KPORK 11, WNOYAH 11, wARIPR 10,
WHBUO &, WATRT 6, WOKNR 5, KPZXE 5, WHKLG 4, WAPRKE 4,
KGZRI 4, WAQQNT 2, WOs,SZJ 1, (Mas.) KPSRK 21, WAAUTQ 9.

NORTH DAKOTA — 5CM, Harald L. Sheets, WEDM_ sp¢:
WARAYL. OBS: KHSPH. PAM: WOCAQ., RM: WAPRER. 00
WRBF. The NDSL) Amateor Soviety with the belp of the Pargo Club
held its hamfest May 3 with the weathermun eouperating for the
fizst time in years. Jorgensons, the ham family, all four of them,
received their Worked All County award; kKPSPH and W@DM, were
presented a plaque and gavel by the Forx Radio Amatewr Club for
their amatewr work: KAPYQG received his All-Connty award also; the
tidden transmitter hunt was won by some sbarpies from the Twin
Cities and 85 usua! WEBF won the code speed confest. WOBUQ,
Vige-Pres, of the ARRL, gave a very informative talk, Congrats to
the WOHSC feflows for the tine gathering and program. WNHBAY,
WNPBAL and WN¢AUM are new Novices in Dickinson. WN@AUM
wol 4 gold medal in the science fair und alsa une swird from
NASA, The Theo, Roosevell ARC will be guing to Luke [achida.
WO BHF is working 73-meter mobile now, WPLWI speni some time
at the Masonic Hospital in Mpls, but is back in circulation agaiin. The
NDRACES was activated for the Ape. stnow storm, WHEOK s
tetiring from active farming and plans to »pend the winters in
Floridn, WA@TBR’s XYL spent some time i3 the hospital in Faigo
but is on the mend now. WPBHT is hack on after some ahsence.

WAPAAD, WOGEEs son, is back on with about 2 watts on 40
meters. WBHBHT it a new ham in Grand Foiks with » i'R3 on the
ail. Protf helped him with the code amd theory vhile WARAYL,
KORSA and WADVMA held an antenna purty for him, He 18 hiind
amd un excellent piano technician, while his XYL is 2 nuusw teacher
in the State School for the Blind, Wi DM finished up his instruction
in the Ir, High by giving 5 Novice tests the first week of May, I'he
rewmainder of the vear will be spent in studying procedures and the
cquipment in swhool station K@PZW,

Net LHz CDTY Days Soms, [2l) Tite,

NDNOCW 3640 2104y M-E ot 37 8

Gioose K, (2] I 5 4 L

Y WX Ivds 0730 M-S 30 w)f BE5

RACES Jude.s LRA0 M-k 4t 1180 fad
3996, 8 NGO 8 (] 143 15

FON 17340 8a-5

Tratfic: WPNMY LS8, WAQHUD [ 47, WAQRSR 58, WHWWL 57,
WAPAYL 46, WAGELO 37, WHDM 32, KGSPHE 30, WADTHR 30,
WACDO 29, KOPVG 17, WARTPT K, WARSIB 6, WATIRT/¢ 3.
WAPAAD 3, WHRHT 3,

SOUTH DAKOTA - SCM, Ed Gray, WAPCEX — WANED and
WABPNE have copies of theilr Sonth Dakota Bam Book avaiable
(5450 cach). I'he book comasts of some history of South Dakota
bam bkappenings and a list of Sonth Dakota mpatenrs. The st
wonsists armung ather things of pictores of many of the amateuers 4s
well as a write-rp about them. Deuel County has 13 licensed
amateur operators as Jollows: K TwWe, KETVE, KATXW, KOTAM,
WNBYIN, WNOAME, WNOBLE of Clear Lake; WNGAXE of Gary;
WAGVQP and WNAAMH of Revillo; WARES] ot Astoria; KAZMP of
Brandt, WABLY(Q has worked the 100 cooniries nevded for BXCC.
WANYRH, of Madison, received Advanced Class ticket. A new ticket
in Sioax balls s WBRRHL, Technician, Congratulations o
WABSHA, who has received an appointment to West Point. All aets
are very active with good check-ins und tratfic coant. A thank-you
to all who turned in activity reports,

DELTA DIVISION

ARKANSAS — SOM, Robert 1), Schaefer, WASIS — SIPC:
WSPBZ. RM: WSNND. PAM: WASRIT. Welcome tu new Russell-
ville Novices WNSBHS and WNSBFH, who is W3AAlIs wite,
WNSBID, in Ft, Smith, worked 8 countries 1n his first two wecks on
the air. Congratulations to WASTLE and WASTIY on passing the
kxtray to WASRAK, WASVWH and WNSWMC un pussing the
Advanced and to WASYHT and WNSTIW on passing the Uenernl.
WASKAK wus home from Seotlnd and is now in Guam, WASVNU
bas u new TR-4 and WASBOL has a new HW-DHHL WASVWH,
ESYCM, WSPBZ and WASTIY have ouw linears. WASTLS aod
WASLIO are away at grauate school, WERIT and XYL WSUGD
wuffered severe lightning damage to their vig, WHEHNLUS ix now
WRSBEG. Net reports for Ape.r

Net GMT Freg, Tre. ONT Mins, Mg
OZK Goo0. ATen rE 129 d9s WASTLS
EN 233 3ues 30 F80 450 WASKITE
FON 2136 39S a2 360 477 WAsIIY
AEN P ey ] 449 1182 WsVEW
nx 2345 M 3860 WASEFL
EC 1400 S Aues WaPHZ

Tratfic: WASGPO 499, WASTLS 49, WASTIB 16,

MISSISSIPPL - SCM, Clifton . Comfost, WASRLY I'he
tornado that hit Ripley and Corinth takes the spotlight for this
months report. WASITB mohiled to Corinth to he the tirst
communications from the area. KSKIR, in Ripley, was on the air
and fost his beam to the storm and had other damzge but was back
op the air to handle the reports in less than an hour, WASORK) and
WANCR were on the air within minutes establishing a net, WASTBA,
WASTMC, WASTWI, WASMEP aod WASCYR mobiled tn Coriath
ta help with the traffic. Lacel stations KSKIR, in Ripley, and
WATHC, WASWAJ and WSPAP, in Corinth, were on the air as suun
ds powet was restored in their areas, All communications for the
Weather Ruregu, Civit Defense, Red Cross and Hichway Patrol were
handled by ainateur radio for several hours, The system used by the
MSBN to train NCSs apgain proved its value in that there were
frained NCSs on baad and 1n the right places to handle the situation
for over 36 consecutive houts, New ael fimes fur Miss, nets arg:
GOUSBN LRANCDT on 3928
MSBN 1915 CDYT 3995
CGCTEN 2000 COT 3935
MTTN S1.0 Speed CW 1845 CDT 3665
Traffic: WSSBM 234, WSNCEB 49, WASJWD 32 W5WZ 24,
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'TENNESSEE  SCM, Harry A, Phillips, R4RCT -~
Aet Freq, Timeq7Z1iDavs  Sess, e QT Mer.
TH5B Z4EH 2330 Fu-Su 26 1519 53 amMon
FEN IURG 1135 M-Sa A 1419 LE Waprhy
T MMy Su
FT PN AQRa 0 M-F s LR 4 WALEWW
TN Suse 2330 M 4 174 1 HARTA
TTN TR 00 v 2% 140 1o WR4HIH
N Ands nuan Ny n 147 57 K4AMC
ETvHE t48.000 u 64 WB4LOB
VIVHE R T it 134 I WB4IOB
TeMSN RUNRLE | hé s 5 4 K410
FrrMN 2E.8 0130 WEE B hi T KA4LTA
MTTMN 0200 M&Th o 14 i WadGLa

The Carseut High ARL and the Smoky Mountan Am, Kadio
Transmitting Socicty are ARRL-newly affiliated clubs, Atter 30
hard-working years in sexvice to amuteur midio, W40GG has become
a member of the A-1 Operators Club, FC WA4YI'G reports that
E4BEZ i» moditving 30 hugh-frequency rige For the Humhnddt ARC
ta be used on a new Lmeter fm net, Our congratulations to W4HHE
aid WIGKP, who jointly received the ARKL 1echnival Merit Award
for cutstamding achicyements in Moonhnunce Commenications. (o
the R.ACK, bulletin WB4FUR has the specs. For @ rig with an
nptiomal adapter to interfere with neighhor's power tools, The Quk
Fidge Kadio Uips, Club Inst the five-tand WAS Contest to the Delta
ARG H2E to o6l Tmtte K4AT 215, WaOGG 120, KADPO 97,
WAWEBE 96, WaSOE 50, WA4YTG 48, WBALIL 3. WYPFP 22,
WAACGK 17, WB4ANX 14, WRADYT ||, WBAGTW/4 11, WA4GLS
4, WB4IS 9, WHAEHE 8, K4UMW 7, WB4HSS 6, WA4YEM 6,
wATYV 4, WALEWW 3, W4T 3,

(:REAT LAKES DIVISION

KENTUCKY - S0M, Geurge 5, Wilsan, 1, W4OYT — Sk
Kh4¥ZU, Appointed: KAKZH (Louisvile Areap, WA4ZS) (har West)
ag fUs, badorsed: WBAEDR as ORS; WB4FOR, WA4MXD, K4YCR,
K4¥ZU ax OFSs WHAFT A as OPS and QBS. BPL: WA4MEH,
W4OYI,

wet ot e Vet ont o
ELRN 147* 2T YN KL 3a7T
MERN  434% G FOATN 147 40

BTN EAA R 125 CKy o [ G

Luusvilie €D bas ae alterpate Comm, Center at 8t, Mathew s und s
cauipping a big bus asa Tield office and voanmmications center. The
DBUKW is alws on the air. WB4FOT/REPADUI finds foreipn be too
tough to wet in anr nets from Puertn Kico, “fhe Murray S Club is
well on s way with week ly classes aind o good membership, You'll
e hearng lots from ihis goup swon. Owenshoro received some
surpins Navy gear for K4EHY. Hetter recoivers and test equipment
help round ont the stution. There has been a slump in message
ungnations, but the nots seem wery healthy, Let’s alf trv to
orginate o iiesage 4 day -« and pleasc aceept for Jefivery any traific
when vou'ie closest 10 the addressee, A bvent stamp wun’t break
oty 1 vau qn't delver by phone. Fraffic: sApro WB4KPTE 2192,
WAAMEEL 28, WAAVTZZ 206, W4OYD 158, WABAZ 99, WR4LIL
B4, WA4DYT 53, WA4AGH 52, WB4EDK 47, KAMAN 47, W4UK
31, RATRT 43, WRAEOR 29, KIAVX 25, WAOTP 25, WA4IMXD
7, B4UMN 21, K4VERO 2, WAIGHC 1Y, WHALLCZ 19, WA4EAF
[7, WRAELA 17, WBAHTN 15, WH4AHEQY 14, WA4WEW 14,
WRAILE 13, WAAMEY §0, K4UNW 9, WABI1A 8, WHAMOR 7.
WBAHTY 6, WANZR 6, K4FPW 4, WAKIP 4, K4HOR 3, K4YCB 3,
(Mar.) WANRZ 41, WAAMEX 4u, WB4EHLRY 22, WHBAKVR 20,
WALMXD [, W4RTA R, Total 1936, reports 44,

OHIO - SCM, Richard A, Egbert, WRFTD ~ SE(% WROL,
RM: WEIMIL. PAM: KBUBK, VBT PAM: WASADU, Apr, section ne
fepofrts;

e d el Q30 Sess, Breg, Timep F) Mer.
OIRS RN 2obg RS G 19TER i430 KHUBE
1748
HN il 188 af 3RHO 2300 wWrIMI
02
R kitr N LR Al all 5.6l 2300 WARALU
shle i
OISN mni € A0 SEH0 215 WABYNL

BPL. i Apr. wus euroed by WELIPH, KRONA and WBHRDSY. Missed
i last mopth’s cofemn was HPL For WAREOW (Marg Net
cettilicates tor participafion tn OSSBN weie awarded {o WASFOW
wnd WBGRG, KN oorblfcate recipients were WELLE, WASTYE,
WREAKW, WAKLIPE, WRL, WARE [ X, WANZNC, WHID, WEBRALU,
WHRCKG, Wy H, WEI0, WRETU and WARZTV. WBIMN aivises that
the Third Annual (Ohio {rarfic Nets Pientc widl be ield Avg. I, at
cllentangy Caverns, 7 miles nosth of Worthington just off Route 23,
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Mare information on anry Uhio scetion net, WHEIE and KEYNC
joined Silend Keys, Canton AR Feedline tells us tlut the ¢lub
provided enmmuinications for the Cunal Vulton Canoc Races.
Intercity (Mansficld) R(™s home-brew comtest atfracted twelve
eotries, Winoers were KBZES und WNBAZP. Westpark Radiops’
total DX contest score was over ? million, Congratulations to new
Fxtra Class WABSYE and new Advanced WABBCX and WBHEKA,
K8MMH won first place in Ohio in the Lwuisiana QSO Party, This
vear's Davion Hamvention was attended by 4057, representing 37
states and & foreign countries. The Ham of the Yewr Award was
presented to West Va. neighbor WEDUV. Congratutations to a very
deserving and charming lady. Columbus ARA's Second ARRL Night
was attended by about 150, League hierarchy began with WI1YYM,
Deputy Uammunications Mpr. Also on the ptogram were WBWC,
WHETL, WROULL New officers of the Toledo RO are WBIE, pres.;
WARMU, vice-pres,, WEUPH, secy,; WEWHA, treas, ORS WARBLVT
tellz us of his 2#2-watt transmitter be uses vty veeasion in BN, The ng
i transistorized, butterv-powsyed and has 3 watching fecewer. 0
WHNDPW recoived a response b a cooperative notice from a2 WN1 -
in Rradle, Welcome to sb trafficker W8IXT, who comes to our
sevtion from W9-Land. New oftficers of the Case ARU ate WARRLW,
pros.) WAIBGE, vice-pros.; WN3MSZ, secv,: WBSAQA, treas. WEAQ
reticed after 45 yeass in the tire indastry, LC WSERD mparts that
Central Qhio AREC provided communications for the American
Canver Soviety during i tund drive. WARSTX 5 o new OVE.
WRGRG s now EC of Wortheast Ohin, cumpnsing  Lorin,
Cuvahogn, Laks2, Geauga and Ashtabula Cos. WABTKL has been
appomted BC of Knox, Holmes and Coshocton Cos, The following
vlubs are uow aftiliated wath ARRL: Herry County &SRC, Buclid
High Scheol RC, Chnton County ARA, Battelte-Columbus R,
ARECLCD RC and K-W Society. KENYN was third hughest OO in
the cuundry in notices sent out during 1969, LCs we negded for
Harding, Marson, Morrow ., Washingten, Muskingham, Pery, Mozgan,
Hocking, Yinton, Athens, Hancouk, Wyandot and Seneca Counties,
Any takers? Tmific: (Apr,) WEUPH R3p, WARETX 3179, KRONA
126, WABUDT 309, WEGRG 04, WREDSY 191 WABLETW 179,
WRIME 172, WARDWL 142, WARBWAR 124, WABCKY 106, WRQULU
106, WRLT 102, WBBALU 100, WEGVX 94, WABVNL! 98, WEMOK
57, WASSED B0, WABTYF 80, KRUBK 78, WABSXI 73, WBBAKW
T0, WBPMI Ad, WRID 63, WARVKF a1, WBOQZ R 59, W( AVS/8 59,
WHNOQ 55, RELGA 53, WABFGD 48, WARYIB 44, WBUDG 42,
LSEYR 41, WBOE 40, WARULE 41, WABZTV 40, WBETU 39,
WARFOW 38, WASADU 37, WEBGNL 37, WADAFE 35, WAEMHOQ 35,
WHIH 32, WRBHY 27, WAKFCO 26, WRERD 24, KgBH) 23,
WRGOL 23, WASLAM 23, WaUPD 23, WBSAJC 22, KBQYR 14,
WHEBLH 15, RBLET 15, WSLKY 15, WalX 14, WABVWEH 14,
WBBHZX 13, KRONV 13, WABTKM 13, WRRCRG 12, WBDU 11,
WHEAJW 10, WABSHP 10, WABAJZ 9, WRRCHFH 7, WABESX 7,
WRIO 7, WABZNC 7, WABWIR 6, WEWEG 5, WASMCR 4, WBSCKL
3, WRLZE 3, WBARHI/R 2, WBRFWE 2, WRGOD 2, WRIRP 2.
WARISW 3, WRBZX |, KRUKY 1. (Mar.) WABZTY 74, WABJEH H.
WARWIR 6, WHAC'K] 2.

1970 OHIO Enterstate QSO Party

This voutest, sponsored by the Columbus Amateur Radio
Assochation, will take place from 1900 GMT August 8 {o 0300 GMT
August 9 and 1500 GMT August 9 to 2300 GMT August 4. There
ars no 1estricions on operating time, power, i mbyr of operaiorns or
fransnutters. It 18 open 1o all amateurs. Stations mav be worked
twice un weeh band,! one un phone and enee on ow. Ohio stations
ey contact any other station for eredit, Non<Ohin stations may
wentact Uhio stations only fof vredit. The gxchange will be OS50
number, RYCT) and ARRL section or county, Stations aperating on
volnty lines mzy 1ssue more than one niudtiplier, but not more than
oie SO posber, to un endividual statton per bamd per mode,
boguing information:  Show  time, date, »tations contacted,
cxchanges, hand, mode, lacation, Sugpested trequencies: TRUS 3575
3978 TO7S 7275 14075 14285 21075 21475 28075 28575 50,13
and 145,10, Try phone each even GMT hour and cw cach odd GMT
hour, Try 160 at 0200 GMT August 9. Scoring system: | point per
camplete exchange on BN throvgh 10 meter, two points on 160 2nd
all frequencies above 50 Mz, Partahles operating {from any Ohin
county EXCEPT Buller, [Curyzhog, Franklin, Hamilton, lonin,
Lucas, Mahoning, Montgomery, Stark, Swrnmit and Trumball may
nnltiply their final score by 1.3, (Portable is defined as operation
outside the county in which vou ate licensed and signing yonsr eall as
8. Finad score for Ohio stations is total S0} points multiptied by
the number of ARKL sertions worked including Ghio. DX stationa
may be worked for QS0 points but not as addifinnad sections,
Non-Ohio stations multiply by the number of Ohio counties
wutked, Portables changing counties during the vontest may repest
centacts for (JSQ points, but multiple contacts mav not be claimed




AHA!YOUTHOUGHT GOTHAM

was a giant, automated, mechanized, computerized factory, No, no, na, Just twe
brothers, making thousands of the besf antennas possible at low, low, low prices
that reflect the tiny overhead. In QST since ‘53 without missing an issue!

DE4VIP, SMDILH, NE1AH, DM4SER.

uUADs Totally wutisfied with quoad, Worked
30

FL8SK, kaalin, HETVR n‘l few hours,

Lustructions breeze. .. WH

CUBICAL QUAD
ANTENNAS —
these two element
beameg have a full
wavelength driven
element z2nd a re-
flector( the gain is
equal to that of
# three element
beam and the di-
rectivity appears
to us to be excep~
tional! ALL METAL (except the insula-
tors) — absolutely no bamboo. Complete
with boom, aluminum alloy spreaders;
sturdy, universal-type beam mount; uses
single 52 ohm coaxial feed; no stubs or
matching devices needed; full instruction
for the simple one-man assembly and
installation are included; this is a fool-
proof beam that always ‘works with ex-
ceptional results. The cubical quad is the
antenna used by the X chdmps, and it
will do a wonderful job for you!

10/15/20 CUBICAL QUAD SPECIFICATIONS

Elements: A full wavelength driven ele-
ment and reflector for each band.

Frequenciles: 14-14.4 Mc.; 21-21.45 Me.,
28-29.7 Mec.

Dimensions: About 16 square

Power Rating: 5 KW,

Operation Mode: All.

SWR: 1.05:1 at resonance.

Boom: 10 X 114" OD, 18 gauge steel,
double plated gold color.

Beam Mount: §quare aluminum alloy
plate, with four steel L-bolt assem-
btles. Will suppoti 100 lbs,; universal
polarization.

Radiating elements: Aluminum wire,
tempered and plated, 064" diameter.

X Frameworks: Two 12/3% 17 OD alu-
minum ‘hi-strength’ alloy tubing,
with telescoping 7" OD tubing and
dowel insulator. Plated hose clamps
on telescoping : ctions.

Radiator Terminals: Cianch-Jones two-
terminal fittings.

Feedline: (not furnished) Single 52 ohm
coaxial cable.

Now check these s*artling prices —
note that they are much lower than
even the bamboo~type:

10-15-20 CUBICAL QUAD. .. ... .. $37.00
10-15 CUBICAL QUAD. . ........ 32.00
15-20 CUBICAL QUAD. .. ....... 34.00

TWENTY METER CUBICAL QUAD 27.00
FIFTEEN METER CUBICAL QUAD 26.00

TEN METER CUBICAL QUAD. . ... 2500
(all use single coax feedline)

‘Just a uote to let yoy know
BE Ms thit as a Novien, your 3-R1,
15 Beam pot me BRI Section

Winner and New Hagland Division bLe uiu
in Novice Round-np. See June (ST, p.

for picture of ant. (helaw). Tox for a nnc
working picce of gear. 73m, Juy, WALTFG

Compare the per- )
formance,  value, - o
and price of the fol- —
lowing heamas und
you will see that
this offer is unprece-
dented in radio his- "
tory! Bach beam is =~ *

e
7

hrand new! full gize —
(36 of tubing for -

gach 20 wmeter ele- = "ﬁ
ment for ingstance);

absolutely complete including a boom
and all hardware; uses a single 52 or 72
ohm coaxial feedline; the SWR i 1:1;
easily handles 5 KWty and I aluminum
alloy tubing is employed for maximum
strength and low wind loading; all beams
;I:re C-‘lu.ljustable to any frequency in the
arnd,

2EI20.......321" $FL10.......520

W

JEL20....... T FENIO....... 4%

4 E120..... o 3¥ dEl6........ 20

2E115....... 17 B8El6...... . 30%

JENIS....... 1 12BN 2..... .. a7

4EL15. ..., .. 27* #20-ft. boom
SEIS....... 30%

ALL-BAND VERTICALS

All band verticall” asked one
skeptic. “Twenty meters is murder
these days. Let's see you make a
contact on twenty meter phone
with low power!™ So K4KXR
switched to twenty, using a1 V80
antenna and 35 watts AM, [lereisa
small portion of the stations he
worked: VE3FAZ, TI2FGS, W5KY],
WIWOQZ, W20DH, WA3DIT, WB2-
OB, W2YHH, VE3FOB, WASCZE,
KISYR, K2RDJ, KIMVY, KSUGY, &
K3UTL, WSQJCG, WAZLVE, YSI-
MAM, WABATS, K2PGS, w20ip, T
W4IWJI, K2PSK, WABCGA, WB2- -
KWY, W2IWJ, VE3KT. Moral: it's
the antenna that counts! h'
FLASH! Switched to 15 c¢c.w. and ﬂ
worked KZSIKN, KZ50WN, iICl1-
L.G, PY5ASN, F(,’i\"l‘ XE21, KP4-AQL,
SMSBGK G2AOR YV5CLK OZ4H, and
over a thousand other stations!

V40 vertical for 40, 20, 15,

10, 6 meters. . .......... $14.95
V80 vertical for 80, 75, 40,

20, i5, 10, 6 meters. .... $16.95
V160 vertical for 166, 80, 75,

40, 20, 15, 10, 6 meters.. . $18.95

How te ul‘der Send check or money arder. We ship immediately upon receipt of order
by railway express, shipping charges collect, DEALERS IF RIFPF

GOTHAM, 1805 Purdy Ave, Miami Beach, Fla. 33139
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By uperating an i county ime, (Stations outside Ohio may claim
T3¢ points AND counties. I'he lug reasipt deadling is Sept, ¥, (97,
Send your fog te Ohin QSO Party, o/o RS, Dixan, WEERD, 311
Fast Relso Woad, Columwbus, Ohio 43202, Seud wn sas.e, for
“oantest package” wnd an sa.se. for results. ist, Ind and Srd place
swards witl be wiven to the highest scoring stabions inside and
atside Chio, and to ithe winners in each ARRL section wod Ohio
wunty provided that at least 10 different stations were cuntacted,
Separate swirds 10 those nsing above 50 Mz evclusively.

HUDSON I VISION

FASTFRN NEW YORK - 5CM, Graham G, Berry, KSIN —
SEC: WIKGC. RM: WAIVYS, PAM: WBIVIB. VHF PAM:
WHIYOU. All sectinn acts condinue on times{{requencies listed in
previous columns, Azpoinitees Soler As vour ENY team starts its
seenmd tetm i othee, thaaks tar reports from all concerned, Please
1oute Tequests for mnewals to VHE PAM: RM or PAM as iicated.
G renewals should be sent derect fo the SCM. Reminder: Regular
eparts are required to kevp any appontment n effeut, O Zhe cluh
cirenatr Schencctady ARA heard RIHYD in Apr. un Telephone
ticrowave System; Wesichester ARA Apr. session on “}aser, the
Light that Talks,”™ Albany ARA heard WAZETE and K2HYD on
repeater opeations. The New Rochelle Club Apr. spesker was
WIYFM, The Poupitkeepsie Club teparts an attendance of zhout 30
at each nceting, and plans 1o sel up & speciul repeater interest
wotion, New zalle o the area: KICE, WHIFXE, WRINOY,
WNINSP, WNINSO, WNINSI. WNZNSL, WBIF¥L. individeal
slation detivities: W2APE is frving to sef up regular scheduies with
N. branungbum, Mass., for medical patiend phone patches fom the
Alhany atga, Aoy liclp will be gratefuliy accepted. Ask Schencetady
Oy, T W2URE for a cupy of 2 very BB public refations article from
the Scheneetady Union Star, 18 shows what can be done with a little
sffort, WEISEH still it racking up contacts on 2 and b with the help
of b oand power, WAZVUX is the now editor of "8+ uf the
Albany ARA. Albany Cv RAURN Net menbers signed up for the
Red {Cross Frrst Ald Coures. Appomntments ind renewnds: KAV as
ORS, WAZEXE as Class | and 11 O, Severul uppointments have
been cencelied for failure 2o report as required by the CLi, All
stations, please ged copies of {'D-18Y tor teparting Honor Roll
yualification moathly, More ndividual soports: WB2PNB s running
Fnday classes at Albany RedUross; WB2GMN completed testing of
Communications Club of New Rochelle students with 23 new ot
up-grasded calls on the way. WAZETR cowppleted the automatic cw
14> unit for the K2CT repeater on b moters, ‘fratficc W2EAE 124,
WALRRL 77, WAZVYT 77, WA2VYS fK, K2EIN 44, W2URP 27,
WAZVLS 27 WHULR 24, KJUYK X3, WRIVIB 22, K2YC] 17,
WE2LUY 14, WN2MGT 13, WARGQW 6.

NEW YORK CITY AND 1TONG SSLAND — SCM, bred J.
Brames, RKIDGI — SFC: RIOVN. RM: K2UAT. PAM: WE2ROF.
The following are major AREU pets, Jowmn one!

Bronx 0,55 MH/ 146.17 MHz
Hroaklyn 28,64 MHz 20,40 MHz 145.26 MHz
Naxsau AR MHs f45.51 MH7
Cueens 29.5n MHz $0.20 MHz {45.62 MH%
Richmond 147.12 MH>»
Buttull .56 MHz 53,81 MHz 146,52 KM
Huntingtos 3 MHr 145,40 MKz
Brookhaven T3 MHz Zthdo MH7 145,50 MHz
Wew York 2880 M 48 MH>

Nete: Mets usually wpen 8:00 .M. Mon, Hope you all survived Field
3ay this vear! All of the umbreltas and leaky tents have been retired
tar another year. W2KWM reports he'll e upeating partable amd
imohile the nest cauple of months, while gulivanting through
W1.0,4,4 and VT country, WB2DZZ is wowng for S-basid WAS and
wtws 1'% harder thun DXCCT His higrest problem? You guessed it!
£381. cards, Cnngratulations po out tn W2ZEH0 oo pussing the bxtra
Class saani, WIMT hnally made WAZ after recowing a O8I card
trom that eiusive Zope 23, He's also planning to bronze the AVD
when it rans out of those radiptions. afier he made 230 countries
arel WAZ without radials, W2HCH savs e iy foreed to modermize in
the vyuwipment department. $eems bis Mevesr-old RME-70 gave up
the ghast, ( Chat’s what | call service, s W2LGK proposes an all-towns
cuntest Jor the section. Anv wdeax vou may bave, let him know,
That voung an oot Commack wav, W2EW, is a 30-vear QUWA
man, first Heensed in June 1920 That’s s whole lot of amateur
radin! Congratulatiors! For you Staten Islanders, the Staten Tsland
Amateur Radio Assn, finlds meetings the dth bri. of each month at
140 dakdale Ntreet, Staten Island, Drop in and join up! On the
subject At radic clubs, 1 am siddened o besr and read of the
upparent demise of u lew of our Jong-standing clubs, and the lack of
wappott in peaeral for all af onur clubs, What s the answer to our
difemma? Has the raodio clab oubgrown its need? Do the oubs have
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o specialize o7 cater to special interests! Wi is there a lack of
interest of club merhers fo particite 2 vinb officers, and why do
w0 many members aftend meetings to he “entertained’ instead of
partiipating in club activites, (F have to admit its cheaper than a
3,00 movie for 2 Few honrs.) IF vou huve aiy ideas let me know, let
yalir Director know but, hefter veb, Jat your club officers know.
Start fram the top down not fram the hnttom up! Remember the
410 Lub ted. vou to exist, you don’t need the radio club te
oiist, but | am sure at some time vou received henetit trom the
chub, so bow sbout the ¢iub now receiving some heaetit from vour
cupport? While | stul have control of the soaphax, how about vhiide
types checking in oice in awhile with WB2RQE and KZUAT to
relieve them of 4 mewsage or two. They allow vou o GLE and talk
info the bock ot the mike sanwe i a while, sv how about cheeking
m! Traffic: WAJHMO 307, R2IUBG 128, WB2DZZ 123, WBIWOL
44, W2AEF 39, K2AAS 52, WB2LGA 24, WILCK 22, K2JFE 16,
WHIRQL [4, W2P1 10, WAZLJS 4, WAZBRE 2,

NORTHERN NEW JERSEY - SCM, Louis ], Amoresa, W2ZZ -
SFECY R2KDG, RM: WA2TAL, PAMs: WIPEV, K2KDOQ, WAZKZE
and WATTBS,

ARPSC SECTION NET SCHEDULES

NITTYN 638 T A0 MWTE i iv S WALITAL
NN Iau s 7.00 Py 30 A1 747 WALBLY
WIN T 1400 Dy 2167 41 WALBLY
WINN 3740 My v t3 27T 11 WBIFgH
NIEPTN A950 00 M-5a 30 367 23w WRARTV
NS PON v dn n;o0 Sn 4+ (1 WaA2TBS
MIAN 0418 UMb T W 41 WARKZY
PYETN 1487110 2 h Dy Wy 42 (34 WIKDQ
FOTN FASK00 B M M-sa 24 104 43 WALTES
146701 w3 Su

Aps: WA ZDRE a8 ORY, WBZWID as ORS and OPS, K2ZEL us OPS.
ndorsements: WE?RXK as ¢! for Rumison zid viemity; W2IDH as
OO Class 1; WRYRRO, W20U, W20V, WE2DLO, W2DRY, KILO?
and W2IDH as ORSs; WAIBAN, W2OVW, WAILUO, K2ITU,
KAMEX, WIPEY, WR2RKK, WALTRS aid WA2UZIT us OPSs, The
Suburban ARC of Seatch Plins mects the frd and 4th Fo. of each
moanth, New vinh officers for WaBSC ae WR2IWE, pres,; WBLZIA,
vicespres.; WB2UIR, seev., WH2ZGA, treas. WN2KHU passed the
General Class exam, WA2ZHDS, WA20XS, WAZILM and WA2EOF
al} passed the Advanced. The group at K2MIT uses  Johnson 62
and Valiant for 2 and 6. WAZNEP is vlub calf ot Rutgers with
WE2OHK as trustee, WN2K LR recesved his WAS omi ulso ioined
Navy MARS, The W2FCL group gave a big assist with their fm units
during the Frglewood 'itack wect. WA21DX is looking for a new
GTH abter the second flooding tn Apr. WINEH operates J 2nd ssb
nn 20, WAZEPL 3¢ planning mobile with bis Swan Sunc, W2CLTL
WICU and W6CU had o Family eyehall at W2CU's QL. WB2ZBBW
reeeived his DXCC with 18R contirmed, K2PHP bas beeivuppointed
the State AF MARS Dircetor, WAZNVL is the new wiub call Yor the
Passaiv High Scheal RCU. WN2INLP is operating %1, 40 and 15
neters, WB2ZAYZ joined Navy MARS, WBE2ZDR] 15 now ustng a
1'R-4, WAZRIN has a new vio 1ot ! meters and 15 planning 13
elerients for that band, WA2ZBNF reports be is at 200 Top Honors
in the CHO, WA2FVH received iy Genesal. R2YV1 and wAZIGQ
ac bath n the hespital, WAZBAN is on with 4 Gonset 4 and
vieven-clemunt beam, WHZLDW has o new Clegg JT Mark 2
WAIMLER bas 1'DO on ) meters, WE2KPD is a radioman on a sub
vul ul San Dicgo, WB2YXI 1 ab Tech. Hchool in the Navy.
WAZERY and WR2ZIHL joined the AREC. WA2ING is looking for
chess players on 10 meters in the evening. We are fonking tor hUs w
Warren amd Hunterdan Counties. Traffic: (Aprg WAZFRZ 625,
WA2BAN 578, K2DFE 398, K2KDQ 285, WAEP] 158, WRB2DDC
139, WRZEFREH 137, K200) 109, WAZLUX 45, WB4PYAJ2Z 40,
WA2TES 28, W2PhV 35, WALLDX 30, WB2BKU o, WAZFUI 24
K2ZE M0, WAZBOT 19, WA2GLD 7, WH2WNZ 16, WICU 15,
W2ZT 15, WAZTAF 14, WA2FVH 12, WA2YXQ 12, WAIKZFE 11
WATCOT [0, WAZCRE 9, WA2ZRIN 2, WB2BCS 8, WICVW 1
WRILEW B, WHIWID %, W2TFM o, WA2DRI 4, WN4JIM 4
WARIXE 4, WBZRUM 4, W2IDH 2. W2EWZ 1, WAZINR L. (Mar,
WRABKC 6, WITTIM 6, WAZGOC 1. theb,) WHIWID 34, WE2BKC

25,

leventh New jerscy QS0 Party

This contest, spusivored by the Englewond Amatent Radio Asan.
tne, will take place hom 1900 GMT August 15 fa 06UD 4]
August 16 and from 1200 GMT to 2300 GMT August 16. 1t is oper
to il amateurs, Stations muy be worked onee vin phone and once o
v 1n each band, Phone and ow are considered the ssame contest
New Jersev stations may work other NJ. stations. The geoval all 1
©t) New Jersev ot CU NJ. The exchange will be QS0 piiber, K
i1 and QFH {ARRL Se. hion or eountryl,  N.J. stations will send




SALE ON FAIRCHILD “ICs™

*Brand New! *Lowest Prices
RTL-908 Iull Adder ..

Butfer .

Hulf Adder .
Bhift. Register ...
Lal 2 Input Gate
Bal 3 Input gate
JK Fiip Flop ...,

RTL-960 Tigai Buffer

400

NEN HIGH POWER
UHF TRANSISTORS

7 2N3632 v

q Fairchild 958 Decada Counter
L1

Fairchild 959 Quad Latch _ ..

(71 Fairchild 9601 Mono ¥ibrater

$3.98

each

TEXAS! NATIONAL! ~
| COUNTING "IC's"

HIGH VOLTAGE
1 AMP wox

SALE

[J2000* 1,00
WESTINGHOUSE 1.35

Guaranteed! W /Spac Sheets i 6,60 v
GE PA.237 2.WATT
AUDIOC AMPLIFIER

[) *Lowest Prices  *Brand New! $ 2 .95

? watts conhinuaus 2 4o 27 volt supply, 5 my sen.
sitivity, imcludes |} cucuits, far phons, tape re.
rorders. dictating, TV, FM. mowie,

Zg SILICON
395 RECTIFIERS
A T ———— " |

LINEAR AMPLIFIERS 5

$1.65 pack, 3 for 5475

H 02C DC Amplifier

F1 7108 Sieafional Amp

iHer
e Senseei:p!fﬂ:rmp.

[J Fairchild Y4l OF. Amplifier*
Threquency rompenseted 200 e 82,98

AUDIO AMPLIFIE

* 2 Vransistors
% 6 Diodes

5o $ 798

tor phono, tape,

% Haondles 2 Amps EPOXY
1 AMP LI

800PIV 5 tor $1

P.0. BOX 942 M ITerms: add. postage. Rated: net 30, cod's z%”l mﬁ“m‘ﬁoé

How's "MEMORIES" for 19707

L3 Fairchild 1128 8 bit ... . . $2.4%
[} Fairchitd 9033 18 hit ™ .. 3398
L] Philco PLERIOD Dual &4 Bif $12.50
L] 4000 Bit Core Planes ... .. $8.50

Lynnfield, Mass, Phone Qrders: Wakefield, Mass. (6171 245-2R2"
01940 Retail: 211 Albion, 8t, Wakefield. Mass,

LATEST
EDITION

A big 30 x 40 inches:
printed in eight colors.
Continental boundaries
plainly marked. Each
country prefix shown on
the country and in a
marginal index for easy
reference,

The ARRL World Map
is your best buy in oper-
ating convenience,

$2.00

postpaid anywhere in the World
e
The American Radio Relay League
NEWINGTON, CONNECTICUT 06111
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coumty for thetr O HL Lopging mtormation: bate avd time (GMTL
fand, emission, 'Fie Hrst contact Tor each clamed nlhplicr niust
be irdicated aud wnmhered. [F possible, & obeck list shouid be
attuched, Multiops, should be gated god walls of purticipating
aperators listed, Suggest irequcn.:lm'; TRT0 35835 5740 3940 FOoel
TEE LTS 14ZR0 FN1I00 21508 RE0D kHz, Susns, [44-146
W Hz. Suggest phane achvity an fhe even hotes, Soocmi sestem:
Qut-of-state stations moltiply nauther of complete coadacts with
N, stations tmes the number of New Jersey wounties wuked
taximum of 2H. NJL stations: W-k-Y-A 0 D850 conmt oas
pomnt; kR stations count as b opoints. Multiply fotal nuatber of
points times the number af ARRL sechions sineluding NNI and SNJ,
waamum of 74, KP4, Ko, AL7. K79 count bath as S-punt 11x
contacts and us weiion awltipiers, Awards: certihicates « il be
awardud fo the Tt place <tation in each NJo o« ARRL
section and comnteys U osacomd place vertificete v | he awarded
when dowi s loms wre rewstisd, Novice and Techmwiun
certitieates will also be awacded, The Jeadline for reeipt ot logs
Sept 170 1971 send sowr fog aid cotnients (o0 Rdewond
Amatetr Radio Assn,, 1. 304 Jenativ Hoad, bogiewssd, NJ.
O7AR%T. A Mo, 10 sas.e. shouid be incliided tor results, stations
plarning active moticpation m K, ate reguesied o advise the
TARA by August | so that the chib cun pian for il caverage Hoin
all counties.

ALILEIESS

WINWES T DITVISION

LOWA — Svting SCM, AlCulhert KPYVIH — Hope evrryone has
fully recovared From the effects of Field Nay. Cirele Sun. Au, Y,
o your ctendar, This is the Jdate for the 7S-meter picnic. Details
later, WODSP reports 4 new Novices ab St Ansgur, WNPs A1C,
ALD, BUD apnd BHO. aod assipes that there are o coming,
WAAGYB passed both the General and Advonced Class cony in
Spr. More on 2o Lie Creston proup secently purchased fonteen

emeter fmotranseeivers, WARKGZ, reoorts that b equiprient bis
been installed in the North lowa Red Crnss Headudurters at Mason
iy,

WABVEFE hus received his DX awad, and was pictused ina
+ publication £ Ham Kadea, WADIRY

: FABRME haxs mmrd the Murine ¢ arps.
-\fbML!- mnid WM{}&DF have both rnoved trom ( edar Kapids 1o
Ilhnrm The INinois cantest kiroch lad bedter keep 2 weakber evc on
these twal WAROTE wan mmired no Memoral Day, WAGLGYE I8
now otf the Tnw hands hecause of oving 10 1 iew locetion, REJGI
reputts thut he, WADIA, WARFSS and WAH TIPS aande 4 §5-niinte
presentation over K UVORTY, Resulls of the 73-Meter Net clection
are ax fnllaws KPLVR, WARMIT, WASIRE, wAb R 2L, KOk AG, net
control  stations; WABVR]. ARVZH, wAROAL, WARDYY,
WHRIZ, LQHZL, hoard ot sirectors: WU kita, sy Net reports:
Tawa 13 inoun), ONE 1485, QFC $hd; Llowa ©5 cevet, CNL 963, LTC
16, TLON, ONL 185, OTE S0, Traffie: tApr) WHLCK T033,
WAGVZH 35, WAPOTO 32, KylGl 30, WARVBG 7, WARETN 4,
WHMOD 2, WAOQZL | by WhIAQ T

K ANSAS— SCM. Robert M, Summers, KOBXE - 5RO EoRMR
RM: KIME. PAM: ROIMF, VHE PAM: WAQCUW. KGGZP savs he
is pian.nmg a Hoat trip suctherly from Passons i the oear futare i
the rains don't stop, A nire sievesstul bype trip was mide reeoitly
by WIAPE and KGN to the Ihivton Hamvention and then an fo the
ARRL Dhreciors’ meeting. WNew wyuipment s popping up ull aver -
WALYC, new SR-620 WAPSWU. new HW-1D1L WACH!, remoide U8
o for his Swam oanmd a HA) TR keyer. ihrec Uy sent an
summarizs of thetrr month's activity, Zome 1, J3-Meter Net reporis
£ ONT and the 2-Meter BM Net 87 ONI WABOZP is done | BC,
Tong 104, WADLBB EC reports 100 dnlis of net sesstoin $or the
nonth aperating lal, 75 and 3 meters, Zone 6, WPRXE B had X
drlls wath o of them 4 mevers w5 Watch, Project Coneern's 4 Walk
AF 20 mmales tor Mankind was the highlight of the month and rased
tunds tor medical Facilities overseas. Angtesirs fureished X mobie
units on b fmoand 3 base statinn, {lams passed messages ot voryug
metury, trom tiest aid to treansportation requizes of the Red Cross o
Iocating walkers along the Mmile ronte, Apc net feporls; ey,
QNI 434, QT 145, KPN: ONT 167, 01T 28 KSHN: (1T AR7, ONI
18, HIRN: ONT 645, QT 92, KPON: GNI 1367, OT0 20 Mf‘mhc
o CRARC, Sulma, sef up oa eadio station at the anagai AMBUU
demonstration in the ACE Hall Aps. 12 and 19 to evpizn the Tyl
wdio hobhy to eonpers and bosinessmsi, They handled third-party
fruffic to alf parte of the world as a demoustration, Traitie: 14pr)
WHITT tad, WOINH 143, WARLER 117 KOIMI- K2 n MR 7T
RYBXE 6, WANEE 70, WHGCT 50, WOCHT 47,
MELEE 32, WASETT 24, WARII'G 27, WRARLI 14, WAPNHRLY 14,

WARSWO 13, WNOYXK 13, WNOAIU 9 WAPUWH 5, WOLY( 4,

WANSIV 4, WAPOZP 3 WOHPR 3 WHEDI 2, WAGSKK 1. tMar
WONEYD 56 WOBGE 12, WABSXR 4.
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WABTZK 37,

MESSULURL — 50M, Robert J, Pravier, WEBY - 507 WAQEMS.
New appoipttients: WAGFME s SEC, WAORVR and KOTLM as
CIVRR Appolntment renewed K DUW as FUL New reparts:

Net Fleed trncysiiavs ek, GNT 0T ifgr
Mot AMAs 2300 MM e 468 JOWAGTAA
MakRKE el 1IN0 M-S 6 Taws 8T W@RTO
MHON SRS aoid by T IRKE 10K KYAEM
MWN ASHS 1235 Dy 7 i4h SIWASRVR
[HEIM [ ann 4 fza AWAPRUH
MDY 1500 At Sun PR L] A KORPH

Capdolenrces tn kn[()‘s, whose wite pussed away. WARRL'L s home
fronEeting fEom an «fs opyraiinn, WHI 15 n hogdand, WARZLU
santiones to he very active as UBS. Unigatulations to: WAQWET,
W passed Advaoced Class; in WAREMS, who made the highest
senn in the Zoero Tnstrict OSC Party, WAQ YON worked in

Y Contest. KOJP hag 2 new hobby - caliecting old radio
shows on tape, itatfic; KEOUNK 1761, KOAEM 157, WARBTN 92,
WAG CAA 34, KORPH 32, WORV 28, WHOUD 2%, WPKRUI 12,
WARVRI N WA BVL 5, WARYON 4, KQIPI 3.

NEBRASKA - 50M, VA Cashon, KRBQAL - SEC: KHODLE.
Nehr, TalFMeter Ret Tus suapended operatinns through the summer
inetiths, RAWPL, Box sutte County kU, advises the 2.Meter AREC
Net teports fnr Apr. QN 25, OTC |, The Nebr, O80 Party Apr,
226 adhsctosed Gy participation. KON is bailding » lnear,
WHHIQZ [» getting the wige to do the same. WAPLRO has WAS on
i and 75 meters. Renewsyd appointments: WARSOP, WAPOQMZ und
WAWHY as FCs Apr. Net reports:

Vef 7. LMTiDavs ONT OIC iHer
NEN T LY AN IR R [RIF:E ab WASLQY
NEN T R ulan by L] 14 WARLOY
metir [HU (9YR 0l I Dy K 3 WaglBl
HER 390 400 Dy 17% 3 WAG YR
EHSN w1230 (st M B n WARSHIP
HMN Ausl Lasth Dy for? k3 wAgIDL
NN 68N 1300 M-S 5% | WRLRY
1HN WA IR By (5L} AN WABGHE

Irufic: 1Apr) WALOD ind, WAGZUR 159, KPEIP 57, WAREGY.
SG, RBIEN 44, WARILFL 30, KOUWK 28, WAAHWR 14, Wi i 20
WAGDCT 15, WAOGHE 15, ROTRLD 14 WeDMY 12, WPAGK 11
WONIR 11, WADRSOP 19, KOLIT 9, WADIBR 8, KAODT &, WARPH
%, WOMUF n, WARVD & WOGTED 5. WAPLOY 5, RIDGW 4
WABELE 4, WARITU 4, KEROAL 4, \‘.’%lﬁDfJT §, WAPRPE 4
WABVIT 4, WARIEN 3. WADIUE 7 WORAM 2, WAGCTM 2
WHWKE 2, WAOLE 1, WAPPCC §L (Mary WADIBK Ta, WAPLKU |

VEW ENGLAND DIVISION

CONNECTIOUT John MeMassos, WIHVT < SEC WIHITR, RM:
WATHSN PAM: K1YGN. VEE PAM KT1SXT. Apr report.

Vet Freng, Sovte FOITUN (a1 et
LN 3640 1845 by BLLE) E5LY
LN RO 1) M- +50 114

1o X

VHEZ LR S0 M-S 3 T 11

YHEH U "l M-S had 151 to

High ONICN — WATGETL, WATHOL, WALTHSN, WAJISUIT, (N

WG uod KInKl 25 I\IYGS 27, WL 26 and WIYBH 24,
PWIHEHR extends tlhunis to the many U6 who tollow s gooad
mple m promoting the AREC. Pleaw aisist yaur ineal k4 and
sequest to he one i there s none in vour aret, RS issue o U8T
includes bMay AREL Boand Meeting Miputes, Cur Thrector WIOV
dows an andstamiing 100 represeating us aod oos interests, He sould
appreciate vour eupresston of npioon. Please wimmuinicate with
him, A1 appointees get the CT3 Bulletn. 118 wood reading sl vour
cotpents are welcome — oo tadiopran they mght sueprlse
WINJM! Contact WATIQU tor \ntormahon on the AREC Nctat ¢
PM. Man, oa 21,41, Danbury Aren |raffic Netis on 145.65 st 2130
with ONAPN conneclors - WALIVY mygr, The (7th Aunuad
CWYCPN Dinner Meeting on Apr. 1% was wull attended and enjoyed
b yll, Sipcers thanks to BM WA THSN for handling all areangemicnis
and details, With deep remret the ealt ot WIHICT is added to the coster
of Silent Kevs, SWTADW is active wperahing ORFP, K1SRE cuntinues
bugy with Navice classes, Murphys Maruders made vver 25 million
points in the {3 ntest! All contest operators should be members,
Cuntast WIETO For details, [he immediate witermutb of Field Day
15 the ideai time to wite down improved plans for next year’ Dot
st Eraffic; WIFTW 3000 WATHOL 254, Wik o 19, wAlLLS
fRN, WAH!‘\(\ 162, WAIGEH RA, WALIZC /9, WACSY(1 by,
WIAW 37, WIGVT 0, WALIVV 49, K1YGS 3K, WATIMO 392,
EI1SKE WIMPW 25, w10V 1K WIBNB 16, WALIGA 14,
WATICR. l4c WIOTE 13, WROWEST 12, WALKRG 10, WIDQJ 9.
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6.5 THROUGH 30 MHz CONTINUOUS COVERAG

WITH ONLY  36-FO0T BOOM LENGTH
?gﬂngg MAXIMUM ELEMENT LENGTH

HY-GAIN'S NEW LP-1017
ROTATABLE LOG PERIODIC ANTENNA

From the pianeer in large rotatable antennas comes the LP-1017, a reduced size
rotatable log periodic antenna. For 1/3 the cost and 1/2 the size of comparable
antennas, the LP-1017 provides 10-12 dbi of directional gain for power inputs of up
to 2 kw. The wide band coverage makes it ideal for MARS, maritime. or government
HF communications systems. The LP-1017 is also available as a complete system
with a roof mounted tower, rotator and installation hardware.

For further information about the LP-1017, as well as the complete line of Hy-Gain
government and commercial antenna systems for all frequencies, write, wire or call
us collect.

HY-GAIN ELECTRONICS CORPORATION

P. 0. Box 5407-HG Lincoin, Nebraska 68505
Phone: (402) 434-9151 Telex 48-6424
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— RF TOROID CORES —
Red “E™ Cores
¥

500 kHz 1o 30 MHe, 1= 10
H

2 2 az
ellow “SF"” Cores - 10 MHz to 90 MHe, j1
et a4 86 3t

" Cores ~ 30 MH2 10 200 MHz, u =
50 30 ".19 .60
1 | 12
. 28 a2 o]
T-12-10 125 06 05
FERRITE BEADS: THE LITTLE GIANTS.
17900, Spec Sheet and Appfication Notes.
Pkg, of 12 $2.00 .
KILOWATT BROADBAND TOROID BALUN
KIT: $5.00
EXPERIMENTER'S 2 CORE TOROQID 'KIT:
Thousands Sold. Has cores, wire and charts &
construction suggestions. Make your own High
Qinductors for hundreds of modern uses: $3.50
MINIMUM ORDER: $2.00
Pleate add 2%¢ per arder for Packing & Shipping
TREE ILLUSTRATED FLYER

AMIDON ASSQCIATES

12033 Ofsego Street
North Heollywood, Calif, 11407

see the an;
for FIM Mobile

Motorola 85 degree Gold Xtal Ovens
$12 per Dozen

Many others . . . Write for Free Catalog

Mlnn COMMUNICATIONS

PO. Box 138, 18669 Ventura Blvd,,
Tarzana, Calif. 91356

Sobbbbbbbbibibbbbibbbbibbibbbbibiibl

fitched Circuit Boards and Kits
.. for Flectronic Projects,

Digital Clack Kits
$110,00 to $750.00
L1 Models ta Choose From,
Send 25¢ and s.a.8e for more info.

STAFFORD 427 South Benhow Rd,
ELECTRONICS, Inc. Greensboro NC 27401
Pray or Night a.c. 219-272-3992

WIYBH 6, WIBDI 4, WALFXS 4, WIHHR 4, WIKAM 4, WALIYP
-

EASTERN MASSACHUSETTS - SCM, Frank 1. Ruker, Ir,
WIALE - WIAQG. our 8RO, isweived reporls fram WA Is DXI,
IRY. K1s DG, 2UP, KI'W. WIAGG is aiso Net Manager ot the
New bogland Emergency Phone Net Sun. at 1230 GMT, 8:30 A M,
EIY), 5945 kHz, He would like to have wheuk-ins from other N
states with 4 nets ou this spot. We pesd FCs for towns in this
section. WALDMC is the new Wellestey 18, WITWG, Iivannis, is a
new ORS, W3GUW is ex-WIMPP and W3Z1 is ex-WIPS, WIPKV isin
the hospital. W1RY visited W1 NI, Greater New bBedford Emere Net
had a Jdrill on b with K1s VIP, LD, Wis Lk, DIV, WAls CRA,
ESY. WIDFS hax un NOX-3. GZUL s coming ovet in Aug, WINT is
c-WATIRK. Rarmyard Net had 26 sessions, 530 0N, M traftic,
reports WIJKR, WIOW is ex-WIMGL. Ex-k INWM is now K4DXC.
MNew oificers of the TY Ulub are WATIZE, pres.; WITIP, vice.pres |
WLIS X, treas.: WiMNEK, seoy. The viub held its Annual Ladies night.
WIDC, Honeywsll RC, is asctive on the wir, KIZRZ is on 2
WNIMVC iy a mew YL in Newburvport, WiFRT s ov-R2CEX,
Ex-W3IAZY is in Marshtield WINIL will graduate from B.C. Law
Sohool, then will go to Harvard Busingss School K1CZH i< in an
informal gronp wn 3NRS-IRRS at § PM., bititam wark. Wls QV,
AKY und ALY lad their pictures in 7€, Sweden's 057 WALMTV
in i wew YL in Cabridpe, W1MXE is on several bunds. NETPN had
4 sessions, K6 ONls, ie traffic. KIDZG is going to VOL again,
KISLZ saws Dis son WAILPY, ex-5Z4ME, is going to West Point,
WIBGW and WATEHU took part in the teh, FMT, KIPLE sayy his
son K1SMT is over in Vietnam. WALDI-L had a visitor, L LZNG from
Venjce, WITWG is seoy.-treas. of the Guardian Anpel Ned WALV
moved to aiuther OTH. Massasoit ARA had a talk by lurie
Whidden, = former merchant marine RC. also an auction, WIMYF
has % new NUX-SO0. KTDPE and WLALP were in the same hosputal
at the same tume, ‘Tharks for the maay cards and messages WICRA
it u busy one with [V scts for the putients, WIANB is new gaour
mpr. uf the Capeway RC and will apply for WIZST s call for the
club, WLUUH now 15 with the Postal Service, WLARC is back from
Fla, Wis PEX and QY'Y made the BPL., Whitman ARC held a srobnl
hunt WATFNM has 2 i44-Mc. Vagi and dipole For 15, EM2MN hac
22 sessions, 145 ONIs, 126 tratfic. e-Meter Crossband Net had 22
sessions, HT CNTs, | traflicc, WAIEYY now s Advanced Clag
FoWalbHU is WIFL. WATDPX worked lots of DX an g G-metn
upening, ‘This information foar fm repeaterss WAIKFY, 146,22 in
146,44 out: KIMNS, 146,25 in, 146700 out; WIALE 146.34 In
146,94 out. WALIEF %as oun during the band opening on 2 ati
wotked DX, Waltham RC had an aiction, Sharon ARA is now a
alfiliated ARRL Club. Appointments endossed: Wis PST, DBRY
MO, Kls ZUP, LDEG, WALILX as ECe; WETNV as Ok Wis NIL
ARC, UIR, ADG as OPSs: Wis NIL, AFC, KIBUE as ORSe; WILITE
as UBS: WLADG, WATDEL 25 OVSs, K1PNE now is warking ip
WEGL m Fitchburg #MNN: For Mar. 11 sessions, ¢2 ONIs, 14
trafticy far Apr. 8 sessions, 41 ONis, 11 traffie, EMN: For Mar. &
wessions, 329 QNIs, 284 traific: For Apr, 38 sessions, 175 ONIs, 15
traftic. ‘Traffic: (Aprg WIPEX 742, WIQYY 380, WIOIM 421

| WALEYY 194, WALFAD 250, K1ESG 110, WANIEL 39, K1PRI

%6, WIEMG 4, WIPL 64, WIHK] 59, WALIRY 46, W1BU¥ 43
WAIKZE 43, WIAQG 41, WIUX 34, WICTR ls, WIAE(C 19
WIDOM 16, WALDPX 15, WAIUL 9, WAIMEG 7, KIDZG 4
WIAAR 2, WIALP 1, K1CLM 1. 1Mar.) WIABC 82, WALIKF 61
WALFHAU $2, KIPRE 45 WIDED |2, K1TKL 2.

MAINE - ZCM, Peter E. Sterling, KITEV SEC: RICLY
PAM: WATECM, RM: WIRBIG. KIRSA ix presently buiding
transistorized afsk ugit for 2meter RYTY. New otticers for WY
wre WAIBRE, pres; RITMEK, vicepres; WAJICN, sery.-ireas
KISWG, pub. div.; WATBXM, trustee. Sutry ta lose WALELG as ou
PAM, but he was tred down with other activities. New hams in th
State of Maine are WNIMTT, WNIMVD, WNIMUZ, WNIMUX
Welcrnme to the Fraternity, Mellows, Me,-0N,H,-Vt. Net meets on 368
at 233074 Ses Gell Net meets on 3940 Mon, through Sat. at 1700
Pine Tree Not meets at 1900 en 3596 Mon, throagh Sun, e are sti
looking for mews for the columa. Any dittle trdbits will be welcam
KLIOYB 5 on with his new SR-220 linear, We are still looking 1c
Net Control Stations for the PTN. Anyone who wuuld like to hel;
please contact WIBIG. Sorey to seport thut WIBG s in h
Waterviile Hospital at this time with a stight ailment hut hopes to b
ot S0l New appointments: WATFCOM as PAM, K1GAX as UC
Interested in an appointment? I sa, drop your SCM a line, T}
Portland Amateur Wireless Assir meets every Tue, night at 12
Spung St Code and theory ciasses are held every week. [raffi,
WIYA 118, WINND 73, WALEFCM 62, WALITX 23,

NEW HAMPSHIRE - S0M, Donald Morgan, K1QES — NHARF

“““"““““““““““““““‘ i repurts 64 check- Ins and 14 traffic, The GSPN reporis b
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2M 2M

TRANSCEIVER
FET + IC
]. 0 WATTS

SOLID STATE

$249.45

TELECOMM ELECTRONICS

P. 0. BOX 161

CUPERTINO CALIFORNIA 95014

UNIVERSAL

Self Supporting
T.V. Ham & Radio
ALUMINUM
TOWERS

No CGClimbing Neces-
sary With Hinged Base
v

Minimurm  configura-
tion is tested for 80
m.p.h. winds with the
maximum free stand-
ing rating of 140 m.p.h.

v
50 FOOT TOWER
11 8Q. FT.
ANTENNA WINDLOAD

v
$208.26

freight prepaid
hd

Contact your local distributer

Write for information on other
tower sizes up to 90 ft,

UNIVERSAL
MANUFACTURING
COMPANY

&017 E. McNichols
Detroit, Michigan 48234
Tel: 313-368-0730

112

Lheck-ins and 97 traffic. Welcome to new Novices WNI1s MSBG
MSH. MSI, MS], MSP, MSC, MSR, MTD, MUN and WAIMVG (T
Six aze from WNashua and nne exch from Hudson, ¥uncook
Farminpgton and Manchester. Endorsements uge WISWX as QU
WIBXM as OVE, WIRCC and WIBYS ax OPSs, WIFIZ hus 2 ney
job as tratfic dispatcher for the State Fiok and Game iept, W1 RCC
reports the d-meter walkie-talkies designed by him and built by th
¢lub members ate working just fine, Now he e designing a sulic
ate, 2meter im walkle-tatkie which the wame club members wil
eventpally build and use for AREC work, WILBG s 2 mew ORS w
we sy welcome to the mtg, WICTW/WUIQD reports much 2-mete
activity in the Nashua zeew, tle will be speaking 2pain this yeur at th
Nationul Covention in Hoston ie Sept, Ses vou there? Have a sl
cacntion, Traftic: h1BUS 404, WALGCE 211, KIPOV 108, Wilit
T, WATKT 71, WIBYS 6, KIOES X

RHODE ISLAND - SUM, fohn E. Johnson, KIAAY - S)
WIYNE, BM: WIBTY. PAM: WITXL. VHF PAM: KTPK, RISP!
report: 3 sessions. 364 ONL 7 traffic. The Providense R i
Assn, WILOP, recentlv held an FM Sympostut. K THZN eporte
that the mesting consisted of a discussion of the change in repeaie
tules by the FOC. W1HDG, of the Headquatters sintt, gave a tat
entitied “FM Repeaters — Where dn we so from hers!™ A
fvitation was sent to groups tm Marbernugh, Falmouth au
Concord, N.H. 'the Fidelitv ARC KINQG, reports that the oinb |
growmg and several budding Noviees are ready for the vxan
WNIMOL, of the club. recently finished a new 21-watt transmitte:
WNIMPU and WNIMOT wurked together on a whaol scirnce ta
praject, Lising mostly home-built gear, they easily walked away wit
First prize. WATHUM is collecting parts for his new 4.(183,
amplifier nhich has bern Jubbed by members “Ihe Machine.
WALIWS, the Jiub secy., built and erected a 3-band inverted *V
about 3ll feet ubove the yround and it is working out very we
Traffic: KIQED 32, KIVYCT?, WATTST 3, WIFLN |

VERMONT — SCM, L. Reginald Murray, KIMEN — We wish t
thank net managers for being s faithful in seporting. Welcome ¢
new MNovices WNIOMZ  tWaterburyt, WNIMRZ (fassex ot
WNIMUA (Buriingion), WNIMUJ {Maretown) and pew Condition
WALMTU (West Haven), Harwood Eigh has club station WAIMP
WIOKH has done veoinan service with phone patehes from East
ks and Manapuy ta Fumilies of Vermonters stationed there, We
want to thank ull amutewrs in Green Up Day - Jemeter 6
hianketed all 14 countres and gave Vi, UD Hy, « reporting syste
fike they never dreamed of before, WIZYZ has been in amd out «
the hospital. Vi, 58 Net will celebrate its $th birthday July 6 sn t
tn check m that evemng (08 send me a wessage to be read to fl
net). Remesber, Mon,, July & at 6:30 FUT on 3,909 MHz. Help
celohrate Anniversary Night, fvervbody upd all modes will |
welcome. fnternational kiefd Day wall be held Aug. 14 at Charloft
Vt, Traftic: K1RQRB 119, WIFRT 47, KIMEN in6.

WESTERN MASS ACHUSETTS — 50M, Perey U Noble, W1EY
~ SEC: WALIDNH, OW RM: WIDVW, PAM !~~~ The Sund
Morning Emergency MNet is womg Pine with all five count
represented, With decp regret we report the passing of our Hampd
County B, WU, Rerkshire County HC WATDVE was on
half-hour live prograin frarm a Gt. Barrington BU station descripi
ham activities, especially emergency work, CW RM WIDVW repo
that WMN had 208 ONis and  hundled 195 inessig
WIBYH/KIAPR renowsd as OPS, WIFGT has moved to Mi
WAHGE is forming u new &meter mubile group in and around |
izet i touchy, WI1ZPB has 1 new suad on a 571, crank-up tow
WAILGU is petting & new Swan Cypoet 270, WALIYE now has
Advanced, HURA Mar, meeting was held at cd hy. in Belchertoy
The vlub s added 16 rew inembers since beb, Guest spezker
VARC was Prof. Toseph Tavior of €, of Mass. WAILGU has
article on her cxperiences when orijgnally checking into W2
(really daese’t sound too trightemng ab thaty CMARA: WI1Y
gave an interesting talk or Y. WAIKAB served as ¢hawman of
activities, MARC: WIGQKX did  Fne tob o auctioneer, WA IMWI
2 graduate ot its gode and theory classes, SCM: Members of mof
groups or nets would be very valuable additions to our Amat
Radio Fmergency {orps. Please drop a line to vur SEUC or to v
caunty B Trathie: (Apr) WIZPR 132, L1SSH 110, WIKE U
WIRVR 95, WIDVW en, WATLGU S5, KIDV 43, WiHI
WIPLIO 1K, WALIDNB S, WAIMER 5, WIHHRC [, (Mur) WA
11N

NORTHWESTERN DIVISTON
LWLASKA - 50M, Albert F, Weher, KLTAED — LTIDIY ist
mouth's heto of the L of A, With a typical ham-type tounsh
ahout the hammiest pile nf vht equipment imaginabie, he and so



/-Feature This-\

SIGNAL/ONE'S CX7
gives you...

ALL the coverage you're fooking
for.

Cost, clutter and operating
confusion are eliminated by the
CX7.

ALL HAM BANDS from 160
through 10 meters in full 1 MHz

ranges plus overlap for MARS,
Wwv,

ALL POPULAR WMODES of

operation . . .

B Upper and Lower sideband

BTrue break-in CW

®Compatible AM for VHF
convenignce

BFSK MODULATOR PLUS IF
Shift™ allows use with popular
2125/2975 Hz frequencies

Quoted from QST adveriising rots’ card,

STANDARD “BUILT-INS” are

yours , . .
EHeavy duty AC power supply
- ] o BRF clipper
: E BSecond Receiver capability
Amafeurs cmd Eieci‘romc . g | WCW keyer
Eﬂglneers.., Pracftca”y - ¥ BPrecision frequency
eve fhm ou need con ; meter/calibrator
= Prything 4 S g WEven a folding baill
- be supplied - by the ‘ad- - :
vertisers ifi QST. And you : Write for iflustrated brochure.
“will know the pmducf has , *Patent applied for
o ﬁ,e' appm val .,pf fhe : "It Speaks for lself*
' sigrre// o
A Division of ECI (An NCR Subsidiary)
2200 Anvil Street No,
% St. Petershurg, Fla, 33710
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A PAIR OF 1N4816 1.5A S0PIV SILICON DIODES
WILL BE GIVEN TOEVERYONE WRITING FOR QUR NEW
CATALOG. OFFER GOOD THRU SEPT 1,1970 OR UNTIL
OUR SUPPLY OF 2,000 IS EXHAUSTED.

16.50

POWER SUPPLY

FOR ABOVE 10.00

DIGI-KE YE

PO Box 27146
Minneapolis

Mn b5427
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W his BF students sweessstully abibzed the ATS1 atellite tor
14%MBy communieation fe el Phev even did o ooe-hour
Brosuicast, Very impressive from Pairbanks. KLFDG has a traffic
usunt this month - i = that was g [8K-word message to the oy, of

West Virpinia, re phyacal biness but it waes his XVE., Marcie, who
walked 31 milesa few davs fater, KL7ELD and some of the NARCS
members are brevding o hearty bine of iceworms from bay s Aesop.
E p had rhe distinchon of having traveled all over the 168, Jast
v with Bay, and requests tor his progeny were auny. We sure
wanld like one of the furry vnes with blue oyes, bay. KLTEHE says
hfs classes aie Alowing down tww, bat ust wait 'til the sauw flies
again, Traffier KL7CAR 226, KLIDG T,

IDAHO — SUM, Donald A, Crisp, WIENN — The FARM Net
meets an 3938 kHz each dayv ab 0200 GAT, The ldabo ®AUTS Net
wieets week d.ws at 1415 GMT an 3991 klle, The Gem State Club is
wwumsering an Al tdaho County Award,” The award will be 1ssued
wpon feesipt of rrrnnf of contact with 15 1dsho countres. Addibionai
Shikers ate available For 30 and tor 41 countres, Seind confirmation
and 3! bandling fee tn WATEGL. ®W7IWD has ¢ new B LDX-E50,
which he teperts works beautidully on phone and ew, K5THX,
WATIHZ and WATEWV provided summunications fnr a Hov huout
sustamed membersdip drive in Lewiston. WATRDD recpwved @ GRS
endorsement, WIGHT qualified for the new Honor Roll Award.
£ARM Net repuit: 99 sessions, 639 check-ing, 41 frattic handled.
Traghie: &TREX 2LL, WIGHT 115, WATROD dU, WTIZNN 12,
ETCSL &, WATEWV 8,

MONTANA NOM, buseph AL PVATeY, WITYN - NBC:
WTRZY. PAM: WIROE, Appointment: W7BMT as (0L [he Glacaer
Waterton (aternational Poaee Park Haimfest will be beid £t Apgac i
Cllacter Park koup b duly i% and 19, Pretegistration: | 324
Sherwaund St Missouke, Mont, Chairman of the humtes this year 1s
1 7IMZ. New zalls i tie Missouin ares are WNTs ORI, OLN, OLO,
Ok, 138, OPY. New culls in the Helena ares aie WNTs Olb,
UG, LRI, 00, and WATONX, WTTIN Ry gatten a promntion
wiih the tefephone company. WTMKB has rcturned trom a trip to
the Hawaiizn islands. KTVOA has complefed 2 workshop an disaster
e uVETy Aesistance with the American Red Uross in Hillings. W7 LBE
LAmie up with a final score of tess than 32 pp.m, in the recent EMT,
A vour present SCM 1 am eompicting my last term i the office,
wish to thank each and every vone of you For vour help and ideas, I
dlso wish to thank WTRZY for his ertorts as your SECG he fius done
an vuistanding job, The only wuy the ARKRL will grow as an active
fores in the -ection is through the sctvates uf the membership of
the section, Tratfic: WIERKR 146, WU HK 4], KTFG 22, WATLXM
i, WATIZR 17, WIFUH |5, WATMKY 4.

ORFUON — 506, Date T, Dostice, KIWWR - 500 WIHTF. #M:
B 7GO0, PAM: KTROZ. Net reports: K7YOM reports tor the AREU
e, sessions 30, tratfic 2, check-ins 362, wuniacts 49, masoeum
nuriber ot counnes 16, USis und bulleting 7. K7ZOU reports tor
the RSN, sgssions b, iratlw §73, vontacts 2005, vheok-ing (216,
WATFTN teparts 1445 phone patches to 8,k Asia duging Apr. A
has an SB-101 aid 2UD plm a d-band vertical on the air. KTDVE 55
active oo b-fueter b, Saneter fmoand 450-MHz I'm. New Novices.
WHNTOQL in Nilis‘hnm‘ WNTONC in Salem tformeriy WN7DAM,
HNTODG and WNTORU m springfireld, WATLDZ made s Fiest
B WATEOWD and WATCZA are through with college usnl tall,
Frertld ARS particpated i the city owil defense dnll Apr. 24,
WAYKDL, WATGCE, WATKPX, WATRWS wmd WATIFS wute
involved, WATMOR has un Advanced Class licepse, EARS Practice
Net hus ioted to 3710 kilz, Ciatiic; RIROZ 263, WATICX 207,
WATEHEY 176, WATLDY? 110, WATRKIU BT, WTBDL 84, WATR DI
TEORIOLG 0, WIZR TN, WAIEN 35, WATKREL 248, KTWWR 27,
RIYOM 24, W2RIN 22, @IMII 15, KIKPT 10, WATIAW ¥,
WIFILE 7. W7LT.

WASHINGTON — S0°8, Harry W, Lewis, WIIW) — Washington
AREC membors pow fafnl 26Y. Seven lomul emergency nets are
active and matntain WES lmisoin, WISAB is very avtive on slow-scu
TV with g aew horme-brey lingai with o pais o1 87 3s in the monster
WTANT i = mew job sy vinet engineer of KEROQ AM-L'M, o
Hremerton, WTTE L n pyerert, witked SU new countws durng the
Nehrasks (SO Farty. $7THUN has a new ir. operaior in the tamily,
Lok for WTEQE on 144.0 to 1443 cw. Up in Canada w2 hes
RILPAVET an BUBN ad KN7, Her UM is ¥VETBDL RIPVT by
seturhed to the Northwest Trom Kingman, Ariz. W7O00 has now
veturned trom Statford, Anz, ETPYO now iz emploved at Hill AL B
Ugah, and attending Weber State ngght courses, K7PVM has hees
discharied Froim the ULS. Atmy and 15 tnkering with TV and C8 anc
ather gear tor au electronics store, WATKOR bas joined Navs
MARS BETVNY g Kem, fAlaska, i the oil felds. WATCBN ker
a sked an 14 Mz woth WTYNV. WIAPKST st up and operate




Top of the line squeeze keyer. Designed
for the serious CW operator, A technigue
of dit-dah ingertion that reduces effort
and sarror. Produces smoother, easier to
send and copy CW. Full memories. Ad-
justable paddie force down to 2 grams.
Side-tone. Variable dit-dah-to-space ratio.

KR40 Price $89.95
Kayer, lass paddla assembly
KAL0 Price $74.95

)/ WTEN-TEG KEYERS

MODEL KR20

A popularly priced line keyer without the squeeze
fenture, Excoellent “feei” for smooth, aasy to copy
CW at any spesd. Sgif completing characters. Side
tone. Twao positlon walghting control.

KR20 Price $59.95
Keyer less paddies
K&20 Price $44.95

TEN-TEC PADDL

MODEL KR1

The model KR1 assembly ig usad in the KR40 and
KR20, Paddles are mounted on iorgue bars which
actuate the coniacts. Return force is magneticaily
controlled, Each paddie is Individually adjustable
down o a few grams of forca. Best of all, thare
is a positive “teel” that enhances the énjoyment
of CW communication.

Brice $18.95

MODEL KRS

The KR5S embodies a new principle in paddie
construction, It provides action usuelly assogiated
with higher priced instrumenis. Operates from 12
volt DC source. Self-completing ¢haracters. Fixed
factory adlusted paddle return and weight ratio.
Ideal for fixed or mobile statien,

KRS Price $34.95

MODEL KR2

The model KR2 assembly is used in the KRS com-
plote kever. [t uses a urique principle allowing
low actuation forcs, vet retaining excellent “feel”,
Paddle tension is factory adjusted. Contacts are
easily adjusted from the front.

KR2 Price $12.95

1 r'rEN-fEG,mc.

HIGHWAY At1 EAST, SEVIERVILLE, TENMESSEE 37862
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from the Benton County Fair Grounds decing 2 Boy Scout
Jumbaree, WIEL is moving from Reedsport, Ore., ta Starbuck,
Wash. WYOEB has a Ivand-new R4B and T4XR. The U, of W,
station, W7 YR, operated poriable during 4 recent LW Enpmeering
upen house, Uoe Puget Sound ARELU Net 1s runring bunny hunts on
& mecters twice 3 month, AREC Net meets every Mon, ot Q200 wil
145,35 and at 03002 an S0.85 Milz, Net reports; ARFU QNI K,
OTC 51, 4 sess, WSN GTC 191, UNI 316, 30 Sew Teaftic: WIBA
70, W7PI 314, WATIOQ 206, WIAXT 218, WIIWT 165, K7CTP
162, WIMCW B, W7RUN 6K, WTRQ 59, WATKOB 59, WATACQ
42, WATLMO 18, WATENQ §7, RTTRD ta, WTHOE 15, WIOFR
14, WIRXH 14, WTUWT 10, KTWTG 10, KTORC 9, WTAIR &,
KTEFRE 4,

PACHFIC DIVISION

EAST BAY - SCM, Paul J. Parker, WBADIHH — it is with deep
repret that | miorm the section of the loss of Ray Rhone, WAGNET.
Hay was a long-time League member and beld various League and
vlub pasitions in the Diable Valley area. We will miss him very
much. WHRGG/WOTI is doing 2 bangaup job transmitting the
Bulletins oo 146,54 MEz daily to the members of the Warthern
Calit, DX Club. There have heen o fow misunderstandings on the
part of some individuals in the area regarding the primary Function
of the ARRL OSL Rureau. 1t 08 here #o sorve uy amd yoin
vouperatton will be greatly apprecinted by them. We aiso note fiw
passing of Buck Huchanan tecently, WeC'B1- has beste baisy building
4 Heath monitor scope: he winassed £2,241 points in the C1) Phong
Party. 1 also had the pleasure of atiending a meefing of the SARCQ
reeentty in Vallejo. WeZIEF reports that in Sept. he wilf have heen »
tain tor 53 yedrs, Fhe Los Lomas Radio Club had an apen house
recently aod i one nght originated over ane hundred preces of
tratie, KoL RN reports making 3200 ponts during the recent CD
CW Party. WoUZX has not bad moch time for ham radio lately,
WoIPW keeps wishing that somwone witl come unt with a receiver
thiat has everything, WASTDIG bas heen busy checking into NUN
as fis trathic tatal dns menth will confirm, WASEHT. has tound nut
thut girls have the stranpe puwer of pulling ane away from s radio
oy Freoand Sab. nights, ‘Fhere seems fo he some oeas from the
Valleyo ares as te the possible armrization of a new radio vlub with
# Nocus on public service and inners club activides, Tratfic: cApr)
WoPlW 278, WAQIDU/G 146, WalZT 7, KGLRN A, WoULX 3,
WHCBE 2. 4Mar) WABDIL 334, WollZX 23,

HAWAIL - SCM, Lee R. Wical, KHOBIE ~ Sh{: KH6GRY
fM: KEHBAD, PAM: KHeGIN, OSL Mpr: BEFBDO. B0s KHE
OGP0, LP, BAS, GRY/KHG, KLHNO/KEHG, KX61 I, KCGES an
WTUZH/Guam, RACES nets coordinate weth KHeAIN, Rad
OWticer.

Neis MHz LuMT Flay
Friendly Lyen I -
Bov Scout 21,360 1RODZ

acific laterisland 14, 3535% HHIDT MW
ticeanesin 14,3358 OHO0Z T Thelin-
S.E. Asiz 14,520 13007 A
warine Corps 21.43p 19007 .
Loutusion (Patehesy 2400 w107 1
Piuific Typhoon F4.26%

ek (KG6H Islaitus) id. 315 oo [

Fhose in town reeently: Ex-W3 VY, K4l and family on their wa
to VK/ZL: VS6RT visiting with KHOGOW:  WHBWI and tus XY
wul WSNW, vwr wandering Honorary vice-pres., and bis XY
WSDUR; KHeSP earned S3BWAS vertificate Na. 7, the fst 1),
station to do it! WHEHCE passed the General Class and row sigr
KHEHG). A aote was received from ex-FAM Hawaii, Larty, WOPA
(50M M, Vice-Dir, Dakota Div.) who was back in BLC, and el an
at Newington fur the Anmual Mecting. KH&HDH s visiting 1
KRe-Land, KHOSP did very woll in the recent WPARRL ‘iest an
WPX Contest. KH&NN succeeded in aneter EME HKP4DIb
KHOAK, es-WALXM/KEHb, weiebrated 1ssupnce uf o twisletter on
by purciusing a new Signal One CX-T transcewver, KHOGPY passe
the Advanced Class exam, KHOBAS wrifes he's completed

tourzlement tro-band quad und a fying sputseuner for his 57
cffoet, KEIGLE has o new TH-3 bewm wied schicked olf WAS an
LXCC in one year, KHoGPE his been pumping the sigs out of oy
afutin KHBAJL ot Casnp Smith, KH6DXE, twice retired, is nos
instrneting af Electronics lostitute of Hawaii, New Novices WES
HIW, (Ktleli’s daughter), HEX. HFZ, HGC and HGD. Those o
rou who wish v copy "Ribliography nf Slow &Scan TV drop a
S.AMNE fo WBEZYIK. Cungrstulation to the Honolln DX Clul
vihose application jor ARRL olub affiliation was granted. Traffic
EHeRZE 15, KHAGOW 23, KH6AJIT 15, KHEHAS 7, Kii6AR 1,

NEVADA - SCM, Leonard M. Norman, WIPRY - SIC
WATRLLL Nietra Hemibest Aug. 27, Bowers Mamsion, betwse
Carsort Uity and Reno, Feneed playgronnd and swimming pool are

HERE'S THE ALL NEW Zegg 22 er MK I

2 METER TRANSCEIVER

m SELF CONTAINED VFQ

= SUPER SENSITIVE
S0OLID STATE RECEIVER

= 40 WATT TRANSMITTER
= HIGH LEVEL MODULATION
s 3PEECH CLIPPER

1 BUILT-IN AC AND MOBILE
POWER SUPPLY

= AMPLIFIED AGC
ADJUSTABLE SQUELCH

» COVERS MARS AND CAP

see /t at your focal dealer’s -
Amateur Net Price $349.95
complefe with PTT microphone

e.t. associates, inc. | l
I

LITTELL RD.. EAST HANOVER, N. J. 07936

7':3.11 zive yon porsonal servicenn
helping you select better gear per
Jdollar 107 your operating pleasure.
Over30vears experience, Bin trades,
eagyterms, Used bargains,

VAN SICKEE RADTQ SUPPLY CO,
Gene Van Sickle, WORJ K Owner
4131 N, Kevstone Ave.

On thengrtheastside of
Indianapolis. lodiana 46205

WORLD QSL BUREAU

5200 PANAMA AVE. RICHMOND CA 94804 USA

PLAN I. W torward your )3Ls {please arrange alpha-
betically) ta any place 10 World, including sll
foreign countries, and to or within USA, Caa-
ada, and Mexico, tor 4¢ each.

PLAN 2. You use our special log form and send us &
cepy. We supply QSL—make out QSL—-deliver

OS54, alf for 8 h



CHOOSE FROM TREMENDOUS
w STOCKS! The Nation's largest stock and

variety of Ham Gear!

m TOP TRADES ON YOUR PRESENT
GEAR! world Radio’s tremendous volume means you
get top dollar on your trade-ins!

SPECIAL. “PACKAGE” PRICES! Save a bundle on
World's “Package Buys" ssiected by the people who know Ham
equipment best!

TECHNICAL ASSISTANCE! Helps you get exactly what
you want. Over 500 years of collective experience at World Radio...35

licensed operators available to provide invaluable advice in making the
right buys!

HEART OF THE NATION LOCATION! Our location
means fast service on your purchases. Only blocks away from interstate, air
and rail transportation.

m FINANCING! use World Radio’s convenient monthly

credit plan or use your BankAmericard or
w Master Charge when you buy!
Leo I. Meyerson,

“The House the President
Hams Built” W@G




64th EDITION

With new regulations in

effect, every amateur
should have the latest infor-
mation. And, the latest infor-
mation is contained in the
current LICENSE MANUAL.

omplete FCC Regulations
—in addition to sample
questions for Novice, Tech-
nician, General, Advanced
and the Extra Class examina-
tions.

$1.00

POSTPAID

She AMERICAN RADIO
RELAY LEAGUE INC.

NEWINGTON, CONN. 06111

tor the vhildren, K74AU chairman. Nellis AR ARC. according ta
WATBAY, s providing code and theory classes and have assisted
about Tty seeuring their wnateur livenses. Lay Vegas RAC
members wre huasy with Z-meter tmorepeater projects, SHARS af
Keno i coimduchitg code and theory classes and has an active group
vt Zamweder tm, SNARC, of Boulduer Uity, 15 wotive with plans fnr
1971 SAROC ur Dlamineo Hotel, lun, 7-10, SNARA of Reno |
sorfie 2-meter o activity amd ceports inereased inlerest m ts
Humfest planned for Saf., Aug, 2L WITVE eill schedule anyone,
2w or ssh, needing o Nevada contact, I¥ mnbiing in Nevadis, check
into WOARS-7233, ¢ Puliic Service Net, M 146,34/ 146.94 Milr s
monitared in the Beno and Las Vegas areas with extended coverage.

SACRAMENTO VALLEY - 50M, John E. Minke, [0, WAKY A

SEC: WesMU. FC: WA, RM: WRVDAYe. WARTOL, wur
Yole County BL, teports that the actmaty of the Yolo County G
Net has wcressed With an average ONT of I8 per woik, The net
mects ut WHING Lue, {MoR, cvenings) on 14565 Mz, WML and
WakYA, aloay with Director W6ZRJ, hud the pivasure of attending
the Apr. sieeting of the Golden Lmpie ARS ar Chico, We are
avatlable to attend or spaik st vour club, to, Let us know, Note
colnes From WBGAUH that it vou would ke tn have an oversens
Iim stay al vaur home for g day or o while wisiting the 1R, 4,,
write to Ham Fxchange, ¢fa Ured Thode, D1TRVOSW2, 228 Candee
Ase., Syracuse, MUY, 13274, Fron't torget to sithmir vour Baeld Day
Jogs, 1 still wish to meceive news fur this column, Thnse of you who
read thiy, please drop me y eard in the mail, with irems ot interest.
Tratfic: cApr,) WEVDAA |13 (Mar,} WAGTQJS §1.

SAN FRANCISCO — 5CM, kenneth 8, Mo baggact, KOSKM -
Barm | pestards e svilable onp written request to your S0M,
WHRNT. now San brancisee BC. usks that persons interested
AREC curdact inmoat 1040 Masonw Ave,. San Franeisce S4117.
WaWLV, who usuully concentrsies on NON and BN&, snugged some
aew countries in the ARRL B¥X Tost, WeBWY reports that che
Humboldt County gang firds Conditionad Class country diffivuty foy
obhtziming the new higheegrude lcenses. The distance to Sun
bFranciseo IO aifices 15 close to 200 mides, O WoRO asks that San
Fruncisen atraeurs use «ution in aceepting any thind-party frafic
from JAIKPD L at fwpo " oy there is nu thind-party agreement
with JA-Land, WBAIIZZ v coioving his aew %7 trunsceiver
WOKYC keops busy with checkons to the Mission Trail Net, WHLAT
finds transistors in he esperimental Tatkmeter transmitter short-
hved, WN6HSD gut 1 broken arm for s ¢iforts at rasine a pew
antenna. Sed-going operators, WeFCT and KGERW, keep v touch
with thier Senema Vidley tumilies by frequent 21-MHz schedules.
As anather ARRL service to the amsteur, vour SCM s initiating »
heense reuewal-nohficathion system for anaieurs in the section. If
vol are interested, send an 8,AL5.L. bustesssize chsvelope to me,
Ct the Plap write the date &0 days prior to vour heense expiration
date. 1 wil! mail your eavelape luack 0 vl with ain 100 Fotm o1
enelosed as 4 reminder o that date. Remember of your renewal Is
in to PCC prior 1o licens: eyprration, Lon iy colhMIE ke upergie
antil FUES acts on the yeacvwnd. Tralher (Apny WABHRYZ 21K,
WAWLY 194, WBab'AN 41, woHwy 24, WAsAUD 14, thiury
WAWTY 1275 WHAGVT 28,

SAN JOAQUIN VALLEY - NoM. Ralph Saroval, WoJPU = At
the Mar, mecting of the Julare Couuty Amateur Radio Clut,
WBe! I'P showsd off his homenuds witenna swr bridee, WASCIZ
chawed off his aiterkevey, RGRGZ ~howed ol ks lingat amplifier
usting & LV fubes and WABRAGS showed lus tr switeh und swr bridee
WABWAM gal DACC sitth j0U watts, WB6L AL has o three-eioment
tri-bund beam up 7O feet, WAPSO has 2 oew shack, WOGRY hus 2
new Tl amplifier asing a0 5002, KOG w on 75 BTTY,
WAALIMU 8 con 75 seb, WHBALHE 15 hesrd on G-meter ssb, Wol'PO is
rertperatmy o the tospizal, WoDEL reports that ssb avbwity on 2
meters 15 increasing, having worked rhe bollovang i
s WHOETY i San Dhema, RKEIRY o Los Angr
xpter, WODCP in 0. WREDPN m Stk ton amd WaOOA in
Cagrichael, WOILIE s alsa aetive on Zaneter ssh. WaPIY has o
Ray-Track amplifier. WBORGU by o BLT amplitier. WHVMEB s
working DX, WoSGL is active on the high frequencies, WBAIEEH
progeum charman for the Keen Couary Radin Ciub. WOGKE s on
2-meter Fm, KGAPI s trustee of fm cepeater in Kokersfield. kAi3ZAl
and WRaMSM are on Emeter fm. The Kem County Radio Ulub s
Ly avtive feaching Novices code and theory, with 16 the cfag,
Lraffic: WAOSUE 76, WALIDB [4.

BANTA CLARA VALLEY — SCM, Albert F. Gactuno, WoV7T
SELT WANVO qacting), BM: WAGLLA, Ax yea see by this
report WaNYO has graciously uffered to act as SEC for the section,
Acting, hub! Like | was actaing for him as SCM wiule br was sick.




ENJOY EASY, RESTFUL KEYING

With ‘fjllRCVPL]%’{

Hemling hecomes fun instead
of work with the SEMI~
AUTOMATIC Vibroplex. It
actuglly doey all the wrm-
tirving  perye  wrerking
work fur you, Adiustable

&»g to  any desired speed.
Ftandard models have pol-
shed Chromium top parts

«..t‘\“

and gray base, Deluxe
madels also include Chri-
mium Rase and red finper
and thumb pieces, Five models to choose from. FPriced at
$21.95 to the 24K (iold Plated Base " Presentatinn® at $43,95.

VIBRO-KEYER

Works perfectly with any
Electronic Transmitting
Unit. Weighs 23} Ibs,, with
a bhage 814" by 414", Hag Vi
bropiex's finely pohshed
parts, red knob and tinger,
andd thumb pieces. Stundard mnd-
el §20.95; Deluixe model includes
g;‘:r%lbmum Plated Base at only

Order today at your declers or direct | FREE
THE VIBROPLEX CO., INC. ' Fold
233 Broadway New York, N. Y. 10003 older

TYMETER"

“Time At A Glance’™”

#100-24H

Maode in
L5A,

Walnut or ebony plastic case,
4"H, 735"W, 47D, 110V 60
¢y, Guaranteed One Year.

At Your Dealer, or
DIRECT FROM

PENNWOOD NUMECHRON CO.

TYMETER ELECTRONICS

7247 FRANKSTOWN AVE,

PITTSBURGH, Pa. 15208

GROTH -Type

e 98.89 Turns %
e One Hole Panel Mount ¥
& Mandy Logging Area
» Spinner Handle Avaflable

Cane: 2x4"; shaft 1473
Model TC2: Skirt 2%%"; Knob 1%"
) $EOD Madel TC3: Skirt 3"; Knob 233~

R. B. BAUMAN SALES

16

P.O. Box 122, ltasca, Ii). 60143

~ TBL1

FREQUENCY MARKER

¢ SHARP ACCURATE MARKERS AT
100 - 50 - 25 - 10 - 5 KHZ

e« KEEPS YOUR RECEIVER CALIBRATED
AT ALL TIMES

e SELF CONTAINED UNIT

e BATTERY OPERATED 3 1.5V CELLS
e COMPACT 2.5x4.5x4.5 INCHES
* 2 TONE EQUIPMENT GREY

» FRONT PANEL ADJ TO WWV

IT'S
WHAT'S
INSIDE
THAT
"COUNTS"”

Accuracy and stability has been uppermost in the
design of the TBL 1 marker. We feel a marker
should be more accurate than the receiver it is
going fo calibrate—so no compromise has been
made in quality

Fairchild —Motorola—IFD—JAN—Maliory—IRC  und
Keystone components are used throughout

It cost morel But why not colibrate with the best?

Hundreds have heen sold to government—amateurs
—SWLS—schools and labs oll around the world

Try one today, . . .| Complete wired & tested. Sold
with @ money back guarantee

PRICE, less Crystals* Battery

$20.95

PREPAID USA 50

FREQUENCY MARKER IDENTICAL TO ABOVE,
LESS CABINET AND SWITCH
SPECIFICATIONS: Glass  Epoxy
Board, Adjustment to zero beat with
WWY. Uses 100 KHz crystal (not
supplied). 3 to 4 VYDC Compact—
1.75 x 3.75 inches. Install anywherel
%16,50 Complete easy-to.assemble
kit. $19.95 Wired & Tested

Prices Prepaid USA 50

(") 100 kHz erystal $3.50
Switch for kit models $1.00

LAB 1

THE RADIO SHOP
48 Elm Street
New Canaan, CT 06840

<

Tel: a,c. (203)-966-3553 : /
-




WITH RCA's
FCC License
tfraining . . .

You get

or your

Pay-As-You-Order—Ilesson by

cense Training Program,

tion on your all-new

Nama

your license

money back!

Now RCA Institutes Home Study Training has the
FCC License preparatlon material you've been
looking for—-all-new. bath the training you need
and the up-to-date methods you use at hame—at
vour owh speed—r*o train for the license vou want!

yeur program and your budget to meet vour own
situation. Choose the FUC License you're inter
ested in—third, second or first phone. Take the
course for the license you choose, If you need
basic material first, apply for the complete Li.

SPECIAL TO AMATEURS. This tourse—-while de-
signed for Commercial license gqualification, con.
tams much of the new material cafled far by FCC
Docket 15$28—advanced and extra class vou'll
want to gualify for before November of 1970,
QRX until you get the information.

Mail covpon today for RCA’s free é4-page boak-

Ist with information on our maney-back FCC 4
Commercial License training and career '
study in all phases of electronics. '

" Please rush me witheut obligation, informa-

fesson. You match

RCA INSTITUTES, INC,
Pop't 742-007-0

420 West 31 Street,
New York, N.Y. 10001

FGOC License training,

Addrass

ity State

Zip

120

We'll we, WOREL s busy taking the bugs owt of = new linear
awplifier, The Live )2k High School in Morgan Hill has set up 4
cInh station 1n the gym tempurarily, WoYHM has been trouble-
shooting g Novire's HW-16, Good luck, Lon. ftecrved a Jandline
vall trom WBY HY the other duy, Lee was complatning L nmssed his
Feb, report, His eomment was that it [ don't get his report, ook tn
the nhituary column of the paper. Ul trv not to lef it bappen again,
Lee. Yours truly has heen very busy drving to get R 11V gear in
opeeation for traffic work., WAZRJ ako has wew RTTY pear in
operation. WoBPL has taken a fwiton spot on KN6 tar MARS
traffie, WNBAUR 15 now WALARU. Congrutulstions, [Juane. The
Santa Clara Vallev Two-Meter Section Net s going strong with 67
check-ing during Apr. Hemember, the net meets every l'ue, at K:00
BM. PDT on (46,00 MHz, iraffic; WeRSY 459, WAGLEFA 137
WoYRY (7, WoBVR L0, WaDEE 107, W6VET 96, WAGGTE 84,
WHALIC 5B, KaDYX 32, WoNW 48, WeBFT 24, WeRFT 12
KIF1U/6 T0, WeYHM 8, Wa 2RI 4.

ROANOKE DIVISION

NORTH CAROLENA — SCM, Calvin M, Dempsey, WA4UQC -
SECD WAEVN. PAM: WAAIT, VHF PAM: WAHIZ. WA4ZPF ynd
WA4ASE passed the Advanced Class tests, K4CIA now has his Extra
andd just recervend his 17XCC-250 endorsement. WB4ILO reports 4
new cuuntries aod ke warked in the ow DX Test. Steve ulso has his
iofary dipole up tweaty more feet and 1w bilding a TR switch,
WAPKS and WAEVN made the R this month, W4OXH, K4VBG
ulgl WB4HGS checked into the Tarheel Emergeney Net 1ik} pereent
during Apr, Our Cffictal Observers, K4MC and K4CIA, ure doing a
real gond job. WAATC presented “Amatear Radio Servant of Man™
at the NUSU Fngineer Fair, WB4BGL. and WA4NUO handled traffic,
WAINUO s 20 watts fm on 432 Mz

Avrt Freq, fimerlavs(ic Mar.

N.C.851 AUAHTI30Z Dady4y WALKWC
FHEN 3923230 Dadlv] 39 WadUgL
CNIED 33745 DailyR3 WHIMLI
UML) 33730200 Dailva? WRIGHK

Tratfic: WAPKS 1262, WALVN 340, WR4MLI 209, K3TGASS 96,
WAATC 82, WRAICE 75, WALGMC 63, WAAVNV 57, WAIKWC 45,
WAWNZ 48, WB4IMG 43, WAANUO 34, WA4UQU 31, K4VBG 31,
WRAEIGT 26, WBAOZL 21, WAACY 210, WBAEIGS 16, WAVTR 11,
KA TN B, WaRET. 4, K4EO 4, K4MC 4, K4CAX 2.

SULUTH CAROLINA — SUM, Mrs. Bhaabeth ¥, Miller, WASEEFD
SUEN: 3430 kHa 0y Noon; Sun 0841 and 1330 BST
[&,'H 3373 kN7 P 257 und 0ZN0OF
SOREBN: WISk Hz Dy 23002
When you read this W4PE () welt have been replaced as 30 by Beth
thller, WA4ELP. She wiil do a fine job and deserves your continnerd
seppart, In Spactanburg, W4SH 15 active with an HW-12A, K4JLA
reserected @ Viking 1 For F1). WB4MCT is fixing up an HW-12A for
mohde ad plans to opearte frnm the NC, mounntaing during the
awnmer, WAMTR was honured as Sidebander of the Year at the
anoual B8B Dinner in Greenville. WdPEE USOed K41[FKH6, who
wus workmng from KHO) s station., Bifl was gu the way to J A=, VX6
and VE-Lamds, and had already visited KS6, h4CSZ and WEWOM
are continning their FR performanves as (OBSs. WAPED also visited
the shack of W4lA, who is hoping to rework his antenna system to
rejoin CN activities. TrafTic: WAMC 29, WANTO 24, W4PLD 16,

VIRGINGA -~ SCM. Robert J, Slugle, K4GR - Azt SCM: Albert
b Marhin, dr. WATHV. SEC: WA4PBG, Asst, SEC: WR4CVY, PAM:
WAOEN. PaM (VHFPY: WALYNIL KMs: WAEUL. K4MLC,
WASH). WAUO was chawman of the LARCS (Lynchburgy +D.
WHAEDT recewed an ARRL Public Serviee Award for work during
and Following “Camille,” 2od 13 remitiating the Wa. Ham Wlecome
Wagon, VEN weports M sessans, 6t ONE, 71 trattic, Conprate tn
modthern Peningule ARC on its ARKI atfiliation. W4DM i
guieseent, WREDRE has u 2watt QRP rig. WA4WOU was appoimted
Awt. RO dor Churchview, Fawee and Middlesex by 2O W4THV
WAL counties are at 15673 WEShEC i on 2 with an fin reeeiver.
fhe Cireensioro uttair was most worthwhile: thanks to Phil Wicker,
WAACY: passed resniution For Dircctor WAKEC 1o present to the
Bourid to evtend KO phone te 37500 to relieve the net congestion.
Phe 507 Vu, Wireless Assn. s demonstrating Jiun radio at store and
shopping evnter openings in Va, Beach: and heid D at £¢, Wood 1n
the auddle of Humpion Roads Hurbor, Hope you listened for rare
one! WAYZC, sponsor of W.T, Woodson High School ARC, has
applivd for a viud lcense. K4 YM checks inty YN with 2.5 watts!
WARAC still 35 working on the ng. Note that the same taithiul
repiart syvery nontll How about hearmg itom yuu uther thousand? §
A1 sure there are fuscinating thangs happening in DX and on bamds



Savoy Crystals
Are Practically
Everywhere...

/NI
VN
4 ’

For absolute at::curacy and superb fre-

" quency control, specify Savoy Crystals.

You will find f‘hem in use around the
world in every field of communication
where accuracy and dependability are
a must.

We invite you: to contact us for one,
or a million, or just write for our free

tatalogue.

Savoy Electronics,inc.
P.O.Box 7127 - Fort Lauderdale Florida-33304

Tel: 306-666-8418 or 306-947-1191
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H-Hl;—DEV'CEs

HAL 311BC
ELECTRONIC
KEYER

THE most versatile keyer available.

Sand for full details on the HAL 211BC and
the complete line of HAL electronic keyers,
‘There is a modet 1o fit your requirement and
budget from $16.00 to $48.50.

Now available in kit form for even greater value,

HAL DEVICES Box 365A,Urbana, II, 61801

PRE-TUNED—COMPLETE—PRE-CUT~PRE-DRILLED

F ] [y » |
I GUARANTEED CUBICAL QUADS I

SQUADS ARE BETTER BECAUSE: They have more sain §
ethan flat tops, e¢lement for element—Are quister—Iless static

and ignition noise—Possess Jower verticat radiation angle—
Require less space—(4 width of flat tops)-—Greater eapture
area, s0 better on weak signalsi—Negligible corona losses—

.Exccilcn: SWR/Freq. characteristic—Light weight (30 Jbs for .

2 el, 60 Tbs for 4 e} Detuning less from neatby objects.
Your choice, bamboa or fiberglass—no aluminum spreaders,
Bambon exceptional quality and half the cost of fiberglass.
SPECTAL DEAL on purchase of an E Z WAY Tower/quad
combination, Free litereature.

SKYLANE PRODUCTS rempi‘f sr#?.":-f"n:f"éasu*
[ ]

#ay §, 1970

N, John Aosche

J, end J, tlectroniee
sindham Fead

Coniertury, Connecticut 04331

apgr John:

A weed abopt the THLF we obtained from you...lt bas
serfoemed very wait!  We have managed Te werk 2f
cogntries and w11 continents go far, 1200 come
rhreugh on Mb meters TO4O Mhz during the ARRL LW
0d rear, seild, sn 170 cps sRift. Al1e VKZFE SR
I thraugh A0 metere. Cen print sigrals when the

5 meter on mv Rh 1% not even moving.

72

Joe Achrar
WERE

/HAM RADIO CENTER\
is

HEADQUARTERS FOR
COLLINS » SWAN « DRAKE
HALLICRAFTERS * NATIONAL
HAMMARLUND + SIGNAL/ONE

For the best deal in new or used equipment, write
BILL DU BORD, WKF
ot
Lu Waelterman, WOLU
Ham Radio Center 8342 Ofive B,

St. Louls, MO. 63132
N\o_____ FPhone (3i4) 593-6079

122

other than 80 and 2. How about hearing from you wha give st
generously of yous time running ¢verseas fone patches?

vseN 3935 6100 P, M, Daily
VSN 3680 6: 30 BLML il
VN 3680 1100 P.M. Daily
VEN 3947 T30 P.M. Datly
VS5BN 3935 ti:nn .M, Paily

Came join us at a time convenient to vou. Traffic: (Apr.) W4UC
oY, WBACYY 187, K4KDI 173, WATT 162, R4KNP 141
WB4GTG 122, WALJIE R3, K4GR 77, WB4118/4 TE, W4ZIM 62
K4MILC 43, W4OKN 42, WB4GTS 39, WA4PRG 37, WB4FIXK 32
WATIF/3 18, WB4KBJ 18, WA4WQG 18, WB4KCM 16, W4bSW 14,
WAYZC 12, WB4IRA 11, K4TSJ 10, W4THV 9, W4ZYT 8, W45H])
7, KYQX/M4 7, K4IM 6, WAMK 6, WBSEDT 5, WB4DREB 4, WAKFC
4, WA4YRH 4, WaKAOQ 2, WA4NIG 2, WA4BIX I, W4KX 1, W4OP
1. (Mar.) K4ESS 35, WB4GMC 9, WAKTC 4, K4JYM 1.

WEST VIRGINIA SCM, Donald &, Momis, W8IM - REC
WABNDY. RM: WRSBDRGC. PAMs: WADUW, WEIYT), KBCHW
Phone Net Mpr.: WRRAQE. WVN-CW meets an 3570 at 7 P.M. anc
Phone Net at 6:30 P.M, on 3995, WEDLIWV was chosen “Amatenur o
the Year™ it the Dayton Hamvention. This is the first time that ;
YL has won this awurd., Congramlations. WASWCK, WASNDY
WASBPEB, WSDUV, WEDUW and WBIM attended the LO meeting it
Groensboro. WSHZA reports unother very successful code an
theery program completed by the Kunawha Radio Club, WASNDY
ussisted by WABWCK, conducts RACESL'D Training Net every Sun
un 3996.5, WVN Phone Net reports 22 sessions, 249 stations and 3t
wiessages; WYIN CW Net 37 sessions, 126 stations and 43 messages
WABZNH and WARTWR report a sood vear at W. V.U WEEY plan
to make Florida his permanent home. WNSFRZ, is 4 new Novice 1
Clarksburg. KBCFM is active again on 80 ow. 1970 West Va. Statl
ARRL Convention officers are KEBUF, pres.; WRIYT, vice- pres.
WELSN, secy.; KENVE, treax, They we to be cupimended fo
anuther outstanding Convention. [he Biack Diamond ARC Picnt
will be held in Bluefield Sun., sng 29, Irafficc WBSBBG 127
WABNDY 48, WBHZA 43, WBIM 15, WABWCK 10, WBCKX 8
WRSQO £, WASLEW 5, WRWEI 5, WBBAQL 3 WBBEQH 32
KSMNDME 3, WASYWE 2, WHHAKR 1, WBBAVQ I, KEQEW I
WABROQHB |.

ROCKY MOUNTAIN DIVISION

COLORADO — 5CM, Charles M. Cotterell, WRSIN - SFC
WAHLG. PaMs: WHCKW for CEPN; KOIGA for HNN WOLRW fc
ta0 and WBRAWG as VHFE., RM: WOLRN, Asst SCM KQTTV ba
heen seeing that every Red Cross Chapter in Clolorado s aware o
the amateurs and their services, Numerovs amateurs on the Eas
Slope helped out in several serious emergencies. My personal thank
as well as all other amateurs, Represeotative Burch has beer
approached by WHHNC and we have made a great deal of headway
i our atiempts to return the annuat license application fee for autc
plates to §1.00, very likely a five-vew plate. | have all the dope
WHLLA, a new 00, is already in business. SNCs went to members o
OCN last month. W4UDS worked in the CD Party, The 1s0-Mete
Net is in business and those on the air are really doing well. K$IGA
hasg a pew GT-550, WAWY X took a tnp to New Mextco and founc
repeater operation along the wuy, PSHR: KAMNQ for Mar.; KOECE
and K$MNQ tor Apr. KAGZG is the new b tor District 11, €D
had QNI of 200, QTC of 145, %23 minutes for 30 sessions
Columbine Net reports about the same and HNN had QN[ of 1013
QT of 84 aad 971 minutes, AMPS awards are available fo af
AREC nets, Contact the SEC, Only Denver has requested any; why
not the others? TriTic: WRWYX 214, K@ISP 144, KPEUR 7€
WPLLA 63, WAPMNL 63, KAMNQ &1, WRUAT 47, WBSIN U
K@SPR 8, KRIGA 6, WPKIH 2, WLCE 1.

NEW MEXICO - 50UM, James K. Prine, WSNUT = The New
Mexico QS0 Party was 4 sucvess with the rnk order of New Mexice
stations as follows: WSONY, WSRE. KSMAT, WSLT, WSAX
KPOIX{mob./5, WSDO, WASRBY. WSPDO. Special compliments
KBQIX on providing contacts from five scparate New Mexice
counties, Qui-pf-state stations in rank order were WEGLUS, W2EY
WTULC, K6DS, K@WNV/@, WASTZD, KSPXV, K¢GID, WICE]
KBNQP, W1FZ, The Bean Feed Hamfeast sponsored by the Masill
Valley Radio lub was u most pleasant ham farnily activity with 64
adults, including many XYLs, and 32 children registered. The
excellent chilli prepared by KSECQ was enjoyed by all. WASMIEY
has added 2 new SB-220 linear to the station, WASROW ke
successfully transmitted 432 TV to WSPNY over a 10-mile path
WASWYV topped the list with 19 ONI on the New Mexico Net
Traffic: K3MAT 84, WASTWA 43, WSNUT 24, WASBLI 8
WASMIY 7, WSNTG 3, WASOHI 3,



AMATEUR ELECTRONIC SUPPLY
éd the Bedl Place £o pma/tm 4;0«4 new
SN e {M: the following reasons-

SWAN 260 Cygnet 80-10m AC/DC ($50 Bonus) $435.00
SWAN 270 Deluxe Cygnet ... ... {$50 Bonus) 525.00
SWAN 350C 30-10m Transceiver. ($50 Bonus) 420.00
SWAN 500CX 80-10m — Deluxe .. {$50 Bonus) 565.00

SWAN 250C ém Transceiver ..., ($50 Bonus) 450.00 .
NS-1 6m Noise Silencer................. 36,00 X TOP TRADES far your good clean equipment

TV-2B (Specify I4 or 50me if) .. (330 Bonus) 350.00 4 STAY-ON-THE-AIR PLAN-Enables yot to keep
CYGNET 1200W Linear........ ($25 Bonus) 295.00 your trade-ins until your new gear arrives — Lose
Mark Il 80-10m Linear —w/tubes ($50 Bonus) 395.00 no operating time!

Mark 6B ém Linear —w/tubes ... ($50 Bonus} 395.00 -k Conyenient Revalving Charge Plan

Power Supply for Mark I1 & 6B ... 26500 ) PERSONAL SERVICE from fellow hams who
[ I17XC AC Supply w/spkr. in cabinet....... 105.00 understand your problems

{4-117 2v DC Supply w/Cable............ i30.00 * SAME DAY SERVICE on most Orders and
510X MARS Oscillator - fess crystals .. ... 55.00 Inquiries frem our Centrally Located Modern
508 Full Coverage VFO .. ... ... .......... 145.00 Facilities

210 6 Meter VFO .. ... ............0chn 120.G0 N

¥X-Il Plug-in VFO........00uiviisnnenns 3500 A Top Notch Service Department

100ke Calibrator for 350 .................. 19.50 4 UP TO $50 CREDIT may be taken tewards other
100ke Calibrator kit for 350C only .. ....... 19.50 merchandise when on a umnit that indicates a
500ke Calibrator kit for 250 or 250C........ 19.50 Bonus is purchased without trade-in and at the
FP-1{ Phone Patch . ................. ..., 48 .00 regular price.

AF-800 Audic Filter ... _............... 28.00

14C §2v DC Module/cable . . ..........

14CP As zbove, but Positive Ground.. ... .

117X Basic [17v AC Supply ONLY......... GET OUR

230X Basic 230v AC Supply OII:LY ......... DEAL TODAY!

147 or 230vac Line Cord (specify). . ... .....

8’ Cable w/plug (Supply Eo Transceiver). ... Use Handy

230XC 230v AC Supply, speaker, cabinet .. ., Coupon

14-230 12v DC Supply w/230v Basic, . ... .. Below

Universal Mobile Mounting_kit e

§5-14 Custom Crystal Lattice Filter........ Terty Sterman, WODIA Ray Grenier, K9KHW
SWAN HORNET TRI-BAND BEAMS (2kw P.E.P.) Proprietar Mgr. Mail Order Sales
TB-2 2 Element (standard)................ $ 99.00 .-------u----------
TB-3 3 Element (standard)................ 119.00 To: T CTRONIC SUPPLY B
TB-3H 3 Element {Heavy Duty)............ 139.00 [ Ar:}glsEg'EstEFLid duDLa[c Avenue

TB-4H 4 Element (Heavy Duty)............ 169.00 i Milwaukee, Wisconsin 53216

{040 10-40m Trap VYertical ................ 59.9% B am interested in the ollowing new equipment:
“MODEL 35" SINGLE BAND MOBILE ANTENNAS

5" top section with kwik-on........... .... $ 1195

iSm coil with kwik-on ........._.......... 21.95 :

20m coil with kwik-on . ... .. 23,95 i | have the following to trade: {what's your deal?)
40m coil with kwik-on . ................... 25.95 ]

5m coil with kwik-on ........... ... ... .. 27.95 - - -

18" Base Section ...........ooo0iiiiie.n, 8.50 W'ship me the following New Equipment:

36” Base Section ................. . ... .. 8.95

48" Base Section .. .......... ... ... ... .. 2.50 '

80-10m MOBILE “SWANTENNAS" [ ] . )
Model 45 (Maaual Bandswitch)............. $ 79.50 8 tenclose § .. !will pay balance{if any)
Model 55 (Remote Bandswitch). ............ 129.50 8 ["} O D (20% deposit) [ Revolving Charge Plan
Custom Contour Bumper Mount . .. ... ...... 24.95

K_wik-on Antenna Connector .. ............. 595 B Name

4828 ¥W. Fond du Lac Ave.: Milwaukee, Wis. 53216
Phone (414) 442-4200

STORE HOURS: Mon & Fri - ¢ am to ¢ pm; Tues, Wed & lState Zip
Thurs - ¢ am to 5:30 pm; Sat - 9 am to 3 pm [ T §F R P 1 T T F R 1 7 T I R 7 0 ¥
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B LTAH — SOM, Thomas EL Miller, W7OQWH — 5EC WTWRE,
s ')H": BRM: WTOCK. WITM has helped mve two mnore hams their start.,

o

x «;‘_‘} They are WNTOOQE and WNTOOQF, WIEM has been instrumental in
:} o petting many people interested in amatenr radio and has helped
& ;’ them learn the eode and theoey, He has been especially helpful tn
;’ \: the visnally handicapped in this way. TWN has moved to 7070 kilz
/ = with Dayiight Saving Time, W70OUX has again made PSHR. He has
" j kieeyt on the PSHR every month since s inception. WTHKC has
& o compieted a fourelement 2meter beam and has modified an old
o ® YCR-522 receiver for general coverage between 100 and 150 MHz,
% & RICLO bas pust 1eceived his WAC phone certificats. Please send
&, & petittons for SCM with the signutures of at jeast five ARRL
) & members to Lesgne Headguarters, My present berm espires this
] B July, IF only one valid petition s sent to ARRL that person is
@ 0 wppointed $CM Jor u two-year term. This is the way that you
Y - detenine what you want the League to do for vou and for amateur
& Q} radio. BUN needs NCSs, Please cundact WIOCX or W70WH.
};} Tealfic: WIEM 118, WIOCX 83, K7S0T 52, KTCLO L, WTOWH
4] 2 5. WATNHA 3.
& })
Z*; o WYDMING ~ SCM, Wayne M. Moore, WICGL — 5FC: KTNQX,
i RM: K7KSA. PAMs: WITZK, K7SLM. OBSs: K7SLM, KTNQX,
e WTSDA, KTTAQ, WATFHAL Nets: Pony Express, Sun, at USUU on
o ; 29204 YO, daily at 1530 on 36 Jackalope, Mon, through bat, at
[,.(, o 1215 an 7260; Wx Net, Mon, through Sat. at U630 on 3920; PO
= 2 Net, 1900 Man, through Fri. on 3950, WATIFX has a new tower
,:, & awd beam and is helping the DX station get 1ts WAS, KTVWA puve a
W & hatn radio Jemonsiration in Aprl to the Tensleep lunior High
@ i science ¢lass which was well received. K7AHO journeyed to
W 3\’ Alzbama ul Apr. to see bis new grandehild, WATEUX was in the
" & hospital in Apr. but, a8 of this wirting, i home, un the air and
-~ 4 tevovering, WIGMT now has his 30-w,p.m. endorsement. K7TTH has
0 S e e n f( a new trailer home, A pew club in the Siate! WATEGK has rormed
4 W the Wyoming Amateur Kepeater Nociety. Anvome interested in
W e Lmetee fov und cepeaters, wuntact Bob, [raffic: WIGMT 284,

ETKSA 167, WITZK 101, WTHLA 94, W7SDA 54, KTVWA T3,
WIBHH 42, WV 23, WATBIDI 19, KTWNT 14, KTSLM &, KTBTE
2, WINNX 2, WATAUV 1,

3

—
\O
~J
Q

i
Y

\\g 7 ¢ SOUTHEASTERN DIVISION
5 MMA 4 ALABAMA - SCM. Domald W. Bonner, WAWLG - PAM:
[C I < WAHDO, RM: WAHFL, WACUE (HARO) recently rendered a yreat
Yo o : . : - :f-f.. setvice to the City of Birmingham during some severe flooding in
iRVl bR
! a y (BN i L, S0, N IFZ, W, v, .
J‘; m, rwaits 1o kdov:atts’ Ssb trans iy We. regret to announce ihe passing of K45IB, WB4KSL wunounces
& mitters and tramsceivers; RTTY; Fu that he needs the 3725 crystals bavk when you ne Jonger need them
b5 . . W s0 they can be used by other Novices, WASWME will be operating as
% repeaters; power supplies for cvery- p FRUC: (visitor to krance soon and will atso have calls from Monaco,
35 tbfﬂg from fransistors to 2 Kw amph’. # Andorra, Vatican, Sun Ma:ino._ Laechtenstein, ,(,i]bmlm and possibly
3 . . . R fuxenibourg. [ hope to have his schedule and itinerary next month,
& fzers; antenrna mformatzorz to satisfy [ regret to wonounce that KAKID, cur SEC, passed away recently.
o I - & WB4LAL assisted in handling traific Juring 2 recent event in
o HWOSt aryone; A to Z in VHFE: test e Mississippa. | know alf the appowntees had a good time in the April
X et P D Paty (Communications bepartment), ‘iratfic: WB4LAL 139,
§ equipment galore. $ WBAERD 109, WAHFII 107, WASVEK 35, R4AOZ 52, WNAPOC
R4 h

41, WBALAD 32, WN4OID 17, WN4OVR 17, WAAAZC 16, K4HIM
12, WR4KSL 12, WADGH 7, WAWLG 5, WN4PSP 2, K4UMD 2.

k &

% Now wbhere could you find a more ¥ EASTERN FLORIDA - SCM, John . Pocter, WAKGI — Asst.
© complete book on Amateur Radio T SO bt hams Kisin S WL sk M vasti
j:i than this? Take a good look at the ";{ KASIH s wo:}ting r.;n se;ting 1;_'9 a st]ate-]wf'ide I;‘T’I"f;t?et. s net
- . .. A will be very infarmal with very few rules. IF you have the equrpment
3 HANDBOOK next time you're visiting ; try to check In, Contact Ham for more details, 11ade County ARPSC
Iy 7 members tandled over 6800 messages from Dade C'ounty citizens to
\'::: your local dealer. } their State Senators and Representatives in Talluhassee, Mae and Al
ol ;: are bavk home in Morton, Pa, Thanks for the help white wintering
:;‘; . :{ with us WR4HKP is cuntacting radio stations and local newspapers
& $4.50 U.5.A, and Possessions, $5.00 X for traffic and publicty. WA4QIM is looking For the GTMO Net to
W . are. Clothbound 52 handle PP and Jax trastic for KG4AA, Columbia ARS is conducting
-‘b Car‘a,da' $_6’ 00 Elsewh R W 4 training program usiog training {ilms and ARRL materl. New
¥ Edition, §7.50 U.5.A, Possessions and e section appointments are WA4VZE us FC for Duval County,
‘}:) b WEB4CAP as OO0 Clase W and WB4BDO as () Class 1V, We
& Canada, $8.00 Elsewhere, & vongatulate the following new fams: WN4PDU, WN4QAL and
{, W WNAQON. Let’s hurry and get that General, QFN handled 45%
o i moze trafilc this month over last. The blorida Sidebanders Assn, is
% AMERICAN RADIO RELAY LEAGUE :{ soumsortng z ham  club and vadio station at the Shetiff’s Boys
s Newington, Connecticut 08111 & Ranch at Live Oak. IF vou can help, wontact WA4RGO. They not
% Py ualy need equipment dut help in conducting clawes. WA4RGO is

o ] ‘ e o A the new Fia, $1debanders Assn. pres. There still appears to be some
R R e K 3 s R R W misunderstanding cegurding Section Net certificates. The rules are as
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HENRY RADIO
PRESENTS

THE DELUXE

%Wwf 270

X "go-amy pLaes o T&“{ g
Trangeeivn by S WA M
| ' A5 BAND 260 WATT SSB
TRANSCEIVER WITH BUILT-IN
AC AND DC SUPPLY, AND

LOUDSPEAKER, IN ONE
PORTABLE PACKAGE.

Just hook up an antenna and microphone, connect the ‘270’ to a power source, and
you’re on the air. And don’t let- its small size fool vou. The Cyenet 270 is loaded
with features that make its price tag even more atiractive. Besides being a great one
piece home station, it is a wonderful unit for use on business trips and vacations. The
“270" will operate from auto, boat, motel room or mountain cabin...anyplace that a
power source is available. The price...only $525.00 at all Henry Radio stores,

Come on in for 3ll of the specifications and a demonstration. If you can’t come in...
call or write. We’ll send you the specs and, of course, we ship almost anyplace in
in the world.

W Henry Radio has ¢ great antenna pockage program . .. big savings. Write for literature, |

EASY FINANCING - 109, DOWN OR TRADE-IN DOWN - NO FINANCE CHARGE IF PAID IN 90
DAYS + GOOD RECONDITIONED EQUIPFMENT + Mearly all makes and models. Our reconditioned
equipment carries a 15 day trial, 90 day warranty and may be traded back within 90 days for fuli
credit toward the purchase of NEW equipment. Write for bulletin. Export inquiries invited,

TED HENRY (W6eUOU) BOB HENRY (WOARA) WALT HENRY (W6ZN)

-
11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
931 N. Euclid, Araheim, Calif. 92801 T14/772-9200
Butler, Missouri 64730 816/679-3127

“World's Largest Distributor of Amateur Radio Equipment”



SUMMARY LOG
FIVE BAND DXCC-WAS

—%$1.50—
See ad page 144, June 1969 Q3T

K[NE“B P“BHBA“DNS &%l:g:ifICalihrnia 94025

SCOTT'S USL SERVICE
1510 Lynnview  FHouston, Texan 77055 USA

Fuct! We forward cords anywhere (exrept Biefween continental
LR 1 for %¢. » We ofter Ntateside and DX mebagee serviee gl
Al unhelievanle low price. o VWe keep an up to siate sla¥ to day
Ist of sl oteoagecs tn which we Porward cards wlong with BARE
supplied hy ng,

Rensun or using vur service! There 18 no rheeper way to QSL
than us. » Do easier easier way to (J=L- than s, « You do nat
have the time or moner to keep up with and hunt for Q80 man-
agers ald QTH's Tor eyery gigtion in the world, we do—it'8 uur
business.,

WRITE FOR FREE INFORMATION TODAY

CQ de W2KUW

ABONUS PAIDI
Tubes Wanted:

4CX5000—4GX1000—4-1000—4-400—3-250—304TL

Equipments Wanted:
GRC-106=~PRC.74=.LIPM-68—LRC F'er, elc,

The TED DAMES Co.
08 Hickory St Aslington, M, 1. 07032 Code 201, 998-424¢

EECTRENIC FIST .. . THE PROFESSIONAL KEYER

b Every toature you need for aasy, accurate CW
:“' % |AMBIC FOR SQUEEZE KEYS

B YARIABLE WEIGHTING FOR DX ers
B DOTMEMOIRY FOR EVERYONE

¥ COLORS TQ MATCH YOUR RIG

KIT OR' WIRED. PRIGES START AT $ 69.85 {mgﬂ
& ICES

WRITE FOR SPECIFICATIONS
Boo 3090, Mountun View, Catitornia ~ 94043

CAMP ALBERT BUTLER INVITES
NOVICES & TECHNICIANS OF ALL AGES
TO TRY FOR YOUR

GENERAL CLASS TICKET
THIS SUMMER! 10TH SEASONI!

Also, courses tor Advanced and Extra Class Licensex

¢ bis Co-lid Amateur Radio Camp YMCA owned and operated, is
= _designed for just 60 ecampers, ‘I'here i8 no age limit buta Novfce
ar Techniclan license in degired, Tima will k& divided between radio
«lasses apd the usual camp getivities such as swimming, srehery,
tiflery, golf privileges, etg, -

ntire Staff conalsts of (inensed hama who have been instructors in
& Eléctrimi Engineering in some of our finest colleges anrd unis
versitice,

6\;,mp apens ot Auguct Ist and closes August 13th,

Tuitlon of $200 includes usual camp expenses — pote-
books, texthooks. Health and Accident insurancs.
e e e e . B e . B . S Pl ik e e e S
A L. Potors, KR4DNJ
| Creneral Secrelory
l Givin Roth Y.M.C AL
Jl;illkln, No:’ith. Carl(‘)linaa 28621
ease send me the Eooklet and Applieation Blank for th
[ LCamyp Albert Butler Hadio besston, P ©

LT

| catn.........
[ aDDRESS, ...

follows: Ten checking per month for three months makes yon
cligible on wur regutar trafic ners: three per month for three moaths
for cur cmergency nets and the Movice Hurricane Net; your net
marager has ta recommend vou. We have received word that K41EX
has eurned SBWAS certificate No. 1L, Congrats. Tratfic: (Apr.)
WICUL/4 3396, WB4HEP 380, W3IVR/4 519, W4VT I,
WA4SCK 284, WANBT 278, WAFPC 233, WHBAHIW 232, WB4AIW
158, BR1IY/W4 143, W4SDR 120, WaKRC 94, W4BKC 91, WALHW
85, WBSFLW 78, W4DVOQ 77, WB4EPD 77, WB4IHI 75, WB4KUZ
69, WANGR 69, WALSK 03, WB4IER 61, KACV( 60, WA4HED 59,
WAYPX 5Y, WBAUHD 35, wWalA 54, W4KGJ 46, K4DAX 44,
WHILE 18, WA4LIH 35, waTIM 35, WA4HDH 3, WaSME 31,
W40UX 30, K4S 28, WBAHNL 26, KIWM 26, WALUQO 25,
WAIAD 24, K41.PS 24, R4SIH 24, WAZAK 23, K41EX 21, W4FP
20, WB4ADL 19, W4BNE 19, WB4F]Y 19, K4EHY 18, WAGU 14,
WAVTQ 13, WA4LYU 14, WAQUFO 13, K4EBE 12, W4AKE 10,
WALE 9, WR4H'T] X, WA4WZZ 8, K4BAK 4, (Mar,) WA4LIEL 113,
W4ROA 33,

GEORGIA — S0M, A, Garison, WA4WQU - 3LC: W4YDN,
RM: K4BAL PAMs: K4HOL W4LRKR, W4YDN reports that AREC
avtivity and interest 18 prowing. The AREL wtvities of the Greater
Atlanta Area, onder the expert puiding hand of FC WAAVWY s
1apidly setting the xample for all Georgia. New FUs fur Georgia are
WB4DMO, Chatium, FEffingham and  Bryan, WB4/(E, Ware;
E4HVG. Harris. Talbot, Muscogee. Marion and Chattohoochee;
WA4PHY. Lmcoln, Wilkes and Taliafemo. W4AQL vperated tm
from Gritfin during the QSO Party. WBOUTC/4 has worked 353
Georgia counties on 3,5 Mz, ow and ssb since Feb. K4BAI reports
the larpest ONI ever i the Georgia State Net duriag the month of
April as o6, GSN reports 60 sessions, ONI 614, OTC 216 and 49
ditYerent stutions participating for Apr, GTN ecports 12 sessions for
Apr. ‘fraffic; WBoUTC/4 196, K4BAL 138, WAPIM 123, WANSO
117, WAARAY 94, WAGWQU 93, WACZN 56, WBADMO 36,
W4YDN 30, W4ADDY 2, WSAQL 19, WAAME 1R, W4UVP IR,
WEBAKVE 8, K4NM 7, WATYE &, WB4NOA 1.

WLSTERN FLORIDA — 5CM, Frank M. Butler, Jr., W4RKH —
SEC: W4IKB. PAM: WAMQQ, RM: R4VFY. RM RTT'Y: WAWEB.
Nuts:

Net Freq.  TimefZ)iDays Seax. NI QrC

WEPN 3987 300 Dy 30 431 526
QFN T.O98/3.631  4agofelad Dy it 710 529
PH-FM 146,940 0030 Thurs. 4

Pensacola: New appointments: WA4SSE ax OBS and ORS; K4CES
ax UPS, K4VFY is now net mer. for QBN WB4JHQ dropped the
SN Ahout 15 boys from KAFEY's and W4LETE"s Novice Class are
weady for exams, WAMLZM pul up a 40t tower, tri-bander and
Z-metet vertizal, Thieves broke into his car and took his hf mobite
ng and fm wontrol head, WB4PKR/m is active on the Z-meler
repeater; he 158 wiso on Gemeter ssb with a TR-6, Fort Walton:
WH4KIX passed General Ctass, K900 and WA9GZU are new hams
at Eglin, Appoirtments: W4EDI as OBS and OPS; WA4LBM as
ORS, WAROM departed for duty as a marire wudio operator, The
Playground AR changed its mweting dates to fhe 15t and Sed
Taurs. A bdh. pair antenna was installed tor the fm repeater
recviver, The FM Asan, wwewved authorization trom PO for
multiple control points, WRHOB 1s becoming un expert on ione
oscillatogs. Panama City: WRAXK and K3HLUM4 passed the
Advanced (lass exam, Apalachicola: WASGVIC is with bl2. Power
hete, Tallihagswe: The TARC is wssisting = blind stodent at }3U in
petting his ticket, WA41BL has o new HW-17A, WB4LOOQ lost the
Iinais and f choke in tus rig when his antenna blew down! Tratfic:
(Ape) WAMQQ 470, KAVEY/4 244, SRLYIW4 143, K6QPH/A (14,
WaA4LBM 37. WB4DWVM 13, W4FTH 11, W4RKH #, K4CFS 4,
WEANHE 1. (Mary WBILOG 29, WASGTIf4 8,

SOUTHWESTERN DIVISION

ARIZONA — SCM, Gagy M, Hamman, WiCAF ~ SEC: KIGPZ,
RM: KYNIL, PAM: WTUXZ, The Ft, Tuthill Hamfest will be held
at the Caconino County Fairgrounds, five miles soath of Flagstatl,

We prebably have the best inventory of good fab test squipmant
In the eoyntry, and an 4xe. assoriment of commuhide. equpt., and
linp-powes roptlation & freg.-¢hanging egupt.. but pleass do net
ash for catalog! Ask for specifie items or kinds of items you nead]
We glse buyl What do yeu have?

WANTED: GOOD LAB TEST EQUPT & MIL COMMUNIC.

R.E. GOODHEART CO.INC. |

Box 1220 QST, Beverly Hills, Calif. 907E3
Phones: Area 213,Iot‘fice 2725707, messages 2755432 ¢
. ]




s U AL HORIZONTAL MOBILE ANTENNA
A for 6-2 METERS

This year go Squalo horizontal mobile, the only
antenna with car top mounting for neat appecirance.
Squalo reduces flutter and noise, gives improved

patiern and fop performance.

Squalos are complete with suction eups
and oll car top mounting hardware.
Go modern mobile with the an-
tenna of successful mobiles

2 METER 6 METER
ASQ-2 ASQ-6
$9.95 $13.95

ush-
~o>craft

Quack! Quack!

Remember the days when the AM boys
complained about that “Donald Duck”
stuff?

Well, those days are long gone. Operating
a modern SSB station is a lot easier than it
used to be. BUT—have you kept abreust of

$3.00 LSA. the developmenis since those “Donald
$3.50 Elsewhere

Postpald Duck” days?

The latest edifion of SINGLE SIDEBAND FOR THE RADIO AMATEUR
brings all of these developments together in a single book that will
answer almost any question you might have about single sideband.

The American Radio Relay League, Inc.
Newington, Conn. 06111




HATRY ELECTRONICS

500 Ledyard St., Hartford, Conn. 06114

(1 Block East of Wethersfield Ave. off
Alrport Rd., Rte &)
Tolephone: 203-527-1881
See CORKY, WIKXM or WARD, WIWRQ

ANTENNA STUFF

In 100 fYot rells only

450 ohm open wire. Per 100 feat .....000u0.. b 495
300 ohm open wire, Per [00 feet B e 465
Standoff-Mast or Screwsln coiiiiiiiiiririrres (19

In 100 ft. interconnacted coils

i8 Copperweld, Per [0 feet ... .. c0innean. .3 119
14 Copperweld. Per 100 feet .......... weerea 195

{2 Copperweld. Per 100 feet ....vvvvvaeens. 199
14 Copper-Solid, Per 100 feet ............. 479
12 Capper-Solid. Per 100 feet .. ..., 579
Times 14-50 L/Loss 38U, Per foot . e .18
Times 15-50 L/Loss 58U, Per foot v.uvansvvee. 10
limes Solid Sheath Alumafeam in stock

¥its with cunnectors 50,100 #

(3lass Line-guy wire. Per 100 feet 500 lbs Test 3.79

Gilass Line-guy wire. Per 100 feet 1000 Ibs Test 5.85
Hy-Gain Balun. Each ..icvviensrivannsiraees. 1495
w2all Balun. seeceorseenssrasrencarsins 1495
Blitz Bugs. Bach +.vivinvvvirnsrerrnrrrnrnnes 495

All major lines of Amateur gear » Rohn #15 towers
andl accessories * Waters Protax switches » Dow Key
relays o CGireene Baluns o NewTronies Hustler Mobile
s All antenna insulators in stock

[Canadian Amaleurs Send U.5. Funds Only)
F.e.b. Hariford
Please Include Postage
CONNECTICUT’S OLDEST HAM STORE

000000000000000000000000
“CHOICE OF THE DX KINGS”
N

5 e

A

"~ FiBERGLASS
) QUAD X !\'IL\;S\

2 ELEMENT-—-3 BAND KIT SPECIAL
CONTE

MNTS
® B Fiberglass Arms—skyblue color ONLY
@ 2 End Spiders (1 pc. castings) $69 95
® 1 Boom/Mast Coupler—h.d. .
alurninum
® 16 Wraplock Spreader Arm Clamps p4d 55,50 for PPD
® 1 CUBEX QUAD Instruction Manual Frt. Cont. U.5.

2-3-4 or more elemant Quads available
Write for FREE BROCHURE and Price List

CUBEX COMPANY

P.0. Box 732, Altadenz, Californfa 91001
Phone: (213} 798-8106

YOU CAN'T SAY “QUAD" BETTER THAN “CUBEX”

luly 24, 25, 36, Campme on the gronnds will be permitted that
week vnd, Talk-in frequencics are 146.94 MEHz fm with WATCEM/?
ared S8R MH7 b with WITOf7. There will he o pot-luck tunch on
S, as el oas TS and Dometer transmitter hunts. For mose
information wiile to WATLPR, ARUA, or the SCM. Our Dircctor,
WOKW, advises thut Mexico is no? issuing any permits tor U8,
lmatears to operate in Mevico and it will be fall ar the earliest
betore the Mevicun Giovernment will reconsider its policy. The new
FC tor Pima County s KINTG, while K7CET continues as (1 Pima
County Radie (HFicer for RACES. Pima County RACLS/ARLC
cantinues fa provide communications for numerous seurch and
reseue ernergenvics. WIIV cnroys operating us Signal Une, Inostly
ou cw, He gave pood programs about i at the Scottsdule and
Arizona ARC mectings n May, R7ZWV and WATHIT we dow
opetating as Advanced Class licensees. KTHQY is on Tmeter im In
uddition to running hundréds of phone putches per month of
Okinuwa on bf, KTEXF s recoveting trom vvir surgery. KTYAM i
stationed at Ft, Ord until Feb, PSHR: K7NHE 51, KTUYW 27,
WATEQL 26, WICAE 24, WIDLE 17, Fraffie: KTNHE 304,
KTUYW 9o, WICAL 18, WATICK 15, KINTG 15, KTRDH 13,
WIGEP 10, WIIMO 8, WYQUE 8, WIGET &, WTITXZ 6, WINQS 4,
WATEQ 4, WATMZL 4, KTZMA 3, WATNBM 2, WTLLO |,

LOS ANGELES — SCM, Harvey 1).D. Hetland, WABKZT — Asst.
SCM: Dick Noston, WeDGH. The So. Calif, ATV Club remains very
zetive with members WAGEPX wnd WRBGVOD providing fellow
members with the latest indormation on their color TV efforts.
WEGI®L joins those vat 450 ME[zZ ALV with converted fm gear, The
next LURC Lockbeed) ARC Ueneral class begins Aug. [V and [ast
IR wevks, bor info wreite 2814 Fmpire, Burbank. How many of you
werz o sshoip 9527 WeAG was, and he now devides his time
between WestCARS, MARS und dufies at KHI-TV, PSHR honors
for Apr. were carned by Wob T, WeDAE, WBGZVC and WBAGHH
for thulr support of loeal nets nad phone patching activities. WEIBX
is on Zmeter KITY, WASDZR hasa Heath twoer gaing, WAGBDN
isevpecting an $B-102, WaORS finally got a Z-neter USO, WAGKZL
and ROUMV are mobile on 2 and WB&USZ eports good 20-moter
DX whie mobite. The So. Calif,. VHF Club provided f-meter
vominunications for the Keen River Kayak Races ugain this vear, the
ARA of Long Beach provided cpmmunications for the Lung Beach
Marina Boat Kares wr May, the 1PL ARC, aong with the fast Sun
¢anbriel Yalley AR, provided commusications for Memornal Day
Yucht Kaces, the TRW System ARC provided the TRW Rallye Club
with 7-MHz cuminunicutions ror a sports ear rallye and plans to do
the same for a yacht race soon, while the WEIN Socicty provided
vounninicattons Tor the Van MNuys Loyality Day Parade. Those
helping the VRW Club with the sports car rzllye were WASIHD,
REAWOD, WAGLL, KAGZE, WoCZL. WAYGVY, WebXZ and
WhlIMC, and those helping the W6IN Scciety were WASNHS,
WASLTO, WEMN, WBalDZ. EaUMV, WAGIL], WBALIZE, WBGNST,
WABEZ], WABAYM, WAGULA, WOURS and WBGELLP, WBSZT] has
wil Alneco TR-A2, HQ-180 and converters to an aatenna up 35 feet,
WaLYY moved to kAL from KPGYA and g5 active i SCN, WelNH
has nobile ssb pluns, WAeMCK reports three new countries with
new antenna and WoNAA worked parade conununications with the
Lawndule Parade, The So. Cal. Chapter of WA gave WoAPD a
spevizl gertificnte for having constitently some trom the longest
distance for their banquets, atel WeCL was given a plagque tor
extraprdimary service fo the chapter. Net reports for Apr: SON,
3600 kHz, 6:30 P.M,, QNI 572, QTC 4706, W6LCP, mer. Fhe need
o' public relattons on the part of amateur radio cannot be lightly
taken, To offset the work of & minority of our fraternity who
ussisted in the maintenance of the recent campus unrest it is
wmportant that we do our best to sell the public on the trie value of
amatenr radio. The League hag available pamphlets ideal for public
vultsumption where amateur radio. is on display to the public,
Howeser, the opportunity for such a display often comes with
iradequate time to get such items shipped from ARRL Hag. | now
fave a lurge supply un hand for distribution to affiliated clubs when
the need anses. Actwity reports: (BPLJPSHE): (Apr) WBGBBO
623{3, WeRHG 2770, WN6BIP (2, KAUDW 51/0, K&CL 17/,
WoDGH 30, WaDOX t3/0, WeHD 4f0, WAGKFI) 36, WEFIT
15{3t, WaetyC 0/5, WTGAQ 27/10, WRGGHH R/32, WeIN 1/6,

NOVICES
Need Help For Your General?
Recorded Audio-Visual
THEORY INSTRUCTION
FEASY — FAST —~ PROVEN
No Electronics Background Necessary
For Complete Free Information
Write: Amateur License Instruction, Dept. N
Hox 60115 Norfolk, VA 23508



Take power tubes, for example.
RCA amataur tube tans expect maximum per-
formance vear after year, And they get it. So
do our professional customers. As a matter
of fact, designers of amateur, commercial and
military electronic equipment have rated BCA
first in power tube brand preferenca studies
vear after year.®

S0 iake a tip from the professionals, When

*Brand preference studies conducted by
laading Electronic Publigations.

RGN

you need power tubes, insist on No, 1--RCA.
We have the widast choice. And the best, We
suggest you obtain a copy of the 1970 Guide
to RCA industrial Tubes, TPG Z00E,

The man to see is your RCA Industrial Tube
Distriputor. He's Ne. 1, teo.

RCA | Elecironic Components | Harrison, N, J,
07029
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DIRECT
READING
oF M
DEVIATION

...only $290!

Check these specs —
Indicates instuntaneous PEAK deviation of voice or
tane modulation, on fust-sttack, slow-decay, and-
log meter,
Oscilloscope  outpul jack for VISUAL monitering,
using your shop "scops. A law-cost. highly effac-
Hve tast sat tombination.
Waight less thon 10 pounds — « two-finger load.
Size 7' x 10 x 7.
Continuous tuning, 25 to 300 Me,
Meels FCC  raquirements for  all
shrvices.
Proven design =~ thousonds in use.

LAMPKIN 205-A
FM MODULATION METER

mabile-radie

Want to learn mora?
MAIL COUPON TODAY!

it et e ARt paa s s STATE comamor-

LAMPKIN LABORATORIES, INC.
Mfg Div., Brodenten, Fla, 33505

NEED CRYSTALS?
48 Hr.

DELIVERY
We can sup-
ply  crystals
from 2KHz to

BOMHEZ in
many typaes of
holders.

Sapecials

Color ’E“{ Ca':;rstal( 579, 545 kHz) 1.60

wire lea 51,

4 for %5,00

100 kHz freq. std. crystel (H612110T; 54,50
1000 ktiz freq, std. crystal (HCO6/ £3,50
Any OB crystal TR, or REC, {(except

synthesizer crystals 32,25
Any amateur band crystal (except 80O &

160 meters) in F'T-243 holders %1.560
A ine fr 'HCG!Ut;r 4 for ﬁ%gg
Any marine frequency i
30 meter F'I'%43 holders 32,50

We have In stock over six_milllon crystals in-
cluding CR1A/AR, FT243, FT241, MC7, FT249,
HCe/U, HC12/U, HC25/U, HC18/U, etc. Send 10¢
for 1970 catalog with oscillator circuits and stock
freq. listing. Add 104 per crystal o above prices
for shipment lst class, 15¢ each for air mail

Special Quantity Prices to
Jobbers and Dealers

ORDER DIRECT

with check or

money order {o
2400-C Crystal Drive
Fort Myers. Florida 33901

WeINH 313/, WelVC 1 1/10, WeJHX O/5, WeiPH 11/0, WBGKGK
10/17. WBGKXE 20/20, WASKZI 0f%, WoLYY 15/0, WAoMCK
D19, WeMLE 226/%, WeNKE 125, WoOEQD 19/10, WBSHAV 1/0,
WoLNY 1/0, WBAWDS 4/6. WhoWIT R{11, WBGZTI &/u, and
WREZVC 33/33. \Mar.) WeDOX 7/10, WAGEYT 072, WoHUT 5(0.
WEIUV 4/0, WOSBX 0fS, WelPH 20/0, WoLP] 0F32, WBGOLL
160,

ORANGE - SCM, Jerry 1, Ver Duft, WAGRUE — Asst, SCM:
Richard %. Bierbeck, KeCID. WECPB revewved a Public Service
Award for his communications setivity during Hurricane Larmille.
New OftSs we WASLGZ and K6DLY. OFS WHRIK vacationed in
Ariz, schere he attended the Anz, Chaptes of QUWA Picnic and then
seturned home tor the So. Cal. Chapter QUWA Dunner. ORS
WABLOO) received his WAS and (P25 and sparts a new Drake R4H
reeviver, ORS WBETYZ qualified for (P-35, ORS WBAZEL i
working on blo-telemetry equipment for small mammals at The
IJesert Research station. fle needs some ideas for design, frequency.
vhe. WHENRE passed the Advanced Class exam and his ©OM
WRGLIDC, ubtained his WAL award, The SCM and Asst, SCM visiter
the Desert RATS Club in Paim Springs, which was also attended bs
sweh notables as WoMLZ and Mame eForest, WBEZIR, Tht
historic *"This Is Yous Lie™ film of the late Dr, Lee Defforest wi
shown with great enthusasm, RM wWoLCP held an SCN Luncheon
Omnge Apr. 25, SOUN will continue meeting at 6:30 PM. on 6l
WHz with an alternate frequency of 3602 kHe as needed. WBGPK S
it compiling a new SCN net directory, The Victor Valley AR(
conducts Novice rode and theory classes cach Wed. at T P.M, at Bis
Htaton Mo, 2 on Descri Knolls Road in Victorville. W6JPX
WEHIT/6 and WB6WMC gave amateur radio a boast on KAVR radic
Apr. 7 und 8, The Autonetics Club antenna farm was used 1o
vackground armangement on page 157 of Apr. Q8T The Citrus Bel
ARC has published a very excellent directory of all Inland Empin
Radio Amateuss, listing 1844 hams by cail, city, znd name, Suppor
vour local cfub and sechon AREC and NTS nets, PSHR: WoBN2
69, WABROF 41, WEs(YZ 20, WeGPR 14, Tratfie: WHLCP 166
WaBNX 97, WAGLOQ BG, WAbRUF 78, WBOTYZ 12, WoeWRJ 43
HeUT 10, WBBRIX 7, WEGH 4, WAGLGE 4, WBAZEC 1.

SAN DIEGO — SCM, Rickasd E. Letfler, WASCOE — Assi. SCM
At Smith, WEINL, We welcome, as of May, Howard French to th
position of SEC. We mre sorry to repost the passing of K&BPI o
May &. Tony had given his best amateur service to others in pasun
vauntless pieces of traffic for the incoming service personnet fo thei
families, He will be missed by fellow amateurs scross the country 3
well as by those who knew him personally. Ficld Day is over fo
another vear! Club members from all over the sectlon ran to' th
hilltops for the anmyal outing. Club picrics are being held durin
these sununer months, {ubs would Hke to fave you drop around
The meetings aid club notices are posted on the ARRL board s
Western, WB6LINE (OB helped with traffic into Lubback and g
his Advanced, WNGAIE is Gene, new to the Novice ranks, Wot'X
has been wiling i Regron 2 and kecps wn touch through KoPP eac
moening. Novices are tnvited by WN6LVJ io fry for WAS and WA
theough the Novice CHO-FHU Service Net. it meets at 21,140 ME
Sug. at 200 GMT. Cherk In if you can. KoCF is pres. of DX Clu
(instead of K6CS). The X Cheh May meeting was held at the hom
of K6ZMZ in Del Mar, WAGCOE spent time in Wash. State in Jun
Traftics KEBPL 3609, WEYNG 636, WEEOT 114, wWolRU 23
WeBGF 165, WoBKZ/6 142, K6KDE 111, K6HAV 83, WaBKZ 5
WoYki 36, WEINI 1t, WeMAR. 6, WASCOE 4.

SANTA BARBARA ~ SUM, Cecll D, Hinson, WAGOKN — Rb
Wetl), The newest chub in the area is the Thousand Oaks AR
which meets the 2nd Thurs, of each month at the recreation ¢ente
Code practice for the club is provided by WASWWC. The ‘Thousar
Oaks Club had Fielid Day ia the Conefo Valley, K6MK Is moving |
Washington State. WeHW has completed a I'T/L-MKT tone conve
ter und clums it is the worid’s best. WNGPEY suvcessfully organiz:
4 dinnerfdanee #t the Sunset Country Club for the ‘Thousand Qul
ARC. WeEZO just traded his Drake twins for a aew Colling $/Lia
WoBsM is off the air with KWM-2 problems, New appointmen
WAGMGG, of Atascadero, is EC for the San Luis Obispo area, T
position af SEC for the Santa Harbara section is open. If vou «
inderested, please coatact me at the address shown on page &, b
traffic reports were received.

WEST GULF IMVISION

NORTHEHNN TEXAS — SCM. L.E, “Gene” Hamison, WSLR
Asst, SCM: Gene Pooi, WSNEQ, SEC: WSISM. PAM: W58Q0. R
WSGOZ, Asst. SFC ETex/PAM VHE: WASKHE. Qur Direct
attended the ARRL Board Meeting We see where KSILL
interasted it OO work, Our BM’s family now includes a jr. operat:



K3LZA upgraded from Conditional to Extra Class, WASVIW
rec cestificate for the YL/OM Contest\WS (X made his PSHR report,
ws did WSKYD. Yaur SCM is in the wmiddle of a newsletter to the
No.Tex, membership, Garland ARC bas excellent clubroom and
station with 35 dues-paying members. K5ABV, 1521 Qak Glen
Trail, Dallas is a new QO Class [V, The Richardson NL Chawed-rag
i issued meonthly and covers DX, FD, 160 metets, bio, sketch, 2nd
harmonics, net list, plus ads. KSMOT is being transferred, W5QU's
report came late, The SCM's term of office expires Sept. 12, 1970.
WSOPX reports 215 observations; 6th district calls lead his list. The
recent ARRL FMT was participated in by WSARV, WSKYD.
WSMSG and KSPCW. KSZVZ, Dekalb, expressed strong feclings
against the cost of a pew license, WASKHE supgests a new merit
certificate open to ali hams, WSIZU, Tyler, reports aclivity in his
arez, Daflas QCWA crowd Tyler May 24, WNSAQL now s WSAQL,
of Chase Field. Beville, Tek., permanent (JTH Weatherford, T'ex,
KSTID is back with us FB. Aclington ARC is very active. Plainview
ARC meets the 2nd Tue. monthly in the C of C Rldg, at 8 P.M.
E3MTE’s (OBS appointment has been cancelled, WSNFQ advises the
NWTEXEMGYNT was activated Apr. 17 with some 50 stations
participating, AREC-RACES was fully active in this area on 7255
kHz dusing the recent tornado, Hero was 87-year old WSTIK,
Plainview, with 60 messages, WASMEV invited the SCM to attend
the 3930 Confab at Mother Neft State Park May 24, CenTex-
Amateuwr Radio Club, Waco, moved into a new cinb building at 12th
& Aastin Sis. Call WSZDN, Your SCM wishes to express his petsonal
thanks for the many reports sent in, Sorry if 1 miss a few now and
then. WSOPX is back from a DXpedition to Nicaragua (HT4IM his
wylly. Before ke teft home be made 39 observations. Traffic: WSQGZ
121, WSHVYF 52, ESLTA 49, WATSM 45, WASYVIW 39, WsbCK 32,
WSIZU 21, WSLR 17. KSBDC [0, WSFBN 7, WASSMI 6.

OKLAHOMA — SCM, Cecll €, Cash, WSPME - Asst. SCM: W.L,
Smoky Stover, K3OOV. SEC; WASFSN. RM and QS1. Bureau:
W5S0OMJ. PAM 75: WEMEX. During the past month our emergency
plan has been put to the acid test. Several stations in this section put
in some long operating hours during the series of tornados that hit
the Northwest Texas Panhandle area, On Sun, night Apr, 26 a serjes
of tornados went tiwough the Enid area and the fm repeater got a
goiod warkout. The following night Qklahoma City was seriously hit
and again the fm tepeater came into play along with hf, The
Weather Watch and Warning Net has been highly praised by many

YEs!

pecple. 1t is believed that countless lives have been saved by the
service of the wmatear wateh and wurning system. The {klahoma
City Club’s classes for Extra und Advanced (lass i guing well with
aboyt 75 in regular attendance, About the time this goes to press
the LESARC will begin a summer session for Novices through Extra,
Congratulations to new Extra Class WSKYP and new Advanced
WASOUE, WASWDS, WASWRA and WASZOS., WSMEX reports
that stations in South Texas worked through the Enid repeater to
{llinois. See you in CQrange, Tex.. July 17. 18 and 19,

Net khz Time(Z}Days Hesg N QIc
GPEN 3NS5 QROO S 3 178 4
OpPON ddta 1700 M-F 27 348 49

SN 1 1850 1700 M-§ 26 3t 48
STN 2 3913 130 M-S 6 4510 35
OWXN INE 1RO0 M-8 16 M2 .-

Traftic; KSTEY 438, WASYRO 127, WASJGU 37, WSMFX 37,
WASZOO 37, WIFKL 32, W2FIR/S 30, WSPML 21, KSWPP 17,
WASWRC 15, WASESN §, WASNZM 3, W51T 2.

SOUTHERN TEXAS — SCM, G.D. Jerey Sears, WSAIR — SEC:
K5QOQG, PAM: WKLY, RM: WSEZY. Congratulations to KSFJZ,
new QO in College Station. The San Antonio Radio Club Bulletin
lists 16 wiuteurs in the Police Dept, with a club station, K3SRO.
KSROZ jnade the PSHR apuin with 43 points, EC WASJCT, of Fort
Bend County, has been appointed RO by County Judge Goebbels,
The Judge got so Inferested in amateur radio that he attended the
RO meeting, EC KSHMF, Rrazoria County, is the proud owner nf 2
new HW-100 aperating both fixed and mobile, KSIHK has moved to
the Mapnolia area, WKWU, Houston-Hamris County Red Cross,
handled over 400 pieces of tyatfic following the recent tornado in
Eubbock, Tex. K35S5UY reporls conducting a  messupes
preparing-and-handling class at Beaumont ARC zlso organizing
RACES and Red Cross communications, The amateurs. in Orange
area are working hard to have a saccessful and eajoyable West Gulf
Convention for all. WASWEFR has been having some rig trouble.
K58BR/S, reports for Texas A & M club station, W5 AC, Rrian Derx,
WHBZHEY/S, hus been chosen to bead the Radio Comm. for next
vear. EC KSWYN ig on an awto trip to St, Louis, Traffic: (Apr.)
WA} 31, WASQKE 23, WSBHO 23, KSSU0Y 13, WSAC 12,
WSTEW 10, WSNJH [0, WERKLY 9, KS5ROZ 8, KIPKQMS 6,
KSWYN 4, (Mar.; ES5UY 26, L

1 would like to become a member of ARRL and help support its many
services o amateurs and amateur radio. Here's my $6.50 (in the U, S.

and Canada, $7.00 elsewhere). Sign me up for a year's membership and
twelve big issues of QST! Additional family members at the same U.S.
or Canadian address, $2.00 '

My name ......oovveveenrcnssnscssesansaaaaCalliaaao., ...,

Streei LIRS I A A I N N I I R B R A A R A N I I N B I B I A B I AN N I N e,

Ciw '...'-..'.-III-...’...."...'.I.sfaie.ll...'-zip....l‘
(Placse see the ofher side of this page for o list of avallable League publications.)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111

Q8 7-70
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THE “H1-0-BALUN”

For Blpolas— agl: rted V.

dd [ pEvices

Puts Power In Antentiz

Full_{egal Powsr 3-40 MG
Small—L | plvt— W nather-proot

Il Erpedance Ratio—Coax Fitting
Takes Place of Conter Insulator
Built-1n Lightning

Helps Etiminate TVI

Fully guarantesd

DEN ENGINEERIRG

Hox 519, Briells, N.). 03730

Arrestpr
$9.95 PO

LR T T 11

1
£
[T}
[=]

U.§.A.

How tn build and Tune Adnteroas

otk Weste Lk wnith thie Ight antenna far your logation. Mew hack gves wiep-by step in
SHUPIONS 1178 Peges, 7351 IUBITATONS: tor tlldime $vers tne of antenne: oo wires
&% vApIS, irap el P eyviey others #at described mrwherr low £ AR
ad 1 LTEY mc‘ung negend, CwenSihle” aulenesy,  m
R DA, verlioa Deat Nevice ennd (]
hone

e Fe Straat, Renwvar Lok
Ty pastran balanes 1.0 plus postage. G send tuin ameunk s
uost pad alivery, #oner-back puacatee.

HAL TOQUCHCODER il KIT
HAL offers a complete kit of parts, ex-
cluding keyboard, for the W4UX CW
code typer. All circuitry, including
matrix, requiated PS, monitor, and
transistor switch onone 3x 6 10
glass PC board. Cathode and grid
block keying. Optional contest and
FM repeater identification festures
available. $45.00 Write for details.

HAL DEVICES Box 365A,Urbana, 11, 61801

ASAATER AT-BAE O SHIFIAS
E mcum umﬂﬂl

i frmat e

e W "y i CRVSIAL
paicHASE ELATAGATE

e dem

NOW...
CRYSTEK Amateur FT-243 CRYSTALS

Your dealer has a new, fast,
Purchase Certificate that enables vou to get the Amateur
Controlled Quality Crystais you want mailed direct to
you promptly. Ask about it.

W CRYSTEK

Z/P-ORDER

direct-factory ZIP Crystal

Formerfy Texas Crystals
Div. of Whitehall Electronics Corp,

1000 Crystal [rive 4117 W, Jefferson Blvd,
Fort Myers. Flanda 13307 Loz Angeles, Cabiorma S18

9woufd like the following League publications shipped to me postpaid. | am

enclosing payment of $
Ship to this address:

s (These prices apply only to the USA.)

NAMEllcno-..l----na-..-o---lll..llnnu...o..ll-CALL....------.....

STREET L R R R R R O,

CITY tivnennevnnnonnnneransoraaes STATE oo v ve b ZIP cueennnnn,

m ARRL HANDBOOK $4.50

The standard comprehensive manual of ama-
teur radiocommunication

m UNDERSTANDING AMATEUR RADID $2.50
Written for tha beginner—theory and how-io-
fmild it.

m VHF MANUAL $2.50
A new and thorough treatment of the amateus
v.h.f, fie
LICENSE MANUAL $1.00
Complets text ot amateur regs, plus Q%A for
amateur exams

m HOW TO BECOME A RADRIO AMATEUR  $1.00
Alt about amateur radip and how fo get
started

A GOURSE N RADLO FUNDAMENTALS  $1.00
Use this in comunction with the Handbook

ANTENNA BOOK 32.50
theory and construction of anternas

U SINGLE SIDEBAND aFGR THE RADID AMATEUR
The hest s.s.b, articles from QST $3.00

[j THE MOBILE MANUAL $2.50
The best mabile articles fram Q8T

[:j HINTS AND KINKS 1.00
300 practical ideas for your hamshack

m OPERATING MANDAL

The fechniques of operating your amateur
station—DXing, ragchewing, traffie, emer.
gencies, etc,

$1.50

iPlecse ses Ihe other tide of this pags for an application for membarship in ARRL ond 12 issues of QST)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111

28 770
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NO VESTO TOWER
HAS EVER BEEN
DAMAGED BY HURRICANES!

® Vesto Towers Have Stood the Test of
Hurricanes!

® 3-Post Constructien for Strength and
Permanence!

® Galuanized Steel Lasts a Lifetimet
@ Sate—Ladder 1o Top Platform!

» No Guy Wires!

& Complete—Ready to Assemblel

TONE SIGNAL IDENTIFICATION REMINDER

Switch on a2t beginning of QS0 and in i0 mnutes
Identiminder's tone signal reminds you to identify
your station, Tone continues until instrument is
Presset,” All solid-state precision timing circuit is
powered by a miniature 9 voit battery, Attractively
styled metal enclosure in twa-tone gray with due-
able textured vinyl finish. High quality compon-
ents throughout.

B EPOXY-GLASS ETCHED CIRCUIT BOARD
B COMPACT, 2347 c 4147 x 314"

B ADJUSTABLE TIMING CYCLE Width of Designer For People Who
W 4 XISTER, 1 SCR, } DIODE CIRCUIT Base Egual Can Afford The Best!
W CORDLESS o 1y Height
| Yesto Tower: availahle in
B FULL YEAR MONEYBACK GUARANTEE Vst Toars A it vesto Towers are. shinped to
reeds of amakeurs and com- your home ready to assemble.
raercial usegis.  Note tha low FOB Hansas City, Mo dth class
SOLD FACTORY DIRECT ONLY. $3i9.50 (without prices for Vesto auality life- frelght. Prices subiect fa change
battery) ROSTPAID IN U84 Wés add 5% state time towers! wtthout notice — order nowt
salos tax.  send check of meney order GO0 | | Zeest mun SEEE ot ek o mover ot o
E » ' ! % - e chec L
deposit on ail C.0.Ds) LI* 3ErR.0F 3T 1230 lu0’ §LeEe wrinte for r,nnﬁ:algie i:f:ﬂ'mation.

o

PROCUCTS COMPANY wrITE TODAL

EUR, CONEMRT TN
1003 SOUTH FIRCROFT STREET
WEST COVINA, CALIFORNIA 31791

PSm GROUNDED GRID FILAMENT CHOKES mmmy HALozvices

M
FREE SNE2SERARS

30 AMPS?égl;ARSHVVS%L;l:'D FEI;;QID‘EE CORE ! Hoz Carrier Dioder HP28N0, .. 9Ug, 1251000 Marckefd by HAL . .. 454,28
*, c N ro P LS00 B4 L. L {1¢ tpbd . L

RF PLATE CHOKES 2500VDC: S00MA $3.00 D L NicrcR, MEBOE . e o i G818 B
Special Sizes Available 1 l:ﬂ';'??dP.ME?.SHPAMC?B?P. MUTZEP. . 51.06, 104950
WILLIAM DEANE 8831 SOVEREIGN RD. R TN OIET e 55, 18t
SAN DIEGO CALIF. 92123 TORDIUS. inciona tienarsl CF 10706, CRI0201, CPIOTOZ, .. ... G
POST PAID USA 48  CALIF. ADD TAX i ot et ettt 365 Ui, W G1EOT

LRL-124 BROADBAND REACTANCE BALANCED ANTENNA for 75/80 meters

B TANRE BT

124 14-2 copperweld polyeth. ins. wire Low SWR 3.5-4mc 2:1 or less

with clamping blocks so ends can hang Vertical shorted stub to be

down to install in 100 length or less, grounded, also is DC ground for

2540 centar height. 2 KW P.E.P. ant. Center block has coax con-

) o nector for PL-259 male plug.
Price: $45.00 ppd Cont. UUSA Use RG-8/U or 58/ feeder.

LATTIN RADIO LABORATORIES Box-44 Owensboro. Ky. 42301
NOW! USE YOUR TAPE RECORDER TO LEARN CODE!

P
AR
L O Read code like a Pro! It's easy! PICKERING CODEMASTER tapes give
e professional instruction on your own tape machine from digital com-
= o puterized tapes! They can’t be matched for timing accuracy! Beginners Cfi"
5 ¥ gat course of professional instruction at 5-5 WPM right on the {apel {7
B Practice for General and Amateur Extra ranges from 11 to 30 WPM. :J//
o Hothing else like it! See below for CODEMASTER tapes you need, Get
& up to speed! Order today!
Cid-1: For the beginner. A com- CM-1%5: An intermadiate tape, es- €M-2: For Extra-Class license
plets course of instruction '3 on pecially for Generat Clzss exam  study. Mostly sireight texi: some
4y, the tape. Practice muterial at 5y, study. No instruction: [ust prac- (4&59 code grotps, 1 hoor ab 20 WPM;
“#0 B, ¥, 9 WPM. Preparas you for %7 fice, M, hr 11 WPM; 1 hr LA WPM: ™ 14 hour each at 25 and 30 WPM.
Movice sxam. Includes coda groups Yy hr at 17 WPM. Iacludes codad Fer real QRQ, play this tape at
and punctuation. groups and straight text. twica speed!

CODEMASTER tapes are Z.track monaurai; availabla in two sizes: 7-inch real (3% IPS) and 3i4-inch reel (1% 1P5).
Will play ant any but full-track machine. SPECIFY both type and size of tape vou want. Any tape. 36,95 postpaid USA
42h clzss. Any two tapes, $13.00; all three, 317.00 PPD, Immediate delivery. CUDEMASTER tapes are made only by
Pickering Radio Company, . 0. Box 29, Portsmouth, R. . 02871. Satisfaction guarantead.




Radio Amateurs
Reference Library
of Maps and Atlas

WORLD PREFIX MAP -- Full color, 497 ¥ 28", shows
prefixes an sach country . . . DX zones, time ones,
cities, cross referenced tables ........ postpaid $1.00

RADIO AMATELIRS GREAT CIRCLE CHART OF THE
WORLD — from the center of the United States! Full
color, 30 x 26*, listing Great Circle bearings in de-
grees for six major U.S, cities; Boston, Washington,
DG, Miami, Seattie, San Francisco & Los Angeles.

.................................. postpaid $1.00

RADIO AMATEURs MAP OF NORTH AMERICA! Full
color, 30" x ¥8" — includes Central America and the
Caribbean to the rquator, showing csil areas, aone
poundaries, prefixes and tme zenes, FOC frequency
chart, plas Informative intormation on each of the 50
United States and'other Countries....postpaid $1.00

WORLD ATLAS — Only atlas compited for radic ama.
teurs. Packed with world-wede informatien — includes
11 maps, in 4 golars with zene boundames and coun-
try prefixes on each map. Alsa includes a palar pro-
jection map of the world plus 2 map of the Antarctica
--a complete set of maps of the world. 20 pages,

size BIAY % 12" L aeieenien aeaieaas postpaid $2.00
Complete reference [ibrary of maps — set of 4 as listed
above Ll ieer e postpaid $3.00

See your favorite dealer or order direct.

ITE FOR RAMD AMATEUR
wpm;z I“'.Jl:il:ll(mc
BROCHURE! | Dept. A. 925 Sherwood Drive

Lake Bluff, il 60044

.
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Home
training in

AMATEUR
RADIO

NRI, leader in Communications, Television, Elee-
tronics and TV-Radic home training, now offers the
firat in Amateur Radio courses, designed {o prepare
vou for the FGC Amateur License you want or need,

Don’t lose your favorite frequency

The FCC has said “either-or” on licensing, but to
pasy Advanced and Extrs Class exams, you need
the technieal guidance as woffered hy NRL MRE
Advanced Amateur Radio is for the ham who already
has a General, Conditional or Tech Class ticket,
Basic Amateur Radio is for the beginner and in-
cludes transmitter, 3-band receiver, code
prectice equipment. Three training plans
offered. Get all the facts, Mail caupnn. NoT
obligation, No salesman_ wiil eall on you,
NATIONAL RADIO INS’I‘ITUTE Wash
ington, D.C. 20016,

sentdutShans MA!L Now feedbsabsbas

NATIONAL RADIO INSTITUTE 50-070 *
Washington, D.C. 20016 > .
Please send ma information on Amateur Radic |
training. .

-
Name, Age :
Address .
City State Zip, E

L]

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

A R Y P Y RN RN Y )
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CANADIAN DIVISION

ALBERTA - 8CUM. Don Sutherland, VEGFK — SEC: VEGXC. I
s with deep regret that | repost the passing of VEGAQ, one of
Canada's best-known amatenrs, He wall be long honored by the
Anmial VEOAG Trophy for DX, presented to CARA ax custodian
by VEBRE. VEGAHE is going to start moonbounce experiments
The fm/vhf groups from various areas of the province have he
severdl meetings to settle repeater frequency problems. The NARC
hetd its Anmnal Award Night with the fellowing presentations:
Technicat-VEGRM; Bunny Hunt-VEGASZ; Boner? Award -VEGASZ
VE/W phone-VEGIW {an ow entry); Merit Awards-VEGRP, VEGEA.
VERVE, Home Brew-VEGYM, VEBAYV, VEGATA, VESLY
Memorial  Award-VESAQZ. Congratulations to VESAIK an
obtaining her Advanced Class Lecense, YEGHM still does outstand:
ingly well in the ¥MT, VE6MJ now has yuite a confirmed DX total
Thanks to VE6AS] and CIFCN-TV for their presentation of “Ham
Wide World,” YESRX and CFRN-TV also arg ko be congratalates
an their use of the same film. VESTY and VEGAWL would like 2
few more members on the ATN on 3690 kHz at 0330, Tratflc:
VEGATG 24, VERTY 18, VESHN 16, YEGFK 12, VE6XQ 7
VEGADS 5; VEGHE 5, VE6WN 5, VE6YW 5, VEGBL 4, VEGSS 4
VEGHD 3, VE6VEF 2, VEGAD 1.

BRITISH COLUMBIA — 8CM, §.E. Savage, VETFB ~ B.L. is o7
Paylight Saving Time., This hax a serlons effect on our activity
amateur-wise as shown by u sharp decline tn reports and ne
check-tns. YETBWE will be off the air, getting married. VETVD
back on after a year of sickness, VETKY is home af'ter a year but i
not weli; he is still confined to bed and cannot move. A new YL i
VETAIU. YETSE reports the Trans-Canada Net needs mote interion
check-ins on 14,140 kHz, Time J800Z, VETBXO has 4 new hoy
row totaling four boys. VE7BYA and VE7RYLI both passed th
Class **A,” Hast Kootenay ARC’s 1970 officers are VETADI, pres.
VETAIT, vice-pres.; VE7BEKN, secy. Guod chib bulleting weis
teceived from Fart George, Trail, Beaver Valley, North and West
and show healthy activities and club spirit, The Vancouver islanc
Picnic wus hcld Jute T4, The North [sland Hamfest will be hei
Sun,, Aug. 2, 1970 For information and map write Cordes
Budeson, VETRAV, Box 218, Port McNeil, B.C, TransCan RTTY
Net meets Mon, gt D33NZ oo 3625, NCS is VETAF), Parkeville
Traffic: {Apr.) VETKZ 43, VETAC 38, VE7SE 13, VETBNK 3
(Mar,) VE7SE 14.

MANITOBA ~ 5CM, Keith Witney, VE4El — Congratulations tc
VE4FG on the recerpt of tis DXCC with 110 countries. VE4RU ha
moved to VEG-Land, 1 fope he conbnues Bis activites there anc
keeps in touch, VE4AGM i conducting classes in Lundar and trying
to sndwich them in between planting and hockey, For thost
mobiling through the province the tm frequencies are 147,37
primary and 146.94 secondary and the 75-Meter Net meets at 376t
kHz at 700 P.M. local time. In ease you have fost the cw net it is o
4 summy accepting voluntecrs for an OBS position. if interested
please get in touch and I will fill vou in. See you at the Sept
Centennial Hamfest. Traffic: VE4FQ 45, YE4RO 28, VE4jA B
VE4CR 7, VE4QJ 7, VE4NE 6, vE4MK 2, VPEUF 1, VE4PL 1
YE4AWT 1.

MARITIME - SOCM, William 4, Gillis, YEINR — Asst. 50M
Clarence Mitchell, YOEAW, SEC: VE1HI. Qur sympathy to th
family of VEIBG, The aprsoach of summer brings reports ung
increased 2-meder mobhile aclwity, VEIEX reports good DX o1
15-meter cw. VE1XG is very active in heading up the ONIB/ARC
work, VETASR is the mew 2od vice-pres. ut HARC. Tt i hoped tha
VOLAW will be in gear with Newfourdland items for the nex
report, VETAMR is doing an ¢xeellent job in supplying tratfic total
and net reports, VE1AQH reported working on a device for locatin
@ good Field Day site. APN reports: sessions §1, QNI 265, QTC 75
Traffic: VELAMR 116, VEIRO 71,

ONTARIO =~ 5CM, Roy A, White, VE3BUX ~ SEC: VE3IEWD
BMs: VE3AKQ, VEIDBG, YE3DPO, VEIBLZ. ARRL appoint
ments are available, to qualitied amateurs, from your SCM., If yo
don’t know what is what, let me know and I'll send you a booklet
‘The rough language by some VE3 hoys, just below 7200, leave
something to be desired. Let’s cool it, fellers, befors the DOC take
uction! Keep m mind ¢the Convention Oct. 23 and 24 being put o
by the Windsor ARC. VE3CLB has been transferred to G-Land. D
you know that VE3RX (ARRL Associate Counsely is not only
lawyer but also an electrical engineer and, on top of that, 2 membe
of the Ontario Legislature? VEINW is in Kingston General bu
coming alorg okey. Ex-navy types have 2 nét on Sun. mornings, 1
AM. local time, on 3795, My thanks to VEIEWD and VEIAUC
who picked up traffic for me durlng my absence in the “Sunn



UNADII.].A RADIATION PRODUCTS

STOP BEING A
LET YOUR ANTENNA RADIAT

 + Built-in Lightning arrester profects halun, colild ‘save
§

Tel: 607-369-2985
See May QST for

u B [ CF Ly

Now all stainless stesl hardware, 5023% double sitver plated.

2 Models. 1:1 maiches 50 or 7% ohm unbalanced (coax line) to 50 or 75 shm balanced
Inad. 4:1 matches 50 oz 75 unbalanced {coax line) to 200 or 300 chm balanced load.
Available at all leading dezalers, if not, order direct.

MFRS, OF BALUNS & QUADS

LOSER!
E, NOT YOUR COAX,
Handles full KW input—
THEN SOME! Broard banded 3 to 40 Me, Helps TVI prablems by reducing coax line radiation.

your valuable gear.

BALUN

N. Y. 13849

UNADILLA,

more details.

6-10-15-20 B
METERS

The time proven
B-24 4-Band an- Q

tenna combines

Patented maximum effi- “aii
ciency and coi- 3
pact ddesr&ﬂ tID

6-10.15-20 Meters F?}I{ ntenna B
- where space is a
2000 Watts e.EP. 1S RO 08 B
11’ Inading for max. £
i - imum radiation ﬁ
Turn, Radius 7 efficiency. No %
Total Werght 11 Ibs, center loading.
Single Feed Line 52 ohm - Model B-24
SWR at Resonance 1.5 to 1.0 max. Net $5995

:%
B
= Needs no ground plane radials, Full elecrical
§

MULTIBAND COAXIAL ANTENNA
for 6-10-15-20 METERS

g an 8

Y2 wave on each band, Excellent quality
construction. Mount with inexpensive
1Y bardware. Patented.

2000 Watts P.E.P.

Pawer ‘Ratlng

SAVE! Buy Direct

fram the Factory
E-Z WAY

TOWERS

YOU can save really substan-
tial money on America’s finest
towers by ordering direct
from our factory. You'll get
immediate delivery direct
from stock. 100-ft. guved
towers as fow as $33b, FOB.
See your local dealer or phane
us direct at area code 813,
971-1961.

WRITE, PHONE
OR SEE YOUR DEALER

E~Z VWA

P. O. Box 17196 7 ZZ0JUCES, ine.
TAMPA, FLORIDA 33612

Total Weight 4 fbs,
Height i1’
Smg!e Feed Line 5¢ ohm

SWR at Hesanance 1.5 to 1.0 max.

Mode! G4 Net $34.95

o
2

by
Supply Code

HM G SALES

WHOLESALE TO ALL!

Breadboard Kus  “RE - kite PO Kits .
Perf. Bewud Capper Clad Board -
Cowl Type Bledtropic Cabinels Heast Sinds

Stiate Hobby ks - solderiuss Cone
Hardwise kit b Suchete

iteroe i Products approved

Phenolic

nectors Trun
and many miere
the Trfense Aoy Fedurad
Ny

guest.) Send for Hree .

Supply
ii
cehode

itnrhed upon o

froi-

b aulby S Rafifepey e

LU
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now there are
time & tool-saving

double guty

New PSBB all-screwdriver set
iounds ouf Xeelite's popular,
compact convertible ool set lina,
Handy midgets do double duty
when slipped infn remarkable
hollow *piggyback’" torque ampli- Pses

fier handle which provides the U slat tip,
grip, reach and power of standard S
drivers. Each sef in a slim, -

trim, see-thru plastic pocket case,
abso usable as Dench stand.

ps7

2 slat tip,
2 Phillips
screwdrivers,
2 nutdzivers

P5120

10 eolar
¢oded nutdrivers

it

RCELITE INC
142 BANK ST., GRCHARD PARK, N.Y,
Please send tree Nterature Nobs.

addeess

eity. . state & zone

e o e e e e e e il

I
i
|
|
D oname
i
|
|
|2

South.” 1t would hefp a iot if halders of appointments wouid send
me thele curfificates for endorsement without being reminded!
VEIERLI had a traffic total of 391 in Apt. and made the BPL. A big
welcome to VEIDBG, wiw took over as RM of the Chatario-Quebec
CW Net on May L. By the way, I'd like fo see wore fraftic reports
coming i from the various nels ench morth, Congrats and a happy
vetitemendt to VEIBCHL, Juck was # M, Courdinator far Peel Coundy,
Glad to say he retaing us our EC, o iold that YE3ITI. aho
recently passed away, held patont n'gllts on the immetsnn heaters <n
generally used in our hot-water tanks. Une tast word? ["'m advised
that the DOC s wgmin monitoring the amateur bands, mcleding
2-metzr fim, for wproper use of vall signs, Sowe of the hovs yre
omitting the “YE™ prefix, Watch it, hoys! Traffic: (Apr.) VE3ERTT
396, VEAGI 247, VEIDIXQ 97, VEIEXI 95, YEIEHL 22, YFIOV
b, VISAWE 25, VEIAFWD 24, VFICIB I8, VEMGHO s,
VEIDREG 15, VE MR 13, YEWEX 6, YEIVD 5 iMar) VEIG(
175, YEIERD 172, VEIPQ 104, VEIAWE 35, YEWTLB 24,
VEIDY 24, VEIRXT 10, VIWIHO 30, VEIEHL 14, VEIVD 4,
theb,) VEIRE 109, {Jan,) VEMLHE 14,

QDUEBEC — SCM, J W, They, WE2DI —~ This is my last report as
SCM and T must not Forget to thank ali for the verv uble help gtven
me over the past few vears, The ussitance of RM VE2ZDR and the
very punctual ard aceenrate reworting of 3EC YEIALE, the
helpfulness of all the ECx, ORSs, OVEs, the untiing stmggle of the
fellows who are NCSs of some very difticult net situations, all make
the lot of the 8CM an enjovable one. There are inaoy things, though
that make the otfice very cumbetsome, such as uur very large arca
(atiateurs can be a5 much as fourteen huodred miles apart n
VE2-Lund,) Al appomtess huve done a very nice job and 1 cannot
thank them enougi, ar mauy manths we have heen strugding with
a manl problem, which, i wou sead Q8T editotials tor the past two
months and multiply them by one hundeed percent von will eee
why the GiHs, (5% CD Bulleting and other mailings to VELEand
have heen yory late and m many cases no? reevived gt 201, [t fus been
a mast pleasant tour of duty as SUM., 1 will he pleassd to perform
any duty toward amatenr cudio in the futite, as 1 have done in the
past, kscept that | mn not sine of fength of stay in VP2 Land, 73,
Traftic: VEIDR 71, YRIRVY 23, YE2EC 21, VEICP 20, VE2APT
W, VEIRTZ 4. YT 200 3.

How's DX?
Continued from page 82

pantests. prates Ws 2RUL SHHX KV 4YG, WABRGL,
Ws IBAT JLEZ, WBARXM, WALYVE and WLIKL last
vere's Jembing 2 RAL rudinteletype competitors m that
arder . .. .. Cecmany’s rodlicking W AT, DX trolie kicka
uli on tude the sectnd \'.I»E'k end of next month—details
e August’s CHow's'' L. _ Salor WNINLP, sla-
tiomer e Sty gaata to hene irem huddiea vis Hox
A77. KPRy, New York, n.r., 00581, ., 24 team of UkHE
weh to rndiate from Alhania this sooeth, DLIFT and
friemis hkewise ter,
E EREABOTITS—Re reminded that the wvie segmreat
f HSB's Bermuds Contest corpes off the 18th-10th
of July as detated i dupes CHow'sT L Sautheen
Culitnrnim VY Cluh brsss oy meiudes WA %44 ores.,
CIGH v, Whs BX A seew. GLC treas,. WhAs ARA Falid
st WHHUU(' drenfors, “with t’ ARG editine the
vlub's wuonthly Hadfern .. o, . " Tulked WEFIW infa
puttine up s heam,” geoans W HEED, “Now he works
mare 3% fhan 1 enn heue,” | . Mystemir neigh-
baorhood  TIN. mentioned in the Washington fost wud
noted by B3UUT: A iady m Davtona Hescii keeps hear.
ing sporadie rr-or..-qu-q with nn eommeremmis through her
vental werk, Probably svnehadv'® soprefess phong orar
by hut even newspaper pleas ful to njentify the sanmoe
) WAHCLY is orpanizing the Universe Badin Master
‘mmptv r:!h mnprterizel sreent o §1Xperhhons and
eomteatiur, Frank inviles ineities . .o L “Hepsul an
aled vistt by YN&GIAB and helped turn mut some Nieari-
pusn e contacts.” u;mrh WHGEN witer his HTTHAT
springs lg.n-k WRIHIIY wus along sgaing HT4CL Un-
certawn transportation, srestie ine volisges and medicers
sropugation wmde things aveily baicy ot fimes Lo
WINCEY, formerty WHUIALE, sehirns ta Lixing with a
beand mew Lirk, wimple  homespun L eRpons, iy w14
and mitie dmpole eateh peeasional soodies, The s
<till at hreadhoard stage, works only o @t at present,”
That's renl tn baimmm’ ... SFITEC was on
i1Xhibit at o Mav infernational tete o Wanhington
~ KAQHH wunis te beat the hiarvieanes to vwan
WHIVAR, Fx 200 pnr AH) mav be visiting
([vpperfn istand  with FUNH rrr-rienhaisl ut gnv time
s Orpipe of fhp Month is filed hy WAPGW whn
mnife b TO% SAWROET Togged with rxriwulnmiv PECPENIVE
awdistanes by others i freanency, Ta sueh nmeTarars
who einim ovedit for same €l would awaet CTIXCC
diplamas enlored hahy Blue and edged with l_;l.Lll!l 4
pink ribboun.

le




Instant shipment on cash or bank charge
orders of new equipment and accessories.
TRIGGER ELECTRONICS has the most com-

plete stock, for your convenience. Ship-
meni is usually made the same day your
order is received. Avoid delays! With cash
orders send cashiers check, postal note or.
cortified personal check,

.

NO DOWN PAYMENT WITH INTERBANK
AND MIDWEST BANK CHARGE CARDS.
Just confirm your order in writing along
with fhe number and expiration date or
series of vour card. Your goodies will be
on the way.

.
Trade-ins: We allow muych more en trade
of ur present gear. (Clean, recent vintage
equipment.) Write for a trade-in quote,

[ ]
Like new equipment at money saving
prices. The most complete inventory of

top-notch, clean as a pin gear at bargain
prices,

CEEAN AS & WHISTLE LIKE-NEW BARGAIN IPECIALS FOR JULY

TRIGGER ELECTRONICS An Exclusive Ham Store.
ALL PHONES: (AREA 312) 771-8616

STORE HOURS

(CENTRAL TIME)
WEEKDAYS ... ... ... ... 10:00 A.M. - 7:00 P.M,
SATURDAYS ... ......... 10:00 A.M. - 3:00 P.M,

TRIGGER ELECTRONICS is conveniently located 2%
miles north of the Eisenhower Expressway near the
west city limits of Chicage on the main street of
Nerth Avenuve (State Route #464), 3 blocks west of
Harlem Avenue (State Route #43). Just 10 miles
due west of downtown Chicago, er 20 minutes
southeast of O'Hare Airport. Plenty of free park-
ing. Come in and browse. See the latest in ham
gear attractively displayed.

Chicage O'Hare i
International Airport (\'“9 1\ i
E {30
) £ . &
£ % Morth Avenue ﬁlf"‘p
2| TRIGGER -

\ ELECTRONICS{CAK PARK

Fisenhower Expwy '
\ . i) 50

Washington fgi

Roosevell /

Downtown sownsg
igan § Chica .l—a

Hyrlem Averue

—— — v e WO MO i T M LS S EETE S S S M,

TRIGGER Attn: WIVJ a7/70 |
ue-n kAL L. $649  FAMGER IT...... §149 2] B f,
FWMZ, yvaaeenan IKVAGER 200.... 208  4RSk........,, 5 7361 North Avenue
VESE Bl ARFER] HEASHN MINT... 1245  SBEs01 RECEIVER. ug .
e ': :L“M Ll N 399 SBIDD LINEAR.,, |99 River Forest, Ill. 60305 Amount
n4 Mol i L7 HM-TDA WIRED, .. an . -

£eez g HOe18 SCOPE.... 74 RUSH THE FOLLUWING: Enclased
L!Kﬁ’»h Zﬁ EICO 2% WiRED, Yu
URRKE 20 T& ETCD 727¢ NFW., 3%
DRAKE RMB MINT. 39% ETCO 750K MEW.. &
DIAKE ENT, L, . i ax 12 HOA L OTleonon. 9
URAKE TUX,...... 359 SELP7 MINT . .... 76 ClFRE RAER, ..., 7

(Lt
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HAM-ADS

11) Advertising shall pertain to products and sefvices
which are telated fo anmuaeur radio,

i Ne displav of any character will be sccepted, nov
can asty special tvpographical arrangement, such as all oy
part capital fetters, be used which would tend to make
one advertisement stand out from the others. No Box
Reply Service cun be maintained in these volumns nor
may commercial type copy be signed solely with amatenr
call letters, Ham-ads signed only with a post nifice box or
telephone number without denhifying signature cannot
be accepted,

(31 The Ham-Ad rate is 50 cents per word, except ay
noted in paragraph (5) below,

i4) Remittance in full must accompany cnpy, Snce
Ham-Ads are not camied on outr books. No cash or
cantract discount or agency commission will be allowed,

15) Closing date for Ham-Ads s the 2th of the second
menth preceding publication date.

i8) A special rate of 15 cents per word will apply to
advertising which, in our judgement, is obviously non-
commercial in nature. Thus, advertising of booa fide
surplus equipment owned, wsed and for sale by an
individual or apparatus oifered for exchange or adver-
tising inguiring for special equipment, takes the [5-cent
yate, Addsess and signatutes are vharged tor, except there
is o charge for zipcode, which is essential you furnish.
An attempt to deal in apparates in quantity for protit.
even if by ap individual, is commerciat and all advertising
so clpssified takes the 5G-cent rate, Provisions of para-
gaphs ([), €2} and ¢5) apply to uli adyertising in this
cotumn regardiess of which rate may 2pply.

T3 Because error s mors easily avoided, it is requested
wopy, signature and address be printed plainly on one side
of paper only. Fypewtitten copy preferred but hand-
written signature must accompany all anthorized inser-
tions, No checking copies can he supplied.

(¥} No advertiser may use more than 100 words in any
ane advertisement, nor more than one xd in one issue.

(9) Due to the tightness of production schedules,
canceltation of u Ham-Ad alrexdy accepted canonot be
guaranteed heyond the deadline noted in paragraph (5)
above.

Having wiade ro investigntion of the cdvertisers in the
classified columns except those obviowsly commercial in
character, the publishers of QST are unable fo vouch jor
thelr integeity or for the grade or characier of the

products or services adyertised.

CANCELLATION, The Antique Wireless Assn. regiets to an-
nounce that the L9T0 Histarical (onference at the Ford Musewm
has been cancelied. L, A, Cundall, W2GQY, Treas, AWA.

Q8L cards?? Amenca's finest, Personslized made-to-order,
samples 25, Deluxe Ibe, R:-hﬁmus aac.g{tefunded), Rus
Saliliers, WHOKD, PO Box 218, Holland Mt 48428,

¢ FRITZ USLs bring preate: rebumsl Samples #8c, deductible.
Hox 16484, Seottsdale, AZ 35261,

= A1 trpes, Aftractive desipns. quick robarn, Eee sample.
1'% Presa,”i&iox___:’..‘-m‘?, Eugene OR 87402,

E};Lp_;s V0o Harey Sime, 3257 Missowri Ave. S Lowis MO,

Sle. Fint VLREss OM's, samples o, WapJH Press,
Vamenshong NY 12888, T

OSLs — 101 Beolor glossy 83.60; miver glube op front — wpnrt
{?"'};21"15,-’““‘ Free samples, Rusprint Box THTb, Kunsas City
M0 3

PICTURE @81 cards ol vour shack, ete, from your photograph,
00, 212, 1004, $1525. Also unmsual non-picture fesngns
izenerous sample pacik 20e. Half pound of sampies fUe. Raum's,
1154 Filth S5t Philadeiphie PA 19140,

Q5Le, samples 10c, Fred Lovden, WINZI, 454 Proctor ave.
Revere, Mass, 02L51,

Q8T8 S-color glossy 100, 34,80, Rutgers Veri-Ty mg Sexvice.
Free sumpies. Thomas $t, Riegel Ridge, Mulford, Nd 33 43,

3D @¥lLs — ‘The madern concept that makes all oihers
c\:‘;d-m%lgg%d. Samples 25c (refundable). 3-0 gS5L Co. Mopson,
Mnss. .

iLe 400 for $4.50, wmoles L0r, WOSKE, George Vesely,
te. 1, 104 Wilson Rd., Ingleside, 1L, 60041,

STANE Fngraved bedges, an¥ coior, $1.26, Special ries to
g\iv.ihsaai(b;'laqﬁriﬂw. Fallext’s Engravings, 121 N.G. 8i, Hamilton

RUBRER stamps 91,25 includes tax and postage, Clint's Radio,
WRUDO, 3% Cumberiand Ave,, Verona, Nd U044,

. With all this competition, cou've gotta have sumething
erent, Try us, Samples 10c, Alkanprint, Box ¥494, Minnes-
noiis, Minn. 65408,

51, SWL cards that ste different, Quolity Card Stosk Samples,
1Ue, Home Print, 2416 Elmo Ave., Hamaitor, Obio 45015,

PNLs, Second to none, Same day servige, Samples nirm-m‘.l;&;
the. Ray, KTHLR, Box 331, Clegetietd UT 84015,

GORGEOLS Q§Ls, Rainhows, eftr. fop guality! Low prices!
Samples, 1%, ¥efundahle, Jos tiarms, W4RLQ, Box 158,
Edgewatex Fia, 32032,

NEWE QS8la professionaily desipned. Every card onpinal, Sam-
Hes, 10a. Printing follnw-through by W1FLX, QSL Dexigns, 20
ritton St., Pittsfield, MA 01201, :

GSUs “Brownie,” WACGJI, 3111 Lehigh, Allentown FA 18103
Sampies e, Catalog 25¢.

3-‘.‘-1;;3. “hationery; froe samples, estimates, $. F. Cohen, Drawer
o}, Pitisford, NY 14534,

RCOTTE Q8L Servios. Cards forwarded DX de. Free infor-
mation, 1510 Lynnview Houston 1K TI055, -
QNLs fast service, Free samples, Bolles, WHQWC, Box 9843
Augtin TX 78757,

GSLa Samples 28e, Melgo Press, Hox 378, M.O., Fleds OH

WSL Print, Sampies 255, PO Bos 34, Merow MA V2117,

CANADIANS: WCX-5 with NCX-A power supbly, 3500, never
used. On return from Nuﬂoﬂj factory oaverhau! and ¢ in mint
condy, (reorge Barbside, REAFL, Angus. Ont P., Canada,

AN Lpvitation NYC Aren Hams and SWLS are invited to attend
NY Radjo Club Meeiings - 2nd Monday of every month. George
Washington Hotel, 25rd St, and Lexingion Ave at 8 PM.

WE buy electron tnbes, diodes, transistors, integrpted cireuits,
semiconducknrs and resistors. Astral Eleclrontcs, 150 Maller 5¢.,
Hizabeth, N3 07207, Tel, 201-354-31 43

QCWA Juarter Century Wireless Assoriatidn js u non-profil
[£3 atjon founded 1947. Any Aipateuz Radio (perafor
Teensed 25 or mote yeats 38 wligible for membership. Write tor
lll’:fgitsvmtion. A, J. Gironda, Wefl, gox 484, Mamaroneck, NY

IR you hive operaiod ametenr radio_ 410 years pgo yoy ave eligihle
{1 the exclasive Old Q1d Pimers’ Club, Ine. Write Bay Mevers,
WEMLZ, Box B, Sen Gabriel, CA 91778 for defails,

AMATEUR famdise Vaeation, Livingstone Lodge, Mascouwa
walte, N, Cosy cabin for iwo, weekly, 356, Swimming, Fishing,
Honts, Sports, Ham HRadio, Hof Showers, Fireplaces, Light
Howusekee lnﬁ Children half. Camp sites, literature, A Q. LIVIDE-
stone, WZEP .

HAMFESTERS 86th Annual Hamfest awd picnic. Sunday,
Aungust 9 1970, Santa Fe Park, #1st and Wolf Read. Willow
springs, Ilinots, southwest of Chucago, Exbibits for OMs, XY Ls.
Famous 5wag ers Row. information and tickels, 'Fom Oodriska,
WASYZW, 6809 South Kedvale, Chicago L G603

SOUTHERN Califorma emateur networh 14,325 milz Monday
through Friday (400 GGMT, K6YCM,

WORLD 95,'1 Burean. P‘_fﬁ_jﬁfp_]?? ad ;ls heve m

CASH peid for your unused fubes and N’f"ﬂ hem and cowmiereinl
equipment. Send list to Barty, WILN], Barry Electronics, 512
Broadway NY |0 2 Tel 21 %8 25-7000,

WANTED. Twhes and sl adreratt and ground vadics, Units ke
17),, 51%, 618T or 8,8 388, R350, GRC. Any 81 series Uolling
uait, Test equipment, everything URM, ARM, GRM, ete, Best
otfer T;‘id, 22 voars of bair dealing, Ted Dames Co., 303 Hickory
5t Aslington N 07032,

RIPY gear for sale, List issued monthly, B2 or 44 MHy toroids

fve for %250 postpaid. Elljott Buchanan & Assoc,, ine, Buek
Ws VPO, 1087 dana Hlvd. Oakiznd, Calif, 84504

NOVICE raysiale 20-15M §1.33, BOM, $1.83, Free flyer. Mat
Htinnette, Electranics, Umatilla, Fla. 32’?{54\

SELL swsp and buy ancient radie set and parts magazines.
Lavery, 118 N, Wycamb, Lansdowne, Fa. 19050,

TELETYPE ‘parts, Fust service, Machines to M, 38, Buy, too.
S8, Typetronics, Box HSE Ii‘c Lauderdale, Fle 33310,

TOROIDS, #6 mh uncased, 5I$2.50. Postpmd, Humphrey,

Y_V‘ABFKN‘ Box 34, Dixon, Calif

REPAIR and ralibration service, Wrxite before shlpfi.ng_ Pan
Tronies, Ine, 6608 Edsall Road, Alexandria, VA, 22373

SAVE, On all makes wf new and used equipment, Write o cali
Rob (irimes 89 Agpen Hoad, Swampscott, Mass. 617-5958-2530
foy the year u want at the prices u want to gay.

G’T;\MNTED: All types of tubes, Top prices paid for Varlag and
E]ibtgac Jare Electronies Corp,, 150 C bers 5t New York NY

1000 PIV & 1,5 amp epoxy diodes incindes disc bypass caps &
bndeing resistors, LOS$3.95, 104/330 pogtpald LISA. Uealers
tnquites mvited, Fast (Gozst Electronics 123 §t. Bontface Rd.,
Cheektowaga NY 14225,

HEWLETT-PACKARD 6240 countsr and Tektronix sgope.
Collins BIS-]1 and 51J4 receivers. URE/388, 290 and 2804
éﬁcew%-s.zfﬁsg or trade equal value for Collins Bam guar, Write or
ane, A

138

WANTED. For personsl collection, The Radlo  Amateur's
License Manual_ Bdition 12, ARRL “*Map of Memberx Statjons,”
1974, WiCHT, 18 Mohawk Drive Uniomnlle, CT 060B%,

NOVICES, Need belp for General tichet? Complete recorded
audto-visual trgenrg iastruction. Easy, no electromie background
necessaty. Write tor free informalion. Amateur License, Box
6n15, Nerfolk VA 23808,

WE'RE t,r%;nx to vomplete cur collection of callbooks at Hyg.
=”-¥l_i'°ﬂe ving  exi¥a copes  of Government  Callhoohs
19221925 and Radio Amateur Callbooks [925-19347 ARRL,
2256 Main St,, Newington CT 06111,

WE BUY sl types of tubes for cash, especially Fimae, subject to
PiE g M

e Internationel Co, Box big, Hempstead NY




SPIDERE for hoorsless guady, Heliare welded aluminum, Al's
a’ntentéae %gmerh& 1 S0, Washingion S$t., Keanewick,

'!‘ ANSF remund. Jusws WACLJ, 471 Gunby Ave.

nda,
FH AME and t your QSLs with 20 pocket plastic
haldets. _f)(ﬂuazi 18 § ag:). prepa?d and guamnt%ed. Tepubeo
in T

NTED: € & 2 meler xmir, revy, canvrtr, Xmit {or RTTY s
E&@ ta 10 ters. ogrco plete station cowe Sﬂ MA_}IS freq. John
w:skowitz 5.30-T8rd $t, Jackson Hts, LI NY 113

FTELETYPE Med, PR 28 recewev—cmly {yping reperforator
wxf. out couer ood sooperath eondx, syne motor 60 wpin,

r 110vac $16. 3 28 LBXD1 trans.dist 60 wpm,
sy w;;fd éomplete 1U0va; operation and converted
201;7?3-% 63 [ ward Box 252 Boston MA 02101, Tel.

FREE Sam
I¥X news,
LI NY 117

BAMFPEST - lpdigne Radio (lub Couneil’s annual prenie
Sunday .}u:lfr 12, morigl Park, Michigan City, Ind. Group
meetings, stests, ladies’ handiwork displays, reserved fleu
market t advanee registration, awards, talk-ins 3,910, 5
na s 46,54 For 3 er, write William Cannon, WHLS, 20b No,
Roeske, Mickigan City, IN 48360,

GREENE. Centsr of gnle insulator, with or without bulun,

Free flier, See our ad m this sue! (3, Walson Greene,
Box 423, Waiesield

VERY In-t-or-(sv# Sample copy free. “The Ham Trader™,
Sycumore 1L G

SELL Or teade: QET, CQ, FPo r Radia, Flecircal Exper-
imenter, Radio, Medern Elecirics. W:r?lpss Age and call boaks,
any quantity. Wanted: wld ra&of Books and magumes Erv
Rasmassen, 164 weu Redwood City, Ga 94062

CAPACITORS. new 140 mfd electrolyiles @ 490 vdr, ten
for 3900, K4k Meha.ffey. 4835 Sunnyhrook Lane, NE,
Atlanta, GA 503

SATELLITE Amgteur Radio Equipment Co. New and used ham

B W B AL o SBaT IR 428 Boston Fost
COUNTRE, 198 e Berkiey LRV, Model TISOBUK excollont

copy Long island DX Association Bulletin. Latest
iness sike sase to K2AFY, Box T4, Massapequa,

cendition, $2 Lm.k 1081 Amn 5t., Cocon, FhA 32922,
COLLING Tor sale: KWM-2, 113378 with_z.e, and d.c. pJs,
2825‘ 3GL1, $360, AN res) clean. K3LQA, Box 98, Spn.rf.a. MI

WANTELD: AU types af tubes, Hfhest prices paid for Varian srut
Eimae. Air Groung Elecironics, 64 Grand Place, Kewny NJ 07032,

FOR SALE. EWM-2 blanker, DX, mount, PM-2, r‘c 2, Hustler
£10007 C, C, Carney 4665 Monroe NE Mpls MN 65321

SELL: Gonset G-50 6 metey {ransceiver with manual 31 B0 or best
cash uft'er Matorola 21V 12V fronf mount, asis, $34: Eldico 358
1000 Linear cnvers 3-30 MHz continuou r:equu:es 3 watts drive,
Colling KWM24, with PM2AC supply £850; CC2 carrying case
?‘il}. enmplete CP1 crystal pack $240 — pax:knge $1100. All prices
firm, so brades. Jobn Fewron 3384 Peachivee Rd. NE Suite 705
Atlanta Ga 30326,

WANTED, Colling KWM2, 316F2, MP1, DL1 138/32, 02, all
nwust be like new, olean, without e:-ratches, will pay ensh aesaln
dncuments, DLSY‘U Moldner 596 Bempten, Germany, Box 2027,

“DON and Bob" guaranteed goodies, Maonarch duslmeier powe-
rjawr bridge, 2 kw 315,94 Galaxyy GT-550 8444 new tgiuxe
console Galaxy ME2 $55 Gold=line 100 wattmetex £29.95;
Manarch 3" blade fan $2,05; 2" <:peakef Bie 4" abe; Saxton 3000
ohm apen wire line %4.95/¢: coax RG- 228U for olvgon quad
-‘h‘,’ft Motorola HEP170 2. a:’\-’lOnﬂP[V epoxy diode 39c GE
3A% G00Y epoxy 3dc: GLABR $4.45; 4007 £31; B7ZR/T160L
95: Melex HMY -1 K%tethuscqge hea.dsets 95 Used — Clolling
BA4 §350; Johnson invader 2000/Pg $348; Galaxy R&30 write,
Discount tube prices for ham gear, Write for quotes. Prices FOR
Houston. Bnnkameru'a.\' GECC, [on, E\EﬁAA!) Boh, WASUUK,
";'I]ngligi F‘;Iertmmc% 08 McKinney Houston Texas 71004,

SALE Heathkil Apache transmitier CTR-D §70, Lafayetie HE-80
vereivery $55. Both excellent condition, Japn Davis 415 Mouttain-
view A Ve, SINY 10314, Tel, 212-27T3-8447.

YAESTY Munsen FLAx400 transmitter self contained B..c.dpwr
spply new never used, All ham bands, £265, no swaps a
personul rhecks, Fab, L, K. Laird WORTW Mt l‘-‘rotper-t IL. 60056,

SELLING: Dirake 2-C Hamband receiver (factory seule {3210.
CGronset (3-50 M itransceiver $165: Gonset Sidewinder 9100
trmnseelver wimatehing ac & de PS many extras 83608 Henzhk:t
HA- U BM fransceiver w/matching ae P8, noise blanker £205;
wan de module 120 840: 5wan 210 6M outbourd VFO for 250 or
25()(‘ §74; W2AU fiberglass quad (factory wa.l?d'l $90« W2AU
balun(factorv sealpd) $11,75, Tom Dittrich, WB2LZ

WANTED FTdx 560 new or used. Also adqus uf Ynesu
mabufacturers, 0, R, Clements VE4O R Binscarth, Manitoba.

DRAKE 2-C, 2CQ, xtal ¢af, 2NT, xtals, Iesg then year old, mint
condition, cartons, manuals, ccnmpleta 300 WNBGNP Dick
Wilber 5259 Umve:rsitv Susta Rarbata, Calif, 93108,

BUGW linear amplifier exzct as in 1961 ARR[J Handbaok pﬁ. 198,
Built 1965, Make ofifer. Hammarlung Hé} rec«werfon cond
$120. Steve Pachs girmingham Iown 525635, B15-698-432

160 meter Mmzmmr msonates any A0 or Bi} meter inverted
wefehs\olc on 16 mets dles 250W PEP., %2985 ppd. To
ggg Systems, Dapl, 4. 53 Abbevield, Lone Beach, Cali

HEATHKIL S3100, SB20D, SBG0O, SBG3U, SB200, all for $550,
Must sell, o Tribble WGC ‘L 1885 Acufna $t., N, Hollvwood

Culif. 91604, Tel. 3-965—

NUS Speciale! + Matclimg A(. supply free wipurchase of
xy GYL5O at ‘é_ PORY. + am-M Rolor wigurch-
of eombe Tri- tower, Hyfnm THEDXX at $65

T “Th.eipes Hf %5% Amateur Radio Sales, 24214
renshaw, Tornance, ahf 3,
TOROIEBS! Lowast anywhere, -Lu{, £10 postpaid. Center

d vinter, reconditioned,

t M M gf!ﬁ) JLKER,
per printer (all 60 5 Feed) $100, Pert

ta; 11;‘1 sm A fl e e!ectmsens tive paper $3—
‘iivﬁeg B‘&&mp A lni. an W%ﬂ 302A Passzic Ave, Stirling

PREPARF fer FOC gl
viged, ﬂitl&!e chmce questiong covering malertals

% in FCC & ¢ game form as FOC exams, with keved
answers. a FBM sheets for self-tesiing. Over 300
& P ”nﬁ: ook ‘&“’ﬁ:‘“zh R oneral Ciane
se ated where Pya’p Feneral Class
2'21‘&." 4 .76, Extra Class 'I‘%% d class postage
geﬂ

3% per er.wy fox fizst elass mailing, for aivmail,
oy
Urhandale Sl.ation Hﬂx

Gac
order to Po si-f‘heck PO Box 31564,
tECEIVIN(- & Inmdml fubes, transistors, all brands — higgest

You need Posicheck, Qriginal,

mnes 1A 50322,
scount, Technd kperimenters — request
ﬁs‘r{’l goz and sa.w" szlyrrnn 469pfenchu Turnpike, Msmeola

Q5T collection — J‘ub'
complete and perfect. | move too mue
WEEH Box Tm:son AL &6TO2.

DISCOUNT priees! Ney e mend, factory sealed cartons, tull
grranty, New Brake ¥ gmﬁeg.asssn 595. New Dr R4
B

30 (R ﬁ'smm
ea.$109) $89

1983 to date, All in QST bin

ch. Offers to W‘J‘KJHUI

(RP CQJ.S") $1-‘]9

New Hy-Gaj
N; e*:l‘i'?) $119, ew Lla.ssm 6 (Reg,
SI‘TI 3136. New X -Ex p??ttmg Crankup (Heg.
?‘ opaid New am-m  rotator (Reg
81"8 o8 $ﬁ§ B ll or :ce uvte an all amateur eqm%
ment, scounr. o Saks, 6&4 Labback, Texas 7941

TOROIDSE Uncased 88 or ]é[y % tor %$1.60 ppd, M.
Weinscheniter, Jox 383, Irwin PA 1584

HALLICRAFTERS HTAZ transmitier and SXLI01 maxk Y
{e{‘ﬁav&r hoth £3340. WA LEBJ A0 North Breadway Haverhill Mass

SELL HW124, HP13 power suppdy, Mark “Heliwhi?,"’ manuals
3150, WIDXE Jetf Peters, 460 Hukiey Dr Buffalo NY

HW12, HP-23, factory overhauled, #0105 WA4LBO, U- 3255
Columbia SC 24 208,

SWAP Heathhkit AA-21 fransistor stereo amplifier with walnt
cghmaet for HW-17 ar comparable 2 meder WASGTIf4 BOO
Waoodbine Dr Pensacola FL 32503,

3ELL HQ]IU exclnt enndy $126, Knight T- 15€)A 350 Central
Electronics 104 /458 §45, (Globe LA-I mp § ath &

AM-2 215, Drake Low pags TV-‘[D 12, Amecn [ meter pre amp
PV $12, BLW conx sw BBOAT §5, Mobile mike new 36, Dow Key
velay DE-60-62C $15, bpzuman key 5, D-104 mic 340, QST
Hensan A25 Trofwood Kidee Rd

magacines 25¢ each. Bob
Pittsburgh, Penn, $5241,

( &P}E&‘E amateur station, Collins T55-3A, 328-1, bIGF-2
Eh atlicTafiers 'F0) kever, vibinplex paddles. Shure 5455
dynamic mike with flexible arm overhéad bam, Telex HTW twin
headset. Heathkit Ham-Scan, monitor scope, cantenna. Ameco PT
preamp und station power %witrh Caslon 4 hour digital clack, All
cubles. All equipment ex('egtional!v clean. Package deal only,
%1775, Desk and execute chair $2040 extra. Rotor 40 fonl tower
vertical, trishand quad thrown in hree w1th coln, !ete pnckaza. A
comaeteinl gear, pnmaodified; wll my inclu WOLPK
Veeneman, 956 Hllerest Road, h.lg:m., [1[6(11 20, 31&-69’\-455(\

S5B-200 kw linear $195, Ronald M, Nagalas WERQZ L3300 Curtis S5t
Rerkeley Calif 94702 Tel 415526 {345,

SWAN Cygnet 260 8280, HA-460 6 meter trahsceiver $95, Boih
mint. T ship, WAZGMD 8 Hallis Place Huniinglon Stalion NY
11746, 5i6-HA1-9288.

]«OR SALE Lampkin 105B $125, Lampkit model 111 PPM 574,
Lumpkin 205A moid meter 8150, (guad scale), 1‘&-4973!0‘}{1{ sig
generator $140, HCA osmllosrnpe WwWoasA §60, R,
Cartledge KAFGX.

FLEXIBLE plastic call lettex signs 4" x 11* weatherproot, Specify
magetic for on-off application (o cars-trcks; adhesive for
Bermanent applicatlon for windnws, house sithng Leiter colors:
red, black, blue, green, $3 each, 5 Emr. Leiden Enterprises Ine.
18304 Staffnrd Ave Cleveland Ohio 441

NOVICES: Fine HT-40, manual, $45, | pay shipping Michael
Cole, WASZSL, 305 S, St,ewurt Freeport . 81032,

SELL Heath SB6LOQ 370, SBR20CG $120, Instmcttog:ruph with 20
tapes, sIow to fast $45, RUA Inst sig gen & and f £20, Will ship
prepmd east of Miss WARZDT, 41 W James Fulconer NY 14‘733

t’all,GUl'I‘ﬁ foxr B slgctromic projects. BRF, andlo andf&dge
lete 1.

HE4SE B metet transceiver and vfo, Heath tower and mobhile

M Elec ! cs. Inc., Bax 46404, Seattle _pB’ 11 #lement beam, atl for $85. TA13 bheam, UDR
WS oK1 X in.mhies mtm- 350, WERPAA, Call B16-1V$-4295,
UMMY b%n $'1'.95 wirad $12.96. Ham Kits FOR SALe: Heath SB200C. 53300, SB4ON. $600, WAMSQ 7908
90 Box i me{erd NJ 07018, ' Juntper 8t Miramer Fla 33023,

1y isssen Ot Radio News, Science & [nventton.
iperimln Radocruit Modem Elertronics, Popu
adaast. Age, 1933-25 Caliboo

Hlprary, a;rn-e Nelson. W 4AA, Concord NG

Electncal

]#;6 ad&n‘

-110 AC 888, Ly WARGUA 213-CH1-8855,
ENGRAV plasifc 8, name plates, $1.1 ¥, T, Connox,
T8 Edwin Street, Boston, MA 02_124,

WAN’I‘ED_ BU34E receivery, Siate condx and best prices. Lee, Apt.
5, 183 N. Chester Ave Pasadena Calif 81106,

FM PICNIC Sunday August Znear Angola Ind. Big pnzes, free flea
market enlertainment for the Iadies wnd kids, Plenje grouwnds,
campsit 8:} boatin fuud. soft drinks availaple, rain or shing, Call in
freq 146.34/146, 48,94, 82,625, Forinformation contact Ft.
Wayne Repeater Assn. Box hhzz Fort Wayne Ind. 46806,




HOR SALE 44004 tube same as new, l('rivle n affer, WASOUX

Devid Wilheimus Route 3 Boonville ind 4760

SELL Lafayvetie’s HAGHU H meter trovers, with AC power sipplies
2 for 170, (144PQ w2 33 Washinglon &a, W, [OP NY WY tom 1,
21253391 46,

558 xmtr Heath 5B401 with xtal pa‘ k, mink condition, Sacefice
t"{n" bMt ntfer ovey 2, WAHUL, X. L. Mize, fouis £ Versaitlle KY

GON h H¥H. Eico 720 transnalier $45, Lamvette HABU via 15,
Both good, with manuals. You siup, "Rnb’ WRAGRT, Georgia
Tech, Bnx 3626 1, Atlanta, (74 3043%,

WANTED; AU ol set for HROBO, WIUYG, F.
Kingston 5t. Westchester Ll 501 B3,

MANUATS == BURAPA, R-ZUHURR,
Hundreds  pmore,  Lisk 20e 5.
‘Washingion, LC 20027,

EAFETY Rell ciimbing — %15, 8 4 dixh $80, T ke counter 110,
{tm?.nr 'p'rnp miteh S4b, € mduplexer 8116, FOB. Lank, 1081 Aron,
ICOAa,

NULEO0D) mant condx 849, Walt Stinson, WAWSOE,
inflege, Galesburg, LU, 61401, Phone 308-243-09141 .

GATLAXY ¥V Mk 2, ac and dr supplies, vox, calibrator and mohile
mount, Euxcellent Suondition, in Griginal cartons, $428, WAGEEG,
416 Antelope ''rail, Parker, Coln, k(01 14,

IMPEDANCE l’mdgﬁ Heath LE-18, brand new wired und cheched
g nns%pa.t ale Williams, Ka# UR, BUT Wainut 5t, State College
&

SALE; Hammariand HX=504 amtr, Johnson Han
er® Sx-1U0. L1
BY 40243,

EWs-1 Excellent condx, like iew, iw bugs. ALl cahles snd maduals,
mlays, Ans, all inguiries, WH415) Wayne James 2405 Glvnn Dr.
Atlanta GA Judle,

NT‘B.DF 1 Btk gd. ARKL Qandbool, Jan, 26 QST, 1924, IHZh
o227, 1944 eallbooks Tor persotial collection, Fave cish or trad.i
Ln?t‘e]nal. K&6NA Warren Davis, TRO N, frund Ave Pasadena, L'ali

Falan, LUs4L

R-A904/URR, $6.50 each,
Uiajbaive, 1HUE Koonne 1y,

Knox

r |{, Hallicratt-
good condy, WB‘}AAQ 306 Caroldale Middieto wn

Bhl: Lrake 1-4 1 excellent condition $825, Also the fullowng

elean pouipmoent in pood uperat‘lrlg candition: Viking Yaliant

smu Heathkit DX-35 $45, Hammapund HQ-110 Ao, KR A
Maury Tepper, 730 Eversole Rd, Cineinnati Ohio 45230,

x‘(.)li .!:-ALP, Heath twner 25 ylux its rhobile power upply S140,
ka:mxﬁw L. Freeman WG E TROS No, ded 5t, Grand Forks Mol
2]

RCVE Latavette HE130, with 8 mtr cunyetter, extermnal bfo, xial
ralibrator all good z*nmflhnn Hanth BX 3 wmttr vebuilt. Make
wifer, B, W, Yerburoy, 37T W, First Ave, Dugway Ut 840853,

E: SWAN {40 ke, 11 &10d, plus shapmng,
E: ?NEGDH,,HU,‘B'F?, mike, ball-spang plus shipmng,

FLOR SALE: Z0A wb exoter FWw, thunnlerbolt linear final F,W.
\nlhns A2V, s TRAL w2 filters, pa wodifications,
tlutninurnicator 3 2 meters. Al Perfect working coadition, Hest
"'?e“i l}s‘.'?iAll»i 1115 Withs Ave. Albertson NY 11507, Tel
Lle-62l-5181,

SUN'E NUC B0 National’s famous “drewn receper,” complete unth
spenker and XCUMNS deluxe ealibrator, 2500 FOR Seattle, Mexlin
Vialbon WAS ACQ 1401 B, W, Cloverdule, Beathle WN 98 108,

LVOLLINS KWMZ, 30L1 with extra 81 ] As, Bl6F-2, MP-1, Package
fnly  SYIRO, FOR rud-anapnns, WAGTYPI, RA5E Rroadway,
mdmnaprﬂmind 462

WANTED — Johnson VR switeh. State eondition and prire. For
snle — National revr NBS-1 ¢amilar to NC-183 but has welectible if
gaumfssl. Excellant cnndmnn KRG, You pay shippuog. K@EMS,

Bk

FOR SALE: 1483 HQ-IT0 wiclock, wol used mmch, goud
vandition $%28, 1969 [V-608 fransmitter, mint condition, best
uEfer. 1Y6M H-100A recever (less enginagl knobsy #50, ‘john
Wyneott 1117 W, Mam 5t N, Manchester Ind, 485142,

ATCENTION [1Xers! Une of the hest incations on the entire enst
st 18 for slue. Hrick house, sate roof, wil-hot water heat; 4
hedrnnms 14 baths, plus radio roogn and Z finieherd roms in atdie,
Hituaied on 4 24U fast hill over lonking the uevan, Bemtiful 28
wmile view, Agsesged veivution $11 6401, Prve for ruick sale 8000
which includes RO foot B.5. tawsr, 10/20 meter benms‘ ilowatt
srdeband  station,dining toom tummmn eleattae  range uod
seitigerator, Repsn [of selling, reﬁrm,’z in Hnnda t‘s 2MPA, Box
P4, Highlands N 07732, Phone 201-372-1271

WORLD Hadin'sused ey by erl-t.erms—xuamnton' (innset Ul
- RB1TH, 98, SRTIR0 — 31449,495, sun 380 — H7BY.HH, Sw
Luu,r::-' ll—'@J"l'-! ‘lb h‘l‘éu K40, Apdehe — &49 Yh. I’lKhU—

K - 2319.95. HQIS()A & ‘-145 95, P60 X (reeik) —
$269 35 uglaxt ROJU — 2h4w, 9b, % — %2UYMB Dy LA —
149,05 Free “hiye-book® list for mm'e 3415 Weust Broadwuy,
L‘mmml Bluffslows bt bul,

NADIANS: For sale, eathicit HW1 2 with ac and dr powey
.upphee Webster bandspanner antenna dod mic, RCA CR91A
weceliver fsarme sy ARYK). Marcam 13145 fm mamile enmplete with
rtals 4R0940, A in {uut] cnndition. With manuals. (her
veeeyers list nn request, VO EC, Box BA3, St. Johp’s Newfrand.
land Canada,

HHE-~LUB with homebre w filter 80, Fico 720
rmnt condition. \lan Schneyer, T454 Hu
iy

40, 2R vio w2h, All
in Rd. Phila Penn.

DRA KE TR4, Power xu,pglws A4, lJU4 nnd MS4 speaker. $600.
"2!,’46*‘”‘” WABARH, TH0 Nylvan ‘Av, T 3, Mountain View (A
d .

NATIONAL HEO-60, coils A, , atal cal, speuker 200,
E}:]ig}ht P18 wmir 40, WAlMGJ iBﬂ(-mv« e, l.nxmgton Winss
i

Rafk RKfdn OBEE dweller antenna with rontrol, excellent
condition $4b. Mo shipping WlsvQowhle,

FOR RALE: Heathlit HW-124A good condition, crystal enlibrator,
WIDQJI Norwalk Conn. 208-B46- 1758,

WANTEID: Low f*eauency converter Livake 2LI, Hohsser, 1790
Brackner, Bronx NY 10472,

WANTED: Up-o-date roll chayt part. No, $25-0018-6 and manud
for Philco tube tester model 9100, Top dolar paid, Gerald Maore,
Hidney Mich, 4885S,

ULD QAETE— 14943 to 1960—"T ropies I\'JlSaTlI\,E. Aulses Hadia 1‘-! 3E $o
1941 complete, Plus misrelanemus old Handbooks and QT Wake

sifer, Wl deliver ulthln B0 males. B, Knowltor, 294 Waiton St,
W, Hempstead NY 11552,

TOUR kit TOf(";'-‘!ﬂﬂsl awemhled vnred tested, Bxample: Healh
58220, 2 kw jinear $80. 21s u: ent 0ﬂllhrutinn anej
repair service, Tony Mangeri M’:wD(J 'iei 6{’1'-1-354—-‘.“32’1 11T E,
{edar Ave,, Oaklyn N Uaj o7,

FM equipment 2 meters GE progress hne pi-gaN, au-watt basy
station, Four channel with atals tor 146,34/, 94 4484, and
JiB).78, NB recewver with nuvistor preamp, Very good m,nmtmn
EAGD FOR, GE voice commander partahle ali iransistor reeriver,
l-wabt transmitier. with xtals for d47.94, 8100 £UH, WADBWGOQ
4911 Western st N.O. La. 70T B2

QL1 gear: Hallierafters SX-2K receiver, ( olling A10H exeiter hest
uter, Howe, Sox 1 1%, Grand Lsland NY' 14072,

WANTED: A CIF receiver in puod cuiidition tuntig in 1b-500
Send info and price in Joe Seung o0, ARC, AP

Hedsl.

SELL: N/PDEOA dagital {mntem *1uo, Larpe quantities Fenwal
thermmswitches and teflon at giveawsy prices. Trammell, 1607
White Ulak CL Martingville VA 24113,

Sale: Generslstetion, junkbox, oo Hme to ham_,:,kni:’ tnr list, Inhn
{Gruntham, 2045 Bea.r Ridge Rd Baltimcies: W 2718

TUTTTON rvatzed again, SB-101, HP-J!S n SH-610, ow filter $'-ITO,
BR-300, ew lilter apnd spity 32100 Hoth mmt wetstanding
nerfarmanes, metteuions awsembly, Giladiy demaon Also
heath HQ-10 seape sab, iM-110 VTVM 820, HM-I0A tunnel
mp‘grar R16, (G-11¥2 Sig zent & (B, Fybras with laocud deal w«zm‘r
An} ;:vq_.?dstéock #3100 1IBth 5t, Kew Uardens L4 NY 11415

HAI’,I’,I(,RAI"‘I"F‘R HA-1 fube kl,vrr $60, Hrown CTT, kev, ¢
paddles strmght kev on same base $10. Heath Sp-s11 <\mu
maonitor 850, Heath 'TWOey 526, Fico YUntH capacitance fresistange
tidge $l') Tymeter 124 GMT digital clock B0, Dow-Key T2
ecogxial relay SP3T 24 vae with remnte control §15, Elertra-pnire
A28 RNB mmbke PPT desk standidesk boom $¥th death T-%7
trangistor cheecker $3, TDH=-44 rafator used 1M ft cable 26,
A R-22R rotator new unused 26, Al litle used, Kits profession-
ai‘!&(w;redftested WALWAO 1816 Fomey I, KW, Hunidsville Al
ORI

Q8T before 1997 and amateur teletyvpe pubiieatinne wanted
Orville Magoon, 941 Oabdell Dy, Menlo Park Calif, 94025,

COMPLETE Drake statlon, TH4 AC4 NC4 swantenna. Alkband
mote funed. . W, Baker 47408 Memortzl Dr. #elleville jt.

VOR SALE: NCL2000 5449, TR4 w/RU4 $480, TRIZ 3109.
ﬂam-M %749, Johnsnn n W niatehbng wicoupler 109 HEO-HU
-l coils $219, Flectro-voice 654 mike w d EHH Heath
HO-10 momtor gecue $35, Shure 404 mike $12, Paco 5 aseape
Sef) K24, REW Inv pass Eilter S 14, Am?ex stere o ternrder madel
TaL Seiu, All are excellent, Adso SB-44 gidml broken} $149, Dave
HIYMK 64321 Mounttord SanJose C A 95

HALLICRAFTEHRS HT3T with 4-811a
Etgrh%g cabinet ¥350, WARYTT
2798,

ruinded p;ﬂd linear in
awthome bl FTHOK,

COMPLETE station, Swan 30 with power supply, mike, anieona

.ands ﬁ[}are finals, s.ﬁsu lsrie Brucker, 2324 Boston Kd, Bronx NY

10467, 21 28555207,

JUOHNSOMN Invader (GlU(lwmswhleﬂ manuul, new P1. 175 cond., as
new 2425, Hmkp IMA wiMS4 otig rart new $2T5 Pannramic
scanner PLA S2p- 465 ll'ﬂ $4b, WHRABM Hoger Hatista 1219
Tavlor Ave, Hmnx !\Y 0472

HAMMARLUND 'HQ 170 exm-l]ent condition with mapual 3160,
Elmac & I-67 xmatr %540, Paul l{uckdesche] WRINK, A8T Habin-
wood Rd., Westwond NI 07

HEATHRIT XX (04 cixovertied tar ssh, wath {re%wutﬁng cun troi,
Heathkit SHIU sideband adapter; Central Blertronirs M
nultiphase analyser; sl on nlm-stmcunn hooks, Unthe air tdaiiy
unn[ supplanted by mgher power ng. Best offer aver ¥140, WaPPH
1104 Wade St nghland Park [H 60035,

SAVE on all makes of new and used ham equpment, Write or call
Fnb (Girmes K9 Aspen Rd Swampseolt Masg 91907, A1 1-5R%-47040.

COLLING KWM2 for sale n‘lth e and mobile puww sypniles;
mohile maunt; 3067 hrear, extremely eiean. $1150 tekes all.
K ZENC 60 West Hottman Ave, Lindeohurst NY 117587,

Q8T and £Q enllertinon suoe hack to 1931, Trade for anti
radios, All serrous inauiries answeredd, \zm- For it B, . B
w 4DB'1‘ RENK, Winston Salem NC 27106,

SELLs z?.ﬂ % Uiy 946 to idate, wach: $2/vr plus smppmg. n
Bvenr blocks only, Stnved fiat, in good u.:nd!hnn Aldsa A RC-B
veervers, wxerllent, mil-used, upconverted, I,6-3.04 3-5; (2] b
514;;1:-@: Ned Rauh, W1RAN, 207 Thames St., Nesy Finfidof ¢
Q320

JOBNSON Invader 2000 complete $375. Drake H4 261 Colims
T5A4 $345. Clegg Venus § m H5K campleie 8275 218 linear
5195, HE34A 8225, List available. Jobn K\dk.sty': WRENT 18
Hillcrest Terr. Linden NJ UTQ36.

SALE: Fiﬂuth SRR copnpletely butlt, never psed,

K'JQI.I!, 222 W,
H42-126%.

140

%3%6. FOR.
Anderson Av.Phoemz Az 85UZH, Cel, G-

VIRELESS seis, parts, Lntalo(f.s hought, t‘ruded Laverty, ;18 N‘
.\' rrombe, Langdowne Pa,

HAN Tieket— the amateur rmdin lieanses eourses for Noviee,
(wnerul Advance, Extra Class, “FCC mukes it difficult to get o
ham livénse, , ., tef Ham Tirket make it eaxy!” Courses may b
ieased ur puichased. Write for brochave, Ciayton Hadio Go, 220
Mira Mar Ave Long Bearh Ualil B0RUS,

STEAL my Drake TR- SHJAU-R for §428, HT-4D and K140 for
£110, Teddy Leonard Box 261 Welcome NC 27374,

NOVECE crystals « Texas) T80 each, Alan Sehaever, T484Ruskin
Rd, Phila Penn, 19151, -




GALAKY V_Mk3., AC-400 power spoply, HuU-1 coascle, Hy-1
eitete vfo, 50 vox, SK-44 mmke. - 4 wattmeter, IRA%Q
Hess than 51 hogrs nse, The %650, CWIrE Depilli pu‘
kv -".'-";’IP &G F‘P 12, Wildwod N’J [}H?hll ‘I‘Pl a09-RE4-31N4

SWA
WA

i

. 11TXC pis, 8478, Mosley MP-33 triband beany 84,
Balun %10, Bud KUk 10 low pass fifter % 18, Transmit xtal
ralaxy FM-2L0 86, Ron Perry, Gien Ave, Fishkill NY

N 500
T4
14 for

)

DRAKE IH4, HV4, ALH, 8600, EBacellent condition, Ju
realigned by hl(‘fnn' (‘Jngmal eartnns, mamzals, WBZVAE lﬁi)-dl
w55t Howard Beach NY 11414,

ANTENNA hamebrewers onldy, Mo gimmicks, No lnstrections.
Guaranteed grermum quality reinforeed fiberglass quad spreaders,
_&;iytlen'at 'iH 6 each. FOB, Bdocralt 54 Johnson Laue, Bavihons

NCX-3 franscewer with HEB AU power supply. Excellent condition,
SRS, K1WVY Rrure Tis 97 81, Stephenst, Apt.4U, Boston Mass
2115, 2613261,

BECEMAN 6146, Traagstorized 30 MHz frequency counter, 8
digit electroluminascent display. Lhclades 014 LDVM plug-in,
Htab!e‘ agcurate, $650, Sundiek. 975 Conger 15, Fugeoe, Diva,

< HF;I INS KWM2Z plu; makehing speaker wral no, 13271, lsed
very little, Exceptional fine condy, 8710, Dan Keefe W2MEJ 37
nghndge Kd. Hartsdale NY Tel. 91 4-50C3-6148, Zip 10530,

l’FORIA Hamiest — Septermnber 20, PEﬂt‘]a lli , 3k place as Fast
veny, For defails see Seplember issme né hamfest calendar,
Advance regisiration i1, 50 Write F’e-a're JVUP WUNIEE, 419
Stonegale Rd, Peoriz IN61R/1 4,

FOR SALE. L,nm#:]ete six met#r isi’.l system hy Swan, 2H0C xevy,
LITX power su maodule, e, module, FP-1 phone pateh.
Alyo Electro- ‘:nu'P WOOR mnbﬂe mie,, 4 ring kbrn (used: pond) 3
TnE Satarn and wwdt (never vpenedy, LOO Belr]en R(zH-AIu
Polvtawin many new spare Dubhes. Tirst $400 takes oil.
WAZYWMZ 12 B, Cherry Hill Apts. Cherry ¢l NJ ()811.14
608-863- 1 9‘7 ar h()‘%nﬁ-}-d- G,

HOSS Teader Ed Moovy says he will nol be tndersold on cish
deals! Shop neound for youe hest cush price and then cull or write
the “ftoss” hefore you buy! New Sqaipment: Factury Warrant:

Bl IJK-ZUUHHI) Unewr $895) Cash gricy 3GRE, New early moriyp
) micraphone [($43B) cash ptice $329,
MLV linear, 2001 wnttx;($4‘l’t) rash price $31%,
New Rohn & toldnvey towsr prepaid 199,9b, MNew Mosley
Classic 34 and dermno Ham-M rofor 81 Tsed equapmnnt R4A
$279, HI-17 81A%, ThA4 $299, 2B ®i6Y, Galaxy b $2¢9. Two
lnentions: Mnnsv Elecironies, Phone H46-2R21, Box bBOE,
DeWitt, Ak, 72042 and “Moory Electronics, Hill Davanl
‘W’IF'QX) 415 W, 33rd. N. Litlle Rork Ark,

\..-l.irl.LlN‘i THA-d 3 ke and 21 Ke tilers, In perfert r‘nndlt:on
$.'—{Hg tn}m Mnyin, WNKBAV 1146 Sonnet Ave,, (scoda,

Swun 260 Cwvpnet with
Cronset GoB

FOR SALE. 8X144 exvellent condition with all Hiters und srystal
ealibrator $470. RUA WRbBO-R signal generator %15, Prices FOR
QTH, Act Champagne, Pratt & Whitney Aireraft, New Britain Ave.
rarm,\ngton Conn, UEHEY,

AMECO TR-6% wivio 8136, Lpfayeite HE-45B w/cables und mike
5b0, Knight P-2 Swr mefer $1(k Any reasnnable nffer conmderad,
Rogu Lrewitie, WB2PZB/B, Rox 475, Milford, Pa. LB337,

 METER feat: Heuth 'J waer $2b, Motorola 41V fm ac/de power,
Y\‘HkP als, §4 B-h22 profesaonally xverted. Heceivers
#Lgy upeu-Pro” qt“)ll Heath Cheyenne MR-F BO-10 ssh &
pt»w&gﬁa—hr}gr&ﬂy S0, Mar  pwy  supplies. Uarl WBEHXC,

AWAN l':fygt:et 266, Mint cﬁudx. First $3ThH takes i3, Smith 30
Imlay St, Hartfard, Conn, 0610

CANADIANS. Sell HH4I‘I] trans.nutter with HOP2T-A_ mike:
SHEOE receiver wath HS34 speaker and heudphmlﬂ, L2000
fineay; Al 1969 wne«. ‘H*‘T H’Z 3, 5k Guail, Kitimat, B

BT = Maoving to Fla. Also TAZR, 65 ft rrank up. Ham rotor — all
ur pu.rt M. Uahen 40U Brovkhaven Rd. Wallingfard Pa 1 90RR,

%N'[‘lQUE treasure. 1923 Crosley ‘Frirdyn peceiver walpud rubinet;
Sterling B F]Im‘lnﬂtl’ﬂ" I"J‘J.i Radmla laud ﬁpeaker 41325 hornt
Brandes headphones, A ng BExerllent, \s package and
g:;klu . Rest affer m:r-w S;H‘n’) WBJHHH RIHE Fark Ase. Manhagset
N 03U,

HW'\N 4H) external vio and pwy soy %375, A-1108 unuy‘d $75
CHSW-24 triggered swe. ]i‘ wope 565, Going to vorllege 'S et frla
uller oy 2if above, Mike Rowan \'\‘H'UQL “m.s-ﬂm- BULY, .-)ﬁ:—]":
Pine ree Terrace Falls Church VA 22041,

HBLOL (cw filtery HP2I, HP13, SH600, factor
HB20G, 2l $600, WAL, Fred Arvirson, 264
Rocktard, 111, 61107,

COMMEHRCIAL leense tutoring by mail, Pirst and second
tadhotelephone, Anthor pnpular lirense hantdboolks, BEdward Noli,
Box TaB, Chalfont Pa. 18914,

aligned

plus
Timber

rails,

DIXA0OH $75. 3 months, mint condx, extras. WBEBDS I} 506 Grants
. Dayton O hia 45469,

CHRCUIT Board, fiberglass any size 4 cents v.guare Jnh, Tmamain
&3 pewstpuid, Frontier Blectromes, Orr Minn b8

HXMa01 Mhk-EL 81258, NC-BB $30, QST 1%0-!959 %25, W"E'(:Q
| i% 8tanybrook Rd, Sommervidle NJ DEXTE

THA 4 serial 4643 siow y
I&oﬂhon 5electw1ry xtal

EEN

el knob, 8.0, 3.1 anr! 0.5 filters plu-; two
Filter. Fetlect condition, 8406, Will not
, Sehneider Jr 7005 Wake Forest Drive Caollege Fark Md

SELA pssarted electennie junk ¢ nd magazines, Stored in Brooklyn
I;JY" %4?’\-_!{“(&7\{:91':: W2TCL 70 Polifly Ra, Hackensack WJ 07601,
IR AR

TOUR Heathkit pml"ﬁes.mnai wmd dph“%i' sed and calibrated for
1B of kit p‘rwe dohn C, Allen, WATOA 1232 N.W, 2074t Si,
Heattle WEN 98177,

Gonsel - Clomamunicator FAA reedel %al"a
continuoos vuvvrm{e receiver SSBICWIAM 8375 National HFS
27-260 Mc. $64; $32 Me. converter $25; Burd maeter, etements, \p
(,urratur \mp:zr Specinim analyzer, several vears QST-OQ-TR,
Braoks, Frade vmr,trrm‘ gear, huoes, List SASE., WAAPE Box 41195,
Adlington VA 28204,

SELT Collins 8«14 receiver with 1.4, 3,1, 6.0 mechanical filfers,

gear raduction dial, cabinet, manual afd plug in GE sideband slicer

FT60, Alsn RD-BZAJUX  darsimile rerorder with OVT72/0F

frequencs shift converter §1560, Also Kleinsehmidi teletvpewite v

"!‘"1‘ AA TG BEO, Freight Callent, Al uhte Sehwab dr. H60
Woodmere Blvd. Woodmere, LI NY 1159

F‘(‘)R SALE. NMXBOR, ¥ erystals, key call only 10 manthe atd),
relay, DX 1LH) Yecriver st wphe penker, code oseillator and ew
-Ir‘lPtrmP beam filter, 30t RGo-U, 81 only $ihn WNOZX W,
Witliam Windham, [02 £ $.W., Miami &kla 74304

FM Trangceiver = Solid state, 5 chanhel dual (‘nﬂvP'Mlnn recewer
with mrer hamical filter, {0 walt transmitter, Inciudes mike, 2o bile
Dracket & A4/94 crystats. $440 FOR Denver, VH F Assuciates Ine.
Box 22135, J.Jenver Uolo #0223,

WANTED HP-13 & Husiler mobile ant, (Send info on resonators
avail), Alse tone putch, WB2ARO 1R Elmira 86, Hirks. [1201,

CRYSTALS wirmailed: MNoviee — all frequencies, all bands,
aceurate, active 1-'1".24-'-1'31 B0, MARS, manne, ssh, (D), ete, Fast
stervice from Mid-America, Custom Anished elch stabilized FT243

Callins h1d3/R3EA

Ak BBMRRGON kilocyeles $1, 90, (Minimum five, sune or mixed'

#1.95). (Nets, minipnrm ten same frequency $1,45), P TUlk34989
and 5#01-12,600 fundamentels and 10 QOUD-20,000 overtones
F2.95, Add B0c/ervstal for (K% Add .w,'rrystal for HU-Bju
Hermetins ubove Z0U0, Airmail 10c fervstul, surface Ge, Free
order-bulletin, Tour crystal sonp since 1H3d. O-W Crystals,
Matshfield MO 657 06,

WRITE, phnne nr visit us lor the best deal on new or reronditioned
wullins, Dhake, Swun, Galaxy, Hallicrafters, Hame'lund, Hy-(iain,
Mosley, Waters, Henrv Eineax, Bl Ineat, tuue)e,mts’cnr\ orhm‘
eguipment, We TV 0 give vou the hest cPrvm:- best price, best
terms, hest trade-in, Write for é'm“‘ tists, Yuur jaquiries invited,
Henry Radio Butler Missour 54

TRANSISTORIZED &M a-om iransceiver HA-TH( &
Tattery pack %1089 08 Dennis Dauben WREW YR, S3407
Lir. Lia blesa Calif 82041,

BELL Hallicrafters SX@8 veceiver, matching RABE speaker, plus
Heath @ multiplier in exeellent condition § L, Mew Dow Ray
DEG0 £15. MeKinney, 8ox 1TR, Freer, Texas 78357,

WANTED HRO-T with all onguml quIs A t,o I unmnd1ﬁeri and in
good ovdex; ail areas considered, N, K .. pre ferred, A. H. Glines, 46
Winter 8., Quincy Mass, 61 7- AT9-515

<ariahle
anonu

COLLLNG T5AH with .5.1 ke m:er 100 ke. culih, speaket. xgoduct
det £250. 4-% Telerex 2m heamy it Ham M 885 'C
WIiQAK, b Harrisnon Ly, Hamden Uonic (ko 4,

POLYCOM 62R A-2 meter iransceiver, mike, mobile 1mount,
uuhles clean $2010, National Selectoject %10, Heath @ multiplier

Jdohnsom mabile vio g15 WYQFR 25 Cameron Place New
ko: helle NY 10804,

COMPLETE kw transmitter for ﬁ-h[cwfam Heath Apache, SB10,

Warrtor, Excellent signal quality. With all eonnecting cables and

;mmlk;ia;v{ f]% Joe \.uylor KAMNT, 159 Northamptou $t, Bangor,
Pa, LAE

MOLDEL 1Y onmph,h- $890 vou prek np of wili deliver lll!) Imles of
‘Hartfn{ldna%lﬂll Can’t ship, WATLSM 673 DartHilf #d, Rockville
ok, (HORR

LJRA-ECE TRA with ac wied do supply losg Chan ane vear old $550.
RAA R280, kier 717 kever 46, Al are bke new. Ull puy shinping
in {L-Jz:q_}}(:ﬁ;\'av Chartes Seerest 1271 Milbaurne, Flint Mich

ALLENS 32A-1 2475, RME DB-43 B0-10 mir preselector $20,
Heavy durv Hallicrafters {audenbnomer rofatorfindicator & [0U,
{L.)q}e%rd:;zz\) new), FOB W, K Burey Lane, Rol!mg Tt Calif

SB1I1, ac -\‘u[;:plv Yaesy FlLdx 2000 tinear, HD-i‘iEpatch HBSUU
spenker, 48 mike. %500 plus shéapmg or best uffer [:3

Rick Lederman, 3218 Romaker Rd., Tnoiedn 01H, 43615, ’]Pl
F19-841-3T47,

SELL COLLING 3081 800, 531284 8130, CF LOR %4() Heath
Ha}-13 $50, Wagnuer Ximr #6010-0-3800 at 1 amp 110/220 pr$30,
All Fob, WA LH, Rev, dittner, ¥ ia Minn, 56792,

WANTED: Hallcrarier SX117, Paul Queer RD2 Troin Pa. —

CLEANING Shack, cxoes g.ear must o, 2 meter g'e
Aepotron BN15s (E\ 147 10vy — ?35 Haar TR4ZRs (H- 1‘2-'! i
anly $4H eaciy have ane 4= [00R for $28, Horan 400, ‘ldvsufpplv
and vio BHYA! SBE-34 $295; Swan 350 8375, VOB Deerfietd
sevioae buvers send deposit. No bull all good equ:gmynt Mel
Hragass: WOLEF, 803 Deeefield Rd, Deerfield 11T 600!

::FL,!., swap, 13 fool Folbot (foiding boat) for ham gear or cash
et 5300 value, nearly nevw, Hoat breaks down to two s

f.l weighs D) Ihs, ‘Wank transceiver, WYDI, P33 E,

:19 Lane, Seotisdale Axy 852563,

nF‘I I.: Heath fransmitter H¥X-10 plus linear araplifier, HA-10,
nuknuads, extra crystals, Dowkey copxial relay, original rartons,
HA2h, aekagﬂ. fm, Mint corndition, pro-wired, no wodificas
tions, factory«hecked, Bill Robinsotn, 1640 Wandering, Monter-
ws Park Calif 91734,

FOR SALE: qan FO0H transcerver and pr-wer supply with
Shuze micrephone. New in original carton. Used six times, $400,
l-vi’gme TU Hllerest Ave,, Larchmont NY Iﬂﬁdﬁ 'l‘el 914-TH4-

I-()R SALE or trade - Remington Kand Univac model 60
gmputer, complete with ali units and exfra storage cabinet,
\\”JRXO A5% Saxenburg fd, Butler P, Loutl,

LIKE new TR-4, ACE, and 8 V-3 with cartons §450, Will deliver
t 100 m.tleﬁ Bab Blaney RR4, Decotur, Ind, 26733,

HPJATHKIT bBlUl HP-23 ac puwel xupply

SUH H:e ﬁlter %340,

Tam  Tute 105 Sears  Gd,  Waviand  Mass, OLTTR. Tel,
Bl T-3RR-4N Ko,

HipTREAC 345 Ronald M. Nagats, WEKHQA, 1430 Curtis St.,,
Berkelay 1if, BAT02, Tel 415-52R-T345.

HENRY 2-K, luw time, lthe new, $400 firmn, You pay shippin
EdpBH, ! ¥ k RinR.
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refinement of a classic

Well, we've done it again. Had the best value in a deiuxe‘tré’:\nsceiver on the mar-
ket. But you know us at Swan.,.can't leave well enough alone. We're always try-
ing to ‘make a good thing better. And you know what . .. we! did!

T P g

\COTPOE 'd in yolr set if
Hh a soldering iron. Write
fo klt'lnformatlon

305 Alrport"ﬁoad‘ -
Oceans e, California 92054
i ary of Gubic Corporatlort




WANT MORE FOR YOUR MONEY?

A mobile rig is great tun! Let's vou enjoy hamming while you are rolling - ¢ross country, or
to and fram work, {Or, while waiting for the ¥F in the shopping center!)

But, don't let your Q80's be broken up. or lose those rare DX caiches, because of ignition
CIRN (especially from the other cars, or buses, trucks, etc!)

A good investment which will give you more ior your money is 2 new Drake TR-4 with nolse
Blanker built-in. You simply have 0 rot hear it to believe it - the QARN, that is.

And, dealing with Ham Headquarters USA® always gives you more for your money - alf ways,
Visit any of our stores, or drop me a line today. TNX,

- 73 Bl Hamison wnn

(GNITION NOISE
1§ GONE!

Now with
Noise Blanker
built-in!

34-NB now factory-installed

SIDEBAND
TRANSCEIVER

Years of Drake transceiver design experience make the
TR-4 one of the finest availabie. Ahead in circuitry and
gompact lightweight packaging, it is ideal for mohile
use, portable, and vacations. USB, £5B, CW or AM.

SES995

Order any Drake item or accessory - HARRISON HAS IT!

,PROMPT ORDER DEPT..

SINCE 1925 I n
We carafully pack and ship ham rrlsa
gear, accassories and parts to a

most any part ot the worid. & "o
Address vour orders to: HAM HEADQUARTERS, USA
20 SMITH STREET NEW YORK CITY + 8 Barclay St. * BArclay 7-7922
Farmingdale, N.Y. 11735
Please inclide ampla postage (plus JAMAICA, L. I FARMINGDALE, L. 1.
Y g O oDENS 139-20 Hillside Ave, Route 110 at Smith St.
[ TO (516) 203-7990 OR (212) BA 7-7922 J REpublic 9-4101 £516) 293-7990

144
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For $450,

you just can’t beat
the Yaesu FTdx 560.

You can’t even
for $800.

How come the Yaesu is such a good
deal?

First.of all, it's made in Japan,
where people do painstaking electronic
assembly work for  lot less money than
they do in the U.8. Secondly, it's prob-
ably the highest quality transcelver
made anywhere in the world, regardless
of cost.

Also we import the Yaesu and sell

beat it

To see how much more.you get with
Yaesu, send for our new information
packet. It includes things like a chart
ang photos that compare Yaesu and
Yaesu workmanship with other trans-
ceivers, plus a complete schematic.
Study this packet and you'll see_right
away how much more value there is in
a Yaesu.

it direct to you, eliminating the usual } . =

dealer profit, ;
The Yaesu FTdx 560 Is a fully assem- |

bled, fully guaranteed transceiver with | v »

560 watts PEP of 3SB power, 500 CW.

Included in the selling price are many |

of the things you usually have to pay
extra for, Like power supply, WWV, cali-
brators, VOX and the one-year warranty.
And a {ot more.

SPECTRONICS WEST |

Box 338, Lakewood, Calif. 50714 / Telephane: {213} 421-6167

SPECTRONICS EAST L

Box 1457, Stow, Ohto 44224 { Telephone: (216) 9234567

["Please send me your free Yassu FTdx 560 |
i information packet:

Narmne.

Street

City & State..

e e ldis e - ene poe—en oo



Separately-theyre greot!

R. L. Drake quality-built R-4B Receiver is versatile, accurate, dependable, as is the Drake
T-4XB Transmitter. They stand on their own merits used independently, but. ..

TRANSMITTER

@ Covers ham bands R0, 40, 20, 15 meters completely ang
28.5 1o 29.0 Mo ot 10 meters with crystals furnished; MARS
and other frequencies with eccessory crystals, except 2.3-
3,5-6,105-12 Mc, o Upper and Lower Sldeband on all
frequancios ® Automalic Transmit Receive Swilching on
CW {semi break-in} @ Controited Carrier Modulation for
AM is compietely compatible with SSB linear amplfiers
® VOX or PTT on 85B and AM built-in ® Adjustable Pi-
Nelwork Qutput o Two B-pole Crystal-Latlice Fillers for
stdeband selection, 2.4 k¢ handwidth & Transmitling AGC
prevents flat topping e Shaped Grid Block Keying with
side tone output e 200 Watts PEP Input on $8B— 200 watts
input CW e Meler indicates plate current and refative gut-
put & Compact size; rugged construction & Solid State
Permeability Tuned VFO with 1 ke divisions e Solid State
HF Crystal Oscillator » 11 Tubgs, 3 Transistors and 12
diedes » Dimensions: 544 7H, 10% "W, 12%7D, Wt.: 14 Ibs.
$495.00 Amateur Net,

RECEIVER

® Linear permeability tuned VFO with 1 ke dial divisions,
VFQ and crystal frequencies pre-mixed for all-band sta-
bility @ Covers ham bands 30, 40, 20, 15 meters completely
and 285 to 20.0 Mc of 30 meters with crystais turnished
# Any len 500 ke ranges between 1.5 and 30 Me can ba
cuvered with accessory crystals for 160 meters, MARS, et
(5.0-6.0 Mc not recommended) ® Four bandwidths of selec-
tivity, 0.4 ke, 1.2 ke, 2.4 ke and 4.8 ke @ Passband tuning
gives sideband sefection, without retuning ® Noise blanker
that works on CW, §SB, and AM is built-in ® Naotch tilter
and 28 Ke crystal calibrator ar2 byiit-in @ Product defector
ter $58/CW, diode detector tor AM ® Grystal Lattice Filter
gives stipenor cross modulation and gverload characteris-
tics # Solid State Permeability Tuned VFO @ 10 tubes, 10
transistors, 17 dicdes and 2 integrated circuits @ AVC for
588 or high-speed break-in CW e Excellent Overload and
Cross Modulation characteristics & Dimensions: 5% "H,
104%"W, 12470, WL: 16 Ibs. $475.00 Amateur Net.

49500 + $47500= sg§7Qao

4

... it wondenhud !

Get together with your distributor,
or write for free brochure . . .

R..L. DRAKE COMPANY 540 Richard Street, Miamisburg, Ohio 45342
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