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Unless you pay $30% or more,
you can't buy a microphone as good

as the E-V 729...for only %1620’

The E-¥ Model 729 ceramic car-
dioid microphone was designed from
the start to outperform microphones
selling for over twice as much, We
did it by taking full advantage of the
most modern design, construction
techniques, and materials-—and then
producing the 729 in large quantities
that cut cost without cutting quafity.
The result is 2 modestly priced micro-
phone with outstanding performance
for. voice communications,
The biggest advantdge of the 729 is

its cardioid pickup pattern, When put 4
to the test of critical YOX operation, !
you'll quickly note that unnecessary )‘
tripping of the control circuit is re- \\ :

}

i

makes hand-held operation as easy as
picking up the microphone, plus a
%4"-27 stand adapter should you re-
quire it. The 729 shape and size make
it comfortable*to hold, even for long
periods of time. And putting the
micraphone back in its base is. done
without groping or fumbling.

If you prefer, the Model 729SR
offers an easily operated rocker switch
with telephone-type contacts for only
31.50 extra. An extra set of contacts
is provided for controlling a relay
with this model.

The ceramic generating element of
the 729 offers many advantages at
reduced cost, It is impervious to
motsture and temperature changes,
and it will maintain its high output
levél without deterioration for years.
Every 729 must meet the same rigor-
ous guality standards that have made
Electro-Voice the standard in profes-
stonal sound applications where
fatiure simply cannot he tolerated.

We repeat; you have to pay at least
twice as much to find a4 microphone
with most of the advantages of the
E-¥ 729, and up to three times as
much to equal its performance, We'll
be happy to back up our claims right
in your ham shack, For Electro-Yoice
makes the unequivocal guarantee

that you must be satisfied

or vour money will be re-

funded. Write for free
E-V catalog and list
of the E-V distrib-
utor nearest you.

duced. In most cases, loudspeaker
volume can be substantially increased,
as well, making the entire level of
your operation much more pleasant
and effective.

But more than improving your ¢ase
of operation, the 729 cardioid pattern
also'improves your signal, Yoice
quality is crisper, since room reflec-
tions and reverberation are not picked
up from the sides and back of the
microphone. If desired, you can work
at up to twice the usual distance from
the microphone with-
out {osing essential
audio clarity. This
working flexibil-
ity simply cannot
be matched by an
omnidirectional
microphone, regard-
less of price.

And the 729 conve-
nience story doesn’t stop
there, When vou purchase the
Modei 729 you receive a hand-
some slip-in desk stand that

. e ™
*Model 722 amalteur net, Model 7295R (illusirated) $77.70 amateur net, %%Tegu

ELECTRO-VOICE, INC,, Dept. 902Q, 631 Cecil St., Buchanan, Michigan 49167 A SUBSIDIARY Of GULYON INDUSTRIES, INC,




Now a full yéé'r_ warranty
on Collins equipment

Colling 8-line and KWM-2 have long heen  nanship. Look over the spees. Reud the full
standards of eacellence in the wmatew radio  ane-veur warranty, Yuu'll see why Collins is
warld, Now, Coiling hacks up its quality  the standard of <quality in the wnateur field,

equipment with a full one-vear warranty, Collins 5-Line and KYWM-2 are examples
Collins equipment has proved its depend-  of engineering ad manutacturing escellence

ability in millions of hours of trouble-tree  achieved wt Colling

operation in ham shacks around the world, through the use ot the m’-‘

and unde } field comditions {I-Svs i ~ute -

and under rgeed field conditions. And Col- Svstem, an integrated,

fins proves its vulue again at trade-in time,  compnter-controiled COLLINS

See the S-Line and KWAM-2 at vour  system for desiun and hw

Collins distributor, Examine the fne orafts- production.
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YA il one

AN OLD FRIEND (HENRY RADIO) INTRODUCES A NEW NAME . . . A NEW VALUE
. .. A NEW TRANSCEIVER. THE TEMPO ‘ONE'SSB TRANSCEIVER REPRESENTS
THE CULMINATING ACHIEVEMENT OF MANY YEARS OF EXPERIENCE IN THE
AMATEUR RADIO FIELD. MODERN DESIGN, SUPERB PERFORMANCE, HIGH
STYLING, STURDY CONSTRUCTION, OUTSTANDING RELIABILITY, EXCEPTIONAL
VALUE — ALL THESE FACTORS COMBINED FOR THE FIRST TIME IN AN AMA-
TEUR SSB TRANSCEIVER MAKE THE TEMPO 'ONE 'THE OBVIOUS CHOICE IN TO-
DAY'S AMATEUR MARKET.

Five Band Coverage: 80 thru 10 meters » Power Inpui: 300 watts PEP « Seleciable
Upper and Lower Sideband « Built-in VOX « Built-in Calibratior + ALC » AGC »
% Microvolt Receive Sensitivity » Receiver Off-set Tuning < All the feaiures you
want at an unbelievably low price ... only $298.00

AC/one, 110-220 volt 50/6G cycle power supply ... $89.00 DC/one, 12 voit DG power supply ... $107.00

TED HENRY (W6UOU) BOB HENRY (WJARA) WALT HENRY (W6ZN)

'l
11240 W. Olympic Blvd., Los Angeles, Calif. 30064 213/477.6701
93] M. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679-3127

“Warld's Largest Distributor of Amateur Radio Equipment”
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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 ars used for
injection in the 60 fo
170 MHz range.

Lo Kit 3 to 20 MHz
Hi Kit 20 to 170 MHz
(Specify 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
(Specify when ordering)

PAX-1 Transistor RF
Power Amplifier $3.75

A single tuned output
amplifier designed to
fallow the OX oscilla-
tor, Quiputs up to 200
mw, depending on the
frequency and volt-
age. Amplitier can be
amplitude modulated.
Frequency 3,000 to
30.000 KMz,

BAX-1 Broadband
Amplitier $3.75

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

For The Experimenter!
International EX Crystal & EX Kits

OSCILLATCR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER

+

Type EX Crystal
Available from 3,000 to 60,000 KHz, Sup-
phed anly in HC 6/U holder. Calibration is.
+.02% ‘when oper‘?Ted in :
International ©X circuit or its 13
equivalent: {Specify frequency) $395.

Write for complele calalog.

£

INTERN

OX Oscillator

Crystal controlled
3,000 10 19,999 KHz

transistor

type. Lo Kit

Hi Kit 20,000 to 60,000 KHz

{Specify when drdering)

ATIONAL

| LA Y 4

CRYSTAL MEG. CO, INC.

10 NO LEE # CKlLA. SITY. OKLA. 73102

s295



™ AMERICAN
RADIO RELAY
LEAGUE, ixc,

is o noncommercial association of radio amateurs, bonded for
the promotion of interest in umatevr radic communication and
sxperimentation, for the reloying of messoges by radio, for the
advancement of the radlo art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternclism and o high standard of conduct,

Itis anincorporated association without capital stock, chartered
vnder the laws of Connecticut. Its affolrs are governed by a Board
of Directors, elected every two years by the general memhbership.
The officers are elacted or appointed by the Directors. The League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental of radio apporatus is eligible to membership
on its board.

"Of, by and for the amateur,” it numbers within its ranks practi-
cally every worth-while amateur in the nation and has «a history of
gloriovs achieveament as the standard-bearer in amateur affairs,

Inquiries regarding membership dare solicited, A bona fide
interest in amateur radic is tha only essentiol quolification; cwner-
ship of o transmitting station and knowledge of the code are not
prarequisite, although full voting membership is gronted only fo
ficensed amateurs.

All general correspondence should be addressed to the adminis-
trative headquarters of Newington, Connecticut 06111,

Past Prosidenis
HIRAM PERCY MAXIM, WTAW, 1914-1934
EUGENE C. WOODRUFF, WEBCMP, 1936~1940
GEORGE W, BAILEY, W2KH, [940-1952
GOODWIN L DOSLAND, WHTSN, 1952-1942
HERBERT HOOVER, JR. WEZH, 1962-1944

Officers

President , . . . . . . . ,ROBERT W. DENNISTOM,* W@DX
First Yice-President , . . . CHARIES . COMPTON,* WgBUO
Vico-Presidents . . . . . . , . . .ROEMER ©. BEST, WSQKF
CARL L. SMITH, WEBWJ
Secretary . . . . . . . . . . . JOHN HUNTOON, WILVQ
Treasurer . . . . . . . . ... . DAVID H. HOUGHTON

L] L] L] -* »
Honorory Vice-Presidents. . .WAYLAND M. GROVES, WS5NW
FRANCIS E. HANDY, WI18DI
GILBERT |, CROSSLEY, W3YA

s s s s
Geénerai Manager . . . . . . JOHN HUNTOON,* WILYQ
Communicafions Manager . . . , . .GEORGE HART, WINJM
Technical Consultent . . . . . GEQRGE GRAMMER, WIDF
Assistant Generatl Manager . RICHARD L, BALDWIN, WIIKE
Assisfant Secreteries . , . . . PERRY F. WILLIAMS, WIUED
WM. I, DUNKERLEY, JR, WAZ2INB

223 Main 5t., Newington, Connecticut 04111
» L ] - L] L ]

Generol Covnsel . ., . . . . . .ROBERT M.BOOTH, JR., W3P5
1130 Connecticyt Avenve, N. W., Washington, D, €, 20034

Associaie Counsel , ., . ., . ARTHUR K. MEEN, Q.C,, VE3RX
Cota 2319 44 ¥inem S Waet Taranta 1 Ointeris

DIRECTORS

Canada

NOEL B, EATON . ..2a YEIOJT
Box 660, Waterdown, Onfarlo

Vice-L¥rector: A.George gpencer,. .. .. ree ,\- E-‘QMB
171 Bipling Ave., Beaconsfleld, (ueb

Atlantic Dx‘w'sion

HARRY A, MeCONAGH L WREPC
R708 Fenway Dr., Potnmn.c Bet.heslria, WL 70034
Vice-td rector: Jesse Blebermot . v ov.vuus L WIAKT

R 1, Box 66, YValley Hill Rd., Malvern. Pa. 19353

Central Division

PHILIP K HALLEEH WIgrQ
&000 §, THpD Ave., (,hJca.za 0! 6062.9
PiceDirector; Edmond A. Metzger. .., .

Dakota Division

ARRY J. SHEMA WIPAN
II-H'.' Goadrich B.d. ., Bloomington, Minn. 55431

Vice Direcrer:

Delta Division

MAKX ABNMOLD, . ..oviieina ey WAWHN
612 Hngan Rd.. Nﬂahvﬂlv “Penn. 37220
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Greaf Lakes Divizion
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359 Bonhem Rd,, Cineianafl, Ghio 45215
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119 N, Foster §t., Lansing, Mich. 48912

Hudeorn Divizion
HARRY ¥ DANNALB, WaATUK
& Arbor Lane, Lax HIIIB. N5 11748
[fn’ Mrr’rrm Stan Zek,

Midwest Division

TMNER H. FORTER. .. ... .. ....... (WoGQ
2110 Goblin’s Gully Dg.f.%h.. ‘Cedar Rapids, lowa

PiceaD¥rector; Ralph V, Anderson,........, KPNL
528 Montenn Ave., unl:on. haums 66436

New England Division

ROBERT YORW CHAPMAN, .. .. 0y, WIQV
s South Road, Groton, Conn. 6é440

¥iee Director;

Novthwastern Division
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“It Seems 10 Us...”

A TOUGH DECISION

T HAGUE LINES> in June @87, and the
L4 Board minutes in July, covered briefly
the subject of expansion of the U. S, phone
bauds — considered in part in Minute |3, but
(after hours of discussion and evalvation)
rejected on a vote of six in favor, nine
opposed,

The arguments in favor of expansion of
the phone bands - particularly 75, which
bears the brunt of amateur public service
work on voice:; and 20, the mainstay of DX
Q80s - are starkly obvious, uncomplicated,
and eusily supported by just turning up the
gain on a receiver. It is certainly true that
two-thirds of the world’s amateurs are in the
7. 8., possessions, and Puerto Rico, 1t is irue
that a majority of FCC-licensed amateurs
prefer phone to alk other modes, perhaps by
65 to 35% in the hi bands. It is true that the
suballocation of voice privileges in each hf
band (exvept 10 maters) is nat, in number of
kilocycles, in that same ratio.

Question: Why, then, did the League’s
Board reject expansion?

Answers: (1) Because there are Inany,
not-so-obvious - yet compelling — argu-
ments on the other side of the issue, and {2)
because a thorough reading of amateur
sentiment showed no widespread desire for
affirmative action,

At the Board meeting, directors reported
o sentiment within their divisions, Some
had taken direct mail polls of membership
opinion:; seme only samplings; some relied
on cvlub-council and similar orgunizational
channels, The poll strongest in favor of
phone expansion - that in the Southwestern
Division — still tallied only 607% in favor. A
few hundred rmmiles north, though also in
California, the Pacific Division meeting of
more than 40 zmateur club representatives
(set up specifically {o advise the director)
rejected expansion by a similar ratio. Fhese
variations showed up in other areas, us well,
B, by a small mwjority the West Culf
Division expressed itself in u poll as in favor
of expansion; the Midwest Division said nix,
All of this illustrates that amateur opinion
has not vet really jelled one way or the
other,

The Board had a healthy supply of this
and related input in making its decision,

During a year-long study of the matter, the
Plunning Committee of the League solicited
and studied the views of TARU societies,
data on band occupancy supplied by volun-
teers of ARRL’s Intruder Watch, and the
recommendations of allocations experts,
One of the latier, W4BW, did such 4
thorough job of summing up the arguments
that we've reproduced his treatise in this
issue, We commend il to your reading ~ not
to cut off debate, nor attempt to dictate a
solution to a tough problem. but to cover
the less-obvious points ggains expansion
where the arguments in favor are so plain,

DIRECTOR ELECTIONS

HE AFFAIRS of this corporation shall
L be governed bv a Board consisting of ..

. directors who shall be elected for terms
of two years by the members , . ”

Under the above provision in the League’s
Articles of Association, vne-half of ARRLs
amateur membership is in the process of
choosing directors, their “legislative™ repre-
sentatives in our system of self-government.
Routine business, technical and operational
matters are handled by a professional statf
af some 63 people at Hg., but only in
accordance with the wishes and directives of
the Board of Directors, who in turn derive
their wuthority from vou, the members,

The second call for nominations (the first
was fast month) appears in ““Haps,” this
issue, It you reside in one of the divisions
holding elections this vear, read the an-
nounce ment caretully and then act -~ to
renominate your current director, or name
another you think is betier qualified. Par-
ticularly since each director now represents
an average of over five thousand members,
vour candidate should be the best available,
enjoying the confidence of a majority in
your diviston, He shouid be a mature person
of ability und stature, for he helps direct the
uffairs of an organization whose budget runs
%1.5 million dollars per vear,

For the League to continue as a strong
Jemocratic organization, and to continue its
leadership in amateur affairs, all members
must be concerned about our government,
Nominate your candidate, then, and when
the ballot vomes about the middle of Oct-
ober, be sure to vote, e
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There have oceasionally been some highly overheated discussions at ARRL conven~
tion forums in the recent past, so it is gquite a contrast to have this description of a
1970 affair from one who attended: "Things were sure different at this forum: I was
reminded of personal testimony, as in a church, when many folke stood to state what
the League means and had meant to amateur radio generally and to those present per-
sonally."

Many of you wrote with compliments on *Let's Talk Transigtors," & series by Robert
E. Stoffels which QST ran from November 1969 through july this year -- and most who
did so asked for a reprint booklet. Wa've found {t feasible, and the collection is
now available from Hg. (only} for $1, including postage. Our correspondence with
the author apparently sparked a latent ham bug, for he has passed his General with
flving colors and is now even more ¢losely one of us -— WBIESH.

Fall is almost here, and with it an upswing in club activity. The Communications
Department has a kit for organizing clubs, and a lHbrary of training aids, to help your
program along. A new rule change permits the films, etc,, to be used on a "standby"
basgis by clubs not vet affiliated with ARRL.

Don't forget new license application fees became effective Augqust 1. See "Haps"
this issue., For a while there wiil be coples of the earlier Form 610 floating around
with an incorrect fee schedule shown. If you submit the wrong fee, it is only gning
to delay your application; do it right, But meanwhile, ARRL is petitioning for recon~
sideration of the Commiggion's fee decision.

tents of QST on tape so that the Library of Congress may circulate reels among blind
persons who are hams or interested in amateur radio. Lenore [ensen, WENAZ, has
put ARRL's "Learning the Radiotelegraph Code" on tape, along with some practice ow
she tossed in, and this can be cobtained through Recording for the Blind, inc., 121
Fast 58th §t., New York, NY 10022, She's already done the Handbook, available
through the same source.

Interested enough in ham radio to make it your carger? We havea occasional openings
on the Hyg. staff ~- a couple exist at the moment. Basically they require the ability
to express yourself well hoth in person and on paper, and the knack of working with
other people -~ 100,000 members, that is. Contrary to some lmpressions, your work-
ing day won't be one big hamfest, but vour knowledge of amateur radio will be im-
portant. These are entrance posts, in the junior administrative chain at Hyg. If in-
terested, please send for our standard personnel form.,

An additional channel for membership input into League decision-making was opened
two vears ago in the form of advisory committees on specialized subjects, commenc-
ing with VHF Repeaters and Contests. A third, on DX, is npw being formed; nomina-
tiong for committee members are now being sought, per announcement in™Haps."

Last call for the National Convention -- see pages 58-60, this issue,

Cuote-of-the-Month. “We may or may not like {t, but the ARRL is the recognized
representative for Amateur Radio. If we like it, we should support them. If we don't
we will have to vote people in who see things from our poinis of view." -- Perry T.
Giresham, KSBIQ, prexy of Kilocyele Club of Fort Worth,
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Solid-State VOX

BY DOUGLAS A. BLAKESLEE,* WIKLK

A VOICE~OPERATED relay (VOX) provides
£% gqutomatic transmit-receive switching. 1t s a
nseful gegessory, and one that can add to the
pleasure of operating. Owners of commerciafly-
made fransmitters that have beer designed only for
push-to-talk vperation, und home constructars who
are “rolling their own™ rigs. will find that the unit
shown in Figs, T und 4 provides excellent VOX
operation and that it can easily be used with their
existing station ejquipment.

The Circuit

Operation of & VOX circuit is not complicated.
A JFET transistor, Q1 in Fig. 2, operates as the
first audio amplifier, The high input impedance of
this tvpe of transistor is desiruble, because the use
af high-mpedance microphones is nearly aniversal
in the smateur service, 2 und Q3 provide
additionst arplification of the audio signal. The
gain of these two stages is high, But, if additional
gain is needed, bypass capacitor (7 may be added
across the emitter resistor of Q2. With all but the
tow-output dynamic microphones, however, thiy
capaeitor should not be necessary. The audio
vutput from Q3 is rectified by CR1 and CR2.

The de output trom the sudio-signat rectifier is
amplified by Q5 and fad to Q6. With no signal on
its buse, Q6 draws heavy collector current, holding
the voltage on the base of (7 nesr zero uatil the
input signal reaches u sutficient level to turn the
transistor off. Q7 will then turn on, drawing
collector current through the relay eoil, closing K 1.
The transistor that operates the relay is protected
by CRS from fransient spikes penerated as the
current changes in the coil of K1, Provision is made
for turning K1 on with a front-panel switch, 51,
which halds the relay closed tor a4 period of
transmitter tuning or other adjustments.

A delay cireuit, borrowed from ONSFEL is
included to hald K1 closed for 2 shart time after
the uudio-signal input ceases. This delay keeps the
teluy from chattering ot opening during the short
pauses between words ot syllables, The length of
the time delay is determined by the value of CI3
and the setting of the DELAY control, R22, The
udvantage of ONSEE's citeuit is that o celatively
low wvalue of capucitance can be used. Other
circuits, which use delay capacitors of 30- fo
200-p F. have slow turn-on action becaise series
resistances  used in the vircwits  prevent  the
largeevalue delay capacitor from charging mstanta-
neausly, A slow  turn-on time is  definitely

* Asgistant Technicul Editor, (87,

b Gillet, “Transistor Module for SSB Trans-
celvers,' QST January, 1470,

the VOX. The

view of
cantinuous-key switch is used to hoid the control
relay closed for transmitter tune-up or for manual
transmit-receive operation. The knobs are NMillen
AQQ1,

Fig. 1 — Front

uedesirable, as it results in clipping of the first
word spoken.

Audio output from g station receiver can ke
the VOX: to prevent this problem, an anti-VON
cirenit i included. A sample of The recewver aitdin
is amplified by 4 and rectified by CR Y and (R,
The output of this rectifier s negative in polarity
and opposes the positive voltage developed by CR1
und CR2, Fhus, when vontrols R1Y wnd K20 are
correctly set, any pickup from {lw speaker Jdoes
ot getivate the VOX, as the positive and negative
voltages cancel, and Q3 does nat operite, 3 shost
time constant s desiiable on the output of the
anti-VOX rectitier: C11 provides this function.
Receivers with 4- to le-chm speakers jequire
amplitication of the audio siznal sarpled across
the speaker leads. [F the receiver audio is tuken
from 4 600-0hm speaker lead, or if the receiver has
# high-impedance wudiv autput, the 4 wuphfier
stage may not be necessary.

Where Did the Dot Go?

An ideal VOX would have an infinitely-fast
attack and o wide-range adpustable  delay. As
mentioned before, o fast attack time is necessary so
that the first word or two of a transmission will
not be chopped up, or lost completely. If the VOX
cireuit s used to control a station tor senubregk-in
an ¢w, as Iy popular in many commercially-made
transceivers, the first dot ot ¢uch transmission miy
nat he transmitted. Proper design will climmate
tarn-on delays cavsed by the time-delay cireunit,

Missing the advantages of VOX op-
eration? Here is an  easy-to-build
cireuit that Is suitable as an outboard
accessory, vr it can be built into your
next bomemade transmitter.
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but the relays themselves can be troublesorne. Most
relays take a certain wimount of time (after voltage
is upplied to the coilt betore the condacts actually
vlose, Tests hy the suthor indicate that the operate
tine is about 1V millisceonds tor the  soall
Siemens-type reliy used in muny transceivers and
that it is 15 0 20 miliseconds for the open-frame
and antenna-change-over fypes. These times ure
Jverage similar types of relays produced by
ditferent manufacturers vary yuite widely from the
HOETI.

What happens to that #irst dot (or word) can be
seen in Fig, 3 Here the VOX relay in g transeeiver,
kA, controls gn antenna hange-uver relay in a
linear amiplifier, designated KB, Obviously, KB
must he closed before uny signal can be radiated.
The first dot ks been lost completely beciuse of
the lag in relay operation. Had o dash been seut, it
would have come out sounding like o dot. Two
cures exist for this problem, neither of which will
belp much on an existing picce of equipment.
Electronic  switching  can eplace  the  slow
relays, 233 or a really fast relav can be used. Fhe
unly inexpensive reluys that operate fast enough
far this application are the reed types, (Reed relays
have clasing times of one millsecond or et A
reed relay® 1s used in the Solid-Stste VOX to keep
the close time to a minimum, but the delayy in the
transeeiver and anfenna relavs remain. Multiple-
eced relays can be used fo eplace slower types of
relavs in transmitters and trensceivers; they can
even be used as oantenna switches i special
precautions are token® Some operatoes may prefer
to just send @ dot at the beginning of each
transmission rather than rebuilding their rigs —
after all, that dot won't be heard on the air.

Construction

The YOX unit, escept far the controls and
vonnection jacks, is built on o small etched-cirenit
hoatd. ‘This board has a long, nurrow shape, giving
a modern shape factor to the Y(OX housing. Parts
layout is nat eritical and it may be adjusted to suit
ane’s individual requirements,

I'he case for the YOX is homemade. Two pleces
of sheet aluminum, cut to size, are beot into U
shapes, Sl L brackets, fustencd to each end of
the base, ure the points into which the shect-metal
serews that hold the vover are fastened. The overall
size of the bousing is 1 1/2 X 7 X Yinches. Phone
Jacks are used tor the microphone connections. and
other input connections wre  made  fthrough
phona-type jacks. Ihe types of connectors used
should mate with the other plugs and facks used in
an individual’s ham shack., Unwanted of pickup is
always @ potential hazard with transistor equip-
ment. So, standard of suppression techniques are

2 Hildreth, “Experimental All-Electronic VOX
System for S5B." Q8), March, 1968,

A Hildreth, 1V, Transceive with Instantaneous
Voiie Interruption, (ST, Qctoher, [YEEH.

2 See foatnote 1, )

5 A relay with double-throw contacts is used,
and the normally-closed function provides the
veceiver muting. If this feature is not required, a
less-expensive relavy with single-pole, single-throw
E(,EItETCtS Magnecerait WI0TAMX-2) can be substi-
uted,

[{ “Hiﬁgh Power Version of the Keyved Anlenna
Relay, O8I, December, 1964,
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ON used on the eirewit board, amd «fl connection
points to the unit are by passed.

(A) Ky 2| A wide varety of npa transistors van be nsed;
ON amast any of the smalksignal, high-hets tvpes are

- sattable, The biax resistors for the JN2925s muy

(B) Ky —9EF have to be chunged it o ditferent tvpe of transistor

5 substituted, however. When soldering connee-

tiems to the ctehed hoard, care should be excreised,
(C) xevinG WS excessive  heat van Jdanuge  dransistors umd
diodes, as well as cause the copper fail to [t off

/,-—- the btoard. Also, correct polarity  should be
observed when installing the electrolytic cupae-

?D} OUTPUT e { | itors. ‘The unit’s power supply is a 12.volt
O 5 10 1% 20 25 30 3% 30 transistor-radio-battery  climematar, the Midland
MILLISECONDS  AFTER  KEY IX8-112 Any of the Y- ar | 2-voit supplies sold tor
1% FIRST CLOSED use with portable radios or tape recorders should

do. A SHEFT supply is not necessary, The VOX

Fia. 2 — Timing diagram of the relays in & typical
amateur station. See text for details.

[Continted on page 4491

Fig. 4 - lInterior
Wi, With the
excoption ot the
vuntrols, connection
jacks, and rf bypass
capacitors, all
CAMPanents dre
mounted  on an
vtoched-cirouit
hoard. {The hoard 1
available from
St s oo
Electranics, 427 &,
Benbow Road,

Greensboro, N
24701, order o,
9.70).

K
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Fig 5 — Tymcai connections for the VOX adaptor
when used tor A phone and B cew operation.
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Short Antennas for the Lower Frequencies

In Two Parts

Part IT - Trap Construction-and Adjustment; Some Applications

BY YARDLEY BEEFRS, PH.D,* WAIF

FIYHE WRITER hax used a wide assortment of

components for traps, However, expericnce has
been limited to powers of 51 watts and less, and
certainly nany of his compoaents would have been
unsatistactory it the legul limif of power had been
used, As inductors, coils fram war-surplus tuning
units, plate tank voils from dismaniled homemade
transntitters, and Miniductors have been used,
More recently some coils wound with plastic-
covered bell o1 hookup wire an plastic pill bottles
have been adequate under conditions where large
currents are nat expected — that is, for monoband
Toads ar traps with law L/C ratios..

tdeally, the cupacitor should be the air- or
vicuwm-dielectric fvpe. However, such copacitors
are eapensive and are too bulky o be used except
with base loading. For the mest part, the writer has
used  prewur  mics  capacitors  with  1000- or
2000volt ratings and having screw terminals or
thick lug terminals, These have warked better than
reasonably could have been expected. A modern
cerymic capacitor with a 20000-volt ruting and
swrew terminals bas been most satisfuctory. How-
vyer, ceramic capacitors with pigtail leads, even
those with g 6000-volt rating, have hezn un-
satisfactory in that as the fransmitter key is held
down, the resonant frequency of the trap dritts out
of tune as the capacitor heats up, The reader
should be reminded that in this application the
valtage rating is of little direct interest. The
important properties are diclectric losses and lead
losses when high vorrents flow. In some cases it
may be Jdesirable to use a number of capacitors in
segies or paraliel in order to improve the power-
dissipating capability.

Design and Experimental Checking
Procedure

As a starting point, it is convenient to employ &
tough e of thumb that the portion of the
antenna Between the Toad and the end (Hy in big,
1, Part ) can be expected fo have a capacitance ot
about 2 pif per foot — perhaps 1,9 for wire and
about 14 for one«inch tubing. For convention
inductive foading of a short monoband antenna,
choose o coil having an inductance which will
resonate the capacitance of this portion of the
anfenna at the desired operating frequency.

bar the first try in designing a trap, select a
capacitor having five to ten times the capacifance
of Hy and choase an inductor which tesonates with
the total capacitance (capacitor plus H ). Fortu-

740 Willowbrook Rd,, Boulder, CO- 80302

September 1970

nately, inductances determined this wav ware likely
to be a little too large hecause additional induc-
tunce is contributed hy the lower portion, Hg. You
are then ready to start trinming,

In the case of o trap which is not mechanically
an integeal purt of the antenna, the esonant
frequency should be checked in the shack with a
grid-dip meter, with an allowance tor the capaci-
tunce of Hy. Otherwise, it is necessary to work
with the complete antenna, Several procedures and
ditterent instruments may be used ta arrive af the
desired  results. However, the writer tfimds that
results ure obtained most rapidly by first locating
the center of the resonance, which is muinly
contralled by the trap, and for this operation a
grid-dip meter can be used as o signal generator to
drive &« Wheatstone-bridge tvpe standing-wave de-
tector.?  (Standing-wave detectors of this tvpe
usually  require bower input power than reflec.
tometer types,) Coupling s achieved by wrapping
two turns of nsuluted wire around the middile of
the prid-dip meter coil and connecting the ends to
the input of the bridge,

It is not necessary to obtain @ large deflection
on the bridge meter; one or two divisions are
wdequate, Set the bridge to indicate reflected
pawer and totate the GDO dial until a sharp dip 1s
vbserved, indicating approximately the center of
the resanance, If the frequency is far fram that
desired, preliminary adjustments to bring the re-
sonanee  teat to the desired frequency can be

Y A bridge of this tsgm is described in the

AR ML, Antenna Book, Chapter 3, page 128 in
the Eleventh Edition.

The term “‘trap,” by long-
established wusage, means a circuit
whose function is to act as an absorber
or decoupling device for an unwanted
Jfrequency, and bas beewn used in this
sense in comiection with nultiband
antennas  operating on the principle
described in the AR.K.L. Antenna
Book. As used in this article the word
bas a much broader wmeaning - o
parvalfel LC circuit tuned so as to
provide a specific needed wvalue of
reactarce for leading an inberently
nenvesonant anteina,

15



TABLEI
LOADING NETWQRKS FOR 40-FOOT BASE-LOADED VERTICAL ANTENNA
Bgnd | Fig. |Capacitance {nductor
(MHz) | No, fpt) Lin | No.of | Diameter | Length | Wire Nores
KH | Turns fnches Tnches Size
SINGLE-BAND OPERATION
2.0 3A 0 70 26 3172 13/4 i6 Close-wound.
(dec)
3.5 A \] 17 22 138 1142 18 Warsurplus
tuning coil.
7.0 3B V] Short Circuit
14 3E It 1.4 | 11 25/8 b2 38 [} C'oax tap 3
turns from
ground end.
il D 35 1.4 8 11/4 7/8 16 Miniductor,
{APC Type) coax tap 2
turns from
ground end.
28 B 0 Short Circuit SWR rather
high. Fig
D or Fg.
3E should be
used if lower
SWR is desired.
TWO-BAND OPERATION (LOW-FREQUENCY TRAPS)
27 i 1000 4 9 212 1 16 Miniductor,
] not fullyy
Hz =0 evaluated,
Other L/C
: ratios have
not been tried.
357 | ! 500 25 11 13/8 i1/8 8 War-surplus
Hg =0 coil,
. L7 6 5/8 11/2 16 Miniductor.
337 1*, - F000 Location of
Ho =0 Jeads very
vritical.
Note: Inductance values of coils determined from dimensions by use of ARRL lightning
Calculator,
Cotls are space-wound except for -MHz coil, as noted.

carried put with no other kind of measurement,
However. when resonance approaches the desired
frequency it is necessary to be more carcful; Use a
frequency source of higher stabilitv, ohserve both
forward and reflected power, and culculate the
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SWR first just at one frequency at the nearest band
eilge and then, finally, at various frequencies
throughout the bund., For this purpose the writer
uses a transmitter and, often, a reflectometer-type
detector instead of the bridge type,
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Unexpected spurious resonances, in addition to
the expected one, sometimes are observed. These
usuafly ocour at low frequencies, at which line
losses are rather low even with impedance wmis-
matches, and at which the length of the trans-
mission [ine is close to 1/4 or 3/4 wavelength. They
result from having the transmission line act as a
tuned feeder, and may be distinguished by con-
necting in an extra length (20 feet or more) of line;
if the dip in reflected power then occurs at a
significantly different frequency the resonance isa
spurious one,

The resonant frequency which has just been
discussed is the onme which is more critically
dependent upon trap adjustment (3 for a low-
frequency irap or fo for a high-frequency trap).
The SWR uat the other frequency {fy for a
low-frequency trap or fy for a high-frequency trap)
next should be checked. In most cases it is likely to
be acceptable if the original antenna length is close
to the self-resonant length. If it is not acceptable, it
is necessary to (1) readjust the length of one or
both sections, or (2) use a trap with a different
capacitance and therefore a different L/C ratio.
The writer has only changed the L/C' ratio, in his
own egxperience, but the carlier remarks should be
helpful in providing guidance as to whether the
second capacitance should be larger or smaller than
the previous one. Ultimately, by a succession of
readjustments the performance of the antenna can
be optimized at both frequencies. If the antenna is
close to self-resonance at one of the frequencies,
usually a second £./C ratio need not be tried, but if
the antenna is somewhat shorter and auxiliary

loading must be employed the adjustments are very '

critical, and the process can become very tedious.

In principle, the whole adjustment procedure
can be accomplished with a transmitter having a
huilt-in reflectometer-tvpe standing-wave detector,
and in practice this may be done if the antenna is
initially resomant close to the desired frequencies.
However, in other cases such a procedure may be
undesirable, If the bandwidth of the antenna is
narrow and if the initial resonant frequency is far
from any which may be reached with the trans-
mitter, the SWR is very high and it is difficuit to
tell whether any readjustment is causing an im-
provement or not. And one cannot tell how many
MHz frequency shift is produced per turn removed
from a coil, and the trimming opemation may
become unnecessarily tedious. Also, it may be
difffcult to recognize spurious resonances, If a
constant frequency is used the SWR should remain
constant (with lossless fransmission lines) when
extra line is added if the resonance is a desired one,
but should change if the resonance is spurious.
However, losses in the line may cause such a
procedure to be undefinitive, 10

The preceding discussion has been concerned
only with reactance adjustments and has ignored
tesistance, although the change of £/C ratio un-
doubtedly affects the resistance match. In cases
where circuits like Figs. 3D and 3F (see Part 1} —
or other schemes like gamma matches which

10 The apparent SWR also can change with line
lengtlithif there is rf curxent on the nutside of the
coax 1
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Fig. 6§ — Standing-wave ratio of 40-foot vertical
antenna as a function of the 4-MHz band fre-
guency with various types of loading, {n this graph
and in Figs. 7 and 8, no co-rection has been made
for losses in the line, about 50 feet of RG-58/L).

provide for a fransformation of resistance — are
used it is desirable still to find the resonant
frequency and adjust it to be the desired one as
described previously, Then proceed to adjust the
resistance transformation fo obtain an SWR close
to 1 to 1. In Figs. 3D and 3E this is mainly
determined by the position of the tap to which the
line is connected, It is likely, of course, that there
will be a small interaction with the resonant
frequency, and it may be necessary to make a
minor change in the position of the other tap,

Some Practical Applications

Most of the theoretical ideas which have been
described have been applied to a versatile vertical
antenna which, for the last seven years, has been
used with Tengths varying between 15 and 40 feet
and with both base and body loading. However, in
recent years operation has settled upon the use of
40 feet with base loading during the winter, and
upon 25 feet during the summer with a high-
frequency trap 10 feet above the ground for 7 and
14 MHz, plus auxiliary hase loading for 4 MHz,

In the summer, the guys that are required for
the 40-foot antenna pet in the way of gardening
activities, and at that time the lower frequencies
are used only for local contacts; also, the 25-foot
antenna does not need guying, thus this shorter
length seems to be a better overall compromise.

The “Winter” 40-Foot Vertical Anterna

The top 16 feet of the “‘winter” antenna isa
war-surplus tank whip antenna, which probably
could be replaced by an &-foot mobile whip joined
to a section of aluminum elecirical conduit. The
remainder of the anfenna is composed of 1
1/4-inch diameter television mast sections. To
prevent intermittent contacts when the wind
blows, it is necessaty to put electrical jumpers,
consisting of strips of aluminum, held with hose
clamps, at the junctions of the mast sections.

The junction between the whip and the top
section of the mast is made as follows: Four
longitudinal cuts 8 inches long are made with a
hacksaw in the end of the mast, dividing it into
eight strips. Four alternate ones are removed. Two
concentric pieces of plastic garden hose, about 1
foot long, are slipped over the end of the whip, and
a small clamp is fastened to the whip just where it
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Fig. 7 — Standing-wave ratios of a 40-{oot verticat
antenna with various types of loading, and of a
25-foot vertical antenna as a function of frequency
in the 7-MHz band.

emerges from the plastic tubing to restrain it from
sliding in any further. The end of the whip is about
1 inch inside the tubing. The outside diameter of
the plastic tubing is slightly smaller than the inside
diameter of the TV mast. A hole is drilled an inch
or two below the ends of the strips and a machine
screw i3 put through this hole to kecp the tubing
from sliding farther into the mast. When the upper
assembly is slid into the mast as far as it will go,
the dimensions are such that the tubing extends an
inch or two above the ends of the strips. Then two
hose clamps ate used to squeeze the ends of the
strips down tightly on the tubing. The total
capacitance - capacitor and whip — is about RS
pl, and this assembly can act as the capacitor of a
high-frequency trap, for use in the “‘summer™
antenna. With the “winter” anfenna the capacitor
is shorted out by a thin strip of aluminum, which is
held under the various clamps already present.

The antenna is supported by 2 wood 2-by-4
which has heen buried in the ground about 4 feet.
‘The antenna is held on the wood by I bolts. No
insulation other than the wood is provided for the
mounting, Also mounted on the wood are some
insulated bananz jacks in which hase-loading net-
works and a ground terminal may be plugged,

Betore the wood was buried, a piece of metal
foil was tacked to the bottom, and a lead to it
forms part of the grounding svstem. In addition
there wre two Hé-foot and four 33-fool radials
butied in the ground. The coax lead is also buried,
and might be considered as an additional radial,
These wires make irrcgelar angles because of
ituinerous obstructions - large rocks, flower beds,
and a neighbor’s fence.

To learn something about the effect of radiatls,
the writer carried out an experiment with two
33-fout pieces of wire, At both 3.5 and 7 MHz a
very small but definite change in SWR was oh-
served when one piece of wire was laid out and
connected as a radial in addition to the mast
ground and coax already in place. A second
approximately-equal change in the SWR was ob-
served when the second piece of wire was con-
nected as an additional radial. However, when the
twa wires were connected in series to form a single
66-foot radial, there was no change over that
caused by a single 33-foot piece, At 3.5 Miz this
last observation was rather surprising, since 66 feet
at this frequency is u quarter wavelength, and with
a voltage antinode at the free end a voltage node
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should be expected at the point of connection; this
node could be expected to make a slgnificant
improvement in the effective ground. Instead, the
experiment seemed to strongly suggest that it is-
more impoitant to have a large number of short
nonresonant radials than a smaller number of
resonant ones, 11

A larger number of loading arrangements have
been tried with this antenna, and nearly all were
successfud. The principal ones used now are shown
in Fahle d,

SWR curves for various kinds of Ioading are
shown in Fig, 6 for the 3.5-MHz band; in Fig. 7 for
7 MHz. Fig. 8 shows 14-MHz SWR curves for the
40-foot vertical antenna with base Ioading, the
25-foot vertical antenna with 2 high-frequency
trap, and the commercial three-element triband
heam used by the writer. 1t is to be noted that the
behavior at 3.5 MHz is in accordance with the
carlier discussion: The bandwidth with single-band
loading s much broader, and the bandwidth
decreases with increasing trap capacitance, With
the 40-foot antenna at 7 MHz, the SWR is lower
with either trap present than with a short circuit.
This result is to be expected, as 40 feet is longer
than a quarter wavelength, and a small amount of
capacitive reactance, as supplied by a suitable trap,
i required to bring it to resonance. Probably an
intermediate value of capacitance, about 750 pF,
would have given a still lower ratio, An experi-
mental trap using 200 pF gave a very poor SWR at
7 MHz. At 14 MHz it is to be observed that the
beamn has a much narrower bandwidth than eithes
vertical, undoubtedly due to the reaction of the
parasitic elements.

On the air, this antenna has been used to make
numerous East Coast contacts on 1.8-MHz cw. On
3.5 MHz, numerous fapanese, Hawaiian, and West
{ndian contacts have been made, and on 7 MHz,
numerous DX contacts have been made all over the
world, On 14 MHz, the antenna has sometimes
sivaled the 3-element beam. Indeed, at times there
1 a diversity effect where for a short time one is
better, and then a few moinuies later the other is
better. However, in the long run the beam seems to
be the better of the two. This antenna has not been
very well evaluated on 21 and 28 Mz, as oniy 2
few contacts have been made.

The 25-Foot “Supmner” Vertical

In summer, the overall length is reduced to 25
feet by removing some of the 'I'V mast sections,
leaving a height of 10 feet to the point where the

il This is cunsistent with the findings of
Brown, lewis and Epstein in a classic paper,
“Ground Systems as a facfor in Antenna Effiv
ciency, “Froc, IRE, June 1937, the conclusions of
which are summarized briefly in The 4.R.R.L.
fel‘gi%nm)l Book, Chapter 2 {page 61 in the Eleventh
idition),

1t is tn be remembered that a 33-foot piece of
wire is approximately one-uarter wavelength at 7
MHz only when the wire 15 in free space, When the
wire is on the surface of the ground or buried in it
the wavelength is preatly fore-shortened, and 233
feet may correspond to & much larger number of
wavelengths,

VWhen the length of the antenna H becomes
comparable to a half wavelength the effect of the
grounding system i= fikely o become very un-
important, and the system may even be omitied
with little deferioration of performance.
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Fig. 8 — Standing-wave ratios of 40-foot vertical,
2B-foot vertical, and commercial thres-element
triband beam as functions of frequency in the
14-MHz band.

whip is mounted. An inductor is connected in
parailel with the capacitor incorporated between
the two sections of the antenna. Originally this was
a Miniductor, 1 1/4 inches in diameter with 16
turns per inch, and was intended to provide
monoband body loading. Ten turns were used for 7
MHz, 28 turns for 4-MHz phone, and 35 for
3.5-MHz cw.

However, it was a nuisance to fake the antenna
down to change the loading, and it became the
established practice ta leave the tap set for 7 MHz
and achieve 3.5-MHz gperation by using an auxil-
jary loading coil at the base, For this purpose a
war-surplus coil having 26 tumns of No, 18 spaced
to a fength { 3/8 inch on a { 1/4-inch diametes
form (about 14 Y H) is used, Furthermore, it was
discovered that by pure accident the 10-turn tap
also gave an SWR minitnum at 14 MHAz, in other
words, with this coil a two-band high-trequency
trap was obtained, More recently, since it has been
decided to obtain 3.5-MHz operation by use of
auxiliazy loading, the Miniductor has been replaced
by a coil of 12 turns of No, 18 plastic-covered beli
wire closs-wound on a 1 1/8-inch diameter piil
bottle. This is equivalent to the 10-turn tap, and
mechanically it is more rugged,

Operation on28and 21 MHz may be achieved
by using the networks shown in Table I, but with
minor readjustment in some cases, Also, the traps
shown in Table I may be used, making the antenna
a three-band affair. At 28 MHz, a capacitance of 65
pF {Fig. 3C) shouid be used.

On 3.5 MHz this antenna has been used only
far lacal contacits. On 7 MHz a number of Japanese
and Austratian stations have been worked, and on
14 MHz 3 number of DX coutacts all over the
world have been made. Evaluation on 21 and 28
MUz is very scant, bué on 21 MHz a number of
East Coast USA contacts have been made without
much trouble,

Any comparson between the 40- and 25-foot
entennas must be subjective, and it is the avthor’s
opinion that while the 25-foot one is adequate as a
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standby and for making local contacts, on DX it is
noticeably inferior,

‘This 25-foot antenna demonstrates the use of 2
highfrequency trap es a device to produce a
capacitive reactance just compensating for the
upper 15 fzet of the anternna, The whole 25 feet
are participating in producing the radiation,

Couclusion

The antennas which have been described have
not been completely evaluated on el bands, and
the effects of moving the location of 4 trap have
not been investigated, Although not discussed
above, experiments with a 40-foot horizontal
dipole using a low-frequency trap pair, for twe-
band operation on 3.5 and 7 MHz, demonsirated
agin the theory which has been outlined, How-
ever, in spite of such omissions the author believes
that sufficient information has been given for the
reader to understand how trap loading works, and
to desipgn and adjust antennas to suit his own
needs, [EEF=]

o New dpparatus

The VK3ASC

Spider-Quad Hub

HERE ISN'T much argument that a triband

quad antenna with optimum — spaced elements
is the best way {o go when building a cubical quad.
However, the clinker in such a design is how to do
the job, and do it simply. it appears that VEK3IASC
fias come up with one answer to the problem — @
well-designed hub for mounting the spiders so that
the quad elements can be proportionally spaced.

The unit shown is made from heavy cast
aluminum and can be mounted on a mast whose
diameter can be large as 1 3/4 inches. The take-off
angle for the spreaders is approximately 22
degrees, referenced against the plane of the mast.
This works ouf to a spacing of 10 feet, 6 inches on
20 meters, 7 feat on 15 meters, and 5 feet, 4 tnches
ot 10 meters. The spreader suppost holes are
l-inch in diameter, 50 any bamboe or fiber glags
poles ‘with that butt dimeasion can he used. Net
weight of the hub assembly is 4 pounds, 6 cunces,
and it measures 6 x 6 x § inches, Cost of the
complete unit i $16.00 (Australian funds),
Jpostpaid, to any point in the world. The hubs van
be ordered directly from Syd Clark, VK3ASC, 286
Bellevue Ave., Victoria, 3084, Australia. — WIICP
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e Boginner and Vovice

A Two-Bqnd Vertical
for the Novice

BY JERRY ARNOLD* WN6MBP

OR MANY a city-dweller, antenna space is

often at 2 premium. Even an inverted “V” ara
random-iength wire is sometimes hard to put up
because of cramped space. Knowing of 4 Novice
who had spuce problems, | set out to design an
antenna for him that could be used on 40 and 15
meters. His previous antenna was a horizontal “v™
whose performance wasn’t worth the time it took
to put it up, Because of his narrow property, the
angle between the two wires was only around 40
degrees, no doubt causing considerable signal
cancellation. Horizontal antennas were ruled out,
s0 1 concluded the best anterma for him was a
vertical.

Knowing (or caring) fittle about nmultiband
trap-loaded antennas, T decided the simplest
antenna for him would be a guarter-wavelength
vertical on 40 meters. After a little paper work,
and using formulas given in The ARRL Antenna
Book, | found the correct length to be 31 feet and
H) inches for 7.175 MHz. This length would also
work as a 3/ 4-wavelengih antenna on 15 meters,
providing two-band coverage. However, 2 32-foot
vertical antenna made roof-mounting too difficult!
But in mounting the vertical to the side of the
house ! alleviated many guying and support
problems.

Materials

My Fizst concern was what to use for abienna
materials. Being almost 32-feet high, the vertical
would need strength, so i thought of steel tubing,
but that was much too expensive. With conduit
there aren’t encugi sizes offered, and that left only
one more material — aluminum tubing, The latter
comes in just about any size desired, and I had no
trouble in finding just what I wanted. Going to the
nearest aluminem dealer 1 found his stock to be
more than ample.i

#2012 Canadz Blvd, Glendale,
91208,

1 TV mast matenal is alsa well suited for
verticals and comes in 10-fogt lengths, either steel
oy, preferably, aluminum. — Editor.

California

This antenna is ideal for the Novice
just getting started in radio, because it
is fnexpensive, is made from readily-
available materials, is ecasy to com-
struct, and gives bim somne experience
in building and adjusting antennas.
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Here is the base mount, installed on the side of the
house. The two white wires coming out from the
base are the radials.

in order to keep the cost minimal, [ decided to
make the base pisce from one-inch diameter
thin-wall tubing, Into twelve feet of this was
inserted a twelve-foot piece of 7/8-inch diameter
thin-wall tubing. This piece was telescoped two
feet, then bolted and clamped (after the end has
been slit twice by 4 pair of tin snips). 1t was
necessary t0 use hose clamps on the tubing because
the gaivanized bolts didn’t provide a good bond
beiween the pieces. The iop section was a 13
1/2foot piece of 3fd-inch diameter thin-wall
tubing inserted far enough into the lower piece {o
make the overall antenna length about 31 feet and
10 inches. Because of its large size, all of the work
must be done while the antenna is lying on the
ground. Then, the antenna must be disassembled
and put up piece by piece. {Do not attempt to put
the antenna up in one piece! While the weight isn’t
cxcessive, the tubing cannot sfand the sirain).

Butting it Up

The original base hracket was made from
3/4-inch pine, but during the first rain the wood
got wet, and the bracket turned out to be g very
poor insulator, So the unit was redesigned to use
two pieces of 1/8-inch thick sheet aluminum, a
large grommet, and g ceramic standoff insulator
(see Fig. 1),

Assembling the two-band vertical was guite
simpie. First, 1 four-foot stake was driven into the
ground about two and one half feet, and about
four ur five inches away from the side of the
house. Next, the bottom section (with the bracket
attached) was slipped over the stake and tightened
in place with the U bolts, Then the second section
was inserted into the first, clamped, and bolted in
place. A support bracket was made from scrap
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aluminum, and a large grommet was installed on it
to insulate the antenna from the brace (see Big. 2),
This assembly was then attached to the side of the
house (near the gable) with wood screws, Last, the
third section was forced through the grommet in
the second bracket, and was then inserted into the
second piece and clamped. {If adjustment of
resonance is desired, it is better not to holt the
final section). A suitable cap was mounted on top
of the antenna 1o keep out moisture.

Tune Up

RG-58/U coax was then connected between the
transmitter and antenna with an SWR bridge in the
fine, and power was applied at 7.175 kHz, The
SWR was found to be 3:1. This was without any
ground system on the antenna, In order to obtain a
better match and reduce the SWR, it was apparent
that a ground system was required,

Avcording to The ARRL Anfenna Book, two
methods of making a suifable ground system can
be used. One way is to connect the coax ounter
shield directly to ground at the base of the
antenna, via a pround rod, However, this doesn’t
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work too well uniess the soil is extremely con-
ductive (his wasn‘t}. The other method is to make
up some sort of artificial ground in the tform of
radials,

[ ¢t a radial from some surplus wire to the
same length as the wertical section, attached the
radial to the base plate and the $WR dropped to
2:L, Unknown to me at the time, The Anfenna
Book says that the radials shonld be 2.5 percent
ionger than the vertical itself, so actually, they
should have been made 32-feet, 7 3/4-inches long.
A second radial, similar to the first, was attached
and the SWR dropped further (to about 1.4:1).
When the soil was wet, such ag after a rain or after
watering, the SWR takes a nose dive to lass than
1.2:1. Since the property space was limited, two
radials were all that could be wsed. ldeally, the
maost perfect system would consist of 2 metal disk,
one quarter wavelength in radius, buried a few
inches below the earth’s surfuce, but this approach
is rather jmpractical! But if the antenna was to be
erected in an area owgy from buildings, and guyed,
a ground gystem could be made of chicken wire or
other similar material, However, the more radials,

2l



the befter the artificial ground. Also, they should
be laid out in as nearly a spoke-like pattern as
possible. Hy-Gain recommends for their AVQ
series antennas that a radial system be used
consisting of at least two radials for egch band
used, However, for this installation the 40-meter
radials operate on theix third harmenic ot 15
ineters, requiring but one set of wires,

The length specified rmakes the antenna
resonant at about 7175 kHz on 40 meters. On 15
melers, at the third harmonic, the untenna is
resonant at about 21,425 kHz, but POWeEr was
applied us low as 21,105 kHz, and the SWR
appeared to be only 1.4:1, well within tolerable
limits. Band width on both Novice hands was
essentially flat,

Additionad Information
Total cost will depend greatly on the individ-
ual's ability to scrounge parts, but here is o rough
idea of the costs in my area;
3-pieces thinwall aluminum
tubing, 1, 7/8, and 3/4-inch
diameters, 12, 12 and 13 1/2

teet long respectively, $4.60
2-U-halts, A
1-60-239 connector, B0
55860

The other material, including three bolts arid nuts,
siX wood screws, two grommets, two hose clamps,
wood and aluminum for brackets, ground stake,
and cap will vary from no cost to §2, dependent on
available materials. 'The price given abave is for
new tubing; if used or surplus tubing is available
one could save more,

In this instance, the top of the antenna extends
about sixteen feet zhove the peak of the roof, but
because of the bracing no guy wires were neces-

2 Actually, arry radials, regardless of length, will
help the performance of the systerm. Also, when
used on 15 meters, the antenna would b three
guariey Wave]engths long with low-impedance feed
apé}roxlmately 0 ohms, However\ the angle o
radiation from the antenna will he her than that
of a quarter wavelength vertical, — F itor,

This shows the support bracket, as described in
Fig, 2.

1
~LARGE
GROMMET

u'—-—ﬁ:

®IHIS BRACKET SHOULD RE
MADE S0 THAT T wiLL
HDLD THE ANTENNA
AWAY FROM THE HQUSE
THE SAME OISTANCE THAT
IT 1§ AT THE BASE
BRACKET,

SUPPORT BRACKET

Fig. 2 ~ Details for the support bracket,

sary. If the antenna is to be erected in a high-wind
area, puys made from nonconducting mono-
filament fishing line (or other nonconducting line)
could be used.

The owner has received nothing but glowing
reports so far. Running about 70 watts input, the
first CQ on 40 meters raised W9SVJ in Northern
Indiana from CGlendale, California. His report, RST
589, On 15 meters the owner has worked ZL3IC,
AXTSM, and JHIEZZ and received very good
reports,

This vertical has no gain, and probably couldn’t
¢ome near a Yagi or a quad in performance, but for
an antenna costing less than $6 it does one heck of

an FB job, (=]

NEW BOOKS

Amateur Radio Advanced (lass License Study
Guide, second edition, by Jim Kyle, KSFKX; the
73 Magazine staff, and Ken Sessions, K6MVH.
Published by Tal» Books, Blue Ridge Summit, Pa.
17214, 5 1/2 X 8 1/2, 192 pages including index.
$6.95 cloth cover.

Rather than 2 ‘study guide,” this is really a
textbook, or an attempt at one, built around
preparation for the Advanced Class exam. its style
is chatty, the explanations are in fairly simple
language, and the illustrations are plentiful and (for
the most part) clear and accurate, The various
sample questions are grouped generally by subject
- there are ten classifications in afl — each of
which is then explored in some detail in its own
chapter. The attentive student is thus better
equipped to handle wide variations of a typical
question, rather than having to commit certain
answers to memory,

Unfortunately, despite the publication date of
Sune 1970, the guide ireats only subjects covered
hy 50 of the initial FCC sample questions released
three years ago. It fails to take note of some 14
more zdded by the Commission in 1968. Exam
applicants using this text should, therefore, make
certain they are equipped on the additional points
as well, — WILVQ,

—h —

The Post Office Department promises faster
mail service with Zip codes. Use yours when you
write ARRL. Use ours, too. It's 06111.
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A
QRP

Console
BY DOUG DEMAW,* WICER

T8 HANDY to keep the station equipment neat
and orderly, especially during portable or emer-
gency operation, This QRP console is a fitling mate
for the August ST cw box, and permits matching
the transceiver output to almost any load, reactive
or resistive in nature. The tuner portion will look
into gnd-fed random or resonant wires, coax-fed
antennas, or into antennas that use balanced
feeders, fdeafly, the antenna would be cuf to a
resonant length, but even with nonresonant anten-
nas this tuner will dispuise whatever SWR is present
to give the transceiver the S50-chm load it is
designed to look into.
The Circair

Referring to Fig, I, the transceiver connects to
§1 at low impedance (50 ohms). An SWR bridgel
is permanently in the low-impedance part of the
line, and permits the operator to adjust the
antenna tuner for zero reflected power, which wilt
correspond to a SCohm termination at the output
port of the bridge (junction of (6 and L1). The
forward-power reading can be nsed when tuning up
the transmitter portion of the transceiver.

The tuner consists of a pi-section tuned circuit
whose inductor is tapped at 10 places to permit a
variety of matching conditions on 80 and 40
meters. By using both C6 and C7 as a part of the
matching network the pi-network configuration
exists. By adjusting either C6 or C7 to minimum
capacitance {approximately 15 pF with the plates
completely unmeshed) an L-network tuner can be
realized. By switching L2 in parallel with L1 the
inductance is reduced. This will permit a vernier
effect when working at the low-inductance ¢nd of
the adjusiments. ideally, a rotary inductor would
be uged in place of the tapped coil, but sutficient
flexibitity exists with the circuit of Fig. T to match
almaost any impedance the operator wilk encounter.

Switch 84 permits the operator to select eithera
balanced or unbalanced output. In the balanced
position 84 places 12, 4 1:1 balun iransformer, in
the circuit to allow the use of balanced feeders
(300-0bm folded dipole or similar). When 54 is
thrown io the opposite position one can use a
single-wite or coax-fed antenna by connecting the
wire or feed line to J2.

‘This accessory hox is designed to handle up to
10 watts of 1 power, It greater power levels are

*Technical Editor, Q8T
1 information on homemade SWR meters is
given in December 1969 ST, p. 11,
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Here is a mate for the 80 and 40-
meter QRP transceiver that appeared
in last month’s QST, It combines a
low-power SWR meter with a universal
pi-section antenna coupler. The speak-
er for the transceiver is contained in
this accessory box.

The QRP console is shown atop the QRP trans-
ceiver described in August QST These electricaily
compatible units have lpok-alike decor with green
panels, white labels, and lye-bath finished alumi-
num covers, Kurz-Kasch 700 Series knobs are used

on both pieces of gear (Catalog Mo. 112, Kurz-
Kasch, Ing., Dayton, Ohio 454011,

anticipated, the variable capacitors should be re-
placed by units with more spacing between plates,
Also, the primary winding of T1 will require
modification, ~¢ will the bridge constants. The
toroidal inductors will handle up to 25 or 30 watts
safely.

Construction Information

The components are housed in a homemade
aluminem box which is 7 inches wide, 5 1/2 inches
deep, and 5 inches high. The same construction
technique used for the August QST transceiver
cabinet is employed here — two U-shaped channels
which are held togethor hy means of L brackets
and No. 6 sheef-metal screws. Most of the parts are
assembied on a circuit board, whose pattern is
given in Fig, 2. The vircuit. board is spaced away
from the hottom surface of the box a distance of
3/8 inch. Rubber grommets serve ax spacers.
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Fig, 1 — Schematic diagram of the ORP Console.

€1, €2 — 1.5 to 7-pF ceramic trimmer.

C3, C4 - Disk ceramic, B0-volt type.

C5 ~ Silver mica.

C8, C7 — Single-section variable {J, W. Miller Co.
No. 21171 or equivalent. Address is 19070
Reves Ave., Compton, CA 90221, Catalog
available}.

CR1, CR2 — IN34A germanium diode,

JF1,J2 - Coaxial connector, chassis-mount type.

J3, J4, 35 — Insulated binding post {E. F. Johnson
type 111-101).

16 — Phonao connector, single-hole mount,

L1 — 38 turns Mo, 20 enameled wire on Amidon
T-130-2 toroidal core. Space turns equally
around entire core. Make first tap 4 turns in
from CB, then tap at 7, 10, 13, 18, 19, 22, 26,
30 and 34 turns. Unloaded ¢ is 200. Induct-
ance is 17 MH. {Amidon Associates, 12033
Otsego 5t., N. Hollywood, CA 91607.)

Toroidal transformer 'T'1 uses 6¢ turns of No, 30
enamel wite forits secondary. The primary wind-
ing consists of 2 turns of insulated hookup wire
wver the center area of the secondary winding, thus
assuring symmefry. The 2-turn primary is necessary
fo assure adequate sensitivity at very low power
fevels. tull-scale meter deflection can be obtained
with somewhat less than /2 watt output at zero
reflected power.

Inductor 1.1 uses a toroid core which is consider-
ably larger than those used at 1.2, T1 and T2, The
larget core s not needed as far as power-handling
capability or {7 is concerned, but the writer found
that it was inuch fess difficult to wnake the tap
connections by using the farger core, The stout of
heart may use the same cote type specified for L2,
but from a practical point of view it is nof
recormnmended.
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LZ -~ 44 turns No. 24 enam, wire, ciose-wound an
Amidon T-68-2 toroidal core. Inductance is 15
{H, unloaded ¢ is 220.

M1 -~ Zero to 50-4A dc meter {Calectro MNo.
D1-910 used here).

R1, R2 - 120-0hm, 1/2-watt carbon resistor.

R3 — 25,000-0hm linear-taper carbon control.

ARFC1 - Miniature 1-mH rf choke {James Millen
J300-1000 or similar).

81, 53, 84 — Spdt slide switch.

$2 — Singesection, phenolic-wafer,
11-pos. rotary.

T1 ~— 60 turns No. 30 enam. wire, clase-wound on
Amidon T-68-2 toroidal core. Primacy is two
turns No. 24 enam, or insulated hookup wire
uver center portion of secondary.

T2 — Bee drawing and text.

single-pole

Batlun transformer T2 consists of 22 bifilar tums
of No, 24 enameled wire. Wiring defails are given in
the pictorial inset of Fig. I. One winding has its
ends fabeled “2.” The ends of the remaining
winding are marked “b,”

Using the Console

Attach an anfenna to the appropriate terminals
on the rear of the tuner — single wire or coax-fed
antenna 1o J2, or balanced-feeder antenna fo 13
and 14, An carth ground should be attached to J5.
Set C6 and (7 at maximum capacitance, and adjust
%2 (83 open) for maximum inductance (no turns
shorted outf), Attach the transceiver antenna lead
te J1 by means of 50-0hm coaxial lipe. Set 81 to
tead REF power. Adjust C6, C7, und 82, aliernate-
Iy, for a peak in received signal. This will get the
tuncr fairly close o iescnance. Next, tum the

QST fo;_



transmitter on and adjust Cé, C7, and 82 for a zero
reading in reflected power. Now, switch $1 to read
forward (FWD) power. Set R3 for a full-scale
reading on M1. Then switch back fo REF and
tweak the tuner controls for minimum meter
reading. Retune the transmitter for maximum
power output, Be sure to readjust the tuner when
changing frequency within the band. If §2 will not
provide sufficient range for obtaining an SWR of |,
switch L2 into the circuit and tepeat the tuning
procedure. The adjustments are the same whether
balanced feeders, coaxial line, or single-wire anten-
nas are used.

Final Comments

The SWR bridge should be nulied before the
remainder of the console #s built. This can be done
by placing a 2-watt, 51-ohm sesistor beiween the
top connection of (2 (¥ig, 1) and chassis ground.
Apply transmitter power, set S1 to REF, and
adjust R3 to give maximum mefer sensitivity,
Adjust C1 for minimum meter reading. Next,
connect the transmitter to the ontput side of the
bridge, and connect the 51-phm resistor across J1.
Apply transmitter power and tune 2 for a null.
Repeat the process once mote, then finish assem-
bling the console.

Those wishing to have a4 measure of safety for
the outpat transistor of the transceiver can use the
calibrating resistor as part of the tunet. it can be
switched in parallel with 6 during initial adjusi-
wments of the tuner, This will provide the trans
mitter with a constant load until the tuner matches
the antenna system to the transmitier output. The
resistor can then be swilched out of the cireunit,
and the tuner touched ap again for zero reflected
power, There is plenty of panel space for adding a
switch for this function. [ -]

RFCL C
c3 |che |

L.ooking into the consoie the SWR bridge is at the
top end of the circuit board. The large toroid core,
which has been wrapped with 3M Co. No. 27 glass
tape [(masking tape will suffice}, is shown at the
lower center of the board. The small toroid at the
lower right is the balun transformer, and the small
vore 1o its lefr is the inductor which is used in
parallel with the large core for 40-meter operation.
The circuit board is spaced away from the bottom
of the box by means of rubber grommets.

c1 o
] ! \ 1 / [
J1 Tl €2 JUMPER 5 293 94
PRI CHASSIS
GROUND

Fig. 2 -- Half-scale drawing and parts layout of the
circuit board. Ready-made circuit boards for this
and other ST projects are available from Stafford
Electronics, inc., 427 S. Benbow Rd., Greensboro,
NC 24701,
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UHF Directional Couplers
Handy Test Equipment for the UHF Amatenr

BY REED E. FISHER,* W2CQH and RICHARD H. TURRIN,** w2iMuU

common names as  Pwin-lamp'  and

Manimateh? have been wsed by amateurs
o the bf und vhi bands for years, to check
transmission-line VSWIR and relative power out-
put. Gienerally the performance of these devices
hegins to deteriorate above shout 130 M,
leaving the uhf-minded amateur somewhat
handicapped when it. enmes to estimating antenna
end transmitter performance. Two types of
directional couplers foe ubf service will be de-
seribed hera,

The first is a strip-line Monimalch, which ean
he used up to 1300 MHg. The seeond is a spectfic
form of directional coupler often called a qead-
rature hybrid. 1t can perform many useful tasks,
steh as making practical the parallel operation
of ubi amplifiers to obtain increased output,
and the aftainment of cirealar polarization, a
transmission scheme very useful in moonhounce
communication,

])[RF:CTIONAL couplers known by such more

Theory

As Fig. LA sugeests, a directional coupler is
sgmply two «uarter-wave sections of trans-
missian line, coupled both to ench other and to
a4 eommon outer eonductor, thereby forming a
four-port, connector network, which is matrhed,
lossless and symmetrical. ‘This network, when
connecied to matched loads and driven at Port
i, performs as follows:

1) There is transfer of power (coupling) from
Port 1 to Port 2.

2} There is transfer of power from Port 1 to
Port 4,

3} There s no transfer of power from Port 1

Lo Part 4.

4) There s no reHected puwer back ont of

Part [, (VEBWR = ).

) 'The voltages ¥'2 and V4 differ in phase by

9 degrees,

Tt i evident that since the coupler is eom-

pletely symmetrical, any port can be chosen
as " Port 1" and the remainder renumbered in
proper order, Conditions 3, 4 and &, zbove, are
ideally independent of frequency; thus, as Moni-
mateh nsers know, the eovupler ean be nsed on
more than one band. 'The term coupling, which
i frequency dependeni, refers to the ratio of
power leaving Port & to that entering Port, 1,

. Power learing I
Coupling (dB) = - jtlogy Power learing Port &

Porwer entering Port 1
¥
or Coupling (dB) == ~20 login %‘

where V1 and V2 are the rf voltages st Port §
and Port 2, respectively. For example, if 100
watls enters Port 1, and the enupling is 20 dB,
then [ watt will leave Pork ¢ and 99 watts will
leave Port 4. Uoupling between Port 1 and Port
2 185 maximum when the eoupled lines are one
quarter-wavelength long, and it decreases as
the frequency is lowered. If the coupler is per-
feet, no power will leave Port 3. Ne practical
voupler will satisfy this condition, so & smafl
amount of power will slways leave Port 2
The term dirertivity, & measure of the coupler’s
imnperfection, is the ratio of the power [eaving
Port 3 to that leaving Port 2, or

* 2 Fornm Court, Morris Plains, N_J. 07950 fHrectivity (dB) = ~10 logro f’;
** 3 0ld #arm Road, Box 290, Calts Neek, N. J. 07722 i
! For this sud suhsequent references, se hibliography at o Vs
the end of the article. = — 20 logq F""
A coupler is said to be “good” when the direc-
tivity exceeds 20 dB,
e wlor DETECTOR W DETECTOR e
[ g R B L e
= 50 50
- » T
M4 f_r_ 2 3 2 L |
= . /% T
: 4 e S
vy G, i230 l‘
23 P 7
TRANSMI T,
- o TTER tm‘rmi
(A} (B)

Fig. T—Directional coupler circuit (A) and excmple of two couplers (B] used to measure antenna VSWR,
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Fig. 2—Circuit diagram and mechanical details of a strip-line Monimatch for uhf service,

C1, C2—100-pF button-mico feed-through.
CR:, CRz—Shottky diode (Hewlett-Packard 5082-2800).

Measurement of VSWR

Tise of two 50-ohm 20-dB conplers to measure
the VEWR of an antetina or other uhf impedance
ig shown in Fig, 1B, Transmitter power is ap-
plied to Port | of the first coupler, and the load
{antenns) is conuected to Port 4 of the second.
Resistive terminations and diode detectors are
connected to the remaintug ports as indicated.
It should be emphasized that both terminations
must be pure 5U-ohm resistances at the uper-
ating frequency, or the measuremend will be in
€rror.

A portion of the nput power, attennated
20 dB, appears af Port 2 of the firsl voupler
and iy measared by Detector No. 1. This ix o
satnple of the incident wave from the trans-
mitter. I ihe antenna impedance, Zr, i nob
50 obms, a wave is refloeted back from the
antenna info Port 4 of the second coupler. For
this reflected wave, Port 4 is now, i effect,
“port 1,7 and a sample, 20-dB  attenuated,
appears at Port 3 of the second coupler. Hence
Port 3 samples the reflected wave, and Port 2 of
the first coupler samples the incident wave.
The ratio of power between Port 2 and Port 3,
celled the return or reflection loss, is defined as

>,

3

Return Loss (dB) = P
2

—10 lﬂgw

. Vs
20 logo 7
The familiar Monimatch is simply two diree-
tionzl canplers having couplings of 20 to 40 dB,
The detectors are diode peak detectors, or
rectifiers, and hence the de output is proportional
to the vf voltages appearing on the coupled
lines. Some editious of the ARRL Handbook® con-

’
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Ri, Re—A47 ohms V2 watt, 5 percent
Rs, Re— 100 Q00-chm confrol.

¢ain a graph which converis the ratio of detector
de currents to the more familiar VSWIR.

A Strip-Line Monimaitch

A strip-line dual directional coupler suitable
for whf VSW R measurement is shown in Figs.
2 aud 3. Thongh the coupler is centered for the
1215-MHz band, it will work equslly well on
ull lower bands. 1teduction in coupling, which
results in lower rectified output from the detector
as the frequency is lowered, iy shown in Fig. 4,

I'he sandwich dielectrie is Lg-tnch Plexiglas,
available at 1nost hobby stores. Though soine-
what more lossy than some preferred plastics,
it was chosen beeause of its wide svailability
and low cost, The strip-line conductors, sand-
wiched beiween dielectric layers, are cui from
Ji-inch copper sheet. Other thicknesses near
thiz value will work equally well, The top and
hottom  ground  planes are ly-inch brass or
copper, and the assembly is held together with
4-40 werews. Serew placement shown in Fig. 2
should nob be vhanged, LT'ype N coaxial filtings
are recommended for use al 144 Nz and higher
frequencies, The terminating resistors are stau-
dard 47-ohm Lg-watt carbon units, mounted in
special housiugs ta enhance their ubf characsier-
isties. The Shottky barrier diades are available
from Hewlett-Packard distributors for about one
doilar exch. Lo nol atterapt to use other diodes,
as their uhf rectification efficiency may be poor,

The coupler may be tesied at 1206 MHa by
counecting ane end to » well-matched load, such
as 100 feet of R€=3/U cable, and the ofher to a
source of st least 10 watis power vutpub. The
rheostat on the detector dinde nearest the srans-
mitter is adjusted to give fullseale meter de-
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Fig. 3—Exterior and interior views of the strip-line uhf
Monimatch,
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Fig. d--Increase in Monimatch datector current with
increasing fraquancy,

a8

flection. Nexb the coupler iz reversed and the
procedure repeated. The diede rurrents should
now ditfer by at least a factor of 10, which with
a perfectly-matehed load indicates 20 dB enupler
directivity. Do nof expert & complete nuil from
the diode detecior nearest the load: many com-
mercial rouplers have directivity no hetter than
20 dB. The eoupler is now ready to mensure
VSWR and relative iransmitter power on all
bands below 1300 M Hs.

Fig, 4 shows the full-off in de detectar eurren
a5 the frequency is lowered. “[he graph is aeen-
rate 88 long as the diodes eontinue to function
53 peak rectitiers, s condition that can be satis-
tied by keeping the rheostat resistance high,

A 3.dB Directional Conpler or Quadratare
Hybrid

Referring to Fig. 1A agein, if the coupling '
hetween lines ix increased to the point where
equal power emerges from Ports 9 and 4, the
device is now called & 8-dB coupler or quadrature
habricd. The latter term is used because the outpuk
voltages differ in phase by 90 degrees. The device
15 very usefnl for splitting ubf power, while still
maintaining a matched systeno.

Ulsing a quadrature hybrid to obtain circular
wntenna polarization is illustrated in Fig, 5A.
Clircular polarization iy recommended for moon-
bounce eommunication, ss it uyoids Faraday
rofation, the primary ecause of prolonged deep
fading on EME eirenits where linear polarization
is used. A circulariy-polarized wave is one in
which the elevtric fiefd s rotating as the wave
propagales. The angular velocity i 2af, which
tneans that the field rotates one complete revolu-
tion aid the of rate, in one wavelength of propagate
ing distance,

Two Tlinearly-polerized dipoles are arranged
st right angles to oue another, with their phase
centers eoincident, When & ground screen ig
placed behind the dipales the assembly makes a
convenient. feed for u parabolic reflector, [f
higher gain is Jesired, the dipoles may be re-
placed by rrossed Yagis: thal is two Yagis at
right wigles, with alf elemeuts on 2 common
boom. Beiog at right ungles, the elements do
not eanple to each other, and euch linearly-
polarized Yagi ean be adjusted separately, The
purity of their independence is related to physical
construction, espenally in the region where the
slements cross, but even ai 1296 MHz ihe re-
quirements for gaad isolation are eagily achieved,
Cireular polarization iv accomplished by feeding
the two linear systems with equel powers, 90
degrees out of phase; hence the use of the yuadra-
ture coupler,

Cireularly-polarized waves reflecied from a
nearly planar surface, such as the moon, arrive
back at, the receiving antenna with their polari
zation sense reversed. Reverse-sensa polarization
in available st the fourih or isolated port of tha
guadrature hybrid, As indiested in Fig. 5A, the
receiver may be connected here, and no mechan.
ieal ewitching is required when receiving your
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own cirenlarty-polarized signal, back from the dividers! If one amplifier should fall or become
maot,. With infinite coupler directivity and per- mistuned, the other will still see # matched load,
fectly-matched antenuas, e transmitter power  since iis wutput will go to both the natched
woilld couple back into the receiver, These ideal  antenna and the termination at Port 2. The
vonditions never egist, so « prafective device  soheme also reduces Joad variation on the driver,

sueh as bissed diodes should be shunted across
the receiver input diring transnitting periods,

Parallel aperation of two nkt power amplifiers
using two quadrature hybrids is illustrated i1
Fig, 53B. The input bybrid splits the (nput voltage
into twoe eqial sutuponents, 90 degrees ant of
phase. The amplifier outputs are recombined in
the second hybrid, Arrows shaw how each ouiput
voltage is splis in smplitude and shifted in phase,
when passing through the hybrid. The voltages
arriving al Port 2 differ in phase hy 130 degrees,
and therefor cancel, Voltages arriving. at Port 4
are in phase, and this add. All of the power from
each amplifier thus appears al Port 4, aud both
amplifiers “Joak info" 4 maiched S0-ohm Ipad,
Depending or the driver output impedance, they
are driven from s low-impedance source. if
hoth have 50-0hm input impedance, uune of the
driving pawer will appear in the termination at
Port 3 of the jupni hybrid,

The excellent isolation of ope ampiifier frorm
the other vicluslly eliminafes interaction be-
tween them — u quality that carnob be Sully
fippreciated until an attempt is made %o operate
two amplifiers in parsllel with reactive power

Fig. 8—Rugged form of quadrature hybrid, with edges
mounted connectors,
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1 the reflerted
v amplifier itput will appenr
3 termination of the iiput hybrid,

far if one amplifier showld fail, hal
power from the fault
at the Port

Quadrature Hybrid Construetion

Two nirdiclectric versions of the quadrature
hybrid have been built for §206 Miz by the
suthors. They are symmetrical in physical snd
electrical churascteristics, so not all parts are
shown in the drawings in some instances. The
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Fig. 7—Principal details of o quadrature hybrid coupler made from copper-ciad epoxy board,

Arip lines are alwmys centered belween the
ground pianes. No critical machine work i ro-
duired, the wuly tmportant dimensions being the
spacing hetween the coupled lines. It should be
mentioned that there sre several types of enaxial.
N-tvpe recepincles, use of which may reyquire
shghtly different mounting dimensions,

The model shown in Fig, 6 is Very ruggoed
mechanieally, and has edge-inounted ermmnectors,
4 desirable featire tn eirenit applieations, ‘e
identiral inner ronductars are raade from Lypeinch
sid  DZineh eopper sheet, sulderad together
and supported by fanr nylon serows, A substitute
for these van be made from sirips of low-density
expanded foam, commoniy fonnd i commprrial
packaging. The four small capacitive tabs cui ba
symmetrically adjusted to obtain bexi, directivity,
This roupler dnes not ineliude side panels, b
they ean be added to hox it up eomplotely.

The oiher hvbrid, Figs, 7 and ¥, wad built of
enppep-vlad epoxy board, readily available from
most radio hoises in 414 by 8-inch sheets, copper
clad on one side ouly, The Luueds are beld apart
vonveptenily by 20 Lg-inch spacers, fapped to
aceeph #-32 screws. Bmaller serews can he tun
eompletely throngh the assembly, with one hoard
tapped. Hight of the spacers ure monnted at the
N-conneetor mounting holes, with 440 screws
elear through.

The strip-fine sections ean be vat in pairs,
with a nibbling tool. Drill the boards in paire,
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rlamped together with the eapper sides fucing
each other. Soider the coaxial receptacle sround
ity shoulder to the ground plane, o assure a
good electrical eonnectinn, The capacitive tabs
are soldererd directly to the ground platies, and
are adjusted by means of simall screws extending
through the pianes. These screws are Joecated
where the elecirie fleld is not large, so they may
be of metal or nylon. If metal, the serew ond
shouid be insulated from the tab afb the point
where the swaw end bears on it, The eylindrical
spurers, Li-inch diameter, 4-inch long, are im-
portant in this design, as they prevent the slectrie
field from extending beyvond the adges of the
ground plane, and radiating. {loaxial connectors
are shown all on une side of the sssembly, but
the anit is symmetfrical, su coanectors may be
aired on either side ag use of the hybrid may

dictate,

Measuring Quadrature Con pler
Performance

It is highly desiruble to assure yourself that
your hyhrid is working properly, and thiz san
be done with modest wid uncomplieatad equip-
tnent. b i assumed that the boilder has & low-
power source of energy at (206 MHz, and a
siitable detector, such us the type ileseribed
eurlier in the monimateh eoupler. In liew of 50-
ohm terminationa and calibrated attenuators, it
is suggested that sertions of ordinary RG-&/17
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Fig. 8—Exterior ond interlor of the quadrature hybrid for 1296 MHz, shawn in Fig, /7. Mote that eight of the metat
pillars that separate the ground planes serve the dual purpose of maunting the Type-N couxial receptacles.

cable with N-type connectors he used. This
eable has a loss of about 10 dB per hundred feet
ab 1206 MHz. Short seetions of special attenuat-
ing cable (K(-21) equipped with connectors
have appeared on the surplus markef at times.
These may be used in any lengths that will give
& measured loss in excess of 10 dB. Hections
need not be identical, in this case. The end of
such a 10-dB section of cable can be left open,
ar terminated in & low-waltage 47-ohm resistor.

Clannect the 1f power source to Port I, und
terminations {eable) to Ports 2 and 4, Cenneci
the detector to the other end of one of the eables,
and adjust the power level ro that the detector is
not overloaded, or operated near its threshold,
Note the detertor reading, then switch the
eables between . *orts 2 and 4, and nute any small
change in detector reading. These two poris ace
to have equal outpuis, so the unbalanee will be
small. A ynantitive measure of the unbaiance
can be made by using a 10-foot section of RG-8/U
s a 1-dB pad, to be inserted shead of the de-
tector to calibrate the indicator.

For a small change in level all detectors will
be nearly linear, so over a 1-dB range the indi-
eator may be calibrated linearly in 0.1<dB steps.
If it turns out that the output ports are not
balanced to within a few fenths of & decibel,
adjust the spacing betwesn the coupled lines
very slightly, and repeat measurement and ad-
justment until satisfactory balance is achieved.

The directivity ean now be checked by econ-
necting the detector alone to the null port {3)
and adjusting the capacitive tabs symmetrically
until minimum output is obtained, it should be
possible o adjust for & good null at Part 3,
indicating thal divestivily is greater than the
loss of the cable section used as a tatched at-
tenuator in the balancing adjustment. When
these operatious are completed snccessfully,
the input VWL at Port 1 may be assumed to he

satisfactory (under 1.2:1) without measurement.
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From the Museum of
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S-Mater Transceiver. Built by P. Borsi in the
early 30s following articles in QST published
in 1931, 1933, It was later converted fo 24
meters and used estensively in W.ERS, during
WWH—W TANA

ﬁ“*aWQG‘MﬁNWG‘MW-JWG’MNSNNTMG‘”F‘JNG‘MMNWFM i
"G‘MMmNG‘M?MMWMMG‘*JNb"‘h;u"hﬂm&‘wﬁ'#ﬂmmm?ﬂ



Automatic Amplifier Tuning

Elecironic System Maintains Tank-Circuit Resonance

BY FRANK WALSMITH, *WSPHR

own equipment has over the amatear who
buys ready-made gear i3 that he can build
in special features not normally found in manu-
factured equipment. One such feature iv auto-
matic tuning of the final-mmplifier stage. With
such a system, the final amplifier automatically
retunes to resonance as the driving frequeney is
changed. This is of eonsiderable convenience in
the type of operating that reqguires frequent
changes in frequency as, for instance, in contest
work. 1t also assures thai the amplifier tube will
not be damaged by excessive dissipation us a
result of operation in the off-resonance condition
for more than brief periods. Af least under some
circumstances, the amplifier confrols need no
longer be sccessible nt the operating pesition,
so the amplifier ay be located ab & remote
point, such as in the trunk of a car, or at any
point closer to ihe antenna when it is destred
to reduce losges by shorieving the iransmission
ling,
in the automatic tuning systems used by the
author, s phase detector coupled to the final-
apiifier tank cireuit develops an error signal
if the tank eireuit iy not at resonance. This signal
drives a servo amplitier controlling the rotation
of & motor-driven tank ecapacitor. When reso-
nance has been restored, the error signal dis-
appears, and rotation ceases.

Bhage Detector

1n Fig. 1, the phase detector eirenit (enclosed
in dashed lines) is shown coupled to the tank
circuit of & conventional grounded-cathode rf
amplifier with pi-network outpui. The detector
is similar in principle to ihe Foster-Seeley fm
diseriminator. [t compares the phase of the
amplifier f grid-driving voltage in respect to
the phase-opposed voltages indueed in a center-
tapped link cireuit coupled to ithe smplitier
plate tank circuit, {The same prineiple may be
applied to a grounded-grid amplifier, using the
eathode voltage as the reference.

In s normally-operating amplifier, phase re-
Intionships are such thatb the phase of the grid-
driving voltage, used as the reference, must he

Otm sdvantage that a ham who builds hia

880 West Hunter Street, Logan, Ohio 43138,

You’ll find this system of automatic resonating of an rf amplifier oufput cir-
cuit highly interesting, either as « means of remofe control, or simply to reduce
ithe number of adiusimenis in changing frequency. It's also a good way fo protect
the amplifier against dumage in case of inadverfent misadfustment.

ahifted 90 degrees to resnlt in the desired con-
dition of phase~etector balanee {zere rectified
error signal) when the tank dreuit v 2i reso-
nance, This shift in phase ix achieved by the
use of sertes capacitor €. (A full 90-degree shift
cannot be ageomplished in & siugle step, but if
the reactance of ¢ is high in respect to the
resistance of f23, the shifit will be about 85 de-
grees, which is adeguate for this application.)

When the tank circuit i~ out of resonance,
the phase relationship between the reference
grid voltage and the voltage induced in the pickup
link i, changes, the result being a positive or
negative output signal from the delector, indica-
tive of the direction in which the variable tank
element must be adjusted to reestablish reso-
nanee.

Bandwidth

Hince the Jevelopmeni of an error signal de-
pends upon tank-current flow i the amplifer,
it iy obvions that there iy a limit to the degree
to which the amplifier can he detuned without
iosg of control by the phase detector, Wide-
range conirol systems usuully employ a *scan-
ning"” or “‘searchiug” deviee in rconjunction
with the phase detector, the latier assuming
eontrol unly after the suanning system has
brought tank-circuit tuning within the detector's
range of conirol. However, the bandwidth of
the detector system shown in Fig. 1 is adequate
fur direct control without the use of a seanper,
congidering the relatively narrow widths of the
amateur bands. As a matter of fact, the 200-pk.
tuning eapacitor in my own ampiitier has soffi-
clent ranges to cover both 40 and §0 meters;
with the eapacitor set near minimum, the virenit
resonates in the 4 meter band; if the execitation
is shifted to the 80-meter band, the system wiil
follow and automativally retune the amplifier
to this band. The amplifier is wot normally
tuned in thig mabner, of eourse, but il shows
that the handwidih is more than adequate.

The divdes of the detector in Fig., 1 are in
& voltape-doubling configuration, and it s be-
lieved that this arrangement resulis in a greater
bandwidth than thet provided by the more
conventional circuit. The voltages on either side

32




ART

— w
" o In
o—j 7 o35
e AT 2f Wit
Vs c2 1
O el Supeante e
I wezw | owoew ||
o) !
——--= | PHASE|DET. | l-—--- -1
o ! il e o !
,]:) ! T ; ] e i 1o :
BIAS i 3 b 4 :!F 1% 1
} | I 4rop {
i T
] | FEEDRAeK
N S et i
A B
SuTPUT

Fig. 1—Ciecuit of the phase detector {within dashed linas) coupled to a pi-network amplifier. Capacitances are in uF;
resistances are in ohms (k = 1000}, Capacilors are ceramic or paper; resistors are Y3-watt unless indicated otherwise;

Diodes are

Ci—See text and Fig. 2.

TN34 or TN38.

L1—See Fig. 3.

Other component designotions are for texi-reference purposes,

of the detector oppose each other in such a way
that when the fank areuit i= a long way from
resonance, the side having ihe greater voltage
cuts off the other side. Binee the vuipub error
signal is the summation of the voltages appear-
ing ncross By and R, the greater the unbalance
in the detector, the grealer the ouiput error
signal. The resulting characteristies is such that
the detector output is low near resonance, but
remains above zero over a greater range, When
the detector is used with a sensitive amplifier, a
very small voltage is sufficient to start the tuning
element ack toward resonance. (ther factors
affecting bandwidth are the tanlecirenit €, the
amount of excitation, and the power output of
the amplifier.

Another advantage of this particular delector
configuratjon is that it allows tighter coupling
to the tank cireuit without danger of burning
up the diodes. The author has used 1N34 diodes in
the detector with the pickup loop placed about
2 inches {rom the tank coil of a push-pull pair
of 250THs operating at 2500 volis. With full
excitation applied, the amplifier was left un-
loaded by accident. [t was expected ihat four
einders would be found, but the diodes sirvived,

Detector Assembly and Tes?

Fig. 2 suggests o method of constructing ea-
pacitor € from a short lengih of RG-59/U cable.
Fig. 3 shows the construction of pickup loop Ly,
which nwst be shielded to eliminate electrostatic
coupling. Capaecitor (s, and the shield of Ly,
should be grounded at the same point as the am-
plifier tuning capaeitor, and the leads of Ly should
be as short a8 possible.

1t is suggested that a reader interested in using
this tuning system first wire up the phase deteo-
tor, and {emporarily couple it 1o his amplifier, us-
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ing a zero-center VIT'VM io measure the output.
If plus or minus 0.5 volt can be maintained across
Ry and B over the desired bandwidth, you arein
business, Failuve to obtain & proper error signal
(reversals other than at resonance) may indicate
sparious oscillation, or harmonic resonances in
the f amplifier, or ground loops in the phase de-
tector. If the crossover point (reversal of output
polarity) does not coincide with resonance, the
values of ¢ and #3 should be reduced. Experience
has shown that a 10- to 25-pF. ceramic capacitor
across i3 will usually improve the aceuracy of tun-
ing at the higher frequencies. The polarity of the
output signal can be reversed by reversing connec-
tions to Ly

DC Servo

Heveral different circuits were tried before ar-
viving af the de¢ servo arrangement of Fig. 4. De
differential amplifiers that must respond to both
positive and negative error signals require an ac-
curate balance, are subject to drift, and have oth-
er operating disadvantages. The arrangement of
Fig. 4 consists actually of two separate two-stage
amplifiers, each requiring s positive driving sig-
nal 'The diodes CRy and 'Rz function as an spdt
switch, When Terminal 4 is positive with respect
10 B, B is grounded through CRy, cutting off Qs,
and applying full positive error signal to 1. When
¢ drives &, relay K1 grounds one side of the mo-
tor input, the other side being connected through
the normally-closed contact of Ka. This causes

CENTER
‘rcunu,

3
mra

HG-59/1 COAX

Fig. 2—Suggested consfruction for capacitor C1, Fig. 1.
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Fig. 3—Comstructional details of shielded pickup loop
Ly, Fig. 1.

Q1, Qaz—Npn cudio driver [Sylvania ECG123, or equiv.).
Q3, @i—Pop audie output (Sylvonia ECG104, or equiv.)-
K1, Xz—Spdt relay with 12-volt, 100-chm coil The
motor is a [ 2-volt reversible de unit (see text}, Other com-
ponent designations wore for texi-reference purposes.

CRy, CRz—1N34 or SK3017A.
CRz, CRi—D5ilicon controfled
Redtifier SCR-01.C).

Ri, Ra—Linear control.
T1—12.6-volt 3-ampere filament transformer. i

Ts, Ta—Audio output kansformer, 8000 chms to & ohms.
The motor is a 12-volt de surplus item {see text}, Other com-
ponent designations are for text-reference purposes.

rectifier  (Internationel

the motor to turn in one direction. When Termi-
nal B is positive with respect to A, .1 is grounded
through CRy, and the positive error signal is ap-
plied to Q. @4 then actuates Ky, causing the mo-
tar to turn in the opposite direction.

Anti-Hunt

Servo systems of the type described have a
tendency to “hunt” about the resonant point be-
cause of overshoot caused by the inertiz of the
svstem. The back contacts of K and Ky provide
some magnetic braking action by shorting the mo-
tor armature when one or the other is released as
the error signal disappears at resonance. How-
ever, this is usually not sufficient to eliminate
hunting except at very slow tuning rates. The
feedback cireuit, consisting of , (%, 1 and
'Ry, further veduces the tendency to hunt when
the network is tied back to the link center tap in
the phase detector. A property of & capacitor is
that the current through it depends upon the rate
of change of the voltage across it. On steady error
signals, the voltage across €y or (% is changing
slowly, and as a result, the IR drop arross I is
small, As the error signal starts through the steep
erossover portion of its curve in the vicinity of
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resonance, larger current flows in £, and the neg-
ative-going portion of the voltage aeross Ky iy
applied to the center tap of the phase detector
vin (!} This, in turn, reverse-biases ¢y and @s,
which reduces bunting,.

AC Servo

Alternating-current servos have the advantage
of greater sensitivity and less time lag than de
servos, The ae servo cireuit of Fig. 5 uses silicon
controlled rectifiers in the output, which permit
the use of a low-cost de motor to drive the tuning
element. The grids and cathodes of Vg serve as
balanced diode modulators. Opposite-phased ac
voltage i+ applied o the cathodes, and a positive
voltage is applied to the grids through #; and Ry.
i, is a balance ¢ontrol to equalize the vonduction
ity the two seetions of Vg, The plates are connected
in parallel. When the stage is balanced, and no
ervor signal is present, a 120-ITz. signal appears in
the output. If one of the grids is grounded, the ac
phase o the opposite cathode appears at the
plates, because that side of the tube is cut off by
the IR drop across /5. Since each cathode has op-
posite-phased ae, the output phase will depend
upon which grid is grounded. The grids are
grounded through the plate-to-caihode resistance
of Via or Vis. The grid of Vq receiving the posi-
tive error signal grounds the grid of Vs connected
to the plate of that same V) triode section. The
output of Vy is applied to a conventional two-
stage ac amplifier. ‘The output of Vip feeds two
pudio output transformers, Ty and T, whose pri-
maries are connected in parallel. The ac error sig-
nzal is applied to the gates of the SCRs, which are
vonnecied to the low-impedance sides of the two
transformers, (3 compensates for the phase shift
inherent, in small transformers working at low fre-
quencies. The two SCIis are connected in inverse
parallel so that the firing of ore alone causes the
current to How one way through the motor cir-
enit, while the firing of the other SUR reverses
the current How, causing the motor to reverse di-
rection of rotation. Which of the two rectifiers
will fire depends upon which grid of Vg is ground-
ed as a result of an inpui error signal from V.

Hunt Suppression in AC Servo

At zero error signal, the output of the ac ampli-
fier is a 120-Hx. signal of reduced amplitude. This
results in both SCRs being fired during one ac ey-
cie of the motor voitage. This causes a braking
action as the error signal goes through its eross-
aver point at resonance. At slower tuning rates,
this #lone will reduce hunting.

However, the bridged-T network consisting of
%, O, i and Ry provides additional insurance
against hunting, and will usually be » necessity at
faster tuning rates. This network consists of com-
bined phase-lead and phase-lag circuits. At one
frequency, the phase lead and lag are equal, and
there is no resultant phase shift. At other fre-
quencies, a lead or iag develops. The line fre-
fuency in an ac =ervo may be compared to an 1f
carrier. At zero error signal, the carrier is sup-
pressed. If the servo hunts, the error signal is

QST for-
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Fig. 4—Circuit of the dc servo.
Capacitances are uF; resist-
ances ore in ohms {k=1000].
Capaciters are teramic or
paper; resistors gre Vi-watt
uniess  indicated  otherwise,
Diodes are IN34 or JN38,

equivalent to 4 double-sideband signal in respect
ter the carrier or line frequency. On a steady error
signal, only the de ecamponent is added or sub-
tracted, and the aubput is the earrier frequeney.

Maximum conduction in a silicon controlled
rectifier ocours when the gate voltage i in phase
with the anode, By shifting the phase of the gute
voltage when hunting veewrs, the conducting
time is reduced. In this manner the network acts
as & damper by cansing early or late firing of the
SCRs when the servo hunts, and yet does unt af-
fect the gate's voltage hu-phase condition on a
steady error signal,

A problem that arises in using the bridged-T
nelwork in this manner i# that 4 sine-wave input
error signal is required. The chopper type of hal-
anced modulator commonly used to converi the
de error signal from the phase detector io ac is
not at all suitable in this ease berause of the high
harmoric content uf the converted signal. To
overcome this difficulty, s balaneed modulator
with forward-hiased diodes is used. Forward bias-
ing prevents the ac signal from cutting off the di-

odes, thereby avoiding hali-wave eutput. The ac
signal only varies the bias on the dindes. This iz
similar to the condition in » class A awplifier
where the ac signal varies the bias, but never
rdrives the amplifier into cutoff or saturation. Con-
ducting diodes require some power to unbalance
them. This ix aceomplished by using a de ampli-
fier (V1) with the diode switching cireuit (CHy,
C'R2), s used in the dc servo deseribed earlier.

Motors

The motors used by the author have heen 24-
volh de units of the surplus variety. Many of these
motors have permanent-magnet fields, Uthers will
require & source of do to energize the fields.

A gear train is needed to reduce the shaft speed
to & practical rate for rotating the tank capacitor.
Home surplus mofors are available with built-in
gear trainy, or gear trains may be purchased sepa-
rately, High-capacitance tank capacitors will re-
quire lower shaft speeds. In general, it is well to
chaose a relatively high-speed motor, and reduce
its speed as necessary with a resistance in series

2apyte——
]
%mo bl
== Lrs
s
BEO0/5%
ar
ey
A0V LRI
40
p

201V

&400

aur
r—jlaevas | B 2AKT

3

-

(Y

l5vac

Fig. 5~~Circuit of the ac servo. Capacitances are in 1F; resistances are in ohms {k = 1000). Capaciters are ceramic or
puper; resistors ore Y2 -watt unless indicated otherwise,
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with the armature. The author has used a shaft
speed of 20 rpm with a 200-pF. tank capuvitor,

The motor must have suflicient toraue tn ro-
tate the varinble capacitor through the gear train
without difficulty. The geur train shouid be tight.,

Any appremable play between gears will make it

impossible to stop hunting.

Adjusfment and Troubleshooting

The adjustment. af the phase detector has been
voverad earlier. The so <erve of Fig, §requires two
initial adjustments. The balanee control, £y, is ad-
justed, without amplifier execitation, tor no rota-
tion of the tuning mator, The gain control, i, is
set for proper sensitivitv, Adjustment of the bal-
ance control to either side of the balance paint
should eause the molor to rotute, the direction of
rofation changing as By passes through the bal-
ance powt. H an vhmmeter is connected across
342 and U'Rg, the motar should rotate tn one di-
rection. Reversal of the nhmmeter Temls should
calise the motor to turn in the opposiie direction,

Checks on the ze amplitier are best mude with
an oscilloseope, using one side of filament trans-
former 7 as the horizontal sweep. This gives »
Lissajous pattern, and phase shift can be detecied
from stage in stage as well as at the oatput. ‘The
pattern shouid be w closed line in all eases,

The low-iupedance secondaries of 1% and T3

st be polarized correctly so that only one SCR
tires at a time. This ean be done hy connecting
nue sevondary fiest, and seiting the halanre ¢ona
trol for motar rutation. Then the balance control
shnuld he adjusted to the other side of balance,
and the nther serondary polarized to give rotas
tion in the vpposite direetion.

if the rotation of the tank eapacitor is limited
to 180 degrees, rnother rherk of polarization ig
necessaly to make sure that the two directions of
taning sre proper i respect to the resonant point,
iLe, that the rapacitance inereases when the tank
is above resonance, und decresases when the tank
i» below resonance. The direction of tuning can be
changed hy reversing the motor leads, the phese-
detector ]9311‘5, ur the vathode connections to Vz_

Conclusion

The bandwirdth over which the fransmitter ean
be shifted without readjustment of foading de-
pends upen the bandwidth of the sntenna ithe
bandwidth over which the antenna presents an
essentially constant load impedance,

The vutpat loading ecapacitor should be preset
for the dexired amplifier Toading st the center of
this eunge. If the change in operating frequeney
i 80 great as to require readjustment of loading,
the tuning system will automatieally compensate
for the detuning effeck of this adjustment. BEE
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. War’s end, now imminent, will make available
a large number of potential amateurs. How to get
them into the ham ranks is a problem discussed
editorially by KBW. He thinks that the hest and
perhaps the vnly way to get them is through [ocal
clubs and other amateurs.

. Phil Rand, WIDBM. talks knowledgeably
ushout “Choosing U.HLF. Sites”” and shows how to
use contour strips for the purpose, Of course, be is
fargely talking to people who can perhaps ¢hoose a
lacation for a new home with ubf DX in mind, He
tells where fo get Geadetic Survey maps, etc.

. . . Captain O.D. ¥Perkins, ex-WITMH and Dave
Middleton, W2OEN, describe the effective vhf
radio relay system emploved in North Africa.

. John G, Marshal WoARL, goes quite deeply
into the matter of “Matching the Aniennz for
‘T'wo-Band Operation.”” This appesrstobe newdope.
There is a little math, of course. Flat lines for
multi-band operation sezm to he here to stay.

A basic and interesting article on “How
Microphtones Wark® is presented by Albert Kahn,
WOKYM. He points out a fact often forgotten
today. There is a limit in amplitude that a given
microphone can handle without distortion.

.« A good story by GSNO in “Hamsg in
Combat.” He discribes his radio experiences during
the last stand at Calais,

36

{B

50 Years Ago ]
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. We have a complete description of Frank
Ciongad®s station 8XK. This became the famous
DKM 2 little later. He uses a big flat-top antenna
with an equally large counterpoise underneath. A
picture of the rig is on the tront cover. There are a
pair of Navy-tvpe (iffy watters. For the amateur,
transmitting tubes are hard to come by at present
but there is every assutynce that they will be soon
available, He also bas an [CW set, 700-cycle plate
supply and a spark rig One cen get transmitting
tubes from Fdison-Swan, Ltd

. leading article describes numerows ow
circuits, withdesign «ope, numbers of turns, ete. It
iz hinted that it the antenna is too big, it will puil
s0 much juice from the oscillators that they won’t
oscillate. To solve this problem, it is suggested that
lawer power be used — say a couple of © tubes. A
master oscillator-power amplifier circuit is shown.
The text savs nothing about neutralization, but the
diagram shows a neautralizing condenser. Maybe
they didn’t know what the little beastie was for. It
warked, though.

. KEruse of the Bureau of Standards summarizes

and discusses the fading tests recently campleted
between ARRL und the Bureau. Further analysiz
will appear int an early issue,
. . . Hiram Percy Maxim, writing es President of
ARRL, has a heart-to-heart talk about our less
experience hrothers. Worth reeding even today. ~
Wi1ANA
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High-Pass
Filter

for Eliminating I.-F Pz’ckzzp
in VHF Receivers

BY CALVIN F. HADLOCK,* WICTW

IN ATTEMPTING to use a single-conversion
feceiver for wide-band fm reception on 22

MHz, much interference was experienced from
signals in the 10.7-MHz i-{ range. A short length of
coaX ran from the receiver input to the antenna
relay. On the far side of the relay was a 75-to-
300-0hm balua and about 70 feet of 300-ohm line,
feeding a 32-element collinear array for 220 MHz.
Removing the antenna from the receiver eliminated

#P0 Box 758, Goshen, NH 03752,
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the i-f pickup, indicating that some sort of filter in
the coaxial line could be made to do the same,
while still passing the desired vhf signals.

A grounded quarter-wave stub, 8 inches of
RG-59/U, caused considerable reduction of the i-f
interference, but did not elimrinate it, so a high-pass
filter was tried, Though the example shown is for
220-MHz use, with a 75-ohm line, the principles
can be applied for other signal frequencies and line
impedances, since adjustment of the filter can be
done easily with a grid-dip meter. The basic
information is from Terman’s Radic Engincer’s
flandbook, bat similar filter information is given in
all modern editions of the ARRL Handbonk.

Referring to Fig. 1, the vaiue of capacitance is
determined from

I

9Tk R

Cr

The comparable formula for inductance,

R
l"k [ —
47 fr
may also be used, but the value of inductance
required for vhf applications is not readily mea-
sured. In our 220-MHz filter we will use a cut-off
frequency, f, of 130 MHz,
Substituting in the first formula,

1012
= pF=359pF
4x314x1.8x 1083 75
{6 pF used)
Substitutihg in the second formula,
75 x 106
Lk MH=0,033 pH

0.0661H 0.066514

0.132.uH

Fig. 1 ~ Basic clrouit of the high-pass filter
described by W1CTW is shown at the top. Design
values given in the text are for input and output
impedances (R, and Rp) of 76 ohms, and
aparation  in the 220-MHz band, Values {far
144-MHz use are also suggested, For adjustment of
the cut-off frequency, with a dip mater, the circuit
can be thought of as a single inductor of 0,132 MH,
tuned with a capacitance of 6 pF, as at the lowar
left. The physical arrangement of tha filter is
shown at the right.
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fxildx18x 108

{2Lg = 0.066 U H)

There is no problem in providing 6 pF of
capacitance, but how do you make or measure
066 H at home? let’s redraw the circuit, as seen
in the lower partion of Fig, 1, ignoring the ground,
and we have an inductance of 0.132 uH shunted by
a 6-pF capacitor, This can be dipped to determine
the resonant frequency, which is the same as the
cut-off frequency, There will be no change in
resonance if the circuit is dipped unloaded, inside
the box, with the cover removed, and then
connected in a flat line and the cover replaced, If it
is mecessary fo change the inductance each coil
should be altered by the same amount, For vhf
applicetions the individual coils will be close
enough to the same value if they are wound to be
physically identical in dimensions,

{Continued on page 42)
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A Solid-State Contest Receiver

BY GILBERT ADDIS,* W2NH

THE MODERN-DAY ham-band receiver has
evolved in three steps. First, the need for
adequate sensitivity was evident. On the high-
frequency bands, improvement in sensitivity was
achieved early in the game with regenerative
circuits, and later with superheterodyne uircuits
using even better vacuam tubes, The gext step,
single-signal selectivity, was attacked in the thirties
by Jim Lamb,1 with the introduction of the crystal
filter, and has evolved into the present monolithic
crystal filter,2 The solution to the third probiem.
protection against overioading and cross mod-
ulation, has been much longer in coming. Improved
vacuum tubes and circuit designs®4% went a long
way in the desired direction. However, the emer-
gence of bipolar transistors, and the natural desire
to use these new devices, resulted im a step
hackward. MNow, the development of the field-
effect transistor, and particularly the MOSFET
tetrode, has made possible the design of solid-state
teceivers equal in allresptectsto the best that can be
had with vacuum tubes. In addition, there are the
appreciable advantages of circuit simplicity, small
size, and almost no heating. The latter results in
negligible temperature drift.

‘The receiver described here shows a number of
ideas for puiting these new devices to work. [t
shows enongh detail to permit duplication, but

+1094 Kenyon Ave., Plainfield, NJ 07080.

1 Lamb, “What’s Wrong with Qur Receivers?”
(ST, June, 1932,
and Spenee, “Monolithic

Sykes, Smith r
Convention Record, New

Crystal Filters,” JEEE
Yoté;(iSG’J’)‘ Part 11, T&-03,
_Goodman ““What's Wrnng with Qux Present
Reciwers?” ST, January, 19567,
4 Andrade, “Hecent Trends in Heceiver Front
End Design.” OST. June, 1962,
Squires, “New_ Approach to Heceiver
Front-End Design," Q8T, September, 1963,

leaves room for the individual builder’s techniques.
T his receiver is a single-conversion superheterodyne
with a 4.5-MHz i-f, as shown in the block diagram
of +ig. 1. Three MOSFET tetrodes are used in the
of amplifier, mixer, and product detector. Two
hipolar transistors are used as local oscillators, and
two integrated circuits function as i-f and audio
amplifiers. Five transistors and two integrated
vircnits, and that’s all there is! The results are
outstanding,
Circuit Design

The single conversion route was chosen for two
easons, First, it is normally desirable to have
minimum gain before the crystal filter. Second,
this Teceiver is planned for later transceive aper-
ation. The fewer local oscillators, the smaller the
rhance of transmitting troublesome spurious pro-
ducts.

Asseen in Fig. 2,an RCA 3N140 MOSFET
tetrode is used in the of stage. The first version of
this receiver was huilt with an earlier-model single-
gate MOSFET. The single-gate device looked very
much like a triods vacuum tube, and for stable
amplification required either ueutralization, or
operation in a cascode circuit. The tetrode’s second
gute reduces the feedback capacitance by putting a
shield between the signaf gate and the drain. This
makes it similar to a screen-grid tube, and thereby
simplifies the circuit.

The mixer stages also use 3N140s. The 3N140
provides a relativefy-high-transconductance gate for
local-oscillator injection, With this mixer circuit,
and with the source bypassed to ground, complete
stability is obtained.

A halt-lattice crystal filter and an integrated
cireuit comprise the entire »f amplifier. The RCA
CA3011, 2 high-gain broad-hand amplifier, was
first tested. This proved too hot to handle, and
produced smitiple high-frequency oscillations (it
las been [earned that later versions are hetter
shielded u2nd less prone to feed back), It was
reserved for future testing. ‘The CA3020, an audio
amplifier having 60-dB gain to 6 Miz, was then
tested. It proved to be an excellent if amplifier,
being stable and having adequate gain. A second
CA3020 is used as the class-B audio amplifier, and
it pertorms well,

The contest receiver in its sloping-front cabinet.
The main-tuning dial is flanked by the ri-peaking
control and the varactor-tuned receiver shifter for
transceive operation (not shown in the circuit
diagrami. Above, from left to right, are the audio
gain control, rf-attenuator control, and the
varactor-tuned BFO control.
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Vackar-type oscillatorss.7 using 2N1177 bi
polar transistors are used in both the YEOQ and
BFO. This circuit provides z relatively uniform
output dcross the band, and has proven to be
extremely stable. Because of the relatively lght
loading of the tuned circuit by the active device,
susceptibility to pulling is minimized. The BFO is
shielded to prevent overloading of the i-f amplifier
input. An annoying problem that arose early in the
development of the receiver was the radiation of
severe TVI from the two local oscillators, However,
when the oscillators were changed to the Vackar
configuration, with more care taken to minimize
feedback, the T'VI was eliminated.

Two important power-supply features must be
observed in most solid-state circuitry, First, the
low-impedance levels make thorough decoupling
mandatory in order fo help eliminate feedback
paths, Second, excellent power-supply regulation is
tequired, particularly for (lass-B andio stages
which draw heavy peak currents. En this receiver,
the varactor used for remote tuning of the BFO
requires extra care, and may need #s own
Zener-diode regulator to prevent inadverfent voli-
age changes.

Electrical Featurexs

Rf gmin is controlled by a pad in the antenna
circuit.¥ Attenuations of 0 dB, 20 dR, and 40 dB
can be selected with a double-pofe switch. This is
the simplest and most foolproof gain-control
method to minimize front-end overfoading.

The small size and self-shielding properties of
toroids make them ideal inductors for the tuned
circnits in a compact receiver such as this. Most of
the toroids were made by grinding the ends off the
cup cores found in the if transformers of scrapped

6 Jordan, “The Vackar VFO, a Desigu to Try,"
The Llectronic Engineer, February, 1948,
7 Figk, “Stable Transistor VFOs," Ham Radig,
Ju.ng, 196k,
Bee footnote 4,

Here is the recewer as
seen  from the top.
Band changing is
pertormed by exchang-
ing piug-tn boards
containing tuned-circuit
components for the rf
amplitier, mixer, and
VFO stages. An
edgewise view of a
board plugged into the
socket, parzilei 1o the
feft edge of the
mcriver, s presented in
this photo. Boards for
other bands are shown
at the right.
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TV sets. A variable toroid consisting of a smail
slug-tuned coil cemenied to a conventional toroid
was devised and is shown in Fig 3. The variable
toroid is more compact than a circuit using a
trimmer capacitor, and has less radiation than a
cauventional slup-tuned coil. By winding approxi-
mately 1/3 of the total turns around the slug-tuned
woil and the toroid, and the remaining turns around
the toroid core only, a 1-percent variation in
inductance can be obtained, more than enough for
all trimming purposes.

Layout problems are severe enough in a com-
pact solid-state receiver, without compounding
them by using a band switch, Plug-in units for each
band were made by mounting the tunable toroids
and necessary padding capacitors for the of, mixer,
and VFO stages all on a single plug-in printed-
circuit hoard. Fhese boards are readily available in
the surplus market, To eliminate tracking require-
ments, the tf amplifier and mixer are peaked with a
separate front-panel-controlled two-gang capacitor.
The signal gate of the mixer FET is grounded
through a 1-megohm resistor, in order to provide a
static leakage path when the coil is removed.

Remote tuning of the BFO for cw and ssb is
accomplished by use of a voltage-variabie capacitor
(varactor), in this case, the collector-base iunction
of 2 2N736 silicon transistor. This permits front-
panel tuning of the BFO to be done with only de
leads while the shielded BFO can be close to the
product detector. The circuits are cannected by a
short coaxial lead. Since the capacitance change of
the diode was more than needed, a 2-pF capacitor
was puf in series with the diode. A change of
approximately (/2-pF is available between O and
+12 volts with this particular combination.

Because the receiver was designed for use with
an external storage battery, no provision was made
for a built-in battery supply, although plenty of
room is available. A silicon diode is wired in the
battery circuit to prevent inadvertent reversed
polarity, which would be fatal to the transistors,




RE MIXER

3% ~14.33 MHz

220%

12y

EXCERT AS INDICATED, DECIMAL VALUES OF
GAPACITANCE ARE 1N MICROFARADS [ g 1)
GTHERS ARE IN PROFARADS | pF Of 3pFE,
RESISTANCES ARE BN QHMS;

k= 1000, N= {500 ODO,

NC-ND CONNFCTION

-
BATT

Fig. 2 -- Schematic diagram of the contest solid-
state receiver. Capacitors with polarity indicated
are electrolytic. All capacitors in tuned rf circuits
are silver mica. Uncommon values of capacitance
ara obtained by connecting common-vaiue capaci-

L6 - Toroidal inductor, 8.4 to 9.3 UH; 37 turns
No. 24 enam. wire.

L7 ~ 9 turns No. 24 enam. wire, wound over L6.

L8 — Toraidal inductor, tixed, bifilar wound, 50

tors in parallel, See text and Fig. 3 regarding pH; each winding 32 wrns No, 24 enam. wire,
construction of variable toroidal inductors, Cases 9 1"3012 turns No. 24 enam. ware, wound over
of Y1 and YZ are to be grounded. SR ;
C1-C7, incl. ~ See plug-in-components table. L L No. 2'2’:;:2!‘ 'u’L?r":’t"r- 8.5 to 9.7 pH; 35 turns
J1 — $0-239-t hassi : ph jack - . o
alsossuitable.ype chassts connector; phono fac L11 - Toroidal inquctor. 9.5 to 10.5 uH; 45 turns
L1-L5, incl. — See plug-in-components table. No. 24 enam, wire.
stren | | RE | |wixen __u%fx -l IR hoo | _Jauon
FAD IN140 3NZ40 SRIEEN |easozo aH140 £AZOSO
¥YFO BFQ
2384 N334
Fig. 1 — Block diagram of the solid-state receiver, - L LUG TUNED cait

73 TURNS ARDUND

i F——2/3 TURNS ARDUNG
TORQID ONLY

Fig. 3 — Tunable-toroid tdea used in the receiver’s
construction, A ten-percent variation in inductance
can be abtained with the turns wound as shown,
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FILTER

Q1

+12y

PROD. DETEGTOR

, Q2, 03 - N-channel duail-gate MOSFET,
30-MHz rating or greater {RCA 3N140 or equiv.

Motorola MFE 2006 also suitable).

Q4, Q6 — High-frequency amplifier transistor, pnp

germarium [RCA

a5 - Amplifier transistor, npn silicon {Motorola

ANT 36 or equiv.).

2N1177 or equiv.).

Rt — See plug-in-components table.
R2 — Audio-taper control, 5000 ohms.
R3 — Lingar-taper control, 10,000 ohms.

$1 - Double-pole three-position switch, ceramic,

shorting {Centralab PA-2002 or equiv.}.

T1 — Audio, transistor interstage; primary 20,000
obms, secondary 1000 ahms (Lafayette TR 110
or equiv.),

T2 - Audico output, 0.5 watt; primary 500 chms
ct, secondary 3.2 ohms {Lafayette TR 95 or
equiv.).

U1, U2 — Integrated-circuit differential amplifier,
1 watt, 8MHz rating or greater {RCA CA3020
or equiv.),

¥1 =~ 4,500-MHz crystal.

¥2 . 4 501-MHz crystal.

TABLE OF PLUGIN-COMPOMENT VALUES

Frequency Band
Components 3.5 Mz Mz 14 Mz
1.1 4 Tums 3 Turns 2 Turns
L2 S4Turns 17 1/2-201/2 0 | 29 Turns 5.6 - 6.3 pH 20 Turns 2.3 - 2.5 yH
L3 13 Turns 7 Tuins 5 Turns
L4 54 Turns 17 1f2- 20 1/2 uif 29 Turns 5.6 - 6.3 pH 20 Turns 2.3 - 2.5 g
Ls 21 Turns 2.8 -3 pll 18 Turns 1.95- .15 #H | 22 Tugns 3.4 - 3,8 uH
Ci 68 pF 68 pF 34 pF
C2 68 pF 68 pF 34 pF
3 510 pF 320 pF¥ 390 pF
4 120 pF 87 pF 100 pF
5 470 pF 320 pF 320 pF
Ce 30 pF 34 pF 39 pF
C7 Short out 47 p¥ Short-out
R1i 15,000 ohms Not used Not used
VFO Freq. 8.0-8.5 MHz 11.5-11.8 MHz 9.5-99 MHz
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A view of the bottom side of the receiver, removed
from its cabinet. The main-tuning capacitor for the
VEQO is prominent at the center of the front panel,
with the rf-amplifier and mixer peaking capacitor
at its right. Components ontheoppositeside of the
phenolic board are point-to-point wired, as seen in
this view,

Mechanical Layout

As anyone who has built transistorized equip-
ment knows, mechanical layout s a problem equal
in importance to clectrical circuitry. Jitra-
miniaturization makes little sense when it is
necessary to find enough panel space to mount alk
the tuning contzols, In any case, one ¢nds up with
a full front panel, a circuit board inside, and a large
amount of empty space. In many cases the
components actually have to be spread apart in
order to provide shorter leads io coils, tuning
capacitors, and the fike. This of course points out
the advantage which can be attained when all
tuning is done with varactors and when inductors
are replaced with gymators or negative-impedance
converters, %10 The finat layouts of the front panel
and the component circuit board resulted after a
numtber of ¥alse starts, and no doubt will evolve
into improved layouis in the tuture. All com-

9 DePian, * Active Filters: Pagt 2 — Using the
Gy‘rﬁ)or," Elzctronics, June 10, 1968,
DePian and Meltzer, “Active Filtersr Part 3
— Negatwe [mpedance Convertexs,” Electronics,
September 2, 1968,

ponents, with the exception of the tunable toroids
and the trimmer capacitor, are mounted on the top
of the vircnit board, with leads projecting through
to the other side for wiring. The adjustable
components are mounted on the wiring side for
smeater aceessibility, The plug-in coil board is
positioned vertically, perpendicular to the front
pancl. Coils are changed through a piate 1n the top
gover. Receptacles to interconnect other equip-
went and power are mounted at the rear of the
chassis. This permits easy removal of the receiver
from the cabinet after releasing front and rear
sheet-metal screws.

'This receiver was built bawcally for contest
operation (Field Day and Sweepstakes), so human
engineering was fmportant too, A stopingfront
cabinet was used to provide good visibility and ease
of operation during those long midnight shifts.

Conclusion

The receiver has now bheen in operation for
aimost two vears, and had ifs big fest during Field
Day 1968, At W2LL, it was in close proximity to
ten field-day transmitters. 1t showed excellent
overload characteristics and operated as smoothly
as the receiver in a vacuum-tube fransceiver used in
previous contests, Incidentally, it draws 67 mA of
cumrent at 12volts,  [HSE

Gimmicks & Gadgets
{Continued from page 37)

The filter was built in a small Minibox, with
BNC connectors on the sides, as shown in Fig. 1.
The information given is by no means new, but this
solution may not have occured to some vhi
workers who have had trouble with i leak-
through. The principal problem in this instance was
interference from signzis much lower in frequency
than the desired signals, so the cut-otf frequency is
not a critical matter.

A similar filter for 2-meter use, having a cut-off
frequency of 120 MHz, and designed for 50-0hm
tine, would be built with 2 capacitance of about 8
pE. The similar inductors would be adjusted to give
the cut-off frequency of about 120 MUz, using the
dipper, as described above.

For any such Filter to function properly with-
out excessive insertion loss, it is important that the
input and output foads, £ 4 and R, be reasonably
¢lose io the design impedance. This means that the
antenna line should have a reasonably low SWR,
and the receiver input circuit should be tuned and
tapped properly.

In receivers having the antenna lead tapped
directly on the input circuit, a simpler approach
than the filter described here may be worth 2 try.
This involves merely inserting z 100-pF capacitor
(mica) in series with the tap on the input coil
Optimum proportioning of the capacitor value and
the tap position can give as much as 40 dB
attenuation at the intermediate frequency, withan
insertion loss in the vhf range of about | dB. [3%F]

QST for
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'I'o acquc.znt you with the technical features of Current amateus g

The Heath SB-500 2-Meter Transverter

T HE 8B-500 was designed for use with the latest
tHeath Wf and 50-MHz SB-series transmitters,
receivers, iransceivers, and the HW-100, Earlier
Heath units such as the SB-100, as well as
equipment of other manufacture, can probably be
modified 1o work with the SB-500; however, this
information is not included in the Heath literature.

Operating in the 144- to 148-MHz range, the
5B-500 will deliver up to 50 watts of ssb or cw
power to the antenna. The outboard equipment
must operate in the 2% to 32-MHz or 50- to
54-MHz range,

Recetving

A 2-meter signal arriving from a 50-ohm an-
tenna is connected through the antenna relay to 4
neutralized Nuvistor f amplifier, V1 in Fig. L. &
schematic diagram of the amplifier is shown in Fig,
2. There is a single-tuned input circuit — the coil,
L1, is tapped to provide impedance matching -
and a double-tuned bandpass circuit in the output,
Both input and outpui can be adjusted from a2
front panel PRESELECTOR control, Stabie opera-
tion is attained by a seriestuned neutralizing
circuit, L2/C105. Receiver sensitivity is rated 0.2
microvolt for 20 dB signal-plus-noise-to-noise ratio
for ssh operation.

Output from the rf amplifier is mixed at V2
with either 116 or 94-MHz energy from the
crystal-controlled oscillator, V4 (Fig. 1). The resul-
ting difference signal is mow at either 10 or 6
meters and is routed through SB-500 switching to
the associated outboard receiver, When é-meter
gear is used, a low-pass filter is required ut the
mixer output and the necessary components are

Top view of the SB-500, Shielding covers have
been rerpoved from the final amptifier cornpart-
ment, lower feft; the antenna relay, lower right;
and the heterodyne oscillator, right center, Power
supply components are grouped at the top right. A
1-MHz crystal calibrator is attached to the front
panel just below the 5 meter, Tha circuit board at
the top left contains the receiver rf and mixer
stages. Since this unit was wired for use with 28- to
32-MHz equipment, several coils and components
needed for a low-pass filter with 50-MHz operatian
are not shown, These low-pass filter components
would mount at the right end of the board where
the dotted lines are visible in the photo,
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included in the SB-500 package. They are mounted
on the receiver amplificr/mixer circuit board (see
top-view photograph),

A crystalcontrolled 1-MHz calibrator, V3, gives
strong readable markers throughout the tuning
range of the e¢quipment. A front-panel meter-
calibrate switch turns the catibrator on and off.

Transmitting

A driving voltage (ounly about (.5 watt of power
is required) of cither 6 or 10-meter energy from
the outboard equipment is heterodyned to 2
meters in the mixer stage, V& (Fig. 1). The
heterodyne oscillator, V4, provides a signal of
either 116 or 94 MHz which combines in the mixer
with the 29 or S)-MHz sipnals to give the required
144-MHz signal.

Output from the mixer goes to a voltage
amplifier, ¥7. A pi network couples the output of
V7 to the 8156 driver, V8, The mixer, amplifier,
and driver output stages are all ganged-tuned by a
panel DRIVER control.
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Two 65146A mbes are connected in push-pull,
operating Class ABL, for the final amplifier. The
amplifier is rated at 140 watts PEP input and 50
watts (50 percent duty cycle) power output, Plate
voltage for the final amplifier is obtained from the
companion low-band equipment, Neutralization is
accomplished by feeding back a small portion of
the output voltage to the tube grids by way of wire
stubs sticking up through the chassis in close
proximity to the tube grids, The final neutzalizing
adjustment requires bending these wires until
maximum stability is achieved.

Voltage, varying at an audio rate at the grids of
the final-amplifier tubes, is coupled to a rectifier-
filter network. The resulting output is available as
alc woltage which can be used to control the
outhoard driver to prevent overdriving and distor-
tion.

Power Supply, Metering, and Switching

The primary of the transformer that supplies
power to the SB-500 has two windings which are
connected in parallel for |1 20-volt operation, oz in
series for 240-volt operation. One secondary wind-
ing is comnected in a full-wave voltage doubler to
produce 300 volis de for plate operation of afl

l i
FINAL LDADING
TURING

Block diagram of the SB-500 2-meter

tubes, except for the final amplifier and the
Nuvistor if amplifier and mixer. Final-amplifier
soreen voltage is also obtained from this 300-volt
line.

A half-wave 150-volt silicon rectifier pives the
necessary voltage for muting and operating bias,
and 2 150-volt regulated supply furnishes stable
voltage for the receiving rf amplifier/mixer, the
heterodyning oscillator, and 1-MHz calibrator, The
R00 volts necessary for the final amplifier is
obtained from the outboard exciter.

‘Two metexing circuits ave provided in the
SB-500. A front-panel meter/calibrate switch has
three positions. In the PLATE position, the ca-
thode cwrent of both final amplifier tubes is
measured, In REL PWR, part of the rf output is
sampled and rectified for refative power-cutput
measurements, A CAL posifion activates the
1-MHz calibrator, but in this position the meter is
switched out of the circuif, The panel meter has
two calibrated scales: 0-500 mA and 0-10 for
relative output.

Switching the outhoard equipment to 2 meters
is @ casual affair, but what’s going on inside the
8B-500 is quite complicated. Flaborate switching is
necessary since voitages, input and output rf, and

PRESELECTOR TUNE

5-1%

Fig. 2 — The Nuvistor receiving ¢f amplifier. A
single-tuned input grid cireuit and double-tuned
handpass coupler in the plate can be adjusted
simuitaneously by a panel PRESELECTOR tuning
control. Capacitance values are in pF, resistance is
in ohms,
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This bottom view of the SB-500 shows available
room for a neat arrangement of parts and com-
ponenis. The large coil assembly at the top left of
the photograph is the final-amplitier grid circuit
which requires some pinching and scqueezing adjust-
ments during the final alignment process. The
screwdriver-adjust poteatiometer at the right s
part of the relative power-putput metering circuit.
Rear-apron connectors and contrals include «f
output, alc, linear-amplifier antenna relay, low-
band fransceiver relay, r{ drive, power plug, fow-
bhand antenna, low-band receiver, fuse holder, and a
bias-adjust control,

the antenna must be transfetred from the outhouard
gear to the SB-S00, and in some cases hack again.
The necessary switching is done by two relays in
the 3B-500 and by an ON/OFF switch on the
$B-500 panel.

The panel switch turns the power-line voltage
on and off and, in addition, when in the OFF
position routes the output of the outboard trans-
ceiver to its normal antenna or ampliffer con-
nection. When ON, the switch directs the output
of the SB-500)’s converter to the antenna connector
of the 28 or 50-MHz receiver for reception of
2-meter signals. The panel switch in the OFF
position also connects the screens of the external
exciter final amplifier tubes to their screen-voltage
solrce, When the switch is ON, the sureea voliage
is removed und the wreens we graunded so that
the final tubes in the exciter are inoperative,

The antenna relzy in the SB-500 rouies the
incoming 2-meter signal to the receiver circuits, or
vonnects the final amplifier circuit to the 1-meter
antenna,

A power relay in the SB-500 connects screen
voltage to the final-amplifier tubes and controls
their bias. This relay also connects regulated
voitage to the receiver circuits in one position and
o the driver sereen in the other.

When the SB-300 function switch is OFF and
the two internal relays are in the non-energized
position, there is still an 800-volt potential on the
final amplifier tubes, if the external equipment is
turned on, since the high voltage for the SB-300 is
obtained from the outboard iransmitter and is
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connected at all times. Be sure fo unplug the
SB-5(0exciter cable before working inside the
SB-300!

Assembling and Using the SB-500

Approximately 20 hours were required for
construection of the SB-500, not inclnding a couple
of hours to catalog, arrange, and make ready for
the wiring operation, Several additional hours were
necessary to modify existing low-band equipment;
Heath has included instructions in the manual for
doing this to the $B-110, SB-104, HW-100 and the
§B-301/401. Modifying other equipment will re-
iuire some study and ingenuity,

8B-100 owners who are interested in using their
transceivers with {he S8-500 will be plad to know
that only slight modifications are needed. The
writer compared the SB-100 manual with that of
the SB-101] (avajlable from Heath), noied the
differences, and incorporated them in the SB-100.
From then on the instructions outlined in the
SB-500 book for the $B-101 modifications were
followed and the combhination worked fine,

No unusual trouble was encountered in con-
structing the S$B-500. Alignment went smoothly,
too, The only unusual thing happened during the
neutratizing of the final amplifier. After the final
stap was completed, and all was stable, the
compartment covers were attached and the chassis
was installed in the cabinet, Then, testing again,
the final amplifier “‘took off.” The neutralizing
process was sepeaied, only this time with the
final-amplifier compartment lid on, and 28 was
well,

The only test gear necessary for the alignment is
an 1f probe and VTVM. However, il neither is
available, the SB-30{) kit contains components to
make an rf detector to be used with the builder’s

VOM, ‘

Qperating in any mode on the 2-meter band
requires good frequency stability, but it is espec-
ially important when operating ssb. Heaih has
insured good stability by using regulated voltage on
the heterodyne oscillator, converter tf amplifier
and mixer, plus the driver sereens, It's immediately
apparent when using the SB-500 that the stability
is good. Using exalted-carrier reception of a-m
signals is a breeze, too, (if the received a-m signal is
stable!), making cross-mode contacts pleasani. To
sum up, the SB-5300 is easy and convenient to
operate, Is stable, and is not difficult to buiid. -
WICUT.

Heath SB-500 2-Meter Trausverter

Height: 7 15/16 inches.

Width: 12 1/4 inches.

Depth: (4 tnches.

Weight: 14 {/2 pounds.

Power Reguwirements: 120/240 volts ac at
82Awatts. 700 to 800 volts dc at 200
mA,

Price Class: §180.
Manufacturer: Heath Company, Benton
Harboz, MI 49022,
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The Realistic DX-150A

HE REALISTIC IDX-150 was described in detail

in an earlier article,! Since that article was
written, a new version has been released by Radio
Shack — fhe DX-150A. Although there are few
external differences, the circuif has been revised to
improve the performance and overcome 2 few of
the problems pointed out originallv. The major
change in the A modelis the use of FETs in the rf,
oscillator, and mixer stages, Along with this
front-end change, an i-f filter has been added to
improve skirt selectivity.

The 1f stage consists of two JFETs in a cascode
vircuit, The low capacitance between input and
output of this arrangement allows good gain (up to
25 {dB) and stability without the need for
nevtralization, Qne novel feature is the use of a
bipolar transistor in the source return of Q1 for age
control, providing isolation between the age line
and the rf stage. A simplified schematic diagram of
the DX-150A “front end” is shown in Fig. 1. C1 is
the MAIN TUNING capacitor and C2 provides the
BANDSPREAD function, Output from the rf stage
is tapped off the drain coil and is capacitance-
coupled to the JFET muxer — a method that is
simple mechanically, but that doesn't provide as
much protection for the mixer from strong
out-of-band signals as does link coupling,

The primary external difference between the
DX-150A and its predecessor is the inclusion of a

o 1 Recent Equipment, Q87T, March,1968, page

s, :
aE
R Iz 20, 159

JIHEETE

built-in speuker, The owner is no longer required to
buy one us an accessary Hem, [t {s mounted on the
lett side of the chassis and faces outward. The only
possible inconvenience is that the reveiver should
be placed in its operating position so as not to
obstruct the left side of the cabinet, - W/FBY.

Realistic DX- L50A Receivex

Height: 6 1/2 inches.

Width: 14 1/8 inches.

Depth: 9 1/4 inches,

Weight: [4 pounds.

Power Requirements: &6 watts, 105-125 volts
ac, SU-61) cycles, or 12 volts de.

Price Class: $120 less aucessories.

Importer:  Radio Shack, 730 Common-
wealth Ave,, Boston, MA 02215,
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Fig. 1 ~ Simplified schematic of the DX-150A rf
amplitier,

LeStrays §s.

Stolen Equipment

b wouid like to report the theft of my Hammat-
lund HQ-110 receiver from my home sometime
between Februwary and May 1970 while [ was away
at scvhool. | didn’t keep a record of the Serial No.
but the receiver has un Ameco 6-meter pre-amp
mounted on the left rear chassis, no clock, and had
3 missing FUNCTION switch knab. Jean R. Ward,
WASTLA, 706 Ridgedale, Richardson, TX 75080,
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Feedback

The base diagram for the MCI158S0G ICs (U3
and J4) of the **2-Meter QRP Mountain Topper®
(Preisz, ST, May 1970), is shown incorrectly on
the schematic diagram. The numbering should be
rotated (bottom view) so that pin [ is over the tab.
As incorrectly shown, pin 10 is over the tah,

The Post (Mfice Department promises faster mail
service with the new Zip vodes. Use yours when yon
write League Headquarters. [Jse ours, too. It's
08151,

QST for



CW Break-In for the Collins S/ Line

BY CW. WADE,* WIINH
AND
D. B. HALLOCK,** KfAZT

with full break-in (QSK} in the ew mode are

widely known. In fact, most cw traffic
handlers, and many ew DX operators, utilize
some form of full break-in. Being a devout addiet
of that facet of our hobby, frustration set in
after the purchase of a new H/Line because of
its inability (o operate QNE. Ixtensive modifi-
cations to the equipment were not feasible: a
search of the literature revealed several ap-
proaches to a solution, '3

One widely-used method of operating break-in
utilizes an electronic transmit-receive switch
for antenna changeover while allowing you to
hear a breaking station between dots, characters,
and words. This QSK adapler was designed to
be used with such & T-R switch.

With the 3258-32 VOX actuated and key up, a
substantial signal leak or feedthrough appears
in the receiver, masking any breaking signal.
This leakage comes from the oulput signal of the
first mixer, ¥4, gefting through the grid-blocked-
keyed second mixer. It can be eliminated by
also keying the tirst mixer. Further, the rf
amplifier, driver stage and power amplifier in
the 3283 are running resting plate current,
producing some noise. This noise, when added
to the leakage signai,® covers up all but the very
strongest breaking signals,

Several requirements were estahlished for the
proposed solution: (1) minimum modification ta
ariginal equipment, {2) no relays or batteries,
(3) ability to switch the eguipment back to the
original configuration instanily for ssh, (4) no
degradation of transmitted signal, {3) retention
of all operating features of the original ean-
figuration, and (6) a clean, smooth job of QsSK
even when running 1-kW input.

In order to meef these requirements, some
method of disabling the first mixer, V4, and the
power amplifier must be utilized when the VOX
relay is actuated and the key is in the up position.
As pointed out by both Shafer and Hiidreth,!? the
removal of sereen voltage under key-up, YOX-
actuated conditions is enough to cut off the PPA.
To facilitate PA cutoff, the internal jumper
between the PA disable jacks, J5 and J9, on the
325-3 was eut. If the 3283 has heen used with

* Bnox 123, Goodland, Kansus 67735,

605 Grand Ave,, Marion, Iowa 52302,

'8hafer, “Cleaner Break-In with the 328.3." Q8T
November, 1964,

 Hildreth, “ An Experimental All-Flectronie VOX Bys-
tem jor 8.8.B.." ST, March, 1968,

3 Hildreth, " TVL" @S8T, October, 1968,

September 1970

‘r‘[‘HE advantages of operating a ham station

the 628 vhf transverter, this modification will
have already been made. The second modification
cousists of lifting the cathode ground of V4
{327 arm), and bringing it out to the 3283
J21 (spare) and over to the break-in wdapter,
intereonnections being made with R(-174/U
eoax. No other modifications or changes are
required, and the equipment is easily returned
to its original configuration.

Fig. 1 is a schematic diagram of the adapter
unit. With the adapter switeh, &1, in the ew
position, the VOX relay actuated, and the key
up between dots, 20 volts of cutoff bias is put
on the first mixer, V4, to eliminate signal leakage,
PA screen voltage is removed to eliminate hash,
and the receiver is turned on. When the key is
closed, the 20-volt hias on the first mixer is
removed and V4's cathode grounded, sereen
voltage is applied to the PA, and the receiver is
partizlly muted. £2; is a monitor gain eontrol.
It adjusts the degree of muting and thus allows
the operator io monitor the transmitted signal
with the 8/Line receiver.

The timing is such that all this switching oecurs
almost instantaneously with key elosure. When
the key opens, there is a 7-millisecond delay
hefore everything returns to the receive condition.
The 328-3 keying waveshape in unaffected by
having two additional stages keved.

With the adapter switch in the ssb position,
all cireuits in both the 3285-3 and the 758-3 are
returned to their normal operation. Since the
VOX relay in the 323-3 must be actuated at afl
times during the QSK uperation, some other
methad of controlling the changeover relays in
the kilowatt linear amplifier had to be devised.,
This is accomplished with switch arms 814 and
Sie permilting the linear’s relay to he conirolled
with a foot switch in the ew mode; during ssb
operation, this relay is actuated by the YOX
relay in the 325-3.

Tune-up is accomplished with the adapter
switch in the ssb position, The receiver is oper-
ated with its age off. Any key or keyer that is
suitable for keying an S/Line directly may be
used in conjunction with the adapter. The key
or keyer is plugged into the adapter which has &
keyini line back to the 328.3.

a7



325 PA DISABLE (J-5) )

KEY OR KEYER

328, KEY (1-14) :E’,
>1'_‘_"

AMPLIFIER CONTROL RELAY

325,ANT RELAY (J-17)

EXCEPT AS INDICATED, CECIMAL VALUES QF 420
CAPACITANCE ARE [N MICROFARADS ( pFi; o-uT-'
UVHERS ARE [N PICOFARADS {pF okt kY,

RESISTANCES ARE IN OHMS; k= (000,

325, PTT (J-4)

N
FOOT SWITCH (_,_/_4,
NS

325,ARM OF R27 (J-21)

325,PA DISABLE (J-9)

325, RECVR MUTE G1-18)

‘*71,
f‘:t,

755, MUTE (J-10) ;L:’, —U—/ f;% Q @mm
4'77 MCHITDR

Fig. 1—Schematic diagram of the 5/Line adapter, Resistors ure Ve-walt composition types unless otherwise noted. All
jacks are the phono type. The waveforms shown are the sequence when one dot is sent.

Ci—Mylor or paper.
CRi—22-veit, Va-watt Zener.

Circuit Operation

Referring io Fig. 1, when the key is depressed
the negative voltage present on the key line at
J14 of the 3283 i3 grounded. This ground,
applied through an rf filter to the field-effect
transistor follower, 1, causes base curreni fo
flow into Qu. (Waveforms for one dot are shown
at different points in the schematic.) This, in
turn, causes z to discharge 7 which, under
key-up conditions, has about 22 volts across it.
Az the collector of ()2 reaches nearly zero voltage,
the base cwrrent of Q3 falls to zero, @3 cuts
off, and @4 turns on. The collector voltage of
Q; therefore goes nearly to zero and grounds
the srm of control R27 in the 328-3. This puts
the 323-3's first mixer into operation.

Inside view of the 5/Line adaptor. The chassis is home-

made. A U-shaped bracket supports the input and output

jacks on its rear deck, and the tronsistor sockets are

press-ft mounted on the front. Affer wiring, this sub-
wassembly slips into the cuter housing.

CRz—400-valt PV silicon.
Ri-—Linear composition control.

As the collector of ¢ goes to zero, Qx’s base
bias current alse Jdrops to =zero, letting the
emitter current go to zero. The emitter current
of Qs also goes to zero, which allows the eollector
of Qg to go negative, muting the 758-3 recelver,
Simultaneously, the collector of s rises up to
275 volts. YJg and ¢} are emitter followers which
are eapable of supplying the screen and bleeder
current of the 3283 PA. CR, 8 an ‘‘idiot
proofer.” It preventsdestruction if the connections
to J9 and J5 on the 323-3 are inadvertently
wwapped.

Al this switehing occurs within a millisecond
or g0 of key closure, so that by the {ime the
grid-block keying in the 323-3 puts a signal out,
the first mixer and screens are operating normally
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Fig. 2—Test setup to determine the collactor voltage
breckdown point of high-voltage transistors,

and the gain of the 758-3 is greatly reduced, the
degree of gain reduetion being determined by the
setting of By, At the end of a dot or dash (key
up), the sequence reverses, with une importani
change. Ay @y cuts off, the current through Qu's
collector resistor begins to charge (%, For » short
while, there is not enough voltage seross ( o
break down CRy, and (J3 remains with zero bias,
In about 7 milliseconds, however, (4 reachey
the breakdown voltage of (F; and base biag
s applied to 6. The first mixer is then biased
off, the screen voltage drops to sero, und the
receiver iy back in normal operation,

The ssb position in Fig. 1 grounds the gate
of the FET so0 that the adapter is in the key-
down position all the time.

Transistors

Five of the tramsistors used are inexpensive
plastic types which should be widely obtainable,
Substitutions are possible; any npn or pup silican
transistor with a collectar-to-emitter hreakdown
voltage rating of 40 volis or more may be used in
place of the 2N3903 aud 2N3905. Just about any
ti-chanmnel junetion FET may be substituted for
the MPFL102. Substitutions should not be made
for the high voltage RCA 40327 transistors unless
good knowledge of the substitute is available,

The 40327 transistors are rated ab 300 volts
Veeo (collector-emitter breakdown, base open
circuit). All those purchased ran above 370 volts
Veeo, The Veer hreakdown (collectar-emitter
breakdown with a resistor connected from base
to emitter) typically runs arcund 500 volts with

# 10 k2 base resistor, Whena ithe S/Live is first
turned on, the voltage gues & bit over 300 volts,
g0 to be safe, the Veer breakdown of the 403271
should be checked. This may he scenmplished
with the simple setup shown iu Fig. 2. It is
important that the supply voltage to the fran-
sistor have an impedance well above 100 kg if
the test iz to be nondestructive. A high-resistance
VTVM (10 megohms or more) musi be used to
measure the eollectar voltage. The voltage across
the transistor is slowly increased, and the
avalanche poiut, where the voltage aeross the
transistor ceases to increase and may even
suap back o a somewhat Jower voltage, uoted.
The peak voltage measured should be about 350
volts to be eatirely safe when used in the QSE
adapter application.

Consiruction and Results

The layout or meibad of construction of the
circuit shown in Fig. 1 ig not ecritical. It is
recommended that the adapter be built in a
cabinet that provides of shielding. In the proto-
type unit the parts were mounted on a piece
of Vectorbord. The bosrd was mounted in & smalf
utility box with the switch () and £; mounted
on the front panel. All leads were brought to
phono-type jacks mounted ou the resr of the
box, Patch cables completed the installation,
The trangistors all run stone cold; & few of the
resistors  dissipate some power but the sizes
given are conservative. In working with the
eompleted unit, always keep in mind thab this is
nob a rormal transistorized cireuit — there iy
a very painful 275 volts present!

KHesults have exceeded our egpectations. Tha
first operation attempt upon completion of the
project wis to join the cw (1) Party fun for a
15-hour stint to test relisbility while running
a kW input and using a T-1 switeh on different
bands. The moniter gain eontrol proved to be »
most weleome additional feature. To suminarize,
the QBK adapter further enchances the oper-
ating characteristics and Hexibility of the 8/Line,
and itis a joy towe. 0 EEKX

A Solid-State VOX

{Continued from page 14)

does draw qguite 4 bit of current, however, so small
hatteries are not suituble, Tests indicate that any

valtage between 5 and 15 wolts will provide
satisfactory operation,
Operation

Connecting the VOX is easy. The microphone is
plugged info one of the mic. jacks, Il orlJ2,anda
patch cord is used to connect the remaining mic,
juck to the transmitter, as shown in Fig. 5A, The
relay contact leads are connected to the trans-
mitter PTT mput, from I6. It 4 separate recetver is
fo be used connect a cable from 15 to the receiver
mute connections, The reveiver audio van be
sunupled at the speaker terminals and fed to 13,
The GAIN controt, R19, should be advanced until
gven softly-spoken words produce YOX operation,

September 1970

The DELAY time {R22) can be set to suit one’s
personal preference. The anti-VOX adjustment is
set last. Place the microphone near the speaker,
and tune in a loud signal. Then, advance the
ANTI-VOX control until the signal from the
speaker does not operate the reluy. even during
periods when loud pops and static crashes are
present.

A VOX adaptor can also be put to work to
provide semibreak-in  for ow operation, The
connections for this are shown in Fig. 5B. Qutput
from an audio oscillator ov the audio signal from
the monitor in an automatic keyer is necded to key
the VOX. Only a low-level sample of the oscillator
ontput is reqguired; UAH volts will assure good
aperation. [t no oscillator is available, one can be
built from a commercial kit such as the RCA
KC4002, Of course, both the audio oscillator and
the transmitter must be keyved simultancously, [@87—]
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DUAL-FREQUENCY OPERATION
WITH THE HEATH 5B-301/SB-401
Technical Editor, QST

I was pleasantly surprised to see the article by
WABMHO concerning switch sefection of two
transceive frequencies for the Heath SB-301 apd
SR-401 in January, 1970, (8T, as a similar system
has been in use here at WAIIYMR since Februvary,
Tyae, | thought readers might be interested in
reading of experiences with my modification.

1 tound that the extra length of cable needed to
utilize the spare jucks on the backs of the
transmitter and the receiver had no effect on
uperation of the two wnits, and made it easy to
separate the twa units. Only two extra cables
would have to be pulled out with the others if it
hecame necessary to move the two pieces of
equipment, This also eliminates the necessity of
drilling holes in the cabinets. Cabinets can be quite
ripensive to replace if you ever wish to remove the
modification, The way it is set up here, unsoidering
a4 few wonnections and replacing the rather in-
expensive SB-401 panel is all that is needed to
restore hoth units to “'stock” cendition, | routed
smail-diameter R(G-174/U coax from the switch to
the spare jacks via the dial chassis cutout, and used
RG-62/U between the two units. Hoth types of
cable are awvailable from Heath, but it is not
necessary fo use cubles with those impedances
because WAILFF( made similar modifications to
his 5B-400/301 wsing RG-58/U far ull necessary
tahles with no ifl effects.

Fig. 1 shows the modification that [ have wuyed
on my SB-401/58-300, | added dual receive mostly
to see what it was like, and hecause [ had a
three-position switch handy. One word of caution:
When in dual receive with the LMO mode switch in
the LOCKED pesition, it is possible to transmit on
two frequencies at the same time. While [ don’t

F1g, 1 — Dualreceive modification for the Heath
“:B 301 /SB-4Q1. In position 1, the receiver LMO
controls the receive or transceive frequency,
depending on the position of the LMO MUDE
switch. [n position 2, the transmitter LMO controis
the transceive frequency {LMO MODE switch in
LOCKED position), Position 3 provides dual
receive,

S1 — Rotary, 2-pale 3-position, ceramic.

30

krow what the FOC thinks of thisl it could lead to
¥our downfall if one of the LMGOs happens to bein
3 wrong part of the band for the mode you're
using, or the Hcense class you have, 1 da find dual
receive useful sometimes though, and therefore
have Kkept rt. In position 1 of the new switch,
transceive with the SB-300/301 (or split cperation)
is possible, depending on what position the LMOQ
mode switch is in. In position 2, the transceive
frequency is controlled by the SB-301 with the
LMO mode switch in LOCKED. There is no output
with the LMO mode switch in UNLOCKED.
Position 3 is for dual receive.

There is a slight frequency shift in the receiver
when switching from LOCEKED to UNLOCKED
die to the change in Yoad on the LMO, but thisis
present in  the unmodified form  of the
58.301/5B-401 and is no worse after the modifica-
tion has been added.

With a matching Heathkit knob and rub-on
lettering, the final result is a very worthwhile
modification. LA Ashburne, WALIMR, 24
Northgate Rd,, Wellestey, MA 02181,

SIMPLE AUDIO-DERIVED HANG AGC SYSTEM
Technical Editor, QST

A few vears ago, the wuthor collaborated with
WB6eAIG and WASRIIZ in de'qcnbmg a solid-state
receiver of modern designt, % As predicted in the
conelusion of the paper, the receiver has continued
to he in a state of design evolution. Major
alterations have inciuded updating the front end to
use the now-common dual-gate MOSKFETS, modifi-
cations of the prodinet detectar, and revision of the
age §ystem as described in this note.

ieyF FU-108 1000

v o p— A
o1,
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47k

Fig, 2 - Portion of original hang aucho-age circuit,
See May 1967 Q8T p. 24,

1n the original age circuit shown in Fig. 2, audio
from an emifter follower s rectified and the
resulting de voltage is applied to the timing
cipacitor, I, This voltage is ulso applied to the
hase of Q1. The resulting increase in collector
current of 131 then causes 4 deerease in i-f amplifier
gain, While this system worked well in steady-state
conditions, it was ditficult to obtain a good
fast-attack slow decay action. This results from the
following effect: With no signal applied to the
system for several seconds, U1 discharges through
leakage paths to ground potential. If a signal is now
applied, U1 must charge to about 0.5 volt before
Q1 turns on and gain redoction oceurs. The
maximum voltage on 15 hase is about 0.6 volt

1 ‘The Cummission’s interpretation is that
simukbianeous transmissions of the same modulation
or keving on two or more frequencies in the same
amateur band is considered to > spurious
radiation, in violation of Section 97.73 of the
Amatenr Radio Service mles. A station
simuitaneously radiating a signal on 14,215 and
14,292 kHz, for example, would be such a
vmlgt.mn. — fditor,

Daughters, Hayward, and Alexander, “So].ld-
State Recvner Design with the MOS ’I‘ransistor
8T, Apri and May, 1467,

3 RL, f'ne Radia Amateur’s Handbook, pp.
145149, 47th edition.
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Fig. 3 — Improved agc circuit uses JFET, Resis-
tances are in ohms; k = 1000, M = 1,000,000. The
capacitor with polarity shown is electrolytic.

hecause of diode clamping. When the signal is
removed, CI discharges quickly through 1 to D5
volt. However, subsequent discharge is slow, since
the only path ig through various lenkage currents,
The overall result during cw opearations is that gain
is adequately cuntrolled during a long string af
characters. but the attack time is too slow at the
beginning of a dot or dash. The resulting “‘over-
shoot™ leuds to loop instabilities with verv strong
signals,

The problems of the original age system were
easily overcome with the wirenit of Fig. 3. A
junetion FET is added as a source follower to
isolate the timing characteristics from the gain-
controd stage, J1. The resistors in the J FET source
are chosen to vield a potential of about 0.4 volt at
the base of Q1 during no-signal conditions. This
voltage rises to aboui 0.55 volt hefore gain
reduction starts, resulting in the usual age “delay.™”
A maximum audio voltage of 3 V pk-pk is required
from 3 low-impedance scurce tn operate the
system, With the one-second RO time constant
shawn, fufl gain recovery occurs in about one-half
second, The attack time in the author’s receiver is
determined totally by the rise time of the 200-Hz
crystal latfice filter in the i-f amplifier. Perfor-
mince is adequate to peemit pperation of an entire
Sweepsiakes contest with absolutely nn manual
zain adjustment needed.

Clearly, the system may be adapted directly to
a reverse-age-colitrolled 10 differentiaf amplifier
such ay the RCA CAJ0ZBA. The addition of a pnp
fevel-shifting inverter at the collegtor of Q1 would
allow the system fto be wused with a forward-
automatic-gain-comtrolled [C cascade amplifier
such as the Motorola MCI1530G, 1t a negutive
supply were available. the system could even be
applied to a tube-type receiver. — Wes Hayward,
W7Z0f, 7700 S.W. Danielle Ave., Beaverton, (OR
Q7005,

GROUNDING PC-BOARD RIMS

Technical Kditor, QST

The cuse of unexplained hum and nulling
difficulties in a Heath SB-3040, reported by KoCaA
in Technical Correspondence |May, 1970, Q8T),
may be the resuft of poor contact hetween the
grounding-rim strip around the large PC board and
the aluminum chassis, 1 have found that a film of
oxide or tarnish develops hetween the mating
surfaces after several yeiurs. The variations noted by
K6UA from “things done fo the microphapne and
cord”™ are a side effect of the poor ground and are
not otherwise significant.

The condition can often be corrected, at least
temporarily, by merely retightening the P(-hoard

Catarnhar 1970)

mounting screws, In stubborn cases, the PC hoard
could be removed and the wuating surfaces thor-
oughly ¢leaned. The simplest expedient, however,
is to mount small solder lugs on the mast accessible
serews (on the under side) and then solder the free
ends of the lugs to the grounding portions of the
P! board. ~ John B. Ferguson Jr.. W34AEYV, 336
Brookside Rivd., Pittsburgh, PA 152417,

HIGHER—-SPEED RTTY OPERATION
Technical Editor, QST:

I recently read that higher-speed teleprinters are
becoming available to amateurs, but that the FOC
still  maintains the 60-wpm rule for amateur
service,” | have seen no solution puhlished to take
care nf this situztion.

Regardless of s change in the allowable trans-
mission rate, [ believe that an ¢lectronic speed-
changer would be the best solution ro allow
communication between RTTY stations of differ-
ent machine speeds. The logic for such g dircuit s
not tno complicated and should zllow use of a
standard gate and f1ip-flop ICs, The main eircunit
Pocks would be:

1) A 2-kHz clock.

2}y Frequency dividers for input and output
baud rates,

1 A flip-flop commutaior, read in at the input
rate ynd reset at the output rate.

4) A switch ogperated by commutator reset
signals through an OR gate and reset at the output
baud rate,

A few of the details would be:

1) An input inteprator-drigger citewit to reject
noise,

2) An input enahle circuit operated by a
mark-space sequence and reset of a space vecums at
STOP time (sync).

3y A cootrol for the local transmitter-
distributor, if it operates at a higher speed than the
vutput rate,

4} A svnchronizing system to empty the com-
muytator at the right time,

Except for the integrator, all Jdelays, pulse
stretching, and so on, can be done with flip-flop
counters and gates, Several approaches are possible
with or without shift registers. Modules are avail-
ahle for parallel-to-serial and serizl-to-parailel TTY
conyersion, sa that any type of teleprinter should
e able to send ar receive at any haud rate, as long
as the word rate does not exceed the machine’s
input capacity.

Perhups samg enterprising ham would like to
luak into the idea further, if such has not already
heen dane. — Hal D, Randelph, W6FR, [642
Rlueberry Way, Tusfin, CA V26810,

4There presently are two petitions hefare the
FCC to authorize other than 60-wpm RTTY
operation, One petition requests 60-, 75-, and
LO0-wpm operation, and the other requests 60-,

67-, and 100-wpm operation, To date, neither
peﬁzl“tjign has been acted upon by the Commission,
- Fditor,

Changes of Address

Please advize us dirert of any change of
address. As our address labels are prepared
in advance, please allow six weeks notice,
When netifving, please give uld as well as
new address aud $ip codes, Y our promptness
will help you, the postal service snd us,
Thanks.
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Hints o=« Kinks

For the Experimenter

REMOTE TUNING THE OMEGA
OR GAMMA MATCH

Here is a way to tune the Omegz or Gamma
match without leaving the operating chair. Each
variable is Jriven from a small one-rpim high-torque
reversible svnchronous motor. These motors are
made hy Circle Brstol Co. and can be purchased
from Minarik Flectric Co, in Los Angefes, Cal-
ifornia. The motars are ! inches in diameter and 2
inches long. They operate on 117 volts av und have
friction vlutches that siip at approximately 20
unch-ounces.
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Far reversing, each motor requires a 750-ahm,
Hlwatt resistor and a {-uf¥ 400-volt capacitor, The
two motors wre mounted on the outside of the box
as shawn, with the shait connected to the capaui-
tor hy meuns of 1 flexible coupling,

Five lb-mupe wirey run from the notors to
four push-button switches at the operating desk.
The control leads #t the antenna sre ran in a loop
with the feed ling ta pernut the hewn to turn its
full rotation.

REV FWO HEY
§

For weatherproofing, two pieces of auto radia-
tor hose were slipped over the motor and cemented
to the side of the box. Covers for the end of the
hose were cut from gasket material and cemented
on with epoxy. A 1/8-inch hole was drilled in the
bottom of each cuver to prevent water accumula-
tion,

Selsyn motors have been used for tuning the
capacitors, but they require motors at each end -
one transmtter and one recever, My method
requires only switches at the operator end.
~-Rov M. Landrum, WelVT.

DRILLUING SPEAKER GRILLES

Pirilling a rack panel for a speaker grille, or
preparing a chassis for ventilation in rf shielding
van be difficult with a smal hand-held power drill.
This tedious task is simplified by using inexpensive
Masonite pryg board asa tempiate. Simply drill two
holes and attach the peg board to the work. A
small piece of Masonite can be used repeatedly and
can be kept on hand for just this purpose, It ix an
easy job ta turmn oot professional-looking paneis
and ¢f shields when using this method. For
intricate patterns. lines can bhe drawn on the
Masonite vonnecting the boles to be drilled.
Frank 8, Lamb, K441,

TELEPHONE INTERFERENCE

since { got my linear amplifier § have had
telephone-interference problems in my own house.
I ran tests with Scuthern Bell Telephone v,
adding the usual capacitors and chokes, and even
replacing the felephone wires in the house with
shielded cable, No improvement!

Then 1 ran across an article in June 1966 OST,
by James R. Halmer, WBKRS, describing the
425-RF network, 1 called Southern Bell and asked
tor one of these und tound there is o pewer edition
for the Alikseries telephones, a model S00),
Southern Bell installed the 5000 filter and it
woempletely climinated my trouble, - Bl Ashury,
WRBAGYZ,




PROTECTION AGAINST
UNWANTED TOWER CLIMBERS

My 70-foot fower s located 250 feet away
from the house, and In the summer is hidden
completely by several trees and bushes, This is
great for the aesthetic beauty of the property but
caused great concern when 1 discovered that small
children were climbing up and down the eniire
structure s a dare — hanging a red handkerchicf at
the uppermost paint as proof! Chastising did no
good at all as there were always new children
arriving at the climbing age! The device shown has
worked yuite well for several years. Basically it
consists of two pieces of angle stouk approximately
3 feet in iength - with a triangular reinforcing
piece welded at the joint. Four angle cuts are made
a5 notches in the upper part of the long pieces to
anchor barbed wire which is strung around the
arms. The whole affair is above reach o prevent
anyone trom unwinding the wire. The anly disad-
vantage is the muisance of having to take a small
ladder to the tower when | want to climb it myself,
Peace of mind, however, is excelient, knowing that
no ane will be kilied by falling from my towet
while playving “‘dare,” ot any other game! Entire
cost was about §15, — Gene Hastings, WIVRK,

DUAL-FUNCTION COAX

To permit use of my mobile antenna when
running the mobile rig on the workbench, 1
installed a length of RG-8/U from the vellar to the
warage with a wall-mounted $0-239 on each end.
Also, | use a short R(-8/U patch cable from the
car antenna to the S0-239 fitting in the garage, As
an extra benefit, [ find this coux handy for piping
12 voits de from the bench power supply to the cax
battery for an occasional overnight cherge,
Ravmond DeMers, W2K VP,

FOOT-SWITCH OPERATION FOR THE SB-40t

A foot switch for both ssh and cw can be added
to the §B-401 Heath Transmifter by inserting a
f8-0hm resistor beiween pin 6 of V12 and the
spate phono jack on the rear of the vhassis. In
order to activate the VOX relay on either cw oy
5D, just ground the center pin of the phono jack
with u suitable foot switch, ‘This trick is especially
-useful for cw contests, — fiddie Gosz, WAIGVP
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COIL WINDING MACHINE

After reuding the article on how to rewind
transformers, ! 1 decided to tackle a bigger job than
the one discussed, A battery-powered rotisserie
which has 4 reversible motor designed for siow
speeds made the job wmuch easier, Winding my own
power transformer not aniy saved me a lot of
money, it made rae feef dike a reul ham again. -
Celiro F. Hernandez, WBATLG

WEIGHTS FOR YOUR BUG

it your bug weights are too light to make the
dots readable, take some lead sinkers (which can be
purchased at most hardware stores) and flatten
them toabout 1/4 inchor so. The weights that ]
used in my case were of L-ounce size. After the
weights are flattened, saw a slit in the sinker and add
it to the existing weight on the bug, — JeffJ. Wallers,
WNSGN Y

TILT-OVER TOWER IMPROVEMENT

To carry WIKLK's idea of aa easy tift-over
tower a little further (Hints and Kinks, May, 197(h
and to gild the lily, I mounted a boat winch on the
base ol the felephone pole, and ran the steel cable
from the winch up to a pulley at the top of the
pole, then out through another pulley on the tower
and fastened the cable back on the pole. fhus, |
have my raising and lowering mechanism always
available. The boat winch has 2 3-ta-1 mechanical
advantage, and the Jdoubled ceble hetween the
tower and pole has a 2-to-1 mechaaival advantage,
it ts easy for even the XYL to raise and lower my
S-foot tower with the guad and rotator mounted
on top, — Dick Morris, WASWIT.

WIRE SOURCE

A handy soures for No. 14 through No. & solid
copper wire is the wire sold for house wiring, Most
hardware and Sears stores stock two-conductor
plastic covered wire and it can be purchased in any
length required. -- WICP

i MeCoy, “How ‘Fo Wind Your Own Power
Transiormer,”’ Q8T, February, 1970,

BR



The Operational Amplifier

In Two Parts

Part II — Some Practical Civcuits

BY JULIAN M. PIEE.* WAUTCU

ta over 100 kHe, Howevar, ut 40-dB gain ihe

responze would be Hat to jusi past [0
Lz, bl stability shauld not he hard to schieve
with proper virenin Jayout for any gain down to
nnity, There g much more ta the frequency
sompensation picture, bul this should suflice far
bregiuning applications,

g{ﬂﬂh the 20-dB gain shown, the response is flat.

Circuit Information

Lel's consider sume actual working cireaits
and practical bints for experimenting. One of
ihe firsk uses arvound the shaek might be a de
nmplifter to vonvert millivolts ai mieroamperes
ito usahle puwer to drive u voltmeler or pane
meter, A cirenit for snel a devies using the
Fairchild «AT0Z op wwp b shown in Fig 8,
Note that this is o noninvecting amplifier with
guin eontrol, and high inpub impedance, Note
alsn Bhab some guards are ineiuded to protect
the unit from accidental destruction.

Two schemes proteet from misapplication of
power supply. The two Jlicdes in fhe puwer-
Aupply leads protect sgsingt wrong polarity,
although they will rause sume voltage drop.
supplies over 12 and  —6 should hesi he
avolided. The M-volt Zener diode and 100-ohm
vesistors should protert against any acecidental
overvoltage, hut woudd e unvecessary  with
wsraper batleres. Their ase would he prudent
with an adjustable power supply

The 702 ~houid nat have over +1.5 or —#d
valts applied to the input. For many applications,
the input voltage will be on the order of milli-
vodts, Input overvoltage profection cun be nh-
fained easily by ihe two wilicon dindes it no
mputs over r ahout 15 volb are anticipated. Larger
ngnits wonld he allowerd by more than one
diode in seriex, ur a Fenet,

S eondition known as “lateh-up’ can ogeur
when the ugin is held to low values with heavy
feedback, Matinration of the inverting-inpid tran-
sistor by n iretisient, so that no inversion takes

# Nationnl Conivr iar Atmosphorie
tnioreda KOS

Hesearch, Honlder,

place and the feedback goes positive, can result
in high eurrent and eventual destruction, The
silieon dinde from pin 2 to ground prevents
latch-up by Limiting the voltage si the inverting
inpnt to about 0.7 volt. Note that other silicon
dindes than the IN914 ean be used, but the very
high resistancs of a silieon diode helow o half
volt dictates avoidance of germanium diodes
in these applications. I'hey would sutfice for
power-supply polarity-reversal applications, how-
ever,

The 200-oburr resistor connecied to pin 7
guards apainst accidental shoré cireult which
entild result in destruetion in a matter of seconds,
It will decrease ihe wvailable wutput voltage
slightly, bowever. It would also be wise to use
an cutput load of several hundred ohms mini-
IngLxs,

With such a high-gain device, positive feedback
with ogeillation =t megahertz frequencies i
sotnetimes tronblesome, Oiseillation can usually
be detected by a #hift in ouiput ae a band or
serewdriver gets close to the viraiiit, sod can be
positively identified by looking at the output
olt i seope, Ceramie dise cupacitors of 01 gf
or mure across the power supply counections st
the sacket are sometimes necessary to prevent
odcillation. The cupacitor of 01 to 0.1 ub
voctecied from the output to pin 2 will greatly
reduge the high-frequeney response of the cireult
‘behaving as an integrator), and n so doing will
help prevent oseillation, However, high-fre-
queney response is of libtle 1se i driving a
inefer, for instance. The capacitor eotnected to
pin 6 is used to give the wlurementioned con-
servative frequency compensation, Other com-
pensution arrangements ran yield zlmost 30-1B
gain ab 50 MUz providing the circuit ean be
Tamed!

The 25-ke! gain eonirol will adjnst the de gain
from about 2 to 25 The [000-ohm pesistor in
series with it lmits the negative feedback, ss
well as limiting any current throngh the lutch-up
protection diode. Higher powersupply woltage
can be used, and will mainly increase the linear
ontput voltage available, although requiring

Hove a look ai a device that, like other types of intergrated curcuits, will find an

increasing number of applications in amateur genr. The articie nlso shows some
wractical circuits that will give experimenters g start in the right direcHons.
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more power. All in all, the circuit shown will
drive the 0-1 mA 100-ohm meter to full seale
on as little as 40 millivolts and have an ioput
imnpedance of over 100 kilohms.

We will not attempt to diseuss in detail nor
give circuit values for many sther chores that
op alups can perform. They are fascinating to
experiment with, bmt most certainly the pri-
tective measures outlined above should he taken
until one geis good feeling for what he s working
with, They may well he eliminated in final
canstruction of a proven desigu.

Now, after all this fuss, shall we reveal the
latest in developments? The Fairchild wAT741
has beeu recently anbounced, aund many of the
precautions above are no longer necessary. [t
hag built-in freguency compensation and will
tuke 30 volts on the inpit. Tt won’t latch up,
and you can't destroy it by shorting the vutput.
It takes less power than the 708, 1 & pin-for-pin
replacement, and the price ix shout the same.
If yout cut your eye teeth un the 741, just think
what you wouldn’t, have (o know!

Active Filter

Mot too abvious fram our disenssion thus far,
but of such importance that it is sometimes
induded in a definition of an operational ampli-
fier, is the ability to make n " passive’ network
“active”, For exatnple, a Tmnd-pass filter for
audio frequencies needs bulky iuductors, but s
simple resistance-vnpacitance network wwed as
the feedback e¢lement in an op-amp circuit may
yield an active filter of superior ubility. Sich a
filter might have a 3-B bandwidth of 10 Hsz
at a 1 kHz center frequeney, Both the ¢ (which
determines the bandwidth) and the cender fre-
yueucy can be mdjusted over wide ranges by
variable resistances. No inductors are mvolyved.
The design of sophisticated filters & no easy
matter. We may illustrate the idea, however,
with u simple Twin-T feedback circuit, Fig. 9,
to make an op amp into s active Hlter ttned to
about 1200 Hz {a good cw note!). The forrmila
for frequency at pesk response is 1/ (el
which gives K¢ = 27 ki and ¢ = 005 pk,
172k = 1.35 k& (use two 2.7 kit in parallel)
and 2C = 0.1 ¢F. The components in the Twin
T should be fairly rlose tolerance for good per-
formance, although in this simple filter the ~kirts
will not be steep. Tt bas u voltage gain of about
40 at resomance, and unity gain will oceur at
abaut one-half and 2.5 kHa.

Log Amplifier

Jet’s consider one last elrenit which will
illustrate how an op amp rap easily perform a
conversion vne could find miich harder ways of
aecomplishing, It will also illustrate the hookup
of the 709 generation of smplifiers, The elrenit is
a de logarithmic amplifier. It iy particularly
useful since decibels are logarithmie, and the
output of a tield-strength meter could he regis-
tered on u devibe! seale if desived. The circuit is
shown in Fig. 10.
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Fig. 8—A dc amplifier circuit using o 0-1 milliammeter

for the measurement of small currents. Protective diades

ure included. The IN4747 is o 20-volt Zener diode for
transient suppressicn.

Before discussing its log properties, let's dis-
pense with a few staudard details. Note the
prowisions to prevent iustabiliby, the 0. 1-pk
“integrator” capacitor aeress the 2N3604 which
limits high-frequency  respotse, and the two
G 1-pF power-supply bvpass eapacitors right at
the socket, pins 4 and 7. Note also the rmm-
ponents helween ping 1 and & and the 200-p#
capacitor betweeu ping & and 6 for frequenecy
compensaiion. This compensation is that speci-
fied for unity-gain operation, The INULL sets
an upper limit on feedback voltege. The control
marked “offset” adjusts the ontput to zero
with zero iuput, thus earing for small imbalance
in the 709, The ecantrol labeled “hias' snpplies
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EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ART

IN MICROFARADS { uF | I OTHERS
AHE TN PICOFARADS {pF OR suF};
RESISTANCES ARE N OHMS]
k=000,

Fig. 9—An active audio filter using o twin-T bridge os o

feedbock efement with un operctional umplifier. The

constants for o given pass frequency can be determined
as described in the text,
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bias current which would otherwise be drawn
from the sigial and ecause large error at low
inputs. We will discuss the adjustment of these
later.

A semiconductor junction cun be shown from
theory to possess a logarithmic current-resistance
relgtionship. This I8 why you do not vead the
same values of diode forward resistance using
different ohmmeter ranges, since the chmmeter
current changes with range. An acenrate loga-
rithmic relationship exists only sl small values
of carrent, but this eurrent is yuite adequate
a4 o sigual if the device is nsed as a nonlinear
feedback element for g high-gain op amp, This
s & good example of the op amp activating a
passive retwork, The log signal from the ZN3904
alonte would be useless; from the 709 i will drive
a panel meter, Note that tof all transistors will
give s good log charscteristic. (3 several 2N3004's
tried, there was some varmation in output for
given input, but good log characteristics.

Fig. 11 shows the de characteristies of the
amplifier. Note that s the input voltage varies
from 0.1 millivolt to 10 volts, five decades in
magnitude, the output voltage varies from
0.288 to (.586 volt, or a change of about 0.3
volt. Note how arcarutely the points lie v the
ideal straight line. Since this is semilogarithmic
graph paper u true logarithmic relation piots as
a utralght line,

Let’s see how the cireuit is adjusted. The offset,
eomes st and iy adjusted for erv output
when a jumper shorts pin 2 of the 709 to ground,
Next apply 10 volts to the input. Start eon-
steuetion of u graph like Fig, 11, ploiting the
output agaiust the 10-volt input. I'be S-cyele
semilog graph paper is availuble ab engineering
snpply ecenters, Next, reduce the input to nne
volt and plot that pomnt. You should be ahle to

12V

Eput

EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE |N MICROFARADS { pF13
QTHERS ARE IN PICOFARALS [pF DR nyF);
RESISTANCES AHE It &HMS} ke 10DO,

Fig. 10—Logarithmic-response amplifier wsing the pA709,
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Fig. 11—The dg respanse of the amplifier circuit show®

in Fig. 10, The amplifier output voltage is almost exactly

proportional to the logarithm of the input voltage over o
S-decode range.

sput the entput at Q.1 volt input hefore yon
measure it by using s ruler through the first
two points. Try it! From here it will require
stime  ingenuity nnless you  happen to have
aoeess o some good [ab eglipment, You heed
an input of 0F wvolt, which you likely cannot
meastre with the shack voltmeter. Probsbly
the best way s to uge a voltage divider made of
precision resistors. [[ you keep the resistances
below 1000 chms, the loading «of the [00-ks
input resistance of the log amplifier will not
ratse ubservable error. When you do obtaiu
Q.01 volt, you will likely find it does not it your
growing straight line v your graph. You now
maie it fit as perfectly as possible hy adjustment
of the biaug control. If the point lies to the left
of the line, the hiay eirrent is fou low. If to the
vight, it is tou high. For complete adjustment,
vne should next eonnect | millivolt to the input,
further adjust the biay for a point on the straight
line, and finally the saome procedure for 0.1 mV,
although that paint will be slow to come to
equilibrium, and may be unstable. Note that
things rather Hoat wround with were input,
since the logarithm of sero i mathematically
undefined, and the anplifier is confused o sy
the least!

T pirt the wmplifier to practical use an output
offset is needed s that some zers dB reference
ub some purticular input voltage van be adjusted
to reard zero on the meter. One could return



the meter to an adjustable “hucking voltage”
instead of ground, which would cancel out
the ig volb or so if 1 mV were the reference. A
much more elegant way would be to use a
serond op amp with the bucking voltage applied
to one input, the log signal to the other, and a
gain eonirol included so that the miter can be
set to full scale. Why don’t you try your hand
at design?

How would you set the meter full-seale read-
ing? Note that each time the voltage input

increases by a factor of \/ 2, the power doubles,
or goes up 3 dB., Likewise, 10 dB would he &
power gain of 10 and a voltage increase (as-
suming constant impedance in the circuit) of
'\/ 10 = 3.2. Therefors if 1-millivolt input was
called 0 dB, 1.41 mV would be 3 dB, 3.2 mV
would be 10 dB, 10 mV would be 20 dB, 100 mV
would be 40 dB and L volt 60 dB. This is an
application of the formula dB=20 log (Va/V4).
Note that decibels will be linear across ihe
meter dial. If one used an rf voltmeter on his
50-phm matched line with a voltage divider for

say 10 mV into the log amplifier at a power
level of 1 wait, 1| kW would be 30 dB or an
input to the log amplifier of 0.32 volt. The meter
seale should be divided among 30 equal decibel
cdivisions and adjusted for full scale with 0.32
volt input, Be sure the voltage divider doesn't
load the rf voitmeter, causing error,
Conclusion

These diseussions and several exasuples should
give one encagh informadion to do some miel-
ligent experimenting, and make good acnuaint-
anee with a capable and wseful device. The
ennsensus in sulid-state wlectronies today is that
although many of the deviees brought out in
the last Jecade have resched somewhat of a
plateau in their development, this is still not so
with vperatinnal amplifiers, One may look for
improved performanes, amaller errors, easier
handling in eirenits, and best of all, lower prices
a3 time goes om

Crel, your feet wet now! Op amps will be turning
up more and more frequently in the hatn rigs of
the future! q5F—]

Lo Strays “§

The IEEE Electronics and Aernspace Systems
Conference (EASCON), to be held in Washington,
DX (Sheraton Park Hotel) October 25-28 will
feature a session of special interast to amateurs.
Presented by W3IGEY and K3JTE. the paper
entitled “The Use of Satellites in the Amateur
Radio Service as an Educational and Research Tool
for the Developing Nations™ will review pertinent
work done with previous amatewr sgatellites, and
with plans for future amateur space experiments.

Wisconsin Week

It you qualify during the period of Sept. 20-286,
1970, you’ll receive an award signed by the
governoe. Wisconsin hams submit their card with
name, address and call of 10 or more out-of-state
ar DX contacts; U.S, hams same rules with info. on
§ Wisc. stations worked; DX stations (including
VE/VO, KH6/EL7T) with information on 2 or more
Wisconsin hams. Submit log information and 25
cents for handling to the chairman, R.l. Draeger,
WAYKNH, Box 2501, W. Allis, W1 53214,

The former president of Bolivia, Dr. Luis Adolfo
Siles, on g recent tour of the United States, visited
the shack of WASVLI, Here, Dr. Siles is shown
speaking to his wife {who was at the shack of
CE3PR) while WASVLI tunes the rig, (Kankakee
Daily Journal photo)

Members of the Barbour School (Hartford, CT)
Ham Radio Club display their finished transistor
radio kits, Standing from left are Wayne Smith,
Ronald Beckmen, Warren Gordan, Alexander
Rolland, and seated are Trentton Mack, Gregory
Anderson, James Gordan, and Disne Foxwoerth.
W1CNI and K1VIK work closely with Bob Riddel,
the school’s science teacher. They say that the key
of the suctess of the amateur radio club is
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TEW ENGLAND will play host to the 1970

ARRL WNational Convention September
25-26-27, and thousands of fup-packed minutes
will be enjoved by hams from all over the world as
they visit historic Boston and the famous Statler
Hilton Hotel just off Exit 22 of the Massachusetts
Turnpike.

Most major manufacturers of ham gear wil
exhibit und suswer questions about the latest in
equipment, Leading engineers and technicians from
the country’s top industries will give talks on
various subjects concerning the ham and his fasci-
nating avocation — its variations and its problems!

There will be something for everyone — ham
and SWL, VL and XYL featuring subjects ranging
fram DX to was cooking! {Got to keep ihe Y1,
happy!} A glance at some of the program highlights
{see hox) wili indicate the variety of scope of the
special programs arranged for this spectacular
National Convention.

The convention begins kriday morniag at 10
A.M, sharp with an airconditioned bus tour to
ARRL headyuarters in Newington, Connecticut.
The tour will include a nice luncheon and of course
the eturn trip will be in plenty of time for the
evening uctivities planned at Boston!

Also at 10 o'clock at the FCC wifices at the
famed Boston Custorn House Tower you can begin
examinations for General, Advanced or Extra
Class, By special arrangement the FUC has agreed
to extend exam hours through 3 P.M, to accom-

modate the many hams visiting the convention
from distant locations. Also on Friday the ARRL
booth at the convention Wwill be vpen with a full
supply of publications and ham aids. The official
registration booth will also open and tickets will be
available for inany functions (although the Sat-
urday banquet, show & dance wall prohably be sold
out by that time). 4 word of caution: at the 1966
National at Boston, over 225 banquet ticket
requests had to be turned down because of late
orderst A new aspect thizs vear for FEMARA-
sponsored affairs will be that registration will be
required of all OMs 12 vears old and older in ordes
to gain enirance to the exhibits and meetings.
YE/XYL registration is encouraged but not re-
quired.

A special 3-day AMSAT (amateur satellite)
program will commence on Friday as an integral
part of the convention. tFrday night there will be a
fun-night at the “bunny club.” Playboy of Boston,
which witl include refreshments, s show and a
steak dinner, There is only 2 limited number of
tickets available however and those unable to
nbtain tickets may enjoy dinner at the hotel’s
famous Trader Vie’s Polynesian restaurant where
the foud is supurb and the service excellent.

Massachusetts Ciovernor Francis Sarment has
prociaimed the week of September 20th Amateur
Radio Week in honor of the National Convention
and in recognition of the public service performed
by amateurs everywhere, in addition, 1 special
talk-in station operated by the members of the
Honeywell Radio Club from the 8th floor salon of
the fohn Hancock building will be issuing com-
memorative Q8L cards for contacts with W1DC/1
during the convention at approximately 3,935,
7.24, 14.3 and 50.25 Miiz, The station will give
detailed directions to the convention to those
requesting  sume, Hours: Friday, I8 PM;
Qaturday, 7:30 AM. - 6 POM,) Sunday, 7:30 A M,
i0 NooiL.

Program Highlights

Saturday and Sunday will feature foll program-
ming from 1} A,M. through 5 .M. with as nany as
8 concurrent sessions so as o please as many
conventioneers as possible, ARRL statt members
will be in attendance commenting on the latest
developments in ham radio — whether it be public
service or transistor circuitry. The New England
DXCC will hold their anneal fall get-together as a
part of this vear’s cotvention and will have a
luncheon Saturday with a special guest DXer.
There will be programs on repeaters, computers,
the lepal aspects of radio, commercial station
operation, etc. pius a special program for SWLs on
how to become a ham, The ARRL film Hem’
Wide Worid narrated by Arthur Godirey will be
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PROGRAM HIGHLIGHTS

Friday, September 25
Convention Opens
Registration
10 AM-3 PM F.C.C. Exams at the Custom House
10 AM Bus leaves for ARRL tour to Newington, Conn.
2 PM Ham's Wide World (Film}
3 PM Cooking Class & Film
4 PM AMSAT Satellite Program
5 PM Golden Years of Radio by Bruce Kelly W2ICE
B:30 PM Big Party at Boston’s PLAYBOY CLUB across the street from
the convention
Saturday, September 26
10 AM Registration; Exhibits Open
Lewis Colling — Moonhounce
Jim Fisk, W1DTY
¥ L Entertainment — Fun With Makeup
How [Jo Computers Work#Xpart one)
11 AM Repeater Operation Demonstration
Vic Clark WAKFC ARRL Advisory Comm,
F. 0. C. Les Radnay, W1PL,
12 N Repeater Operations on West Coast
Jim Green W1GT — Antennas & Height
Ken Cantrell K10TA — DXpeditions
RXCC Luncheon
T PM Lew McCoy W1ICP ARRL Technical
DX Propogation Forecasting
Collins Radio — Digital Voice "Mode of the Future'”
¥ L/OM Historic Tour of Boston (2 hours)
2 PM Ed Tilton, W1HDQ ARRL VHF
Doug DeMaw, ARRL Technical Editor
3 PM Australis/Oscar & Results
Rule Making in Amateur Service
How To Become A Ham {For all SWL's)
4 PM A New DX Band Called Oscar
Combining a Commercial & Ham Station
Setiing Up a Commercial Station
Sunday September 27
9 AM Special Folk Mass {Roman Catholic)
10 AM Registration; Exhibits Open
SEC & SCM Meeating
YL Program: “What to do when the rig blows up"™
How Do Computers WorkApart two)
11 AM ARRL Forum, President Denniston, W@DX, N.E. Director
Chaprman and visiting Directors
12 N Robert Booth, W3PS ARRL Counsel
Cal Hadlock, W1CTW Repeaters/FM
Slow Scan TV Demonstration
South Seas Luncheon for ¥YL's
1 PM FCC, Washington, D.C.
AMSAT Forum (Satellites — 2 hours)
ECARS
2 PM Fr, Dantel Linehan, W1HWK
Army Mars (2 hours)
Ham's Wide World {Film)
3 PM Dr. Harold Edgerton, scientist
N.E. DXCC Special Program {2 hours)
YLRL Forum
4 PM Women's Program with Lew McCoy
Navy Mars
5 PM Special Presentations

Programs and Times Subject To Change,
Convention Program Book will have Gomplete Details,

Co-chairmen W1VRK and W1HKG; Program assistant WATHPS gives some
late revisions to program chairman WIMXC; Program cormmitteeman
W12Z0M and his XYL, K1BUF {who is YL chairman) during a lighter
moment at a committee meeting; Special events co-charrmen W1 ADD and
K1ZL.A; Ticket chairmen K1LDC and W1KGO; Committeemen K1CKS,
K1LJN and W1EED; Prize assistant K1LTP and chtirman W1BAB; Ticket
committeemen WITHT and W12Q0.,
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Guest speaker at the banquet will be Dr, John F.
Clark, the Director of NASA's Goddard Space
Flight Center, He will present a tascinating com-
rentary o our space programs and activities,
The Center has a diverse mission that invoives
practically rvery aspact of the LIS, space pro-
gtam. [r. Clark is & licensed radio amateur with
the call W3GYH.

shown once vach day. The W1/K1 OSL bureau will
he on hand with thousands of unclaimed DX cards,
There will be 1 cw contest with a nice prize for the
winner ~ in addition to a QSL vontest which also
will offer a prize. A flea market — that s, 4 hum's
market for ham gear — will be in full operation.
Everyone is invited to bring some gear to display
and hopetully return home with cash instead!

Saturday night is the “hig time” when everyone
is invited to the no-host cocktail reception at 5:30
followed by the fubulous steak banquet, dance and
show. There will be a full course steak dinner
(starting with iobster bisque) followed by some
special award presentations including the Ham of
the Year plaque presented fo a ham nominated
from within the ham fraternity for his contribu-
tions to ham radio, There will be Jancing to a
i0-piece orchestra followed at (0 P.M. hy three
sensational night-club styie acts by top performers
in their fields!

Sunday morning there will be an unusual
weligous service at 9 o’clock — a Catholic folk mass
featuring a well-known Boston folk group, This
should be of interest to persons of various fuiths. A
0C'WA breakfast is planned as of this writing and it
should be noted that several programs will be
added as convention time approaches — far too late
far inclusion in this article!
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There are several programs for YLs during the
convention — & cooking class by Boston Edison, a
prograin on what to do when the rig blows up {and
the OM isn't homej, an historicai tour of Boston
for YLs and OMs too if they like, plus several YL
entertainment sessions, The big YL feature will be
the South Seas Luncheon Sunday Noon at Trader
Vic’s Restaurant right in the hotel. This will be an
exotic array of delicious meat, fish and fruit
delights served in such a manner as to entice the
palate and enabling the diner to select her
favorites! This deluxe treat is by ticket admission
only and, since advance arrangements must be
wuzranteed, Hekets are agvailable hy mail only.
There will be a YL hospitality Iounge where hot
coffee and soft chairs will be available at all times
both Saturday and Sunday. The central location of
the Statler means that the many famous shops ate
at ¢lose walking distance too — OMs bewaze!

ARRL President Bob Denniston, WPDX will be
co<hairman of the ARRL Forum Sunday morning
at 11 with New England Director Robert Yurk
Chapman, W1QV. In attendance will be visiting
directors and League officials from across the
nation and from Canada: this is vour chance to
fiear and be heard, The forum is an open discussion
of ham radio and the iLeague’s participation in the
growth of our service and hobby: inguiry and
commentary 8 wurged from ull lLeague memnbers
attending. At 8§ o’clock on Sunday awards will be
made, voncluding the program.

Registration Procedures

Special reduced rates at the Statler Hilton have
heen obtained for this convention but they will not
be honored unless vou mention upon registering
with the hotel that vou are with the amateur radio
convention and request the specially reduced rates.
To make it easier, with all early bird tickets the
committee s including a postage-paid hotel regis-
tration reguest card to be sent to the hotel on
which vou indicate the price range room desired
arul the dates vou wish to stay overnight, Early
bird registration is available by mail only and is $3.
per person (rs $4.00 at the door). Registration is
reguired for udmission of all OMs 12 and ocider,
Tickets to the Plavbov reception are $10 each,
Tickets to the Saturday night steak banquet, dance
and show are $12 each including tax and tip and to
the ¥L luncheon are €3 guch including tax and tip.
Tickets for the ARRL bus tour and luncheon are
»13 each including everything on the irp and at
hegzdquarters, Checks should be made payable to
FEMARA and sent along with a self-addressed
stamped envelope to John MeCormick, 372
Berkley Strect, Taunton, Massachusetts 02780, it
should be mentioned that ample parking is avail-
able at the Motor Mart Garage opposite the hotel,
the Elliot Street Garage a block from the hotel and
the Boston Common (municipal) underground
garupe at the common - about a § minute walk
from the hotel {and least expensive by farf)

This will be the 11th consecutive ARRL con-
vention sponsored by the Federation of kastern
Massachuseits Amateur Radio Associations.

Q5T
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Flotida — The Tampa Hamfest will be held this year on
Sunday, October 11 a¢ Lowry Park, Sligh Ave. and Norh
RBlvd,, in Fainpa, dun for the whele family, lots of free
parking. Plenty of sheltered spave fnr swap section.

linois — The Pearia Atea ARC will hold its | 3th annual
Hamfest Sunday, September 20 at the Fuposition (ardens
ithe same place as last year) located on the Nosthwest edge
af Peoria, Lanch will be zvailable. There will be plenty of
wctivities for the entire famuy, beginning witlt the campsite
opening the preceeding evening. Free coffee and donuts from
900 to 9:30 AM, CDT. Free swap section, parking, coafests,
cartoons for the kiddies and, of vourse, the many eyeball
)50 Advance registration $ 1,31, al the gate $2. bor further
defails und advance registration srite our tegistration chair-
man, Ferrel Lytle, WIDHE, 419 Stonegate Romld, Paoria, IL
61614,

indiana — ‘Fhe Hogsier Hills Ham {lub will hold their
Hamiest Octaber 17 at the Spring Mill State Park near
Mitchell, Indianz,

Massaclhusetts — The New England DX Awso, (NFDXA)
will hold its annual Panguet in conjunetion with the ARRL
National Cenvention on Saturday, September 26 at the
Statler Hilton Hotel in Boston. A luncheon will be served and
the principal speaker will be Bob Derniston, WHDX; slides of
the reeent Malpefo Island [¥Xpedition will he presented. On
Sunday, September 27 from 3 te 5 PM, in the Ballroom
West, an open DX Forum will be held with Dale Strieter,
WADOS, presenting shdes of the 1969 Navassa Island
DRpedition. _Also on Sundav, Fllen White, W1YYM, will
sonduct a DX Quiz. All DXers are welcome,

Michigan =~ 'I'he Tawas Ham-Fest feafuring a gigantic swap
and shop, equipment displays, banguet, Mam-ofithe-Year
Award and auction will ke presented by the lasco ARC on
September 26 und T ot Tawas City on US 23, 60 miles
#orth of Bay City, Plenty of activities tor the ladias — hnat
trips, air-base tour, ladies luncheon, and maore, Bring the
famiily for a weekend of fun, Additiona] information from
Ham-Fest, P.O. Box 3321, Jeft, Sta., Datroit, ME 48214,

Michigan — The Monroe County Swap-and-Shop will be
held Qctober 11, indaors ai the Monree Connty Fairgrounds
fovated on Highway M-50 four miles west of Monroe,
Michigan,

New Mexico — Fhe Alboquerque ARC wnd ‘Uhe Caravan
RC of New Mexien will sponsor the New Mexico Hamyention
#b Albuguergue on September 18.20, Headquarters will be at
the Holiday fnn Fast, Fast Highwav 66, There will be a
banguet on Satiurday night m the mam ballroom, Technical
sexsions, gablest, tflea markef, wond lots of fun for «ll. MARS
and VHE ¥M Society meetings. Talk-in on 3,990, 7293,
14.345, 196 MHr -m and fmn 146.34-146.94 MHz
repeater] and 146,94 MHz direct nhfm, Por further infor-
wation amid tegistration contact Ray Hill, WSSDM, 9016 Los
Arboles  Ave,,  Afbuquerque, NM #7112, Telephone:
S05-200-17149,

New York ~ wandaigua. AW.A, National Historical
Radio onference, October 9 and 10 at Sheraton Inn on
Canandaigua Lake. Tulks by well-known pionects, wircless
demonstrations, auction of easly cyuipment ard magazines
plus vid-time entertatnment, Special O0.T.C. Meeting and
Fioneer Banguet, Registration deadiine Cictober 1, Write for
program and information from Lincoln Cundall, W2QY, 69
Bowlevird Parkway, Rnchester, NY 14612,

New York — The Northeastern States 16(l-meter ARA will
hold thejr annual election and banquet at the K’ and B,
Chutham, N.Y. on Saturday, Qctober 1), Dinner at 6:00
P.M., 5500 per peeson. A tlea iarket from [ ta 4 P.M. For
Fucther information write W1EUR,

New York — The Central New York Chapter of QCWA
will hold jts tifth Anoual Banquet and Meeting on September

16 4t the Treadway inn Uwego, Uweyo, N,Y., on Route 17¢.
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twenty miles west of Binghamton, N.¥Y. Cocktail hour and
get together from 5 P.M, to 6 P.M., dinner at 6 P.M. sharp,
fullowed by the business oreeting and election af ofticers for
1971, Interesting puest speaker =t live eptertainment.
Tickets $5.50 per persnn. Deadline date 15 September 22,
DCWA members from everywhere aze invited, For further
information and reservations contact Chairman  Clark
Galbreath, W2AXX, 111 Keeler St., Lodicott, NY 13760, or
Savretary Wendall Dunaing, W2ITS, M7 Wilson Avenue,
tndwell, NY 13760,

Ghio — The Findlay tlamfest will be at Riverside Park on
feptember |3, Tickets and info from Clurk Foltz, WBLIN,
122 West Hobart, Findlay. OH 45840, Tickets S1.
atdvance, $1.50 at the park.

Penmsylvania ~ The Anthracite Chapter, QUWA will hoid
its aonual Banguet at the Hometown Fire Company, 2 miles
North of Tamaqua on Pennsylvania Route 54, A Pennsyl-
vania Dutch stvle ham aid twkey Jdinner will be served,
Reservations 4,00 per person, All radio amuateurs are invited
to attend this affair, Time is 6: 30 PM., the date is Gctober 3,
Reservation from the Anthracite Chapter, OCWA, 21F
Schuylkill Ave., Tamaqua, PA 13232 Remervation deadline i
September 26,

Washington — The Walla Walla Yalley RAC will hold its
24th annual all famaty pienie and hamiest September 26 and
27 at the JTeffarson Park field house in Waila Waliu. Swap and
shop, contests, ARRL and homebrew and antique radio
display. Annuai meeting of M.LNLOW, and N.W. S5B groups.
Punch served a2 0230 Sumday with potluck, caffee and
punch furnished, Free registration ull day, Talk-in on 3.460,
M6 and 146,760 Mtlz. For more information write Pat
Stewart. WIGVC, 1404 Ruth Ave,, Walla Walla, WN 99362

e Stravs s,

WoGCM was ready tn raise a 62-font woaden
tower, with the help of family and friends an the
guys, A tractor hooked to the cable slowly started
raising the tower from its cradle, Hearing a seream
above the noise of the tractor, OM Bush was
utterly amazed to see X YT. Doris slowly rising with
the tawer, her head nearly to the top of an
adfacent prune tree, Saftely back down, she suid, [
wrapped the guy wire around myv hand to get a
better hald — and then couldn’t let got”

“One of my Novices in owr schaol radio cluh
called a WN4. Apparently the 4 didn’t catch his
vitll, hecause he came back ‘WN1? My Novice,
disappointed, said, *Darn — he’s calling WN1IML?
Hanest, ! thought 1 was a better teacher than that
whea we toak up code punctuation!™ — WA 1 DJC,

WAKVYN senuls i clipping which may expiain the
origit of a comman ham abbreviation. Seems there
is a traffic sign in China which reads, **When a
passenger of the foat heaves into sight, tootle the
horn trumpet to him melodiously at first. If he still
nbstacles your pussage, tootle him with vigor and
express by word of mouih this warning ~ Hi! Hil”
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o New dApparatus

New High-Power Balun

ITYHE USE of stainless-steel bardware o reduce

corcosion  effects, and a3 nonconductive ep-
oyy-based core tn ininimize high-voltage break-
ilnwn tendencies are features of two new models
of inadilla Radiation™ W2 AU halun, This pup-
ular product is now rated for use with trans-
mitters rioning as much as 2 kW PEP. The
manufacturer reports that the pnew models have
heen used successtully by government services at
2 kW Jde input; Intended to match balanced
antennas to coaxial feed lines, the balun is avail-
able in either 4:1 or F:l transformation ratins for
use with $0-or 72-o0hm coax.

‘The use of steinless-steel hardware will be
appreciated by aavane who has tried to  dise
assemble an antenma after it has beeh up in the
air for a4 few yeurs, Blectrical ¢onnection to the
antenna is made by means of two stranded
copper leads which pratrude from the balun.
These leads should be wrapped (and soldered if
possible) to the antenma tecminals, An eye hook
an the top of the wnit is provided for center
support of long dipeles. The feeder connection is
through an S0-239 type connector, The halun

has @ hmlt-in lghtning arrester, but the outer
braid of the coaxial feeded must he connected to
4 good outside ground before it enters the house
to make this feature fully effective. The price for
vither model is 312.9%5; additional information
may be obtained from Unadilla Radiation Pro-
ducts, Ronte 7, Unadiila, NY 13849, — WIKLK

Simpson Century-Series Meters

N THEIR new “Century Series” of general-

purpose  panel meters, Simpson Electric has
developed a line that vividly demonstrates the
advantages of scale readability to be found in
square-faced designs, The clean-cut appearance of
these instruments van bhe seen in the accam-
panying photograph. The otter case is aude of
phennlic and the window is ghass. All of the
“Century’ meters have selfshielded movements,
which are not affected by surrounding retal
whijects,

Armateurs who have purchased surplus meters
and Found that they read correctly only when
mounted in i/4-inch steel panels, will appreciate
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the selfshielding feature. To check the shielding
properties, a lurge horseshoe magnet was rotated
aroutnd 4 S50-0-50-fA  Century-series meter, This
test caused only the slightest flicker of the meter
rieedle; a nearby transformer should not affect
the performance of these meters.

A womplete line of ifnstruments is available,
inciuding voltmeters, Jc ammeters, milliammeters,
atnd tf ammeters. Ac models have magnetically.
damped iron-vane movements, or a «Jd¢ movement
with a rectifier, 'The frequency range of the
iron-varne types is 200 Kz to 1 kHz for reading
current, and 20 Hz to L0 Hz for roitage mea-
surements, The models using the rectifier/de-
movement combination c¢over 24 Hz to 10 kHz.
‘I'he ¢f ammeters are accurate within one percent
af the 64-Hz calibration frequency up to 1 MHaz.
Thus, these of ammeters would have fo bhe re.
culibrated an a higher fregquency for accurate use
in the amateur hi bands, The do-current meters
and ae iron-vane types have waltage and current
accuracies of plus or minus 2 percent, while the
rectitier {ypes are rated at 3 percent.

Four vase sizes, 1 12, 2 172, 31/2, and 4 172
inches, are available. All mount thraough a eound
hole in the eyuipment panef and are secured by
four mounting studs, A template for cutting the
required hales is included with each meter. Prices
range from 318 to 525 for the models of interest
to ainateurs. [ntormation on the entire line may
be abtained bv requesting bulletin 2081 from
Simpson  Hlectric nmpany, 500 West Kinzie
Street, Chicago, LE el644, - WIKLK

QST for



10th World-Wide
RTTY DX

*Manitoba Centennial®
Sweepstakes.

October 16-18 1970

1) The contest comnmences at 0200 GMT Sat.
Qct.
1970, The total coniest period is 48 hours but no
more than 36 hours of operation is permitted,
Time spent in listening couats as operating time,
The 12 hour non-operating period can be taken at
any time during the test bui times on and off must
be summarized on the [og and score sheets,

2} The vontest will be coatact on the 3.5, 7. 14,
21 and 28 MHz, amateur bands,

31 Use the AKRRL Country List,

KL7 KH6 and YO are to isler
countries.

41 The m
number, ttme i

5) All twa-
OWIN  ZONe Wil
contacts with
receive points
54, Sept. |
contacted mo
Additional <o
station if Jitfer

6) In hon
bonus of 100
every VE and
points are to be added to the total seore,

7) A multiplier of oue is given for each country
worked including one'’s own on each band. (If one
country is worked on 3 bands, then 3 multipliers
are given,)

except that

17 and ends at 0200 GMT Mon. Qct, 19,

#) Log Sheets are available from CARTG on
receipt of sas.e. or TRCs, Use g separate page for
each band, Logs must contain band, number
exchanges, fimes in GMT. station calls, zones,
¢countries, scores, cxchange points, power input
and rest periods, Logs must be received no later
than Dec, 1, 1979, Sepd Iogs tor Canadian
Amateur Radio Teletype Group, 83 FHifsshire
Road, Willowdale, Ontario, Canada,

9 Ta seore, the total number of exchange
potnts is multiplied by the number of countries
worked, times the number of continents (max-
imum 6). Finally, the **Manitoba Centennial™
Bonus points are added to the total score,

Scoring Example
Fxchange points 2070, countries 40, countinents 5.

3.5 MHz. - 8

TMHz. 4
14 MHz, 18
21 MHz. - i
28 MHz, 3
TOTAL - 40

JU04,000 points, plus
;nal scotre of 404,300

d by Manitoba
als, {11) High

m‘,s‘ (12XCanadi
d Rlb el (dﬂ#‘dl

L'medallion and ribbon
eter High Score, silver
TTY Journal, (t5) High
low-power station {under 100 watts

score  for
input), 2 bronze medallion and ribbon by Manitoba
CARTG members. certificates for two top scorers
in each LLS A, and Canadian District, and in each

COunkry.

L

‘- Strays %S

ST congratulates . . .

Rickey Chapmas, WN3ILHN,and Chuck Swift,
WN3LLZ for taking first and second place re-
spectively in  the Communications Sciences
(Juniory Division of the Area Science Fair held at
Marvland University.

1. A, Doc Gmeling WOZRI, appointed AV/TV
Media Coordinator tor his schaol district, Sunny-
vale, California,

David Ausley. WB4NCT, on winning first prize at
the Martin College Science Fair with his entry of a
Roemebrew 40-meter transmitter.

H. L. Schwarfzberg, W3VQQ, appointed manager
of the Improved TIR0OS Operational Svatem
(ITOS) satellite program at RCA Astro-Electronics
Division, Princeton, NJ.

Edmond Metzger, WIPRN, elected School Board
President in Springfield, LIL
Adam Handy, WASBFSM,
Evart, Michigan,

Johathan Eldridge, WA2CRE, on receiving the
Marconi Memorial Gold Medal for his distingnished
service in world and space communications.

muyawr of the city of

Servtember 1970

Jim Bandy, WA3HKR, tor taking second place
with an Awstralis-Oscar Tracking Network in the
Seniar Dlvision of the Area Science Fuair at
Marviand University,

Howard (. Lorenzen, W3BLC, selected as a Fellow
in the IEFE for leadership and contributions to
countermeasures technoiogy.

Amateur Radio Club of Southwest Louisiana, cited
by the Calcasieu Area Council of the Boy Scouts of
America for 15 years of service to Scouts of
Sovuthwest Louisiana,

Herman Lukoff, W3HTF, on becoming # Fellow in
the 1EEE for pioneering in the development of
digital compuater and digital input and output
devices.

The Windblowers VHF Society will sponsar
their 16th Annual Big Blow Contest on Sepiember
26, 1970, The time will be from 1300 fo 2000
EDST. A certificate will be awarded to those who
contact W2ZDR/2 in NJ.,, W2RRP/2 in N.Y.,
WA2ZAUT in Conn., and W2ERZ/3 in Pa,, all on
2 meters.

aR



Results

June

BESPITE secmingly

this time of the vea
certainly had its mome

Sporadic—E  activit
spread throughout mosyl
section totals were risi
heights, inulti—hop and
providing many a1 sta
state,” Conditions on |
could sure nse more ad
uiarly gratifying was thi
on 220 and 432 WMHz
more were not uncommy

Logs were receive
sections repreeentmg
Canadian provinces and 1 foreign country (.ertn"l-
cates are scheduled for mailing on September 15th.

leading off with the single—op multiband
category, our congratulaiions go to WASRMS in
Miss, with a score of 16,740 (AB). Finishing a
strong second was W2ZCRS in ENY. with 16,569
(ABCD). K3WIB in EPA, turned in the only other
score above 16K with 16,116 (ABUT),

The rest of the Top 10 are as follows: K20JD
13,992 (ABD)Y: WB2YZV 12,750 (ABD); K9HMB
11,977 (ABD); K6YNB/6 11,592 (ABCDYV; KIAGH
11,130 (ABCDY: WA2BBS 11,074 (AB); and
WBSAEH 10,896 (AB).

Single band leaders were (50 MHz.} WASVCE
14,6517 WB4BND 11,400: WB6HIL/4 o282,
WBSAIM 8405:and WIVDZ 7130, On (144 MHz.)
WA2DPF 2520; WA2UDT 1400; W3LUL 2285
WE2VQK 2175 and W2UK 1935,

Canadian high scorer was VESUS (VESUF,
ope.) with 6072 on S0 MHz, while VE2IB/2 zgain
takes 144 MHz, with $00 points.

The year 1970 must be a record hreaker in the
multi—op category with three entries exceeding
70¥. Taking first place is WIDC/ L, the 1200 Radio
Club with a total of 75,030 (ABCDE). A close
second was registered by W3CCX/3, the Mt. Alry
VHFE Radio Club, with 74,272 (ABUDE) and
WA2WEB/2, the East Coast VHF Society, came in
third with 71,200 (ABCDE), Other excellent scores
were contributed by WAIMUG 67,554 (ABCD),
W2UFT 51,855 {(ABCDE) and W2IKI &1.030
(ABCD).

High Canadian entry this year is VE3CWT/3
with 14,632 (ABCD).

A word of thanks to Bill, KECER and crew of
the KL7ABR ex—pedition to Ketchikan, Alaska
and to Bob, W4GDS and the gang at ZFIRS on
Grand Uayman lsland. You wan be assured that

mal band conditions for
the June VHF QS0 Party

on 50 MHz., was wide-
o the country and while
to hitherto unparalleled
atter communication was
bn  with that ‘‘rare new
MHEZ. were good, but we
vity on this band, Partic-
increased [evel of activity
Section totals of 10 and
on these bands,

rom 412 stations in 70

* Clommunications Awyistant, AREL,

64

VHF
Party

AL NOONE,* WAIKQM/WBESAZ

vour efforts are greatly appreciated by the many
who QS0ed vou far a “rare new one.”

In passing. T would just like o mention two
items of interest. A note detached from the fog of
K20JD states, ““Look for me (EPPCA) during the
September brawl. Alse, amateurs using the 50
MHz. band are asked to look for OOX5AP, Thule,
Greenland, who is making five minute trans-
missions on the hour, from 2200 ta 0200 GMT
daily. These transmissions are on 80,15 and will
continue through this vear, except for the perind
of August 5 through 14, He will listen for 6 meter
signals in the 3 s after each test, UXS5AP is
avallab e for | Jzwschedules between 2100 and

kR orl any reception or two way
R MHz, to ARRL. U in

[:4] mmumcatl
September.

SOAPBOX

Enjoyed the contest very much including the
competition from several locals. The band (50
MHz.} opened up in the afternoon of the 13th and
the motning of the i4th. — W2OWWNY. New
antenna really works, — W3IKWH,WPA, Apparently
no one in Connecticut with ervstal-controiled 1296
MHz. gear, - WA2VTR,ENY. Thanks for a great
contest and hope to work (o all of them.
WABYRS,Chio. Could you schedule more activity
during the September affair? - WABYYW.Mich,
Our 4000 foot elevation was great but we were
invaded hy the dreaded “ fog moth " shich
slithered out of the valley to obscure aur vision
and increase our SWR! - WB4HEL/4, Tenn. The
two largest band openings § have ever heard
oceured during the contest. — WASRMS,Miss. This
was my first contest and | picked up a lot of good
experience. - WBSAIM,La. Heard VP7,KP4,ZF1
and XEZ. | managed to work the VP7, [ would like
to see each foreign country count as a multiplier. —
K2KFR.Ind, ¥irst contest T have ever worked, all
contacts ware A3 mode, Lots of tun. -
WAQAKS, Il Band opened to ¥FFla on Saturday
with a few sporadic openings on Sunday., —
WASTEM.EPA, Worked three new states for WAS
and was particularly happy with a VE4 and VE3
and ZFIRS  one Cirand  Cayman  Esland, =
YA3IKLF,MDC, Band conditions in general were
rather good during wmy periods of operation, —
W2RER.SNI. Worked four states an | 296, best DX
was WIGAN, — KXING,NNJ. Managed 38 QOSOs,
not had for 1 watt! . WAZKIENLL This is my
30th consecutive VHFE contest on 2 meters, stili
gaing strong! - W2KXG.NLI. Highlights on &0
MHz. were SOs with Arizona, idaho and the West

-~ QST for



Indies. ~ W2UFT, ENY. It seems our funny call
letters didn’t hurt us much;:in fact, they sometimes
came in handy. We hope to he on again in
September with an even better station.
WA 1 MUG,WMass. Heard Oregon and Montana but
no contacts, — K1GYT,Vt. Operation from Rhode
Island sure is different from NNI' -
WB2GKE/1,R.1. Limited use of 146 and 44% MHz.
M helped. All contacts were direct. -~
WiDC/1,NH, Highlight was our contact with
K4GL via random meteor scatter! — WIAZK,NH.
Contacting W6ANN was my biggest thrill of the
contest! - WIGIZ,Maine. Not quite like June
1969, but fun as always., — K1AGB,EMass. Con-
ditions poor except for a 2 hour opening to Texas
on Sunday morning. ~ WONXF,Nebr. Six meters
open all day Sunday but never farther east than
Missouri and l[owa., Very disappointed with the
lack of Double=Hop to the East Coast.
K5EFW, NMex. Our successful effort on 432 MHz.
was the high point of our entire operation. —
KARKA/S8,WVA._ Two meter cw is where the action
is! — K2UQP/4, VA, Very pleased to work into
New York and Massachusetts, bui feel fhe po-
tentidl of the opening was not realized by many. —
W6KQG,BCV, If | win this one, it will be all 3 VHF
contests in a tow, — WASBCPP,SIV, Wish we had
more activity on 220 MHz., there was only 5 of us
on in Northern California to my understanding. —
WR6TIO,SF. Only signal heard out of the East was
WB2LZD/3. ~ K7ICW, Nev. Operated from San
Juan lsland in Puget Sound. This was my first
contest and the scatter contact with Alaska was
very exciting. ~ WATBAY/7,Wash. June 14th gave
us some good openings into the East Coast and for
the first time [ have worked into the New England
states. - KTWXW/7,0re. The 28 hour restriction
penalizes those of 1us who depend almost 100% on
band openings to work anyone. Otherwise, |
enjoyed it and hopé to do better next time. -
W9IRG,Mont. Made 68 QS80s in the first hour but
that rate sure didn’t last long! -- VESUS,Sask. All
things considered, the northern latitudes had very
poor conditions. Nothing beard from XL7 and
VES land. - VESAHE,Alta. 50 MHz, Es to W6 and
mid-west sure came in handy. — VETANP,BC, Six
meter activity was good with contacts from the
Bahamas through to Seattle,Wash. — VE3VHE/3,
Ont. Conditions for both Es and Aurora on six
meters were down from previous years here, but
good conditions for making people work for
contacts. ~ VEZAIOQue. One of the big thrills of
the contest for me was when VEGAHE unswered
my CQ! — WASIYX/5,8Tex. Finally got my 220
gear working., — WASZVI/5,0kla. This was our
first mountain top experience, sure is nice to be
wanted! - WBeWKC/6,5Bar,

SCORES

In the following tabulation, scores are listed by
ARRL divislons and sections. The top single
operator scorer in each section receives a certificate
award. Multiple-operator scores are shown at the
end of each section tabulation; in sections where at
least three such entries were received, the top
multioperator scorer receives a certificate award,
Asterisk following call indicates Headguarters staff
membet, ineligible for award.

Colutnns ¢how final score, total number of
contacts, section multiplier, and bands used. A
represents 50 MHz.; B, 144 MHz.; C, 220 MHz.; D,
432 MHz.; E, 1215 MHz and above.

Sepntember 1970

Above are but a few of the many muTti-op stations
which abound in the June party. They are {top to
bottom), WA2WEB/2, W12G0, VE3CWT/3 and
WABJUD/E.
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ATLANTIC DIVISTON

Defzware
oMY K LB 4H- A KO DE
B 3RHU £170 48-18-4

Eastern Fennsvlvana

HAWiH (6179 T31. 480D
KIWRY o 144.30-A kL
WD vE 1405 0l At
WAL AS Ushstolf) A
}\J(]HU FhE 81N
YU 4B 5.4
TR T A
2 ks
[N
- oseh
- SA

Waaryn

8 B
- A
- Ak

R EN
TTKF1LEn aprs,y
FALTRT ] d-fK AR DL
WIAM Tk apra
FL A A ¥ E R NI
5SMTKI3{9 nprs.)
LDI0- 198. S5 A BT
WAARW (4 KIS0 W ML
12,594 19156 A BCT
KISE RIS [rKiLaG
EI U LT-4%ALD
WHLL 203 (WA ZGPT WE2IUT)
WA TL4d-A8
WIHZL 15 opra;
$ATLIPTACARKS
WAINEM FWAIGYI
SOBR- 116 16AK
E 3ty a e iNTes
VI A2 T8 AR
WA AADE (4 npesd
SHM SK. DAl
WANGRIN EKIVO T WA JRLE)
480 S Al
Marytand-D.C.
Watkregl
Tadd 1AL G 1 AH

WM Y Huon- 145-28-5,
war e FANN04-23-8
WAIHEN CELEEE S
WA MZ Y2 w140
WILN LALTNE YO ]
K EL (L (TR ERY
PRZ. 2T d-A
14k 37. dAB
ob- 11- A-AH
18 b Ll
LU S 214

2
P, 0749 82- 46~ A HIY
WAIMDK (F WA LT LHGY
11,152:242-45. A1
WIPGALS (S oprs,)
10,5002 &5 ALD
WA NI O apheg
4560 Al SoH
outhern New fersey

WIKEB EAC N RO ME Y
WhISIK teTle 5o 1T ABCTY
B2GPN ki R 1A
WHIVID Sl g3 id.AB
¥ Mg 1710

IHLV
KIBWR (1K22R))
111 19-183-5 3 A BC
A B2 (A WR2HML)
188 31- %-B
Western New Yotk

WRUCET AB0G- T T8-25-A
WALNY 42857 A1 ALCD
WiIwGL e8R 47 [d-H
h)AL (5] 580-

29 Als
VleHll ‘-3- ELD '.' AB
Ky e A Al
WIMYN L EA
WaIMULE -1 0B
WA V1 apre)

I8, 100381 -60-ABCTi
WAIYME (4 apis.)
Jlad Gi-ad-AH
Kel bR (*W"..ZhJA)
14449 .19-A%
WA KT (FWAZYHY WHIM XS]
{29h. - 1LAB
Western Fennsylvanid

BWU 223410231 AH
EID S418-4

WAKWEH (8 nprs.a
P A 420 266-45- A Hid)-
K IHRK!3 (6 apssy
BIRAITT-48 A RCD
WASLHUT (WAL ALY
1780 &0-21-AH

CERTRAL DIVISION

Lilinais
L9HMR 11 97200-59. A KD
WakHA 4410178358
$ul kT Iolk 422.44
WASEIH U3RA AR 2 1LAR

66

EHd b
45 b4
2hin B
[EERyES
Fod. 1o
[ERTS
44 71
8. IR
i%. s

EEED
mE =

TEFTF T T

TEeR

KEYHH (5 LW
HA45-244. L ABD
KATR It WAYETR)
FN1A1320 A8
FYEQL (+WEBS AWC CFY)
st TU-11-AB
WARGLE (A WAUGALY
Sl A LK
WUAMLY (0 isprs.)

18 53 LB
Indiana
RYKLI THI-180-4-AH
WATRD AT URIRAR
L9’ R 2ot AR
WAIRRE Ih?7- BA19-4
WAYXA BUL- AIE 1A
hu sl A58 - hA
WanM) AR nde AH
LRI P36 23 &4
Wesenasim
KuREt 60 K2 AR
WAvE 2L 26d TR 124

W AN [+ KIOXY)
A ]2 30ud-83-4 1
Eu UL i+ WAss [ YAS)
234 81- NB
DAKO A DIVISION

Minnesota
K9FPWR TIMO0- TAAD. A
WaARNBL - 4-25-A
Wby 5. 418 A
WABRUF +ien id.18-ABD
W BPAHM b To d4-4
MNogth Dakota
WHGNS IEI0{HI0-4
South Dakota
WOKHTG (tWAPGLEY

Ptad. md-17-A
HELTA DIVISION

Avrkatigag
W ASNOBS (% npre i
1 5,402 354-5 4. AR
Lavisiazi
L4,650:29%.0u. 4
10, K95-727-3K-A B

\NHS&IM BA0E-20N41-4

WASIBX 2800 ws-40.8

WilkR 510 34-{5.A8
Mississippi

WAERME 18, 740-310-54: AR
Tenmeuses

k4lUY F240. 206-40-A 8

Walod TE78 $9.19.AB0D

WH4LEK 14530 nR 1 5.AB

b UiWH 51. 17 B

WHAHE LG 14 oprs.|

816 T-31-AH
WASLXBI4 (+ K4 b ED)

FTARO- 20 A K
WABG) {8 npes.)

£398. 10430 A1
WBEAKAJL (rWHAIGL

3IN-1 VI EeAR
WAGHKL (4 aprs.)

tane As-In-a i

STREAT LAKES DIVISTON

Kentucky
WARTY Ff4 2EVE wEATAHD
Michigan
WBEBLY ATRA-LA1- 34 AN
WARE W 450- KE-Ph-A
WALY YW EULTE TS
WASLKD I8 A% mis
WL VLY 190 W4 10-4BD
WEDRE Juee d44- wA
KRNI 264 dd- o H
WABLLY 285 §1. %1
K1 ZNDiR R S

WARZTF (4 apre.)
AT 79 | AR

Qhie
W HKE XI LYY
WABYHN 1480, 74-20-a1
WEWEN 44117
WhAYRY LIRS

WHAC KT
WHACLX
RBINZ i32-

Yaltail lw.\.‘.n(,t KE'S)
Pl W ALA
43 15, Ra

LA REY
. T,
- e AR

WEBRA Y
WSCCT IR aprs.}
RUN PEIETETANP AL

KHMMM ( + KEUHX WAL RE
nl. 1040 Ak
WARRLE I aprs)
29, 8B5-J64-56 AR
WAREVY {FWANZLID}
1506 Y44 33

HUDSON DECISION

Eastezn New Ynrk

Wrws le, 5452320 AL
WHIVUR TS 145158
\'y’-i{:lh!! 2T TE 128
WATVTR 301 2 R0l
LECI PR

H b
vl'."'LFl T (8 oprsa

bl AE S-000 R A HO E

WK (I nprs.)
DRI DS T 1 SEYE TN ]
WHAKJ/Z2 {16 0prs.)

FA, AR5 SRS AR ARUDL

WK T eps)
1761 R2U-ET-ARCD
VEIZAR/W2 (12 omes.i
£346-10 2 44-AR
New Yok City — Long Island

WHav 2y 1, 750-230-50- A BD
Wazhhs 1) Wi Timd0 4B
WALDPT 2520-180-14.8
WARPMW 1920-140-13-B
WA ILUS i7d3%. o5-2%ARCD
WRAGWL I‘ll tot-16.Ak
K2RIW AT )]
WHITUT ’I[IEJ-|D|. ol
WK KG 3% TE wh
INOT 26 1. mR
WATHIS 183 1% 4B
WAZNER 4 % 4.H
WAZRTD tin 285 44

WAIYIbI2 12 oprsy
T $20-24 (-40- A H1s

WIRAKIZ (5 apre)

w133 (VK- A4 H
WRAGT (4 oprs.d

ELLUTI L ESRTIENY )
W2001 ¢4 opes.)

IR 3T-AR

Northern New Jersey

F20ID 13,844 - 75 (-43-ABD
B 20OWR T 146.184-39-4 R
WEZPVEH 2842 1OA-F4-A
WAZULT 2300-£50-1% W
WK 1936 BL13-B
WIIVW 1KN4. 7613 ABCD
WIZAGT 1547 Y1-t9. K
WH2HVFE 577 8118
WIOMS S0~ zk| 52
LZING 260 149-10-BI
'.'.\'mx Wé 43 SAH
PR R e
P78 35 S.B
(56 1% 6.0
150- 3N 5.k
a2 14 3B

WAIWER/2 (17 npws.)

14,200-697-A% Al DE
WEPE 22 (9 oprs,i

FOARMAAT.04 ABCD
WIAFTLIT (4 opes.)

t5,%64-4043-4]- AL
B2ZDELF2ZCL] opre.)

L5 ASTITTd1. AL
WALY X0 |4ﬂprs.j

Livs- w213AR

W2ZEWC URIPTY

- AV IAR
WHIENI (WA AL‘H YYMN)
1'% 22 BAB
WANDT/E (+WRB2I 1KY
EIUNN TN i)
MIDWEST DEVISION
fuwa
YedPeEe L2 TRRUTIRE [ Y
Wl o6 44-13-A
WARQLH 154 id-11-A
WaglPs 1432 21- 7-Ah

Ransus

WARPRO THURGPKG)
TOUT- 143441

Missour
KpTtm BI04 106 4B-4 B
W ARYWS wor 34- 4.AR
WK A% tl AB

WAGNQA (5 oyrs,)
EEILCECTHRT

Mebraska

Wad20Q B4 47-14-4
WANRKD R NS ATy
VN Xt 178 16 K

NEW ENGLAND D VISION

Cranecticut

WAL 302611 8- 2L AR
'.Mll-m AR10-1 2T 30 AR

ELEC QUL o 0]
400.153.20-B])
(T3~ HA21A

206 ni-ln Al

WINHT fWE 205D, npr.d

M- sl A
WAIGTE T4 44 T4 A BC
WikNE uTle ol dt-H
R 52 6101
WAILIO F90. 4u- |1k A
WL Wi 4B W
WINHP e (4 TR
WALLKS PEE S Y
wallpy 85 ti- S AM
Kiggx: R IS
WARELHE L~ I 1A

KIBXLIE {8 apr.i
+4.08%37TTRAHCD
WANOK (13 npre.y
b4 EOD-810- 7. A BCTY
Bl LUAM 45 opis.)
2 bdd-dg-Al
Fastern Massachoserts

EIAGH Thi et 2 A R0
WIELY 10 246- 304 37-ABCD
WIOX X I KAGLL, opra)

1978, 1.5 BLD

KICHY

KR/ [LTFS
LIHBY! S50
LIvee §40.
WA LWl 581
WATITE la-
KICOS did
H1DOP EFIHY
NALGAK tlte
E KB 44,
WICTRo iR
“AIK\'KHW&IKY[)

INI6-118.32 A

A THLUTY (WA ] MM e}

{221-111-1)-AB

talne

HYR-T06 34 ARC

T40T- B 29:A8
New Hzmpshire
WALEIXS 4677 14430 ANCDH

WIYTW
Wil

Wa IR 22N, RETh-AH
WIEsM i3 7160
WIALK, 4685 10L& HD
WAILDR Avfe 36-1 |-A
WIDCYL 119 nprsa

1503058 RRLADCDE
BUHDOM (Fopes.d
1191802140
Khode Island

Wieop TOR- 59-ITH
WEBEIGKLN t12 0prs.)
AB.K50-44 273 ARCD

W ZG (B oprs.)
S0,624 $32.0M ABCD
Veemang
RIGYT &40 1at-dm AR
k1 Wh R UE
Yiale wd B ORA

WALDLAM (3 uprl 1
250-250 3T-AB
WIMX/ (2 opis,)
430K | 4T 20-RC
KIRID/I (2 oprs)
1292 aH-18.AR
Western Massachusetls

WA LHHN #693-21 241 AR
K1ITX Hui- 5 17HUDE
WiUuCR - 13 &AW
WiFMF Hd e 48

WATMIIG (20 nprs.d

4759 KE-ABCD

HIYLUA (T o
ZX NS4 A0 AHCD
K BUXIE 4T oprs.)
1010 10- T AR
WIALLIL (FWAs IUI IYE)
oif% sl LA
KITFASL TeKITET)
40% A L-AR
NORTHWESTERN Y ETSION

Alaska
Ki7ali (doprsa
[ETT TR Y
[dafim
AR S1% ATEA
Mentana
WIIRG 352514135 A
Oregon
SITYR I8 B0 | 2-AHCD
ETHSE 176 1. ReAdil

ETWXWIT (4 opes b
Aa10- 1RGSR AR
RIAUGST (5 oprs.)
343kt 4IRABCDE
Washungton

HAN *846.1 14 WA

AIDVY 03214328 A

WASEHG 100K not oA

WATNGR 11 4t LAl
WATAWS w5 18 A

WTATIT dt- Fl- 1aA

ETO0T ¢+ Wo LX)

IR Y34 AN

QST for
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Ever wonder where those big signals originate? {see abuve.) From left to right, top to bottom, we have:

WATIOX, KEMMM, WaSGL, VEGAHE, WASRMS, WABCPP and WB2GKE/1.
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WIHARST (WA Ys Ll Hiopy

W Tnpy

HATRA

REERUISIRRES

(7 AP,

ST20-1 50 - AH

Ladn-idd.t7-ak

YTt 18 aprsa

14R% TTI0 4R

¥

Wl ky? (2 apri.)
LLOE Tuaded
WOAREOOIT (36 s

(K3 36 Stk
sedr (AN DIVISTON

RERNL

Fast Bay

125 Y4

Tl SE AR

JAnbg H‘Wl\h[lr\l
A% KW s HEY
teavada
Tl RTINS
WATKUKIT EEWARUWY)
e 12 1%ay
Suzamencn Villey

A

WA e

Toe e 4N
W \r|l'!)!hlil’|ﬁl’\l
SHAL A2 A0

Suati F rangiseo

idnd. 5. 7. AB&DE

WaFAW

Bl sAn
\u nlln,'bc;,,“\,

AT AT AR

Sant Joaquin v alley

L N YT G de-af
L0 RuCILAR
L it B hbAR
R
hakL¥ie 1tWnY kbid

U 125 47 AHL

Ranta Clarg ¥ailew

[CEDAT IR TN
1414 T re-au

a1 ip thopes.)

6 [ A0 36 A HEDT

FOMNORE DIVISTON

marth € aruling

WSO TA%0. wd2%.a K
waiif [FTR N PN
A RAHHK P2 w45
RLEE AR EAE T

JaRTI IR

LA [ ngrs.)
wAde i .AH

W E LS 1] W EtARG (4 oprs.)
el [ Y WHA IO 1237 Ah il Akl f Te BR 44da.1 4d-55-A4H
Minimum Sections

Minimums 30 i5 4 3 2 WASNUL® 29 12 5
MHE. 50 144 220 432 1215 KISEF/3% 3 8 10
. A WR2LZD/3* 28 |5
K1ALGH 4 11 11 7 KaBNC 17 I
RIHTV 17 11 K4GMP# g
KX &7 8 f KATUY M6
BiPXE/L* 35 20 1 13 Wk 8 % i
K1YWL 29 8 3 B WAHIZ 14 +
WiDC/I* 400 20 9 12 ! WaoL 1% 1
WIEMP [ WAPAR 4* 14 1
WI1EU) 26 13 4 4 WRABND IK
W1ISM i6 ) WR40 Y] ¥ th 1
WIMX/1* s M0 WBeHI1./4 42
wiooape R WABTYF/4 12 12 k!
WIQXX 14 iz 2 HGECG(4 37
W1YTW L T 7 WSRAGSS® 57 ra 2
W1ZGO~ g4 1777 WSWAR* 43 7
WATHHN 0 It WASIYX/5 3a
WALIOX* 36 18 11 @ WASNORIS® 48 &
WALLN] 15 5 WASQBX 40
WAITMUGT 358 i8 14 14 WASEMS ER1 3
WBIGKE/L* 3% 22 4 10 WAS VU 45
kAR oo WBSAER  4n 2
K2ACQ i WHS AJM 41
BL2HWR™T o 17 [ KAVOWIS* 34 o
K2DEL/Z* 31 1D KeBPCI6* 29 4 5 4 3
KNG [ 5 4 EBGES/ET M 6 2
F204D ¥oo19 7 KaHXwW/e 2 4 3
K2RIW 12 KelBY a8 H 2
W2AQT 17 P‘.nhLYlﬁ* 28 E] 4 1
W2HILY i1 30 2 1
W2CNS 2]/ 4 3 34 8 el 5 7
W2CRS Mote 134 hnl.ll;'b* 17 % 4 & 1
WRFCL2# 6 18 KaYNRB{6* 16 7 4 4
Wa2IKL* 37 1o 14 1% WaeNLG 34 s 3 K
WarKij2* xa 12 4 kS WaQED A2 &
W20MS B3 K37QET# 33 I
W2OW* K1 o 7 4 KIWXW/T* 43 2
WRPEZ{2* 35 s # 8 WTFN 34
W2UFT* R 22 12 I3 fr WIVDZ kS|
W2l K o WATEPO 32
WAIBES 38 1 WATITM 3t H
WA2ELS 13 4 ) i Ts SMAN* [ S A
WAZUDT £ WHA HC 15
WAZVTR 4 + WELLCT* 44 1o 7
WAT};;’FPBI,Q: B3 I 14 is 4 WSETTU 13 2
WA2YIV/2% 17 | % VARD) 7 T s
WBIEKI/2* 22 21 15 6 | Py B S
WB2SZW 6 K‘JKI{“R ::3 53
WH2VOK is KeHMB a1 5 1
WR2YZY 43 i3 8 WaABA o4
K3IHEKK/3* 24 13 B 4 WABSDC* 3 -
KIMTK/3* 29 18 3 3 G0
K 30BU P9 i 4 N
K3wlB U 3 & 1 10
KIWRY &) “ 1 16
W3IAD/3* S 17 in © 2 e
WIARW® 20 L 7 15 3
WICCK/3* b L8 14 (8 5 P11 s 3
e g1z 7w ! w14 & R
WBI[—{[%U*; 22; 1 4 , . % -
W3 H EE ] I 1 "y
W3LUL 22 t’ggkf—’if A
WIPGA/I® 22 {3 Lo -
WASKLE/3 33 &
WAIMDE® 36 10 *Multioperator Station.
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Bt it © HW A K B

ViU 9E A
WAL S aprs.g

fod A1 (4-AH
WG CHWASDTRY

R R N IR Y )
SRAMW A (FWALITT)
P2 e TA

Sauth Carolina

Pt T ob AR-AHLD
Virgnia
KIvdmwrs TR R e
Kalrtnsg BRLUE N
WAl 1 800
war T,
KAPCLi el
2ibne ThH-ANL
West ¥irginia
WRTTL A3 500 A0-J5A N
wHAL ELo
Whhe V1

FAHER A (8 aprad
12 hdeelnd-da- AR
eV A s aprs)
P15 25 4R
WARESE 61T apra )
idirne KK IT-AB
ROCKY MOUNTATN OLOISTON

Caloraido
WAUSYS [wine BE20A
K YT A4 1A

WAAPH LM 19 0prva
L 1o ak
WL ¥ . (W 1 HDG)
2088 Tl
New Mexicn

225 BUIS-A

HAEEW

ttah
WAMTRS? 173K 19704
Wyoming
WITYDNE N ERICEITEY
SRUTHEASTERN (N VISIN
Alabama
TV HWY 11 s b A
WHREROW 113 33 AA
WRELES LIPS

Wi W [+ WAR VP
HAB Fd-3T-A
Eastern b lorida

a1 ABD
jOer LA
RIO. AT MR AHC D
W HATIY (v npre.)
TTIR20U- AT a0
fuonga
WY (4 oLl
124 Ta1e-AH

west Endies
WIHOQY/ KP4
2 14 K4
NOUTHWESTORN DI VISION

Arzana
X4 17434
dnagd p AT 3K
RIS PLAE Y
AT B3 e,

WA TERM

I ow Angeles

keVHNE/H
114972604 20h HUD
WALHEM EL TR Y
Koksy R RTY T
a8 L WA BI KHA)
RERESF LI L TN
NoHXWis t EWARIOMY
w548 25542 4 R0
WART N WAl BEY
3 ¥ 7010620 AR
Orange

SdA0- 10947, AR
Pk 44274

KAIBY
W tsN
HeQIH (8 oprag
27,280 595004 BUOF
BEoBPCIa 115 ansg
Th AHU-S DA S ARLTIL
Sau Diego
AT TR A5 AL 1Y
Fink e J4-AB

W ()
WeLab
WhoaXW/ o
VAltn L a5-20-AH
Sahta Barbara
WEDHS /0 1560- $u-fr-AHL
WErWEL/n (4 WHEWRH)
471 2 182-26-AB
WaA ke L4 aprs,)
AMe AL AR

WEST GULE VSN

Norrherm Eesis

KANMOYWIR (Y aprs, )
AR REE SEET FETITEY 3

Wty AN (HKSWY Y

107 6209 5] A RN
Southern Tevus

WASIV RS

400 26364

DIVISION LEADERS

Single €p, ivision Multiop.
KIWIB Atlantic WacCX/3
KyHMB Clentral WAOGKDC
WRGNS Dakota WRKHZ/§
WASRMS  Delta WASNCB/S
WBBBGY CGveat Lakes WRCC]
W2CRS Hudsoen WAZWER/2
KeTLM Midwest WAQPBO
K1AGB New England  WIDC/1
WTHN Narthwestern WKTWXW/7?
K7ICW Pacific KaoklY/s
WRTTU Roanu ke K4RKASS
WIVD2Z Kacky Mt. WAPPHZ B
WHRARND Southeastern WR40YJ
KoYNB/6 Southwestern WK6QFH
WASIYX/S West Guif WSRAG/S
VEsSUS Canadian VEICWT/3
e e Foreign ZE1RS

Y thss 0. 35 LB

VEICRTII (4 oprs.)
14,612-21 K-n2-ABUD
SEEVHES I aprEg

VEARAU (8 oprsd
29 I0-14R-d-AH
VIIVHESS [lops.

vy TG A2-33-4 SRR 157.47-AB
WEHAGS {3 A Manitoba
)l FTE6AARD N }
KSUZF (+WAGZID VE4M A 3402-141-37-A0
I 4 InA Saskatchewzn
CANADIAN Drviston VESUS IVESUE, o)
PR S L.
Cuebec Atherta
Vidalo 1924 7d-70-4 VERAHE, gk (Ud-di-ak
VI zHw tae. 45-30-ARCH 148 Culumbia
VEZALE 13T AR Ak Butish Co )
VEIRL Srt. at1LAL VETANP KiG G5 (H-A
VEBIL SO0-TN0. AR v)IHI B s 14-A

Viratan

YETASAIT (S o

WHARNG ] o Joo- 154 WAITLN (62 e dd

HoAHHNG x4 Lase AR !

WREHIL4 Ukfahonma
HAkd-g2Eg A WagyHN R R s

Wl b H144354-20-41 wWASONY Thtle A0.28-AE

WA A St iun2hsh WASTVIE

Wi Arwne | 7B 42-A 234 2LU1-AL

& T on otk $9.17. AR
VETH) 02 CoA FOREIGN

{ntaro stand Lavmasn
B LEIRS tnpey)
VEONR 45 %4 B . A
VRV 3 FAI1-BD lord AnreA

I

- Strays 5.

HIGH SPEED CODFE TEST
(Sept. 2, 197

bvery six monthy, valminating its high speed
code praficiency program, the Connecticut Wire-
less Assn. conducts a certificate-gualifying test by
special transmission from club station WIETA and
a4 nmumber of velunteers from about the couniry.
Such a fest will he conducted on Sept. 21 starting
at 0115 GMT (Sept. 20 at 2030 CDST). W1ETA
frequencies are appioximately 3637 and 7120 kHz.
Look for simultaneous transmissions by volunteers
WB4GTS, WSOMJ, KeDY X, WoHEOT and WRFA
on 3523, 3640, 3653, 3665, 3690, 7025 and 711§
kHz, and maybe one or two transmissions on 20
meters or other bands. Plans are not complete at
this writing, but WI1EIA will carry a reguiare
announcement prior to it weekly code practice
sessfon (Mondavys at D130 GMT) starting early in
Sepi. or late August,

five speeds will he trapsmitted, starting at 40
wpm and progressing in 5-wpm increments to @45,
a0, 85 and 60 wpm, with five minutes of plain
English text at each speed, If you can copy one
minute of the text consecutively solid you qualify
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for a certificate at that speed. It is haped that the
same format as that used last March can he
fullowed (see Mar. 70 QST p. 85).

The CWA program begins where the ARRL
program leaves off, ut 35 wpm, making it possihle
for those who have their ARRL 3% wpm
certiffeates to pet certificates for 40 wpm and
ahove all the way up to 60; over 30 have already
qualified for the latter speed. It’s not a hard-sell
program, but it’s there for those who still eonsider
codespesd an art. Take a listen, Sept. 21, 0115
GMT!

MANITOBA CENTENNIAL AWARD

The Amateur Radio League of Manitoba
{affiliated in 1957) will present certificates in
Amateurs submitting proof of the requisite contacts
with VE4 hams, made after Dec. 31, 1969,
Contesiunts must accumulate 100 points. W/K, XE
and VE stations receive 2 pnints per ¢ontact, all
otber  stations receive 5 poinds per contact,
Couatacts require an exchange of signal reporis aud
may be made each different mode on each band.
Cross~mode (508 not permitted, Double points for
designated “hopuas VEd Hams™ monthly, see
Manitoba Station Aectivities. QSEs not required.
send a copy of log and two 1RCs to ).N. Knowles,
VE4IK, Box 365, Carman, Manitoba, Canada.
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FIVYHERE ARE many destructive forces among the
vagaries of rature:  hurricaves, earthquakes,
flonds; bt none of these packs a more ferocious,
cdevastating punch into a relaiively small area than
d tornade. The finger-like funnel, 4 swirling mass of
air and debris, moves slong the earth at a relatively
siow speed, seldom eaceeding 30 or 40 miles per
hour,
U mles per hour or ore - no o aceurate
measuremants are possible and the vaguum
vreated cuuses structures o explode as air trapped
inside tries to excape and equalize the pressure.

For seventy years the bustling city of Lubback,
Texas, had escaped the ferocity of the twisters that
frequently flit around the wouthwesiern plains, It
fad to happen soomer wr [ater, though, and on
Monday, May 11, ut approximately 2145 logal
time. it did, What was possibly the most massive
tornado ever to bit o metropolitan area in the
Linited States dipped out of the vminous green-
colored sky and cut a swatha mide and a half wide
.md eight miles iong through the heart of the ity
Soine separts sy there were actually twa, three oc
even four funnels whitling along side by side
wrecking everything in their paths.

When the storm bad passed and the residents
bewan to dig out of the rubble, the full impact of
the tornado was seen. Twenty-sis persons had
perished; at Teast 2000 were fnjured; thousands
were bomeless ux the twister had destroyved 600
residences und 450 apartment units contaiting
AX0D famwly dwellings, Tweo hundred seail busi-

nesses were damaged or desiroved andd total cost of

0

e vartex, however, may reach speeds of

An aerwal photo shaws some of the destruction in

downtown Lubbock after the twister had passed.
i(Photo by the Lubbock Avatanche-sournal)

damages was estimated to be near $200 million.
Electricity was off Jeaving the city short of water
hecause well pumnps wouldn’t tuaction. Nearly all
telephone scrvice in the area, logal and long
distance, was disrupted crwtmg 4 cammunications
vaid, Amateurs went into action.

Almost immediately atter the storm had passed,
WS5GHQ, WASIZE and WASRTR, wll members of
the Caprock Asmateur Radio Society, showed up at
the civil Jefense headquarters to establish com-
munications with areas adjucent to the Jevasted
parts of the city through the CARS Y-meter fm
wpeater, which, fortunately, hud not heen dam-
aged, However, all the antennas on the ruof of the
vity hait had been destroyed and it was necessary
to frace the feedline before un emergency lash up
could be made, Finally the problems were solved
und the c.d, headquarters was on the air. Through-
uut the next few days the station was manned by
Lubbock County, FC' WASWBE und WASUNL.

While work was cotnmencing at the c.d, head-
quarters, WAIEC/S and WASWBK set up mobile
operations at Red Cross Headquarters, When an
cmergency recelving station was wt up in the
eoliseurn at the Texas Technical Undversity cam-
pus, WASWBK und K7CMH/S departed Red Cross
HQ to set up a station fthere. WASWBE manned
this station until 1200Z onh May 12,

By 1R00Z on May 12, KSRKG und WASGRE
had taken over at the Red Cross station and at the
emergency  receiving center, WASWBE was now
uperating the control center at e.d. headquurters
and several stations including WASQEQ, WASYPL
and WASWSIL were un the air handling the targe
Ioad of health and weltare traffic coming in from
uutside.

Ta handle this large volume of tratfic, 2 number
of emergency nets were set up on cighty and forty
meters and existing nets, such as the North Texas
Emergency Net, were being utilized as well, NTEN
wperated about 0 hours between May 11 and 13
during which time more than 1300 messages were
handled. Net wontrol stations were WASMEV,
WSHMR, K5CSM, WSKERZ, WSPFG und K5BTZ.
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In all, the best guess is that Lubbock area
amateurs handled about 30,000 health and welfare
inquiries and replies during ihe week or so follow-
ing May 11, Much praise was bestowed on the
damateurs as a whole, as cvidenced by the letéer
from Texas Governor Preston Smith reproduced
elsewhere in this report, WASVPL, u sixteen year
old YL, was awarded 2 special commendation from
the Red Cross for her work in single-handedly
moving nearly 400 messages during the disaster.

As always, in an gperation of this size;, it was
not possible to mention evervone who partici-
pated, but all amateurs mentioned in the wveral
reports we received will evenfually receive Public
Service Awards for activities during the Lubbock
Tornado. ‘

We'd also like to thank the publishers of the
Lubbock Avalanche-Journal, which was used as a
sougce for much of the material on the extent of
damage etc. mentioned herein. ~ WA 9HHH,

Governor Smith's letter commending amateurs for
their performance after the Lubbock, Texas, disas-
ter,

Dr. Karl Brawnstein, President
Dallas Amateur Radio Club :
7701 Stemmats breeway
Tyallas, Texas 75247
Trear Karl:

. it is to the eredit of the amateur radio

enthusiasts that they are always ready to
serve in times of ewmergency. When a city
like Lubbock is without communications, it
is organizations such as vours which main-
tain the ooly contact with the outside
world,
1 am asking my staff to 0ok into the matter
of a proclamation and you will be hearing
more about this in the near future, | did.
however, want to take this opportunity to
express our deep personal graiitude to vou
and the others who unselfishly gave of their
fime in this crisis. Please do not hesitate to
let us know it there is any way we cuu ever
be of assistance to vou,

Sincerely,
Preston
Smith
Governor  of
Texas

PSgmh

‘a-Strays:

Feedback

Diode CRe in Fig. 4, page 21, Q8T. August
1970, s shown incorrectly. The anode should
connect to the Zener, und the cathode to the
negative bus,

om b m—

Eig, 4, page 36 of Q87 for May 1970 has an
error in the fength specified for the last section (to
the right) of >inch boor. This plece should be cut
to 5 feet 10 1/2 inches, not 4 feet 4 5/8 inches ay
show,

— iy —

I would like to get in touch with . ., .

. . . apnyone interested in joining 1 Kentucky
Novice net. WBANQZ,
.. amateurs interested in a Movice chess net on
T.185 MHz, WN2LYB,

. . . other hams who have cerebral palsied speech.
WIPFK.

.. . anvone who would like to play chess on 49
ew or ssh, WHEBCAC,

. other members of Alcoholies Anonymous for
skeds. WN4QZ(),

... hams who are members of the Disciples of
Christ church. WoID (was Wl X)),

. hams interested in teading wmy shoulder
patch insignia, WALWME/DLAVA, Vandegrift,
MATCOM-DSO, APQ New York 09052,

. anyone with photos, drawings and stories
from civilian and naval radio operators who have
served i Hawaii, Oahu and the outer islands.
K2HBA, [.R. Adams, Naval Communications
Station (RP1Q), FPO San brancisco 966140,

Qmmtambvae TQ700

. brothers of the Pi Kappa Phi fraternity
interested in forming 4 sation-wide net. WB2L DO,
. . . net control stations of chess players” nets.
W2EYG.

. . . radio amateurs who are Nobles of the Mystic
Shrine. W.G. Bailley, Box 207, Hartford, T
Datoln,

. . . anyone interested in 2 West Coast Novice net
on 40 meters, WNTONC,

. . . other operators interested in starting a cw net
in the 1 5-meter Novice band. WN2NGC.

. amateurs interested in a daily ow sked to
exchange honest readability reports, VE3CIB.

. anyone interested in checking into a Novice
net. WNSAMI,

., missionaries utside of the U8, WB4LIL..

. anyone who would like to start a Future
Scientists of America nef, WB9AQF,

. any licensed amateur living on the East
Coast, New England, or the Casadian Maritime
Provinces who is interested in experiments toward
the exchange of cloud photographs received from
the ESSA, Nimbus or {tos satellites, GMITDI,

a UL F.Onet. WAZILEL,

. an pmateur radio club comprised of law
enforcement ofticers. Soe Heffler. 2200 Morris
Ave,, Bronx, NY (0453,

. visiting foreign armateurs interested in meet-
tog local kams, Z1.1BAG,

. any hospital or telated health cave facility
employee interested in forming a ragchew net.
WAasYDD,

. . .oanyore ftor o oan on-the-air chess game, S0
through 10 meters. WA2INQ.

. uther hams who have impilanted cardiac pulse
generators., demand  type, to discuss mutual
vuperiences and prablems, WA4NMN,

. young people intevested in starting a cw
ragchew net to discuss youth social happenings.
WABYTM.

Loy i



In the Public Interest, Convenience Necessity ...

CONDUCTED RY GEORGE HART,* WINIM

Another PSHER Revaluation
S,_Y'OU WILL tecall thai when PSHR was first
started last year we promised to revaluate the
point system from time to time and perhaps make
adjustments as necessity dictated, The process has
been ceontinuows since then, and a number of
premises and indications seem obvious at this time.

First of all, the PSHR makes the BPL iook
small by comparison as it now stands. This was not
the intention, Rather, it was intended to
supplement the BPL, a public service honor roll in
its own right, with additional honor listings which
took into account the many aspects of traffic
neiting and orgunization which were not recog-
nized in BPL. The idea was to make it a bit of
work to achicve, but no so hard that an average
amount of extra effort couldn’t do it, or so easy
that it could be achieved with little effort ~ about
the same as the BPL, We started ouf with a
requirement for 25 points, raised it to 30, but still
the PSHR appears pretty “easy™ and in some ways
inequttable.

Une of the principal complaints has been that
cw check-ins and NUSing were given more points
than similar functions using voice or R1TY, This
seemed justitied because the ow functions required
not oniy skill in code but also knowledge of a
mimber of spectal QN signals and other ww
procedural signals not gequired on voice, It was
also intended as 4 balance agninst the fact that cw
aspirants coutd not handle phone patches,

However, as many have poinfed out, whether or
nat cw check-ins and NCSing are more difficult
than phone is 2 matier of opinion and that since an
squivalent fob is done on either mode the peint
credits  should be equal. Otherwise, we are
diseriminating against the phone operator and,
worse, aggravating a division between modes which
has long been inimical te the effectiveness of
amateur public service operating. Tt has aflways
heen felt desirable to reward vensatility, but

* Communieations Mavager, ARKL,

making the point cradits equal for phone or cw will
still reward versatility on the part of the amateur
who can and does operate both.

Sa, effective with COctober activities (January
ST, PSHR points will be: {1} For checking into
public service net  on phone, cw. or RTTY, one
point per check-in. (2) For acting as net control of
a phone, ew or RTTY public service nei, thiee
points per function. {3) A maximum of ten points
per month for check-ing by each mode, (4) A
maximum of 12 points per month for NCSing by
each mode, Thus, versatility will still be rewarded,
and it will be harder to make PSHR by sticking to
a single mode,

The requirement to “make” the PSHR will
remain at 30 points, for the time being anyway.

We acknowledge other points raised about
PSHR: (1) Some disctepsncy and confusion
regarding counting fiaison alse as a chegk-in and
counting NCSing as a check-in. Uinfair to the NCS?
The NCS doesn’t check-in, he simply checks others
in, 50 he doesn’t get the check-n point. On the
other hand, the liaison station does check in,
performs his liaison, then checks infto another net
and gets grother check-in point — thus, getting two
points the poor NCS doesn’t get. Is the liaison
function that much more creditable than being
NCS8?8hall we thercfore raise the NCS points to
compensate, or simply give the NCS a check-in
point?(We predict a sharp difference of opinion
hetween NCS add liaison stations.)

{2) If we give 5 points 1 month to the net
manager, we otght to give similar points to SCMs,
SECs, net bulletin editors, ete. Fither that of
eliminate the five points for net manager, which is
mestly 2 paper function, Which should we do?

{3 Incorporate the BPL into the PSHR by
granting 1 PSHR point for every 100 message
handlings, or some such arrangement, so that all
public service operatmrg functions can be included
in 4 single monthly honor listing, Maximum points
for handling messages alone?

(4) Remove maximums for all points, make 75
points the qualification instead of 30, This would
remove the versatility incentive,

Hope we havent overlooked anyone; but no
matter, [f we have, we'll hear about it.

Attending a joint meating of the Texas RACES and
Army MARS on June 20 and 21 were, lett to right,
W5SLLS, Fourth Army MARS Command Director;
WEBEYB, ARRL West Gulf Division Director; and
WALVTO, Siate Radia Officer. The three are
studying a plan for coordination of services in time
of disaster. Nearly 100 persons attended the joint
meeting.
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Public Service Honoy Roll  Jure, 1970

This listing is available {0 wmateurs whose public service  BR1Y/W4 10 5 18 12 33
perfarmance during the month indicated qualifies for 30 ot W4akH] i 2 16 a § +2
more totzl in the wine catepories below, lse C1-190 or  WAKUH 3 B 6 2 5 42
subatit equivalent information through your »CM. Hee paget  WALI'TM If\} 15 12 3 41
75, Nov. ‘e QST far details, Please pote maximum points  Wa2JY m 3 e 12 4t
far each categorys WII‘Q\IIR mw 2 ls 12 48
Category 1313 (3 14 (5] (o) (7 o) coroms SIS 48T 0e 02 2
Max, Bts,  In 5 18 12 12 23 . 5 WBAFLW L0 5 18 9 a0
KgLve m & 16 12 17 10 5 80 WwaAgLTD e 5 16 9 40
WACAL  ID S5 L6 12 12 4 s 64 WAILLB 3 12 12 39
WagNX Lo K3 12 0 1 ] 64 KIKTK 1 I In ta ALl
WILHK 8 & 12 (0 12 te 63 W6INH T 16 12 1 39
WARK X in 5 16 12 13 2 H 2 KaYBV IR 12 12 39
WAIMEB ()] 5 16 (2 3 3 5 ab WIGHT 10 1 s 12 39
WaATKIU m S s 12 12 4 59 WARBHETX/3 10 4 12 & 3 3 I
WABOET w5 1a (2 [l 5 59 WAIGFH iy 16 12 i8
WATHOL to 5 le 12 12 58 WAILND 1o 16 12 38
WAIKZE Mmoo 53 e 12 12 55 W2FIR/s y 16 [ k13
WAIEPI 0 5 16 12 12 85w e L6 12 3B
WAZHMO  j0 5 Le 12 12 55  K3HEK 0 16 17 a8
WAGWEZ 1o 5 le 1 (2 55 K3oI) [ S 12 35
WolLcx 10 s 1a 12 3 K 5 54 WASS(CE 1 {6 (2 2]
WK L] 5 5 12 117 5 32 WIGMT 1 L& P2 38
WAPVAS K3 1T LT 2 3 82 K70OFG 0 t6 %) 3%
WRB2FEH 1o 5 16 3 12 5 51 KELGA 1 16 [ R
WiIMPX i 5 14 12 3 5 31 WooLw ] 16 131 k]
WABROF 10 5 14 3or2 & ST wWaovIMm i ] [ IR
WIMTA 0 5 16 | 5 48 weBv w th 2 KL
WSSEM 5 16 12 5 4 woHl 1] L& 12 kLS
WABGF 1o 5 16 12 5 H O OWAGHTN 1o 16 2 Rl
WaLRE 0 5 s H 5 4B winyw ) 1t o % 7
KT1KNA 10 5 14 12 § 4B watka 10 2 (s 9 37
KINHL o 5 14 2 & 4B waysy 1 te & 5 37
WHIMIL w5 le £3 5 i wanoe 5% 12 21 a7
WASUP) B S LI T 5 HOwAIVYS 10 5 6 A 36
WAIHRY 5 14 1?2 5 4% wReGHH 1D & U6 3 2 1
WAYWME 10 5 16 12 & B welps 4 12 20 18
WASOO 1o 5 16 12 3 46 WanAE 1 5 12 9 36
WAOGH 0 5 6 12 1z 43 WEaZVE i 5 & w 5 o
KIZNP 10§ 1”12 5 # wasyuw 10 ( (6 3 i6
WIEFW 10 1 12 5 4 KIKIR woC e 3 s 35
WAIGLE  1a 5 & 12 43 WRATYZ v & (% 6 2 15
WAITHSN 10 16 12 H 43 K sxF 5 Iz (2 8 14
KIPQY 10 16 12 5 4 makNe n i2 : 13
WAZDRH [ KT B 12 8 43 waprt 3 ) 20y 34
WIFR 10 1L 12 5 3 WAHETW3 2 5 2 1z M 33
WAz e 5 te [ 43 WARVYVig 10 8 13 8 37
WIRUF 10 16 12 5 43 WAJBLEX I (2 £ Yl
WAEML 10 15 12 5 43 WrgBEI tr 5 16 31
WIINEM 1o 10 2 ] 43 WARUTT tn 04 12 31
WaHFU 5 té 12 43 WAFUX I § o g
WASEIN g & Is 13 43
W5OIA 0 16 12 5 43 The following stations had the necessary total of points
WSEOMS 10 14 2 5 43 for inclusion in PSHRE, but no breakdown was furamhed:
K3ROL to 5 In 12 43 WAaLFA 43 WeYBV 38
WHEA LU 19 5 18 12 43 Cutegory Key, (1) Checking into ow aets; (2) Checking
WANZKX 19 16 12 [ 43 into phane/RETY nets: {3) NOUS <w aets: (4) NCS phunef
WaglrC 13 e 12 43 RTTY nets; (5) Ferforming lisison; (6) Legal phone paiches:
K¢MRF 1 16 13 5 43 (7Th Making BEL: (8 Handling emergency traffic; {9) Serving
WAGTZK 19 In 12 & 43 as net manager.

Bring "Em Up Right!

Alabama SCM W4WLG tells us that “the only
thing that is saving the ¢w net this summer is the
new novices that we have trained on our navice net
and Rave graduated to general class. This little
venture (he goes on) was started by the Huntsville
Club and had produced about 200 new novices in
the past four years, We pot soaee 3725 crystals and
loaned them out at a fifty-cent fee,”

Alabama isn’t the only section that has
beretited tfrom huving a novice net. If you “bring
‘em up right,” you'il have more vourg apprentices
for the section cw net than, in spme cases, you ¢an
use. This cowld have its disadvantages, but the
transition from one  extreme to  snother s
delightfie]l if you can stop before you reach the
opposite extreme. Young people of today accept
challenges readily, if they deem the challenge a
worthy one, and the challenge to become expert in
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handling the cnde and usicg it for a bheneficial
purpose is a fascinating one to many youngsters.
Try it, sometime, Start a novice net,

CQ Help?

WAEILK poiats out that there s no call
between just plain “CQ” and “CQ Emergeney’ ta
indicate a requirement For help, although perhaps
nat of g dice emergency nature. For example, a
maobile operator runs out of gas on a back ruad, has
ne idea where the nearest gas station is or how far,
He wanis te call for help on bis rig. What <l does
he wse?“Mavday **C0  Emergencey™? N, both
Ave tna deastic, indicate o dite-or-death emergency,
WAILK suggests “CQ Help,” indicating thar the
caller s in need of assistance but not in any
immediate danger,

Of course he could always report into ane of
the monitoring services und use a double bregk, if

3



BRASS POUNDERS LEAGUE
Winners of BPL Certificates far June Teaftic

peneaas OTIRL Rard, el el Frtal
A%} 16t I 304 27 FTHN
L 2133 327 29 [Aedtl]
..... 8 ai% a1 Gl 1379
AT ) E#1 2t 507 1164
L Sun a0 19 1148
LB 350 a2 iz T
WHLCX. ... Loy k.Y i ry A
WaASGLMY |, L] ELl 451 " IS
WASWNHM. ..., L] EITLY 243 [£.3 1A
WALLTM, a2 M7 i €17
LETT S | SR - g 17 £ Y|
WALYS . ...y hE ] H bl s
Mure-Than-One Ciperator Station
WASEK] .- 2441 o Ind3p P2hT3
WIMX, . ....... . =11 Q o [} LT
Late Keport:
WiM XtMayy. . 5110 a [ ] 110
LPY, tor §1 av mays arinanons. pius-defivenes
ESGDH 3R# WBEBI'H 15y WIOFE  ina
WASHYZ oe WBAIFE 126 WIPL 03
WASETRSI 197 WITN P22 wizUve 1ot
ERONA | R% WRQUL 1 raMex 1ol
WAIMKH (8B WAIMER 108 KHAGIN 100
WeWLY 178 WalYO 107 Late Reports:
Vi BRBFU  ind WALKLY (Mar) (06

Marve Flgrstne ctpevator Station

WATLIM 101

Iha RPl is open ta @l amarenrs in the Limted States,
Canada and 118, possessions who report to their SCM =
messpge bntel of Sulonroa sum ef onginatzon and delovery
poiats of 1an or mare bor any catendar moath. All messages
must be handlad on amateir trequencies within 4% hours of
saceipt i standard ARRI farm,

his rig was on 40 or %0 mefers within range and it
was not during a timeof day or night whenoron a
band where none of the monitoring services was
active, Or, being a voice operation, he could call
) followed by a vocal indication of his need,
whether it be *“help,” *urgent assistance,” “‘road
service,” or whatever. But “(’Q Help" is about as
short und meaningful as vou cau get. Anyhody
secand the motion®- WINJM,

Fraffic Talk

We cover many of the little ve.eties of traffic
handling in this columa month arter month, but
the discrepancies in  handling  messages  still
coptinue and we cantinue to get requests that we
cover the subject again.

‘the subject this month is when and why to
cancel a message, Basically, the rule is simple -
don'f! If you accept ¢ message, you relay it or
deliver it. If for some reason or other vou can’t do
etther, vou secvice the originator amd tell him your
troubles, meanwhile filing the message undelivered.
True, you mayv never hear from the criginatoe, in
which case the messape renains *“filed, undeliver-
ed,™ lsn't this fhe same thing as cancelling?in
effect, yes, but it keeps the disposition of the
maessage in its proper perspective.

Any amateur who peremptorily cancels a
message without instructions to do so from the
originating  station  should be wouff-honged,
rettysnitched, boiled in transtormer nil and made
to send a long CQ on the uggerumph. How can we
maintain the integrity of our service when we take
it upon ourselves individually to be the judge nf
whether a messape text is jmaportant or unimpor-
tant, i good or bid taste, commercial o
non-commercial 7Tre, there is no law that says an

14

amateur must refay or deliver a essage once he
accepts it (but many dedicated traffic men think
there ought to be), It is a4 responsibility we have
visited on ourselves -~ an even more important
indication of our dedication than obeying laws
imposed from *“nutside.”

ilnder this self-imposed rule, can an amateur
refuse to handle a message when it is offered to
him? Yes indeed! In fact, he should do so (i.e,
refuse) if he dnes nat intend relaying or delivering
if. But such an azmateur would hardly be welcome
in most tratfic nets, where amateuys gather for the
purpose of handling traffic. Once a message s on
the air, it’s our responsibility, and our reputation
43 a public service depends on its ultimate delivery
within a reasonable time. Far too many messages
are never delivered because some relayer along the
line decided that it wasn’t impoertant ennugh to
justify expenditure of a stamp, or that it was
improper, or that it didn’t make sense (to him) or
that it was too long or (and we suppose this
happens more oiten than any of the ahove) he just
couldn’t be bothered or forgot. These are the
amateurs who fear dJowa a  reputation for
respansibility and rteliability that the vest of us
work so hard to build, A plague on them! -
WINIM

Public Service Diary

When the student troubles broke out ai Kent
State University on May 4. long-distance telephone
service into the immediate Portage County, Ohio,
area was terminated. Many concerned parents were
anxious to have health and weifare reports on
students at the school, z0 WABF(QW started a
special sessivn of the Ohio Single Hideband Net.
KSUQV was the first to check-in in search of a
teport on a KSU student, but a number of others
followed. Amateurs also rendered ussistance to
several local radio stations in getting news data on
the gctivities on campus, — WARFQW, EC Summit,
Portage, Medina Cos., Chio.

On Jue 26 much of Dhio was under a tornado
watch, Stark County K, K&DHI, activated the
local AREC net on ten meters while Ak{ WASUPI
did the same on six with WABVKE acting as net
control. The RACES weather net, with direct
vontact to the weather burvesu on two meter fm
was also on standby when at 21407 a tornado was
reported to have fouched Jdown at Navarre.
Amatenrs were asked to gather information on the
funnel cloud’s path but it dissipated before much
action could be taken, An hour jater a funnel cloud
was sighted at Wooster. This one had touched
down and the vivil defense director of Massillon
requested mobile assistance. While a number of
mobiles were enroute to the area, stil]l another
cyclonic disturbance was sighted. WASVEV made
the report to the AREC wet aud the weather
bureaw was notified. This final storm was not
visihle an sudar and amateurs tracked it carefuily
until it dissipated. At 2345 the all clear was given
after ahnut three honrs of operation. - KX,
ECQIRO Stark County, Ohio.

On June 29, 23 cars of a Detroit, Toledo and
fronton  Railroad train  derailed i Maybee,
Michigan, Two of the ¢urs contained toxic gases,
ammaonia and chlorine, and twentv-five of the small
town’s families were evacuated because of the
hazard. The Mooroe Couaty ARFEC was asked to
supply communmications between the fire station in
Maybee and the American Red Cross headquarters
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in Moncoe and a number of messages were handled
between officials at both ends of the link, Repair
operations  were soon under way and by the
following day the danger had been removed with
no  serious  coasequences: the AREL net was
relieved after thirty-two hours of operation. -
WENDM, £C Monroe Cournity, Mich,

On May 3 a lurge number of British Columbia
amateurs were busy providing commuonications for
three “walk-a-thons.” In Vancouver, 24 amateuss
were aetive for four hours providing communica-
tions along the 28 mile route of the March for
Millions, Eleven check-points were established (o
keep track of the approximately 30,000 marchers,

In Richmond, eight iocal amateuwrs provided
communications for the Richmond Ramble. Three
thousand peuple participated in this wmarch, n
effort to raise money for the paor. Amateurs were
used for control purposes and in providing first aid
assistance along the route.

Ten amateurs from the Cranbrook ares helped
out with communications aid during the local
Lion’s Club Walk-a-thon. The amateurs were used
to keep track of the whereahouts and condition of
the wulkers. The amateurs were assisted in this
operation by ten members of 4 code and theory
class being taught by the local radio olub, -
VE7FB, SCM B.C.

On May 9, two amateurs helpeld direct about a
dozen CBers in providing communications for the
Barberton (Ohio) Cherry Blossom Parade. Begin-
ning at 14302, K8VAK, stationed af the starting
line, relayed the parade roster, listing 103 units, to
KBELO at the reviewing stand. The aperation was
secured at 1800, — K8FIQ, AEC Summit County,
(O hio,

On May 14 seven Johnson Couaty, Kansas,
amateurs participated in a tornado watch called hy
the weather bureau, Reports of several fuanel
sightings had been received from the southwest
portion of the county, so using mohile stations,
WHVEG, KyHYG, WECLK, K¢BHM and K@PEY
went to  predetermined locations to  report
conditions, which were radioed hack to EC/RO
WBRXD and WAQGNQ at the civil defense center,
Several fumiel clouds were sighted but none
touched down, - W@ RXD EC/RO, Johnson
County, Kansas.

Amateurs of the Inland Empire VHF Club of
Spokane, Wash,, participated in the annua! Armed
Forces Day Lilac Parade. Actually two parades
were held, one a torchlight affair on May 14 and
the main event on May !6. Amateurs furnished
progress reports on the purades and reported any
unusual aceurences,

K7PWK and W7WIL were the net control
stations op the two meter fm net; K7PWK was
focated on the ground floor of the police station
while WTWIL was ot the roof five or six stories up,
WATIZD assisted at the control point. Mobiles
were located at the beginming and end of the
patade route as well as at a number of points in
between., Two mobiles manned by K7LRD,
WATIKZ, KTLIG and WATEMI were stationed ai

Areny MARS AE1BPM, club call DLSBP, Baum-
holder, Germany. Operator on duty is Sgt. Bob
Ford, K@FIF/OLSFM, (Fhoto by WiNIMS
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the Spokane Colisewm which was uosed as a
gathering point far the out of town participants. A
total of thiry amateurs participated in the parade
communications exercise, — K 7LRD, EC Spokane,
Wash,

Fortyr-one SEC reports were received for the
manth of May, representing 14,466 members. We
hive to admit that this is somewhat better than the
37 repacts of last May, but it still represenis some
230 fewer AREC members and is below éhe
average reporting level. bections repocting: Ala,
Ariz, Ark, Colo, Conn, EFla, EMass, FPa, [nd,
Iowa, Ky, LA, Mar, MDC, Mich, Mont, Neby, Nev,
NMex, NLI, NNJ, NTex, Ohio, Okla, Ont, Org,
Chie, SDgo, Sk, bSask, SDak, SNJ, 5%tex, Tenn,
Utah, Wash, WVa, WHla, WMass, WNY, WPa.

National Trattic System. Judging from the
reports received, one gathers that June mav not
have been the best month in NTS history, K2KIR
says the prevailing summer conditions are making
things rough on eighty and that he’d switch to
forty except that certain of the teps have “proved
their singular inabitity to ONY up and down § and
10 kes without gelting lost in the HBC QRM™,
W2ER says June was the worst month an 2RN
since September, [266: November, 1969, which
previously held the dubious honor. slipped into
second place among the Tosers. RNe manaper
WeLRU is active from his summer OTH in
neethern California anmd is handling the net from
there antil mid-September. “Curch. . . . oneh”
says WOHRY, us he ledds off his cumments with
three full lines of “ouches”, one for each dav of
the month., Bob alse bemoans the fact that QRN
missed a session during June--une which is known

to  fave been held. but 4 report wag nof
forthcoming,

June Reports
R A Sexsions 1rapric Rate dvg kRep
EANL .. 301 LY 1.9 an,t
CAN. . 3 R A4t
PAN, .. 834 33 2B 6.7
1RN, HOU 576 ien 219
RN, .. 240 L5003 5.7 R, 3
RN, ., 37 el 6.2 97.8
ARN. . 411 A6 T3 A%
RNS. . 473 344 T AT.8
RN6. . %20 691 147 ooy
RNT. . 217A W39 4.7 A
BRN. . ELE] e %.2 LI
RN, L..vh REL LS45 5.7 Ba, 4
TEN. . 293 CBAR 3.4 63,5
[ . 154 171 PR
TWN. 165 e, o Bt A
FOLC Eas . 334
1OC Central, L., .. 9ol 470
TOC Pacific. ... 1zul 665
Sectlons?, .. 1598 TTER 3.4
summary. ... 23588 16965 EAN )
Reeord. ...ovnil 3242 2IRTT 104D (5.0




The Twin City Hams Radio Club of Monrae (1a.}
recantly set up a mobile trailer at a locat shopping
center arid collected messages to be sent primarily
to servicemen overseas, WALZCF, who is nearly
hidden by a number of non-hams, prepares a
message for transmission while WABSXU operates
and WABQVN, at tar right, looks on.

1TCO functions, nut enanted 2s net sessions.

2Section and local nets reporting (46): VEBN, VN [Va.);
{LN (L), BN, USSE (Dhio): WMN (Mass. }; MSPN (Minn, )
NYS (N.Y.5 PTTN, EPA, EPAEPTN (Fa.): OMN (Mich.);
BEN, BWN, WS3N, WSEBN (Wise.l; TEX (Tex.): CN (N, and
S Cart ON, VEN, EMTN, WEPN (Bla.); BN (Ore); KYXN
(Ky. ) SGN {Me, 1 UZK {Ark.): MDOTN (Md.-1D.CO5 ON, OPN
(Cont.): BUN (Utah); CHN (Colo.k W. Que VT, 6L
(ORla); PVEEN, NIN, NISN (NJ.); WSN {Wash.); NON
(Calyy GEN, GTHN {Gz ARNE, ARND, AENH, LENO
(Ada.): QKS (Kans.); RISPN {R.E.).

Transcontinental Corps fune Reports

taut-ofanet

Area Hune lonsisuscessiul Traific frarfic
Pasterm, . oavvanea 12 45,0 1303 534
Central, . uven..... 20 Q.8 WER B
Pagific, | ... ... 120 95,8 1330 @ hs
BUmMmary. «veis ... 330 HAK 3RO 1oav
independent Net Reports

Nez HNewstonrs  Check-lns Tratfic
Eastera UB. Traffie. ... 29 133 4
Mike Farad Fand T, | vere 26 JaR ]
North Arnerican SSH, ..., 2 594 13
All Service, ........ .. - [l A4n
20 Meter Intersta . .22 147 1nds
NMortheant Fraffie. | P} s n3
Clearing House, <....uvuuuea. 26 25 240
ECTTN....uvos. el e Ly}
Hit & Bounce, . .. ........ P 261 a0

3

ARKLOSL Bureau

the tunction ot the AHRKL Q8L Buresd is to Fagihrate
delivery to wmateurs in the flrited Srates, its possessians gl
Cangdy, ot those OSL cacds which arrive from amateur stakions
in ather parts af the world. All you have 10 da i send yone it
manager see hat below: a stamped, seib-addressed enveinpe,
abayt &% hy 2v2onches (0 $ix¢, vwith vour pame and xuddress iq the
uswal place ob the tront nf the ervelope and your call printed oo
capital letters [n the upper lstt-hand corer.
sty foF stanons in the Unired States and Canada <henid he
sept to the proper call grez burean listed helow, Recent changoes
are i botd face,
wi ki waiwNil - Hampden Crointy Radio Assovintion, Hoa
Mte, besrest burk Station, Springtteld, Mass. G1108,
W2, K2WAZ M B2, WNZ — Narth Jersev DX &ssin, PO Kox Sis,
Ridpewoad, New fertev D447,
Wik, WASWNI — Jesse Hieherman, WIKT, RD L, Hox Gy,
Yatley Hell K., Malvern, Pannsylvania {9358,
WaKd - Ho L. varmshy KE4HXF, BED A, HBow Rod, Hickorv,
Korth Carelina Z&601,
Wad WHBaWNGL ~ 1. Rk Baker, W4LR, 1402 {irange St
Melbanrne Beach, Florida 32u41.
WAKSWAS WNS — Kenneth b, Ishell, WSOMI, 306 hesterfield
Blvd,, koid, Oklghama 75701,
We KaWAsWBAWNAL — Nn. Usliforma DX Glun, Hox 01, Los
Aitos, elifornia 94023,
WK WA WNT « Willamette Valtey DX Chub, Ing,, P Hox
Portland, Crepnn 947207, )
Wen K4 WAE WNB! — Columbuy Agatenr Radia Assu., Hadio
Honai, 280k, Broad St., Colnmbus, Chio, 33215,
WK WA WNY ~ Kay B Birren, WoMSG, Bax S14, Limhurst.
Hiinois euiin,
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Wo . K¢ ,w.w,wwel - Lyes Moines Hadio Amateur Awsn., (7 Bnx
AR, Des Moines, lowa snsinl,

BEd - aticia Rodngues, hpgCL, PO Hox TA&T, Ssa fauy, PR,
Gaoal,

KES - Ninria M. Spears, W2S0LS, Box 407, Belboa, Canal Zoune.

KHE WHe — fuhno H. Lia, hHEDG, PO Boyx ], Adea, (abu,
Hawail 96701,

BUIWLT — Alaska USL Hureau, Star Route O Wasilla, alaska
3 AKT.

VHED o L)L Fader, ¥E by, B Box a6, Halifax, N5,

W2 Jalin Havenseredr, YEINY, 383 Thornerest A,
Mongegai 7RO, Chehec.

¥EI = KL Buekley, YEAUW. 200 Almont Homd. Downview,

{mtano.

VES ~ 0k MeVittre, ¥H40X, 847 Academy Rond, Winmipees 9,
fanitiba,

VEFS ~ % floyd Janes, VRS P32x cerant Kd,, Kegina,

suskatehewan,

VEA el Tetrelaar, YFaAAY, Sub, Bo 45, N, Edmonton,
Atberta,

Y HY H.K, Hough, VETHE, 1241 Stnen Hoad, ¥ictoria,

Rritsit Calumbia,

VEH — tUratze T Komio, VIR AR RE QB0 Bureas of Pepart.
ment of Transport, Norman Wells, NLW.T.

YOI~ Lenest Ashe VOTAA, PL How 6, 5, Fohn's Newfound-
land,

YY) ee Cyoose Hav Aplatenr Hadio Llih, PO Box 233, Cooae
Hay, Labraduc,

WYL - Lerny Waite, 4y Hanaum st Hallston Spa, New York
17020, )

1 These bureads prefer &x &% ineh or % 30 manily envelopes.

P81 Bureaus for ather 115 Possessions and tor ether coun-
tries appear in the June and December {ssues nf (287,

Changes of Address

Please advise us «irect of any change of
nddresa, A= onre adidress Inbels aee nrepared
in advance, plesse wllow wiv weeks notice,
When nofyme, pieise give olil us well as
aew addrese srad Zipoeodes U our prompiness
wdl bely vou, the postal secviee amd g,
Thin ks,




List of Radio Museums

HBruce Kelley, W2TCOTE, secrefary of the Aatique
Wireless Association, has assembled a list of radio
museums in various parts of the United States. 'he
list covers hoth public aml private collections.
Amateurs mav wish to include a visit to one or
more of these museums as part of their vacation
plans.,

The following are pablic museums:

Henry Ford Museum, iearborn, Mich. COne of
the largest radio exhibits in the world, the muterial
presented raages from NAA spark wheel and
broadeast receivers to the McMurdo tuhe collzc-
tinn.

Smithsonian Institution, Washington, . C, this
collection ultimately will he uwne of the ftinest in
the U, 5. De. Fina is curreatly arranging the radio
exhibit, which will be open to the publie,

Corpus Chrisd City Miseum. Corpus Christi, Tex.
This is a relstively new museum with an outstand-
ing exhibit of race commercial and browdeast
eguipment currently heing iaid out in a systematic
mattner ander the supervision of Frank Smith,
WEVA, owner of the local television station.

{'anadian Bell Museum. Montreal, Que., Canada.
Although emphasis v on development of the
telephone, there is an exceptional display of early
tubes and some radio equipment.

Signal Corps Museum, ¥ort Moonmouth, N. 1.
This is a fine display of military communication
equipment as well as some of 2 aonsilitary nature.

Flecitonics Museum, Foothills College, Luos
Altos Hills, Calif. Presently under construction,
this  museut will house the Deanglas Perham

collection and other material, including several
Federal arc transmitters.

ARRL Museuin, Main Street, Mewingfon, Cun,
{near Hartford), An owtstanding exhibit of early
amateur radio eyuipment displayed in several large
glass showcases. It is cpen to the public wn
weekdayy, 200 A, ta 4:00 P.M,

Seattle Museum of History and Industry, Soea-
ttle, Wash, A continnous display of early wireless
and hroadeast eguipment, which is changed every
few months. Information on current exhibits may
he obtained trom Warren Greeso, W71V, 7202
North Mercer Way, Mercer Island, Wash, 98044,

Thomas Edison Museum, Main Street, West
Orange, N, ). A lurge public museum devoted ta
Edison’s inventions; it runs the gamat from eurly
light bulbs and genetators to early phonographs
and motion picture apparatuos,

Deutsches Technical Museum, Munich. Ger-
ratey, A Barge display of early German electronis
and electric apparatus,

British Seience Museum, Kensington (London),
England. One of the finest radio exhibits in the
world, it is carefully laid out to show development
of wireless from the earliest davs. The emphasiy is
an Marconi.

[n addition are the following private musenms,

Those wishing to visit should write or call in
advance us sore are open anly by spevial arrange-
ment,
WeAX Pioneer Museum, 120 Sullivan Way,
Saratoga, Calif, 95070 Verv early amateur and
commercisl wireless equipment plus unusual assort-
ment of high potential apparatus,
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Antique Wireless Association Museum (W2ANT,
Holcomb, N, Y. 144649 (newr Rochester). A club
callection of more than 30,000 ems ranging from
Fleming valves and early Marconi equipment to
hraadeast and World War 1 spark transmitters.

Gray's Museum of Wireless, Church street,
Mason, Ohio (near Cincinnati). An ucusual private
wusenm consisting of several rooms of broadcast.
amateur, and commercial equipment plus o large
collection of Crosley and Grebe receivers. 1t is
operated by retired VOA/WLW engineer fack
Ciray. WSIDY,

New England Wireless Museum (WINTFE),
Tillinghast Road, East Greenwich, R. [. A museum
ol exeellent wuaklity with individual exhibits Jde-
voted to different pioneers (amateur, commercial,
and broydeast).

W2Z1 Wireless Museum, v Blackwood Dnve,
Trenton, N, Y. 08628, Outstanding collection of
rare commercial equipment, telegeaph keys, and
iistorical material.

Nelson Cellectton, Conecord, N. . A private
collection in the home of Wayne Nelson, W4A A,
vwner of local broadeasting station. It includes
hroadeast, amateur, and commercial equipment.

Princeton Tube Collection, Princaton §unction,
N. 1 One of the world™s Targest coblection of tubes,
The awner, Howard Schrader, is in fhe process of
laving out the display of 18,000 tubes in g separgte
butlding.

Pavek Musewm iwgOEP), 55 South 12th Street,
Minneapolix, Mirn. Interesting collection of early
broadeast and amateur equipment neatly arcanged
in showcases.

Freeman Collection, Yankton, 8. Dak, A wide
variety of early radio equipment and telegraph
instrumernts &1 Jdsplay  cabinets. B breeman,
KBEMOA,, is the curator,

Phillips Collection (W6GH), Lo Mante Lirive,
wanta Harbara, Calif. A very selective exhibit of
rare amateur and coommercial equipment plus g
callection of ofd-time wireless stock certificates.

England Collection, 63223 Kepton Street, los
Angeles, Calif. A large private collection of ciassic
broadeast and early commercial recaivers.

Thompson Tuhe Collection {WoIWW), (403
South bourth Street, Effingham, 11 62401, A fine
display «f morte than 1500 vacuum tubes plus $00
eapiy lamps.

Lauren Peckham Collection, Ormiston Koad,
Breesport, N. V. 14516 {(north of Flmim), A large
collection of early tubes. many of which are
experimental tyvpes from Westinghouse, Also in-
¢ludes earlv radio and musical equipment.

In addition, there are those who specialize such
as telegraph key collectars W2ZH and QST YL
Editor WHaBBO, WaYPM and WTRD and WOAKH
early spark egquipment, Atwater-Kend specialist
KaPi and surly perindical authority W4TD.

This is but a partial listing — all told, there are
aver 400 wugteur collectoars and historians in the
United States and Canada. EE=
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Mandatory Considerations Relative to
Expansion of American Phone Bands

20,300

HHARG

Al euy

cheha

BY A, PROSE WALKER,* W4BW

TT sKEEMS there is continuous pressure vn the

buderal Communications Cammission from vare-
jous quarters o expand existing amateur sub-
allocations for radiotelephone. This is nothing new,
but prohably the JB level of those who would like
to bring this aboul is somewhat higher than in past
vaiars, Uertainly, anvong who does any phone
operating, of listening, would agree that the inter-
furence situation is pretty bhad,

ORM  varles with many factors such as fthe
sunspot cycle, season of the year, time ot the Jday,
frequeney bamd cutsidered, wlhether there s
coniest in propress (when isn't thore one?), geo-
graphic location, ete. The same things apply to vw
interference, of course, but there is 4 tundamental
ditference between the two emissions which ¢n-
ahles an vperator to handle cw easivr than phone —
handwidth.

Practically speaking, the cw “advantage ¢uo-
fient™ ix from 13 ta 20 times, depending on keying
shape, transmission speed, und pass-band character-
istics of receivers in relation to intelligibility. A
relative camparison would alse have to take into
aceuunt sirmilar aspects of the phone signal, such as
side-band  suppression. oodudation  level, sudio
vlipping, cte. The amount of each of our hands to
he wsed by the different emissions, permitted by
the ECC. has always been coutroversial, Lintor-
tunately, it s easier to ket one’s desires and
emotions form jndgments an the guestion, than for
soungd thinking to determine the vourse of uction,

Farlier this vear the President of ARRL, WODX,
asked me to give fiim my thoughts on this subject,
I approached it with caution. knowing that it was

+ 12200 Pendererest Ct., Faixfan, VA,

T E.g., Chief of '|V_ Alloestions Hraneh, FOC,
preparation {oar 1947 Atlantic ity
18-year Chairman of Study (,:roup 1,
tional Radio Uonsoltative Cormittee
CUIR National Commuttee, Department of State,
and, € man of its Aural and TV hroadeasting
peraratnrv wrirky smee 10947, 4 member of (L5,
delegations to i85 international conferences, and
Head of two such delegations,

in
3 nmerence;
interna-
(CCER);
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similar to having vellow-fackets i vour brifches in
the middle of & hay field. The paper I prepared for
WODX was considered during the Board's discus-
sion of this matter at the tust meeting, 1 was not
present and therefore any explanation of that
actton, if necessary, is up to others. The remainder
uf this article represents essentialty the contents of
that paper.

Basic Considerations

Our world has shrunk considerably since the
catly days of amateor radio, and any action in nne
purt of the wartd now has a greater impact on
ather parcts than ever betfore. The [nitad States has
dlways heen fthe leader amd champion of the
dimateur cause, Because of this, we must assume
greater responsibility in respect to whatever we do
here t the Americas. We must consuder not only
our awn likes and dislikes, und needs for providing
public service, but the reselting worldwide impact
ort hoth dav-to-day operation and long term
interests of wmatteur eadio.,

the ifoliowing discussion wifl cover thiee main
points:

{a) Domestic impact of phone-band expansion
o other sub-allocations, mainly CW:

1hy Pnternational impact of 118, phone-harut
eapansion en other amateur radio societics
and their members; und

1oy Passible infernational conference consider-
ationy ot such proposed unilateral action
by the 1. %, A,

Points ia) and (by bear directly on the position
i the ARRL for it would affect largely the
attitude of its membership. The key premise of this
discussion is that cccupaney of a lurger portion of
the aateur bands by radio-telephone muest be gt
the expense of some other sode of emission.
Detalls of the domestic and infernational sub-
allocations to phone, vw, ete. will not be discussed

At the request of

ARRL’s President Denniston,

international conference and

4000 4

alocations expertt A, Prose Walker, W4BW, prepared a memorandim on the question
of expansion of U.S. winatenr voice hands for consideration by the Board of Directors
at its May meeting, While many otber points were also thoughtiully evalrated, “APW”
bas put the general subject in such shavp focus that it Jdeserves reading by every
amateur interested in long-term preservation of our bands,
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here. The crucial issues at stake will be discussed
from a broad perspective.

DOMESTIC IMPACT:

Although this point is headed “Domestic”, it
also has similar repercussions on amateurs in other
countries. Probably the greater the geographic
proximity to the United States, the greater the
impact, although by reason of the international
character of hf transmissions, this would not
necessarily hold for all locations nor for 100% of
the time, Propagation conditions during the various
seasons and portions of the sunspot cycle would
have a bearing on this. We have just passed through
the current sunspot maximum, and for the next
several years there will be an increased load of
activity on the bands in the lower portion of the
spectrum.,

It is well known that foreign amateurs tend to
avoid operation within the American phone bands,
although this is not entirely true and varies with
many factors. However, foreign occupancy of
non-U.S. phone frequencies is many times greater
than that within our phone bands. Consider as
merely an example, the case of 14 MHz, and a
hypothetical expansion of phone from the present
band of 14200-14350 to, let’s say, 14150-14350.
All foreigh amateurs not wishing to operate in our
phone bands would immediately shift their bands
by an equivalent amount, (assuming they were
permitted by their regulatory authorities) into the
portion occupied by cw stations and some RTTY.

The QRM picture for cw would immediately
become more intolerable. As it is, only about 75
kHz of the entire 20-meter band is generally
occupied by cw by reason of RTTY in the upper
25 kHz, and foreign radiotelephone stations opera-
ting from 14100 (or lower) to 14200 kHz. Al-
though it would require a lengthy statistical analy-
sis to substantiate, an opinion based on knowledge
of allocations and station assignments is that
widening any American phone band by 25 kHz, or
even 100 kHz, would not result in a significant
alleviation of the crowded conditions in the bands.

The anticipated alleviation would result in more
stations operating on phone, with the consequent
increase in interference. The end result would be
only the perpetuation of the same condition we
now have, over an additional portion of the
spectrum. Psychologically, the advocates of phone
operation would be pleased by such a move, until
it was realized that there was no real, lasting
improvement in the interference situation. The
same possibility~has been considered many times
by the High Frequency Broadcasting Service, but
the expansison of their bands (to which agreement
could be reached), would not make any valuable
improvement in reception of their service. They
can, and do, operate outside their allocated bands
~ but amateurs can not!

The consequencies for foreign radiotelephone
operation and cw stations world-wide, would be
drastic and would merely bring about a more
intolerable interference situation over the entire
portion of the band. It should be stated that cw
stations, notwithstanding the permissive operation
throughout the bands, do not and can not make
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use of those frequencies by reason of radio-
telephone interference, except on an occasional
basis and with generally anti-cw feelings on the
part of phone operators when they do so.

By reason of the natrow-bandwidth of a cw
signal, an argument could be presented that 75 kHz
in the 20-meter band is sufficient for their opéra-
tion, Such a viewpoint would perhaps prevait
among those who ate top-notch operators having
modern equipment, with maximum available selec-
tivity in their receivers. The percentage of such
operators within the U.S. is quite low; not every-
one has the means fo obtain 100 or 200 Hz
pass-band selectivity, and beam antenna discrimin-
ation from signals in unwanted directions. Rather
than fostering amateur radio, such an expansion
would bring about unbelievable chaos. I am sute
that the Commission would not proceed with such
a move without most carefully substantiatitig the
dangers involved. It is my fitm opiion that the
conditions outlined here would prevail, t6 the
overall detriment of amateur radio,

INTERNATIONAL IMPACT:

The operational impact of the subject expansion
on other countries has generally been takern into
account in the previous discussion. The ARRL is
the Headquarters of the International Amateuf
Radio Union and thetefore cannot disassociate
itself with the international impact of such a move.

+There are currently about 80 member societies
of the IARU. The League is engaged it sponsoring
interest and activity on the part of new and
developing countties in the Amateur Radio Service.
These are primarily on the continent of Africa, but
there are other couniries coming more fully to a
realization of the importance of the traihing
function of amateur radlo to their electronics
industries and consequently their national inter-
ests. Speaking on behalf of amateur radio and
operation of LA1ITU at the final CCIR Plehary
session in Oslo 1966,1 { took the occasion to
emphasize, to the assembled heads of telecom-
munication regulatory bodies, the background of
many delegates in amateur radio and the great
benefits to be derived from sponsorship and
encouragement of their young people in amateur
radio.

It is important in this work, that the United
States remain the “‘Amateur’s Champion”, and not
appear to run rough-shod over considerations held
by member societies in other countries. A unilat-
eral expansion of our phone bands, even on a “foot
in the door” basis, would undoubtedly create
justifiable ill-will among a large percentage of
IARU member societies. Past experience in similat
situations would ceftainly serve to raise the flag of
caution,

INTERNATIONAL CONFERENCE
CONSIDERATIONS:

[t is unknown at this time when an Administra-
tive Conference of the ITU may be called to
consider re-allocation of the hf spectrum. Fhe
current practice is to hold only service conferences
which do ot consider allocation, but only assign-

1 @ST, October 19686, p. 91.
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wments and operations within their present bands.
Such a conference was held nearly two vears ago
for the Maritime Service, and another is scheduled
for the Space Services in fune 1971, The latter will
consider allocation of the spectrum io Space
Services, amateur included, Svonex ot luter. the
impact of the transition from use of the hif to
transoceanic cables and satellite communication,
will make it inevitable that countries of the world
take into account these developments in allocation

of the hf spectrum, Whether re~aliocation will then -

be considered by Service Confrerences ot & World
Administrative Conference remains to be seen,
although the latter would seem to be the only
practicable meaus of doing the total job.,

The woek of the ARRL through its President
and others, in helping to establish amateur organi-
zations in the three ITU Regions, is a most
significant step in helping amateurs of the world to
reatize the hard facts of life bearing on allocations
ta the Amateur Radio Service. The Region 1 1.Y.1J.
(European) group has been established for some
time, but those in Region I and 111 are just getting
off the ground. This effort, while considerable, is
only the bare minfimum which should be devoted
to this aspect. My recent trip to India, Thailand,
Hong Kong and Auwstralia revealed how far we yet
have to go as an integrated group of amateurs. The
mechanics of developing positions of countries for
an I'TU conference are crucial in respect to the end
result for amateur radio, These regional organiza-
tions constitute the st step in the lizison which
could result in favorable influence on the positions
of countries in their Regions.

Of great importance is the feeling of a unitied
and harmonious relationship with their counter-
parts in other countries, especially the ARRL in
the United States, Anyihing which would tend to
destroy the hard-earned respect and feeling within
and among these organizations ¢and countries)
would be a most undesirable and unfortunate
event. The work which has gone into this endeavor

must not be jeopardised by any precipitous action
to expand the U.S. phone bands. Such a move
would only create consternation, ill-will, mistrust,
and certazinly in large measure, negate the efforts
already expended toward a long-renge solution of
our problems, the consequent henefit to the
Amateur Radio Service, and a unified modus
operandi for amateurs in all countries in dealing
with atlocations of the [TU.2

The longrange aspect of anything to be done
must be of paramount consideration. Short-range
pseudo-solutions can only result in harm to ama-
teur radio, with the consequent possibility of its
dissolution or deterioration into something not
pleasant to vontemplate. Our criterion for states-
manship must be the long-ranpe goal, uot one
which might seem desirable for short-term reasons.
Part of this goal would be intensive investigation
and work which might produce justification, ut
some time in the future (three to five years) for
requesting additional amateur hands as and when
much current hf spectrum occupancy has been
shifted to cables and satellites, ever on the alext for
cxpansion of other serviges into portions of the
spectrum to be vacated by those now occupying
them. Such a goal could be approached with
optimism only through olose coordination und
liaison with other countries of the world in their
efforts to influence the positions of their respective
governments hefore the [TU. We must not jeopar-
dize these efforts.

Conclusion
For the reasons discussed, it is recommended
that the ARRL assume a statesman-like position,
consider paramount the long-range implications of
an expansion of the American phone bands. and
therefore oppose any proposals for such action by
the FCC. FEE]

2 Walker, “Two Plus Two Equals Four,”” Q8T,
Dctober 1948,

e Strays §S

When Jamie White, id-year-old juntor up nf
WIYYM and WLUW, Jdecided to try for Novice
{after only ten days of study on the code) he-asked
Chuck Bender, WIWFR (or Wi1AW), to he his
examiner. Chuck ohliged — in spades: here’s the
text Jamie copied and sent,

“The metropolis ut the confluence of the
Monongahela and Youghiogheny is McKeesport
while Zelionople is un the Connoguenessing and
Kittanning is on the Kiskimenitas™

Try that on your electronic Key!

SBWAS No. 7

KH6BZF (left) did the honors just recently award-
ing SBWAS No. 7 to KHASP. That's chief operator
Les, KSLTH, accepting on behalf of the Sub-Base
crew. To date, sixteen SBWAS Awards have heen
issued. In order, starting at No. 1: W1AX, walC,
KOLBQ/T, WaISQ, KOGID, KHs3ZP, K4GHR,
WaYWwX, XEIWS, K4EX, WATIHN, W3WGH,
WEWLO, WRBT, W2eV.
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SWITCH TO SAFETY!

An amateur in Cleveland lost his life recently,
trying to wnstick a sticky relay with a pencil with
the power on — 4000 volis on a linear final, His
other hand wandered, and . . .

Ancther ham in California was working on a
tower plaiform adjusting a multistacked array,
when the antenna tilted and an element touched a
12,000-volt line. Miraculously, he escaped with
third degree bucns.

The Motor City Radio Club of Michigan (affitiated
in 1933} recently honored Ralph Thetreau, WBFX,
at their meeting, “Tate™ {right} was presented with
a plaque by MCRC President Dr, Robert Bruder,
WABVSQ, in appreciation for his ten years of
service {1959.1969) as SCM of Michigan.

Good looks and charm alone could have won the
West Virginia Amateur of the Year award for Kay
Anderson, WBDUY, but actually the selection was
hased on outstanding contributions to nrganized
amateur radio in the state — including an assistant
directorship, and chairmanship of last vear's
Roanoke convention, Here presenting the award is
Don Morris, W8JM, while proud husband Ed,
WBDUW, looks on,

This beautiful trophy donated by KHEBM, Thomas
Teruya (right) and sponsored by the Honolulu
Amateur Radio Club, was awarded to WHGHDW,
Peter Bissonnette (left), Hawaii section winner in
the 1970 ARRL Movice Roundup,
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the Month

DIRECTOR NOMINATIONS OPEN

HIGHER LICENSE FEES ADOPTED
ADVISORY COMMITTEE NOMINATIONS
JAMBOREE ON THE AIR

ELECTION NGTICE

To All Full Members of The American Radio Relay
League Residing in the Central, Hudson, New
England, Northwestern, Roanoke, Rocky Moun-
tain, Southwestern and West Gulf Divisions:

Nominations are now in order for director and
vice director in these cight divisions of ARRL.
Onty ten Full Members need to join together in
naming 2 candidate, by a petition which must
reach the Secretary of ARRL by noon EDST
September 21.

Democracy within our League staris with these
nominations. If more than one candidate is nomi-
nated, and each meets the requiremeats explained
below, then a2l Full Members of the League in the
division will have a chance to choose from among
the candidates by secret ballot between October 8
and noon of November 20,

The election procedures, outlined briefly here,
are specified in the Asticles of Association and
Bylaws; copies will be sent to members free upon
request. An informational pamphlet generally out-
lining duties and responsibilities of elected League
officials is also available for the asking,

Any eligible ¥all Member of the Central,
Hudson, New England, Northwestern, Roanoke,
Rocky Mountzin, Southwestern or West Gulf
Divisions can be nominated for either direcior or
vice director. 1f one person is nominated for both
offices, his nomination for director will stand and
that for vice director will be void; no person may
simuitaneously be a candidate for both positions.

Since all the powers of the director are
transferred {o the vice director in the event of the
director’s Jeath, resignation or inability to serve,
careful selection of candidates for vice director is
just as important as for director. The following
form for nomination is suggested:

Executive Committee
The American Radio Relay League
Newington, Conn, Q61171
We, the undersisned Full Members of the
ARRL residing inthe . . oo v v iicin i ciuwnnan
division, hereby nomunaLe. . . .. ..ovu s [2] AN
@y @ candidate for director; and we also nominate
................ ay a candidate
for vice-director; from this dJdivision jfor the
IRFLTQ72 term.
{Name all City Zip Date)

The signers must be full members in good
standing. The nominee muost be the hoider of at
feast a Generzl Class amateur license, or a Canadian
Advanced Amateur Certificate, must be at least 21
years of age, and must have been licensed and 2
Full Member of the League for a continuocus term

82

of at least four years at the time of his election. No
person is eligible who is commercially engaged in
the manufacture, sale or rental of radio apparatus
capable of heing used in radio communications, is
commercially or governmentaily engaged in ftre-
quency aflocation planning or implementation, or
is commercially engaged in the publication of radio
literature intended in whole or in part for con-
sumption by radio amateurs.

Al guch petitions must be filed at the bead-
guarters office of the League in Newington, Conn.,
by noon EDST of the 2ist day of September,
1970, There is no limit to the number of petitions
that may be filed on behaif of a given condidate
but no member shall append his signature to more
than one petition fur the office of director and one
petition for the office of vice-director, To be valid,
a petition must have the signature of at least ten
Full Members in good standmg, that is to say, ten
or more Full Members musi join in executing 2
single document; a candidate is not nominated by
one petition hearing six wvalid signatures and
another bearing four. Petitioners are urged to have
an ample number of signatures, since nominators
are occasionally found not to be Full Members in
good standing. it is not necessary that a petition
name candidates both for ifirector and for vice-
director but members are urged to interest them-
selves equally in the two offices.

League members are vlassified a8 Full Membess
and Associate Members. Only those possessing Full
Membership may nominate candidates or stand as
candidates; members holding Associate Membes-
ship are not eligible to either function,

Voting by ballots mailed to each Full Member
will take place between October 8 and November
20, except that if on September 2! only one
eligible candidate has been nominated, he will be
declared elected.

Present directors and vice-directors for these
divisions are: Centrair Philip E. Haller, WOHPG and
Edmond A. Metzger, W9PRN, Hudson: Harry J.
Dannals, W2TUK and Stan Zak, K2810Q. New
England: Robert York Chapman, WIQV, the vice-
director’s office is vacant. Northwestern: Robert B,
Thusston, WIPGY and David O. Bennett, WTQLE.
Roanoke: Victor C, Clark, WAKFC and L. Phil
Wicker, WAACY. Rocky Mountain: Carl L. Smith
W@BWJ, and Thomas G. Banks, W5HJ. South-
western: Jjoha K. Griggs, W6KW and Arnold
Dahlman, W6UEL West Guif: Roy L. Albright,
WSEYS and Lester L. Harbin, WSBNG.

Full Members we urged to take the initiative
and to file nominating petitions immediztely.

For the Board of Directors:

July 1, 1970 JOHN HUNTOON, W1LVQ
Secretary

LICENSE FEES RAISED

Paying only the slightest attention to the
protests of virtually the whole communications
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service of the U.5., the Federal Communications
Commission proceeded to adopt on July | the fees
it had proposed on February 18, 1970. {In fact,
the Citizen’s Radio Service found itself facing —
with most of the privately-owned “Safety and
Special” services — a fee of $20 for a five year
license, up from $19 proposed in February and $§
prior thereto.)

Amateur fees have gone to 39 for a five-vear
term, including renewals and upgraded licenses; $4
for modifications such as change of station loca-
tion; $25 for those special callsigns authorized by
Section 97.51 of the amateur rules. (it is worth
mentioning that even with payment of the extra
money, you can only get a special callsign if vou’re
a previous holder of it; or you are applying for a
“two-letter™ call having held one earlier; or you are
an Extra Class licensee who was first licensed as an
amateur at least 25 vyears ago, or in the case of a
club trustee you are asking for a call in memory of
a deceased former holder of the call. It’s not
paossible to “buy™ a call you like if you don’t meet
one of these criteria.)

Continuing in the no-fee category are Novice
licenses, RACES authorizations and military recre-
ation station ticketis. Strangely, the Commission let
commercial operators licenses continue at the past
rates: $5 for Firsts, $4 for Seconds, $3 for Thirds,
endorsements, $2. The lifetime Restrictad Radio-
telephone permit has been raised from $2 to $8,
and new $2 charges are levied for verification cards
Form 758F and posting statements Form 759; for
alien restricted radiotelephone and provisional
mdiotelephone third class, both of which are
one-year documents,

Though there are grounds for amateurs to be
very unhappy about these increases, virtually all
other radio services have been hit, too, in the
Commission’s attempt to cover its whole budget of
$24,500,000; until now, the FCC has gotten about
that amount from the Treasury but returned only
about $4,500,000 in fees to it. An example: a new
TV gtation Heense for vhi in a “top 50" market
area will now cost $5,000 to file and 345,000 if
the license is granted! And while it will only cost
$500 to apply for authorization to build and
launch a commereial communications satellite, the
fee if the authority is granted will be 5 100,000,

The Report and Order in Docket 18802
effective August 1, 1970, is 25 typewritten pages,
with another 20 pages of appendix. We reproduce
here, therefore, only that part of the order which
dizectly relates to the amateur service,

Safety and Special Radio Services

38, In tHe hundreds of comments filed discus-
sing the fees proposed for the Safety and Special
Radio Services, the most common objection was
that the fees Jdo not reflect the Commission’s
actual costs of procoessing these applications. How
ever, as stated in the Notice in this proceeding, the
fees we have proposed are designed to cover the
entire range of regulatory tosts of the Commission
and not simply application processinig costs in
particular services. They also take into considera-
tion value and personal benefit {o the recipients of
licenses. The fees adopted herein meet these
criteria. Thus, while the comments are accurate in
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suggesting that the fees exceed application pro-
cessing expenses, there is no merit to any conten-
tion that they are excessive, unrelated to the cosis
of these services, or beyond the scope of our
authority.

39. Anocther contention made by many was
that the general public is, in fact, the principat
beneficiary of the activities of Hceusees in the
Safety and Special Radio Services and, therefore,
the general tax revenues should be used to support
at lfeast a part of the Commission’s expenses. A
variation of this argument presented by some was
that it is unfair to raise the fees for most Safety
and Special licensees while continuing the fee
exemptions for some categories of licensees in
these services. In particufar, it was urged that the
pubtic, through the general tax revenues and not
the other Safety and Special licensees, shouid bear
the expenses related to regulating these cutegories
of non-fee-paying licensees. Under the current fee
schedule which has been in effect for several years,
several categories of licensees have been exempt
from fees and propase to continue these exemp-
tions. T a large extent, they cover stations
connected with public safety activities, state and
local government services, disaster, emergency, and
rescue  activities, some educational work, regufa-
tory work connected with the compulsory safety
at sea program, and beginning Amateur radio
aperators. We consider these exemptions appropri-
ate and in the public interest at this time and we
note that objections were not directed to the
specific exemptions themselves. The objection
made reflects the mistaken notion that some
licensees will be paving for the regulatory costs of
other classes of stations, Qur total fee scheduls has
been adjusted to cover all Commission costs, taking
into account the regulatory expenses connected
with particular services and also the value of the
radio authorization to the licensees. In every
instance of the mew fees adopted herein for the
Safety and Special Radio Services, there is no case
where the fee is excessive, unreasonable, or un-
warranted when value to the recipient is taken into
account along with regulatory casts. Ender these
circumstances, there is no merit to the contention
that some licensees are bearing the expenses of
others.

40. Another objection was that the revenues
raised through the collection of these proposed
fees would exceed the “Bureau’s share of the
Commissions budget.” A short snswer to this
contention, as more fully set forth in paragraph 4
above, is that there is no requirement in the statute
that the “Bureau’s share™ of fee revenues shall not
exceed its share of the Commission’s budget or the
eost nf the Commission’s activities involved
therein., As set forth above, the Commission’s
breakdown of activity costs was an important, but
not an exclusive, factor in establishing the fee
charges adopted herein. However, there is no merit
either in fact or in principle to the contention that
Bafety & Special Service licensees will be subsi-
dizing other services, It has been ciear for some
vears that a major portion of the Commission’s fee
revenues since the adoption of the fee schedule in
1963, have derived from the Safety & Special
Radic Services, But since this apparent dispropor-
tion was not based upon discriminatory factors,
the validity of the existing schedule had passed the
test of judicial review, as cited above. In the same
vein, the fee schedule adopted herein is no less
valid because the estimated fee revenues from the
Safety and Special Radio Services fall some
$93,205 short of the §7,843,500 of Commission
costs allocated to such activities.
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Behind the Diamond

Postal zones, freight tariffs, truck routes,
United Parcel rates and delivery points, REA
Express, Leonard’s Guide, tape shooters, glue,
reinforced tape, Corriflex, back issues of QST —
these form the working world for ARRL's
Traffic Manager, Sam Cowles, ex-WNICKZ.
Sam came to the hq. twenty five vears ago this
month as a shipping clerk and since 1953 he bag
been in charge of our shipping operations in
their entirety. Last vear he and his crew
(seldom more than three!) moved out 70 tons
of Handbooks, B tons of Antenne Books, 44
tons of booklets and 18 tons of membership
supplies. It’s a complicated job; the right man

Number 27 of a Series

can save the League hundreds of dollars in the
course of a year through wise selection of the
carrier to use for a particular shipment — and
Sam has proven to be such a man.

His shipping knowledge makes him valuable
to the League, but his large collection of shirts
and ties — most of ¢y quite vivid — provide
conversation for WS.Jellow employees. His
hobbies include :ufﬁg jonal round of golf,
frequent duukpm’tmu&l , taking movies and
color stides, folldl fortunes of the
gnnual attempt to
skins NFL football
pplis 500 closely,
1 for cars with
easant and good
Hse of humor, To
fesive bandage, he
anes in the safe, or
DE" The refrigerator?
s £uts!™ On the wall a
sign hangs: “Tomory half-price day at the
Post Office.” And r sign lays down rules
for the shipping room: “No roller-skating on
the ceiling,”

But Sam’s inost fasting claim to fame has to
he the homemade cheesecake he concocts for
the Girls’ Club picnic ~ and any other celebra-
tion the ladies can think up as an excuse. Dast
they ask him to make one to celebrate his 25th
anniversary on the job?

“Yeah, they’re fo r

41, . Some concern was expressed that the
Safety and Special Radio Services fees will increase
in the future if the Commission is to recover its
budgetary costs through the assessment of faes, It
is reasoned that so fong as governmental expendi-
tures rise, the Commission will have to resort to
higher fees to remain substantially self-sustaining.
In this context, concern was expressed that present
and future spectrum management costs would be
included in the Safety and Special Radio Services
activity costs. In fact, the Safety and Special
activity expenses now include its share of spectrum
management costs and will continue to do so in the
future, If the regional spectrum management
project now under development and experimenta-
tion is continued and expanded, it may he
expected that the costs of this program will be
horne by the beneficiaries thereof, In any case, the
Commission is obligated to keep the matier of fee
schedules under continuing review, and if expenses
of regulating these services rise, it may be expected
that fee schedules must be adjusted npward,

42. The opinion was expressed by some that
the fee to resew a station license should be
considerably less than the $19 fee which was set
forth in the Notice of Proposed Rule Making u4s a
basic fee for most of the Safety & Special Radio
Services, Contrariwise, broadeasting interests noted
that the ranks of the land mobile licensees include
some of the largest and most profitable corpora-
tions; that land mobile users report substantial
savings as a direct result of the use of land mobile
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radio; and that, under these circumstances, land
mobile licensees should be required to pay more
than the %19 fee. As previously szei forth, the
standard fee we proposed to establish in the Safety
and Special Radio Services reflected the tremen-
dous number of applications received in these
services, Further, the benefits and value of aradio
license fo a Safety and Speciel Radio Service
licensee is not readily comparable to the benefit
and value of a radio license to a communications
common carrier or to a broadcaster, and the same
criteria are noi applicable. For most Safety and
Special Radio Services licensees, the authorized use
of radio facilities is an adjunct to the licensee’
principal business or for safety purposes, and the
regulatory programs connected with these services
are different from those associated with the regula-
tion of the broudcast and common carrier services.
However, in order o more equitably distribute
respective shares of estimated fee revenues amongst
the various services, the fee schedule adopted
herein provides for an increase in the basic fee for
most SBafety and Special Radio Services to $20, o8
against the $19 previously set forth in the Notice
of Proposed Rule Making. As indicated above, this
further change will still leave Hafety and Special
Radio Service’s share of fee revenues below the
amount of allocated activity costs set forth in
paragraph 4 ghove.

43, Since the proposed fee schedules for the
Safety and Special Radio Services were first pub-
lished in the Notice of Proposed Rule Making,
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certain changes to Section 1,1115 have heen made
in respanse to the comments we have received and
as the result of cur own further reflection:

{a) The fees we will require of Operational
Fixed stations using freguencies above 952 MHz
have been raised from $35 to $75. We have
reconsidered our original proposal, and feel this
increase is warranied in view of the adminisirative
effort devoied to thé licensing and regulation of
this category of station.

(b) Many amateur radio licensees stated that
the basic fee proposed for the Amateur Radio
Service ($9) was too high, especially when com-
pared to the fees that must accompany applica-
tions for commercial operator’s licenses. We
believe, however, that this difference can be
justified by the difference in the services involved
(i.e., the commercial operators’ license is necassary
to employment as a commercial operator, while
the gmateur is essentially a hobbyist, although
ofttimes performing an important service). We also
considered the suggestion that in the Amateur
Radio Service there should be an examipation fee
and a license fee, rather than a single fee for all
Amateur applications. We deny this suggestion
hecause of the impracticability of administration.

(¢) Another exception to those requests
which do not require a fee has been added. A
licensee will he permitted to file a request to
correct clerical, typographical, and other similar
errors made in an application for license, without
submitting an accompanying fee, if the request is
filed within 60 days of the grant.

{d) A new subparagraph has been added to
permit a refund whenever a formal application not
required by our Rulex is filed by a current licensee
in the Safety and 8pecial Radic Services. A typical
sifuation covered by this new provision would be
where a corporation files a formal application to
change its name without any concurrent change in
its corporate structure or ownership, instead of
simply notifying the Commission of this change by
letter, as permitted by our Ruies,

(&) At the present time, our rule covering
the Safety and Special Radio Services reads in
terms of ‘“formal applications’ and except for
requests for duplicate licenses, STA’s, and waivers,
there was no intention to extend the applicability
of fees to other than formal applications. Although
the word “formal™ was left out of our proposal by
inadvertence, we are using it again in the rule
herein adopted. Otherwise, the rule might be
construed to have broader application than inten-
ded.

FCC RULES ON “INSIDE BAND EDGES™

In response to a question raised by an amateur ,
the Commission once again confirms that all
components of a signal must be confined to the
subbands permitted to the particular licensee. The
text of the FCC letter:

if the sideband intended to be radiated falls
outside the subhand allocation for a licensee’s
particular operator vclass but on an amateur fre-
quency, the operator would be in violation of
Sections 97.7 and 97.63 of the Commission’s Rules

Bienvenue! Here is a good way to make hams
welcome at your next convention. The girls, {l. to
r., the XYLS of VE2ZAXD, VE2WP and VEZDAK)
served coftee and snacks to hams as they waited tw
register for the RAQI 1970 Quebec City conven-
tion,
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for operation on an unauthorized frequency. If an
unwanted sideband component fallg in an unautho-
rized frequency band, it would be considered 2
violation of Section 97.73 for emission of a
spurious radiation, in addition to being a violation
of Section 97.63,

All parts of a signal, i.e., carrier and sidebands,
should be contained within the authorized bands
and subbands permitted by the class of the
gperator’s license, Likewise, all unnecessary
sideband components and other unwanted signals
should be reduced or eliminated in accordance
with the good practice requirements of Section
97.77 and the requirements of Section 97.73., -
James E. Barr, Chief, Sufety and Special Radio
Services Bureau,

COMMISSION EXPLAINS CB ENFORCEMENT

Replying to a complaint by ARRL Director
Sumner Foster, WOGQ about violations in the
Citizens Radio Service, the FCC said:

We are aware of the widespread abuses of
license privileges in the use of Class D Citizens
radio stations and it Is a matter of serious concern
to us. The problems described by you are typical
of those existing in the Citlzens Radio Service.

We are making every effort to resplve these
problems with the resources available. We impose
monetary forfeitures or revoke the station licenses
of proven rule violators when such action is
warranted. However, we have only limited staff
available at the various Commission offices to do
the monitoring and investigative work necessary to
prove rule violations. These offices handle a large
volume of other work, including duties required by
statutes and treaties which have been given higher
priority. Consistent with other priortty duties, we
do devote a substantial amount of time to Citizens
Radio Bervice praoblems. Realistically however, we
simply Jo not have the personnel necessary to
enforce the Citizens Radic Service Rules ade-
guately,

Undoubtedly, we could enforce the Citizens
Radio Service Rules more effectively if Congress
were to authorise money for additional personnel
and facilities. We have pointed out the problems
existing in the Citizens Radio Service in the last
four Annual Reports to Congress. but to date no
material increase in funds for this purpose have
been forthcoming, . . -~ £, J. Galins, FCC
Engineer-in-Charge, Chicago, IL

Almost a8 if to punctuate the letter from
Engineer Galing, we received the following news
release from FCCs Washington office:




George Bennett of Detroit has been convicied
of violating a 1.8, Distriet Court injunction against
operating an ualicensed Citizens Band radio station
and has been given a4 six-monihs svspended
sentence and ore year’s probation in addition to
having his radio equipment confiscated.

Bennett, known to other Citizens Band opera-
tors as “Unit 909,"” had his license revoked by the
FCC last September for flagrant violations of
Commission rules. Despite severe warnings from
the FCC and an injunction issued by the Court,
Bennett continued his radio operation, He was
arrested and was senfenced on July I in Detroit.

FCC CHANGES WASHINGTON EXAM SKED

Amateur examinations are now conducted in
Room 216 of FCC building, 1919 M Street N.W,,
Washington, on Fridays from #:30 AM. to 2:30
P.M, Code tests are given only at 9 and 10:30 A.M.
No previous appointment is necessary to take an
examination on tegularly scheduled days, but
groups of 12 or more going together should call for
advance scheduling.

ADVISORY COMMITTEE NOMINATIONS

The League now has three advisory committees
in specialized fields, VHF Repeaters, Contests, and
DX. Rules adopted for these advisory committees
can be found at Minute 19, 1970 Board of
Directors Meetings, page 70 of July @87, and 4s an
addendum to the Articles of Association and
Bydaws, June 1, 1970 edition.

Candidates for committee membership may be
nominated at any time by three sponsors, each of
whom is 2 Full Member of ARRL. Each candidate
must have been a League member for a minimum
of two years; licensed as a Technician or higher for
three or more; and currently and consistently
active and gualified in the specialty area of the
field served by the advisory committee,

‘Fhis is a call for nominations; convenient forms
may he obtained by writing the secretary at ARRL
Hg, The President, in consultation with the com-
mittee chairman and liaison members, on or about
November I of each year, will select replacements
for members whose terms are expiring, or shall
reappoint them for a subsequent term as appro-
priate, A file of eligible nominees will be main-
tained for use asg a gource of replacements.

A member’s initial term of office will be either
for one or two years, as designated by the
President, with approximately one-half the initial
members having one-year terms and the remainder
having two-year terms. Members may be reap-
pointed for no more than {wo consecutive two-
year terms, but are again eligible for appoiniment
to committee membership after a lapse of one
year.

The incumbents are;

V.H.F. Repeater Advisory Committee
Gilbert J. Kowols, WOBUB, Chairman, 216 Belle

Plaine Ave., Park Ridge, 1ll. 60068
Taylor Shreve, WHCXW, 1230 Valentia St., Denver,

Colo, 80220
Arthur M. Gentry, WeMEP, 7832 Jellico Avenue,

Northridge, Calif, 91324
H. H, Lang, VE3ADQ, 12 Orchard Drive, Port

(lolborne, Ontario
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Jon Marcinko, W7FHZ, 26501 18th M. So., Kent,
‘Wash. 95031

George F. Munsch, W5VP(Q), 11314 Janet Lee, San
Antonio, Texas 78230

Jon J. Q'Brien, W&GDO, 6605 Fifth 5t Rio
Linda, Calif, 95673

George P. Rose, Ir., W4GCE, 105 Middleboro
Place, Lynchburg, Va. 24502

Howard L., Eester, W20DC, 8 Bath St., Alplaus,
N.Y. 12008

Contest Advisory Committee

James A. Maxwell, WoCUUF, 18125 So. Santa Ana
Rd., Los Gatos, (alif. 25030

Leonard Chertok, WIGRF, 8301 Temple Hills Rd,,
Washington, D, C. 20031

Roger Corey, WIAX, 60 Warwick Drive, West-
wood, Mass. 02090

lack duoBois, K2CPR,
Pennsauken, N.J, 08109

Reno W. Guoetsch, WORQM, 929 So. 7th Ave.,
Wausau, Wisc, 54401

E. V. Gulden, WBDE, 4710 &, Rte 571, Tipp City,
Ohio 45371

Jack Ravenscroft, VE2NV, 353 Thorncrest Ave.,
Montreal 780, Quebec

Thomas A. Russell, WAQSDC/[9,
Ave. No, 8, Algonguin, 1K, 60102

Gene Sykes, WABRE, 6310 Carambola Circle, West
Palm Beach, Fla. 33406
The DX Advisory Committee was authorized at

the 1970 Board Mecting, but appointments have

not vet been made. Nominations are therefore

particularly sought for -this new committee —

remember, the nominee and his three sponsors

must be League members, and the nomination

should arrive at Hq, before the end of Qctober to

qualify for this year’s appointments,

5667 Bireh Ave.,

300 Highland

JAMBOREE ON THE AIR

A concerted effort is made one weekend each
year to demonstrate amateur radio to the boys and
girls enrolled in Boy Scout/Girl Scout/Girl Guide
programs  throughout the world. The 13th
Jambotee on the Alr will be held the weekend of
October 17-18, the fuil 48 hours being available
starting at 0001 GMT. There are two main kinds of
participation: an individual amateur who is
entolled in any of the Scouting programs may get
on the air and chat with any other participant; any
amateur, in Scouting or not, may make his station
available to one or more Scout units, demonstra-
ting amateur radio to the boys ( and girls).

Calling frequencies include: 3590, 7030,
14,090, 21,140 and 28,190 kHz ew (but on 20,
Q8Y is suggested to avoid QRM foffrom RTTY);
3940, 7290, 14,290, 21,360 and 28,990 kHz
phone, In addition, stations outside the US will be
using 7090 and 3740 for phone. After contact is
made, ragechews should be moved off freq. to make
room for other pairs to hook up.

The event is not 4 contest, but a certificate will
be issued for participation by the National Qrgani-
zeT in each country. For the US., If's Harmxy
Harchar, W2GND, BSA Hq., New Brunswick, NJ
08103, For amateur operators wanting to give a
hand, local Scout council offices are usually listed
in the telephone directory of a large city in each
area, ¥
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Here are photos of early amateur stations owned by 2 couple of old timers who are still licensed amateurs
today. At left is the operating position of 8WZ. The transmitter, iocated in the basement, was controlled
from here. Doc Is still licensed as WBWZ. The photo at right is 8BV at Lake Geneva, Wisconsin, circa
1912. Van now operates W4YM, Temple Terrace, Florida,

DXH

FOR FREE
PICK-UF & DEL
DAAL

792-1331

303 1 Av E

AM'S DX

*Lubrication
®Firestons Tires

*Alignment
*Tune-Up

*Wheel Balancing
¢Compiete Car
Care

Two Block East Of The Square On 1 Av |

Nowton la

{(From the “Yellow Fages,” Newiton, lows

Telephone Book)
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An amateur radio station was established in the
Tektite 11 Habitat, 50 feet below the surface of the
ocean recently and is believed to he the first
operated from a habitat. This Tektite project is a
mulit-agency cooperative man-in-thesea program,
headed by the Department of [nterior, and
cosponsored by General Eleciric, NASA, U.5.
Navy, Smithsonian Institution, the National
Science Foundation, the Government of the Virgin
Islands, and a number of universities. The station
operated with the call sign W2YRQ/KV4 on 20
meters with the antenna on the diving barge above.
Many contacts were made during the some seven
hours of operation. Donna Lee Ferpuson, X¥L of
W2YRQ reported that the effort was well received
by all amateurs, “Only one contact thought it to
be & hoax.”

Membership in the Rowval Signals Amateur
Radio Society is mow open to past and present
members of the 1.5, Army Signal Corps who have,
in the past, been attached to or worked in close
liaison with Royal Signals. Full details from
General Secretary, RSARS, 15 Valley Road,
Blandford Camp, Blandford Forum, Dorset, U.K.

The Squaw Island Amateur Radio Club of
Canandaigua, New York set up and operated a ham
radio display as part of the second annual
Scout-0-Rama of the Armrowhead District Boy
Scouts of America. The show was held at the N.Y,
State Police barracks in Canandaigua {Troop “E"}
on April 11, 1870,

Operation was in the 20-meter band with the
call sign WB2WYQ/2. Using cw and ssb, seven
countries were jogged and nine states. Scouts and
their parents were allowed to talk over the air, and
a great deal of interest in ham radio was evident.

Also participating were trooper Doug Wakeman
and WA2A0D, WA3INKF/2, WNIMKL and
WAZBMM.
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Microwave DX —

California Style

BY DICK KOLBLY,* K6HIJ, AND ED MUNN,** W6OYJ

TYHE SAN BERNARDINO Microwave Society

- was charfered solely to . promote amateur
communication on frequencies above 1000 MHz,
To this end, SBMS has developed equipment and
fechniques that can be used by average amatetys,
for effective communication over interesting
distances., From time fo time cxpeditions o
desirable sites have been conducted, o demon-
strate the utility of this gear, and fo set new
microwave communications records. An unwritten
sule js that SBMS record activity will be with
amateur-owned equipment only, to avoid unfair
advantage over amateurs who do not have access to
government- oI company-owned gear,

Plans and Preparation

Since K6HIJ was to be in Northern California
the week of June 13-21, 1970, this set the date for
attempts al new records for the 3300- and
5650-MIz amateur bands, Terrain studies indica-
ted that Mt. Hamilton, about 20 miles cast of San
Yose, and Mi. Brockenxidge, 25 miles cast of
Bakersfield, were likely locations, Mt. Hamilton,
elevation 4380 feet, is the site of Lick Observatory,
and Mt. Breckenridge, 7580 feet, has a borest
Service lookout and two TV stations, so both
mountains have road access. The distance, 214
miles, was a good exiension of previous record
distances {or these bands, and the path looked
favorable, though it is beyond line of sight, even
without two known ubstructions in the form of
mountains in betwesn,

Plans called for use of a 6-foot trailer-mounted
dish at Mt. Breckenridge, and a 4-foot tripod-
mounted one at Mt. Hamilton, Crystalstabilized
kiystrons were to be uvsed at both ends,! with
provision for both narrow- and wide-band recep-
tion, With our available eguipment, the fade

26336 Community m"‘imew"(";h C&z’\l '?22311
orona, .

1 Jenshy, “Stable Microwave Oscillatoxs,” July,
1966, OST. p. 33.

*¥217 W, Old Mill Road,

margin was calculated {o be some 60 dB, but an
inversion layer over the valley below us, or 2
critical frequency problem, could eat up that
margin, and then some!

These rigs were developed by SBMS members,
primarily the late D.L. Thompson, W6IFE, whose
call the Society now holds as a memorial, and
George Tillitson, K6MBL. The system is shown in
Mock-diagram form in Fig. 1. Called ROCLOC
(Relative Or Crystal Local Oscillator Control) it
allows the kiystzon oscillator to be frequency-
locked to either the incoming signal (relative) or to
4 harmonic of a stable crystal oscillator (crvstal).
Use of a tunable afc receiver allows the klystron
oscillator to be moved accurately in frequency
without losing frequency lock.

The ROCLOC system is full duplex, throngh
use of the “polaplexer™ approach described several
{imes in past issues of @ST%2 The oscillators of
the two stations are 30 MHz apart in frequency,
serving the dual functions of transmitter power
source and receiver Jocal oscillator, The feed
system, a circular waveguide of a size appropriate
to the frequency band used, has probes that
polarize the fransmiited and received signals %0
degrees apart. Microwave enginecrs call this an
orthomode transducer, but SBMS and most other
hams like the more clearly-descdptive term, pola-
plexer. For 3300 MHz the “‘waveguide™ is a
half-quart beer can, and 1 1/2-inch copper pipe is
used in the 5650-MHz version.

The Mt, Breckenridge group used z 2K28,
klystron on 3335 MHz, and 2 61154 klystzon on
5890 MHz. At Mt. Hamilton a 707B was used on
3365 and an X-26E on 5860 MHz. The 707B hasa
power output of about 200 milliwatts, the others
about 100. The K6HLJ receiver has a iN21D
mixef, with a 30-MHz preamplifier having a
cascode 2C51 and two 6AKSs. The 30-Miz if is
fed into a BC-683 fm receiver, with an 80-kHz
bandwidth. The 2.65-MHz i-f of the BC-683 is fed
into a BC-348R, with an effective bandwidth of 2
kHz, using a crystal filter, The W6QYJ setup is
similar, but with a IN21F mixer, Nuvistor cascode
preamp, BC-683, and a Drake 2B receiver for
narrow-band reception.

On the day of the June SBMS mecting, K6HIY
and W6DSL loaded their microwave gear into (and
on top of) K6HIT's Volkswagen Bus, and drove the
100 miles from Barstow to Corona, where Society
meetings are held. W60YT had his trailer-mounted
6-foot dish and 4l eguipment ready to go, in his
driveway, so the gear was checked out thoroughly
on both bands. DX: 20 feet!

Cn June 12, the VW ouce again loaded with the
werm, Qe P S ot o ST e
and June, 1958,

11,
3 Peterson, “Bractical Gesr for Amateur Micro-
wave Communication,” June, 1963, OS7, p. 17.

Ed Munn, WSQYJ, operating from Mt. Brecken-
ridge, near Bakersfield, California, during the
214-mile communication with KG6H{4/6, vn Mt.
Hamilton, on 3300 and 5650 MHz. Part of the
6-foot trailer-mounted dish antenna is seen in the
left foreground.



3333 MHz

KLYSTRON _——POLAPLEXER

3365 MHz
- -

POLARIZATION 45 DEG.
CCW FROM VERTICAL.

3335 MHz

POLARIZATION 45 DEG.
CW FROM VERTICAL.

—>»—0 AUDIO

DISCRIMINATOR
OUTPUT
-goov ()

CRYSTAL RELATIVE
AFC REC.
AFC | 2148 M K LOCK ERROR VOLTAGE
MIXER || 20-ZB Mz Lack UK TO KLYSTRON
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+s:ssgsm; SWITCH AFC AmP KLYSTRON
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HARMONIC —eoov
GEM. IN2IE
Fig. 1 — Block diagram of the ROCLOC frequency-
MULT, ATAL OSC, e stabilized microwave communications system
sonsl chan € {TﬂggSISTOﬁ) . developed by the San Bernardino Microwave
., HHz Society.

rmucrowave year, hff liason rig, and family, K6HU
drove to Gilroy, where a base camp was estab-
tished. W6DSL flew to Gilroy on the 17th, to assist
at the Mt. Hamilton end, Qn the same day,
We0YJ, WoNVV and WAGZKY packed the equip-
ment to be used on Mt. Breckenridge and headed
for the mountain, picking up WA6QYR in Mojave.
Bill had scouted the road up the mountain, and
possible operating sites, previously, so the happy
caravan arrived at the summit without incident, By
2010 PDT the 75-meter rig was set up, working
E6HIN/6 in Giltoy, to ascertain that everything was
satisfactory at that end. The 3300-MHz gear was
tested, and the anienna bore-sighted for the record
attempt. Then the portable barbecue was fine-
tuned and loaded, and the party settled down to
await the following morning,

The Big Day

K6HL), WeDSL and XYLs were up at €330
PDT, ready for the drive to Mt. Hamilton. A test at
0700 had been scheduled, in case a morning
inversion layer settled over the valley, with
possibly excessive path loss. Farlier work was
impractical, as we did not want to risk interference
with the work of the astronomers .using the
observatory.

Arriving at the site of the Lick 120-inch
telescope at 0620, K6HIJ set up the microwave
station on 3365 MHz, and W6DSL prepared the
75-meter laison rig, At 0650 a call to WGNVV/6
on 75 bronght no answer, and the same again at
0700. But at 0705 K6HILY heard a strong signal at

Marvin Sass, WEDSL, left, and Dick Kolbly,
KGHIJ, set the frequency of the 5650-MHz
klystron, used by K6H1J/6 on Mt. Hamilton, in the
microwave record-breaking expeditions of the San
Bernardino Microwave Society.

3335 MHz The antenna was peaked quickly, and
the signal was strong enough to quiet the wide-
hand receiver. At 0710, modulation, in the form of
the vaice of W60YJ, using the call W6IFE/f6, was
heard cailing K6H11/6. Signal reports and call signs
were exchanged immediately, to assure a legal
contact, in the ¢vent of a catasirophic equipment
failure!

Signals peaked more than 40 dB over threshold,
with fading at about I-minute intervals, causing
signals to drop into the noise for brief periods.
Using 3335-3365 MHz we arranged communication
on 75 meters, in case this was needed for further
tests, an odd reversal of the usual hf and micro-
wave roles, We then moved frequency in 100-kHz
intervals to determine any sensitivity of the path
for smafl frequency changes. After moving about 1
MHz, no significant differonces were noted.
W60OY) then inseried o calibrated attenuator
ietween the preamplifier and the wide-band fm
teceiver, and determined that 46 dB was required
to bring the K6HIY/6 signal down to threshold.
This indicated that, with the narrowband receivers,
the two stations should be able to ¢communicate
with vne of them sitting on the suiface of the
maon! The 3300-MHz work ended at (740, with a
change to the 5656-MHz band,

Changing bands with the SBMS ROCLOC rHg
involves changing of the polaplexer, klystron osc-




illator, and possibly the reference oscillator and
mixer assembly, These tasks completed, the rigs
were fired up and allowed to stabilize. Boresight
and focus adjustments were checked 2t both ends.
Initial contact was made, with K6HLI/6 on 5850
MHz and W6OYJ}/6 on 5890 MHz, at 0819,
W60YI then locked relative to the signal of
E6HIY, instead of o his seference oscillator,
thereby establishing 2 probable amateur record for
the longest afc loop, Signals on the higher band
were not quite as strong 4% on 3300 MHz, and
fades occurred about every 20 to 30 seconds.

No difficulty was experienced in copying at
either end, on either band. In no case was the hit
liaison gear required, After a bit of ragchewing and
talk of future plans, contact was terminated at
#:35 PDT. Two new records for SBMS, in an hour
and a half! Perhaps more significantly, this was the
first time that stabilized equipment, with its
improved sensitivity, had been used in setting
amateur DX records this high in frequency.

After the 5650-MHz QS0, K6HIF returned to
Gilroy. WaQYJY/6 shifted back fo 2335 MHz,
turned his G-foot dish to a new bearing, and
attempted for the next hour and a half to coniact
K6VYC, at his home in Corona, Site obstructions
at Mt. Breckenridge, and several intervening
mountain ranges, prevented any success over this
124-mile path, W6OY1/6 closed down ai 1020
PDT, and the group returned to Corona and China
Lake,

Conclusions

From the signal strengths prevailing in this
experiment, it scems obvious that the ROCLOC

gear could be used for very longrange over-the-
horizon communication on amateur microwave
bands. The expedition proved that the low-power
narrow-band techniques are practical. The equip-
ment used is well<documented, and it could be
duplicated at moderate cost by the average radio
amateur,

One thing that would help to promote amateur
microwave communication would be to have more
amateurs operating from their home locations,
Most of the members of the San Bemardino
Microwave Society maintain regular communica-
tion between their homes, which in most cases are
not within bne of sight, Low-band liaison and the
telephone are not tequired. 1t is now well-
established that amateurs can communicate over
long paths on all frequencies up to at least 10,000
MHz. Despite this consistent performance, the
line-of-sight myth dies hard. We need not go back
too far to recall when similar limits were thought
to prevail for our vif bands. [t is hoped that this
SBMS team record, the result of vears of effort and
months of planning, will help to dispel the myth of
natrow horizons for the microwaves, and encour-
age more ham activity on the “flashlight frequen-
cies.”

In cosing, we would like to express our
appreciation to John Bumgarner, K60LJ, and Joha
Sylvester, of the Lick Observatory staff, who made

.space on the Observatory grounds available to us,

and to Ranger John Marker of the Sequoia
National Forest, and Verne Shatte, W6RIE, and
the staff of KERO, Bakersfield Channel 23, who
cooperated in the use of the Mt. Breckenridge
location. [EEF=

COMING A.R.R.L. CONVENTIONS
September 19-20 — Georgia State, Augusta.

September 25.27 — NATIONAL, Boston,
Mass.
October 17-18 - Hudson [ivision,

Tarrytown, N.Y.
ct.31/Nov.| -~ Roanoke Division, Raleigh,
N.C.

ARRL HUDSON DIVISION CONVENTION

Tarcytown, NY Qctoher 17-18, 1970

‘The scenic Hudson River Valley, with its pan-
orama of inspiring views that border the broad
sweep of the historic river, will he the [ocale of the
1970 ARRE Hudson Division Convention on Oct-
ober 17th and t8th, sponsored by the Hudson
Amateur Radio {(‘ouncil.

Focal point for the Convention’s array of
exhibits, demonstrations, lectures, contests, initia-
tions, hamfests, banquet and just plain “cveball-
ing” will be the Hilton Inn at Tareytown, NY., a
picturesque hamlet made famous by Washington
{rving’s Ichabod Crane and the Headless Horseman,
and so named three venturies ago by piqued
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housewives whose men-folk were wont to “tarry™
at the inviting taverns and inns,

Spacious exhibit areas will feature displays of
amateur equipment and services and manufact-
urers’ technical experts will be on hand to explain
the latest gear and to answer questions,

Highlights of the affair will be lectures and
meetings on MARS, DX, fin, ssb, traffic, antennas
and, of course, YLRL. ARRL Hq. representatives
will be on hand. Special contests will provide fun
and prizes,

Only a short distance from New York City, the
convention site is south of exit 9 on the New York
Thruway and is close to the famed Tappan Zee
Bridge. Multi-laned highways and frequent train
schedules make the Hilton Inn quickly accessible
from New York City.

Registration is $3.00 and is required for atten-
dance af the meetings; there’s no admission charpe
to the exhibit area. Banquet tickets are $10,00 in
advance and, if any remain, $12,00 at the door. A
vheck or wmoney order to Mrs. Larry Steasser,
Registration Chairman, 3591 Bainbridge Avenue,
Bronx, N.Y., 10467, will speed your advance
tickets to you,

Room reservations $24 single, 528 double, go
directly to the Hilton inn. 455 South Broadway,
larrvtown, NY. s
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Correspondence
From Members-

The publishers of ¢ST ussume no resgonsibility for statements made hevein by correspondents.

STUDENT NETS, ETC.

®  The anti-civildibertarian attitude represented
by the editorial in the July, 1970 issue of OST,
which seems 1o be shared by a large segment of the
ham fraternity, was primarily responsible for my
abandoning ham radio as a hobby.

The essential feature of freedom of speech is
the right to discuss and advocate any cause,
including unpopular political causes, Limitation of
this right is the hallmark of a police state, whether
the limitation is imposed directly by the state or is
self-imposed for fear of ““consequences’’,

The right to freedom of speech is meaningless if
it is allowed to exist only when it is ineffectual,
Banning controversy from the ham bands limits the
topics of discussion very severely. It justifies the
argument that the public interest would be better
served if the amateur portion of the spectrum were
reallocated for more urgent needs. In a technical
hobby such as ham radio, it is easy to forget that
radio is not an end in itself, but a complex toot
aiding the free interchange of ideas. — Daniel Ross,

ex- WéSDW Palo A!to, A,
{EDITOR’ & E: “Radio” in general, and
amaf.eur radio m pa.rt:lcular are — thank goodness!
— two different things.]

® [ agree very sirongly with your editorizl on
the Natiomal Student Information Net. We must
keep politics and jammers off the amateur bands.
A political discussion on the amateur frequencies is
as inappropriate as a political speech on an air
traffic control chanpel. We are a technical,
point-to-point communications service, Leave the
politics to the broadeast stations!

{In case any one from the New Left or the
Radical Right thinks that | am an irrelevant old
fogy; | am 25 vears old and | am studying for my
PhD in political science at Johns HopKins
University.) —~ MNickolaus Leggett, WB9BVI/3,
Baitimore, MD,

® | resent your slur on the name of the former
Senator Joseph MeCarthy, Senator McCarthy was a
great American who sought to call atiention to
some dangers besetting the United States. He was
meticulous and accurate in all of his assertions,
After he was hounded to his death by the
anti-anti-communist wing he was proven correct in
every case, usually by the admission of persons
involved.

Individuals who interfered with the clearly
illegal broadcasts of NSIN should remember that
two wrongs do not make a right., But, you should
remember that those who vented their frustrated
feelings in that way, were at least, not coliab-
orating with rioters or those who were destroying
property. Neither wete they advocating mass
disobedience to the law of the land. — William O,
Muff, WN6KCO, Newport Beach, CA.

® While ! don particularly hold with
deliberately creating QRM I can well sympathize
with those who have QRM’ed these creeps —
particufarly in view of the fact that the FCC would
appear to have been overly tolerant of this sort of
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{mis)use of the 40- and 20-meter bands, — R, W,
Hammond, K68CG0, Long Beach, C4,

® {"m ashamed to call you Hg. men brother
hams! You advise us not to discuss politics on our
bands, Why? Gentlemen, we have a piece of paper
called the First Amendment, It amplifies my
God-given tight fo say what [ please, where [
please, and to whomever wili show an interest in
what 1 say,

We’ve still got the United States Constitution in
back of us, ir's a beautiful document: think of it
when you are on the air and don’t be afraid to
express yourself! Trecy Diers, W200K,
Elmhurst, NY.,

® A controversy has recently arisen over the use
of the ham hands by those opposing the Vietnam
War. | support an amateur’s right to discuss
opposition to Vietnam on the air, just as ] would
support the right of an amateur to support the
ABM on the air,

For that reason, I have filed RM-1631 with
FCC. RM-1631 «calls for the FCC to recognize
explicitly in its regulations that we do have a right
to frank and open, peaceful discussion of any
matter on the air, be it political or otherwise,
RM-1631 ulso calls for an end to the military’s
attempt, throngh MARS, to encourage complicity
with a war which | believe illegal, — Gerry Cohen,
WA ICYT, West Hartford, CT.

®  Your latest editorial “No Vigilantes Wanted”
is a much needed correction to the February,
1969, editorial. [t is most welcome, even if we had
to wait seventeen months for it! — James M.
Lomasney, WASNIL, Paio Alto, CA

®  Amateur radio’s prime raison d'etre, is public
service, There is no denial that the older generation
in the amateur radic has contributed heartily to
this end. However, the younger members are
stirring up the cobwebs, and maybe the shake-up
will be good for us all. The one disturbing thing are
those amateurs who deliberately interfered with
the students’ net. Violations of the law are up to
the FCC, not some amateur with a “hard hat.” -
Michael Lefkoe, K3LWY, Philadelphia, P4,

® Two wrongs have never equaled a right ~
thanks for expressing my sentiments so precisely in
your article. Most of us are truly ashamed of the
emotional immaturity displayed by a few of the
fraternity. The ARRL description reads .
“practically every worthwhile amateur in the
nation” . and those who were responsible for
the childish tantrums during NSIN (which appalled
me as much as it did others) and who have not
realized the error of their ways would do well to
excuse themselves from the League and our
fraternity to pursue rock collecting, bird watching
or something. - George Hicks, WBGJFT, Fairfleld,

A,
® The NSIN editorial showed a tremendous
insight, intelligence, thoughtfulness, and a re-

markable unde¢standing. In short, it amazed me. |
actually found myself agreeing with 90% of what it
said.
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The student strike of last May and the NHIN
occurred  during  extremely emotional times.
Unfortunately, when people get emotionai, they
gef carried away sometimes. The NSIN was not
meant o be political, but did turn out that way. |
half expected to see an outright condemnation of
it in the next issne of Q8T: how surprised 1 was at
the tairness of the editoriall - Oanied stroy,
WB2TUL, NY University ARS, Bronx, NY.

FIT PUNISHMENT?
® Concerning the use of obscene language by
amatewrs: Whenever wiolators are found, assign
them a fourdetier calll — Crris Mayo, WASTHN,
Kemah, TX.
BRIDGE TO COMMUNICATIONS

® As with other remote locations that have
timited commercial communications facilities,
Kwajalein Island bas an active ham ¢lub which tries
to provide 2 communily service via phone patches
and other activities.

Reading the friendly letter Hg. sent with my
membership renewal has moved me o enclose a
copy of a booklet recently issued so that the
Kwajalein population would know of ihe ¢lub.
This booklet was brought into existence by Stan
Fierston, KX6FJ, and Ves Fulp, KX6VF. Each of
these dedicated hams has served as president of the
Kwajalein Amateur Radio Cluh,

While the hams here at Kwajalein are to be
commended, the real heroes of the story are all the
boys back in the states that unselfishly dedicate
the honurs to the patches. - Chartes ¢, Willhite,
KX6HW/WB2ILV, Kwajaleln Fsland

FEE INCREASE

® (Come on now, gang, you didn’t really think
the FCC would relent on its increased tee proposal
- in light of the skyrocketing cost of lzhor, the
post otfice strike and the wage increases of ather
government workers!

It’s like the ¢w requirement - if someone wants
something bad enougih, they always seem to get it,
regardless of the hurdles, — J. B. Flippin, K 6HPR,
Whittler, CA.

OLDEST NOVICE?
® On oldest Novice - my brother Hugh,
WNSABD, Shreveport, LA, was 71 oun May I,

1970, Vaenue B. Lacour, WAST(QA, Baton

[EDﬁ"OR'S NOTE: Any more challengers?]

THANKS ~ FOR WHAT?

®  Well, | have been cranking the old HR-10 to
WI1AWs announced frequencies for a litile while
uow, and [ want to thank all you out there. Thanks
for the practice in copying one station through a
pile of QRM. Thanks for the practice in tuning in
ssb, am, pulse, jamming, and RTTY. And thanks
for teaching me what the FCC people should be
called on the air, what vou think of religion,
government, Agnew, and incentive licensing.

Buat, fellows, if you don get that 5-1 ew out of
there, I’ll have trouble copying the 88TV over it! -~
Scott Schrader, WNQ???, Fargo, ND.

NEW INCENTIVE!
®  Before January 1970, L didn’t know what ham
radic was — now § are one.

I'm not an electronics engineer, either; I'm a
pharmacist, age 40, and | never learned the code
before in my life, but I worked like a nut for five
months, because I wanted to.

1 think I have discovered the frue definition of
incentive licensing - if you want to get a ticket, go
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out and purchase a complete ham station. Put up
the antennas and everything. With that thing sitting
there and you not able to use it, thet’s, incentive!
-~ Charles K, Ross, WNOETV, Glenwood, IL.

REPEATER DOCKET 18803

® 1 agree L00% with League’s proposed repeater
rules, Definitely shows interest, concern, and good
COmMMmon  gense, Williamm F, uennewig, Jr.,
WAOWOB, Arenla, 1L,

8JK BACK AGAIN!

®  Sure was a thrill to see an article by lohn
Kraus again, Seems like 2 hundred years since
WS8IK was writing about his wire antennas in QST
and Redio,. Hope he has some more articles, - E.
G, Faylor, WODOR]W7BYF, North Highlands,
4.
A WINDFALL? UGH!

® 1 have just received a check For $2,300 -
all becanse T am an amatewr radio operator, CGreat,
isn’t it? But wait til you hear the rest of my story.

A few weeks ago 1 signed a contract to buy a
new house in 4 housing development which is
under construction. After { signed the contract, the
builder sent me the building restrictions. One
provision was that no antenna more than four feei
in height could he erected without written
approval. | made formal application for a 75-meter
dipnle and an i8ft. whip. In a few days I was
called fo the office and told my application could
not be approved, | argued 3 while, and finally the
develaper wmade a concession: Qe would approve
my request if I would sign an agreement that if he
received any compflaints of TVI, | would take
down my antennas for all time. 1 thought about it
4 few days and finally decided 1 Jidn't want the
house that bhadly, 5o that was when 1 got the
$2,300 — the refund of my deposit.

We hear a Int ahout discrimination for race,
color, religion, national origin, etc,, butl isn't this
discrimination ayainst ham radic operators?
Willard J. Prentice, W3VBM, Baltimore, MD,

BOOK RATE

® | recently ordered aud received promptly a
copy of the 1970 Handbook which seems as good
or better than previous years,

However, [ was a little suddened fo see that it
cost $.70 to send thru the mail when as far ag [
kaow, it could have wene by the “Book Rate™ for
something fike $.22. This could amount to a pretty
big waste if much of {his goes out incorrectly. H.F.
Trautmann. WiGK, Islesboro, ME

|EDITOR’S NOTE: Wi*h we gould send the
andbook at “book rate” but since if coniaing

advertising, it’s not eligible for that special
s'ubsde

GETTING THERE ... {ENCORED

® 1t is rather amusing to read the gripes recently
published in ST, concerning late mail deliveries.
Down here on this remote island we often receive,
for example, the March issue of 2 magazine before
the February issue, A delay of one or two months
in boat mail is not untusval. (However, QST has so
far been right on schedule.) Your members who
gripe about a few days detay don’t realize how
fucky they are! <~ Jaseph H.  Miller,
PISAB{WAPODX, Netherlands Antilles

@ VYour comments in the April and May issues
concerning mailing troubles were particularly
interesting to e because both magazines were
delivered sfmultaneousty, on May 27th. However,
QS8T, is always worth waitlng for! — Jack Cooper,
GSVT, Bishop's Stortford, England



®  Afier reading “Getting There Half The Fun™
and listening to evervone complain about getting
QS8T, late, 1 say they should be happy that they get
their QST, in the right month and not 3 or 4 weeks
hefore like other imagazines. Just because they
come a few days into the month don’t mean they
are late, Q87 is the hest for evervone, Keep them
ecoming. — Gary H, Somnitz, WNEGED, Madison,
OH.

® The letters you receive on late delivery of
letters and magazines are absolutely ridiculous! At
most it takes a first class letter 3 days to cross the
country! Second class mail takes only one or two
days longer (such as QST,) and if you're lucky,
exactly the same amount of time as first class mail,
Of course it might take one e¢xtra day during the
holiday season. The post office could not deliver a
letter late, even if they tried.

Hope you have a Merry Christmas and a Happy
New Year., — James Rautio, WN2LQW, Barton,
NY.

HALL AND FAREWELL

® | regret with sorrow the passing of Albert ).
Lee, K7IMV, of Salem, Oregon. Al was lean and
tanky, in style with the historically fine men who
come from Ilinois. At 55, he was young in spirit
and laughter, but his heart was older than his years
and gave out no doubt having worn down from
giving too much of itself to many people, | first
met Al Lee eleven years ago when I was a stranger
in Salem, having moved into that vity to get
married and go o work, Al shouted a “hello” to
me from the far side of a supermarket parking lot
and followed that with a guick siride up and z firm
handshake, 1 thought I must have known him from
some other city, for 1 knew almost nobody in
Salem. 1t turned out that he had seen the cull tag
on my car and in his own style and the best
hospitable form of amateur radio, welcomed me
into the city.

In the vears that have passed, he stuked me to
ecquipment to keep me on the air while 1 was a
student in the University of Oregon and always
seemed more interested in my minor ham work
than he was in the high-style systems he was
constantly designing and building, Although he
worked hard hours with his hands for the gas
company welding pipes, he could touch just the
right amount of heat fo wires in a critical electrical
circuit. The heart attack cut Als life untimely
shart, for he had just started setting up a radio
shack in the Salem Boys' Club. Now, those young
feflows will never know his kindness and wisdom,
nor will it be passed on. Al and his XYT. Grace had
no children.

In my job as a television reporter, 1 cover riois,
daily deal with death in many forms, and have
become hardened to tragedy, but when [ heard of
Al’s death while 1 was on a special assignment in
New York, my thirty-plus years were reduced in
composure to tears, It is in his memory that [
apply for a Life Membership to the ARRL in hope
that | may help in whatever ways I might to add
some extra luster to the hobhy that Albert Lee
{oved and lived so well, — Dick Doughty, W6BDU,
San Rafael, CA.

MISDIRECTED QSLs

® A OQSL card addressed simply to “ARS
KTXXX, Seatile, Wash.” or to “Chief Operator
“Bertie” WN3XXX, Baltimore, Md.'” just won’get
delivered! Call letters on & card are of no value o
most postal cterks.

A QBL card (any mail for that meatter) must
carry a complete name and address. Post office

September 1970

regulations do not permit ceturn (or forwarding) of
post curds and they have no aliernative but to
destroy them! — Howard §, Pyle, W7OE, Mercer
Island, WA.

TEENS

® Your magazine is truly preat, with the
columns for D Xers, Novices, YLs and many more,
but why not make it better by having a teen
column? I think it would be fun and worthwhile —
what do vou other teens think of this? [If enough
people write in, maybe something can be done
about this.] -~ Tom Schwamriz, WNILSH,
Rockville, CT.

KIND WORDS

® Lewis G. McCoy, W1ICP, Beginner and Novice
Editor, does an excellent job, His efforis are
appreciated. —~ John E. Walker, WA GSCE, Bakers-
fleld, CA,

® Too many hams complain about the ARRL
and that they are dJdoing this and that all wrong.
These complainers are the ones that never use the
services that the ARRL offers. I wrote asking for
awards information and I received my information.
1 wrote asking only for information on where to
write to in order to get an application for a French
F9 license. The Hg. did not send me the address;
instead they went one step farther and sent me the
application. I have a tetrible problem with stereo
and TVI, [ wrote asking for help and Lew McCoy,
WIICP, of your staff quickly answered my letter
and helped me solve my problems. If 1 had, the
money for a Life Membership | would be glad to
pay the fee, but 1 am only 18 and that kind of
money is hard to come by, Keep up the good
work; [ for one appreciate it! — Richard E. Dorseh,
Jr., WBSARBN, Rochester, MI,

® I would just like to thank the ARRL contest
committee and all the wonderful Novices for a real
nice Novice Roundup. 1 have found the ARRL
very enjoyable since 1 joined last year with your
contests, ham gear articles in QST, and of course,
the WIAW code practice transmissions. If any
hams need Arkansas for @ WAS or SBWAS I am
usually on 21 MHz ¢w from 2300 to 0300 GMT, -
Don Banta, WN3ZKE, Green Forest, AK.

® The 1970 Handboak is unbelievable in scope
and depth: congratulations on an  excellent
editorial work! — Roger H. Caldwell, K 7Q00H, FPQ
Sa Francisco, CA.

NOVICE NUISANCE

® | am well aware that Advanced and Extra
licenses entitle hams to use the Novice frequencies
but nevertheless, [ feel that it s selfish to do so.
Most Novices at 75 watts with crystals can not
compete with 2000 watts and a vfo, They can
move elsewhere; we can't, - John B, Franklin, MD,
WNINCJ, West Hartford, CT.

WORKED ALL PLANETM?

® A5 a young ham, age 15, [ am interested in the
exploration of Space. Well, how about the day we
terrestrial hams can QSO some astro-hams with
such QTHs as Tranquility Base or Oceanus Pro-
cellarum? Sure, astronauts on the moon could take
along some portable ham gear and work mobile on
the way up for same real good DX, hi. Terrestrial
hams conld even run phone patches for them. You
could even form a WAC, Worked all Crater,
cortificate or WAP, Worked all Planets, certificate
for the ambitious ham,

If you should decide on the latter, I have one
contact for it already - Earth, Randy Buckspan,
WNSEBK, Austin, TX

93



LA.R.

INTERNATIONAL AMATEUR RADIO UNION, THE GLOBAL FEDERATION OF NATIONAL NON-COMMERGIAL AMATEUR
RADIO SOCIETIES FOR THE PROMOTION AND CO-ZRDINATION OF TWO.WAY AMATEUR RADIO COMMUNICATION

SPACE CONFERENCE PREPARATIONS

With less than one year until the start of the
[T World Administrative Radio Conference on
gpace telecommunications, IARU member-societies
are accelerating preparatory efforts. The Confer-
ence, to be held in Geneva beginning June 7, 1971,
will examine the frequencies allgeated for the use
of space communications techniques, including
those for the amateur service. Mo significant
change in our band allocations is contemplated.
However at stake is the infernational authority for
the amateur service to use its allocations for space
communications purposes.

There currently exists a footnote to the Radio
Regulations specifically authorizing transmissions
from artifictal satellites in the world-wide two-
meter band, Some countries take the position that
inasmuch a5 there are no similar footnotes else
where, such activity is permissible oaly in that
band. If amateur satellite transmissions remain
limited to [44-146 MHz, the development of
amateur space communications techniques will be
unduly constrained. Thus if is an objective of
organized amateur radio to seek preater freedom
far the use of space techniques.

initial indications are that the amateurs’ request
for more permissive spiace communications regula-
tions will not go uncontested. fn fact, even
countries whose attitude toward the amateur ser-
vice is described as being favorable have expressed
serious reservations to amateur space operations!
Unfortunately, many nations appear to feel ama-
teur satellites should be permitted to operate only
in exclusive world-wide amateur allocations (7, 14,
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21, 28, and 144 MHz bands). The reason behind
this view is to protect other services from inter-
ference in bands shared with amateurs or allocated
only on a regional basis.

In order fo obviate such a frequency restriction,
ARRL, joining with the Radio Amateur Satellite
Corporation {Amsat), has proposed we be allowed
ta operate satellites in all amateur assignments,
consistent with the radio regnlations of the respec-
tive countries, provided that an adequate means
such as ground contrel is provided to prevent
harmful interference to other services, and indeed,
to terrestrial amateusr communications. it is feft
that the operation of Australis-Oscar 5 clearly
demonstrated that amateurs are capable of con-
trolling a satellite by ground command, and that
through this technigye, harmful interference to
uther communications can be etfectively alleviated,
The full text of the 4RRL/Amsat comments
appeared on pages 89-92 of QST for August, 1970,

WIA's 60TH ANNIVERSARY

This vear, IARU member-saciety the Wireless
Institute of Australia celebrates the 60th anmiver-
saty of its founding, it was in 1910 when the
Wireless Institute of Victona (which includes the
Wireless Society of WVictoria) and the Wireless
[nstitute of New South Wales banded together to
share and advance their common interests through
formation of the Wireless {nstitute of Australia.
WAt membership now totals 4430 including 2900
licensed radio amateurs, and publishes 4 monthly
journal, Amateur Radio.

HAM HOSPITALITY

An interesting plan for displaying hospitality
among U.S. and foreign amateurs is in operation.

The “Ham Fxchange” was originated by Fred
Trode, DLBVQ/W2, 235 Candee Ave., Syracuse,
NY 13224, The basic idea of this program is to
provide volunteers to offer room and board to
visiting hams in the program. A pilot program has
operated for iwo summers now, between the (1.5,
and (Gepmany, and the exchange has taken place in
both directions, Based on the excellent results,
future participation in the “Ham Exchange™ is
hoped ta be un a world-wide basis.

This badge was praduced in 1909 by the Wireloss
Institute of Victoria, one of the participant-groups
in the farmation of the present Wireless Institute
of Australia.

QST for



These are the participants of the 1970 DUGBDM
expedition to Corregidor Island sponsored by the
Philippine  Amateur Radio Association in Feb-
ruary. From left are WABKCD, DUIGF, DXTHMI,
DU1IRTI, ex-KA1DL, ex-KA1GZ, DU1BA, and
DU1BEN.

FREQUENCY MANAGEMENT SEMINAR

Biennially the Infernational Frequency Regis-
tration Board of the International Telecommunica-
tion Union holds a frequency management Seminar
at its headquarters in Geneva, Switzerfand. This
year’s seminar is to be held September 7718, and as
in past years IARU headquarters will be represen-
ted by W1IKE.

The Frequency Management Seminar is aimed
at assisting administrations, particularly in the
developing countries, more efficiently to manage
their use of the radio frequency spectmum. Thus, a
good opportunity is provided For represéntatives of
the amateur service to meet with telecommunica-
tions delegates tfrom other countries for the pur
pose of increasing the awareness of the values of
the amateur radio service.

REVISED REGULATIONS IN TF

The Islenzkir Radioamatorar (feeland) reports
several favorable changes in their regulations
concerning amateur radio. A novice Heense is now
available to applicants at least 14 years of age. 1t
carries a two-year term and permits operation using
crystal control, five watts, cw, and transistors only!

Other reguiatory changes include a power limit
increase to 500 W PEP output, additional spectrum
allocations of 430-440 MHz, 1215-1300 MHz and
an extra 75 kHz on 75 meters (was 3775-3800;
now 3700-3800).

IRA attributes the favorable rules changes to
close liaison with the licensing authorities..

NOTES

The 1970 VE/ZL/Oceaniz DX Contest spon-
sored by the New Zealand Association of Radio
Transmitters and the Wireless Institute of Australia
will be held during October. The phone section will
be from 1000 GMT OQectober 3, to 1000 GMT
October 4, and the cw section from 1000 GMT
Octaber 10, to 1000 GMT October 11, Full details
are available from the WIA. Box NI1002 GPO,
Perth, W.A. 6001, Australia.

The International Amateur Radio Club announ-
ces that its annual convention will be held from
September 18 to 20, at ITU Headquarters, Place
des Nations, Geneva, The convention theme will be
“The Radio Amateur and Education,” and will
consider both the education of radio amateurs and
the radio amateur’s aid to education,

DLEWD recently visited ARRL/IARU head-
quarters and was surprised with the presentation of
the March, 1970 ST Cover Plague award for his
article, “An Engineer’s HameBand Receiver.”
Above, Rudy {left] is shown receiving the award
fromW1LVQ,
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Here are officials of the {Tub de Radio Experimen-
tadores de MNicarague meeting to discuss the
society’s official QSL cards, Shown from left are
CREN secretary ¥YN1LH, YN1AL, CREN president
YNINT, and Leeo, Jaime Morales, Indesa General
Manager. CREN will serve as the host club of the
annual convention of the Federacion de Redio
Aficionados de Centro America y Panama, to be
held in Managua, September 11-13.
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CONDUCTED BY BILL SMITH,* KOCER

'I“AST MONTH we set the record straight regard-
A4 ing the best 2300-MHz DX worked in the
United States up to that time, but before the
vorrection could appear in print the 2300-MHz
world DX record was extended to 249 miles. ‘The
new holders are W4HHK and WA4HGN/ 4.

Equipment and untennas used have been
described in these pages previously. The W4HHK
18-foot dish is shown on page 31 of August, 1967,
OST, and the WA4HGN trailer-mounted 10-footer
is pictured in September, [969, page ¥6. Both
stations use hiphrstabilify crystal-controlled cw
Figs,

On July 10, WA4HGN set up for business on
Sunset Rock, an 1860-foot clevation east of
Sparta, Tennessce, in the Cumberland Mountain
country. WAHHEK is m Collierville, just east of
Memphis, mote than half the state away. The first
attempt that cvening was unsuccessful, but
whether this was the result of poor antenna aiming
or propagation conditions is not known. Two-way
communpication was established on 2304 MHz at
1326 GMT, July i1.

WA4HGN{4 has operated from various high
spots in the past, gradually exiending the best
two-way communications distance with W4HHEK.
Lest anyone think that merely getting up at some
choice site is the sole key to working long distances
with this kind of equipment, it should be pointed
out that this path is more than 160 miles beyond
line of sight, even if there wete no hills in between.
Terrain at the eastern end is rough, and at the
western end WA4HHK's dish ““sees”™ the horizon
within a few miles.

Line of sight is long-pone as the sole reguire-
ment for uhf and microwave DX. Fven the
214-mile path used by the San Bernardinoe Micro-
wave Society teams in the record-setfing expedi-
tions reported last month is well beyond visual,

¥Send

teports and correspuadence to Bill Smith

KEUCER, ARRL, 225 Main St., Newington, Clonn, 06111,

even without the high points that intervene along
the way. With all our microwave records up
through 10,000 MHz now well over the 200-mile
tnark, it should be obvious that equipment design,
operating expertise, and propagation conditions are
af least as importamt as high locations, in micro-
wave work as well as on lower frequencies.

Moonbounce in New Zealand

An editor is constanily probing the interests of
his readers. Some topics find wider acceptance
than others, and more often than not they aren
what the writer would have guessed. In February
OST we published most of a letter from John
Morgan, ZL1AZR, deseribing 2-meter moonbounce
experience that led to the DX record he now holds
with SM7BAE, in Sweden.

John writes that May was 2 “vintage month” at
ZL1AZR. He and SM78AE completed contacts on
five consecutive schedules, These were on cw, but
Kjell’s ssb was good copy in New Zealand, on May
L5, Their May 30 contact was their 20th, which
must be some kind of record for an 11,000-mile
path on 2 meters!

ZL1IAZR worked K6MYC on July 7, for the
first 2.meter work between New Zealand and
California. They bhad worked towurd this since
1967, This contact was heard in Vancouver, BC, by
VETBQH.

in the February letter John mentioned his
3N140 preamplifier, and has since received many
requests for more information. His circuit is
practically identical to that vsed in the first stage
of the WTHCV receiver in GST for May, 1970,
page 13. Similar transistors with protective diodes
built in 4re now available. These should be especial-
ly desirable in antenna-mounted amplifiers.

Another New Zealand 2-meter moonbounce
station, ZLIMO, is operated by Irving Spackman.
He is not far from his EME contact and I think
you'll find his story interesting.

“I have been interested in EME for many years,
‘Ten years ago 1 was active in a vhf group here in
Auckland. We were going to iry moonbounce on 2
meters using the facilities of the Auckland Univer-
aitys Radio Research Cenfre. No echoes were
received and nothing further came of this 25 overatl’
interest waned, I later considered 432-MHz moon-
bounce and even had a 1-kW permit issued, but my
main troubles at that stage were noise figure and
feedline loss. After some months of playing with
antennas for 432-tropo work [ decided to duplicate
one of my 432 antennas and try it for EME on 2.

I have known John, ZL1AZR, personally for
many years and with a little prodding from him,
finally got cracking about 18 months ago. In May
of last year | was in the States for a couple of

Known for their Louisiana six-meter exploits are
Mary, WASTTH, and husband .John, KBAGI.
{KSMDV photo)
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weeks and dropped in on Mike, K6MYC, Bob
Sutherland, W6UOV, and 8ill Orr, W6SAL Mike
gave me more enconragement and 1 got more
enthusiastic. Firstly T had to build a suitable
receiver for the job. This | did using all MOSFETs
and 2 VXO on 13,45 MHz, covering only 10 kHz.
The existing 2-mefre converter coming out on 14
MHz seemed quite stable so the only requirement
was a lowmoise preamp for masti-head use. An
RCA 3N140 had consistently given good noise
figures, so this was put into service.

The transmitier was a little more of a problem,
I was lucky fo be given a pair of 4CX250s by Bob
Sutherland, 1 had to get a blower from England to
suit, Then we had problems geiting a suitable
power transformer. This was solved by an ex-Navy
employee who had some surplug transformers and
chokes which he donated to the cause. I then had
to build a very stable frequency source for my
exciter. This is a transistor VXO, and it is
excellent.

Finally the antenna was built. It is 48 elements,
dipoles extended and end-fed in collinear fashion,
with reflectiors and directors spaced in 2 bays of 2
sections, at 3/4 wavelength, and phased with
300-ohm open-wire line. Two full bays are spaced
5/8 wave between inner ends fo give best gain
versus clean pattern.

This antenna seems to be giving the design
performance and plans are to try to get another
couple of dB out of it by increasing the length of
Yagis from 3 to 6 ¢lements, as bay and cotlinear
spacing will still be satisfied. A narrow-band audic
filter and tape recorder completed the list,

Well now, what are results to date? Untit
secently T did not have 2 good antenna relay
suitable for the power at 144, All of mine were
100-watt plus types. 1 have managed to get one
which is quite good. With this now to hand we will
be putting the kW on the air shortly. However 1
have done a lot of listening and got a lot of good
signals on tape. 1 am able to process all the
altitude-azimuth data on a computer. Incidentally,
1 work in the electronics section of the Chemistry
Dept. of the University of Auckland, and pass this
information on to ZL1AZR.

i have had some signals from SM7BAE on
about 8 schedules, with some good copy for a
whole 2-minute period. 1 would have been able to
give “0” reports on several occasions however,”

Mike, K6MYC, reports growing interest in
2-meter EME in Japan and ltaly, and another
stateside station is ready for schedules. Details in
the Operating News.

2-Meter E;

Reports of 2-meter sporadic E are beginning to
filter in from this summer’s record-breaking £y
season, WSORH, Oklahoma City, questions
whether short g on 50 MHz is necessary for
144 MHz E;. Jay neard or worked 2-meter £gom
Mav 10, 16, July 1, 9 and 11, On each occasion,
50-MHz £, signals were heard from only the normal
800- to 1200-mile range,

On July i, Bob Cooper, WSKHT, who has heen
doing a series of propagation experimenis the past
several months, tipped off Jay at 0100 GMT that
Es was forming to the northeast. WSORH put his
144.1 beacon on the air and at 0137, was answered
by WSAAG. The 600-mile signals from Hlinois
were strong, but as if the transmitter was being
keved on and off, words or sentences would be lost
as the muf would drop briefly below 144 MHz.
WSKHT was seeing similar characteristics on TV
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Pictured is John Morgan, ZL1AZR, known for his
2-meter EME work with SM7BAE. Information on
current New Zealand moonbounce activity appears
in this column.

signals from the same area. Af Ofde, WSORH
worked WAYDOT, Wisconsin, over a 743-mile
path, and WOYYF, lilinois, at 0152, 630 miles,
with similarly erratic signals typical of unstable &
Strong 50-MHz & was heard over similar paths, but
no short-skip signals,

July 11, around 1400 GMT WS0ORH was
hearing strong E from W2s on 28 and 50 MHz, but
nothing shorter than 1200 miles. lay again activa-
ted his 144.1 beacon, and was almost immediately
answered by K2RTH, about 1300 miles. Bruce’s
signal peaked $7 in Oklahoma City and was copied
for about 5 minutes. Suddenly it disappeared and a
check on 50 MHz showed that band had shifted to
the third call area. Jay heard other signals, but
none loud encugh to identify. He also keard By on
144 from California July 9, but not strong enough
to work.

WSORH wants Eo stress that 144-MHz Ej is
probable much more often than it is worked, and
that the most likely way it will be worked is if
2-meter operators will utilize 144.1, and transmit
when Ej is intense at 50 MHz, Operators should
use the common meteor-scatter sequencing: west-
ern stations transmitting the first 30 seconds of
each minute and eastern stations the second 30
seconds. Jay says, “the openings may be short-
lived, and result in one or two contacis, but
working Eg is much easier than m.s.” He also
emphasizes tuning during the listening periods.
WS5ORH missed a contact with W3LUL, Maryland,
who was calling him on 144.114,

W55FW, Amarillo, had 2-meter £y contacts
with W3RUE and WEKAY between 1710 and 1740
GMT, June 28, and 1 have second-hand reports of
2.meter Eg work hetween Czlifornia and Texas on
the same day. Any other 2-meter £g observations?

Qperating and OVS News
50 MHz ie a word has been wild! The band

began opening for H; skip during the last week of
April, and it was open for some 90 consecutive
days, somewhere, DX7Here is just a sampling of
what has been worked from stateside in the past
three months: ZF1AA, ZF1RS, ZK1AA, KH6NS,
KL7ABR, KL7FNL, KL7TGFB, (O2CI, LEIGE,

XE1PY, XE1P, XE2XN, VPTNA, many KP4s, and
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RECORDS
fwo-Way Work

50 MHz: LU3EX - fA6FR
12,000 Miles — March 24, 1956

I44 MHz: WENLZ — KH6UK
2540 Miles — July 8, 1957

220 MHz: WoNLZ — KH6UK
2540 Miles — june 22, 1959

420 MHz: WODRL - K2CBA
1185 Miles — July 16, 1969

1215 MHz: W6DOQI/6 — K6AXN/6
400 Miles — june 14, 1959

2300 MHz: WAHHK - WA4HGN/4
249 Mileg — July i1, 1970

3300 MBz: WGIFE/6 — KeHIY)/
z14 Miles — June 18, 1970

5650 MHz: KGHIK6 — W6OYI/6
214 Miles — June 18, 1970

10,000 MHz: W7JIP/7 - WILHL/7
265 Miles — July 31, 1960

21,000 MHz: W2UKL/2 — WA2VWI/2
2TMiles — Oct. 24, 1964

Above 30,000 MHz: WeFUV/6 — WEICT/6
2.3 Miles — Feb. 9, 1969

all Canada, including VO1 and VES. Also there are
scattered rumors of japan being heard or worked
in California, New Mexico and 'Texas, but we
haven’t seen supporting evidence for these claims,

In addition to the DX to date, WB2RLK was
scheduled to air FPYPLK on Miquelon lsland during
wid-August, The island iz off the coast of New-
foundiand. We didn’t learn of the operation in time
to give advance notice or details. We Jdo have notice
that K20JD will be operating as FPGCA, on 50.105
and 144,019, Sept, 7 to 17,

WASZYF writes he is active from Thule,
Greenland signing OXS5AP. Harry began operation
July 1 and immediate notice was broadcast on
W1AW. He will be in Greenland until at least the
end of the vear, and possibly until April 1, 1971,
Harry transmits for five minutes on the heur
hetween 2200 and 0200 GMT daily on 50.15. He
then listens for five minutes, OXSAP was using a
Swan 250 and 3-element Yagi, but planaed on an
amplifier and larger antenna for this fall. He should
be workable during periods of auroral propagation

and this column is interested in reports concerning
OXSAP. His address is Harry Leggans, 1.0, Box 12,
ITT/ASI BMEWS, APO New York, 09023. He is
available for 14-MHz schedules between 2100 and
1100 GMT,

We have several letters this month from DX
stations., Bill Boykin, HL9WI, writes from Korea
ahout wurking }apan on many vccasions during
June and July, both on £ and ¥ layer. With his
report, Bill included copies of his log showing
pages of FAs. On May 4th, Bill heard California
stations but was unable to atiract their atinetion.
The 63 were also reported to have been heard by
1 AIMRS. HLYWI operates nn 50.1 with 25 watts,
5sb or a-m. The HLOWI beacon is on from 2200 to
0200 GMT. Bill listens during pauses, through zn
intercom between his room and office. At other
times he is at the rig.

During the KL7ABR operation, we had the
pleasure of meeting KL7GFB. Bill’s interest was
stirred and we have a number of reports of his
activity since late June, Bill’s first contact was June
25 with WA4KUK]/s, Sacramento, and between
then and around July 26, he worked several dozen
stations in California and the 7Tth call district,
EL7GFE has now moved to Sitka where he joing
KL7GLL. He will put a larger antenna and amp-
lifier on the air there and is considering 2-meter
operation. He reports that KL7GCN contemplates
6-meter DXing from Ketchikan soon. Bill, you
have made statesiders happy with your operation!

A fingl comment or two about KL7ABR. We
received several heard reporis after returning home,
some of which [ rather question. One, "however,
appears genuine. WSUCE, Michigan, reports hearing
2 KL7ABR CQ on June 12 at 0200 GMT. Gerry
heard the Alaskan signal while listening for ZFiRS,
but while swinging his antenna towards Alaska, the
signal faded into the noise. KSMDV was aperating
KL7ARBR at the time and we can verify the report
because of operating techniques characteristic of
K5MDV and noted by WRUCI. Gerry and KSEFS
report hearing KLTABR weakly at 0500 GMT,
June 16,

KL7FNL, west of Fairbanks, was worked by
stations in the “lower 48" on several days. fwo of
the best were June 9th, whea Bob worked
WIVDZ, Wyoming, WS5ORH, KSCFM and others in
Oklahoma City, and Tuly i1, to Southern (al-
ifornia.

From Cuba, CO2Ct was periodically workable
this summer, using a Communicator on 50.4 a-m.
His English is poor (but much better than most
W/K Spanish) and contacts with him were not
¢asy. Activity from Cuba has been rare for several
years, and we hope COZCL will stay active. Also in
the Caribbean, this was the summer the KPds went
ssb, assisting many of them to work throughout
the states. A dozen or so KPds were reported
active,

During the June contest, ZF1RS worked 26
states from Grand Cayman Island. They were

In June the Southern California ATV Club held a
hidden video-transmitter hunt. Sought was Tom
Hara, WEORG, shown above, who was assisted
by WAGKAA, They were first found by the team
of K6VLM and WBSEXG, California law says
mobile TV receivers may not be seen from the
drivers seat, hence the two-man teams.

QST for



followed one month fater by more activity from
ZF1AA. Jack was successful during mid-fuly in
working 6, 7 and @, not worked by ZF1RS.

Several similar Caribbean operations are
planned for next summer, It might be wise to
publicize plans s¢ that two or more groups aren’t
on the same istand at the same time. Publicity on
the operations should be withheld until plans are
beyond the “dream?” stage, however,

Canadian operation on six has been extremely
active. All VE districts were reported, and many
transcontinental contacts were made, such as VE7
to VOI1. VE2AIO, VEAMA, VE6AHE, VEGOH,
VE7ANP, VETBLF and VETXF were the most
often worked. VETANP worked KE7FNL off the
back of his beam, while listening to K1IRW on
June 10, VETANP has worked 29 states on ssb,
with a 6146 and 5-element Yagi. He is now looking
for scatter schedules for his new amplifier.
VE2AIQ had a good summer, working many
multihop epenings to W7s and ZF1RS. Geoff
reports aurora on June 18 through the 21. On July
8, VE2AIO and VE3FHU heard ZK1AA between
0247 and 0312 GMT,

From siateside we have the following reports.
K1JRW noted a multihop opening June 10 to the
West Coast when no stations in between were
heard. Among those worked by Rick incilude
W7DY, ldaho, and K7RWT, Oregon, bringing him
to 48 states worked.

W2BOC was sent 2 copy of the KL7ABR log
and was most interested in June 14th, Mel solicits
any available report of other stations worked from
the western states, giving accurate times. He is
attempting to collect £ cloud-movement data for
that date. Mel says also he would appreciate
receiving contact data from any station working
into Alaska this summer. Be sure to read Mel’s
article on the mechanics of sporadic E, soon to
appear in QST

K7HIX 4, Georgia, reports working Oregon and
Washington on July 3. K3AJK, New Orleans.
worked KP4s, with 15 watts of ssh on July 4,
WBSAEH, New Orleans, has erected an array of
four 6-element Yagi at 80 feet, KSMDV, Metairie,
LA,, heard ZK1AA on July 3, and worked KP4s
and ZF1AA on July 8, followed on the 9th by a
good West Coast opening.

WASIYX(S, San Antonio, sent his usual
detailed report. Pat observed multihop on June 28,
to New England and VE2AIQ; July 2, between
Genrgia and California; and July 5, 6, 7 and 3, to
6s and 7s. On the 8ith Pat worked K7LWE/7,
ldaho, for his 45th state. During June, he logged
51 openings during 25 days, for a total of nearly
88 hours, but he says this was his second poorest
June since 1964. Last year was the poorest. Just
depends upon where you live, Pat.

From California, WB6KAP worked ZEK1AA 13
times between March 26 and April 20, and
SW1AR, Samoa, on May 27. Vic says SWI1AR’s
heacon frequency is 50,100, ZK1AA’ is S0.101.
Vie has been running a tape recorder on ZKIAAS
frequency and is preparing a QST article on its
reception. Vic says he will be sending é-meter
equipment to Fiicairn Tsland soon, and perhaps
Easter Lsland. Calls of the stations or frequencies

This is the K7DVK antenna site. The rapeater
antenna is atop an 80-foot tower. In the back-
ground is the KPOK-FM tower.
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Here
VE2ZLE, a new repeater at St. Foy near Quebec
City, are {l. to r.} George Spencer, VE2MS, ARRL

inspecting the 250-watt transmitter of

Canadian Vice Director; Benard Cote, VEZAP,
Secretary of the Radio Amateurs of Quebec; F. M,
Steers, Director of Information and Public Rela-
tions for Telesat Canada; and Robert Loranger,
VE2AXO. The receiver is remoted via telephone
lines from a site one mile away. Repeater frequen-
cies are 146.64 input and 147.14 MHz output.

were not given. Vie uses an array of four S-element
Yagis spaced 20 feet. WB6NMT/6 noted multihop
on several days, including to the East Coast on
June 4, 9, 10 and July 3, 4 and 5, Louls worked or
heard Alaskan stations on June 15, 16 and 24 and
July 4,

WAGHXM reports excellent openings June 13,
14, 15 and 28 and July 5 and 11, On the t1th Pete
worked east to West Virginia and north to
KL7FNL, near Fairbanks!

I have two second-hand reports of WB6ZEIL
working FP8CS, Miquelon, on July 9th at 0330
GMT. The contact was made as a strong Wé-to-
Michigan opening was fading.

*
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WOEABN heard Alasks twice this year on Ej, the
first KL7s he has heard un Fy in 23 years of
e~meter work., He and about 2 dozen others
worked KLTFNL for 30 minutes on July [1,
beginning at 0355 GMT, The path is some 2500
miles. June 14 was tre day at WB6UWY, He
worked Forida, South Dakota, Wyoming and
Alaska, among others. Not a bad day s work, Bud!
WAGHOT reports a JSune 24 contact with
VESAHE. K61BY worked KLTGFB July 18.

KTICW worked KL7ABR for state number 49
snd i now concentrating on working Maine, to
complete WAS. Al suffers from many stations
seeking Nevada while he is looking for specific DX.
The problem iz not uncommon to operators in
other relatively rare states, All

KBCLA/® was popular from North Dakota last
year, but has found his Cincinnati location good
enough for 44 states this summer. He still needs
Nosth Dakota. Tom owns one of those impressive
Cthio scatter signals heard in the Midwest, Some of
the scatter crowd will welcome the end of Sat-
urday and Sunday morning Eg, 50 they van go back
to working the weak signals,

W@MTK, Colorado, also big in the scatter field,
sent a lengthy report of E,, highlighted by a July 7
90-mineie roundtable with stations in  Texas,
Kentucky, Oregon and California.

144-MHz reports haven’t been plentiful this
sumuner. Indications are that tropo was not partic-
ularily good. W1AZE says there has been a lack of
activity, but Don reports random meteor scatter
eontacts with K4GL, $.C,, during the June contest
and again on June 28, Thev have a standing
Sunday schedule, 1230 to 1300 GMT. WIAZK is
on 144.143, K4GL on 144,104, W4183, Georgia,
reports hearing K4GL during the South Carolina
atation’s nightly schedule with WSNUB, Ohio.

Several summer auroras were widely worked
from Minnesota to New England, but we have only
one report: on July 9 K2ZAT/8, Ohio, worked
WORLI, Minnesota, and W1YTW, Maine, for states
25 and 26, from an apariment location,

100

Pictured is the 450-MHz fm repeater built by
K78JQ and operated at K7DVK, Mt Scott,
Oregon, Added on July 1 was a 250-watt amplifier
built by W7PVV, Eighteen stations in the Portland
area use the repeater. Frequency information is
available from K7DV,

W2CUX again brings forth that age old ques-
tion, why don’t more stations tune above 145
MHz?Orville fistened to the luly ¢ aurora for 3
hours! That can be discouraging to Technician and
Movice licensees, and we meed all the activity
possible.

The Miazmisburg (Ohio} Wireless Association,
WABPLZ, seeks EME schedules for their new four
I'7-element Yagi array. Inquiries may be directed
to WABDZTI, 165 Enfield Road, Dayton, Ohio.

WNILYT, Conn., i$ a newcomer to 2 meters
and judging from his letters, Tom is quite enthusi-
astic about 144. He reports excellent tropo the
evening of July 9 from Maine to New Jersey

220 MHz produced three reports this month.
W7CUNK, Washington, ran late-July and early-
August meteor scatter schedules with WQEYE,
Colorado. He built a 40-element collinear for this
work, and we hope to report the resuits next
month, Lucky is doing sorme work on his 220 EME
160-element collinear array, and is hearing 6 or 7
JB of sun noise. WB6NMT has completed an array
of four l4-element Swan Yagis for tropo and
perhaps ms work, and is progressing on a new EME
array of sixteen é-element Yagis.

In the East, VE2HW and K9AQP/1, Mass., have
heen holding 220-MHz schedules, successful most
nights. VE2HW runs a single 2CX250B and a
16-element coflinear.

420-MHz and Up activity increased during the
summer. K§DEQ and KSREG both reached 21
states worked on 432, with June 30 tropo contacts
with WSRCI, Mississippi. KA&DEO modified his
Parks 432-3 converter, per WYEYE'"s instructions in
the May column., Don says the conversion works
fine, K3REG, in addition to the wontact with
WSRCI, reports working W@DRL, Kansas, June 21,
22, 27 and 28, and K4GL and W4VHH on the
i9th, KEREG was heard by K@TLM, Kansas City,
on the 22nd. K4QIF reporte tropo to the New
York City area from southeastern Virginia on July
8, During the June contest, K2RIW worked
W3CGV, Delaware, for state number 10,

Cne of the most interesting reports comes from
WIVTU, Connecticut. John sent QSL proof of
contacts with 14 states, while running iess than
2-walts output to i4over-f4 J-slots! Now John
says he is going to high power.

In Minnezpolis, WPLER maintains the follow-
ing 432-transmitting schedule: 0300 GMT, sched-
ale with WPBJ, North Platte, Nebraska; 0310, CQ
South; 0320, CQ Northwest: 0330, again South; all
near 432.0.

WA2ZVTR writes that the June contest featured
more 1296 activity from stations in New York and
New Jersey than ever before. W2UFT and WB2IOE
covered a 100-mile path, with the former running
three watts and a converted §-foot TV dish.
WB2IOE was using a similar antenna. Both follow
WA2VTR's article in June, 1969, OST. Qthers have
reported similar success from the WA2VTR design,
and it’s a simple and economical way to start on
1296,

QST for



Detroit Area Repeaters

The following information on fm repeaters
serving the Detroit area was furnished by Glenn A,
Pohl, Secretary-Treasurer of the Great Lakes
Repeater Association, Inc. Alf are open community
repeaters, with no restrictions except for the
membership requirement for operators in the local
area served.

WASBDD, Clarkston, Mich., serving Detroit,
Etint and Southeastern Michigan.

WBSCQS, Detroit, serving southern areas not
covered by WABBDD. Proposed 450-MHz links
from Trenton, Grosse Pointe and Farmington.
Both repeaters have 146.34 MHz access and 146.76
output, There will be a 6-meter repeater in
Farmington after August, with output on 52.525
MHz, The trustee of these ficenses is WABOXEK.

Chicago Area Repeater and Calling Frequencies

CFAR (Society Radio Operators): Fixed-
station input — 147.5 MHz, mobile-station input
{has priority) — 147,45, Ouiput 147.75. Membes-
ship.

Chicago FM Club: 146.34 in, 146,76 out.
Single-tone (.4-second burst; 1800 Hz north, 2000
Hz south. Membership.

MAPS: 146.1 in,
squelch,

Quincy and Rock Istand:
out, open access,

AFAR (Aurora Club): 147.4 in, 147.81 out,
Membership.

Sierra: 146.28 in, 146,88 out; 1800-Hz access.
Membership.

JFAR (Joliet): 146.28 in, 146,987 out,

Chicago FM Club: 52.76 in, 52.525 out.

The following frequencies are used ditect:
Chicago — 147.3, 147.5, 146.94, 146,64, 146,82,
52,525 and 449,5. DuPage County — 53.6 and
146,88, Villa Park CD — 145,35, 147.06 is used for
teletype weather bulletins.

146.85 out. 100-Hz tone

146,34 in, 146.94

Colorado Repeaters

The following Cplorado information is from
Hank Rael, WA@PVTO,, of the Pueblo Ham Club,
Inc.

Pueblo, WAPBSNO ~ 146.34 in, 146.94 out,

Colorado Springs, WAGVTV . 146,16 in,
[46.76 out,

Denver, WWYX — 146.34 in, 146.94 out.
52.525 in, 146.94 out. 3444.5 in 449.5 out,

Boulder, WBIA — 146.16 in, 146,76 out,

Note to other repeater groups: we'll be happy
to publicize the essential information on your
repeaters, and accumelate it for eventua! use in a
repeater directory. Please bring us up to date. [[FFE=]
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Silent Reps

IT 15 with deep regret that we record the passing
of these amateurs:
ex WICMH, George F. McDonceugh, South Boston,
MA
WIETIO, Robett M. Wood, Daovers, MA
WIEJ, Peter A, Mactatyre, Providence, Rl
WULF, Alan G. Gilbert, Barre, VT
Wil R, James . Richardson, Weston, CT
WILEP, Rowland C, Neelans, Somers, CT
WNILVA, William €. Ansen, Pembroke, MA
WNIMEP, Curtis Creed, Yalesville, CT
WIMPX, Edward Thibeault, Medtord, MA
WIQKY, Eddy . Frigen, New Britain, CT
KIRRN, Henry I, Browne, Nedham, MA
WITOL, William Brigham, Weast Roxbury, MA
W2AIX, Henry Marcus, Flushing, NY
W2AKR, Catroll W, Andariese, Ho-Ho-Kus, NI
W2A XN, Alvan R, Dean, Portland, NY
W2BIM, John Asare, Woodhaver, NV
WIUPS, Alfred 1. Furtaw, Rosedale, NY
K2FS, Roy K Smith, Meatour Falls, NY
W2PEL, Harry Fendt, Great Wills, NY
W2ZQV, Carl W, Gebhardt, Burnt Hills, NV
K3CYV, Robert E. Peifter, Annville, PA
W3R U, Walter MacKenzie, Newpori, DE
K 3HNI, Thamas P, Loase, Ir., Lebanon, PA
W31, Joseph P Guy, Rockville, MD
K4A¥B, Charles L. Davis, Clearwater, FL
K4BUW, Sam M, Murray, Miami Shores, FL
WA4EY], Inman Howell, Dunedin, FL
WAAGMB, William A. Parker, Ji., Binston, NC
WALKFW, Kenneth W. Horne. Marpate, FL
WAZLSIL, Roswell C, Battison, Memtphis, TN
KIR X, Chartes M, Morenus, Hernandao, KL
K4QLX, Elbert Norris, Griffin, GA
WATBQ, Edward L. Hoilings, Alexandria, VA
K4VGL, W. Odell Reynolds, Jucksonvilte, FIL
W4WEBH, Le Roy ¥, Trott, Augusta, GA
WEDFM, G, Q. Dixon, Kerrville, TX
WSHGV, Roy A, Rogers, Albuquerque, NM
WEHSI, Paul Merritt, Vicksburg, MS
WSIQ), Anthony ), Siecvers, San Antoaia, TX
WALOW, Charles E. Goekler, Oklahoma City, OK
WEMEKT, Acthur L. Watson, Houston, TK
WAERCF, Will R. McCutchan, Colliervitle, TN
WASTKY, W, A. (Bill} Venissat, Vinton, LA
W6AKW, Lee Roy Potter, Lancaster, CA
WEDAX, Art Baylor, La Jolla, CA
WEIAZ, Raymond Duncan, Lodi, CA
exs6NZ, John R. Redman, San ¥rancisce, CA
WaHLISS, Eyno A, lones, Palm Springs, CA
WATARP, Al Edwards, Tucson, AZ
WATIID, Carl T. Barth, Scottsdale, AZ
KMV, athert I, Lee, South Salem, DR
WERAIH, Geo Miller, Cleveland, OH
EBBHYV, Charles Wise, Weston, WV
WSEQS, Don Maxwel?, Charleston, WV
K4HMI, Joseph E, Nachman, Stratton, OH
WEIL, Vernon Madill, Clneinnati, QH
WRINY, Wesley Springer, Wakeman, O
K&WPJ, Randalf Smith, Lorain, OH
K&8PQZ, John ¢, Magly,* Kettering, OH
WBZAW, Lawrence D, Saflee, Uincinnati, OH
K8ZVD, Charles T. Klima, Sistersville, WV
ex-9AIR, Aller Rpetken, Covington, KY
ex-9ATO, Erv Nickel, Milwaukee, WI
WOIN X, Edward A Rehherg, Fort Wavne, TN
WaLH, J. McWilliarns Stone, St, Chacles, IL
WOELPR, Melvin I. Kampe, Springfield, (L
W4LTA, Charles A, Guider, Barrington, IL
We(OOL, Theodare S. Lively, Madison, W)
WeMGP, Edward ¢, Lingren, Maple Fark, 1L
WEFEC, James M. Mclntosh, Missouri Valley, TA
WETKQ, Gerhard Hanson, Eagle Growve, 1A
WL, Carl 8. Tunwult, Fort Dodge, 1A
K@UZM, William C, Coupland, Tribune, K5
WNgVLN, Mary Adams, Lake Crystal, MN
VE3WH, John H. Head, Picton, QN
VESDS, Oscar Olson, Sturgls, SK
HP3RL. Ralph G. Lewis, Cetro Punta, Chirlqui,
Panama
VE2JZ, A. 5. Mather, Singleton, NSW, Australia
YN4RWE, Robert W. Edwards, Puerto Caberas,
Nicaragas
YH10, John Heicluna, Sxn Paw! Tat-Targa, Multa
*Life Member, ARRL
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CONDUCTED BY LOUISE RAMSEY MOREAU,* WB6BBO

EBSTER CAN be depended upon to put
things in exact definition with no dependence
on a euphemism to nwke « word seem more
palatable or interesting. The dictionary gives us a
choice of many meanings for the word “service,”
one of which defines the public service we as
amateurs render, for it reads *‘helpful, beneficial or
friendly action; an act of giving assistance to
another.” The Eve Rank Net is service in this
meaning for three times daily a group of very
dedicated operators meet to provide the vital
service of the priceless gift of sight through their
facilities,
for YLs like KIDIN, K3AIF, WA3ATQ,
E4CRU, K4IGU, K4LGW, X4LMB, KSBNH,
WASLUX, WAGAOE, WB6GBSE, K7U1V, WPATO,
KL7DLA, it is daily participation in one, or all, of
these nets on 40 to 80 meters,
These gals have assisted in procuting an eye for
a woman who, when the emergency arose, had
only one. They have been of help in locating eyes
to go to the S.5. Hope; and two special technique
¢linics in New York City. For this net DX has
meant sending eyes to Hong Kong, China, ur the Kl
Salvador experiments. YLs like WA3ATQ ve-
member the time when there was a request for
tissue after the net had been secured, but thanks to
an alert participant in the southwest who, a8 most
of us, was still monitoring the frequency, the
required eye and the backup were obtained.
Thanks to the state police escort that is provided in
these emergencies, the eyes were sushed to the
hospital in a neighboring state, By the time the one
operation had been successfully performed, there
was a second request that again required Fast
transportation of the backup e¢ve, so that in 24
hours one shipment had filled two urgent requests.

*Y1. Editor ,gST. Please send all news notes to
WB6BB(s home address; 1036 East Boston St.,
Altadena, Calif. 91001,

The need for this emergency net became
obvious to WOGET, Dr. Alan Braley, in 1962 when
a patient lost his sight because no donor eye tissue
could be located for corneal surgery. From this the
net was organized as a once-a-day activity that has
expanded to three sesdions on two bands, and by
1969 had provided over three thousand eyes for
Eye Banks all over the world. The most active
cities in the net are those with 2 participating Eye
Bank,

The net meets on 3,970 MHz. at 1200 GMT in
the summer, and 1300 GMT in the winter, and
again at 0100 GMT both summer and winter, The
40-Meter Net is active on 7.294 MHz at 0045
GMT. Every operator must represent an Eye Bank,
These nets exist to alert Fyve Banks of emergencies,
and of eyes available in the shortest time possible,
Net sessions are not long in duration; they usually
last 15 minutes,

To many people the term “service” is a dusty
dry work connoting duties that are about as
tempting as the thankiless job of cleaning the atiic
or weeding the garden, To amateur radio operators,
“service™ is the ability to help others with
assistance through their skills and facilities.

Every day every session is an “emergency™ with
the Eye Bank Net. Some of the members have
never had to participate other than to check into
the net because the Eve Bank in their area has
never needed the facilities: others are exiremely
busy because of the need, or the ability to provide
the service. To the women who join with the
others of the mnet, “happiness™ is the yreat
satisfaction of being able to provide the means by
which someone may have sight.

31st YLRL Anniversary Party
Cw Seotion: Starts: Wednesday. Uct 21, 1800 GMT
Brds: Thursday, Oct. 22, 1970 1800 GMT
Phone: Starts: Wednesday, Nov. 4, 1970 1800 GMT
Ends: Thursday, Nov. 5, 1970 1800 GMT
Eligibility: All licensed women operators through-
out the world are invited to participate. YLRL
members anly are eligible for the cup awards.
Non-members will receive certificates. Only
YLRL members are eligible for the Corcoran
Award. Contacts with ©OOMs will nnt count.
Contacts on nets do not count.
Procedure: Call “CQ YL.”

Eileen Hoss, WNBQVD/CT1 working the station
CTiOW in Lisbon, Portugai.

QST for



QOperatior: AN bands may be used. Cross-band
operation is not permitted. Only one contact
with each station will bhe counted in each
contest.

Exchange: Station worked, Q%0 number, RS or
RST, ARRL section or country. Entries in log
should show time, band date, transmitter and
power. Logs must be signed,

Scoring: A. Cw and Phone will be scored as
separate contests. Submit separaie logs for each
contest,

B, All YLs located within an ARRL Section,
score one (1) point for each QSO with another
station located within an ARRL Section, Score
two (2) points for each contact with a station
not located within an ARRL Section, i.e.DX,
Definition of DX: All stations not located
within an ARRL Section. DX YLs shall score
two (2) poinis for each contact with a station
focated in an ARRL Section. Score one (1)
point for ezch contact with another DX station.
(Note: ARRL Section list on page & QST
Multiply number of contact points by total
nuember of different ARRL Sections andfor
countries worked.

C. Coniestants running 150 watts, or less input
at all times, may multiply the resuits of (B) by
1.25 (low power multiplier)

D. Ssb contestants running 350 watis PEP or
less at all times may use the low power
multiplier,

Awards: Highest cw score . . . Gold cup (YLRL
member only anywhere in the worid.) Highest
Phone score . . . Gold Cup (YLRL member
only anywhere in the world.) First, second and
third place cw and phone (not combined) and
highest cw and phone log in each district and
country will receive a certificate. Corcoran
Award: Highest combined ¢w and phona score
(YLRL members only within an ARRIL
district), DX Onaly: Highest combined cw and
phone score from North and Central America
including the Greater and Lesser Antilles, will
receive an award from W4HLF-Arlie Hager,
Highest combined score from any other part of
the world will receive a duplicate award.

Logs: Copies of all logs must show claimed score,
be signed by the operator, be postmarked not
later than November 21, 1970, and be ceceived
no later than December 5, 1970 or they will be
disqualified, Mail copies to: Audrey Beyer,
KSPEF, 202 Heed Road, Houston, Texas
77017 U.8.A.

Don’t Forget
YLRL Howdy Days September 23-25, 1970,
get acquainted contest open to afll Y1L.s as a start of
the fall activities and a good way to meet the gals
who will be working in the Aaniversary Party. See
August QST for rules,

WBDUYV — Hamvention Amateur of the Year

When a YL speaks people listen, and 650
people listened at the 1970 Dayton Hamveniion
banguet when Kay Anderson, WSDUYV, of
Huntington, West Virginia was presenied the

WABQHV, April, age 14, the only YL who assisted
in communications for the 1970 inter-collegiate
towing races,

September 1970

1970 Midwest YL Front row: WBDUV, Kay;
VE4ST, Bubbles. Back Row WASENW, Thelma;
VE3CLT, Thelma: WABARJ, Bobby: KSLHF,
Marion; WORAW, Bertha. (WA 2FGS photo)

Amateur of the Year award, This is the first time a
Y1, has been so honored in the fifteen year history
of this activity.

1970 — Midwest YL Convention

Marion Bees, WBUAP, might well have been
listening to the advice Aencas unce received from
the Sybil, for Murphy is in kindergarten class when
he has to buck a determined YL who is planning a
convention, Give kiim ceedit, he tried, even to a last
minute change of convention headquarters, but the
48 YLs and their (JMs found business as usual, and
the excellent hospitality that has become 2
trademark of the Midwest conventions over the
years,

There were special tours of antique automobile
exhibits, a5 wel us w vocational school that
included such things as repair of jet engines to
¢ntertain the 32 loag-suffering OMs who accom-
panied their ladies to this affair, For the gals it was
a business meeting, a tour, a time of YL meeting
YI. and chatting with them without all the
problems of funing a receiver and chasing a weak
signal » It sparked interest in radio for two visitors
and even provided kennel accommodations for pets
which came along with their families.




WAS3ATQ, Harriet; WA2FGS, Rose Fllen;
WABUAP, Marion: K3ZDN, Jane. Marion was the
busy general chairman of the convention,

They came from all over the country and
Canada and for those who were unable to attend,
the next one will be hosted by the Buckeye Relles.
Plan ahead, gals ~ vacation time 1971 could also
be Midwest Yi, and those who attend are walking
advance guarantees of that old phrase *2 good time
was had by all.™

WIQYA — Florence Majerus

A school teacher by profession, a former FAA
radic operator, and also a former night club
rusician is 4 hint of the person behind the key at
WTQYA. Add to it a private pilot’s license with
membership in the 995, and an Amateur Extra
Class License and the picture comes up bright.

Florence was licensed in 1950 in Alaska while
she was working with CAA, uow FAA, but never
held 2 KL7 call. She and the OM transferred hack
to the home state, Montana, and W7QY A went on

W7QYA, Florence Majerus

Kay Anderson, WBDUV, center, with K3YJK,
Harry lett and W2CDZ, Bill right at the 1970
Midwest YL convention. (WA 2FGS phota)

the air as a General (lass in {950, Advanced in
1952, and in 1 968 she passed Extra Class.

WTIQYA s primarily a4 cw operator but is also
found on 20 or 75 ssb with membership in Y1.RL,
MINOW, FHC, and ISSB and A-1 Operator Club.
She also hoids DXCC.

Florence has traveted around the world and has
found it most interesting to meet some.of the
people she has talked to on the air., Sometimes it
can be more than just interesting, as the time when
she tried to renew an acquaintance with someone
who was having a ball with the DX-prefix of a
person she had met in her travels, but the contact
was unable to follow any of the personal touches —
resulting in the discovery that it was someone from
an eatirely different country operating illegally
with the cail?

The pet activities at WIQY A are rag chewing
and DX with more interest in collecting friends
than certificates. E

Stravs

WIRFLFSS INSTTUTE OF AUSTRALIA PROIVECY AUSTRALE
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A RRCWLEDES THIY KERGRT AMD TOUR TUMSEQUENT REPORTS,

Did you get your Australis-Oscar 5 QSL? Cards are
now on their way to those who submitted ra-
ception reports for the amateur satellites. But, it
you haven’t yet submitted your report, there’s still
time, Send your report to Ameat, PO Box 27,
Washington, 0.C. 20044,

QST for



CONDUCTED BY ROD NEWEKIRK,* W@BRD

When: .

Could you whigk your receiver dial back an
even quarter eentury to September, 1945, vou'd
find the DX bunds a lonesome place indeed.
WW-II had just rumbled to an end. Good old
WIAW? specially authorized nightly  bulle-
tins were there to keep the anxiously esger in-
formed. Those walloping signals from New-
ington on 80, 40 and 20 were reassuring to say
the least.

Bome noncombatant countries bad produced
seattered amateur sighals right through ihe
conflict but the DX art, like SBlecping Beauty,
awaited the prineely kiss of pesce ufter five
lost. years of suspended animation. ¥ipon
which, we war-weary amateurs felt confident,
she would spring back to life with greater zest
than ever,

This came to pass, of conrse, when 10 meters
was declared open in mid-November, Despite
fhe Imopportune state of the sunspot cvele 98
MHz camc through admirably for fast-rising
countries totals in the months before 80, 40
and 20 were finally eleared for our pleasure.

A joyous juncture for hamdom, tn b sove.
It was moreover & period in which few of us
who had tuned those ecrilv emptied bands
failed #o comprehend that amateur radio is =
precious privilege; and that such a privilege,
like a right, demands prudent conservation by
those who would onjoy if.

Ham radio’s unique siatus is searcely hetier
illustrated than in its 1970 DX aspects.
WAGSQY dwells on this in recent enrrespon-
dener, impressed at length by the otherworldli-
ness of his shack QSL display. How do wou

¥ 7862-B West Lawrence Ave,, Chicago, [ll. 60658, 7

explain fo nonhams, filled to iheir gills with
daily news of international tensions and may-
hetu how 484 Q8Ls geb on the same wall with
an #5717 An EI7 near a GI37 That KG4 heside
some CO2s, ele.?

Which world 13 for real? Oh, buth worlds are
for real, all right. Perhaps the one shows
there’s real hope for the other.

What:

Looger npights and dJdminishing atmospheriea  bring
lower 13X frequencies back on stage up our way. Then,
tuo, there's n vast and fervent 24-MHsz following ner-
vonsly watching their 8-meters for signs of another big
10-meter serson. Will they be disappeinted for the first
timoe in years? Or will the sheer mwmentum of warld.
wide artivity carey them throwgh the (8B onslaughi?
Anywey, let's trke u few core samplings of DX sirata
from 3.5 through 7.3 MHz as mined by “How’s' liggers
ar and wide, “OME2RT (18) 5" mwans that 9M2RT was
logged active near Y018 kHz around 0500 GMT if the
paragraph treats fory,

40 CW ix n 1+X yunther lode for Wa IBMR. 1RV IPL,

AYOR SGE 5KKEW 7YTN 8YUR YKY, Ks IO0ME
WTRE, WAs IMHU 1RY MY 2RCT TOS 2HRE
AYWR 3GVP 4CZM 5UAX 98QY, WBs 4GAH 408,
l.‘!_ER. and YE3GHQ with somne precions gmox among
CEs 2DIT (5) 1, 2CR (3) 8 3CF 3, 3ZW (1) 23, CMs
AEV L0y 11, 2MC (281 9, 31N (33) B, FRT (47 t, CO0s
2RC (8), 2LAYT 4, 2IY (10) 1, 2VG (5 5, TCTr (28) 2,
CPls RRB (4) 1, GN (1) 3, CRs 4BR. (30 2, Al q,
M_:U (73 1-2, 9A0 (31 ), 9AK (4) &, CTs 11Q 0, 1LN
(31 6, IMT) (&) 1, 1M ¢10) 93, iUT 23, 2AK (i4) 23,
LA {14 22, AT 9, 3AS (13) 10, 3AW (1) 0, CX3AN
(3} L hfty DJ-DE-DIs and & dozer DXMs, EAs 1AB
10 ADM 41R 418 5HM 6RC (#) 1, TNM B, BBRF 8DV
(261 8, SU'E (2N 7, W {12y 23, 8FJ BFO (32) 8, 9KJ
() 25, Bl 2VBW (5) 23, 4BK {4} |1, EL2 BE 22, 8%
(371 1, Y, EPZBQ (1N) 3, two dozen Ky, FBSXX (B 1,
FOTTG 411 0, FHOVE (1 14 FMT: WH 10, Wi {10
n-11, FP4s AP 0, (1", sixty-eight Gs, GCIFMY (8) §,
GDy 3AIM 10y 7. 3TXF 21, 5AP) 1, 6UW 22, GI3s
JEX (2 8, Ol {5 23, GMIs CF8 (3 8, IPFQ 23,
GWs 3BQY 3FRP 231 3NJW 20AY ZERK 3XJ0 5TW,
three (lozen HAs, » dozen HRYs, HCs 108 (4) 2, IR 9,
TGO (71 5-8, HIs 3P (8) 10, TIM (1) 16, TIMP (11
A, TIRC (81 12, SFM ENAF (51 4, BNMA (2 5, HKs
IBDE/S (43) 2, 3AVK (13) 5, 3A8) (25) 5, 3IBKV (%) 5,
HBX () 23, BROYV TXI (2) 0, HPEs AC (10} |, BR (£

VQIRK became o Seychelles desirable in Janvary from these compact Mahe quarters. Bob, who previously
signed ZDBRK, prefers 15 and 20, phene or code. {Photos via WPVNG)




2, XHG (10) 0, HRs 2GK (88) 2, 2HH (8 8§, 4E'I‘!1
) 1 HSEABD(HEII;ALUBD V ¥R IBM MMR
PEE LD ROA REG, §T1AGA (19) 1.5, JAg 1A }h (7)
1% MHE JKEH 1LD8 1WHT $OX% 3LEJ 4GP 8BJT
I0XXY $APS 9DEE PES (2D 5, JRICQP (4) 10, KGds
AA Ug ¢, KHos AHGQ BW 11, BEW (15 5 (JLU Jo
GPQ 1J (M) 5 BP (2D 11, BR §-6, KJ6s BZ (15)
41 6, KL7IDO 13 3.0, KPds DI UW (4030 kv4s
ol r5!91*2'-(513 KZ3s KN 4, NK 1, NR, LAas I1H
1K 10A (38) 7, 3UF 4G 59 sU 7RI @aD, D(:SL(: LUs
IEX (1) 1., 4KV (@ 1, TDMW (1) 0, 8DKA (5) 23
sHEQ (43) 1, tweniy-seven Hulgarians, OALs EE (19) 6,
8K (10) 7, U0 r15) 0, OEs IMBW 3PWW 3REB 30D
ISEW SFBL SNT 6KZ, ODSLX, UHs and s by the
duzen. ONdg TE (1) 7, U 0OX3s AX (4)
ZY (5 3, 0Zs 110 1% 3P0 S$FF 4H 3CI 5OV 7%,
OVQLV (13 7, PADs KW CBR LOU LBA RE. Pls
SHT r12) §, 288 (5} 4-5. )Vl) (4) 2, TJC (20} I, forty
PYs inctidine 9AD (1) 4, PZlg AP (3) 2, DUy (28 2,
SKz 3BP B5AJ 6AB BOF, Afty-odd SMs aad £Ps,
SVOWOAO (i ft, TFx WK E w2 aWLW {4 2 5TP (B
11 "l'GB 48R (2) g, 40D (D) 8, TEZAP (4) 7, TIls AW
(%QBH! TIBAS (31) 4, TH2CX () 23, UAs
IK'AG W IKDE, I'TL 12W 2BE 1) &, 20M (31) 3,
2EC 28, 2KBR 6, 3KAO 3KFA 3LM AKAE sNY @RB
1, BIW (4 11, SEFG (9 8-9. UBSs BB UV HY HE
IF KUTM HR TH, UC2s AB Al CK OV IJ KNU X1,
UUFs0A, UJSBR rzm 5 EKz I'TAA 3YAB 5JAA 5JAQ
TAZ SITZ 5YAB 6LAC G‘WAA 9ABA, UNLKUY, (25 1,
U0S: AC (26) 2, O8 (9) 1, PK (40 1, WT () 4, P2
KRO 6, UM 6, 8W (1) 3, UQ2s KAA KAX KuP KCR
NN OF ON Pq PP, URZRL Us: BP (N 1, KOO (D
4.4, KDIP 0. MD (33" RE (53 5, YP (m 4, UUWs
IFT 'i[,.? VN AT 6NGQ O8X ) %, UYSs OW TV X
J'K G UM KX alf 0-6, VEs fand AXR) $BLX 2EO
W 2NS 30P 301 SNO BED 7GR FEM mnstly plus or
mmus 1. YPg 1VR (10) 2, 2MU (3 1, TDX (8) 1, 9BE
i3 2 OBY (30 22-4. ODI 9GD . VOSCR (!2) 4,
VRZ: DK () #, 0 (1 6, VU2 BEO §&V 2
WIRFLI/KHp, WARON MIKG6 l]) 1. WHKHYEHYVS
(81 4. XEe 1DDM 1FFC 1J0 188 2PL] OYLY, XWEBP
$1. YNLAA (D 3, twenty Y=, YSIXEE (3D 5, thirty-
e Yugoslavs, '¥V¥s JUK 128) 4, 4A1) 407 2, 15N (314,
ARLE/Y {100 10, 3BPJ ZB2A (41 3, Zhs r=nd RMs)
TAAT/K (38) 5, TAIR (7Y 4, 1AMO 7, TRFF (20 7, 1BN
34 7, 1DE 1L 318 &) 11, FPSKA (300 1, XSs 1A (26)
A, VLIS (B) 3 10 LPF (13) 4, 4AL7 (5) 4, 5B (6 5- B, SLB
9 4, A0 (10 3, GOR 2, 4'!"7“"! -ﬂ]ﬂTU 281 0, 4X4s
'UP‘ qrm 2, VN ("h 3k, VA (32) 21, STSRG (&) 7-R 6W8s
RA i 23 B (20 1, 6Y%s OG8 (1) 0, BR 1, TPEAB
{77 A 8!"65 AB (31 10 W3 (35) 10, OG 30 11, SR ()
3. OHIBL (&) 2, 9M2IRT (I8} 5 SQSWM 21, 9¥4s 1R
S 9 NN (N 2 and VU 2 By fhe way, WRYGR
KIOME, WAs MEZ WMR nnd 5UAX report plenty of
goodies nvnilable above the Hxtra sewment on 40 ew.

40 phone is oo hed of 13X poses, however, or would
yo2 believe there's n rose ar twn amnung the swhe
bramble patch? Ws 1PL rex-WAIFH{), SYGR, WA=
{AKZ 1IMR 9TZD mnd the cluhs prwz mention CNSAH
1551 1. COZDC, CRSGA 322 CT= 1BR (&1 1, 2AP 22,
Dhls 6WE (12) 2, 8PC (5 1, EAs 41H 2, SEN SHA
TR 20, 8RB f83) 22, El3s HU 0. BZ (15} 23, BEPADX
(88 93, FIMO 21, GMITDR 29, HPis JC 8, XHG 208
i, “R!“’Sf‘ (2402 4, HTIHAS 8 ItAJ B, JA1~\FA 188
2! KHOUL, KPds AQD (251 6, AST (218) 3, DGO (45
1. KVARZ 1253) 3, KZ5y 1A €285 2, NR 2, LAIE (54)
2 LUGRS (279 7. LXIBW (60) 12, ODSB-\ 2. PYRAD
of Fernando de Noronha, SKBAR (98 3, B2 HE 2
Mg4 r202) 3. TREDG () 21 URZA0 (33) 3, VKEIF[W
VPa [OP (2350 2, 2AA 1, 2DAN (298) 4. LA (2245 2,
VI $3, ORE Y 1, 9BO (20) 4. YRY 9DT, (210) 4.5
YUIRED 2%, XE3IRE (261} 6, XWEDS 22, YN4NK 1223
1. YV4UA I ZCAHS 2. ZDIBN (285) 6, ZFICC (230
% ESARN (N0} 5, AMIA (350) 3, EVATH (88 23-0,
LI2PY (33) #H, 9Q5DAG b, $VIPP 23 and $Y4RR.

8OCW ir dredged summxfnl]y hy W iPT, IHWX
RYGGR 9EY, WAs 1IRY 2YWR and 4CZM for
logiuls of CM2HAC, CPIGN (1) 5, CRés BI (14) 1-3,
t’}ﬂ (1% 0, CTe IXH 2AT & 3A% () 7. DIs 2BW :’5)

SDT AWY a8l DKs 1HP (200 X, INT (41 0, 2VA
!!4\ 4, BLs 1BK 1838 1FF 1QT 1KK 1VA ZHC 48A
4TQ TAA TRQ 10T BDF KPF OFL GIB all 3-8 wenr
the low edge, DMs 2ATD (18) 22, IBID (9 5 4ROT,
CE) 6, 4WiH (21 5 5XO (15) 4, BSAE (33 3, DUIFH,
EAn IOP ACR (1) 7, 5HM 8FD 9ET, Fls 28 {BK 6 8H
9f (23 2. EL%s BE (3 13, OB (5) 5 ET3USA, Fr PO
SWW 3DM INB &IE 500 RIH &OH &8W ®vYJ 9LX,
FRSXX FHOVE (3 0, FPYAP sty G-men,
ACIFMVY (4) 3, GD3IAIM ¢ 7, Gl3 CDF JIRX &,
GMz IKKO 2TYR (181 4, aNX %) 6, GWs 3AX SFRP
ANJW 30AY JTOW 3WCG 3WVG SVEJ 5w, HAs
3GE (21 3, 360 (1) 2. 4KYE (1) 5, 3D] SKFA SKHE
UG 5YAG, HBIs AKM B BX OM DX X KP MD
NL HCZGG{I (10 [, HIAPC ¢4 0, HPIs 1B XHG (M

, HS5ABD, JAz 1EYEH §BJc, IXSCI, KHos Aq EQW
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4ZABG, 4X4AE and 4TZ4Al,
pleasurably in 4X4AE's Beer-sheva hamshack. Amnon,
Ratael and Eron are among Israel’s most widely worked
[DXperts. {Photo via K2BYB}

left to right, mingle

GL.U HAM IJ 8P, KLTIDO 8§, KP4s AN (8) 0-2, A.NQ
CRT. KRONE, KS6DH, KV4s' EY FZ (5 3, LAs SUR
IXI 42C (1) 93, 53 6U (D 4, TAE YXI (9 & OAD 7,
LUs IBB () 0, 2CO (11) 23, BDRA (1) 23, OALKF,
OFs 1GFW INY 6HPG. ODSLX (3 4. OHs 1AC (10)
2, SRY (D) 5 X, twantv five OXs, ONg 4DV (D 6.
$UN 17y L, SVW 0 WL, OZs 1L0 W 2NU 2K X3V
DX IFP TX 9N, I‘As IKC BHN OLC GHRY WL
GRII BXPQ (m’EZ P¥s dHT 1JC, PYs IBCA IBTX
IDMQ 2BJH 2DFR 2DL 200 2DTV 2RUY 2FCT 5XQ
YA, PZIDB, SKECEF 7, 8 ICEE {2 &, JBYA
sOMG 40JE SAPI sBYH SCTIN 6CAO 60RX GOUK
YBIC TWT 9311(% BOCE JdDSG OGM, SPs 1DUA
PBNJ ZART 3CDD AL BAKK GABD SOLT HARLE,
ST2RA, TAZE, TFa 2WKE 5TP 8, UAx 102 1KMO 20D
ADM (%) 5, 6KAR AKOD (?) 1, 9GW DAG, i
DS (16) 8, UC2s AR () 4, XT, UG6AT), UHSCH,
UKs “1’V[.-\Z YOAER, ULTGW, UOS*\P UPZKNP T3,
UR2Zs RAY (4) 4, VN (3) 4, UTS5z DI KAS
(N 4, KDP UVOCA, UW3HV, UYSXH (12) 4 VKs
IBEM 2NS 3ABR 3APN 3AXK IME QT 3XB 4OW
AHD (7)) B, TGR T8M 91D all 3-7, VPs 2GLE 4) 6,
2MT (1) 3, ZMU (3} % IVL f3) ﬁ EJT 9BK YGY {5} 4
YRIDE, XEa IWB 4y 5, 2F], , ¥INig AA W
5 2 "1'01 wi TART Y‘ithh (3) B, YUs 180D
1HPQ IFY 1MV ZREC 3APR 3AT 2DEC DM IEY
JGHI 4AAW 4VNX, YVis CKR I, KY, 7, ZCAAK,
ZE3J3, ZLs (and ZMs) IAAT/E (28) 6, LAFW 1AUA
Y 3AAY X M 4JY, ZPSGS, #8s 1 ¢ 5 IMH
IWE SLEB (D 8, 8XA, 487DA, 4UNLTU, ¢Y5SR, SRIJ,
9H s BL and CB.

phone 1z worth 1h9rkmg il year jong, Ji.l
Ysﬂ.‘poriﬁ from Wisx BMR PL W QC, &1&?&_&1{

VE3GHO and club literature: CO2FA

aiy 22, CIx 2AK 21, JAW, DUIFH 23 F.‘As 41.H 4,
68K 22 ELZBD 3, FYTYM 10-1t, Gaxim 71, GI6TRK
23 GWIAX 3, HANUQ 31 HEQD 3, ﬂéz(‘a 4,
HEKGBEW 2 HRZPEV 3, "HS5A B (;j HULP 3.
HV3RT 22, IWTUH 8, KC4USN T, KG‘AS KHGBOX 6
KL7s BIW 10, FC 7, KP4 CRED) 2, %! 3, KS6DH
K5 AR 7, DA &, DF 3, NE 4, LKIBW 32 OABY 11
ODSHA 13, OHIQA, BKIADM, PYBAD, PZIDF !0-11.
SPRAJE 21, TASMG 3. TFSTP 9-10, UCZDR 0, VOIs
(N"- 22, FR & VPs 1cp 3. 2LA 2 28V 11,
5, VIIIBED B, XEls K& OF 4. W8 7, Yi2AT 13, ¥Vx
f114 58PS 3, ZBIBX 21, ZSIMH 23, 457PB. 4UIITU
21, 4Xds UF“ i-2, WN 1, ATLAC 3. BZAKI, N,
SWSDY 3. 707-\% 12, 8PSCX 4. YHIBE %1, 9JIDT 23
SVIPP 22 and YYSMM, most just helow 3800 kHz with
4 secundary pocket mear 370L Five-Rand DX Century
Olub honters will note weill over 100 comniries accounted
for lm this brief 80- apd Ti-meter synopsie. Go peb
‘e

* *E

l.evser— next  hand-check ought #o festure 21 MHa
with the nid of {15 rw) Wi 1BV 1P, $5YT SBZK
RKZO RYGR LNG, Ks 3CUT SMEG/E, WaAs 1FHU
IRY 1JEZ (JMR 27T 2RHJ 2DFD RFOS 3HDZ
EEN IYWR 3GVP 3 GY 58500 5UAK 3YMW SEEHL
TOWM 98QY 9T%D h»XT, WBs 2DRS 2INA 4KIG
QAVY GBCO 90 TUNs DRSS UNA QL ADED
sRGQ 70T 8CT ™ - VIR @YMCO, VE« JGHO TBAF,

QST for



HER; (ls(ghone) Wy IPL. 2KXEK 3ANEK 4YOK 50GB
SHEW SYGR OLNQ, Ks 4TWJ SPYD, WAs IFRHU
IKZ 2FO8 3JHE 580G SHQY 9TZD, WRBs 4KZG anl
FAVY later (10 cw) Wa IPL 4VOK SEFW 8KZO
BYGR, KSMHG/6, WAs IFHI! 2HZR 3KEA 5VMW
050y, WBLRZG, VETBAF, [IER; (10 phone) Wa 1PE
JHNE 4YOK S5GB SKEW REFW SYGR 8LNG, WAs
IFHU 2FOR 4ZZU 630G 5YMW 98QY, WBARTG; (20
aw) Ws 1PI, 2KXK BEAY, Ks 3RPF AMHG/6, WAs
1JKZ 9TZD. VETBAF; (20 phone) Ws IPL 2DY 2KXK
SHNE SBZK SYGR. WAx LIKZ 9TZD and WBIKZG.
Eater we’ll he hearing from Ws |BE 2BF, WBBUV
and other 140-meter hoosters as well.

* * %

Where:

H’EREABOUTSwAR’g BM LD, CRBAG, CTIAT,
OX2CN, EAs 2DT 8BD 8GEK, GCILU, GWSIEM,
HBIACP, HCITH, HS8s JABU 3ACP JABS 5ABDY,
HULP, IB1AQV, JY], KO8 BY OT RY, KU4DS,
KHELI, KP4 AUF CL, LASCT, LZIKPG, 'MP4QREK,
OHs 2AD/9 BNH @AM, OISNY, PAGs ABM NW
WAC, PJOVR, VOWU, TA8C, TRSMC, VRSLT,
e WokF LU KR4, WAURAT/HM2, YBoAA),
YV4UIA, BM= (AAT/k 2AFZ 3PO/e. ZP5s GS OJ,
SZ4L3 and ONI1RA, for superswift {(}3L transmissions, are
“ELers of the Month” designated in r.%fll‘t'é;(\nh[ienre
from Wa 1I8WX §IR, K4HPR, WAls RQY TZD, WBs
2ZHM 6WHM 9CJ8 and VE3GHL. This kudos
committee also applands prompt meansgerial perfnrmance
hy Ws UG 2YY SHNK fDQX 9VNE, Ks 4MQG
4RTA BGAK, WAJHUP, VE3s ABG BYN DLC (IMT,
YESWT amd  ZLIAFZ.  Auy  particulary  punetusl
pasteboard pushers you'd like to commend here? ., ... _
HAalp! WIKXK needs nudging toward an XF4KH card:
WABTLA secks aid in confirming his EL2Y radioteletype
contact of 'd8; HBYUANR ean't seem to glom VQO/A’s
80 wallpaper; K4HPR yearns for suggestions on tracing
EPIBQ '89, FWIR(C ‘67, PY@e RLK OM B8, VE@MI
69: and VE3GHL wants word on GC3ULZ. TISCF,

XT2AA and ZKIAA, Any ‘alp? ... .. — WIAES, WBis
MUK and ZHM volunteer to act as QBL reps for DX
opa in need ..., — “An of this Angust I am no longer

QSL maunager for VPSTH,” apprises WASGFS, “Tom
now does the job himself from K5AES, I continue tn
handle eards for YPSNR, TIRPE and my own YNI1GLB
petivity. ** W3IHNE's siint rs OXSAP QBRI
tender dates from July 2, 19Y0 . _ .. ... In line with
Antigua's licensing policy only nationals henceforth will
bear two-letter-suflived ealls, VP2AP (WITBR) thus
heromes VPIAAP . _. .. ~ "FPve susurosd VPYNT QSL
duties for Q80s on and after June 9, 1970," instruocts
VEIGHL. "'T niso handle 8J2RQ's QRLing for Canadian
aed West Indies Q8Os only.' ... .. ~ Rome TiXerg
report medioere results from the International Reply
Conpon (TRC) gambit hut WABAY save they work fine
if sent in pairs ... ... ZF1IWP (WEVEH) aprees with
ZFIME (WBQQW) tha! requests for Grand Cayman
Q8Ls are surprisingly scent., He suggests that a high
perrentaga of stations worked may nnt he 2ware of
ZF1s separnie DX sintys . - ., HWAHNA henrtilv
applauds Q8L managers eollertively hut, like WAORQY
and others, he's disturbed by the increaging number of
hotched QSLs being issued all wronnd. *Tet’s take care
that the cards we send are made oot correctly,” urges
Edpum L .- West C'oast DX Bulletin has it that the
real HH2G hasn't been active for s decade .. ... -
PYTPO. arcording to TIDXA’s Bullerin, understands
that PYTAWD/G, now PYQAD, dispenses his own QRLs
from Fernando de Noronha.
( CEANIA—AXIKY, due for Coeos ORT the 18th
last, will continue QSLable vie VE28(G. The iatter
writes, "To dute all eards recrived have been attended
to. Admittedly there has been some delay with QSLs
recejved vin burean, and oards with only single TRCS
were  answered  vin haresu.” L. _ .. KMaCE
(KOMTM) explains, "QRls for KM8 stations operating
either from Midway or the Kure islands may be sent
eare of KMSCE., Box 23, FPO, San Franciam. Calif.,
96814, Current actives from KM&-land include KM6s BI
B DT D and DV.” “C"RBAT vows 100-per-
eent QRLing for his Timor activity after Octnber retinrn
tn Portugal,” refays WOTRKYV seennded by SWRHN,
“Horacio eventually will he reassigned to duty pousihly
ax a CR3, CHY or OT2.” Could be a C'RS enrora, tao,

ET3USA, with a steady staff furnover, is Ethiopic’s chief
DXCC export on 3.5 through 28 MMz, Seated, left to
right, are Ws 5QHD 4STY; standing, KSRWO and
W3DNA. (Photo via WATKQM)
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FUROPE-W«#YOK received n card from Franz Josef
4 Tand, all right—an swl job from (fA3.127-
200, UAL, *"Appears to have been printed on the back of
an old computer biank,” he writes ... .. — "WASHUP
hag been CTILN’s OSL manpger for whout s year and
will continue nx sueh,'’ clumfies KOCUY, LeMar will
QEP to her any C°TILN logs and Q81s that heppen to
show at this QTH through misunderstending . . ..., - Via
WAIKQM of ARRL  we hesr that WB2ZETI and
Brother Ed vequest that Q&Ts for HVES) not be sent
direct, No Vatiean time to answer theny . . ... ~ There
has been no GCS0U since 1960 acrordipg to the previous
holder of the eall. WASYQV established this while
atterupting to QSL the phony he worked in May,
Meanwhile newcomer GUIZIP promises 100-per-cent
QNI responge, acoording fo Ceafl Watts's DX News-
Sheet | ., m .. Participznts in this month’s Seandinavian
Activity Contest (sce ‘“Whenee'’) nre urged hy QZ4VE
ta keep the QL tradition strong by confirming sil BAC

contacts,

FRICA—"l have BQSED loga dating from mid-

P March, 1970, disvloses WIAES, "ami will try to
confirm Dave's ewrlier Q80s us well.” Helf-addressed
stamped envelopes (8.2.8.e.) please, or s.a.e. plus [RCs
when appropriste . ... -~ WASVBY's four asw FLYHM
Q8L tender comnmenees with Q80=s of Jupe 15, 1870
T hold  partial %8408 logs back through
Deeetuber of 69, ‘informs KIC'UY, “Applieants not
appearing in ihese records will have to he checked with
Dick hetore T can respond.,” ....... 'The dearth of
Libya sction ias the gang digging beck into their
ledgers  for unconfirmed 354 contacts, WIHNK  has
October 1364-July 85 logs for BA3TX, and Dercember
‘64-June '85 records for 3AYTR . ... .. = Lopg Island DX
Assoriation’s  Bulletin understands that W2IMZV  takes
nver - FH3CE QfLing for OS0s after this April, also
that direct muut tn” TTBAF hns u hbeiter chance of
elivery if no radio jargon appears on cover . . _ ., ~ B
Newow Sheet records that most of those 388z nre ex-
VQ8s with unchanged suffixes and addresges.

SIA—"5til]l have KWHRQ logs” WNIKGQR/4 tells

ARRLE WIUBD, “Anyooe still needing my (SL
should use my Alaharma address.” ... ... Socwety of
Thai Amsateur Radio’s HHSARD lahels HRIKM/mm,
KAWCC/HR, WB4JBM/HS  and WHIBK/9B  as
uneuthorized and unsupportable operations . .. .. - I'm
once  agpmin SL manager  for 4X4DK,"  annomnces
YEIMR, willing to attempt eonfirmation of Ami's QS0s
for years back , .. .. - “EPIDX sends me logs every two
weeks tn keep things maving,” ussures WSHNE . . _. —
Woast Cowst 12X Hufletin has it that ONIMM’s ARRL
Test rode QRMN= may b eonfirmed vie WBIPFI, alse
that G3EKDB’s VEOMB QLing is hampered by tardy
log shiproents | .. . ... Da you unfailingly supply s.2.8.e.
to Stateside QBI. agents? Well, vou should. And s.n.e,
plus TRC's to others. Ta our directory, now, keeping in
Inind  that each  suggestiom i85 neressarily  neither
“offieinl”’, complete nor aceurate, | . .

AXIDM, R. Martin, ¢/o Past Office, Kerema, P,T.

AX9LL, PO, Box 530, Rabaul, New Cruinea

ex-CZIIW, R, Wirth, 22 Berry st., Cornulla, NSW,
Australia

CE%s AT AW AZ (via CE3RR)

CFOZK, P.0O, Box 3016, Valparaisa, Chile,

C2DC, J. Videl, P,O, Box (881, Havana, Cuba

ex-CRBAJ, H. Torres, Rus Luis Camoes, Vila Bobral 10,
Laranjeira, Poriugal

DITMG/OH® (to WJTMG)

FGTAC, B.P, {11, Pointe-u-Pitre, Guadeloupe, F.W.1,

FLEHM (vin WASVBY: see text)

FY7YL, P.0), Box 19, Cayenne, Fr, Guiana

GC3ZIP, M. Fretter, Les Varendes Cottage, Catel,

Guernsey, UK,




HLYKM, 2. Morgar, Hg. USFK J6, atin, Dir, Amateur

w)ns APQ, San  Fraocisco, Calif,, 30l (or &
ABQ?

KSQHS/KS4, 3. Hutson, Box 588, Stutigert, Ark,, 72180

Hos 1O E IC8/VE (to Kfs 100 IC&)

KHG6GPP, 13140 Chrissy way, Lekesule, Calif., 82040

KLTDTH/KGS, ¢, W am, c/o ROA Global Comm,
Ine., Hox KH, Aganz, Guam, 05010

MPds BHH QBK (vis KaMQQ®)

OX2IWQ, P. Vestergaard, Box 48, 3920 Julianehsab,
Cirernland

OXSAP (via WIHNK; see text)

PYOQAD, (. de JAranjo, P Box 2, Fernsndo de
Noronhp, Brasil

PZ2ITU, 1.0, Hox 566, Paramaribo, Surinam .

PZS5s RK RR, P.0O. Hox 1838, Paramaribho, Snrinam

VYESPB/VR2 (1o VESPB) .

VPIAAP, F. Perkins (WI1TBS), Antigus AS, Box 4187,
Patrick AFB, Fla., 32525 (xpa text)

YP5TH (to KSAEHR; see text)

YPINT (via YESGHL: see text)

VPSLR, T, Arden, Port Stanley, Falkland lslands

WAVPI/HS4 (to W4VPT)1) ) .

WA2ZEL/KPA/KVA/FMT/mm, Cpl, T, Dietrich, P.O.
Box 4035, MCAS(H) New River, Jacksonvilie, N.C.,
28540 (or to W A2ZEZ

WBENWW/AX (to WEBINWW) =

WEBSBYQ/YVS, H. Bruns, Box M7, Caraces, Venezuela

H-X;E’SBQ, J. Klinepeter, Tirawer , FElberte, Ala.,

385,
YAIMLE, c/o U.8. Embassy, Kabul, Afghanistan
YV4SN, Box 244, Maracay, Venemuela
TDSX %WIK[VEIVGS via WASIEV)
3B8Y CC CZ (sen text )
TQIBEB, P.0O. Box 1201, Blactyre, Malawi

AC6A/mm {via WIMZV) OXISW (fa DZIEW)
ACOA/gE (via W2MZV) PAGHYM (via WIHNE)
BTIPK {via BY1PK) PYINEW (via KOLSBH)
CTILN (see text) PZOITL (via PZILIF)

1 SYBWY (in WIKYG)
YK6RZ (via WBBR1U)
YPSNB (vin WASGFS)
YO9A/T (via WEMZV)
VOQIE (vin W4EFA)
XEODIA (tn KiLIA)
XEQDQA (to KE130A
XEQGPLU (to WASGPTH
XEMCO (fo KA100H
XEBICS (to KAICE)
XEOLE (to K&k}
XEVMSD (o WBMEL})
XEPIOPE (to KiQPE}
XEGSHI (io WAsSHD)

ELIBY} {vis, KAAGE)
FAVG/FC (via DISNT)
Fov ?ch (via DJSUT)
FOWI/FC (to WiNY)
FHSCE (see iext)
l;HSCY {to F5QY)

F :
GRIRSC (to (4RA)
HBOAJH (to HBIATH)
HPBC (via HP1AA)
HS4ADF (1o WB4HID
KA2AA (via WN4QDR)
KG6SX (via WIYOZ)
KHSBSA (to KHIGRD
MP4BLI (via MP4BBW)
OA3H (to WITKE)
OI3MF (to OHIMF)

SH3IML (via VE3OLXX)
SREAU (vin JAIDYH
SNIMM sep text)
SO5SRD (via WIAER)

Gienerons_ Wa 1PT. ISWX ITIRED 2k XK 4YOR AN
HEAT RHN 8THYV, Ky 3CUT 3RPF 4IOR BNG, WAa
1KQM  3EB0 25U  SGFR  sAUD  wYBY 9TZD,
WEBICIE, WNTOLT, KHEBZF, VETBAF, (oltmbus
Amatenr  Radio Awsociation  QARAscope (WBAICQ),
Hidiedumdum-didi (WARREL), DX News-Sheet (G,
‘Watts, 62 Bellmore rd., Norwich, Nor, 72 T, England),
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CP5AD gets around nimbly on 10, 15 and 20 maeters
with this well-appointed Cochobambea outfit, Juan
prides himself in o speedy and thorough @SL policy.
{Photo via KBYBS)

Far Bast Aowiliary Radio Teagne (M) News (KALL),
Floride. DX Club_ DX Report (W4FROY, Greater Lan-
sing DX Group DX Bulletin (WASVBY), International
Bhort Wave Lepgue Monstor (4, ‘Miller, 82 Warward In.,
Sally Oak, Birmingham 20. fngland), Japan DX Radip
Club Bufletin (JASUL), Long lsland DX Assoeiation DX
Bulletin (W2GEZ), Newerk News Radio Cluh Bulletin
(J. Heien, 3822 Marshall ct., Rellwood, 1., 80104),
North Eastern DX Associntion DX Bulletin (KIIMP),
Northern California DX (lub DXer (Box 608, Menlo
Park, Celif,, 44025), Bouthern Califormia DX Club Bui-
fetin (WABGLTY), UBA’s On the Air (ONs 4AH 5VA)Y,
VERON'’s DXprems (PAGs FX LOU TOVDV WWE)
and Weast Cloast DX Bulletin (WABAUD) provide the
pastal pointers preceding,

Whence:

UROPE--OZ4FF  of Denmark's EDR  welcomes
.4 world-wide participation in the 1970 Heandinavian
Activity Contest scheduled for {ow) [500 GMT wn the
1%th of this mentk to I300 the 20th, and ¢phone] the
Wth-2Tth. same times, on 3.5 through 28 MHz, Non-
Seandingvinis will capture ax many JW JX LA OH
UHE DX 0¥ 04 and BM-EK-BL stations as possible,
awnpping the ususl RS- or KsTO0L, RMTODZ. ete.,
serials, For score multiply completed Q02 hy the num-
ber uf Heandinavian band-prefixes collected (45 pos-
sible), Your Jog transeript listing date, GIMT, station
worked, serials sent-received, babd, uud notation uf each
aew multiplier claimed, should he submitted with o
summery shest to BDR, Contest Committee, P.0. Hox
385, Aalborg, Denmark, postmarked no later than Qcta-
her 14, 1970. tn he eligible for possible wward acknowl-
adgment. (reat opportubity to beef up your chances for
such certifications as OHA, OZCCA, WALA, WARM,
ete, €71 on the northern paths, OM . ., . ... Don't forget
the phone section of DARC WAE DX Contest dne on
the 12th-13th of this month. ¥ou'rs also iwnvited te work
the DJ-DE-IMN. gang on thewr Heptember 6tk phong
field day. Mext month we'll fl) wou in on the 10th
WADM DX Coatest, an Bast German ew-only sxport,
aet for October [Tth-18th ..., .., — On the awards Profnt
we bemr from DIG, the 280-member fiplom futeressen
(Fruppe, who wifer s variety of targets of possible inter-
vsf to wallpppermen hither and von. Check with Dla
2B UKP 4XN or DJROT for details. , ., TRTH (fre-
land) presents WARIC snd WAEIP eredentials to thoss
who parner sufficient FI counties and pravinces. ©onsult
“20C for specs. . .. BIA (Bornholm Island Award) is
a trophy issued through OZ4PM for confirmed \:330:1
with u minimom of twn Bernholm OZ%s. .... WIPL
reveals that HASEFN sends out Nos, 1, 13 and 328,
HARKOB Nos, I8, 27 and 2 of the quaint Hungarian
Castle Series o o o F3IDME now publishes QUAX, the
ten-meter sportsheet. ariginated by SM4DXL swine years
age. If you're a 28-MEz trueblue Alan has news for yun
2wt o m The Clorsien FOWY caper by Belgian Air Force
hams i due to eanclude about now., WSOCW mentions
e ANLE 4TS and 30T participatiog .- . ... - YOTNA"
AR-DXCC ambitions received 2 sethack when food wa-
ters sozked his station ..., ., . Wik BTF and VNN, OM
and XYL, repoct hi§h hnapitality during their visit to
YTI20Z% and the YUZBHI club grotp ...... ~ WIPL
finds (33s JEHY gnd YPZ, with seven watts and ane watt
respeetively, doing well on ew. DLIVI} also lavhes out
with a Y=watter on 15

BIA—APILQ. now  residing in (uebeo, talls to
£3. APIRG and other friends hark home via VE ,
1! the wonders nf amatenr radio—Ajmal intends by
this means to marry his Karachi fiance by proty . -, ...
“H's 4 pleasure to inform you that after four months of
waiting 1 finally reeeived  anthorization to operate in
FBonth Koven as HLIKM,” warites g happy WASQONR.,
“We're permitted a maximum-power inerease from 100
tu 500 watts which should enahle is tn work the Htatea
mote easily, Took far me on 20 almest daily around 0800
and 1500 GMT.” .., _ .. - CT'mobwiidimg & eube quad for
158 tn o with my 20~-meter inverted vee,” reports
HBACE, due hpck home at WAIKXP m November.
Neghhor HEEATE (WAGDYUY will run his KWM-1
and quad on phone and ¢w until February, aceording to

QST for




KOBHM ._.... “Waich for me on 15 ow,” invites
9VIQA (WEBFO) who commutes tn Vietnam between
Bingapore week ends . .. “No 80- wnd  dp-meter
DXing appears possible on Marcus island due to local
QRM from » I3-megawntt Loran rig,” laments KAIRC
(WASFLR) of KAIB fame ,_,... WAs 3JGY and
STED find 4Z4NBS pgetting out Jike mad on 21 MHz
with 10 ew watts to o ground-plane . .., - .- WATMUY
wamts to temm up with thilant.hropip bams to rorral a
decent receiver for VUNEZ, India’s youngest ham
v mem PEAZAA likes to listen for Novices on 15 ow,”
notes WN4QDR. “Hob also works code and voiee on 10
and 20.7 . . _ "OTHBZ's systemetic and eficient oper-
ation on I0, 15 and 20 regularly produces from thirty to
sixty DX Q8Os per hour,” lands HREANR.

AFRICA SN2ABG lists_ fellow 5N2s AAA AAR AAF
AAY AAK AAN AAU AAV ABH NAS and XKPT
08 the total Nigerian ham complement as of aid-May.
Eric writes, “SN2KPT is n scheol station at Kaduna
oparuted by GZFKS. David experts to he aclive from
Jeptember onward with a KW2000A., 5NIs AAA and
AAU are university stations, and BNINAE is Nigerian
Army  Signals.” Nigerian Amateur Radio Society,
SNZABG president, issues NARE ANews, an articulate
voice for promulgating ham radio in that region. Exie,
by the way, is keenly interested in kowwing the where-
sbouts of old ZDMAX. Any dews? , .. YIZXE tells
QB nide WADZZT that DX wunditions in Zambin are
erratio of late but the two Dons manager 20-meter
sheils okuy zeonnd 1400 GMT . -, . - WSIB learny that
TOYAA (W4FOA) formerly signed BELJAD . ... _. ~Check
with CREMG staflers for word on {'oweurse Centemario
de Malanje, » sheepskin mveilable to cw LiXers who
contaet any one of CREs BY CD EP GQ GW HQ JY
KB KZ LC LK LN MG and NS hetween Angust 8 and
December 31, 1870, Phone applieants must work CREMG
plus wnother , ... _ _ BWSI? specifies 14,220-14,300 kHz
at 0700-1200 GMT for posmble DXpeditinnary visits ta
rare countries near Senegal WBIWIM wants to
#ee an all-Africa DX contest on the weder of JARL'S
annual Asian shindig. How ahout it over thera? , ., . . o
“BRQERD can be found wostly on 14 and 21 MHe.™ Te-
gmrkn WOATE, “Dave is teplacing his loog-wire with w
eam,”
CEANIA—“After three years and 12,000 confacis

( EX6Fd is QHT” announces the QM  himself,
“Thauks to all for s fine operating experience, See you
from WIBRJ, and perbaps irom another exntic spot be-
fore long.” . .. ... From WNTOLT: “WSADI Jikes 21,-
175 kHz at 0600-0000 GMT on week ends but slse uses
21,135 pear the end of his operating periods.” .. ....
WAIGWN's  armrival revived KGENAA activity for
Btateside traffic and DX work. Harry writes, '"We're
also helping Navel Ajr Station personne! with eode and
theary studien.” The more K68 the better, OM ., .
Need Papua? VE9BH schedules W3IHNK sech Tuesday
on 14,280 kHz at 1000 GMT. Neighboer AXIDM, accord.
ing to WAYOK, has hia power kuovked off every rnid-
night in Kerewma , ... . KMACE indjcates that more
Kure activity by itinerant KMé2 15 in the eurds hecause
Kure 'SCG pents really dig those Q8Os with home and
family ... . AXQ]&" closed on Coros-Keeling lust
month after dispensing several kiloQSOs io friends in
more than 125 countries. QSL aide VK22G writes, “Ken
wos off the air six weeks due to s blown fransmitter
power transformer biut he gave the hovs » good spin
irom the islands, There may be furiher ham operation
from the Clocos by Ken’s reliet.”

 OUTH AMERICA—OA3H, sssigned to and aperated
2 by ARRL Asgsistant General Manager WIIKE for
two long %eeks in Tune, accompanied an Amerienn Al~
pine Club group of mountaineers and dociors in provid-
ing disaster relief for the ezrthquake-ravaged srea near
duaraz und Huari, Dick states, "Hiph hills made DX
work to the Btates rough but w KWM-2, Hustler ver.
tical and portable generator supplied excellent loeal
tommunications oh 7 MHz” "Ex-CPOGN s
taking & Cygnet with him on u tour of missionary duty
in French Guiana,” learns WASSOG, and KIDVE sayd
ex-GPIHW is shoving of for Indonesia , . . . . - WEEFW
hears from CE3IU that & Yank from Pitisburgh will be
signing CEIALU in his nefghborhood for  couple of
years . ... .. ARRL Director WEDQK finds CESGF and
friends thinking in Ssn Felix terms for October. In-
cidentally, currently active CEBEK it said to he s ship-
board item, not Juan Fernandez , ... WIPL expecta
JA4KF t0 start dgning PAGXE again nhext rmonth
s —r— PY2PE, according to W2KXK, can put the
finger om CEIAT Bouth Shetlands Q80ly near 14,235 LHz
aroind zero GMT . .. .. - “Pourisis Hought hy Easier
Island” gues a New York Times clipping forwarded by
WAZLDX. The itemn further pomts ont that snrh tours
are not only costly but extremely tugged.

HEREABOUTS-—WQUCW. in behalf of Chiburban
Radio Mbohileers, invites 1.8-MHz-oriented cals te
sttend the third annual 180-Meter Reunion on the 20th
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UW3EH is a Moscow sideband favorite who frequents
14,220 kHz ot 0330-0430 GMT, 21,312 at 1400 or so.
Anatoly seeks a Wyoming sonfact to clinch his WAS,
{Photo vic WIRLY)

of this month in Joliet, I Grab Lary for the lowdown
qlick , ., — "(lave six guys on 164 their fisst Nicors-
guan,” recounts WBOBUY of meent HTICI note . ., ... o
W2BP, with s new T4XB/R4B combo, thinks 160-meter
transcontinental tests are in order. Meanwhile, . other
tup-hand enntest ideas are welcomed hy ARRL% Cone
test Advisory Committee . .., ., . West Copst 1 X" Buile-
fon Lsts WASREU prex., W3DJZE verp, KERLY soe.-
treas, and PYIPE linison officer of newly Forned
Interngtional DX Association ...... KIDVE sayx
VPIEG rendies a Swan jor renewed DX action, and
WIPL was VPIVR's first 7-MHz QsO, VRPIWMU will
b WIWMU's cell down there for contest work next
wonth uh 10 through 80 , . . _ W2DY gives up hig
untenna farm for minibeam retirement . . . | - WEB
reports FGITD honeymooning in France with a teplage-
ment XWM-2 power transformer oo order , ... .. fe-
winder! ‘Che aonual W-DXCOC hiowout erupts on the
1%th of this month in Chicagn. You stil]l muy bave time
to buttonhole WOERX abont it ... . ARRL's WIETU
discovers that new VP2AK (WADXAY} is old ZDSKP
and DUAFM, Earl’s call may have changed to VPIAAK
Ly now . .. VE4AE can supply duin on s fresh
Winnipeg DX Cluh award bhased on 31 speotfed glohal
contacts ples QROs with five WDXC VRés ... .
VTLELT w1l operate portable in the Washington eounties
of Wahlkiakum, Pacific, Mason and Jefiersun o1 the 8the
18th wf this month. Wateh 60 kHz up from the low
band edges | L., WAIZZU pushes Vanderbilt's
WAVBY towned DXCC with 08 “eountries  confirmed
s~ o=+~ ‘This may he the kilowatt age but RZQBW finds
1t stl possible to reach 200/178 worked/eonfirmed with
180 watts and a vertieal m a liEtle over twe years, Along
the sae modest line W5IB, ex-SVORVZ, cranked nDxXce
in eighteen months with un NUX-5 and 14AVQ, Cw in
the Extra bands does the trick .. .... WIEWX apent
the summer hucying more radials for hig 4-element 3.5-
MHz vertieal . .. —. . Two short months with # INT
e 56 countries for WNTOLT o 2t
Z oo Wanderlust department: WIHNK atms
for F&T PIT und VPZVY RSOs over the 20th-28th of mext
month, W4YKH hopes to reactivate ZIFIWP argund the
same tima, WHAES plans possible early Bajn Nuswo
and/or Windwards/Leewards sport, apd WBSABN secks
o game young partner for extensive Huropesn D pedti-
tiohary delights, [ﬁ%

IMPORTANT NOTICE
Changes of Address

Important postal changes in handling
second-class mail matter ave now in effeet.
Plense advise us direct of uny change of
address. Four weeks notice is required te 4
effect change of address. When nntifying,
pleage give old an well as new addross.
Your promptness will help you, the
postal setvice and us. Thanks,
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Administration: LILLIAN M. S8ALTER, W1ZIE

DXCC: ROBERT L. WHITE, WICW
Contests: ALBERT M, NODNE, WAIKQM

“I3 ‘THE FREQUENCY IN USE?"Now und
then vou hear this on the phone hands. Not often
enough, but occssionally an amateur abouf to
make & transmission iy coasiderate enough fo-
inquire before he spews farth with his rf onto what
might appear to be » vacant frequency, [f you
think that just listening will tell him whether or
not the ifrequency is occupied, you are marking
vourself as a 73-meter man who seldom uses any
other band, And, with the coming sunspoi null,
even 75 is showing signs of *skip.”” The frequency
may seem clear to you, but actually a station
skipping over may he fransmitting on it. He can’t
hear you ¢nd you can't hear him, but the station at
the other end can hear vou both. It you come on
the frequency with a CQ, you may very well be
breaking up 4 QS8Q, quite innocently and uninten-
tionally,

3o ask fust, "Is the frequency in use? Any
station copying semeone on the frequency will tell
you guickly enough: “Yes, please stand by.”

One of our correspondents — in fact, the one
who prompted tihis whole discussion — says that on
the cw bands there is even less consideration i this
regatd than on the phone bands. Perhaps this is
because the cw bands are less crowded, since ow
takes so little room compared to phone, and there
is less likelihood af QRMing somebody: anyway,
we doubt that cw operators are inherently less
considerate, as a breed, than their phone brethren.
Qur correspondent suggests some kind of a O signal
to inquire i the frequency is occupied.

The nearest to it on the present infernational
list is QRL?, which, as evervbody knows, means
simply “Are you busy?” This wouldn’t quite seem
to do it, although it is possible we could have it
understood that a “QRL?” transmitied spontane-
vusly would be asking if the frequency is busy. (On
phone we have heard “QRZed the frequency?”
Yecech!)

Sometimes 4 procedure used in the past can be
resurrected to good advantage. Back in the spark

1)

GEORGE HART, WINTM
Clommunications Manager

ELLEN WHITE, WITYM,
Daputy Comms, Mgr,

Training Aids: GERALD PINARD
Public Service: WILLIAM O, REICHERT, WASHHH

OPERATING EVENTS
(LDates in GMT)
September

3 WeOWP Qualifving Run

11 WiAW Qualifving Run

12 CQpen FMT, p. 63 August
[2-13  VHF Q50 Party, p. 67 August
Delta QSO Party, Sta, Act,
WAE phone, p. 108 August
Wash, State Q5O Party, Sta. Act.
W, Va. Q80 Party, Sta. Act.
WIAW Morning Qualifving Run
VE/W Countest, p. 69 August
SAC ew, How's DX
Pa. QS0 Party, Sta. Act.

21 9HI1 Contest, p. 61 August
23-25 YL Howdy Days, p. 100 August
26-27 SAC phone, How’s DX

CGetoher

California QSO Party, Sta, Act,

Missouri QS0 Party, Sta. Act.

Mass. OSC Party, Std. Act.

VK/ZL[Qceania DX Test phone
1ARY News

7 W6OWP Cualitying Run

i8
19-20

34

10-11 U Party, phone
VI ZL{Oceania DX Test cw
LARTT News
13 WIAW Qualifying Run
1718 CD Party, cw
RTTY 55
WADM
Zero District QSO Party
21-22 YL[AP, cw
November
3-5 YL/AP, phone
7 EMT
7-8  Delaware Q80 Party
N. C. QS0 Party
14-15 88, phone
21-22 S8, cw
December

2 WeOWP Qualifving Run
10 WI1AW Qualifying Run
[2:13 160 Meter Contest
17 Wi1AW Morning Qualifying Run
31 Hand-Key Nite

WIZJE
Here’s our gal for all seasons, Lillian Salter
WIZJE. On this happy oceasion (May 12, 1970),
Lil celebrated her 40th anniversary with ARRL,
On a not-so-happy day (for us!) the end of next
menth, W1ZJE retirss. Join us with a hearty
congratulations and 73 for ""LMS."”
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rzdiotelephone operation.

KeMP g K1DU 103 Wil 101
W20ID 17 K7IND 103 WIRYB 100
JAlBIL 114 KR&6TA 103 WB2DZIZ 100
WAZFOS 115 UAIRY [LEY WhZZOV  tow
WI1AM 112 UAIKES 03 WASINH oo

WAGCRI 1z
DLEWW  f11
WSIB t
WAYEMZ (11
GM3IHGA (10
LZIKSA 110
WAIIGY bR 1H

KAWwwn ins
DISHB 102
K9EEQ 102
UAGFU e
WAIKOS 02
WeITD 102
WsODY )]

WRALG too
WhaMKB [1111)
WASUHR (X4
WASVAQ 104
WasKGEr 100
WBEZUC LOD
WIK XKW L))

® DPX CENTURY CLUB AWARDS

¥rom June | through June 30, 1970, DXCC Certificates based on contacts with 1 00-ot-more countries have baen
issucd by the ARRL Headquarters to the amateurs listed below. T'he three columns at the right show issuances for

Hew Wembers
Ay 7 K4CRD 106 W9ED 101 11A) 76 IATEHU 120 LABRL [:R
K9PPY 129 VESEL ige  wggCl 101 11BOX. 201 VESNW I13  UKBACR {03
WB6APX  1wp  YIUUM 106 EIUES 100 KaPPY I9e  WR2GDN 110 W00V 102
FIKW 149 GIOET 108 BINHV 160 WaGHI 168 YVIYC 0w ESHIE 1ir
HEGACQ 139 W3IOK 105 KPAYO 100 ZLIGO 187 HX8GX 1D VETHP [L131
VESNW 132 WdDYA tos K@ZFL 100 FIKW 4y WIEKG 108 WI0ZD [£13)
WASQAL 129 KADWE fo4  KEAEGQ  1an XEIDDP 144 WAGEMZ (08  DLSG) 1o
KOQNU 127 K4KA 104 KL7EWA 100 FiDY 142 YNEMAV (0T KwBEQ [0
WASENR 121  WA3SMQJ 104 TAIRF 190 QY 4MM, 140 WRADQF e  WAIDEL 100
WASYGY 121 WARLCE 104 LRSMN ign WIBF 139 ZPaac [ W3ITBE/§ 100
ALYV t2e WARYAW 14 VEINQ 100 HBOACQ 137 WARCHZ 105 WASVAQ  Lud
WE2NGQ 120 JATILN (03 VEZADZ 00 W2RP P17 WASQUH 105 WALCRI 106

WHRBTU  1ne DLSIG 10l wowla Ho from 25¢ through 300 in increments of 10 and above 300 in
SM6EVE 0 UUsAP 101 WAPPRS 100 inctements of 5. ‘The totals shown o not necessasily
OK3TAH 1D8  WALIKS I YA1ZC 100 reprezent the exact credits given but only that the participant
KEAMZ w7 “:mégm t'“; Z52PT Luo has rexched the endotsement geoup indicated. The colunins
WEe v helow cover mdiotelephiong,
Endordcments
335 2R3 WRQKQ R6TXA K2QOME 315 WEABA, 'S-'[‘?UOR WIATO
WaSH PY1FH K4TAG DLIKE  WBIFD ZLIAAS  W4aREN
Woare {.’IQ?;;M WeNV]  WAIVWI  K6SSN EnERv ~ XEIKS 200 Wwash
328 WA4MUB WURE WIABT R6IMB W2GON 250 ADIC Y6
Z1.3t5 WIKS Z56IW W3TVE LABCS . = - WIGKP
r WA3LUV ~ ONSAX 305 LATIR K7PX1 WIDBG
120 WAQIVL 220 " . FROW ONRAW
711 HW ] WwapuQp W2sIM WSHIA N YVIAY
WSET FaNB WARTPL  Wasr 100 HK W0 FY4AP a0
WeNIU 270 KIAFQ WoTMU WA2ZBCK ' KeMHD VI(OKS I
: opzRGL  KOEUR  woowiE  wazERT WAHE OZ5IT WB2BEE  KeSSN
s ozite  KeGAK ‘ WASKEO ZL30Y  VETSB WBEDXU  HgBEL
K2PXX  pyipg KSDKD WANG ZSeBBP  WIAA WASODGR  whH2OKG
wFIVG WEDX WI1EHT ion WAPGW 190 W1HOO WoH] W3ART
WSHIA  graaap  W2ABL  papr WA4SPC ! WEVNEL  WASUGE  wascsT
WoHS - W3AKW  iown WReW A EH6OR  WENXF 180 WIVRO
260 WIHTW S S REW WaKNH WEZOK N WRIPA
310 Kahkp WREWIW : s KHPYD j
) K6TF WBAKZG  parwy T3P0 280 YNTRTS FAgUC WASY FW
KSOM  ypgp  WoDE Kavrl GaUML o WIDE
3as KEIKR  ZL3GQ garpr KuMy wicpL VAW
DLTAP 44 00 WIEQY 120 KoLka  CXICN WiICRE 120
: wiDFk . WIEVW GaLK W3HNK ABNE
joo RRECW FOSBY W2EGI Kiwis wasmus WIHAB WAVNG Hk un
K2AB  K&RWL  GiKAA  wB20KG  K3GYS Wagosl  WGRV TUINF]  aas
KP4WD  WIAA 11 T™ WINNE KBRCT ZLIMN WeZL b M;R
OKIMM = WAIHV  K4IE WasD UTSKDP ' WRIHIN Kttt
WolHN  WSGGE  KgHOD  WwAelvp  WIHRJ 1o 270 CTIHF KeiMZ
WeOW VKIKS YWIGSP W2IED WiOLG : DLTEP KTUBC
290 WBIREE  WATARD  Wihmw aLaaap  DION KrapBk  KBLUH
KIIHX 240 WER WABYFW wral - KIDRN SMEAWD WINNE
VETSE KEPYD  waAgQAM  WASS() WH2NLM 264 K2AB WIBGD WASQFQ
YE3YE KIYHA ¥II2NFEI WANRA VETDL Wa0 w2l WHﬁ(’-u!"[
WABRE  OZTX 140 WASQEQ WAaISE  wWeAll WwArloM  WAgTVC
WIMX whipGM 18D GIFVC WSDKL
ZL1AJU  WIHDZ  K4RDU  JAGAWF  WARGTES

WAlNUY E22
WAGETC (33

XEIHS tos
W4PGW 104
EvBWo 103

WHeWHM oy
WolKAA gy

Endorsements isstted for confirmations ceedited fromJunet
through June 30, 1970 are listed below. Endorsement listings
from 120 through the 240 level are given in increments of 20,

days (no, I don’t remember thein either) it was
often the custom for a station about to transmit a
CQ omn an apparently empty band to send a
tentative American Morse C (didit-dit) to inguire if
the channel was occupied, If no reply, then he
could go ahead without fear of QRMing anybody.
However, if another station was listening to a weak
signal not heard by the prospective CQer, he would
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send didahdididit and the prospective CQer would
wait untif the other Q80 was over.

Signals were a3 nuch as 2 megacycle o1 more
broad in those days, so the need for cooperation
was great; but there were very few signals com-
pared to today’s mess on the bands, so actually the
need is just as great today as it was then, maybe
more 50,
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WI1AW SCHEDULE, SEPTEMEER-OCTOBER

The ARRL Maxim Memorial Btatibn weleomes visitors. Clperating-visiting hours are Monday through Friday
1 -1 A BEDST, Baturday 7 p.M—1:00 ast. EDET and Sunday 3 row~11:00 p.v. EDST, The atation address
i8 225 Main Street, Newington, Conn., about 7 miles south of Hartford. A map showiag local street detail will be
sett upon request. If vou wish to operate, you must have yvouz original operator’s license with you.

Sunday Monday Puesduy Wednaday Thursday Friday Saturday
g L < C,W,-Opst >
wo20-0030* ... . 3.7008 14.020 14,020 7.1508 14.020
0030 L 2.7006 14,100 14.160 7.1500 14.100
L 3 Phone-0YBSE
0105-0130¢ . ... 3.8 50.120 145.600 1.820 21,270
0130 Aerier==(JODE PRACTICE DAILY? (35-15 wpm TThSat), (5-25 wpm MWFSn) ——-mer}-
0230-03004 #.E50 0 1.805 U 5.555
Q300 . % RTTY-OBE >
0310-0330* 3,625 14.085 7.085 14.005 3.625
0330 < Phone-(OB&% e
0335 7.220 3.820 7220 3.820 T.220
0400 < CLW.-OBS? >
0420-6430 3.7008 7020 3.945 7.1508 3.520
043!_]-0500 3.7008 080 2.945 T.1508 3.555
3w ... “—~—CDDE PRACTICE! (5-25 wpm MWF), {35-15 wpm TTh)—=——}.......000
1760-1800 ... ...e.n. 217080 a1/288 ©1/288 21 /285 217285 L.ieieees
1000-2000 14.280 7.255 14.280 7.255 14280 Liiivaane
20002100 14.100 14,280 14.093 21/28% T.080 PP
2200-2300 217288 21.1008 21/28% 7.255 14,280 Liiiee...
23002330 . -ene- € r o ieeeeanae e RTTY OBEET ... ...... ..couuues P
2330 <€ CODE PRACTICE DAILY! 10-13-15 w.p.m. >

W OBSY (bulletins, 18 wom) and the code prastice on 1.805, .52, 7.02, 14.02, 21.02, 28.02, 50.02, and 145.6 MHa,
% Phone (B rbulletins) .82, 3.82, 7.22, 14,22, 21,27, 28.52, 50,12, and 145.6 MHz.

SRITY OBS (bulleting) 3.623, 7.095, 14005, 21.095 and 28.095 M Ha.

4 Brarting time approximate. Operating period follows conclusion of bulletin or code practice.

5 Qperation will be on one of the following Erequencies: 21,02, 21,08, 21.27, 21.41, 28,02 or 28.52 MHs,

& W1AW will listen in the Wovice segments for Novices, on the band indicated, transmitting on the frequency shown.
T Bulletins sent with 170-Herts shift, repeated with B50-fertx shift. .

Mainkenance Staff; Wis QLS WPR, * Times-days in GMT. Operating frequencies are approximsate.

This tentative didit-dit signal is used in some cw
nets, to indicate a station wishing to report in, No
veason why it cannot alse be used to ask, on cw,
“Is the frequency ovccupied?” Shall we popularize
it? No need to comment, this time. If you like the
idea, use it, Should someone ask what it means,
refer him to OST. - WINIM.

Note: WIAW will be closed Sept. 7 for Labor Day.
WIAW Fall-Winter sked will appear in Oct. Q57

times/days and CGMT 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.

ARRL QUALIFYING RUNS 10-13-1% igg EK?I Egg; daily 2330 daily
N 5.71-10- 9:30 P.M. EDST SnTThS 0130 MWFSn
Any person can apply for an ARRL code j1z.2p.25 6:30 P.M. PDST
proficiency award. Neither Leapue membership nor ¢ 4. 10. 9:00 A.M. EDST MWF 1300 MWF
an amateur license is required. Send copies of all  13.20.25 6:00 A.M. PDST
qualifying runs to ARRL for grading, statiog e 45.30.25. 9:30 .M. EDST MWF 0130 TThS
call of the station you copied. If you qualified at  z¢.15 6:30 P.M. PDST
one of the six speeds transmitted (10-35 wpm) YOU 35 3p. 95 9.00 A.M. EDST TTh 1200 TTh
will receive a certificate. 1f your initial qualifica- 2.5 G:00 AM. PDST

tion is for a speed helow 35 wpm, you may iry
later for endorsement stickers. Each month the
ARRL Activities Ualendar notes the qualifying run
dates for W1AW and WeOOWP (WsZRIJ, alternate)
for the coming 3-month period. WIAW will
simultaneonsly transmit a qualifying run on 1.805
3.52 7,02 14,02 21.02 28.02 50.02 and 145.6 MHz
at 0130 GMT Sept. 11. in converting, 0130 GMT
Sept. 11 becomes 2130 EDST Sept. 10. W1AW will
transmit a qualifying run on the frequencies shown

The 61 30 GMT practice is omitted four times a
year on designated nights when Frequency
Measuring Tests are made in this period. To permit
improving your fist by sending in step with W1AW
{but not over the air!), and to allow checking the
accuracy of vour copy on certain tapes, note the
GMT dates and July ST practice text to be sent in
the 0130 GMT practice on the following dates.

above at 1300 GMT Sept. 18, In converting, 1300 Sep. 14 It Seems to Us, p. 9

GMT Sept. 18 becomes 0200 ENST/o600 PDST Sep. 17: The Solid-State Receiver, p. 3§
Sept. 18, WEOWP (W6ZRJ, alternate) will transmit  gep, 23:  Amateur Radio Public Service, p. 58
a gualifying run on 3590 and 7129 kHz. at 0400 (g, 2@ Happenings of the Month, p. 66

UMT Nept. 3. In converting, 0400 GMT Sept. 3
hecomes 2100 PRST Sept. 2,

WI1AW CODE PRACTICE

W1AW transmits daily code practice according
to the following schedule: showing speeds, focal

112

The subject of practice text for the following
sessions is Understanding Amateur Radio, First
Edition.

Qet. 5
Cet, 9:

Not-So-5mall Points, p. 137
Building Your Own, p. 137

=
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* All operating amateurs are invited to
report to the SCM on the first of each
month, covering station activities for the
preceding month, Hadio Club news is
also desired by SCMs for inclusion in

Fhese columns. The addresses of all
SCMs will be found on page 6.
ATLANTIC DIVISION
DELAWARE - SCM, lotin L. Penced, KANYG - SEUPAM:
WIDKX, RM: W3EEB.
felaware Sectionul Nets

Saturday: 1800 EDS U 3908 IPEPN
sunday: t 300 EDST 3908 KEFN
Mondav: 430 6DST 145,260 TTMN

The lJelaware Six-meter Net 18 without a net conirol and-several
members are waiting fur this net to start aguin, 1t vou are able to
take rhe NCS job, please write WA3IDY G, WAICDV and WA3DYG
wort the Delaware ARC Homebrew Contest, WAZDUM is experi-
menting with 2 meters, WIDEL is host to company [rom Colorado,
WIHKS is piving the rig a rest and tzking up a litile goli-ptaving.
WNIMMB won the Mavenick Movice Contest. hMany thanks to the
hard-working group that put ona very guod 1970 Hamfest, Maffic:
WAZDUM 172, K INYGIY 3,

FASTERN PENNSYLVANIA — SCM, Geotge 8, Van Dyke, b1,
WAHK SHC WICC, BMs: W3EML, LJMV() WIMPX, PAMs:
WAIGLE, K3PSO, VHE PAM: W3AKGQ. OO reports were reveived
from K3DRT, KikMA, WAMDY, KIWED, WIKEK, WAIREC:
OBS reports from WA3ANL, WAIIKQ, WASEEC, WAINVQ; OVS
reports from WASFEC, WAIIWL, WA IROQX, WAINVO, WAIMCK,
WALHIT, WAIRET, K3IVAX, KIWEL, PSHR: WIRML, WA3CKA,
WIMPX, WAIISH, WABFTX/3, K3OIQ, BPL: W3CUL., K3INSN,
WIVR, WIMPX, WARKTX/3.

Net Freq. Operatex QNI QT RMIPAM
A kAR v 6145 P M. 734 267 W3IMPX
PTTN laln Ly 6 P (L) (K] W3IMFX
PEN FED M-k 50 BM, as5? Jis Kipso
LPAEP&TN kel Dy & P.M, 288 142 WAJGLI

Field Uay messages were tevetved from WASRGS/3, W3IQV/3,
KISSCI3, W3NK/3, WICY3, WIMTR/3, KIOWW/3, KIHNWM,
WABIKOMSZ, WAISZB/3, W3INNL{3 and WAMKOM. W3CUL
reports it’s good to be home and near her own doctor. K3NSN &3
avtive on the Missionary Net. W3VR reports skip acted weird in
June, Well jt happened atter § 15 months - W3EML didn't make the
BPL, W3IMPX is using the FD) antenna tower for esperiments at
Jwige, WA SAE] has been elected by the GRS appointees in FPA ax
RM of the PTTN, Thanks.a tof to WIMPX for carrying the load of
bath EPA and PITN for so long Congratulations to WAJAFT,
WAIATQ reports the W3 YLs were wefl represented at the MidWest
¥ L Convention, WIHNK wurked the Phone Ol week end from the
Cagribean area, WASH[T opetates a sevond station, WA3OSS, fram
the klwen Ingtitute, Phila Co. AREC Net is shifting from %:30 to
w0 PoM. WASEUY got his WAZ awaed. WIADE has ectired this
motth and expects to be more active, W3ELU 15 plaving with 160
meters. KIVAX, KIWFW, KINYA and WAZWLN graduated from
frroxed U, WAkl s still battling up &ill to get IRC ARC oo the air.
Three new Novices reported by B IWEU are WN3OSI, WN3IOSK aad
WN3O0SM., New officers of the Mt. Airy VHE ARC are £311Z, pres.;
W3CHD, sice-pres,; WABRIV, ree. secy W3SAO, corr. secv.s
B 3GAR, treas; RIUIC, K3BPP and WA3SLNH, directors, W3GOA
sure is a patient guy; after 13 vears he finally ruude the achlevement
awird from SJRA by working 35 members, all on 6 metess, [ hope
Al the antensa bepuirs were cospplered this summer and that
everyone had a fine vavation, Twaffic: W3ICUL 3785, WIVR 1148,
WIEML 429, WiMPX 418, WAIETX/S 239, WAILMO 1533, K300
121, WIHK Tud, WAIWL 104, WASIZE 88, K3PIE A7, WASAFI
65, WASATO a6, WASGLL 58, WAICKA 47, K3BHU 46, K3IMVO
41, WASLVC 39, K3PSQ 34, WIVAP 29, WASHIT 14, WASIHV
13, WAINVO 12, WAYC 10, WAIOSS [U, W3EPC 9, WIENR 8,
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WASLRC 3,
WAZISY 3 WivA 3 WAADE 1, WASRIQ |, K3kMA 1, W3EL 1,
RIFOB T, WASIAL 1, W3LD. 1, W3KEK 1, WAIKKT 1, WAIKOX
I K3VAX L W3YPH 1

WAIIRG H, KIHKW 6, WAMWE 5, WASILY 5,

F3TH ANNUAL PENNSYLYANIA Q%0 PARTY

Tins vontest, sponsored by the Nittany Amateur Radio Club, wilt
take piace from 2300 GMT Sat. Sept. 19 to 0200 GMT Mon, Sept,
21, 1t is open ta all amateurs, Stations may be worked on difterent
bands and modes. The exchange will be: Pa, stations send QSO
number, RSITH county: non-Pa, stations send QS0 nuenber, RS{T)
and ABRL section or country. Logging information: Show date/
time in GMT, QSO number. station worked, AS(T), county worked
tfor non-Pa, stations) and ARRL section for Pa. stations, band and
mode used, Suggested frequencies: Actiaty will be found around 75
IkHz wup trom the edge of each cw  band and
JHBO-7280-14280-21325 on phone, Check phone bands on even
GMT hous. Scuring system: Pa, siations count 3 points per
out-of-state ISQ, 7 point per Pa. QSO, multiplied by the number of
ARRL segtions and other countries. OQut-ot-state ssations count ong
point per QSO0 ‘multiplied by the number ot Pa, counties warked,
Awards: {Single operatar station awards only, Multiop, in & separate
cutegory.) Certificates yo to each tirst-place station in each ARBL
section and ¢ountry, Second and third-place rertificates issued
where justification warrant. Any station qualitying for the Pa.
Counties Award will be issued the award free of charge [minimum
gualiticatisn is 3 countiest, Nittany club members ineligible for
awardsfcertiheates, The mailing deadline is {ct. 19, Send vour log
to NARC, Box G0, State College, Pa, 16801,

MARYLAND IMSTRICT OF  COLUMBIA - SOM, luhn
Munhalland, K3LFD — $EC: WALQY. PSHR (June)y: W3EZLT. BPL:
WANYS, WITN, New appointments: KIAHR as b Hartord
County and WAIKGQ as ORS, Endorsements: WAZLYS as (RS,
WASAIR 2y EU, W3IGN as OO, KIZPTY3 as EC, K3LEN us OFS,
W3IPT took time uut trom chasing DX to help K4CD/4 make 700
Field Day contacts. Your SCM received Field Day messages from
the fellowing: Howard County ARG (WASNIT), ARINC/COMSAT
Clubs  iW3KS), Guoddard ARC (W3IHXF), Chesapeake ARC
{WAIGAUY, WHUNZ-WIYUG group, W3LN group und Bowie ARC
PWNINNG), WAITYY will be ORT most of the susumer, WN3MEL
was *in the field™ at Thomas Point neas Anoupolis tor Field Lav.,
WITQS is recovering from surgery, W3CDO 5 spending the summer
in [T1- and E-Lands with 2 6-meter vig beside her, W3BWT has been
“on the g6™ in and around the scustheastern states by car and by
plane, CW lron Man W3TN has been nwking the ronnds of the
traffic nets: MDD, HBN, MDDS, 38N, VN and VSN, WA3GVE is
back on his QBS schedules after some? time out for coliege »haii,
Chib atl individual memberships are being offered by AMSAT to
anvone interested wn upcoming Oscar & operatinns for DXing,
voutesting und  traffic, For details, contact AMSAT Box 27,
Washington, D82, 20044, Congratulations to K3EQF on graduating
trom Capitel Ingtitute of Technology, W3FA got a Certificate of
Merit Frora NSS for copying the Armed borces Day CW message.
K ANCM joined the Frederivk ARC ming at its Field Day site and had
fun. W3IHCY says W3LL underwent surgery and K3LR]I completed
urmther overseas ussipnment, W3IEQV is participating in the Youth
Opportunity Prograin throuphont the sumemer. Traffie: WA 3FXT
I2R73, WASIYS 520, WIIN 254, WAEZT 121, W3F(CS 46, WiLOV
32, WAIFA 29 KALID 25, WASHY 22, WAZNW 21, WAIGXN 19,
WABCP 17, K3GZK 17, WASIHW 13, WAILK] 11, W3LQY 10,
WAILWL 9, K3QDC &, WAIGVP S, W3IFTU 4, WABWT 2, WiGLR [,

SOUTHERN NEW JERSEY — SOM, Chatles E. Travers, W2YPZ
- BEC: W2LVY. BM: WAZBLY, PAM: WEZUVE. 1D reports are
hepinning 16 rull in with exezilent resuits shown. All individoals,
clubs and other groups are to be wommended For their accoms
plishments, great and small, The West Jersey Radio ¢'Tub held forth
n the Kennedy City Park of Burlington, N, K.20PN, ciab pres., is
very pleased with the activity of the clwb, Other wfficers are
WAIF, vice-pres. in charge of activities and WR2LX A, scoy,streas.
WAIMGY  received the A-1 COperators Awaed. WR2TKR was
graduated trom Burlingtan High School in June, WHBIYCZ com-
pleted his freshman year at Butgers 11, WR2DRG vontinues on the
Public Service Homor Rnll with » total of 43 points for [une. OO
W2ERYF informs this office that there were no “citations™ issued in
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{une, W2PLV, now vacationing in New Hanpshire as portable nne,
submitted the following report for the N.J, P and T Net tor lune:
ONE SU0, traffic 220, The net was not in session during FD
operations. W2BLM operated mobile during Vield Day and made an
shcellent record. The mobie rig will serve him well in his coming
anadian trip with his Koy Scout [roop, W2 retired from the N.J.
Bell Telephone Co. A recent appointment s WA2EGS of Pennsville,
N, a very dedivated RAUES member of the state organization and
also P8, WA2GAA is o recent OBS appointes, Traffic: WBIUVE
146, WHIDRG 108, WB2IVES #S, WIPU 53, WIBLM 44, W2YTZ
19, WR2HFIT 10, WBIWHH 4, WHB2SFX 3, WB2ZAPX 2, W2I1 2.

WESTERN NEW YORK - SCM, Richard M. Pitzeruse, K2ETK
-~ Asst, BCM: Rudy M, bkhrhardt, W2PVI. SEC: W2RUE. Other
leadership appointees amd section nets appear in last moath's
Ktation Activities codumn. K2BKU spent a couple of wocks on g
bXpedition to VI3, The Bultado cepeater is now KILDT, with
W2LUP the trostee, WB2ANNA has been active this summer from
Moose Mount Lodge in Warrern County, WE2YQH and W2EXA
uperated trom the Nidgara Frontier DX Association’s FD site as
WIMU/2. W2RUT injured his knee but is back on the active list
now, WIEMW has worked enough AX otations to apply for the
Aussies Cock Award. RAGE plans big things apain this year for the
New York Htate bair. Lock for W2AK/2 operating from there,
KZKIR has launched a new bU-Tt. fower with such things as a
4N-meter heam on top, KE2XQT meceived the NCARCT Ham of the
Year Award, W2ZIDM is looking for a skyhook to put his J-meter
beam on us the trees ure voowding it now, WZAFB cumplained
bitterly about the poor conditions, but then found the bad antenna
relay, WAZANE has been granted Life Membership in the Utica
Amateur Radio Ulub, W2ZEMX has & new Hornet mobie, W2EMO
wnt his picture in the Buffale Feening News. WAL s 510 from
Cheektovwagt, WB20ON{) presented the new ARRL film on Channel
4, Ruftalo, KICEC hak a vew homeprown final. WICEP is the new
cditor of FCARS Monifor. Dave abw supplied some interesting
comments on WAPAN’S CD praposats, By the way, take the time to
mad about those porposals in the July (b Bulletin and muke
comment to WINIM, WAZBPT tells that a 60°W4 type navistor cun
he cooled neatly with a Finned heatsink designed for traunsstor Ttes
cases, Keep o watch out for the Syracuse VHF Clubs wirnual VI
Roundup 4o he held in mid-Oct. NYS harudled 243 messages in June
with 646 check-ins, WH2VVE hopes to have the fm é-meter g
operational suon, WAZAWK unnounces that K2BXG is a new Asst.
' in Onondaga County, W2CE fells of upcoming AWA shows af
the National Convention in Baston, NCARC held o trarsmitter hunt
m which # recording of a geacrator-like noise was played through
the hidden transmitter simudating background nowe, {'VARL huld
118 Annual Hamtest. HWPL: W2O0E, PSHR: WIFR, WAICAL,
RIKTK, W20OU, WAZCU, WIROEF, WIMTA, KIKIR and
WAIBEX, Trttic: WAZCAL 272, W2FR leo, W20E 2pd, K2ZKTK
7, W2QC 135, WARIUU 131, W2RUF 123, WIMTA 1ii,
WIHYM BY, WIFD B 63, W2RQF 52, WAAPDM/2 34, WZALB i,
WEB2YND 30, KIKIR 28, K20V I8, WA2BLEX 25, WEB2HLI 25,
WIMSM 27, K2IMI §9, W2DRU 18, WHIZDK 16, WBILQP 13,
WAZAWK 12, WB2FHS (F, W2WAM 7, WAZILE b, WNZLCC 3,
WIPVT 4, WHINNA 3, WA2PZD 3, WA2ANE 2, WICLP .
WAZKAT 2, WNINLZ 2, WIRHT 2, W2EMW L. Total 2027: last
sepr L1129,

WESTERN PENNSYLVANIA SOM, Rober: b Gawrvla,
WINEM — SELC; W3KP), PAMs: W3IWER, KIZNP. RMs: WA3AKH.
WAKUN, W3LOS, WPA CW ‘Fraffic Net mects on 3585 kiz at
1002 daly; WPP (Western Pennsylvaniz Phone Net) dady at 02007
o $953 kHz ssb, Since a chanpe of SUM hands has taken place, it
wuald be greatly appreciated if afl the WPA chubs would send their
newsletier to the abovementioned SCM, 1 wish to take bits of
information from the newslettee to use in iy monthiy cyluoin in
8T Thank vou, Lhe koothills Radio Club, vin WALWW newsletter
reports that its recent hamfest was 4 real big succesy with WA1PGI
and his committee Funming things this yeur, The club also reporis
that WA3MST is now 2 General {lass and WN3IOSG finallv made the
weade, "The Indiana County ARC has Big news with WilY1’s QRPing,
It seems that CIHF worked 4 Russian (whom he logt in the QORM}
then turned asound and worked o chap in Panama. Who wys we
tived big power!l hear that W3FVU wurked some long-haut mobile
yctivity by working an auto three cars in fran of him. WAINCH
o aperates with @ aww Heathkit SB-102, Upograts go to
WNIOTE, his XYL WN3OTO snd their id.vearid son WN3OTK,
who hecame Movices simultaneously, WHNINU and son WNIONT.
plug WNIMITD, are new Movices in the Baden ans. I'he Mittany
Amzteur Radie Club reporis that its Annual Pennsylvania QS0
Party will be held the 3rd week end of Sept, 19 and 20 and requests
wdl Penna. amateuss to participate, especially from any rare conoties.
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| hear that K3IHZL and WAVEQ have newlv-avived harmomes. Qur
congrats, Hope they become good vw operators. WEA Phone Net
1eports 34 sessions, 77 ONIs and 33 messages. Traffic; R3ZND 131,
WINEM 115, KIHKK 112, KIOWS 35, WiILOS 38, R3Z0B 24,
WAINAZ 14, W3YA L0, WIUHN 9, WASHLL 6, W3SN 6, WIZUH
4. WAMYA 2, KASTN 1. Total 523,

CENTRAL DIVISION

HLLINOILS — 8CM. Bdmond A. Metzger, WYPRN —
RM: WAYZUE, PAMs: WAIC P and WAYPDI (vhi). Look (.ouutv
B WYHPG, Net rr:ports

¥et Frro, Timer Zjjavs Pe.
IEN F94n F400 50 9
TN ATan i Dy el
NUPN LS 1500 M-ta

[ 800 M-E 91
11 PON BN 2ids M-b

L2430 M-F bl
Ht PON 145.5 00 MWE ia
L PON 0,28 oo M +
Git. Lakes 3937 NEig Dy

WYIHRY seports that the Ninth Region Net tratfic for the month
wis 490, New Novice in the Springfield ares is WNIFHY. WASZPL
i an I gath u Heath Twoer and an eight-element yagl K9YWYX
moved to Rogers Uidy, Mich., and js now WEIWH. WAIVMP
received his General Class ticket. KOHLC is recuperating irom
wrgerv. WESDPU hos aecented the asst, mer. position of CAN.
WARLXU has a new mint beam. W9LDL reports that the Lee
County RACES rall is K9CTLW and that the evvipment inchudes
three Galaxy 2-meter trapsceivers, WNYCZS passed the CGeneral
Class exam, KYASM will he operating as fVE until Sept. Western
[Uinois University Amatear Radie Clnb has pesctivated its club
stufion, W3YOL, in the Physics Hkg, on the campus, WASUCE i
the pres, of the riuh. The Breakfast Club Annual Homfest beld in
Paimyra had a BB turnnut as usual, WASTXW and WAYQC'H were
featured on an mferview show on WIVS, where WASOCH is
empioved, 'he show was Field Day publicity For the Kishwaukee
Radio Club, WOLNQ made fap ew honors in the ¥1./OM Contest.
WBIU'LN is u new General. The Mmi-Hamrest, sponsored by the Big
Thunder Amatear Radio Ciub, will be held in_telvidere Aog. 13,
WADBWK has a new e-meter antenpa. W9FBE iv displayaing hig
newlv-geiuired Amatenr Extra Class license, The Six Meter Club of
Chicago held its 13th Annual Hamfest at Brankiort. Hi, and
Hamfesters picncked at Santa be Park with many evebatl (S0s,
Fhe Cliburtan Radie Mobileers annvunces the Thisd Anmal
Tot-Meter Heunion, Sum. Sept, 2U, (970, at the Jahet Beach ¢'lub,
fodiet, [1L Just as before, there witl de no admission charge. and na
formal activities ure planned. The rounion x 2 chance to pet together
with 161l other enthususts to discuss equipment, opueeations, noise
problems, X, use of trequencies, ete. Last year’s mobile etficieney
wantest evoked se much discussien that it may he repeated with
evised rules. Klides apsl snapsiots of vurioux 160 favouts will he
shown. the Joliet Beach lub 1 jneated on Kowell Ave.
immediately adjucent to nterstate Route X1). For those whoe wish to
stay ovei, there i a lotiet Holiday [on. and 2 Howard Sokason
Motel nearby, "lalk-in ag TXED kHz, kor additional information,
please vontact Bary Mulvaney, WASYDO, 14128 W, Plavheld i,
Crestwood ol443, WAYWNESY {5 the only KFL cecipent for the
menth. Traffier WASWNEIS 564, Wokv] 16X, WalL¥ 100,
WANXG 86, WYHOT 76, WRYDPU 6!, WAYZLE 68, WBIHAX/S
al, WAYRTE S8, WAVEPL 54, Wbk 44, Wi NO 42, WAYNET
42, WASLDC 21, WoPHN 200 WIFH 15, WIHIM 10, WoLDU 7,
KOEHSK 3, WAYZXU 4, WBOAJR 2,
INDIANA ~ SCM., Wiltiamy (),

Jahnson, WOBLQ - JE0 WIRC, RiMs: W9FC, WIHRY, WA9WMT.
FAMs: KICRS, WANIHX, (VHE) WyPMT,

Ners Fireqy. Iipmeg£)avs ie, Mgr.
IEN Ml F330 Dy 2300 M-F 142 AYOHX
I8N o R0 Dy 21 4 M-S 342 KYURS
* 300 2K
AN 3056 Dpon Dy Kol WAYWMT
TN 2740 DOBD |3y 13 WARTKY
PN 3aln 245 Sy o4 WARLIMEL
FONVHE 50,7 F2nn M-Sy k) WAeTIS
Hoasier VHE T3 WUPMT

With deep regret 1 report the passing of WIINY of Lort Wayne, ind.
VIN net report for May was b3, Columbus ARC's new officers are
WASGLM, pros: WOPIN, vicepres,: WUFIL, seoy,, WAYSBE, treas.
The I'TN Net has been chaoped to Ind, ‘Traming Net, Anvone who
wants to learn how to handie traffic on ew should check in, All are
weivome, At the June 13 Indiana Amateur 1V & UHF Club meeting
FARLEG spoke on fow nuise pre-amp for 432, Gury Davies of



EIMAC’s new family
of outstanding f .
power tetrodes |
offers 13
impressive
features:-

4L¥8008

LA vt

4CXBUAT

4OHE000

(1} High linearity, 3d order products — 40 dB or better, distributed amplifier
service in airborne ECM

(&) Low input capasitance. Typically, 45 pF. gear, and r-f pulse application.

i3} Over 800 watls measursd output at 865 MHz, Another example of EIMAC’s ability to provide to-
(4) Very high gain-bandwidth product. Gver 125 MHz. morrow's tube today! Here are the numbers to prove it
5y Low grid mt;s-rcepnon in lingar amplifier service. wes | e :g:e m:t:f TIL'EEE:R: s
(6) Low drive, Typically 40 volts for class AB-1 o e ity | amperes | Jamin | "
service, Easi ive i E ! WIDESAND
;er'\ncm. Easily Vdrlw.bn at 150 MHz with & watt ACXG00R 59 oo 1SN e || s o | HDEsAtD
solid state device. ACX6O0F | 765 ! SERVICE
- e . R . . GCWROUB [Ri « WIDERANC
(7) Plate dissipation up to 800 watts, Both air and :cwm:r ?ﬁ: 330 | gn | tawo | w0oa | 06 | e MIPLIFIER
liquid cooling availahle, —
. LI I VPN [ (U IO [ wow | LWERR
(8) Coaxial base adapter available. 2509 7| hke - - ShRVICE

(9) Shock-resist d service. . .
(9) Shock-resisiant design for ugged service WMore? Qur Application Engineering Department's

(10) Z0 kW puise output at 430 MHz. ability to design tube info circuit means less engineer-
(1) Very low cathode lead inductance. ing time lor you. Far all-around capabilily, talk to

) ] EIMAC. For circuit and application infermatton on
(121 5-pin base acapted for heat-sink cocling. these new power tetrodes, write o EIMAC for our new,
(13} High grid and screen dissipation ratings. free gpplication bullelin #14, Using the 4CX600 Family

Felrodes, Or contact vour nearest Varian/Eimac Elec-

The unigus 4CXE0Q family is an exciting result of tron Tube and Device Group Gffice. They are located in:

EIMAG’s CAD (ecmputer-ajded-design) program for

ceramic/metal tetrodes. Closely controlled parameters Albuguerque; N, M. Dayton, Ohio Santa Moniea, Gafit
i . . s i - . Alexandria, Va. Los Altos, Calif, Scoitsdale, Anz
permit intermodulation distortion limits fo be included fdlanta, Ga. Melvilie, & 1., N. Y. Springtietd, N_J.
as @ detining tube characteristic, establishing new Gherry Hitl, M. J. Park Fidge, 11l Svracuse, M. Y

L Clearwater, Fla. Hichardson, Texas Waltham, Mass.
criteria of performance. o oo

EIMAC's advanced segmented cathode and elec- International Sales Otfices are located in:
i ; i ; i ; Ausiralia Itaty
fron fo‘cqssm‘g ccnm_blne W|Fhlan unusua!ly high figure Henalu Japan
of merit in this family, providing you with tubes useful Grazi Soandinavia

: : > : srvices: || [TEPa : Ganada Switzerland e
in widely diversified services: linear amplification, high France United Kingdorn and division
reliability aircrafi-to-ground communication, wiceband Germany Ireland varian
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high current operaﬂoﬂ
proved elg
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thodes lef yoll handle more powp
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Cafumbins spoke on cimperas and WOIY tatked ahout 1296 gear he
cnnraers hicige with that was built frome the AREL VEE Mo,
WANRT revered his 35w pm eertificate, Grant County 4 RCs jew
offeers are WIAYD, pres.) WASYOH, vicopres,: WU, treas.
WNQZIS, soy .. WOMNVL trudee, W9l I1 has retired and pow il
hive miore time ior Bam radio, Field Day activity aas geat and
confacts were made on 7 oamarenr bamis trom K0 to 144 OIN
Homor  Roll: RK9VHY 23, WaBHP 23 Wals 120 $ooLtw 1,
WAIWMT 21, WASZKN 19 WAYKAG 17, KOWWT 15, WB4OHBD/Y
13, Amateur radic evists becauss of rhe service it wenders, BRI
certificare went to WOIYD, Lairffie tluner WI3HO 260, WARZSK
230, WOGOW 182, WOHRY Inth, WORWH (41, WAROIHX 141,
WAIVZRL 136, WLV 120, WAYWAMIL 113 WAYKAG K4, WL
R KHCRS 71O KARWO) b3, WYKL 64, WILCU 39, WR4ORZ1Y9 3K,
E9LLE 300 KOVEY 30, KIY KM 15, L9R1 4 M4, Waniaz 21,
KIKTB 19, WAYBHG 16, WASUHY 15, WYY X 15, K9ORY 13,
WAbJL T4 WOPM L 1), WARAXE 10, W9DZC 7. WIH{WR 7, aRn
SOWORD 4 WUDOK 20 KYOIY 2 WAMVRG 2L WOAOW 1. {hay
WASZEX 197, WAYVIM 74, WAYMXG 10, cApro WAOMXG 0,

WISCONSIN ~ SCM. S M Pakorny, WYNRP - SEC WONGT,
PAMa: WASELT, WAYESK, WAYOAY . WAYOKD, WASONI, RAs:

WPHQT, KYKSA,
Ners Freq. Timecdifes ARV NN Mar,
BWN 3YBS kHz *1245 M-Ra 394 U8 WAYOAN
[ 3uHS kY * 1800 Ny WASOK P
3925 hHe 1801 M-} a9ir ug WakvCM
F9R5 kHe¢ #2300 v [ e de] %4 WAIQNI
dang kHz fondn [1%a 43 4 haksa
W6a3 kHz *01 13 Dy WaHOT
3 kHz Yl a0 S RTEY Kahe

SW2ZRN 14535 MHz *a230 L1y 2] ¥ WAYYK
SWaRN 30,4 MHz *0301 M-Sy Tol W AWRZT
*All nets one hour earlier Jurmy Tavlight Saving Time, Netice:
WuSN changed from 3780 kH7 to 3667 KH7 July 1;same frequeney
as WIN, A Few pet wamigers didn't get veports in this month.
Deadling is the dth ot the month, T 1 pet them by the dth, that gives
me 2 cotple of hours tn get them out vo that they are 1n the mail by
the 7ih, New ORS certificate went to WAQOMO: WSBN cettificate
to WBYBIR, Renewwd FC appomtments: WOCUS. WAYIZK,
ol QC, WYONL Renewed ORS appointments: WOAPB, WURTP,
Reneweid OPS appointment: WAYTZK, Your SCM receivied 13 Field
¥y messages. Some of the statjons reporting Field Day activity:
WEBZAMY, WoCQ0, KOGSC, WYIRM, WoICh, Wolz, wWAOMO.
WYOUT, WAIRPG, KOVWQ, WAIWLZ, WWYYT, Traffic: K9CPM
HMLOWBORIR 1SH, WASON] 76, WAYOQRED 61, WOESI 45, K9TBY
43, K9FHI 41, WOKRO 41, WONRP 3%, WAYOAY 38, WOUMT 34,
KAIPS 37, KAKSA 34, WAYZTY 19, WODXV 7. wart(d 20,
WOIHW 17, WAIPKM 135, WOYT 15, KULGU 14, WAYLRW 11,
WAGEDZ 7 WASICE/9 7, WION] 4, WAYSAB 3,

BAKOTA DIVISION

MINNFESOTA - Acting SOM, Hob Schoeming, WoBE  Shy:
WARNIMZW. RMs: WARERW, WARLAW, WABAALL, PAMs: KAGYO,
WADDWM, WANEHIRM, WAGMMY, WABOE], Met schedules e
listed in fast maoth’s Q87 Please subit annogneement ot our
proug’s actiites at least two months in advance tor publication,
Chech tenewal dates on your appuistment certiticates. With ali the
talent aviailshle, the SCM ciection shouid be inferesting, Be sure to
participate. Field Doy activity reached g aew high for the section
this summet with an estimated 25 too 30 clyb and nen-club groups
partiipating. With vaatiens veer, frafTic activity should increase,
although we have nwdatained a high leve] of trathic reports during
the summer months, Special recugttion atd awother BPL for
WAYVAN and his tremendous Jooe tatal, Fhe coergency et wis
wetivated at least & times during June, but we escaped serions
wedbher grperge neies this year, Woe are sorry to announge the loss of
d promesiag nvw Lake Crvstal o, WNHVLN, who posed awas in
early luly, Uiadtic: tluner WAQY AN Find, ROCSE 27T, WAATOT
192, WABWLZA 147, WAQOES 105, WARVYV/D 94, WAPLIRW 55,
WEZHN 580, WAPWDA 39 KAZRD 3% WARVHX 37, WAW
b, WAPAN 32, WAULFX 31, WAUML B 27, WARYMU 26, WOBLIQ
TEOWADNTLC 25, WANLAW 23 WAREIRM 22 WADMNE 12, WoBE
I, WARMBY 15, WABNQH 15, WPPLT 13, wA9YIB 14,
WARRRKY 12, WAAIPR (L WAGTEY 11 WARZTL 13 Wi 1o,
RRUYD 9, ROICG ¥, WAY P 9, WHAKNR 7, WpUMYX 7 RYORK 3.
WNOYAH 4. KOFLE 3 tdMay) WARWIEB 117, WO HN Ko, WhAAU
HLROGY T 12, WAGIPR 1, WPKNR 4.

NORTH DARUTA  SUM, Harold [. Sheets, WaDM - SEC:
WABAYE. DBS: KPSPH. PAM: WwoCAL RM: WAIRSR., OO

WaBE, Onle two . lubs in the state reported FID activity. Lhe I'hree
Rivers Club operated under the call WAO 1 AO/H at Ahereoinbic and
the Uorx Radio Club was at Renwichk Lam i the nortbeustern
wctian of the stale operating X0 owices. The Kimdred hams held
their Arnual Hamibust fune 38, Despite DY there was o good
atterdanee apd plenty of prizes, 1o sy nothing of the goad torsd
ad eoffee. WADK TL and XYL WARKIM ware chairmen. WHFVG,
WRLECK, WARZZC und WODTX und the XYLs as well as several
non-hams and wives deseive o fot of credit in helpiag to make it a
surcess, WATIRT!® 15 nuw bk in Seqttie. e vl miss Don and his
b activities 0 Gh, WADSIH 15 the qew manuger of ND PON,
WABMNI retined 0 St Lukes i bargo for surgery, New Novice
vills i the Gratton mea zre WNABPC and WNHRPD, The following,
who were in Prot®s Jr, High class in Grand Forks are also new
Novizzs WNDBPH. WNPRUD, NOBUE, WNABLIG und WNBEUH.
WOGLEE contmuees to knock off some choive DX with the mobile
Hig WAOYMA < the southwest teaching, WODM has his Franiy
bk frown Qregon after three sechs of hatching

Neef KMz g vs S, [#h] T¥e.
NON W RLE 2100 Mt [ 12 4
NITPON 3G9 8 e 5 12 172 kL]

1730 Sats
NDRACES  39va.3 P& A [ | 3%

Trotfic: WAQRSR 34, KOSPH 34, WODM 15,
WAPSOT 11, WATIR -0, WARIPT 4, WABHT 2.

SOUTH DAKCTA SCM. Fd Gray, WAQCPX ~ Field Day
actvity was very goud in the South Dukota section with portahble
operation bemg conducted hy Siony Falls, Canton, Vermillions
Yankton, Mitchell, Madison and Rapid City amateurs, to name
some, KOOTZ has woved lo Broukings. Net reports for the nets,
which all meet an 3955 kH7 are as tollows: Marning Net at 13002
ports 333 ONLL 45 formals; MO Net at 17157 teports 359 ONI,
20 formals: barly Fwening Ned, which meets at 223307, is active:
iate kvening Net at 23302 reports 1024 QNI. %4 Formals. Traffic:
WOHOL Y3 WAGUEN 43, Wilh 31, K@ALE 23, WQCAS 22,
WAPSHA 6, WaFIZ 4,

WAQSIE 14,

DELTA DIVISION

ETRST ANNUAL DELIA Q50 PARLY

This wantest, sponsored by the Delta Division of ARRL, will take
place fram 2000 GMT Sepr. 12 to Q200 GMT Sept. 14, There are na
ttme or pewer restrictions, §7 is apen to all amateurs, Stations in the
Delta Division iArkansas, louisiana, Misissippi, Tennessee) will
atternpt to contact as Many amateurs as possible hoth nside AND
autside the division, The exchange will be QSO number, report and
QTH (ARRL section for non-Neita Division), county and state for
Delta Division, Logging inlormation: date/time, station worked,
exchanges, band, emission and muttipher, Stations may be worked
an gach band/mode. Mobiles may be mworked if they change
counties, Suggesred frequencies: 3560 TOBD 14660 21060 ZR0B0,
3990 7290 14290 21380 29590, Novices 3728 7176. Scoring
systerm: Delta Rivision arnateurs multiply toral number of Q50s
times the number of ARRL seetions (maximunr 75}, Outside Delta
Division multiply the number of Delta Division (S0s times the
number of Delta Division counties worked Imaximum 316), DX
stations may be worked but do not count as multipliers. Awards:
Lelta Chvision Achievernent Award wall be issued all amateurs
contacting S amdteurs ih vach of the 4 states comprising the Delta
[Hvision, Certiticares will be awarded the 3 highest scoring stations
in each of the 4 states (minimum criterion 50 (8Qs), fourth and
fifth place awards where warranted, Qutside the dwvision, certitrcates
will be awardad the high-scoring station in each ARRL section and
country, minimum 10 Q802 Second and third place awards where
warranted. A plaque wili be awarded the high scoring stahion hoth
insida and outside of the Delta Division, and to the high scoring
porteble or rmobile station, A portable or mobile is dehiped as a
station cperating outside of his home county far the QSO Party
{minimum criterion 200 QSO0s), The mailling deadling is Oct. 171,
Gend your log to Malcolm 2. Kapwn, WSARUEB, 213 Moonmist.
Vicksburg, Miss, 39180, Maohiles/portables must file a (g for each
county trom which they operate, each 1o be separate for award
purpases. Statons disrupting a8 working division net or exhibinng
obvinus iereqularities will be disqualified,

ARKANSAS - SCM. Jimmie N. lowrey, WASVWH -. SFC:
WSPRY., RM: WiSNND. PAM: WASKIT, WASIIS has o new linear
running Fonr 81 TAg, Fa-WNSTIW received his General U'lss heense
aid is now WBIRITY, WNSWMP and WNSWRN passed the {General
Class exa gnd are gwaiting their tickets, WASWMC has a new d8-4¢,
tower for his guad and 2-mefer beam. Congratulations to WASGPQ
on making BPL. WBSBTY has a new SE-102. Net reports for Tune;
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Want to start a pile-up?

The New Heathkit® SB-102

Direct descendent of the most popular sideband rigs ever
produced — the famous “100™ & “{01" Series. With an
ancestory of top performance, high reliability and un-
beatable value, you expect the new “102" to be a better
rig ... and it is.

The frequency stability and linearity of the 101" were
second 1o none. ‘The "102” is even better. An all solid-
state Linear Master Oscillator cuts stabilization time in
half; ofiers far greater tracking accuracy.

Hot new receijver circuitry delivers improved sensitivity
... now less than (.35 uV for 10 dB signal plus noise
to noise. This increase gives you solid copy longer when
the band is on the way out,

The new ““102” brings you all the flexibility and per-
formance that made the “101” the standard of com-
parison on the air, plus important new features, Start
your Maxi-Rig now ... with the SB-102 - from the
Hams at Heath, of course.

$B-102 SPECIFICATIONS — RECEIVER SECTION: Sensitivity: Heber
than 0.35 micraveit for 10 dB signel-plus-nise to noise ratio for 358 op.
aration. $5B seiectivity: 2.1 kHz minimurn ab 4 6B down, 5 kHz maxi-
mom af 80 d5 down — %:1 nemina!l shape factor — 6:60 dB. CW $elec
tivity: (With optional CW filler $BA-301.% instalied) 400 Hr minimum
wt & dB down, 2.0 kMz maximum at 60 dB down. Input impedence:
Liow impedance for unbalanced gosxial input, Oulput inpedance: Un-
bolanced 8 ond 600 ohm speaker, and high impedance headphone, Power
wutput: 2 watts with less than {0% distortion, Spuricus respense: imoge
and iF rejectian balter thon 5 dB, Interna] spuricus signals below equivalent
matenna input of 1 microvolt. TRANSMITTER SECTION: DC power
input: S5B: 180 walis P.E.P. centinuous voice. CW: 1710 waitts — 30 duty
cycle. RF power output: 100 watlts on 80 through 15 meters) 80 woHs
on 10 meters {50 ohm aen-reachive lood). Output impedance: 50 chms
o 75 ohms with less than %1 $WR, Oscillator feadthreugh or mixer
products: 35 4l below rated output. Harmonic radiation; 45 4B below
rated ouvtput, Transmit-roceive operation: §5B: Fush-lo-telk or VOX.
CW: Provided by operating YOX frem o keved tone, using gnid-black
keying. CW side-tene: internally swilched to spenker in CW made,
Approx. (000 Hz fone. Microphone input impadance: High impedancs,
Carcier suppression: 50 dB down from single-tone ouiput, Unwented
sideband supprassion: 35 dB down from single-fone output gt 1000 Hz
rafarance. Third order distortion: 30 di down from hwo-lone output.
Moitm level: At laast 40 dB below single.tone carrier. RF comprassion
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= New al! solid-state Linear Master Oscillator fea-
tures 1 kHz dial calibration « Bandspread equal to
10 feot per Megaheriz » Less than 100 Hz per hour
drift after 10 minute warm up « Dial resettable io 200
Hz » New receiver circuitry provides sensitivity of
better than 0.35 uV for 10 dB S-+N/N » 180 watts PEP
SSB input — 170 watts CW input s 80 through 10
meter coverage s Swiilch-selection of USB, [$B or
CW » Built-in CW sidetone o Built-in 100 kHz crystal
calibrator e Triple Action Level Control™ reduces
clipping and distortion e Front panei switch selec-
fion of built-in 2.1 kHz S5B or optional 400 Hz CW
crystal filters o Oporate with built-in VOX or PTT
» Fast, easy circuit board-wiring harness construc-
tion = Run fixed or mobile with appropriate low cost
power suppliss

8B-102, 23 IbS...cuvsenrrrvrrravrnnrsinnsnss. 3380.00%
SB-600, Communicatians Speaker, 6 ibs......$19.95*
HP-23A, AC Power Supply, 19 1bs.............$51.95%
HP-13A, DC Power Supply, 7 1bS.iveereen .. $69.95%
$BA-301-2, 400 Hz CW Crystal Filter, 1lh..... $21.95*
SBA-100-1, Mobile Mounting Kif, 6 1bs.......514.95%

(TALC): 1C dB or grecter of .1 ma finol grid current. GEMERAL; Fre-
quency coverage: 3.5 to 4.0: 7.0 10 7.3¢; 14,0 to (4.5, 21,0 10 21.5; 28.0
to 28.5; 28.5 to 29.0; 9.0 to £9.5: 295 to 30.0 (megaheriz]. Frequency
stability: Less than 100 Hx per hour after 10 minutes wuarm-up from
agrmal embien? condifions. Less than 100 Hx for &10Y%. line volioge
verigtions, Modes of operation: Selectable upper or lower sideband
isuppressed carrier] and CW, Visual Dial Accuracy — “resettability®:
Within 200 Hz on all bands. Flectrical dial accuracy: Within 400 Hz
utter ealibration at neorest 140 kHz point, Dial mechanism backlash:
Less thaw 59 Hz. Calibrotion: 100 kHz erystal. Avdio frequancy ra-
sponse; 330 to 2450 Hz &3 dB, Phone patch impedonce: 4 ohm re-
ceiver autput to phoma pateh; high impedenca phona patch input to trans-
mitter. Front panel contreis: Main (LMU1 tuning diel: Driver tuning ond
Frasalector; Final tuning; Final loading; Mic and CV¢ Levei Control; Made
switch; Band swikch; Funchion switch; Freg, Control switch; Meter swilch;
RF gain contral; $88-CW fifter switch. Audie Galn ¢onlrel. Internal
contrels: VOX Sensitivity; VOX Delayy Anti-Trip; Carrier Null {cantrol
«nd copocitor); Meter Zern control; CW Side-Tone Gain contral; Ralative
Powar Mater Adjust conirol; 7.4, = Bias; Phone Yol theadphonevolumels
Nautralizing. Rear Apron Connections: CW Key juck; & ohm nulpuly
Spere A; Spare B; Phons patch Input; ALC inputs Power and accessory plug;
RF outgut; Antenna switch; Receiver Antenna. Power requirements; 700
1o 300 valts at 250 me; 30U volts ¢ 150 ma; —1 {5 vuils ot 10 mao; 12 volts
at 4,76 amps. Cabinet dimansions: 414" W x 684" H x 1:34¢" D.



Turn on your Benton Harbor maxi-rig!

The New Heathkit® SB-220

Business cod of the Meaxi-Rig! Gives your signal the
authority it takes to ponch through those pile-ups (or
start ane yourselfy. And keeps you operating under con-
ditions that drive the other guys QR

A pair of conservatively rated Eimac 3-5002°s provide
up to 2000 watts PEP SSB input . . . 1000 watts on CW
and RTTY, Requires only [00 watts PEP drive, Prefuned
broad band pi-input coils deliver maximum efticiency and
low distertion on the 80-10 meter bands.

The built-in solid-state power supply can be wired for
either 120 or 240 VYAC and switched back again in min-
utes if your power requicements change. Circuit breakers
provide added protection and eliminate costly fuse chang-
ing. And for couler operation and exiended tube life,
idling plate current is reduced by Zener diode regu-
lated bias.

The layout of the mew “220” is designed for fast, high
volume dir flow with a husky, quiet fan in the PA com-
partment doing the job, Result: the “220" actually runs
cooler than most exciters.

Other features include two front panel meters for con-
tinious monitoring of Ip plus switch-selected monitoring
of Rel, Pwr, Ep & Ig ... ALC output ta reduce over-
driving and distortion ... satety mterlocked cover ...
easy 13-hour assembly and handsomes Heathkit SB-Serieg
styling.

FREE "N

HEATH COMPANY, Dept, 9-9
Benton Harbor, Michigan 44022

Tired of stumbling barefoot through the QRM? Order
the shaes for your Maxi-Rig now ., . the new 220" ...
anather hot one from the Hams at Heath,

e Full 2 kW PEP input on SSB ... 1 kW on CW and
RTTY e Boardband pi-input on 80 through 10 maters
» Two Eimac 3-500Z tubes « 120 or 240 VAC wiring
options » Zener diode regulated operating bias for
reduced idling plate current, longet tube life, cooler
operation » Double shielded to reduce stray radiation
s Solid-state power supply « Two front panel meters
for continuous monitoring of plate current, plus
switch selected monitoring of Rel. Pwr., piate high
voltage and grid current « Quiet, high volume fan for
ool running s ALC output e Easy 15 hour assembly.

Kit 5B-220, 85.0bs.......ovavvi i, .. $349,95%

SB-220 SPECIFICATIONS — Band coverage: tU, 40, 20, 15 and 10
meter amateur bands, Driving power required: |00 waklis, Maximum
pewar input: S5B: 2000 watis PLEP, C\W: 1000 watts, RITY: 1000 watts.
Duty cycle: S58: Continuons veice modylation. CW: Continveus (maxi-
mum key-down 10 minvtes). RTTY: 50U, (maximym teomsmit Hime 10
minutes). Thied order distortion: ~30 dB or befter, Input impedance:
52 shm unbalanced, Output impedance: 50 ahm to 75 ohm unbalanced;
SWR 2:1 ar less. Front penel controls: Tune, load, Rand, Sensitivity,
Meter swiich, Power W Tune — 55B, Plate meter, Multi-mefer &Grid
mA, Relative Power, und High Volioge), Rear Panel: Line cord, Circuit
breskers {iwo 10 Al Antenna Relay {ghono), &LC (phone), RE Input
(5C:239). Ground post. RF output (5(2-239). Tubes: Twao Eimae 2-5002,
Pawer required: {70 VAC, 50760 cycles, at 20 amperss moaximam.
240 VAC, 50760 cycies af 10 amperes, Cabinet size: 1434" W x 814" H
% 1424* D, Nt weight: 48 |bs,

=
‘ i

# Schlumberger campany

topy!

T
| I
CATALOG | o trossi 5 — !
Deseribes these and | Please send madel (s) . [
over 300 other Heath- | I3 Please send FREE Heathkit Catalog, [
kits. Save up to 50, i Name I
by baildiag them your- [ Address I
self. Use coupon and | Gty State 7ip |
send tor your FREE i Prices & specifications subject ta change without notice. AM-738R l
i

*Mail order prices; F.0.B. factory.
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Ner Timet Z}iDay  Freg, Tre  QNT Mins, Mzr.

Uik LU Dy 3790 s AT WANNID
KN 2330 Dy 995 33 Gl 469 WASKIT
FON ALS M- 3u2s ™ 254 WAMIO
AN Pinn M- kX R 111) 434 1320 WaVEW
DX INFO 2345 M %60 WASsSELEL

Traffic: WASGEO 204, WSNND 1 la

LUUISIANA — SCM, J. Allen Swunson, Jr, WSPM -~ SHC:
Wi0B, RM: KSANS. VHE PAMs: WASDXA, WS5UOR, He active m
o first Belta Division Q80 Party, wiich starts ab 2000 GMT Sept,
{3 and ends D2IND Sept, 14, wsund frequenvies for contest, Y0
Delta™ ash gud “CO Del™ on cw, This 1w a Leagie-spomsored aftar,
Yowrs truly will not he able to prticipate us | will he in Furope
yating England, Switzerland and [taly, LAN 15 in need of a Net
Mgr. W5MBC is feaving the State. Those of yau interested, contact
RM KSANS, WASUBC is going faobile, A group uf the fellows
secently boosted the morale of the 159th Fighter Group La, Air
National uard who were 10 Muss, 7or tmining, WASILY and
WASLMH, with the couperation of the et ARC, wa phone patches
tor the hoys to New Orleans, Also parbicipating were WSHEM,
WASRIO, WSWZE, KSGGW and WSKKZ, Field Day in the state was
a hig sticeess, Those known to be active were the bake Charles
groupp, the Weatside ARC, the loft ARC, the NUARC, the Cenla
ARL! and many independent groups. The GNOAKC now bolds code
and theory classes wmrndded by WASWPY. KSANS will have un
RTTY article in the Oct, wr Nov, R17TY Jownal, Aowording to
WEEMO the Red Cross te? for [a. and the Gulf Coust wall operate
wi 38 50 might and 7210 day, WASVOE has just varned his 2nd-clasy
tefegraph heense with radar endorsement. LAN 18 m newd of
additional vatlets from various points in the state. especilivy the
sutithern part. WNSYGI and WNSZOF e now Generuls! WSCEZ
attended MARS meetings. spent a week in Elorida and made bwo
trips to Toledeo Hend, W30B has rig trouble but seems to be yble to
chase the ¢lusive DX, WABV and WSCUEW still meet with the Knichts
of the Round Table euch morning on 3903, together with WSGMO,
WEBMM, WASCAL and WASSIK . Will club groups that have aanual
hamfests include owr Elrector in your early niailings so e may act
as a elearing house against conflicts, This also holds true for our
Anmual La, QSO Party, Tratfie: WSML 137, WASQVE 4%, WSCLZ
X5, WASQVN 1B, WSPM 15, WSEA ), R3ANS 9, WASOVX 3,

MISSISSIPML - SCMM, Clifton . Comtort, WASKEY - SE:
WASIWD, RM: W3SBM. From reports the Field Lay edercive wasa
fine wating. MTTN C'W Net it picking up with WSSBEM. WiWZ,
WSEDT, WASEIN, WASTCM, WASYJA and WASUBC) acting as
“the backbone”. - Everyone is invited to get buck in b As a4
training net you are welcome ab whatever cw apeed vou want to
start Back st and it helps or the Public Service Honor Rolit! All
wih KIEMV o spevdy sewovery rrom the broken hip. e
“Jammer” Gn 3Y#) kHz is reported to be independent Seleband
RTTY usmg B5-cvele shift and monmg three «r jour chanels.
Anvbody know from where it comes!RTTY and 2-meter sctavity
still are on the upswing WASWIP s finishing up his puser supply,
WASWAY is still having trouble on 2-meter sideband. Weleeme home
from Victnam to WASCAL and KSDGL. WABISW/S s now call is
WEBIBUE, New Novices are WNABLY and WNSHKM, the fatter w
the father of WASULEH! Delta Diviston €80 Paitv s planoed for
sept. Check into as nuny nets us pussible aod get to know more
has!!

Ll <or KHT Mar.
MTTN Sl Speed 1"W1845 ghnk WELHM
LGUSHN [E- B 14 ELFE] WaltiN
MSHEN tats 3900 TR
PGUHN RUCT SRS W ASeH

Teaffic: WESEM 211, WASEIN 151, WSWZ 43, W'V 37, WitDe
TEOWASTMO 22, WASYIA D1, WBARUL 8, WASSUE 8, WASTUIYW
R, WENCB 6, WASSEG 2,

TENNESSEE ~ SOCM, Harvy A, Phillips, KIRCT —

et Freg, TimetZjiDave  Sess. (NP OTC Adgr,
1556 UG 2330 TusSu L] 2 hAMOI
TPN ALLY] HETR 8 ETUR A M1 WAPEPR
140D Su
FTEN LLET jodo M. ¢ PR Y 33 WALRWW
renN EChT 230 M 4 124 12 RIRTA
TN 7170 Zlop Dy 14 in 1 WHAHLH
™ Ands Hap Dy RS N 16 RIAMC
FTYHE ja%.3 H ES) WHALOK
ETVHE Sk [ 10 bOWBHOR
TaM4N K| nnj s Wed 4 Ko T ORALOY
E1IMN ibK 01 s W ¥ 8 -] Al A
MTTMN 200 M&Th ] N WAMILS

CHBES WASGL repucts the Dgk Ridge RO made 6300 points in the
VHE WSO Partv, WS4MPS reports the Kingsport ARC und the Bay
ftn. RO partieipated in “Take Five™ project (ointlv sponsored hy
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the two olubs atsl other local groups, The project is descrrbed as a
brezk perind for motorists m whuch they are given refreshments and
s information and can semi messages thraugh the message center
uperated by the two clubs, WHR4PER reports the Nashville Am. Rad.
Faplorer Post |5 nrow has the cull WR4PYRB, Vhe Post has
dumonstrated Amateur radio for about SO0 Scoots at the Seout
Cireus aad Casporee and have operated tfron Canip Boxwell Scout
np near 1 ehanon for 3 wecks, The Delta QSO Party will he held
from HINGMT Sept, 12 to G200 to N200 Sept, 14 and all amatenrs
are invited, Details will be given on the nets, K4DPO js now W4ZJY.
Traffic: WBAIFT 313, WA4UAZ 147, W400G 143, W4ZIY 102,
WASOE 07, WAMXE 33, WB4JTS 39, WB4EHD 33, WALYEG 31,
KAAMC 26, WAPFP 19, WA4ZBC 1o, WH4DYI 14, W4SGL 13,
WA4CGK, 12, K4L00 12, WA4YEM 12, W4WBK &, WB4ANK 7,
WB4BZC 6, WB4GTW 5, KasXD 5, WN4F(M 2.

GREAT LAKES DIVISION

KENTUCKY - SOM, Gearge N, Wilsan, L1l W40Y1 — SEC
K4YZU, Appomted: K4MAN as PAM-KTN, WA4MEH us GUPS.
Frdorsed: WA4YV UL s 1O, WENBZ o ORS, BPL: WA4MEKH,

Vei Qns CHIC et NI e
KEN 3w MO YN (May) B3 ¥ Fld
MEFN 418 0y R (Junei uH in
KIN Ay 140

WAZAGH led KIN for owviy four years ito @z welldeveloped,
disciplined, tratfic-handhing machine, He hus earmed his rettrement.
KAMAN, his worthy successor, deserves the support of il net
members, The new kentucky Novice Trainine Net |KNTN) 12
vathering at 8 PM, Centru Time vn 3725 under the auspices of
WHANQZ . Cw xpeed is limited to 7 wpm tops. Total tratfic across
the state continnes (o slip fram a vear apo, but repurting remaing at
a  high level, The many  Kentucky  hams  holding  official
appointments can he proud of rhis ¢vidence of their continumg
Justitication af thew pablic trost, Yet 'mosure there are muny
deserving ops who aeen’t appointed, so hominations or applicatinns
e waperly encouryed, ARFC totals are the bighest ever. Praise
waniinues to he heaped an the OwenshorafHendersan geng For their
Hydroplane Regatta eftorts. Thisty hams put in 300 man hours
aperating at  the bve-day event. WBIKEFR 3% DXine with a
foucelement, three-bund nuad, Tratfic' thune) WAIMEI 308,
WBALIL 177, WRBAKPL 137, WABAZ 25, KIHY 6K, K4MAN 63,
WATOY 56, WAOYT 47, WAAVZZ 46, WAAAGH 40, R4TRT 37,
WB4EOR 36, K4UDZ 34, WR4MOR 78, WBIALN 27, WA4DYE
27, WAAMXD 27, WAUR 71, K4UMN 20, WRALOY 14, WBAKITR
HEOWSOTP L4, WBAILE 12, K4VDOD 105, WRALL A T, WRALIZ 7,
EARPW S, KALINW 5, WIRTA J, WA4ME N 4, WB4GCV 1. (May)
WHEKEE 234, WAAMEN 113, WAKEFAL 34, Totab  trafilc 1738
reparfs 3%,

IO — SOM, Richard A, Fpbert, WKE U - ST W8OULL
RAM: WEIMY, PAM: KSURK. VHE PAM: WARA DL, June scvtion net
teports:

A LINT OTC Sewy, Feeq, Timeg £} Wer.

LINSHN [T (U al WA (a0 24s Exlitts,

BN b3 1) hALR) 50 AaR0 130000 WRIME

blireN s i} LT I O R 1111 WARADI
&hin VD

LN 1SR yaz2s WARVNU

Many thonks to KBEHU whe wrore last mooth’s calumn, handied
the correspondence and generally watched the stoee while | made
aogher trip to Phatand, Sincere apologies fo the Massillon ARC For
the crrumions  statement  that  the <Tantop  ARC provided
cofmnunications for the Cagal Lulton Canoc Kaces. 1t was the
Massllon Club, BFL for Tune was carnesl by REONA WHBRRPTIL
WERREEE and WRBOCL, WARRIY & locking inte the teasibility of a
sewtion-wide R1TY net, 1 hose interested should cuntact him, Feld
iry mesages wore recenved from KREMY, WELT, WRLEKY, WENP,
WEBRAKO, WEHHL, WASMBE, KT, WRIY. WEHAY(, WHDE,
KRUXW, WBGZE, WRTY, WRCOK, EXKRN, WAKITGX, WRRTR,
WAL, WABYLW, WRBIE WETHY, WARYHN wad WHBL Cnne
watulations o new Latea Clas WRLIPA und new  Advanced
WBREEFZ. Suaimit Co, Asst, 1'é RSELO reports eff communigatinons
provided the Herberton Cherry Blossams asid {attle Leapne Parades,
I'he “Ham Sluck Gossp™ ¢ Taledor telis uxs that WRF wgund up lus
Sut, morping #5110 s ficepse sewgons, APC WHEOHTU advises that
ol wection ARFC now haasts [ 097 members, AL Ubto doateurs e
utged to qoin thew kwal ARIC mgaozation, € ainton ARC provided
¢ publie demoostidion of marty aspeets of ban: sudio o 4 salute 10
Natiouad Hadio Month, Iocladed a0 the display was oressage-
bandling. B TY, closed-circunt 4V and sofique wigeless egquipoient,
Colutgbus ARA will have ats 2ad Somial U Raast Sept. 12,




AHA!YOUTHOUGHT GOTHAM

wdads a giant, automated, mechanized, computerized factory. No, no, no. Just two
brothers, making thousands of the best antennas possible at low, low, low prices
that reflect the tiny overhead. In QST since ‘53 without missing an issuel

DESVIE, SMITILH, XEVAE, DMASEER,

uuADS Totally satisfled with quad. Worked
L. .11

FTRSH, FoiallM, HE?YB in !ew h:-urs

Instructions reeze . AV

CUBICAL  QUAD
ANTENNAS—
these two element
beams have a full
wavelength driven
element and # re-
flector( the gain is
equal to that of
a three element
beam and the di-
rectivity appears
to us to be exce

tional! ALL \IF'?AL (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 DX champs, 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.

Frequencies: 14-14.4 Mc.; 21-21.45 Me.,
28-29.7 Mc.

Dimensions: About 16" square

Power Rating: 5 KW,

Operation Mode: All.

SWER: 1.05:1 at resonance.

Boom: 10/ % 1147 OD, 18 gauge steel,

double plated, pold color.
Beam Mount: §quare aluminum alloy

plate, with four steel U-bolt assem-
blies. Will support 100 ibs.; universal
polarization.

Radiating e¢lements: Aluminum wire,
tempered and plated, .064" diameter.

X Frameworks: Two 12/ < ¥ OD alu-
minum ‘hi-strength’ alloy tubing,
with telescoping 74" OD tubing and
dowel insulator, Plated hose ¢lamps
on telescoping : »ctions.

Radiator Terminals: Ginch-Jones two-
terminal Gttings.

Feedline: (not furnished) Single 52 ohm
coaxial cable,
Now check these startling 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. . ... 1500
(il use single coux feedline)

“JTust 4 note to et vou know
Stimt as u Novice, vour 3-K1,
15 Beam got e Rl Section

Winner aud New England Division Leader
in Noavice Romml-up, See june QS1, p, 57
far picture of ant, (below), Tnx for z fne
working picce of gear, 738, Jay, WAL]JEG"

Compare the per-
formance, value, -
and price of the fol- —
lowing beams and -
yoir will see that
thisoffer isunprece-
dented in radio his- R
tory! Each beam is .. !
brand new! full size H
(36’ of tubing for = o
each 20 meter ele- -~ LA
ment for instance);
absolutely complete including a boom
and all hardware; uses a single 52 or 72
ohm coaxial feedline; the SWR is L:1;
easily handles 5 KW; 74" and 1 aluminum
alloy tubing is employed for maximum
strength and low wind loading; all beams
il)re ("itdjustable to any frequency in the

and.

Byt

M

2 E120.. $2l 4EI110...... 520
3 EI 20. . 27 7ELLO....... 34*
4EE20....... M*E 4EBI6 ..., 20
ZEILS. ..., 17 BEl6........ 30%
JELLS, ... ... M O 1RE2...... L 27F
4 K15 ...... 27% #*20-ft. hoom
SEFES, ...... 3n*

ALL-BAND VERTICALS

1 band vetticall” asked one
akeptic HTwenty meters is murder
these days. Let’s see you make a
contact on twenty meter phone
with low power!” S0 K4KXR
switched to twenty, using a Y80
antenna and 35 watts AM., Hereisa
small portion of the stations he
worked: VE3FAZ, TI2FGS, W5K Y],
WIWOZ, W20DH, WA3DJT, WB2-
FOUB, W2YHH, YE3FOB, WASCZE,
KISYR, K2ZRDJ, KIMYY, K8HGY, A
KIUTL, W3QJCG, WAILVE, YSI-
MAM, WABATS, K2PGS, w20QIp, T
W4JWJ, K2PSK, WABCGA, WB2- 4
KWY, W2IWJ, VE3KT. Moral: [t's
the antenna that counts! «
FLASH! Switched to 15 c.w. and
wotked KZ5IEN, KZ50WN, HCI1-
LC, PYSASN F(‘T};T, XE2, KP4-AQL,
SM5B(‘K [.2A(JB YVS(‘LK OZ4H, and
over a thous.md other stationg!

V40 vertical for 40, 20, 15,

10, 6 meters. . .......... $14.95
Y80 vertical for 80, 75, 40,
20, 15, 10, 6 meters. . ... $16.95

Y160 vertical for 160, 80, 75,
40, 20, 15, 10, 6 meters. . .$18.95

How to order: Send check or money order. We ship immediately upon receipt uf order
by railway express, shipping charges collect, DE. ALERS WRITE!

_GI_J_T_H_)_\_M_, 1805 Purdy Ave, Miami Beach, Fla. 33139



WHCHT ceports that mermabers of the Butler Co. VHE Society.
Northern ky, ARC and the OQueen City Emergency Wet jorntiv
orovided commuuications for the Cystic Fibrosits Foundation
callection canpaign, We regret to report that KRQAY, VAP
fex-KBHUD apd WBAYC joined Silent Keys. Buckeve Belies and
Chixunssix are conducting Fund-raising activities in preparation oy
a grand ¥l celebration at the Cleveland Convestion in 1970, New
officers of the Duyton ARA are WBKSE, pres KBDOT, vice-pres.;
WRDPW, seey,; WASUUX, treas, WAKWKQ writes of his activitics
on 13 meters with EL stations which served {0 make arraneements
for an eight-year=ald to be sent from Liberta to Cleveland for bhelp
with w  wision peoblem,  Chbservers WRDPW  and  WABMCR
participated in the May FMT, VS WARVRE, KNTUT and
WABS T all report good openines on 6 meters diring Tune, Doa't
forget the Cincinnoti Stap Hamfest Sept. 27, Aunouncements for
curming activities ind functions nust reaci: me by the seventh of the
sevond muoth before the event to nmke the volomnr, WBIBX/
WA2LDX 1wle second piage in the CW Sweepstakes for the NNJ
saction, Central Qlio PO WEERD announces that the emergency
apelating center in Columbus has been desipnated the Hoger A,
Barnett Memorial Communications Center and will use the call
EHNNG, Trattie: Jung) WRUPH 448, WHLAG 406, KEONA 303,
WRHBER 245, WBSRPL: 257, WARDWL 223, WABLTX 220, WiIMI
03, WANUPL I8%, WRQZK 1BY, WRQCT 177, WANQEK full,
WHAVS/E 146, WBBAKW [40, WEGVX 113, WHBRALLU 95, WKPMI
91, WARWARK 79, WEMOK 77, KSURK 78, WRUGRG 74, WEL'T' 73,
WABZTY 71, WRID 66, WASYUSB Ah, WARFTW/3 61, KKDHJ 58,
WRCHT 57, WARNOQ 54, WABAJZ 51, WASRUOQ 48, KELGA 43,
WBRDEY ), WREGD 39, WAOE 27, WRUX 34, WARBADD 32,
WREAIC 32, WABYIR 32, WBRDHY 31, WBRAYC 3K, WARVKE
2R, WRGOF 27, WAGNL 2A, WAHRSX1 26, WABVWH 6, KREHE
25, WBSCLY 22, KEQYR 20, KBRYR 19, KRONV 19, WRGOD 1R,
WHECWD 16, WANAL 16, WEETW 15, WRARW 14, WARKPEN 14,
WABWSD 4, WARYHN 14, WERZX 12, WASMCR 12, WARWFPQ
12, WARIFH 11, WARTRE 10, WRRAHP 8, KRRHH 7, WBSCKG 7,
WHEMGC 6, WARTREM &, WABZNC 6, KBCKY 5, WKILZE 8, WBO[W
5, WEBRECQC 4, WABESX 4, KHPBE 4, WRTY 4, WBVBK 4,
WABZUK 4, WEBISCEIL 3, WSAL 2, WEDYLE 1, WSERD |, (May}
WHGR(; 41,

HUDSON DIVISION

FANTERN NEW YORK - 5CM, Graham G, Berry, K2S5IN -
Sito W2ZRGC. RM: WA2VYS. PAM: WBIVIB. VHE PAM:
WR2YQU. Section nrets sclieduled as in previous columns, Ap-
pointees: Note wmany cancellations because of Failure to report
activities. Send reports and requests for appointment or renewal to
the RM, PAM or VHE PAM, asomdicated. On the club cirenit: Only
A conple By messuges wore tecrived — svore not important this year?
fune was keld Day Mans month for most cubs, but Schenectady
ARA had Ladies Night with spesker Crandr, IR, Pilen on Operation
Iseeptrecze, where he has just completed his fourth Auntarctica
asspnment, New SARA officers are KYHYD. pres.; WAIWPS,
vwepres ; WAZRTZ, swov.; WB2HNW, treas.; K2EJL, "WABIWK/2,
WHIVIB und WHINWL, directors. Westchester ARA bheard R.L.
Stow, of CHS Labs, on “Image Transmission Systems™ and hailoted
fur 1970-7] offigers and directors. The new slate takes office in the
fell. | he Crerloek Radio Soviety presented an ARRL Handbook to
the Kingstor Public bibrary, and pluns a Novice Class in Sept,
Detiily from WR2LZ1. Congrats to (RS, by the way, fur getting the
FAinateur Radio Week™ proclaination from Goyernar Rocketeller.
Lhe Communwations Club of New Rochelle had Maver Chureh
watte k1) dutes as Radio Uavs - vomplete sith offwal visit to the
sate by His Honor. tteotion VECers. Phe Anonal Windhlowers
Cunitest will be held on 2 meters trom 1300 RDST to 2000 EDST
Sepr, o, Indwidual Station Activities: Net cerDficates went o
WANVT and WAZDEL i this area Trom kS5, WN2MGT reports
WAITIF and WNIT BE are pood FD cooks. 1O W2URP repuorts
schenectady Uy ARIC wiid be on reguld drall basis agam in Sept.,
sith osts on 26,75, T4a94, 3064 and 395, WH2SIK vorked
WALKY/Flo, on Zmeter meteor scatter i June and Anzona and
Calormdo tor g ) state total on & meters, All stations: Plan o inake
Hudson Uopncil Convenhon nest month in Larrytowi, Hope euch
dod every wember of the section had a wery B suimmer vacation,
Traffic: 1lupe) WIEAL “a, WA2VYT 9T, WAIVLS 31, WAICRW
48 WAZVYR 36, WAIDED 42 R ISIN 32 WEHILR 25, WB2ALY
1 WBABXL 11, WRZXW 11, WB2LUuY 9, WR2LAN 5. fhNaye
WAZIEO 148, WAZDLL Ay, WAZVLS 235,

NEW YORE CLTY AND LONG ISELAND SUM, kred 1.
Brunes, KJIHG Sel ROVN, MR: KHAT, HE FAM:
WAUWA. VHE PAM: WH2RAL. lhe followimg nets are major
ARIC nets, Join une!
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HBronx Iaed Mt S ss MT 146,17 MH.
tracklyn 2864 MEL 30.40 MHz 145,26 MHz
MNassau THTE M7 (45,32 MHz
tiueens 950 Miiz 0,70 Miis 145.62 Mtts
Hichmnnd 1471 MHz
stiffntk hosn MHY SLAE1 Mile i46.81 kM

Huntington IRTE M 145,50 Ml
Hrnaklaven 2H T4 M S0 de M P45 .80 M

TBS0 MEiz .48 MEZ

Nute: Net times usually open 8:0U0 P.M. Mon, With most vacations
over for wiather year. f*s time to fis the mobile, und that ohl
antenna that vou've bBeen saving for the summer months but
somehow never gob around to fraag ithat’™s mer, KIHOL gave up
altogether and moved to 4X4-Land for a few vesrs and will be
vuperating as pestable $3X4, K2UBG has a imobile powe: <epply to
fix, He sud ot fud o siort mtermittent, or was that an ntermittent
shiort? Seems he burned off the retlecior, but it’s still perking with
two elements. WAZRSE has just put a “labur of love™ HE-100 on
the air, and nsed Field Dav to pive it 2 shoke-down test, (Hope it
passed the smwke testy 'm glad to hear samebody else hiew 1t on
Freld Day! WB2DZZ had only 400 QS0 he svished he fud @ beam,
1 was i the nwbile and vouldn® make (it driving to the site tor a
QSO It s with vegret that | report the passing on of W2IVL, Al
passed away while eniuying the hohby he inved. .\n enthustastic
FMer and DX wperator, he will be rssed by all. For thoswe who
worked WTASW!2 this past vear oF so, well, he s now R2ZANXD A
tine job is being done by the VHE Fmergeney und Fraffic Net,
Recpients of net certificates ure WB2ZRVC, WRIWI-H, WB2CKS,
KAMOE, W2EW wid W2AML. Bor those witerested in the net,
provides tie-in with long-hant NTS, MARS, AREC und RACES Nets,
alung with local autlets within loczl fownships. WBIROQE oversees
the aperation at present, with WHBICKS and K2MOW as NCS. This
net funcilons 28 a rraimng net alse as part ot itx ofher duties: so if
you have heen shying awav fram traffic and emergency nets because
vour think you are nat experienced, here’s your chanee to set your
feet wet and meet 2 great bunch of peaple for the wime pnee! What
happened to WRIDXAM, you ask? Well it seens hie's Jwnped from
the frying pan inte the bre! Yol He took nnoa log-keeper Aug, 12,
atnd will be living up Afbany way while camnpleting school, keep a
cloxe ear out, thnugh for a little v sidetane coming frnm WPTR,
for vnce a traific man zlways a tratfic man! Best of luck to both of
vou, Bob, Feens u goup trom the blatbush RC took an eécursion
tn ARRL Headquatters ami apjuently enjoyed themwives, Reen
there yonesell yed? Traffic: WAIHMO 298, L2LBG 115, WAGKZ
W, WRIDZZ @3, WB2LGA of, WB2ZWOL 59, WIDBO 26, WILGK
r, WIRC 16, W2PF (D1, K2AAS 7. WAZBRD 2, WAZRSB 2,
WRB2ZROE [ WBIWEH L.

New ark

NORTHERN NEW JERSEY — SCM, Lows §. Amorosoe, W2ZZ -
SEC: RIKDO. RM: WAZTAY., PAMs: WIPEV, K2EDO md
WA2TRS

et kHz TimeP AL Dgvs Sess. ONT Tic Mar.
AN n2s g Dy I 407 145 WAIBLY
NIN 3043 Ip:00 Dy 29 253 T4 WABLY
NISN 1740 0Dy 1Y F3 4 WBIIEH
NN a3 #4100 Su 3 37 B WARTES
NIJEPTN s &Mk M-Su 28 &0 120 WIPEY
NJAN 30,425 Koo M- 22 12¢ 3N K A8GX
FYTTN 145,714 A0 Oy a7 13 K zKDQ
EUTHN (45,100 %150 Masa 0133 eu WALTBESR
146,700 &:30 Sn

New zppointment: WAZLLX & UKN, kndorsements: R2IDOT as
O¥S and WHE2ZYPQ as OBS. WA2IG0 1 home fram the hospital and
te on fhe mend. KZUKY is alwo hnme and eypects to he active g,
WN2ORZ pnd WN2IDSC ae new hanws in Bergenfield, WNZNLP
passed the Crevernl Class esam, WALHT und WE2IYY received
Tech Class licenses and dropped the WN2, WB2ZJQ passed the
Ist-class cammercizl, Congratulations to all, WAIDZF ts the club
call of the BARK Memoriul Station, NJN will miss W2DRY when he
moves to Wa-Land, probably N.C. K2BN reparts the Warren County
fm repeater progam s progessiog well. WAZEP] added 2 meters to
his shuck vath the SR-42 and eight-element beam, WA2DRH visited
VP7-1and, WAZUDT is back on 2 meters with 50 watts, WB2FEH 15
now using the NUX-3, Congratulations to K2AGT on being elected a
VI in the YL Int, SSB Svstem, WA XTI is building a 2-meter linear
using a pair of 4CX2508s. WAZIHT has 4 new Clegg 22 Mark 11,
The group at WAIYXQ operated o the June VHE {ontesr,
WRINOM made the Dean’s list ar NCE. WB2IYM reports his
2ENemilliwatt vig now Tus 33 states to its credit. W2MPT I8 husy
tuning up nwohile vigs for the “After Work™ Net, WNIKVER will be
aoing ta callege in Arivona, WN2LCY has made over 700 eantacts in
less than 5 venr and needs « K17 for his WAS. WA2KZF retived as
mige, of NIAN after theee vears. K25GX will be the aew mgr, and
we w sl tum the best of luvk, WAZIIM worked at a Boy Sweut cemp



WITH RCA's
FCC commercial
license

training . . .

You either get
your license—or
your money back!

Now RCA Institutes Home Study Training has the
FGC License preparation material you've been
looking tor—all-new, both the training you need,
and the up-to-date methods you use at home—at
your awn speed—to train for the license you want!

2 Convenient Paymen! Plans—You ¢an pay for les-
sons as you ovder them, or take-advantage of easy
monthly payment plan. Choose the FCC iicense
you're inferested in—third, secand or first radio-
telephane. Take the ccurse for
the license you choose. If you
need basic material first, apply

for the complete License Training Program.

SPECIAL TO AMATEURS. This courte Is primarily for
Commerslal License qualifications. But it doas cover
some of the technical material that will help you pre-
pare lor the new Advanced and Amateur Extra class
tickets. Check wout the [nformation the coupen will
bring you.
Mail coupon today for RCA's free d4-page booklet
with information on our meney-back FCC Commer-
cial License training and career
study in all pheses of elec-
tronics.

Name.

RCA INSTITUTES, INC.
Dept. 7420090

320 West 315t Street, New York, N.Y, 10001
Flease rush me without obfigation, information on your all-new

Address

FGC Commercial License trajning. I




64th EDITTION

Regulations change {rom time
to time, and every amateur
should be aware of the latest
changes. The best source for
the latest information iy the
current LICENSE MANUAL.,

Complete  FCOC  Regulations
~-in addition fo sample gues-
tions tor Novice, Technician,
General, Advanced and the
Extra Class examinations.

$1.00

POSTPAID

Sbé AMERICAN RADIO
RELAY LEAGUE INC.

NEWINGTON, CONN. 06111
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for the summer, WR2ICE moved (o Stockholm, NI, and WB2YXJ
15 moving te Texas. The Windblowets VHE Sorciety Apnual Rig Blow
will be fram 13)0 to 2000 [DST Sent. 36, Contact W2ZDR/Z,
WIRRD2, WA2ZANL and W2FRZI3 to qualify tor thewr FHY
certificate, Field Day was a big snccess ayain this year with n:any
woups sending traffic to the SUM. We had a great time, even with
Murphy. Next year we ship, him to the EARA group, Hope vou had
an It time in the NI QSO Purty. Send yvour jogs in ey, Trattic:
tlunes K2DEL 311, K2KEDOQ 247, WAIEPT 240, WA2ZBAN 229,
WEIDDC Jo0, WHRIVIR 135, WR2YPQ 105, WBIFEH 90,
WAIUME 64, WAZDRE 47, WYPLV 40, WB2LTW 38, WATTRS 13,
WA2LDX 32, W2ZZ 26, WAQFUIL 25, WA2GLI 25, WA2ZBCT 23,
wacy 21, WA2CCF 19, WH2BXK 16. WA2IXE J4, WN2KYB L,
WICYW 11, K2DOT 10, WAZEUX 10, WB2BCS 7, WAIDNB 6,
WITEM 6, W2EWZ 5, WNINLE & KIBN 4, W2DRV 4, 1May)
WIDRY 10, WB2RCS X,

MIDWEST DIVISION

OWA — SCM, Al Culbert, KBYVU — SEC: KPLVE. This is my
first report after oiticially assaming the SCM posmon 1 usk tor your
conrtinued support th.mugh submission of station activity repors
and other Hmely items of intetest in your locale, | hope to bring the
appointment tiles up to date soan, so i may be contacting many of
vou in the near Future, WAQVEIL is a mew ORS appointee. (e
congratilations to WPMHL upon being wlected pres. uf the lows
Assuiation tor the Blind, WAVVRG hat a new SH-102 and SB-al(,
but will he temporanily QRT while moving to a new OTH, WIMOQ
is ulso QRT Recause ob moving, but hopes to be wn wmin soon.
Congratulations th WABOTD on passing st phone evamnation.
WAMOW reports the marriage of KQHGR and WMPBKG un June &7,
Other kamw attending the wedding were KOJFR, WOLKG, and
WPMOW. My apulogy to KPIGI for deleting hus call from the list of
7i-meter net controi stations in the July column. Enjoved the loid
tneter picnie, cven thought WONFEL, WAKUS and 1 didn’t win the
transmitter hunt, | wish ta remnd everyone of the Zero District
QN0 Party Oct, 17 2nd 18, which is being sponsored by the
Koosevelt High Schaal ARC of Des Moines. [etails are published
visewhere n (J§T, Traific reports for June 1970:

Net aMT Lz e ore
leawia Nakan 1730 B30 ] 1a28 Rl
lowa 88K 2300 39 a1 41
LLUN {cws 2430 RELY P44 3

Tratfic: tJune) WOLCK 716, WARVKL 478, WAQVZH 51, KPAZ)
b, WAPOTO 33, WOIPD 24, WASVEBG 18, KQIGL 13, WOBW 0,
WADALW 9 WAGOQZE 7, WOMOO 4, WOMOW 3, WHIAO 3. tMavt
WORW 10,

KANSAS - SCM, Robert M, Summers, KOBXE ~ SEC: KQLPE.
PAKM: ERIMPF, HM: KOMRL VHE PAMs: WAQCOCW, WAPTRO,
KOALEL is changing the kimsas FC Net to 40 meter operation an o
trizl basis, Louwk far it on 7280 KHz Sno. 2t 1300 local time, ventral
ares that is, We pow alse have 2 Tall-meter net in operation fur the
first time in a fong while, Zone 1A, FC WAALBE mer., mects on
1.98 Tue, at 9 P.M, Zone 10A also meets on 1920 Sundays at 9: 30
AM, ROLPL recvived 3 FD reports and KABRXE 10, noe of which
was 2 duplicate, FD reports were recewed trom WAROPD, REUKN,
WOMCH, RNL, KGZID, WOBBO, KAECGH, WOICD, WaCWwo,
WADTAS, KOGIA, WOVZ) and K@OKI. The Haun-Rutchers et
Picnie was a big suecesg i the KO are, SEC KELPLE was very avtive
in the coordination of HEBN activities and nperators with the ARPSC
propram in Kansas, 1 would estimate over $0% of thase attending
wore from Kadsay, WOLYC and WBOBE) have sarned QRS certifi-
cates. and WNOWXY has varned his GEN certificate, WPH provided
conmunication between the Boy Scout Caep and Hiawatha Sune 3
b, WHESPE pow hus cumnpleted his slywsScan TV monitor and has
been checking into 33TV Net, Hams operating vhf recently have
been filling up the Ing book with cuntacts especially on b meters,
aveasding fo WADTRO and WADHOZ. Six stations reported PSHE
tutals this wonth, How about you? Net reports for June: KWN -
ONE SD%, OTC 135 OKS - NI 428, OTC 156 KSBN - NI ARy,
T 54 KIPN - 174 OTC 133 KPON = UINE 1465, TC 250; OKN ~
ONL TH e 2% HBN = QN 634, QFC 640, Zestes | amd 15 report
AREC mefs total QNI 147, OTC |3, Trathic: W@HT 254, WAQLBB
128, WPHINH 104, WRARE]L 91, KOMRE ), WABLLC 69, WARTZK
a0, RPIME 54, KABXE 47, WiMA 3R, WOGC) 32, K@QLPE 29,
WINEE 79, WAL 16, WAVOX 18, WAPSXR 15, WNGAIU 14,
WABUTT (4, WNEYXR 11, WeLYC (9, WRCHI 4, KOGZP &,
LOUVH ROWADOWH 6. WADOZP 5, WilH 5 WAOSEY 5,
WARSRO 4, WNOWYX 4,



Corporate Marri age
Certificate

“This Certifies that

Hy-Gain Electronics Corporation and
Galaxy Electronics wereon the First
day of June in the year of Nineteen
Hundred and Seventy united in the
bonds of Corporate Matrimony. this
new union to be known as Hy-Gains
Galaxy Line of Amateur Radio Equip-
ment& Accessories. Friendsand family

are invited to see the new couple.

P.S.

Gifts in the form of orders accepted at the best distributor
under the sun — the ohe who stocks Hy-GGain Anfennas and
Hy-Gain’s Galaxy Line,

HY-GAIN ELECTRONICS CORPORATION

P. 0. Box 5407-HI, Lingoln, Nebraska 68505
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~Feature This~

Signai/One’s
X7 gives you

Ware performaiice  than  uny
transiniter/receiver Lol
Binatiot.

More convenience  than  any
transceiver

Viore versatility

Compare the CX7 with ay receiver
for sensitivity, selectivity
aptions, dynamic range,
AGC merit, VFQ smooth-
ness, interference rejec-
tion,

ompare the CX7 with any trans
mitter for continuous
power output in  all
modes, P.A. ruggedness,
crisp audio punch, low
distortion, instant OW
break-in  and  spotting,
quick band-change.

Compare the CX7 with any trans
ceiver for total size and
weight.

Consider the best at an amateur
retail price ot 52195,

Write for all the details of the
magnificent  ©X7  from
Signal/One,

“It Speaks tar Itself”
s/ ore

A Division ot ECI {An NCR Subsidiary)

2200 Anwil Street No,
Sl St. Petersburg, Fla. 33710
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AMISSULRE SUM, Hobert T Bansder, WOHBY - 51O WOLNW,

PHIY &er ceptifientes went fo WADDRK, WADIHE, v.-,-{ﬂrm and
WABTIN .

L Frigg, Timeid1iigus ! LR T Algr,
s ERRTI N - 12 3OWNeYLE
1 3ia 4 & I WNGALI
REERN Y ey BRTTTE S - I julis s WORIO
ety Wi 1200 M-S o A3 WABIAA
IR VAKS g by BRI B Frd EpALM
3y viRY S N 2

PR N 27 WAYSKP

R ] WAYRLE
fgon i = i <ot Vo e ted o parbicmate 0 MMN, breld
Gy wathout min ! fncredible, but 1t kappened, WHBY ooceved Tield
Bav owssages from WOAVID WOBRN/D WoEHIG KOFME(Q
WIHLWOY WARIEA/D KALIR/D KWOYM/G WABUGEYD a prent
crease wker fast yearn Congrktolations to KRAYVH, who received
WA wath 73-neter ssh endorsement. June was o pond month tor
vht, WARCTE, WOIKE ami ROTLAM report vpenings on ab hands
tram 341 to 420 MHz, Many thanks to WAR YON and WASZEL for
then steady ob ot RS, We are o) glad to hepr WHGOR on the wr
abter a abuy W the bospuial 18 wan o gieet pleasire tn mect <o niity
sectiem emtbers at the PHI» and Hambutohers Penws, [ ratfic:
LOUNK 1901, KOARM ¥4, WRBY B4, WARHTN 50, WABTAA 46,
WHOUEY T4, WHRTO 13, WADKLHL 1N, WARYCN 4, WARVRI 3,
WKE 1.

b RN abrder |

JTH MISSOLIRN QSO PARTY

i tus voritest, sponsored by the Missouri SCM, wilf take place from
MO0 GAMT Sat, Oct, 3 to 2400 GMT Sua, Oct 4. There are ao time
Bimuts or powet restrictons, i apen o all amatents, Stations may
b worked on cach band and mocde, Portubles wid rmubiles chanping
wounty o State/Provings may be worked at each location, County-
lime tvpe uperalions count (ot wily one woultty of state, vid
Lhange of comaty o stade tequates ap st lecation chargs, The
euchanee will be S0 numiber, RSOD and GH. (Stations autside
Aissrrri send state, provinee or cooniry, Missourd stations send
county). Suggested fremuencies: 3340 1040 14040 21040, 3910
A L4285 RT3A0D, Try ERID KHz at 0400 GMT. OS0s an other
freguencies and hands are encavreped. Padticipants ate dreed to
avond taterferenoe with nets v wesion, Scoring svstem: "Missoun
statmns mnttiply Q5Us by total of states provances amd woenntries.
Out-of-stite statinns multiply OSUs with Misseun stiatinns by the
number of Missonri rouinties 1113 possibled. Awards: A eortifjcate
o the highest single-opertor station in each state, provinee oy
country; to the top § single-nperator stabinns wn Missouri; 1o the top
i multipke-operator stations woridwide, Additiona) certifieates may
he issued at the diseretion of the sponsor for natewdithy amume
plishment. The mmhing deaddline s Oct. 31, 1970, Send vour fug to
Robert J, Peuvler, WOBY, Route 4, Kivksvdle. Mrssouri 53801, Send
an addressed stamped envelope for results,

NEBRASKA - 50'M, VA, Cashon, K@CGAT. - Asst SUM: velma
Saver. WABGHZ. SUC: KADDE . We all wish o speedy preosery for
WOLSL, who is hospitohzed in Crawford, WASLRE 15 now operating
M and 73 meters mobile. FCU has approved the cill KEBNEE to he
used by the Lanceadn ARC at Nebr, State luir. Congratulutions to
WAPKGD on acijeving Advanced Cass, KPWPE, Bos Butte Dounty
LC, reports 2-Meter ARLC Net GNL 26 for Juoe, There sre 338
repistered ARLC members in the state to date, Activity is fuliing oft
hecause of the vication seasen, dditional chores wround the
mouschold, cic, Lton't forget to tuke o bitle time 4o check ovir the
aibeang system. New appoiotmeats: WTOD as GRS, Rencwed
appointments: WHDOU as kU aied WHLYVO as Q0. June net reports:

Aer freq ST Dgys il Qe Aar.
NSN A9K2 LRI 827 In WAgOLY
NEB 2541 130G iy 17 I WAGHWER
WMN kUL, ¥ 1236 Dy ) 33 WALk
WNN A0 i hiee M-y Shn 1 WINIK
AREL IRy 1400 By 128 15 WoIR 2
CHN Auhn PR Ty REL 43 WAGUHE
NSNIT FUH2 A3 by £ e WARLOY

Fratfic: thune)r WHLOD 172, KGUWK 136, RDIEN 35, WAPHWR
24, KOLRL 20, WRBEY 18, KQODE 1o, WAROOX 16, WHTOD 14,
WODMY 13, WAPOLX (4, WAPOILT 12, WARYGL 12, WANLGVID
°OWHLE] 9 WHANIK % WABGLHZ 3. WARIH B KPSEA 7, K@HNT
6, WARUR 5, WADGAT 4. WABPCC 4, WOPHA 4, WoATU 3,
WOAGK 2, WHHQP 2, WABLOY 2, WORAM 2. WORIA 2, WADL L]
I WADLRQ T, WADPLE |, WABPSN L. iMay) WABSPL 5,

NEW ENGLAND DIVISTON

CONNECTICUT — SCM, John J, MeNassor, WIGVT - SECE
WIHER, RM: WALHSN. FAM: KIYGS. VHLI PAM: KISXF,




Met Freq, Timeftaps Hesn DA L
ON 3840 (845 Dy R ()1 44
CIN Auas [ RNy M-S

[RE LT RST] o dad [RZ0

VHE 2 t45.9% A0 M-S 22 04 2

VHE & siLn X100 M-S Py Tan 2T

High QNE O N — WATGEFH, WIET and WALIZC, UPN - R1YGS,
WIGVT 29, K1SXF 26, KB, WARIZC 23, SEC WIHNHR needs
mantily reports from all ks and extends lis thankys, Be sure vour
area is nchided each month, Please read the buly CD Bullefing, yous
colnents o R estructuring and Hoard Mecting FHighlights should
be espressed to the Cormmumications Dept. und Iimector WOV
Trumbull ARC’s new officers are WALUXB, pres.; WIFPT, freas
WATLWD, ativities; WILTD, seoy. amd editor; WIKQT, trusiee.
Their “Un-Named Newsletter™ is o fine enample lor all clubs to
fullow, The Duanbury TARA Newsletter” varpes (Rrector’s etter
reprinf thot should rute lume priot in all radin pubtivations
amateur Tadio I8 revopniced by o Government and CW s simgled
out! Murphy’s Marauders Instntction List for tield Pay s regumsd
ceading for 21l ¢lubs ard any others who take an active part n this
big eveat, Thunks Fur the many Fickl Day reports and even better
luck to ull next wear! ARRL Film Hams Wide World rmn tor three
days at the Submarine Base Theater i Guoton! WIHI handles
T-MHz. TOC sked, WIBDI enjoyed his vacation m Maine, W1ADW
toured New England during vacation, Uongratnlotions tar WATELA
General Class; WNINCK, WNIMYX and WNIMAQ new Novice
Class! TratTie: (June) WIEFW 277, WIEIE 236, WATHOL. I1R,
KIFIK 137, WATGEH 123, WATHSN 100, WARIZC 100, WIGYT
B6, WATLLE 72, KLEIC 68, KISKE $9, K1YGS SR, WATHQC &i,
WICTT 42, wiAw 31 WITTIE 31, WALIVY 22, WI10A 20,
WIMPW 17, WEQV 17, WIGNR 10, WIHER E0, WICRV 9, WiBD]
R WIDQY 7, WALIGA 7, WIYBH 7, WITUR 6, WiWLL 2, (May)
WIKEW 175, WiBNB 10,

EASTERN MASSACHUREFFTS — 5CM, bFrank 1. Buker, 11,
WIALP - WIAQG, our SEC, ievvivad reports from Wis LE, LMF,
K1ls G, NEW, WATDXL K1TFWA is new State MARS Directar for
the Ajr Foree, Headline i paper, “Popeosn Track Saves Station™
v on Field Bay fur the Whitman ARC, WATAXK, WAIGZZ fs on
Alh ow wnd 10, WATLLK 15 mobile ou 2, WITOK, and ex-W1CMH are
Silenit Keys, WIKRNS has his old call back und is in Bromingfum,
WNIND 18 e KZSMON in Quinegy, New Y1 WATs NBW, NCR,
WNEs NEX, NCO, WIFIN is in Vi for the sinmer, WAINCV is

ch R ITRRN, 1he Barnsard Net bad 389 ONE S e, ow 2, B s
GERL RBR. WIN RUDC TR ALE atleaded s mweting e Boston of
the Mass, Fmergem y Comupnieatinns o, WNITMUS iy e wn
ol WIRGL, vow v e 4o, WEBBG now 15 in Gearpelown.
WATGDO s opc 2 KIVNIT an G, K TEPV iy pries. ol Semerset AR,
WAIDGW. WINID weol e NYC L s s Tnip, WIEBCN savs the
Fewas Tower Net <8l s i 3945 &lle ot 170 GMT. Barasiable REC
had o booth al ds Cosniy Lan aepoiis KIZZY. WATKZE haca
phmoe patch T buill, WIAODG repotls e Nw Fog [ iene, Pione
Net Jad F1ONIG 0 traltn. WA ACHT wend o Tean dog 1 at
WASKELS, WATENM lav 1 bew actlual JEAVE RIWWYW has o
Murk b New ollwers of Cuannapowsll BA are b INEW, pres.:
kALY, vicapres: WA T NM. secr, R INKAL trons t Ws DEDLPL,
DES, FSNLTREE, WA Ts BNT EIPS, TTRD, baard of diecsors, 'he
club’s anpal banguet was hetd az the §ared Wakelicld Mator Hotel
EALT visited WIPL, K1TUHO pal murned, WETRT s The st o
anly tieensed tullv-operating skow -aan UV slation in boss, W IPM
-WITBNY, WaE AL ex WHIKEL, and WL AR, ex-WIBMDY, omd 72
from 81, Pete. WATAZR bos fus Advancad Cliss tiched, WALTTT
worhed Wad- and WR-Land on 6, WATDOL worked Wik, da, 5. Ks
Oes, WATKZE i<a acw OPSIORS, Appointments endorseds KTANID,
WIBVY as B's; Wis PLoFIN, KBN ns OREs WIKBN a8 DS,
RIKTEH as 00, WATROG and WATLEMN helped a sl proup pet
licenses, and vow WATs LGY. LGE, LIAL JAP are Generals Class
anid WNEs MHZ, NBD are Novios, The Capesway U et af
WIEYs and lws applicd 1or the cadl WIZST lor the club. WIYTFDR
i ton busy tooget oo the wir, Massosoil ARA 15 poing (o hold an
aetion fo Qet, WICHTY god msarticd. Lie Plymmat i hoys e Gelping
carh other with toweys, Beatis, vte, WA TS T SH and TSEare back in
this ceuntry 1n Needlam, ©ATNN Dad 38 ORTs. 2 sossmons, 20 tallu.,
EMN had 250 ONEs, S0 sessions, 20 Tnnhee 1or Tune: 37 sessons,
245 ONEs, 272 traltic tor Mav. EMNN had 34 ONDy, 2 sssions, 3
traffic tor Mav, KIPNB held 4 potlable opeoating schedule with the
Salvation Army Scout Eroep Radio Club, K TTDA, i P-town, weorhs
his son WLTOS, i Marsbhickd, on 20 WAL wonkast K HTDA Jor lus
fiest QSO on ) oin that ows, EMIMN had 272 wessions, 129 0N,
16y traftic. [he n-Meter Ceossbaad Ned el 200 swesaans, L2 ORIy, 4
tiaftte, WALTEZL jaude PRHE. WIMY qunde BI'L, WA TR AL 15 owery
Active dm dratnic sets and SCS bor lone WEHENY s o iy bainds,
WILE savs #he hmerngency Net meety vvery Mo, on 07 Ml at 4
PM. WIBIN is too busy witle house sind ganden Fadlw. (Juney
WIMYX Roi, WiOMM 392 WATRYY 273, WiPlX 250 WAL AD

Xy,

MHz?

TYPE A
$2.00

E

2L R =
I/

How much coil do I need for this circuit?

How much capacitance will it take to resonate it at 7

You can find the gnswer to these questions wid otbers
involving inductance, capacitance and  frequency by
using the NEW ARRI I-C/F, Tvpe A Calculator. A
bandy “Pocket-size” borizomal slide-rule design makes
using the LAC/F Calculator fun, not work,

For Obnrs Law, we bave the Lightaing Type B
Gidenlator. Find answers to problems involving resiy-

Py tance, voltage, curent and power, quickly and vasily
with this eivcular slide-rule calculator.

TYPE B
$1.50

Both Postpaid

The AMERICAN RADIO RELAY LEAGUE, Inc.

Newington, CT 047111




e WEEL 22 WALRAE 525 WIABL 95 WALTEL do, KILLG
A RTPRE G WA TRHL M WIOTR T WX 21 WA T,
S laWis D WAL 12, WIDOM @ W3y aci] 8, WLDP 2,
SHATENM 6 BITSG S BIOKL =0 K10 2 KIWYW 4 chMayi
WiMA G RIPRE oo, WIBR 6.

SENHILANNUAL MASSACHUSETES 050 PARLEY

Fhew contest spansured by the MIEE Hodio suciety WITMX will take
piace brooen 200 GRT Sat et 3o 9500 GMT Mon, (e, 8§, oo
irme cesine bons s open o all amateurs, Slations migy be waoy hed
whily ohere per band, Bach cw and phone ssqment s eonsidered o
stparate teind. Crusshamd coitacts are net allowed. On the VHF
btk Wy stahions nwy contact Gther Wass, stalrons as well oy
Jfatins ot Mass. U oourse, brlow S MHz, Mass, stations inay
Wtk DNLY tabions oudsice Mass., a5 usual, The =xschange wii! be
report. LU aumber, vounty (for fass, siations), state or phownce,
Leswwieicn i bormations Jate and time LGN )2 station wurked;‘répuﬂx:
Wil numibers: Loty slate ol provioce of stahon vt ked:
troquency aod bepe ol vrission, Sugaested frequencies: 3560 FOGD
FAURY 2TULD JB0LL. 3964 J2 ) 14790 71490 28560, Novice 373h
179 F1T10. heonng system: Count 1 pomt for each report recerved
gl ane far each eeport sent and coadrmed, maximum 2 ponts for
i complete mecbanae. Multpiy the numbes of Q50 puints by the
vuinber  of wnuinphers  (followang)  te determine  total  w.ore.
MULTIFLIERS e al)l satons vutssde Mass, notal cumber of
dilferent coatihies worhanl fmax, {41, For Mass, stabians uperabing
WHE unly. total aumber ot Masi. counties plus the number ot
ditterent sbttes gid Canadian prowvinces. Far Mass. stahons wihich
airher operate o WHi o swihvech operdte buth above and befow bu
MH2, us total numiber of ditterent states and VE provnnbes. Mote
rhat Mass, statiohs upesating above and below 50 MHz, 0 NOT
Count Musa countms @ mudophers but DO include Mass. siathions
Atk when calculating USO pomnts, Ceittiicates will be awsrded
1@ shate, proviace alwd counnes ar the dhsorenan of the centest
comtmiztee, The nanbing deadine 1s Nov, 1, Send your log to MIT
Kadio Socivly, Box bb¥, 3 Ames 51, Cambridge, WMass. 02138,
include v addressed stamped envelope fur contest results. thclude a
signgd statemeni o the eftect that the operator observed all
reyulations of his counny, Lecrmions of the confest commitiee are
finai, logs property WirmxX.

MAINE Seal, Peter Bl Nterhing, RLTHY 10 KICLE.
M WA CAL RM: WIBIG. WA LICN i 0w Lienerik m the
Lverwwene |alls ava, Lhe PAWA went nut oo Freid by this vear
died did quate well, The Tollowing vpesated at the sie: K 1RQE,
WIGLES, REHEV. BLGAKX, KIRSA. WAL 1L KLIOYR, WALKLO,
WATRVY. MNew  hans ne the State of Maine ate WA IMZE,
WAIMZG, WNIMZA, WAIMZT, WAIMZZ, WAINBO, Con-
smatulgtwios, ivllows | ame shll looking For news (o put i the
coribum, [E ~eems there st be something going on in the state,
KASGE B 1 the provess of geiring 2-oeter RETY, K TGAX & nn the
die Rt a new 2 wad ORP e and doing quite well, KIROE has a
lew KA crwnkenp Foser. Se Gull Net meets on 3940 Mon,
thromuh Sat. b J7URE Pine fvoe Net oeets at 1900 o0 3596 Mon,
througii 5w, bl ooking lor NCS for the Pime Tree Net. Anyone
wterasted 1 hetping out, plesse vontact WIBIG, Traffic: WA LPOM
240,

NEW HAMPSHIRE SOML Donadd Maorgau, KIORS — skt
WILLIDL FAM: KA. BMs: K1BOS and K1POY, We welonne the
tullosine mew hams: WNIMAY, WAINAL. WAIMZY. WNINBL,
WA INGL The GEPN regent For the tnth sliows 621 check-ing and
¢ tratiw, The VINHN wports 242 checkans aad Y21 trafhic,
WALGUE 4 now Boadra s, Cungatulations, Jim. At this time |
Woltld lthe to sy Hanks o KTRSC, who fus boen SEC but becigse
ol aacreased basiness fus stepped down, John bar, WILDL, of
Littletun, vow lus asuawed the Juties of 5E0, Vengratuitions,
Joabhn, WIBYS jy stll very wtive ane 2 meter tis. WISWX is by
aildine o 4 100UA fimad, Lhat signal shouid help oo LA, Hob,
Trattic-lundhng s guite lard a2 tines on ow %Ll the suszpeg static
and ot times v oneady impossible on phone  beuause of skip
conditions. Lhe PSHE repurds oz increasing steadily,  frafTicc
WALITAM 527 WAIGCE 219, KIPQV L0E, BLBUS 10O, WAIK X
6, WIURG 55,

HHODE ISLAND - SOM_dohi b dshinson, REAAY - SRUS
WIYNL RM: WIRIV, PAM: WITXL. VEHE PAM: KR1TPK, Activity
this month centered aogind Breld Doy with several clubs in the
field, WISY /1 was focated in Newpor: with 29 opurators preseat,
WIALAL was docsted o Lincoln-Smithfisdd with 18 upcrators
present, WIOP/ was focated at the Bov Scoill Resesvation in
Cranston wab 10 members prescat, KINOGHD s lucated at

5

Ruttorwuwds with 15 operators prewnt, KUV was opemting
fror Clepmt L with 15 ieembers present All clubs mentioned
sent messages fo the SCM tor gualitving points, As the sumimer
vinatfons start don't torpet to send your tratfic reports to the SCM
tor the nwothly ceport, RISPN yeport: 3 sessions 303 ONI, 03
iratne, WALIGH, who s on vacution ip W4-Land, has joined the
Pade Radis Clud while hie 14 there, The WTAL Club teports thut
panbing oo the ecrerior of the buitding will heyin soon, K1AAV
hopes (a0 hist of members with paint and brushes at the nest
mecling, rotfier WITKL RK, K1OFD (7, WATHRW 3, KIVYC 3,

VERMONT — SCM_E, Remnald Muoray, K IMPN -

Ner Ereg, fimeg LJiDars (INT LM A Mgr.
Lir. M2, KLY 2030 M 453 46 WATLE
V1. kone [T ) 300 S 30 WAIEDI
ANV 385 2230 M-I 232 11 kI HOR
YTPON RTTIE 2200 Sy 53 16 K1BOB
VTLB T 2130 M-S w11 nd WA IHSG

1230 Se

Vi C1} RACES Net wall resurne Sun., Sept, 6, at F4UOZ an 3990.5
MHe New et mgr, for Vi Fone Met is WIKKM, W20BU/1
fCornwalll is now WIFUQ. Congrats to new Tech, WAINRU
P Bemingtomaml new Novices WNINAR (Pownalr and WN1NAM
{Bennington). Hope vou all had a good time at [ntermational Field
Day tn Charfotte. Vi, 8B Apniversary Nite tjuly &1 was a huge
suceess. Phanks, vweryone, Traffac: KTBOB 33, K1IMPEN 20,

WENTE RN MASSACHUSETTS — S80M, Percy (. Noble, WIBVR,

BRCT WATDNE, UW RM: WIDVW, WALLPI is the new Fi for
Humpden County, WAIMER s new ORS, OPS and OBS. A
vupbimed piente gid meeting of the WM CW Net members and
ARPC oembers wis held at W1ZPB's GTH Juoe 11, Aunong those
gt were WIERW (1RN Net Mar), WALDNE (SECh, WIDVW
(CW RM3, WIBVR (SCM), WAIDVE iBerkshire County By,
WATHEY (Franklin County £Cy, WIZPE, WALLNE, WITHI, WEIH,
WAIMER, WIHRC and WICSE. From the $CM and CW RM W1ZPR
reveived an award as “Operator of the Yew™ of the West. Maw (W
Net, @ certificate well varned, WA IMER made BPL, WALEFFR and
SYL welebrated thelt Golden Wedding Aaniversary July |, RM
WIDVW reports that WMN bad -192 QNIs aod handled 215
messages, lop five in attendunce were WI1BYR, WIDVW, W1ZDR,
WALLNTE and KISSH, WIZPB and W1KK should now be back from
Europe. From the CMAKRA bulletin: New memhbers: KILZH and
WIYPK, WATLLA has his General. Brom the VARC “Oscillator™;
KIFPNA was Figld Day Chatrman, WAILGU is the new edifor, While
4 Movice she won the WM Section award m the Novice Roundup.
KIZKH has 5 25NI-watt generator, Sun., %:00 PM VARC
LOMMEz net, tinests sb the Juee danquet included Mr. & Mrs,
Juhn Hunteon (WILVQ ARRL Gen, Mgz.) and Mr. & Mrs, Kobert
Chapman (WIQV NE Div, Die), The SCM and his XYL had 2 most
cujoyaide time as peests of the HURA on Field Dav, SEC WATDNR
sports that the Sun. Morming ARFUC Netat 5:30 AM. on 3978 ke,
iz going real well, Lrartie: W1ZPB 203, WA IMEFB 142, WIRVR 111,
KLSSH 91, WIDVW S0, WAILNF 60, WEHHI 29, WAIBXOQ 26,
WALLGU 19, WATLE) 10, WARIFYT 3,

NORTIMYESTERN DIVISION,

IDAHO — 5CM, Bunald A, Crisp, WIZNN — 8 WATEWV,
The FARM Net meets on 3938 kHz each day at 0200 GMT, Ths
kdaho RACES Net meots week davs on 3991 kHz ot 1415 GMT.
KFFHX lust his beain and tover in 2 wind storm, WTIY is moving to
a4 new lovstron in Grandview. New fdabo zmstens: WN7ORE,
WN7ORH, WNTORT, WATOTL, WNTOZA, WN70QS, WNTORD,
WN7QG), WNTOOR, WNTORT, WATUSY, WNTOWE, WNTORY,
WATOSY, Lliho Counties Awerd certdhicates will be mude te any
druiteur who confirms contacts with wnateurs in 15 or more {daho
countigs, Contacts made atter Jan. 1. 1970 are valid, Certificates
witl be awarded for contucts with 13, or 311, or afl 44 vounties. Semd
a copy of your og, that has been aotorized or witnessed by 2 or
more anwtenrs, to Mr. i, A, Damels, WATEGL, FARM Net report:
31 sesstons, 839 chieck-ins, 63 tratte handled, Traffic: X7THBY 165,
WIGHT 130, WATEDI 35, WTZNN 12,

MONTANA ~ SCM, Joseph AL IVArey, WITYN - SEC
WIRZY, Pleass check and see dF your appointment has hesn
endorsed within the last year. [V not, send to your SCM and [ will
get ot bixed np, WNTOTC s 2 new call in the Helena arer, WTIZW
vacubioned 0 Perreylvania this vear, WNTPAL is u new will in the
Angeonds area. Congratutations to RTIMZ. of Missoula, and his
staff for putting on a great hamiest ut Glucier Park this veas, Nest
weat it will be inCanada at Waterton Lukes.kx-% YGUGEs now 4 Nilent
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Mr. John H. Thompson, WIiBIH/PJ9JT, re-
cently packed his Ten-Tec Power-Mite PM 3A
trangceiver into a suitcase and headed for the
Coral Chiff Hotel, Curacao (Netherlands An-
tilles}. From there he worked the world.

“Final tally on the PM 3A results at PJ3JT are 261
QS0s on 14 MHz and 41 QS0s on 7 MHz for a total
of 302. This includes 32 different countries in 5
continents, [ operated only with the PM 3A on 7 and
14 Mc, CW. No contacts were set up first on high
power, nor was any auxiliary receiver used, 1t was
all done with the PM 3A. Of course | had a FB
location and the PJ9 call didn’t hurt. Among the DX
woarked were five VKs, a ZL, VU and 4X4. Only
Africa was missed and | did get a PJ? response

from an EL. The batteries, a pair of 6V lantern
batteries in series, lasted the entire operation
e and showed no signs of failing. Some commenis

WOr

world.

from stations worked:

WSKIT: ‘Congrats on that signal with real QRP’

WH0PK: ‘Unbelievable’

WSIUW: ‘Ur really busting my ears’

W3KR: '‘Boy, ur 5 wafts FB here on my attic antenna'

W4KC: ‘Did you say 5 watis?’

W2GA: ‘Boy, ur rig doing FB’

WAYWX: ‘Unbelievable ~— if | didn’t know you I'd
swear you're pulling my leg because ur
hitting 20 DB’

K3CUI: ‘Are you really running only 5 watts? FB’

OK1AOR: ‘Sigs 589 FB’

. K6IC: *Your 5 watts sure good here’

-TEC,INC.

SEVIERVILLE, TENNESSEE 37862

UK2KAF: (ax UP2KNP): ‘{Ur low power sure doing FB'
K4ZA: ‘Ur sig has real punch’

I did other hamming, making some 400 contacts on
the other bands, both CW and SSB using high power
equipment. Could have made many more QSOs in
the same time using the high power rig but it
wouldn't have been half the fun.”

Power-Mite PM 3

PM 3: 20-40 meter bands
CW only — power input §
watts power raquired 12
¥ d.c. — 500 ma. High im-
pedance outpul for head-

phones. $69.95
Power-Mite PM 3A

PM3 A: Same features ex-
capt with break-in keying.

$79.95

Order today from your distributor, or direct:

Please ship my [J PM 3 $69.95 prepaid at once.
[ PM 3A $79.95

I enclose my [ Personal i Money corder in full
check

Satisfaction guaranteed or money back.

Name

Address

City. State Zip.
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Key. The PON Picnic was held at Kings Hill with a nice time had by
all those attending. WATMEY will be getting on RTTY suon.
Tratfie: WILBK 22, WATLXM 14, WATIZR 13, WITYN 8.

OREGON ~ 5CM, Dale T, Justice, KTWWR — SKEC: WTHLE,
PAM: KTRQZ. RM: K7GGQ. Section nets: WATHKY reports for
the BSN, sessions 60, check-ins 1000, fraffic 162, contacts 205,
WATKIU reports for the OSN, sessions 135, checkans 67. trattic 17.
K7YQM reports for the AREC Net, sessions 30, check-ins 5K1.
teaffic 30, contacts 61, maximum number of counties 15, Amateur
Radio Week was celebrated June 21-28, with the Conventlon in
Hend a2 great suceess and Field Pav a fitting conclusion. FD
messages were received from WIPXLI7, WATEQD/?, WitMIf7,
WATIRNS7, and WTKYC/T sent a message to Ha, New Novice is
WNTOWC in Baker, and vew station in Clatsop County i
WATOWA, WATIRT has his Advanced Class license, The Oregon
QS0 Party was fun, with WATDAC taking honors for Cregan and
K7LPZ/VET winning ftom out-of-gtate, WATFTN was cunning one
of his 597 patches to S.E. Asiz recently when someone stole his
phone  wire! Swddenly the phone went QRT. The Saturday
Afternoon Liplift and Drinking Society Net met at K7NCG's home
with 15 members of the net present. Sevoral recewed cerfiticates,
Traffie: (fune) WATICX 286, WATIFS 206, WIBDU [30, WATLDZ.
N1, WATHKY 57, WATKIU 47, K7QFG 47, K7OUE 35, KTWWR
24, WATKRH 23, K7YOM 18, WIHLF 14, WATIAW 13, KTRPT
{3, WIMLI 8, WTAGQ 2. WATIRT 2. (May WATIRT 2,

WASHINGTON - SCM, Harry W. Lewis, WIIWJ — Walla Walla
Hamtest Sept. 26 and 27. This event tounds out a sununertime of
Washington ham pienic and convention activity. The big %tate
Hamfest was held at Tacoma with the Radio Club of Tacoma as
tponsor, Next came Conconnully, followed by the CBN and
WARTS-NTN-WSN Picnic. This is the first time that the three NTS
stution nets of Washington have had a combined get-together.
tovernor vans signed a proclamation dectaring Sept. o through t2
as Washington state Amatcur Radio Week, This coioeided with the
Washington State SO} Pasty sponsored by the BEARS club of
Boeing. The Northwest Tech Net reconvenes Sept. 13. WTIEU, in
Evegett, has now over 308 eountries worked/confirmed on cw. Bob
mns ORP cw 2nd s now showing up on 2-meter fm, In the event
that Director Hol Thurston, WIPGY has not been seen aromnd
Scattle this summer it might be because he attended the Oregon
State Comvention at Hend, the Mnntana get-together in July, the
BCM meeting in August, was seportedly scen in Hoise idaho,
Spokane, Tacoma, Partland, was in Newington {Connecticut that is)
In May and on his way back in Sept, He has been camrying the tennis
shoe wherever he goes. He recently received a one-month’s iTee
sibseription to 73 Magazine ttom the combined donations of the
ARRL members of Montana, idabe, Urepon and Washington, Also,
the editor of 73, reportedly, donated an additional month’s froe
subscription, Traffic: WTBA 1379, WTPl 313, W7RQ 42, WIBUN
B, WIIEY 34, WATMEG 26, WIGYF 25, WIAPS 21. WiTwJ 18,
WIZHZ 15, KTLRD 12, W7ALB 4, WTElU 3,

FIFFH WASHINGTON STATE QSO PARTY

This contest, sponsared by the Boging Employess’ Amateur Radio
Society KTNWS, will take place the finai weakend of Waishington
Stete Amateur Radio Week from 2000 GMT Sept, 12 1o 0200 GMT
Sept. 14, 1t is open to all amateurs, Stations may be worked once
wach band and mode for contact points. Stations imay ba worked
more than once each band and mode if they are additional
multipliers. The exchange will be QSO number, repart and caunty
for Washington amateurs, Al others sends number, report, and state
province of country. Lugging information: dates. times in GMT,
stations worked, exchanges, bands, rmades and claimed score. Each
antry must include a signed statement that the decisian of the
Countest Committee will be accepted as final. No logs «an be
returned, Suggested frequencies: 3560 7060 14060 2106D 28100,
3960 7260 14220 21390 28600, Novices 3735 7175 21204. Scaring
system: Wash. stationg score i point far each contact (including
conitacts with other Wash, stazions). All others scoie 7 ponts for
sach contact wath a Wash. station. Wash, statigns multiply tozal
S0 points by the tozal of ditferent states, VE provinces and osher
foreign eountries worked. All others multiply total QS0 points by
the tatal ot different Wash. counties worked, Awards: Certificates
tn the highest scoring stauon tn each state, provings or country and
#ach Washington county. Worked Five {5) BEARS certificates are
alsw available to anyone working 5 club members hetore, during, or
airer the OS50 Party, Working the ciub station K7NWS wit] provide a
gold seal endorsement sticker for either certificate. The rnailing
deadline is Oct, 10, Send vour log o BEARS, cio Contest
Comemittee, Witlis Propst, KTHSB, 18415 38th Avenue South,
Ssattle, Washington 98188,
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PACIFIC DIVISION

FIETH ANNUAL CALIFORNIA S0 PARTY

This contest, sponsored by the North Hills Radio Club, KEIS. will
take place from 2000 GMT Sat. Oct, 3 10 0200 GMT Mor, Oct, 5,
Use atl bands, cw and phone, It is apen to all amateurs. Stations
may be worked only vace per band per mode, The exchange will be
Q50 number, epart and. county tor California stations. Nons
Calitornia stations send QSO number, report and ARRL section or
DX country, working only California stations. Californiz stations
may work each other far QS0 credit only, Logging intormation: All
logs smust show date, time, band, mode, statlans worked, exchanges.
All logs become the property of the North Hills Hadio Club and
tannot be returned, Suggested frequencies: JB60 3980 7050 7280
14,060 14,280 21,060 21,380 28,060 28,580, Look for Novices at
T35 7175 21,110, Scoring system: Califarnia stations multiply
toral QS0s by total ARRL sections and DX countries worked, do
nut count California sections, All others muttiply totat QSQs hy
total California counties worked. Awards: First place certificates
will be awarded to the winners in rach af the 74 ARHL sections and
each DX country. Additional awards may be issued depending on
the amount of logs receved. The marling deadling s Nov. 6, 1970,
Send your log to John ¥hnke, WEK YA, 6230 Rlo Ronito Drive,
Cermichael, California 95608, Please include surnmary puge and
large addressed stamped envelope for results. DX stations need not
submit s.a4.2. Stations planning rare county activity please notify
WEKY A,

EAST BAY  SCM, Paul J. Parker, WBADHH - The whole
notthern purt of the state really felt the hand nf mother nature on
freld Day with hail and even lghtaing to raise the nose to a very
unaceeptable level for short periods of time. WB6NMT/6 has been
yory busy trying to get his 220-MHz anterna back in the sky,
WABDIL reparts that the slow-speed session of the NUN (mecting
daily on 3630 kElz at 0330 GMT) had 2 really bir month with over
400 ONI aad over 130 OTC. K6LRN reports frequent attendance
into the NON tately. WHUBE has been chasing rate ones on 20
meters, WoTTS recently tried his hand in the DX barrel and came
out with $7 couitries in just 2 weeks! WolUZX reposts that the DX
vanditions into Lurope have heen very good lately, K080 reports
having participated in this year's Armed Forces Day at the receiver's
site neur Vallejo, WoAR reportx that he kas been having a hard time
ahtaining those much-needed QYSL cards For his DXCC, WB6LUMT is
4 new membee in the sectlon ufter spending a voar as KR6KI,
WERGG. une of the few O0x we have in the section, fas been
keeping an cve on the bands [atelv, WE&VEW had a real thrill the
other day when he passed o teai Fietd Day message. WaIPW eports
that the TUC is cunming sinoothly, Congratulations to WAL DUJS,
who recently passed the bxtra Class exam., A sotice of interest to all
in the state is the Anmual California QSC Party, details in this issue,
There is a “particular need” in this seetion for a person te haandle
the affice of SB' All thase interested in the pasition should get in
contact with me us soon ax they can. Thi¢ is o responsibly post in the
section and should be tilled hy someans wha can devote the time
necessary to pet the job done. Teafhie: (dunes WAGDIL 521,
WASEDU/G 314, WalPW 260, WBEVEW 36, W6IIZX 6, WBGLMT
&, WeAR 1, KGLRN 1. (May) WAIEDUSE 297, WAGDIL 295,
fApT) WABDIL 387,

HAWALL — SUM. Lee R. Wical, KHGHZE — SEC: RHEGOW.
RM: KHOAL. PAM: KH6GIN, OSI. Mer.: KH6DO. iUs: KElbs
GPO, LI, HAY, GRVIKRE, KIANO/KHO, KC6ES and
WIUZH/KGE. RACES Nets evcrdinate with Henrv Giamache, Radio
Cfficer,

Ner (MHZ]  VIME{ZINDAYS
Eriendly 1,290 T30 M-b

World Wide Bov Seout CZ5,360 LHOO Sat.
Centusion (Fatches) 21,400 OF 30 Ajl

Facitic Interisland 14335 (KIO M-W.F
Microwave f4.338  GH0O Tu-Th-8n-Sun
S B, Asta 14.320 ang all

Yarific Typhoon * L4268

*During typhoon Alects. [ repret to capart the passing ot KH6HVS's
tather. tn addution to monthly reports from amateurs in the section,
as vaur SCM | depend upon radio club bulleting to be informed en
what ciubs are doing, Nroes your club provide its elected AKRIL
official with copies us part of the communications link n the
League's steucture? Why uot do your part te help your ARRE
officials serve vou better! KHAGKL will transfer to Baston, Mass,, to
a new position. X2ZHHA/KH6 and WPDAD/KHG are new s,
KHEBVS's XYL is signing KHAHUQ. KPDAS/KIG is here with the
USAF, Ex-WAUAL/KHe has retired after 29 vears with U.S. MNavy,
KHENS worked WRAKAP on 509 and ZH1AA and SWIAR
wondinne to he heard o 30,1 MHz, KA6E] has returned home to be
WIBRI again, Thanks, Stun, for all your ettorts. K H&COR is off to




Important
EzE Books
from SAMS

: 'Singia Sideband: Theory and Practice

by HARRY D. HOOTON, weryH. This one-source
guide emphasizes basic principles and cir-
cuitry of ssb, Covers the origin of ssh, the
derivation of ssb signals, carrier-suppression
techniques, sideband selection, and a com-
plete analysis of all types of asb equipment,
Order 24014, 0nly. ... .............. $6.95

73 Dipole and Lonyg-Wire Antennas

by RDWARD M. NOLL, W3FqJ. The first com-
pendium of virtually every type of wire an-
tennd used by amateurs. Includeg dimensions,
configurations, and detailed construction data
for 13 different types. Appendices describe
consiruction of noise bridges, line tuners, and
data on measuring resonant frequency,
velocity factor, and SWR.

Order 28006, 0nly. .............. ... $4.50

73 Veartical, Beam, and Triangle Antennas

by EDWARD M. NoLL, w3Fqd. Describes the
design and construction of 73 different an-
tennas used by amateurs. Kach has actually
been built and air-tested by the author, Ap-
pendices cover construction of noise bridges
and antenna line tuners, as well as measure-
ment methods, Order 24021, only . .. .$4.95

Electronics for the Amateur

by LOUIS M. DEZETTEL, WsREZ, This is one of
the few books on the theory of electronics and
radio that programs the material for the ama-
teur. Discusses radio-wave propagation as it
applies to amateur band frequencies, recep-
tion and trangmission pertaining to ham
equipment, and the speclal field of antennas
and how to feed them, Contains all the infor-
mation required to pass the theory section of
the General License exam.

Order 24022, only. ., ........0vv ey $7.95

18th Edition of the famous ESE
RADIO HANDBOOK

by WILLIAM I ORR. wéga1, Completely updated
edition of the famous cormmunications book
that is the electronics industry standard for
engineers, techniciang, and advanced ama-
teurs. Explaing in authoritative detail how to
design and build all types of radiocommuni-
cations equipment. Includes ssb degign and
equipment, RTTY circuits, latest semicon-
ductor circuits, IC"s, and special eircuitry.

Order 24020, 0nly. . .,............. $13.50

Radio Amateur's F-M Repeater Handbook

by EEN SESBIONS, JR., KéMVH, The definitive
work on the vital and virtually undocumented
subject of amateur f-m repeaters. Chapters
includer Preparin%-and obtaining siles for re-
peaters; How to build & repeater; and Re-
peater applications. Includes an f-m repeater
directory. Order 24008, only. ..... ... $6.95

Amateur Tests and Measurements

by LOUIS M. DEZETTEL, WsREZ, Shows how to
accomplish virtually all performance tests on
amateur transmitiers, receivers, and anten-
nas, and how to make required adjustments.
Order 24007, only. . ... ............. $5.50

Ham and CB Antenna Dimensian Charts

by Ebwarp M. wNoiL, w3rqd. Tabulates di-
mension data in feet and inches for all the
popular antenna configurations. Charts are
so pubdivided that an antenna ean be dimen-
sioned for a specific frequency range aceord-
ing to license class and mode of operation.
Order 24023, only. ... ............ .. .%198

——— HOWARD W. SAMS & C0., INC, ———

i Qrder from any Electronics Parts Distributor, or mail
to Howard W. Sams & Co,, [nc., Dept. 35-080
4300 W. 62nd St,, Indianapolis, Ind. 46258,

Send me the following books: Nos,

3 encl.

1 Send Free 197) Sams Book Catalog

Name. I
PLEASE FRINT I

Address

City State Zip

L — —_—
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SEPTEMBER Al Digi-Key Modules at
ONLY

wew low prices! VWrite
for our latest catalog,

TRE SPLITTER
$12.00

¥ 10.00

POWER SUPPLY
FORABOVE & 1p.0p

Dl GI-KEY:
PO Box 27146
i Minneapolis 1
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VE?- and KEL7-Lands for some hunting, fishing and traveling.
EHGHDM is now at his other QTH sipning WATNEW with his new
Advanced Class ticket. WH6HCUH, recently passed the General Class
exam. Both KHEHG) and KH6EGH passed thetr Advanced Class
exam, KH6DJE recentiv left the bachelor ranks. KSLTH/KHEHDB,
from KH6SP/KHANR recently visited his folks in Lubbock. Les'
tather signs WASBEM, KI6CF and KIGDZ had a 4th of Tnlv 24-hour
QS0 Party, WBGGHG/KIS, WBeLOC, WePVQ, KHeHET,
WAGVHH and WAPTIE were the operators. All QSLs and SASEs
shoutd be sent to WASENF. KHAGRG has left for the Coast Guard.
KH6HCM reports he's awaiting 9 cards for SBWAS, KHGLP ix back
from u lengthy trip. KHOBAS has a 4-L quad up $50 ft, above MSI-
KHOHDH will go to Okinawa soon. KHEGOW is baching it with his
XYL visiting her folks. Honolula DX Club has been busy with
ACPA/GR, 3BECP, FHOVP et al. KHEBZF has his antenna TA-18
upgraded to @ TA-36 after 2 six-month wait on insurance and parts.
Heep those Form 1s coming in on the first of the moath This is
vour column, Tmific: KH6GIN 106, KH6HGY 58, KHE6GRG 48,
KHEGQW 28, KHEBZE 27, KHEHECM 14, KHOLP 10, K1HNO/KHS
B, WILZH/KGE 8, KHoBAS 7, KH6HDH 4, K2HBA/KHS |,

NEVADA — SCM, Leonard M, Norman, WiPBYV — SFC: Lewis
1. “Mike” Rlain, WATREL/W&ERK, 560 Chery Street, Houlder
Crty, NV 89005, Mobiling in Nevada: WCARS-T233, Reno and lLas
Vepas FM repeaters 146,34/146/94, WIVYC is coordinatar for
Powder Puff Derby ('ommunications, K7ZOK is vacationing in
Colorado. WIDYX is visiting in Southern Nevada, WIYRY reports
good copy on RTTY., WITVE will schedule anyone needing 2
Nevada cuntact, cw or ssb, DX or stateside. WATFPZ is working on
4 new HB linear. WTHWL is vacationing in Northern Nevada.
K7ZAU, new NARA Club pres,. advises the Sierra Hamfest is
planned for Aug 22 at Genoa, Nevada is all set for a big turnout,
K7VYT advises the SNARS third code and theory class has 2% new
graduates, 2 Movices, ¥ Tech, class and 15 Conditional class, so
watch for more ORM from the Reno area, (ongratulations.
WTYN/7 operated Field Day at Pevine Mtn,

SACRAMENTO VALLEY — SCM, John F. Minks, 111, WK YA
- Partable stations out on Field Day inchuded WoKIL of Dunsmuic
near Mt. Shasta, K6ASU of Nevada County ARC on Washington
Rudge, K6lS of the North Hills RC at Grouse Ridge, both in Nevada
County, and WHAK of the Sacramento ARC operating abeve Bl
Dorado Hills. The RAMS, as usual, were out competing mabile
style, The Sacramento and North Hills Clubs have increased in
membership recently, Fx-WNGIZH, who is my lovely XYL, deliver-
ed 4 9-pound B-ounce girl on Father’s Day. To top it off, | went and
hought a apw transceiver. WAVIIZ has been busy moving since being
hareassext by the Jan. floods, WALNZ is back on NCN after such a
“harrible, but profitable™ spring WASOWH and WAGJZT have heen
teaching thenry and code up in Yuha City and all 16 students passed
the S-wpm code test. K6GYD has returned from sabbatical leave
and has woined the Yolo County D Net, Don't fnrget the
California QSO Party coming up in Qct, ‘Traffie: tjune} WoLNZ 24,
WaKYA 6. (May) K6VBY 95, WASTQI 14, WAROWH 5.

SAN FRANCISCO - SCM. Kenneth 8. McTaggart, K65KRM ~
WEGGC stsuck it rich on Father's Day, which ig alse his birthday,
when he was feted by WAGHI, W6BIP, W6BYS, K4HZ and their
XY Ls. WoCTH showed his slides of Turkey and Cirecee at the June
meeting of SFRC, SFRC aml HAMS of San Francisco held their
Field Day activities together ut McClaren Park. WOEAJ is paticntly
waiting for his 100-watt power transistor for [60 goings-on. Watch
for the Sth Annual California QSO Party, Oct, 3-5. Sacramento
Vatley SCM WBK YA has full informatian for an SASE. Watch ST
for details, this issuc. The HAMS Radio Club meets at 1625 Van
Ness Ave., San Franviteo, the 4th Fr. of the month at & P.M, San
Francisco Radie Club meets at the Lake Merced Boathouse the 3rd
Fei. of the awnth at 8 P.M, Yalley of the Moon Amateur Radio
Club meets the Est ¥ri. of the month ut 276 E. Napa St., Sonoma,
Club bulletin editors should put the SUM on their mailing list so
club activigies can be given coverape in this colamn, WB6UJO ays
te s a0t QSL Manager for KX6HU, it anly does QSL chores tor
YU3TXT at present. WBSUJO also keeps busy chasing DX with a
new CK-7, K6EWB advises that he, K6JC and WABSTS are active on
432-MHz ssb from South Sonoma County, WBGIQP manages to
keep active on NUN between trips to seu 2x a merchant seaman,
theld Day messages to the SCM were received from WHBGHZZ,
WhiSS 6, WABICB and WBOoNVY/6, ECs ure eininded to report
mounthly to our SEC, WeWLV, Thanks to ali thase who have been
sending in thelr Form Is eacly 1n the month, TrafTic: WAGBYZ. 343,
WeWLY 291, WBGFZN 35, WeHWV 29, WB&JQP 7, WeEAT 2,

SAN JOAQUIN VALLEY  SCM. Ralph Sareyan, WeIPU —
The Tulare Uonnty Amateur Radlo Club hebd its tield Day at
Pierpont Springs, had 12 AREC members and W6ASY was in
charge. The brespo Amafeur Radio Club held D near Shaver Lake,




WEARE is the trustee for the v.d. station in Visalia. W6TTP is on
2-meter fm and during his vacation was able to work through the
various repeaters across the western states. KACZQ has a Syguet
transceiver, New officers of the TCARC, WAGBAL are WAGAGS,
pres.; WAGDEA, vice-pres.. WOMUD, secy.; KBILR, activities
chairman. WelUK and WeDPD were etected to the board of
directors of the FARC, WelUX demonstrated his 2-meter [-kw final
to the members of the TCARC., WAGOPG is the call of the 2-meter
vepeater of TCARC, the output is 146,88, WaSYP moved to Lodig
iz attempting to get the Lodi Radio Club going again, WAGCPP made
605 contacts during his vacation, W6YKS worked a KL7 on 6
meters, WOYKS has 125 countries confirmed. WoJUK, WeYEP,
WHDPD and WAGZOH worked KL7TABR on & metets, WoPOW has a
Swap Mark 68, WBAQWE is mobile on & meters, WaMHD built up a
6-meter inverter. WB6VSY has an SR4ZA, W6DPD is on 6-metet
mobile. Traffic: WAGSCE 134, WAeCPP 21, WAGIDB 21.

SANTA CEARA VALLEY — $CM, Albert F. Gaetano, WeVZT
—~ BBEC: WeNVO (acting), RM: WABLEA, WaAUC continues to
wiperiment with antennas at his new (YTH. 5o far using a doublet is
his best antenni; not much experimenting there, hi. WoBPT reports
that MARS overseas tratfic has been very sfow, WBLEK and XYL
spent & week in the British [sles. WoPBC worked KL7ABR on
5(-MHz ssh, This was the first time he has worked Alaska since it
became 4 state. WoRET just renewed his ORS appointment, which
has had a continbous renewal since 1939, WHASH was in the
hospital for a minor operation but has recovered nicely. WBeKUK
Just made WAC, WB6HWO, WAGARY and WBRFZZL have dropped
the “N* from their ¢alls, Congratulations, fellows. As usual the
tratfic on NTS gets very slow in the summer months. Keep checking
in, fellows, because it will be picking up soon and your presence is
always needed. [ncidentally, you guvs working into the Midwest
have patience with those guys during the summer months because of
their very high roise level, If you bave never been there to hear it,
you can't really appreciate the fine conditions we have out here.
The Redwood City Civil Defense and Disaster Communication
Service handled communications for the Fourth of July Parade for
that town. Traffic: WoYBY 283, WAGGTE 1838, WeBVB 160,
WAGLFA 143, WoNW 100, WaeDEF 74, WeVET 63, WeBPT 57,
WOZRS 50, WOALC 36, WoREE 12, WeOIT 10, K4RVD/6 1,

ROANOKE DIVISION

NORTH CAROLINA — §UM, Calvin M, Dempsey, WAAUQC -
SEC: WAEVN. PAM: W4AIT. VHF PAM: W4HIZ, RM: W4WXZ,
The follovang radin clubs participated in Field Day: Cape Fear
Radio Amateur Society, Forsvthe County Radio Club, Carteret-
Craven Amateur Radio Club, Seymour Johnsan AFE MARS Group,
Yadkin Valley Amatewr Radio Club, Buncombe County Radio Club,
Macklinburg Amateur Radio Association, Lumber River Radio
League, Raleigh Amateur Radio Society. WB4ILO and K4CAX
operated Field Day Class D, K9ZCH/4 passed the Advanced and
2nd-class commergial exams.

Ner Fregq. Ttme( Z)iDays ore Mgr.
N.C. 558 3938 2330 Dy, 1 WB4ADE
MCE) 3573 2245 Dy. B WHAMLL
CNIEIMAY 573 2745 Dy.58 WH4MLE

CN{L} 3873 000 Ny, 4 WB4GHK
TH.E. N. 923 2330 Dy, 75 WAGUQU

Traffic: WAEVN 211, WAWXZ 102, KSTGA[4 58, WB4BGL 45,
WA4UQC 27, K4MC 25, WA4AVYNY 20, WB4HGT 15, WB4IMG 9,
K4FTTN 7, WB4HGS 4, WB4ILO 4,

SOUTH CAROLINA ~ SCM, Mrs, Elizabeth Y. Miller, WA4ETP
- BEC: WA4ECL asmst SEC: WAWQM. PAM: WA4GAW. RM:
Vacant, A mobilization exercise, tonducted June 16 as a surprise
SET with only 40 minutes notice, netted 64 stations representing 16
counties and several distant states in an hous. The Forum, a
conrdinating medium for ECs and AREC nembers, going strong
snce Feb., finds ite twice-weekly schedule guite convenient. Morth
Augusta-Belvedere Radio Club with 15 operators and 53 AREC
members operated from Panic Pond Park, and Spartanburg Radlo
Club with 9 operstors and 4 ARLEC members operated near
Whitestone, §.C., during bield Day, Andersun Radio Club, active as
usual, held 2 hidden transmitter hunts and a picnic and operated
during Field Day, W4VFO, past manager SSBN, and one of its most
dctive members, has been transferred to Chiv, and rejoins the net
from 8-Land. WB4QVQ jumped from Novice to Advanced Class in
Mar. Congratulations! “Hams Wide World” was shown on all $.C,
ETYV stations June 29,
SCPN: 3930 kHz Dy Noon; Su (U830 and 1530 EDT
CMN: 3573 kHz Dy 22457 and 02007,
SC SSBN 3915 kHz Dy 1900 EDT
AREC Forum 3915 kHz Tu-W 2000 EDT
Traffic: WANTO 23, WA4LDM 11, WB4OVQ 4.

NEW
HOLLOW
. SHAFT

futdriver Sel

Wilh Locknut/Screw adjusting [eature

Speeds, simplifies setting of combination lock-nut/slotted
screw adjustments on rheostats and similar controls used
in a wide variety of electrical and electronic equipment,

Handle is drilled so you can run an 8 screwdriver blade
right through its center and down through the hollow nut-
driver shaft.

ideal for all-round production,
maintenance, and service work,
this new HSC-1 Set contains
eight interchangeahle
holtow nutdriver shafts
in the most popular hex
opening sizes from
e thiu %,

Really compact! Set is smail
enough, light enough to carry
in your hip pocket. Sturdy, see-
thru, plastic carrying case
doubies as a bench stand,

1
]
H
!
|
]

&

XCELITE, INC. =142 BANK ST., ORCHARD PARK, N, ¥, 14127

Send Bulletin N867 with information on HSC-1 Hollow Shaft
Nutdriver Sets,

name
address
city state & rone
L — I Unuada contacs Chaplge W, Poinlon, T _ )

133



~ TBL1

FREQUENCY MARKER

e SHARP ACCURATE MARKERS AT
100 - 50 ~ 25 - 10 - 5 KHZ

¢ 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 WWYV

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
shouid be more accurate than the receiver it is
going to calibrate—so ne compromise has heen
made in guality
Fairchild—Motorala—JFD—JAN—Mallory—IRC und
Keystone components ove used throughout

It cost morel But why not calibrate with the best?

Hundreds have been soid to governmeni—umateurs
- 5WLS—schools and labs all around the werld

Try one today. . . | Complete wired & tested, Soid
with ¢ money back guarantes

PRICE, less Crystals® Battery

$29.95

PREPAID USA 50

FREQUENCY MARKER IDENTICAL TO ABQVE,
LESS CABINET AND SWITCH
SPECIFICATIONS:  (ilass  Epoxy
Board, Adjustment to zero beat with
WWY. Uses 100 KHx crystal {not
supplied). 3 1o 4 VDC Compact—
1.75 x 3.75 inches, [nstall anywherel
$16.50 Complete sasy-to-assemble
kit, $19.95 Wired & Tested

Prices Prepaid USA 50

{*} 100 kHz crystal $3.50
Switch for kit medels $1.00

LAB 1

THE RADIO SHOP
48 Elm Street

<

New Canaan, CT Q6840

! /

Tel: a.c. (203)-966-3553
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YIRGINIA — SCM, Robert J. Slagle, K4GR - Asst. SOM: AL,
Martin, WATHY. Skt WA4PRG, Asst. Shtr WBACVY, PAMs:
WAOKN, WA4YXE. RMs: WA4KUL, R4M1C, WASHI, We regret to
diigunee WETBQ, founder of the Alexandha Kadio Club, as a
Srlent Key, The XYL of W4OQDY is seriously il in Rethesda Naval
Hospital, WB4DRB bad u cuptured appendix. W4QGW is in the
hospital, WB4ODN is up trom 2 leg operation, Yout SCM made the
tounds of local FD sites with SFC WA4PBG. FID reports were
weeived from W4ZAJ4, WBAMZT/4, WBAOTG4, WALIXA[4,
WH4LJA/4, KIHEX/4, K4CG/4, WAMT/4, WABUWI 4, WAGTEZ/4,
K4KD/4, WAYZC and Director W4KEFC operated molti-op mobile
en route hamtest at Jackson Mills, W, Va., on 40 and Z; visited
K4KNP on the way back, W4RHA deserted us for Fia, W4IUD is
back from three weeks in Ge, GM-and GW-Lands and visited RSGB
Hq, while in London, He ran second in the vounty race tfa
WAAWQG, 1617 to 1869, Went to VEN Picnic with WAAJIE,
WB4DRE, WR4AFDT and WR4ADRC: DRC is sweating his WAS
vertificate. K4LDR 38 a new resident in Woodbridge. SEVWA
vlected WBAITE, pres. WBAGMC, comm. mgr.: QLF editor:
WBAIOQS, seepcireas., WN4OXP, PR mgr. W4SQO fHixed my
felepnnter. WBANNO js trying to OSK and has problems.
WH2EFFH/4 was with us until the ¢nd of July, WB4KBG 1s mabile in
a truck camper and bas gotten sons {7 and 107 interested, WB4PYA
is working hard on WAS and DXCC befare college, k4TS5 s new
beamn at 635 feet is working DX. WAZM hosted GAFXE and tamidy,
W4IHK ¢njoyed operating WAZA/4 FD, W4THV reports u yund
turnout at RARC FD. W4KAQ continues working s the rig, WaDM
took a vacation, WAZYT, W4DSW and KA YM were heurd from,
Traffic: cJune) WASQQ 3le, WANLL 134, W4TE 107, K4KNP 95,
WEBACVY 91, WB4NNQ 39, WB4AGTS 77, R4POL 68, WALEUL 60,
WA4JIE 54, K4GR 46, W4OKN 34, WBIEEI/4 32, WB4EFDT 24,
WALPBG 22, K4IM 11, WB4EB] 18, K4ASL 7. W4sHI 17,
WEBLODN 15 WA4WOG 14, WB4PY A 10, WEB4IRA 9, WA4NIG 8,
KATST 6, WALIKA 5, W4ZIM 5. WATHRK 4, W4THV 4, W4KAO 2,
WAKFC 2, WAME 2, W4DM 1, W4KX 1. cMayr WBENNO 158,
WBLGTS 66, K4FSS 58, W4ZIM 16, WdOP 4, W4IHK 3, W4THV 3,

WEST VIRGINIA — ACM, Donpald %, Morris, WBIM — RiX:
WASNDY. RM: WBBRBG, PAMs: WRDUW, WBIYD, KXUHW,
Phone Net Mgr: WABLEW, Congrztuiztions to Kay Audersan,
WRDUY, West Virginia's Amateur aof the Year for 1970, Award was
presented at ARRL State Coovendlon, Jackson's Mill, Kanawhz
ARC won Field Day award, with 2nd place guing to the Mnnonpalia
ARC of Morgantows, *Outsianding Convendion” reported HBob
DNenniston, WHDX, pres. of ARRIL, who uttended along with
Michavl Owens, VK3KI, pres. of Wireless Institute of Australia.
Representing Headguattets was John Huntoon, WILVQ: ulso
attending, Bill Grenfell, WAGE, Unasion Lizeetor Clark, W4KEC,
and  Yice-Duector Wicker, W4ACY, along with 500 ‘Ir-State
amateurs, WBEBBG continues us WVN OW Net Manager and
WASLEW was ¢lected Phone Net Manager, Missing from the Milt
were regalars, KBBHY and WBFQS, hoth passing away the week
hefore the convention. WABNDY and WABWCK, along with RARC
iembers, manned the cunvention station, WBWVA. Remember:
Roanoke Division Uonvention, Raleigh, Qi 31-Mov. 1, Traftic:
WAHPOS 73, WASNDY 4%, WRHZA 3n, WBRUYR 35, WASLFW 9,
WhIM B, WABWCK 6, WEALC |, WBHAQE 7, WROEL 1, WRSOO 1,

WEST YTRGINIA QS0 PARTY

This contest, sponsored by the Kanawha Radio Club of Charleston,
will take place from 0001 GMT Sepr. 12 to #2400 GMT Bept. 13,
using afl bands and maodes. |1 is open to all amateurs. Stations may
be worked twice on each band, once by phone and once by cw. W,
Va, stations are not permitted to work statinns in their own state
for point eredit, The sxchange will be (50 number, reports and
West Virginia county (or ARRL sefionfeountry tor non-West
“irginians), Legging intormation: usual into, in GMT. Suggested
frequencies: 3570 3903 39495 Y050 7705 14050 14300 21060
2410 28080 28800 and 50250 kHz. Seorng systen: Each
¢ompleted exchange counts 1 paint. Mon-West Virginia stations
muitiply total points by the number ot W.Va. counties worked. W,
Va, stations multiply total points by the aumber of ARRL
ssctionsfcountries worked. Awards. Certificates to the highest
scoring phone and ow statton n W, Va. and in ezch ARRL
seqtion/country, Multioperator stations are not eligible, The mailing
deadline is Nov. 1. Send vour ing to Frank Wilkin, WASLFZ, 581
Farest Circle, South Charlestan, West Virginia 26303.

ROCKY MOUNTAIN DIVISION

COLORADO - SCM, Charles M. Cotterell, WESIN — Asst. SCM:
Neal Morris, KOT1V, SEC: WAGHLQ. PAMs: WOCKW, KBIGA,
WOLRW, VHF PAM: WBOAWG, RM: WOLRN. The fm rcpeater
enthusiasts are doing a lo¢ of excellent public service, WHUAT, cur



1 AMP

800 PV
SILICON
RECTIFIERS for

& Avglanche Type sl

* Micro Minicture
% Up fo & Amps
FIRST TIME IN U.S.A.!
'"ONE PRICE”’ SCRS!
lmagine 7-amp, 1é.amp and 25- -amp ot one
price! Just check the proper amp and PRV blocks. |
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AMPLIFIER

[Jeuaranteed: with spec.
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HIGH POWER
TRANSISTORS
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IN3632 . x|
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BRAND NEW! RTL-TTL 'ICS’

A];L GUARANTEED! With Spec Sheets!

SE %719

3 for §2

Description
8§G438D  Dual ¢ Input Nand/Nor Gate ... TTL
W215F UK FElin Flop ww DTL

Guad 2 Input Gate

Fult Adder .,
Buffer ..
Half Adder ..
Shift Reglater
Dual % Imput
JX Flip Flop
Dual Buffer ...
TATOFX  JK Flip Flop (35mhz)

Give 1st, 2nd, and 3rd choices on case styies,

EPOXY SILICON
TRANSISTORS

5 for $1

Tvpe
2N706
2N2222
2N2368
2N2711
2N3396
2N1565
2N3638
2N3641-3
2N3645 -
2N3662
ZN3683
2N3692 5 for $1
2N3793 5 forsl
2N4140.1 % for 31
ZN424B.9 5 tor 51

Sale
54or %1
5for 31
5 for $1
5 for$1
5 for $i
5 for %1
5 for 31
§ far §1
5 for $1
5for$)
5 for $1

OO0 S00n00000enD

TEXAS! NATIONAL!
FAIRCHILD
COUNTING "IC's"
Guarantaed! W /Spec Sheets

10% Discountt

958 Decade Counter . H 95
5% Quad Latch . ...
SN7493 4 Bit Cnunterq.gs i
SN749) Dacade Lounfer 5.50
SN74T5 Quad Latch ... 450
SN?-MI BCD Decoder .. 8.50

1 AMP 5
1000 PiV for
SILICON RECTIFIERS

GE PA-237 2.WATT ﬁ

AUDIO AMPLIFIER

i “"Lowest Prices *Brand Newl $ 3 9 5

2 watts continyous ¥ to 27 volf supply, B mV sen-
sitivity, ncludes 11 circuits, for phono, tape re-
corders dictating, TV, #M, movie.

SOLID STATE 1970 WINNERS

[0 Woestinghouse Yoltage Requla}or
0 o 40 YDC Positive

[ Shocklev Diodes, 4 layers .

{] Neocn & Nixie Drivar ZNMIB

171 SCR,"Tnac Trigger Diodes

7] 1—TUNNEL DIODE, IN3716fDramDE~usc
7] 2--UNLJUNCTION TRANSISTOR, . =

741C AMP
B $2.59

3 for $6
® Similar to 709 but
frequency compensated

1.5AMP Py,
EPOXY ?
SILICON

L -
RECTIF [Eﬁm_ ‘

P.0. BOX 942 M
lynnherd Mass.

Terms: add postage. Rated: net 30, cod's 25¢%
Phope Orders: Wakefield, Mass. (617} 243-3829
Rerail: 211 Albien, St., Wakefield, Mass,
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THE LEAGUE EMBLEM

® Now available in the

form of a rubber stamp

) for use on QSL cards,

Y correspondence or any

other place you want to

indicate your League

membership. Same size as the il-
lustration above.

@ With both gold border and
lettering and a black enamel
background, the League Emblem
is available in either a lapel-type
pin {(with safety clasp) or screw-
back. button.

® Special colored emblems in
the pin type only, are available
to Communications Department
Appointees: Red for SCM;
Green for RM, PAM, EC; Blue
for 00, ORS, OPS, OBS, OVS,

@ The Emblem Cut is a logo-
type (solid cast metal) 337 high
for use in printing letterheads,

cards, etc.

PIK, BUTTON, GET or RUBRER STAMP
51-00 each

POSTPAID

THE AMERICAN RADIO RELAY LEAGUE

-

Mewingfen, Connecticut 05111

N

J
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net mgr, for (CN, has resigned (press of other ditiest so we have
K@ECR in that past. Had a geod meeting at the convention and
sonie recommendations will be implemernted. Like to keep up on
swetion news? Try the DRC Round Table, New FC for Dist, 10 s
WAPQOY, WHLLA is awalting new cquipment, CON will have a
picaie Aug. 3U, Ask a member and i possible attend, WASMNL and
frends handled communications for the Colorade Springs stop-over
of the Powder Puft Derby. Coloradn has 345 AREC members from
June repurt. {opies of the new Colotade Ham Directory are being
delivered now. Columbine Net total: OMI 918, QTC 75 with 193
patches, time 1439, Hi-Noon Net: ONL 913, OTC 116, time 1074,
CUN: For May: QNE L06, DT 96, time 4743 for Jane ONI 85, OTC
6}, time 400 mins. WBOAWG rcports sporadic E openings on b
during June, Tratfic: June) WOWYX 334, KPISP 78, WAGMNL 64,
KOECR 30, KYMNOQ 49, WAPLYM 29, WEMOH 22, WPUAT 11,
KOLGA 10, WPKEH 7, WRLCE 6, WAOWP 6. May) WPUAT 45,

NEW MEXICO — 50M, James R, Prine, WSNUL — June activities
were hightighted by a oumber of individual and club Field Day
exercises, Field Day messages from WSAHB/5, RSEHUMS and
WASVCB/S were received by the SOM. H other messages were
originated service message follow-up is indicated to identify the
taijure in the traffic system, § am sure that every one has properly
serviced the Field Day equipment! [t could be needed prior to the
next Fielk Day, WSQNY is in Corsica working as VOWI/FC. W5GB,
Mew Mexico State bnivemsity Club station, hus reworked the
antenna system and is doing 2 nice job, Are there any nther active
collepe club stations in the state? KSMAT, WPHUH, WSLT and
WIRQK represented New Mexico «t the ARRL Rocky Mountain
Division Convention at Lstes Park, Colo, W3WBG has a Marander an
the air sobn to be mated fo a linear, WSAHHK has joined the
experimentation with amateur TV, Traffic: WSNON 55, WASMIY
53, KSMAT 50, WS5PDY 33, WSMYM 30, WSDMG 27, WSNUT 24,
WASOHI 18, WASINC 17, WSPNY 12, WiBWV 9, WASBLI &,

UTAH ~ SCM. Thomas H. Muler, W7QWH = 54 WTWKFE,
RM: WIOCX, Utah had 2 tfair representation at the recent Rncky
Mountain Division Conventlon in Fstes Pack, Colo. KaDLY hax
moved back to Uftah to accept a teaching position in Vernal after
doing graduate work it Salt Lake in [968-69, Tum has becn
recommended by his SCM in the Orange tection for OBS, K7TI5
has received his Life Membership plague from ARRL Hq, WIWKF
has been running phone wvatches regularly with stations in the
Antarctic, WNTOXZ ix the 1-year-old daughter of WATMEL and
recently received her ticket. Her sith QS0 was with W1AW and was
quite @ thrill. W7EM has been awarded the PECON award for the
Utah section for 1969, WV works her father, WNQQE, weckly.
WTHKC has been working on u solid-state receiver for 2 meters,
BUN reports QNI 565, TC R, sesvions 30, average time 11,17
minutes, WATGTU is now 1n Tempe, Ariz. Don has done « fine job _
as NCS for HLUN, New NCSs are needed, Traffic: W7EM 72, WTWRE
all, WIGCX 19, KTCLO 2,

WYOMING ~ SCM, Wayne M. Moore, WTCQL = SEC: KINOX,
WIGMT now has his master's un efectzical engineering und is alo
running 500 watts on his home-brew Unear, W7COX has a couple of
new rigs, an fm 2-meter nig and 2 new S00-watt transeeiver. KTEDQ
was home on leave and doing very well with the mabile vig, WIBKR
his his tower and amtennas op in Casper and 1s keeping the (3%
stations happy. WATGOVsis working on 2 2-meter repeater tor the
Casper wea. K71TH was the recipient of the | 9% Wyommng PICON
awand. WATEGK received a certificate of commendation. WATPER
is a new ham in Rawlins, WSUY, visiting in Casper for the summaer,
is keeping regular schedules  un 20 meters, WATEGK is compiling
2 list of Wyoming hams, se if you know of any new ones in your
area, let ftum know and maybe this will work into a state ham
directory as some other states have. Traffic: K7NQX 370, K7KSA
86, WIGMT 62, WIBDA 61, WITZX 58, KTTAQ 40, KTVWA 18,
KITXZ 10, KISLM 4.

SOUTHEASTERN DIVISION

ALABAMA -~ 5CM, Donald W. Booner, WEWLG - RM:
WAHFU, WB4LHH is the now manager of the AENM net. WA4AHGN
and WAHHK have just comoleted a two-way contact over a distance
of about 250 miles on 2300 MHz, The sigmals were exchanged on
July 11 and were ED db 2bove the noise level, After some trouble
and weiting for the right canditions, the signals maintained strong
the entire day until WA4HGN bad to start knocking down to return
home. The mode was narrow-tand ew, FD sounded good this year,
All the club calls were heard. The HARC group (KBBFT) found a
F3-ft boom with & sign truck attached to 1t on the mountan this
vear, Boy, what a T5-meter FD dipale. 'The Mobile ARC (W4QLE)



GSB 201 MK IV
10-80 METER LINEAR AMPLIFIER
. the work horse

Four (not two) type 572B husky car-

bon anode tubes for a full 2000 watts

PEP SSB input.

® 120 or 240 volis primary power input.

s |nstant-On, No Warm-Up, No Waiting
when switching from barefoot, to full
power,

= Universal rear of cabinet circuitry, may

he connected for transceiver, or re-

ceiver-transmitter use, without inter-

nal modification,

= Plus many more exciting features.

xceptloﬂa y compa -On ¥ 813/2 ” high, 25/% " . i .
" 'SBByOU[ favorite distributor
t id 1; deep tIle GSB- 201 MKIV Iends Wri

itself readily to table-top mounting.

GOINSET”

DHVISION OF AEROTRON, INC. = P. 0. BOX 6527 = RALEIGH, N.C. 27608

!
!

A NEW FILM for achools, clubs, etc.

“THIS IS HAM RADIO”

{
f
|
i
!
i
:

ke B lt O

All the excitement and timelines: the award-winning
“Ham’s Wide Waor ut shorter—with a new

accent on youth, Low-cos imple requirements, kids
having fun—all showing the ease, importance dnd
stimulation of earning your license and getting on the air.
Produced by Dave Bell, W6BVN.

Available for purchase or rental from:

FEVE/’F:im Distributors/ 1011 N. Cole/Hollywood ‘30038
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OPERATING

NECESSITIES

Record keeping ean often be tedious. But not
with the ARRL Log Book. Fully ruled with
lagﬁrlgcl}ead;ngb t:! helps IPIIdLE compliance
wit, rules a pleasnre, Per hook 50’5

Mohile and portable operational needs are
inet by the pocket-size log book, the Minifog.
Designed for wimost ronvenience

and ease ...... ittrraniersaaareraa 50¢

First iropressions are important. Whether
vou handle ten or a hundred messages you
watt to present the addressee with a neat
Lnolung rta!l]dmgram . . . and vou can do this
y using the official radiogram jarm. 5
70 hlanks per pad. ..... Ceveas 3 ¢

[t vou like to correspand with fellow hams
you ‘zﬂllﬁn’\ddthetﬁRRL membership station-
ery ideal. Adds that final touch $’ 75

to your letter, 100 sheets ......

and they are available
postpaid from . . .

The Americun Radio Relay League
NEWINGTON, CONN. 06111
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put on a good hamfest this year, New appointments for the section
are WBALNM as ORS, WB4DOY as OPS, The Robert B, Lee High
School Amatenr Radio Club is now ARRL affiliated and this group
answers to the call of WeWBF. Sorry | goofed last month, but
WACUE is really the Hirmingham ARC, oot HARC. June was &
down manth for tratfic, The vw net needs sume more who van go to
RNS. FPraffic: WRB4EKT 125, WB4IMH 117, WN4PQO 5%, E4A0L
S, WaAdGGD 33, WedLAL T2 WN4QID 21, R4UMD 21,
WE4LNM 20, W4WLG 19, WB4KSL 17, WNAOVR 17, WB4LAD
T, E4WHW 9, WAAVER 7.

EASTERN FLORIDA — SCM, John b, Porter, WAKGT = Axst.
SCM: Albert Hamel, K4SJH. SEC: WaIYT. Asst, ShC WASMK,
BMs: W4ILE, K4FHY. PAM 75. W40GX, PAM 44: w45DR,
K4FMA, cur top 00 in the section, scored a .4 ppm in the May
FMT. W4WVB now has his Advanced Class ticket hanging 2p on the
wall, New Novice in the section is WN4RDA. WB4ONC acted as Net
Clontrol for the Novice Hupricane Net during Jine, Anyone ¢lse jike
to step in and help out? WABNE, EC for {lillsborough County,
workad with the Red Cross in providing contact to the Peru
carthquake disaster ares, This amateur service was featured on
WEFLA TV in FVampa. Good work, Ray. WA4SCK, one of our best
traftic men, bas decided topull out of the game. 1S, we are certainly
sOoTTY fto st you go, Received Field Dav messages from the
following vlubs: Et. Myers, North Florida, Indian River, Dade, Liade
County ARPSC, Key West Navy, W, Palm Heach and lacksonville.
‘ndy, our SEC, received a batck aiso. Glad we had such u good
furnont in Flotida, Let's alf plan tor a bigger and better ane for the
next yem, The following BUs bave been appointed: WANTE St
Lacie, WBAOMG Bradford and K4QRO Collier. Other appointments
are; WB4HNL as OPS, WBAHKP a3 O#8, WA4SCK made HPL for
Junme, We are now in our swmmer slump and the traffic has deopped
off as well as stations reporting in. What about some of you clubk
secretaries dropping me 4 line on what your clubs are doing, Also
your meeting times so | can plan for viat in the near fture, Thete
will be a saction mecting at the Sth Annual Hamfest at Melbonme
this year, Our Ddrector, W4DOS, tas promwsed to be there. Let’s
have 2 good turpout, The hurricane texson is here o let's all be
prepared. Check vour antennas for high winds. Treaffic: (Jured
WALSCK 725, WAFPC 175, WB4HTI 169, RR1Y/W4 143, W4ILE
136, WARLYS4 115, WBLMIQ 113, W4SDR 106, WB4GHD 84,
WR4HNL 83, K4DAX 65, WB4OMG 64, WAEHW 63, W4LIK 61,
WB4ONC 61, WB4FLW 56, W4YPX 34, K4HS 44, W4NGR 48,
WRAPWD 45, WdlA 39, WA4ABY 34, KABLM 34, WA4lH 31,
W4FP 3n, W4BFQ 29, W4TIM 26, WAKGY 25, WB4ADL 24,
WALHDH 24, WB4ISK 22, W4SMK 21, K4LPS 20, WBAKPK 18,
WAIYT 17, WanlE 16, WB40AL 15, wAGDK 14, wdlAD 14,
WB4FIY 12, W4LK |2, WB4HTI 1i, W40GX 11, K48JH 11,
WALEY 7, K4EBE 6. WBAIRY &, WA4LIQOD 5. 1May) WAEHWSE,

GEORGIA — SCM. AL, Garrison, WA4WQU ~ Asst, SUM: John
T. Laney, ill. K4BAL. SEC: WEYDN. RM: K4HAIL FAMs: K4HGL,
W41.RR. Section net reports and schedules:

Net Freq. Time(Z)ilays [l QITNer Mg,
(75N A5 2300/0200 Dy 4u% 189 K4BAl
GTN ATLR 2200 [y 49 6 B4 X0
{888 J97%  0po0 Dy 318 SOWR4DTY

June 1421 was proclaimed AR Weck in Georgia by (eorgia's

Covernor, Lester Maddox. I B Field Day activities by most of the
clubs within the section have been repurted. W4ISS reports a
pemeter apening on the morting of June 28. He worked the Miami
aceg, Atk., Okla, and Qhjo during the opening, Congrats to the (GSN
wroup tor 100% representation on ¢ RN again for the manth of fune,
WADQD reports that the Georgia Southern College club station call
has been chanped from WB4NXH to WA4DTF. WATYT has QSYed
to Morth Carolina, W4YDN is pfanning an acronantical mabite
instatlation in i new Cessna-20f in the near future. Flying co-pilot
with Hoppy should be a lot o fun. New appointments: K4BAT as
Asst, SCM. WB4IXO, K40SL and W4RNL as ORSs. Traffic:
WA4ARAY 139, WANSO 133, K4BAL 13D, WA4WQU 78, w4DOC
62, WACIN 57, WB4KVE 44, W4PIM 43, WA4VWV 36, W4AMB
16, W4DDY 15, W4UVE 9, WAFDN 4, K4HQI 2, W4ISS I,

WEST INDIES - SCM, fuse Medina-Hernandez, KP4CO -
KP4ID, the official slatton for Club de Radio de Puerto Rico
actively participated during the Faeld Day exercises. The operators
participating in Ficld Day were KP4DFH, KP4COM, KP4BEN,
KP4AEF, KP4DDO, EKP4CSZ, WPADIW, WP4DHD, KP4CQC,
KP4BBL, KP4DDB, KP4DAC, KP4ADGE, KP4AWX, RP4BSH and
KPATI, pres. of Radio Club «e Paerto Rico, ‘Tharnks to K LIMV for
relay of KP4BFF/XP4 participation on kield Day with [0 operators
participating. KP4WT is active on sth 7 and 3.3 Mbiz. KPACPT has a
new TAJ3 KP4ES checked his DXCC list to renew DX Contest
actwities, KPAFK has 4 new TR6. KPAOM is active with 2 new
5B220, KPABHM is ready for slow scan on 40t aud 20 meters,




LATEST
EDITION

Latest edition of the ARRL ANTENNA BOOK,
packed with ideas and valuable information. Antenna
fundamentals; propagation; construction information
on antennas from 160 meters through UHF. Dipoles,

)  FBLIHED 7 Tk 5 .
U AARICAN RADIC RRAT LA 2'] verticals, beamns, quads, delta loops and others.

30

I2th Edition Quite a package of antenna information, at no

$2.50 Postpaid increase in price!

U, 3, 4.« $3.00 Elsewbere

THe AMERICAN Rabpio Reray Leacue, Inc.
NEWINGTON, CONNECTICUT 06111

U those little ideas that can improve your oper-
ating, building, experimenting, etc.

A

0 ick up a copy of the latest edition of HINTS and
$1-0 U.S.A. KINKS and look over the “gold-mine” of ideas.

There is something for you no matter what your
$1.25 Elsewhere “specialty” in Amateur Radio.

The AMerican Rapio Reray Leacue, inc.
NEWINGTON, CONNECTICUT 06111
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OA4ACT received his reciprocity license in June, He will operat

from the Clollege of Agriculture and Mechanic Arts student
dermitories and wilt QRM KPACRF/4, who zlso operates from ti
dorm. KP4AST won the WWCQ Contest award for Central Americ
and Caribbean, Congratulations to XP4CL, winner of the ¥1. Phon
Cuntest. New cperators: KPADIR and KP4DNI, Active on & meters
KPADHC, KP4ANG, KP4CQM and WIHOY/4, KPAMC is active o
75 meters; also KP4ES, KP4AST, HISRRPIKP4, KPARD, KP4IM
KP4SY, Tratfic: KPAWT 173,

WESTERN FLORIDA — 5CM, Frank M. Butler, Jr., W4RKH -

NEED CRYSTALS?
48 Hr.

DELIVERY
We can sup-

from 2KHz to SEC: WAIKB. PAM: W4MQQ., RM: K4VFY. RM-RTTY: WAWEE
L BOMH!t : [ﬂf Net Erequency Time (£))Days
lToalggm{fpes °© WFFN 3987 2230 Daily
Thecials GFEN 7095/3651 0000/0 300 Daily
Color TV Crystal (39579, 545 kHz) Pensacola; WASGTI/4 & dehugging his 572B linear. K4LAN sen
wire leads 4 for g%gg out M) O notices in June. 8R1Y/W4 is the only W. Fla, station ot
. {rator Net, [t meets daily at 0730 CDT on 7115 kHz, New callt i
1000 Eiz B S cystal (HCL2 259 town are WNARCZ, WNARDC and WNARDF, WAUC/4 an

WA4ECY were active in Field Day, Miltor: K4EMN is 2 new ham
orYs tad ‘50 & WB4KUF has an FB signal on 2-meter fm; he uses 2 homebrew
Any amateur band ervs excep pre-amplifier, Fort Watton/Eglin: W4NN operated Field Day from :
160 meters) in FT-243 01‘1::‘ for :;gg high spot just south of Crestview. Code classes are anderway again

- - sponsored by the Pliyeround ARC and taught by WB4KOX
gg’;n?tg,uf ﬁgﬂ%ﬂcy Ié{;i‘S{U) i%:g% Approximately 40 persons turned out for the PARC Picnic at the

Any CB crystal TR, or REC. (except
synthesizer crystials

cluding CR1A/AR, FT243
HC6/U, HC13/U, HC25/U,
for 1970 catalog with escillator circuits and stock

We have in stock over six million crystals In-

. MC7, Fr2as,
HC18/U, etc. Send 10¢

frag. listing. Add 10¢ per crystal to abe 1y
for shipment 1st class, IETeach for :?rp:ng?ls.

Special Quantity Prices to
Jobbers und Dealers

ORDER DIRECT

with check or

money order to
2400-€ Crystal Brive
Fort Myers. Florida 33901

SAVE! Buy Direct
from 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. guyed
towers as low as $335, FOB.
See your [ocal dealer or phone
us direct at area code 813,
971-1961,

Z00UCES, inc.
TAMPA, FLORIDA 33612

P. O. Box 17196
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beach home of WASMM. WAFDJ has 2 new $B-102. WB4EQU i
Acting SEC while WAIKB is away. Defuniak Springs: K4VWE is the
new EC for Walton County, Chipley: Washington County aiso has:
1ew EC - WA4ZTM, Panama City: K4FDS and WARYZ were out fo
FD as club stations. Port St, Joe; WAWEB added an $B-220 Hnear
Tallzhassee: New 'TARC officers are WB4LOQ, pres.; WB4GTY
vice-pres,; WNARCE, secy.-treas. RCT and WNARCG are new Novices
WAMIS! s working on the fm repeater, Trattic: BR1Y/W4 142
WAWER 23, KoQPH/4 14, W4RKH 12, WASGTI/4 10, WB4EDU &
WALKB B, W4LDJ 5, K4CFS 3, WB4KUF 2, WBSNHH 1.

SOUTHWESTERN DIVISION

ARIZONA - S5CM, Gary M, Hamman, W7UAF ~ RM: K7NHL,
PAM; WTUXZ, Prefisinary estimates of total number of contacts
for several of the woups vperating Field Day ave:

£y Call Name of Group KXmtrs, s, Coantacty
WTINGT non-club group 4 19 L1000
WTOM Arizana ARC 3 R i%00
WIGY/? id Puebln ARC 3 T 47
WIGKH/? Seottsdale ARC 4 n 587

Everybody had lots of fun on 2 warm week end although Murphy's
Law prevailed at times at some FD sites. K7GHS became chairman
of the Amateur Radio Counal of Arizona since WATLPR was
transferted to El Segundo, Calif., in July. W70AS it planning to
setite in Vista, Calif,, in a few months, WATNEM bat moved to
Connecticut. WATHUH remote bate has added the necessary
equipment to be operable on RACES frequencies. Any amateur
interested in being considered for an ARRL appointment, such as
ORS, OPS, (OBS, OVS, 00 or EC, contact your SCM. PSHR:
KYNHL 48, W7CAF 17, Tralfic: K7TNHL 239, WIPG 63, WATICK
19, WATGAE 13, WIGEP 12, WIOUE 5, WATFEG 4, WTIMQ 4,
WYLLO 3, WICAF 3,

LOS ANGELES — SCM, Harvey 1.0, Hetland, WAGKZL ~ Asst,
SCM: Phil Goetz, WeDOX, WIGAQ received his certificate for
perfect copy on the Armed Forces Day message. WASBDN added a
lancar, WAGMCK added a tower and has plans for a tri-bander, while
WEBEPKA added an Rl-meter vertical. K6HV added a 51J-2 receiver
to augment the DXing with his KWM-2. WB6ZTI is now helping out
as NCS with the Channel Cities Net. K6SF took ot the John Muir
Trail in 4 days. R6CL has 2 new beam going up. WEBSKEN is
working with W6BVN on 2 new ARRL training fdm. WB&BBU
spake before the JPI, RC on traffic-handling and K6GSY spoke
before the LERC RC regarding the various MARS programs, After
three Fleld Days W60V has become quite proficient with the cross
bow, 2nd WeNJU maintains that WEKPM, WEUED, W6QY, WVSS,
KOEVR, K6RF and KG6SEN are available for musical concerts
following 2 rousing performance on KD (they bring their owa
instruments), WOLYY moved to new quarters in Manhatten Beach.
WB6DPV is operating portable from $an Gabriel during summer
vacation from schoo! and is active in the Mission Trails Net (3928
kHz, 7 PM}, the Post Office Net (3917 kHz, 7 PM) and the Weather
Net (3955 kHz, early morning). WoMLZ is bavk home ajter a month
in the hospital, but now Fas a clezn bik of kealth, WBEMCW was
clected trezs. of the inglewood RC. New officers of the WAIN
Society are WBSUZS, pres; WAGKZI, vice-pres.; WAGILL, secy.
ZL1BBK visited in Los Angeles a3 part of a tour of U.S. hospitals.
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IDENTIMINDEF!

TONE SIGNAL IDENTIFICATION REMINDER

Bwitch on at beginning of QS0 and in 10 minutes
ldentiminder's tone signal reminds you to identify
your station. Tone continues until instrument is
re-set.’”” All solid-state precision tlmmi circuit is
powered by a miniature 9 volt battery. Attractively
styled metal enclosure in two-tape gray with dur-
able textured winyl finish. High guality compon-
ents throughout.

B EPOXY-GLASS ETCHED CIRCUIT BOARD
B COMPACT, 2% x 434" x 314"

B ADJUSTABLE TIMING CYCLE

& 4 XISTER, 1 SCR, 1 DIODE CIRCUIT

W CORDLESS

M FULL YEAR MONEYBACK GUARANTEE

S0LD FACTORY DIRECT ONLY, %$19.50 {without

batteryy POSTPAID IN LLS.A. W6s add 59 stats

sales tax. Send check or money order ($5.00
deposit on all C.0.D.s)

to:

PRODUCTS COMPANY

1003 SOUTH FIRCROFT STREET
WEST COVINA, CALIFORNIA 91791

Hey!

Hams, Engineers, Hobbyists

MARK LIKE

Any surface
can be marked wi th
DATAK'S
DRY TRANSFER
titles and symbols.
The results are
professional,
it looks like the
finest printing!
Write for your FREE
SAMPLE and Catalog.
listing hundreds of
Intier sheats and
symbol sets.

Orilar from your distri-
hutor or directly from:
st $or eleciranic

aquipment . .. $3.95 GﬂHPAIAﬂﬂ

85 Highland Ave. / Passaic, New Jersey 07055

% From =X-64 4" |atters
ahd gumerais - - - $1.58
Also available =ask]
prafessional Hiie

. L2033 O¥SEGO STREET

1‘31"{1;r1‘:‘1’§,: g

il

COMPLETE IIIE'I'RIICTIOII' FREE I{LLUSTRATED FLYER

NORTH HOLLYWOOR. CALIF, 91607

SURPI.I.IS CRYSTAL FILTERS

& XTAL—MOD MEE-3 —[LSMHZ—$14
6 DB BW 36 KHZ~ 60 DB BW i00 KHZ,
INPUT B DUTPUT TERM, 50 OHMS.
IS, 1055 & DB MAX=ULT TSDB MIN.

4 1_3/4 5Q X /D HIBH,

MATCHING 115 MHZ XTAL DISCRJM[NA’TOR
DOPE SHEET INC.  MOD MAL-I $10
WE HAVE SURPLUS XTAL FILTERS WITH BANDWIDTHS FROM
400 HZ 10 250 KHZ. CENTER FREG. 80 KHZ TO 36 MHZ
SEND DIME FOR LIST OF QVER 850 TYPES.

TOROID CORES FopuLAR T-200-2

2" DIA. CARBONYL E CORE. MAKE A KW ANT, )
BALUNy H.D. FIL. CHOKE, OR A TAPPED TANK =
Tz00-2 EACH &z T6 OR 3 FOR %7.00 .

colL For YOUR

T 7 MeCULLOUGH, WOBHG — TEL. Bi6-7BI-b666

@H)E. S, Elec! tronie Labs

301 AUGUSTUS  EXCELSIOR SPRINGS, MO. G4024

HAMS! makr 5100

500 & month EXTRA

in spare ftime £
with the

LAMPKIN
105-B
Fregquency
Meter
only $295

Measures CB and Business Radio and Marine
and Aviation — and others!

Don't be caught short with @ channel missing!
Always be ready for o new customer . . . @
channel frequency changs . . .« or band re-
dssignment by the F.C.C,.

Guaranteed Accuracy 0.001%.

For FREE booklet “How to Make Money In
Mobile-Radio Maintencnce,”

MAIL COUPON TODAY1

HAME
ADDRESS
oy

STATE b4 4

LAMPKIN LABORATORIES, INC.
Jas0n

Méq Dy, Bradenton, Ha
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AMECO, HALLICRAFTERS,

SBE, HY-GAIN, others.
After £:00 P.M.,
Phone 315-635.7452

ASK HARRY FIRST!
HARRY'S Amateur Radio Supply

3528 Gaskin Road Baldwinsville NY 13027
ENJOY EASY, RESTFUL KEYING

Wih WIBROPLE X

Sending becomes fun instead
of work with the SEMI-
AUTOMATIC Vibroplex, It

artunlly does all the arm-

tiring  nerve wrecking
s work for you, Adiustable
4 % to  any desired  speed,

- Standard models have pol.
ished Chromium top parts
and gray base, DeLuxe
mndels alse inelude Chro-
N mium Base and red finger
and thumb pleces. Five models to chopse from, Priced nt
$21.95 to the 24K Gold Plated Base *"Presentation’ at $42.95,

VIBRO-KEYER

Works perfectly with any
Electranic Transmitting
Unit. Weigha 23 Ihs., with
& base 314" by 414", Has Vi-
hroplex’s finely polished
paris, red knob and finger,
and thumb pieces. Standard mod-
et $20.955 Deluxe model ingludes
g;;%raﬂum Plated Base ut only

Order today at your dealers or direct i FREE
THE VIBROPLEX CO., INC. | M
£33 Broadway Mew York. N. Y. 10003 | Folder

GET YOUR NEW
ISSUES NOW!

Qver 290,000 QTHs in
the U.8. edition $7.95

Qver 140,000 QTHs in
the DX edition $5.95

NEW EDITION EVERY:
MARCH 1 SEPT. 1
JUNE 1 - DEE. 1

These valuahie EXTRA features Included in both editions!

* Q5L Managers Around the o Radio Amateurs’ Prefixes
World! by Countries!

= Census of Radio Amatenrs
throughout the world!

o Radio Amateurs' License
Class!

« World Prefix Map!

» Intornational Radio
Rmateur Prefixes

* ARR.L. Phonetic Alphatet!
e Where To Buy!
+ Greal Circie Bearingst

+ International Postal
Inforimation!

* Plus much mare!

See your favarite dealer or order direct (add 25¢ for maliling
in U.5., Possessions & Canada. Elsewhera add 50¢),

FREE

BROCHURE!
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WRITE FOR ol

CEI"JODI([NB.

Dept. A. 925 Sherwood Drive
Lake Bluff, 111. 60044

Two new EUs have been appointed by SFC WABDZY. They are
Wa0L for the South Hay Atea and WBAVYX for the Southern
Metropolitan  Area. New OPS appointees are WBGGHH und
WRGZLV(, Traffic net reports:

Net Fime MHz vl QTC Mar.
[N G140 PML ie 440 el7?  WeLOP
Traftic: (BPL/PSHR): WhAM 2/0, WBABRO 498/0, WARBDN 370,
WEBHG 70/, KeUDW 55722, WAGUSE 0/20. WebOH 1340,
WeDOX 9/0, WB6LEPYV 2015, KEEA 1270, W6FAV 5/0, wWaih
11/0, WEEIT 2934, WASKUC 1/0, WIGAQ 19/10, WBAGHH
11736, WAGGSV 2/0, WeHUF 7/0, WEINH 425739, WelVC 13/10,
WBIPH [5/0, WREKGK 15/17, WHBBKEPN /3, KeKUOQ n/2,
WAGKZI 03, Wel.PT /34, WOLYY &/4, WAGMCK 0/26, W6MLF
146/0, WeNKE 1310, WelIED 43/10, WRBSQOUD 77/23, WBEPKA
SYAIR, WEQAE 104136, WRESKE 170, WHTXI 670, WB6WIT 474,
WHAZT] $/14, WBGZVC 188/37.

ORANGE — 5CM, Jerry L. VerDuft, WABROF ~ Asst, SUM:
Richard W. bietbeck, KaCiD. SHC WBeCOR., OBS K6DLY has
moved to Vernal, Utab, to accept a teaching position, WEBAM say
his OB transmissions on 40 meters are going well with one-day
swervice un Bulisting he coples direct from W1AW. OPS W5SBUK has a
nesy 15-f1, MINI tower aud has applied for San Bernardino Co.
RACES memhership, WoFH suvs the Desert RATS has discontinued
regular meetings until Sept, B, Nesert RATS has nominated W6TB
to run. for Division Director. WAGFIT has moved to 2 new home 1n
Cypress and sports a new tower and beam. OVS K6YNB gave L.A.
aren vhiers their first Nevada QSO on 6 and 2 meters from Mt.
Potosi, Wayne also netted highest score on the West Coast since
1961 mn the VHE (SO Pacty nperating from Biue Ridge. We afl
regret the passing of WABKAN, who died of cancer jure 2, LU
WEKFY says the Orange ('n, f-meter AREC fm pet frequency 18
32,525 MHz. The Aoabeim ARA contimies to zponsor the Worked
Orange Counly Award with WB&IOX as award mgr. New officers of
the So. Cul. ATV Club are K&ING, pres; K&VLM, vicepres.:
WBAEXG, secy./treas/editor, All are residents of this seetion, They
are Jooking to assist any club with parades, etc,, by providing video.
KeHIF and WaOY], of the San Bernardino Microwase Saciety, have
achieved a new X record of 214 nautical miles on 3300 and §630
MHz. The SCM and SEC visited Orange Co., Anaheim, Newport and
Fulterton Club Field Day sites and got some pood Amm film of
some mighty fancy antennas, WHELCP reposts SCN had 30 semons,
QNI 4440 (55 ditterent stationsy OFC al7. PSHR: WOBNX a4,
WABRO S1, WBEIYZ 35, WASBFO() has zarmed 2 Section Net
cerhifjeate, ‘ratfic: Ws1CP 246, WABROF 174, W&RNX 79,
WwWaolWR) ol, WBE1YZ 1), KeLLY 15, E6OT 14, WBSZEC 11,
WABUK 7, K6GGS 2, WAGYWS 2.

SAN DIEGD - SCM, Richard ¥. Leftler, WAGUOE ~ Asst, SCM:
Art $mith, WAINL. These ufficial stations are now active: ORS:
WoBGE, WAEOT., WeLRU, W6VNQ, WeYKF, WEMAR. OBS:
WAGTIK, WAGHGU, WAGCOE, OV E&RTD, WBETFC, OO
K&kC, WoSRS. Your actwvity should include membership in the
ARRC, The zroun now nitmbers moye than 200 and is designed so
that you may particlpate as your time aliows. $ign up this month.
We need to know vour capabilities 1o rase an emergency should
Arme. Forms are available at Western, and from WHINT or WAGCOE.
Clubg: SUBARS June meeting had Wo6SRS speak, El Cajon was
introduced to the 2-meter KM Assn, A film on transistorized clrcuits
was presented to N, Shores, Palomar Club meets the 4th Wed, at the
Vista Branch of (dceanside Savings at 2000 for narth county hams.
SoCal ATV Club brasts these 5D section members: - WeCMQ,
WEGTZ, WABICG, WRAROP, WREUAH, WBeTE(C, Stations:
WBAIKW is in Europe, WBOUPW is on with a new SR-107 while
WABHGU is on 2 with u TR-I0R, WESK checks in with N, Shores
members on 75 while on vacation. Glad K6SI$ is back after a bout
with preurnoniz. Wol N was appointed EC for SIY iCentsal District).
WeDLN has organized a gew group in Imperial Valley. Silent Key:
Wa(MH, Remember, station appointments are available to ARRIL
members, Why not consider one for this vuming vear?Reminder:
Sth Anmual Calit. Q50 Party is scheduled for Clet. 3-5, PSHR:
WORGE, Wel.RE, Traffic: (Juner WeYNDQ 3RY, WoBGE 385,
WoaLRE 290, Wol O 277, KeHAY 147, WASTIK U, WsYKE 10,
WAGIOE %, WARHGU 5, WENNE 5, WEMAR 2,

SANTA BARBARA — 5CM, Cecil D, Hinson, WAGOKN ~ SFC:
WoITA, RM: WeLJ, The information regarding the meeting of the
‘Thousand Oaks ARC shonld be currected to read “the meeting is
held the first Thurs. of eavh month at the Thousand Oaks
Recreatton Park.” For further information regarding the Thousand
Qaks Cinb, call WNGPEY ar 4950145, Field Day messages were
meelved from WaLUC on Bell Tower Hill with 15 operatots,



|oevices

Hot Corrier Diioder: HP2B0D. .. .. 90¢, 12/510.00  Marched by HAL . . . 4/84.25
MODEL 56-83C s f L D00, 004, ... . B0E  bpLODN..........A0d
MRTL MCTOOP, MCBRCP. .. . . C L B0 ut10SD
LABORATORY MCT24P, MCTEQP, MCTOZP, MCTZEP. | $1,05, 10/89.50
STANDARD Al Availsble: MCTBEP, MCBEOP, MCTETR, MCSTROP,
- UP AMP: SNT2T00W {DIF), SNTZT00L {TO5) . .. $1.54, T/$10.00
AOIDS: [ndisnm General CF102-08. CFI02.GY, CRI12, .. .. .. =0f
SIGNAL GENERATOR CINCH IC sockets, 16DIP, BICS, ., ... 8lé HAL DEVICES
5295.00 Add Pastage, send for compinee list. Box 3654, Urbane, lllinais §18Q1
Silicon FET ase, silicon y .
em. fol., silicon oulput CQ de WzKUW
amp produces iow dis- BONUS PAID!
tortion RF signal and exceliant amplitude medulated sn- . - N .
velope with no FM. 50 Khz - 54 Mhz, 1% dial accuracy. Tubus Wanted:
1 Mhz Xtal. Accurately calibrated output, 0.6 to 180,000 4CKEM00—ACX 1000—4-1 006 —- — . 250—- 204 TL

microvoits, Battery or AC powered,

CLEMENS MANUFACTURING COMPANY
Write for free copy of instruc-
Hon book with schematic, et 630 S, Berry Road,

Equipments Wanted:
GRC-106—PRC-74—UPM-68—URC 9—VRC24 efc.

: The TED DAMES Co.
5t Louis, Me. 63122 308 Hichory St Arlington, N, L 07032 Code 207, 998.47.46

"

LET YOUR ANTENNA RADIATE, NOT YOUR COAX. s
Mow all stainfess steel hardware, SU23% douhle silver plated. Handles full KW input— I

THEN SUME! Broad banded 2 to 40 Mc. Helps TVY problems by reducing coax line radiation. - ’,L.'/"“'““
Bumlt-in Lightning arrester protects balun, could save your valuable gear. --"“J,, Yl
2 Models, 1:1 matches 50 or 75 nhm unbalenced (coax line) to 50 or 75 ahm balanced Fsm’&;rrsm\x
logd. 4:1 matches 50 or 75 unbalanced (coax line) to 200 or 300 ohm balanced load. i

Available at 2ll leading deaters, if not, arder direct, YgU'l:!o%EgT
BIG SIGNALS JUST DON'T HAPPEN! GIVE YOUR ANTENNA A BREAK! BALUN BUY
Tel: 607-369-2085
UNADILLA RADIATION PRODUCTS See May QST for more details. UNADILLA, N. Y. 13849

NOW... Z/P-ORDER
CRYSTEK Amateur FT-243 CRYSTALS

Your dealer has a new, fast, direct-factory ZIP Crystal

Purchase Cettificate that enables you to get the Amateur

Contralled Quality Crystals you want mailed direct to
you promptly. Ask about it.

e Formerly Texas Crysials
oy b Div. of Whitehall Electronics Corp.
) S b 1009 Crysta) Drive 4117 W. Jelerson Blvd.
! ull -

Fart Myers, Florida 33901 Los Angeles, Califormia 90016

suarnun o123 7 GRS
FRASE CHRTANTE <

Pl

Tl NOW! USE YOUR TAPE RECORDER TO LEARN CODE!
oxa Read code like a Prol It's easy! PICKERING CODEMASTER tapes give
§; - professional instruction on your own tape machine from digital com-
oo puterized tapes! They can't be matched for timing accuracy! Beginners
0Es get course of professional inatruction at 5-9 WPM right on the tape!
25 2 Practice for General and Amateur Extra ranges from 11 to 30 WPM.
wWo_on Nothing else like it! See below for CODEMASTER tapes you heed. Get
¥ 35 up to speed! Order todayl
CM-1: For the beginner. A com- CM-115: An intermadiate tape, as- CM.2: For Extra-Class licanse
plete course of instruction is on pecially for Gemeral Class exam _ study. Mostly straight text; some
4%, the _tape. Practice material at (;{}'-, study. No instruction; just prac- (;u'.) code groups. 1 hour at 20 WPM;
%7 5, 7, 9 WPM. Prepares you for “=° tlce. 15 br i1 WPM: 1 hr 14 WPM; =" 15 hour each at 25 and 30 WPM.
Novice sxam. Includes code groups %4 hr at 17 WPM. Includes coded For real QRQ, play this taps at
and punctuation. groups and straight text. twice speed!

CODEMASTER tapes are 2-track monaural; available in two sizes: 7-inch reel (3% 1PS) and 3Y5-inch ree! (1% IPS).
Will play on any but full-track machine, SPECIFY both type and size of tape vou want. Any tape, $6.35 postpaid USA
Ath class, Any two tapes, $13.00; all thres, $17.00 PPD. Immediate delivery. CODEMASTER tapes are made only by
Pickering Radio Company, P, D. Box 29, Pottsmouth, R. [. 02871. Satisfaction guaranteed,
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YES ... WE HAVE ITI

The NEW
NATIONAL
NCX-1000

Transceiver ..
h 4
Eeatures:

o Double-conversion solid staie roceiver

o High Performence SSB-AM-CW-FSK rig

o COMPLETE PACKAGE: Transmitter, receiver, p/s: and
moniter speaker, incrementally tuned receiver "

#» Balanced modulator—three stages speech omplifica-
tisn—crystal lattice filter—IF speech process (clipperi
—yrid block keying for cow.—complete metering—
amplified automatic level control—1000 watts PEP in-
put 80 thru 10 mice, 1000 watis w. 500 watts for
a.m. and FSK=front panel carrier level cantrol. The
ubove qre [ust some of the high points,

o

» Centrally located just off Exit 'i‘\n-S‘lore Finanecing
Zz

T, M.Y. Slate Throway vailable
. »’fﬁ'
ADIRONDACK Radio Supply, Inc. {20
185-191 West Main St Box 88

Amsterdarm MY 12010 Tel: 518-842-9350

Service & Friendliness fo the Radio Amaleur

UNIVERSAL

Seif Supporting
T.V. Ham & Radio
ALUMINUM
TOWERS

b4
No Climbing Neces-
sary With Hinged Base
v

Minimum  configura-

tion is tested for 80

m.p.h. winds with the

maximum free stand-

ing rating of 140 m.p.h.
A

50 FOOT TOWER
11 5Q. FT.
ANTENNA WINDLOAD

v
$208.26

frelght prepaid
v

Contact your locai distributor

Write for information on other
tower sizes up to 90 .

UNIVERSAL
MANUFACTURING
COMPANY

65017 E, McNichols
Detroit, Michigan 48234
Tel: 313-368-0730

144

WBALYE of Los Osos with 8 operators, WoAS on Urcutt Hill,
WB6TCD on Pine Min. with 11 operators and WA6UOD on Sulfur
Mtn. with 8 operators, WaJT A, our new SEC, is reworking antennas
and his emergency power piant. New officers af the Estero ARC are
WAGGOR, pres.; WBEECM, vice pres,; WBOYUH, serv. The Estern
ARC 35 sponsoring a certificate for Morro Kay Centennial and
further information will be reported as it comes to hand. WBABII,
of Thousand Cake, has moved to VK5-Land and is expecied nn [5
meters, WEKZO has a new $fLine station aud is heard every day an
3825 and 15 metess. Iraffic: WAGLIET 170, W6ITA 19,

WEST GULF DIVISION

NORTH TEXAS — SCM. L.E. Gene Harrison, WSLR ~ Asst.
SCM: Gene Poal, WSNFQ. BEC: WSISM. PAM: W5BOO, RM:
WSGOZ, Asst. 3EC [Ten/PAM VHE: WASKHE, Thanks tor
subrmtting my name as & candidate for SCM. UL try {o do hetter
with your hely, Youll be amured ad the 2mount of dada reaching
my office regardipg the Lubbock Tornado. Please accept my thanks.
Caprock ARC advises that Lubbock hzms won top honors in the
Novice Roundup., Congrais to WASWZO, WNSWOW and others.
Tomado traffic totaly: WASOFQ 1000, WASRTR 1500, WASWSI
2000, The club also gradouted Y Novices in "64, WASRTB wants to
know if certificates are issued for wurking zlf sections on FD,
WSFCX was asked to relieve WSQUZ but he is busy, too. WSSSM
{SEC and WiBIHY (PAM) wure given special recognition for past
service at o4 Texas State Guard meeting (MARS) recently. QO
reports ate cormang in showly this time of year. WSGWE, WSQPX,
WSKY [ and WSPBN comtinue their Qhserver work despite the heat.
WSVIB, Crowley, Tex,, is interested in 2-anefer st contacts,
WSMNY is interested in 2 leadership appointment for Gregg county,
Your 8CM made the Lake Murvaul Hamfest-Fiskfry June 20-21.
Thanks to WSHMQ, W5IZU and KSILL for the invitation, The
subject of neat vear's vanvention continues to reach the surface at
many hamfestg-conventions, Who wants it next year!Many large
cities are way “past due™ in asking for the event, Leadership
appointees are reminded to return biographica) sketches soonest,
SEC meports had OTHs on WASWBK. WASRGS and WSDXT,
WASVPL’s traific for Lubbock ran 767 welfare messages, 16
originated, 12 relaved, 2339 points, WASWAI recentlv moved to
Irang from West Texas, FI) traiTee was received from WSSHfS,
WSZAXIS and Caprock Rr", WSQGZ save tomeope IS wurking
slow-scan TV in Daflas, WSWLA is back from vacation. WASKEHE,
Asst, SEC Eustexas, recently mafled some 330 applications to
ARRL memhers in his arsa, Nowe A} pnswers were peceived,
inclding 2 OVE, 2 ORSs, 5 OPSs, 2 0BSs, 4 045, and o nurmber of
inquities reparding EC work, iratfic: WASVIW 50, WASWEK 46,
WSHVF 29 WSESM 17, WSPEN 16, WSLK 13, WSNFO 10 K5EZA
K,

GKLAHOMA — 3CM, Cecil C. Uash, WSPML — Asst, SCM: W.L.
Smoky Stover, RSOV, SEC: WASESN. RM and OST. Bureau:
WSOMI. As the S5CM it on vacation, this teport is being made by
vour Asst. SCM. Yuur SCM and S8C visited clubs at Miami lune (4
and Madill Yune 1Y abio wisited D «ites on Bat. at Shawnee,
Cltlshoma City, Fdmond and knd and on Sun, at Calumet. Altus,
Tipton and Lawton, Fhe Lawton Club has a phone patch, thanks to
the local ed director. This wotion needs OBS and ()0 appointess
badly. Coxgrats to Novicas WS AZS, BMO, BPK, BPL, BT, WHR
and ZUN, New PAMx: 6 wetess KSDLE. 2 meters WASZRUL
Congrats to W2FIR/S un receiving a 45-wpm certificate from Conn,
Wireless Assn. KSOCX reports Oklzhoma Central VHF Club broke
all atate records this vear. with {336 ¥i» cuntacts totaling
approximately 4300 points.

Met ke forcal Time Hass, ot e
GPEN BTN ] DR S 4 [T

OWXN 3ot i Reg M-S 26 164

5TN1 3450 730 M-S H e 30
STN 2 901 1730 M-5 h73} 320 m
OoLZ 3RS 1900 M-S 1§ 3 v
CGLZY 36RTS 1w M-S 4 47 4%
S5Z+ 36545 245 M-S 15 Rl *3
QPON 18 200 M-k 33 322 5%

*Late reports tor May, Trattic: tdune) KSITEY YR, WASIMO L02,
WSOMJ 64, WASZOO 33, W2FIR/S 29, WASTBB 25, WikKL 23,
WAPML 23, WiMEX 11, WASFEN 10, KAOOV 5, KSUUK 2. (May)
WS0OMI 12, WSEW 36,

SOUTHERN TEXAS ~ SOM. G.01, Jerry Sears, WSAIR - SKC:
K5QQG. PAM: WSKLV. RM: WSEZY, The summer sfump seems {0
have eut down traffie aml activity reports, K3SBR/S, trustee for
WS5AC, reports new club officess are WB2HLEY. chairman;
WASDEG,  twe-chairman  programs;  WALKRNG, viee-chairman



RADIO TELETYPE EQUIPMENT

Teletype Models 35, 33, .52. 29, 28 ASR, 28 KSR, 28
LPR, 28 LARP, 28 £XD, 28 LEXDI, 14, 15, 19, Page
Prmters, Perforators, Reperforators, Trans-list.
polar relays, tape winders, cabinets. Collins Re-
ceivers, 51J-3, 51J-4, R-388, R-390A. HPG“DJ?\

Frequency Shift Converters. I).C.. Power Supplies.
ALLTRONICS-HOWARD (0.
Chuck, W8UCG, WANTS an opportunity | Box 19, Boston, Mass, 02101 Tel: 617-742-0048

to quote your ham needs. 31 vears 2 ham
gear dealer, Signal/One, Collins, Drake,
Swan and all others, Also $25,000.00
inventory used gear. Request lst. Mid-
west’s Ham HQ, Electronic Pistributors,
1960 Peck, Muskegon, Mich, 49441,

THESE OM'S
HAVE RECENTLY
SWITCHED TO A

MERRE 444 MIC

WB2WVF K7EXT
WAZAIU WA7HRG
] | ] & A ® ® & S WBzADC WABVUP
GUARANTEED CUBICAL QUADS WASFXQ WASTOW
PRE-TUNED—COMPLETE—PRE-CUT—PRE-DRILLED W4ZCR WISZQ

WBA4EPS WASMIF
WSBZO WABNSD
W5QCP WOBNA

WEEHW WASULU
WEEQG WAIWYD

,QUADS ARE BETTER BECAUSE: They have more o
ygain than flat tops, element for clement—Are o
quieter—less static and ignition noise-—-Possess lower &
vertical radiation angle—Require less space—(% width
of flat tops)—CGreater capture area, su better on weak I
L]

signals—Negligible corona  losses—Excellent SWR/
Freq. characteristic—Light weight (30 ths for 2 el, 60
Hbs for 4 el) Detuning less from nearby ohject. Your
choice, bamhoo or fiberglass—no aluminum spread-
ers. Bambao exceptional quality and half the cost of
fibergiass. 11 meter g( B} quads al.-.o available up to 6
elements, at goo rices, SPECTAL DEAL on
%urchase of an EZ WAY Towerjquad combination.
ree literature.

SKYLANE PRODUCTS r.mpf."“niﬁ'c.',‘"nﬁf"éssn

§. . . notice their improvement
i intelligibility
~and added punch?

Shure Brothers, Inc.,
222 Hartrey Avenue, Evanston, 1[I,

2 Kw. P.E.P. , 4,
LRL-66 ANTENNA 4 Lone. 80 THRU oM  ©  bn''opohino,2 Kvi, PrEP or over on 0. 40. 12

4 4

¢ ice OPERATES ON § BANDS AUTOMATICALLY

 545.00 2 1 Londing eoils for 80 & £0M doublet operation 5. Conter insulator with femalie coax 2

in Cont 2. Adjustable ends to set 80 meter resonancs eonnector to take PL-259 plug

sA np d. 3, 4. Decoupling atuba for 20 & 10 meters 6. Fittings on insulators to tie on rope

LATTIN RADIO LABORATORIES . Bex 44 . Owensboro, Kentucky 42301

HERE’S THE ANNOUNCEMENT YOU'VE BEEN WAITING FOR! |

NOW (Heggy ’
BRINGS YOU THE 22 el' l:M
NEW SIXTY WATT

Whether you're planning repeater operation or Just oining up with the gang, Clegg’'s new 60 watt 22°sr
FM will put you on top of the action. Ten crystal controlled channels, & continuous coverage receiver
with 25 av for 20 db quieting, built-in ac and 12 VDC power supplies plus a famous Clegg audio sysiem
with speech clipping and filtering make the 22°er FM the most exciting performer in the two meter field.
For more specific infermation than we Gan offer here, drop us a card or call your deaier for compiete
specifications.

e.t. %%associates, fPC. LITTELL RD. EAST HANOVER, N. J. 07935




ycan give vou personal serviceon
helping wou select hetter gear per
dollar tor your operatine pleasure.
Over30vears experience, Bigtrades,
easy tevma, Used hatgainas,

VAN SICKLE RADIO SUPPLY GO,
Gene Van Sickle, WOIKIE Cuwner
£131 N. b.eystc»ne Ave,

On thenortheastaide of
Indianapotis. indiana 46205

NOVICES
Need Help For Your General”
Recorded Audio-Visual
FHEORY INSTRUCTION
EASY — FAST — PROVEN
No Electronies Backpround Necessary
For Clomplete Free Information
Write: Amateur License Instruction, Dept. N
bx 6015 Norfolk, VA 23508 g

- HH EEWCES

HAL 311BC
ELECTRONIC
KEYER

N

THE most versatile keyer available,

Send for full details oni the HAL 31T1BC and
the comptete line of HAL atectronic kevers.
There is a model to 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, I, 81801

NEW
20 ELEMENT
ANTENNAS
FOR
144-220-432

mhz

The new Cush Croft DX-Arrays combine the best yagi
and colinear features into the World's most advanced
gmatelr communication antennas.

DX-120 2 meter 20 element $29.50
DX-220 1'% meter 20 slement 22,50
DX-420 % moter 20 glement 17.50

40 & 80 <¢lement Stocking Kits also available. See

your distributor or write for free literature,

621 HAYWARD STREET
R R A MANCHESTER, N.H, 03103
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operations; WB4HSA, seoy.-trezs. Nice going to the Texas A & N
Unjversity gang. K3SBR/S is building a new linear paw of 411-Ax.
WASZRH teports interest in the new Roosevelt High School ARC in
San Antanio is increasing and smateurs in other schools are foining
in the activities. WASZRE, with sponsors KSTSR and KSTY'Y, have
vonducted code and theory classes producing several Noviess and
upgrading other members’ licenses. There are now 15 or more
members, Oificers are WASZRB, pres; WNSAUY, vice-pres,;
WNSBES, seoy.; WNSAWE, treas, The clab engages in field trips and
other activities of inferest to amatewr mdio. The club caH is
WASWSN. FC WSKR reports in “Off Resonance” that WS00G will
be at special schoot i Kansas City to find al] about the new Weather
Works transcribed weather broadeast equipment. When he retums to
Brownsville he will arrange for the instaliation of Brownsville's
equipment. K58JA and KSUNC bave tnoved to Medlien from
Harlingen. WASQKE has tormed a Texas Slow CW Traflic &
Training Net at O030Z daily on 3770 kHz. £ WSTFW has moved
his ¢mergency senerator to the «lub station and says West Gulf
Convention plans are m good shape, ORSJOBS WiABQ reports
WEMIF und KSHZR comduct o vwde aml theory class sponsored
by the San Antonio ARC weekly with about 20 in the class, KSROZ
and WS(QEA made the Public Service Honor Roll for fune, Traffic:
KSGDH 446, KSROZ 116, WSEZY 98, W5SQJA 86, WSABQ 46,
FSHZR 46, W5QD 38, WS5TFW 33, WASQKE 30, KSSUY 23,
WANTH 22, KSRVE 1o, WASWFR 3, KIPKQ/S 1.

CANADIAN DIVISION

ALBERTA Don Sutherland, VEGEK - BEC: VESXC, VEGXC
teports all AREC records are very much out of date. How about the
ECs updating the records and giving VEGXC & good start with bis
SEC appointment, The Cafgary DX Club of the CARA has recently
heep formed with VEGPL and VERAP at interim pres, and secy.
Elections will be held in Nov. to coincide with the CARA elections.
FieklDay started wath beautiful wx in this area but to no one’s
surprise # storm came up, YEGWG rnst have watched “Hams Wide
Worild,” No ame in his ight mind aperates ut o card table in the
open in Alberte. Only CARA and the Border Radie Club appeared
10 he active this vear, VEAHN 8 organizing his cards for DRCC.
VEGNF s talking retivement and moving to B The CARA
received the Canadian Safety Counedl award fory work in the Alta,
Motor Assn, BERA Campaign, Trattle; VF6FK 16, VEGHN 8,
VEGTY B, VEGAXN 6, VERFV 5, VEEXC S, VEGAD 4, VEGHD 2,
VEGHE I, VEGYW 2.

BRITISH COLUMBIA ~ HCM, H.F. Savage. VETFB - New
Eoergeney Courdimator s VE7AER, tor Kast Kootenays. Field Day
was well attended, Point Utey ARC was wizrine-hound n a
fiftv-footer when it took a green one over and stove in the ports, s
they had to return and diy the gear out. Others were rained npon or
stuek in the mud, But all report KD was agaw a successiul
alventure in cannbat with nature’s efforts. Vancouver Island’s picric
was a packed house. For e it wax # great dav., ] met amateurs |
tave ot sean for vears and many new licensees. VETAYZ is making
waves with an ¥ DX400. Beaver Valley ¢7licks is digging into the
vast of VETs history. Keep it up, VETBWE has his Class A. The Fort
teurge Radle AC Valuable Ham Award went to VETBXC for his
wirk e csde classes and projects. VE8s: As of July this 8OM has
wilunieered to act a5 vour SCM. You have been asking for one o
fot's get together. Many Vancouver amateurs and their families had
the pleasure of visiting the DOT Geological Susrvey ship. The
old-timers are nding motor-bikes. VE7ID, VETWM and VETXW
have one for each day of the week! even saw YETNQ to the hush on
one. None mobile. Traftic: VE7BLO 26,

MANITOBA — SCM, Keith Witney, VE4ET — june started the
summer season off in style with portable and mobile activities in full
swing. The Winnipeg Repeater Society has been testing from its new
stte and with the repeater unit itself, The club had a very successiul
meeting and should have the funds te get 2 duplexer and finish the
installation soon, Field Dey was well attended this vear with VE&
BR, NE, DF, El and AA beard trom. One of the groups, which shall
be nameless i case of future embarrasement, has already had its
victory party, Interest m propagation is once again showing 23
several of the boys take thelr figs out to the beach, Your SCM has
moved, so please check the new address. Several tourists, including
some eX-VEds, have been heard around the bands these davs and it
is nice fo have an eyeball with old friends, It was good to see the
WARC van in the public eve for the Dominlon Day festivities at the
Iegisfative Building. Perhaps 41A will explain what he wax doing
with ol those stray children; mayhe they were fans of his radio and
TV performances, Traffic; VE4NE 7, VE4Q) 6, VE4RE 5, VE4AWT
4, VE4JA 2, VE4LN 2, VE4AXN 1,

MARITIME - SCM, William §. Gillis, VEINR - Asst, SCM:
Clarence Mitchell, YOIAW. SEC: VEIHI. Amateurs throughout the
section were saddened to hear of the passing of VELEV. Goriey was



INOW I ForR UNDER TWENTY BUCKS
A COMPUTER FOR BEAM SETTINGS

A PRODUCT OF MECHANICAL COMPUTER TECHNOLOGY
GLOBE PLOTTER INSTANTLY READS OQUT ROTOR SETTINGS
IN DEGREES TO THE TOUCH OF YOUR FINGERS.

SMALL - IT FIT8 INTO THE WORK AREA EASILY;, WITHOUT
HINDERING RiG ADJUSTHMENTS... FAST= IT COMPUTES
WHILE YOU TALK. AVERAGE TIME 3 TO 8 SECONDS/!
ACCURATE~ WELL WITHIN YOUR ROTOR'S CAPABILITIES.

ACTUALLY SEE YOUR SIGNALS PATH PLOTTED ON A WORLD

SPHERE FROM YOUR QTH TO ANY OTHER IN THE WORLD....
WHEN YOU MUST BE SURE, GLOBE PLOTTER KNOWS-AND TELLS.

SATISFACTION GUARANTEED
WRITE TODAY FOR COMPLETE INFORMATION

GLOBE PLOTTER 8 uoES, T 50310

6-10-15-20 &
METERS

The time proven
B-24 4-Band an-
tenna combines
Patented maximurm effi
siency and com

pact‘ddesngn tlo =

-———— -—— ——— provide an excel- ;

&-10-15-20 Meters [ent antenna =

R— <prp where space is a =
7000 Watts P.E P, factor. New eud
11" loading for max
3 - imum radiation
Turn, Radius 7 efficiency. No

Total Weight 11 Ibs. senter loading,
Bingle Feed Line 52 phm Model B-24

SWR at”_.Resnnance 1.5 to 1.0 max, NEt 55995

MULTIBAND COAXIAL ANTENNA
for 6-10-13-20 METERS

Needs no ground piane radials, Full elecirical
Y wave on each band. Excellent guality
construction. Mount with inexpensive

TV hardware. Patented.

Pawer Rating 2000 Watts P.E.P.
Total Welght 5 Ibs, o
Height 1

Single Feed Line 52 ohm

SWR at Resonance 1.5 to 1.0 max.

Model C4 Net $34.95

l DEVICES
P——

MAINLINE RTTY EQUIPMENT
HAL offers complete parts kits for the Mainline

8T7-6 TU and ather RTTY equipment, Get both
the circuit boards and parts from one source and
save. Please write for full details and prices.
HAL DEVICES Box 365 a. Urbana, {1 61801

SGOTT'S U8l. SERVICE
thin Lyraview Houston, Teszs 77055  [1RA

Fact! We forward cards anywhere fexcept between tontinental
11.8.) for 3¢. » We ofter Stategide and DN wanager service af
an unbellevable inw prire. o We keep un up to dete duy to dag
1ist of USRI, managers to which we furward cards along with BAKEY
supplied hy ux,

Reasan for using our servien: There 1e no cheaper way to QSL
than us, ® No easter easier wey to 8L than uz. » Yo dp oot
have the tirme or InuneT to keep 12p with and hunt for QEL man-
agers and QTH's far every station in the world, wr dn—I1's oy
huginess,

WRITE FOR FREE INFORMATION TODAY

We nrobably hava the hest inventory of good fabh tost equipment
I the wouniry, and an exe. assortmant ef eommunie, sqirpt., and
fine-pewer rodulation & fred.-changing equpi., but please do nut
wsh. for catalogl Ask for specifie items or kinds of ftems you need]
We alsp buy! What do you have?
WANTED: GOOD LAB TEST EQUPT & MIL COMMUNIC.

R.E.GOODHEART CO.INC.

Box 1220-QST, Beverly Hills, Calif. 90213
Phones: Area 213, office 272-5707, messages 275-5432

TYMETER®

“Time At A Glance™
Aty

#100-24H

‘16

Made in
.54,

Walnut or ebony plastic case,

At Your Dealer, or 4 H: 737W, 27D 110V 60
DIRECT FROM cy. Guaranieed One Year. .

PENNWOOD NUMECHRON €O.

TYMETER ELECTRONICS

7249 FRANKS!OW.N .EW‘E. ) PITTSBURGH, PA. .15208

i Of The WORLD'S
FREE cqtaIOQ’HNEST GOV'T
8 SURPLUS ELECTRONIC BARGAINS

Now BIGGER and
BETTER Than Ever!

I
| |
| ADDRESS: 1
i ar: STATE: FON J

Far your FREE copy, fill out coupon und mail. Dept. QST

FAIR RADIO SALES
P.C. Box 1105 - LIMA, OHIO - 45802
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THE “HI-Q-BALUN?"

For Dipoles--Yugls—Invertsd V—Doublet
Puts Power in Antsnna

L)
.
3
® Small-Light—Waather-proof
@ [l Impedance Ratlo—Coax Fitting
@ Takes Place of Centor Insulatar
@ Bellt-1p I.Irhtunu Arrostor
@ Hdps Eliminate TVI

U

$9.95 D

Box 518, Brlells, H.J. 08730

U.8.A.

1,500,000 AMERICANS
ARE CURED OF CANCER

AMERICAN CANCER SOCIETY

“ FM SCHEMATIC DIGEST °

./4 collection of Motorola
Schematics, Alignment,
Crystal, and Technical Notes
Covering 1947.1960.
136 Pages, 11% x (7™
$6.50 Postpaid

S. WOLF

1100 Tremont Street Boston, Massachusetts 02120

J
HH pevices -

HAL TQUCHGCODER Il KIT
HAL oifers a complete kit of parts, ex-
cluding keyboard, for the WAUX CW
code typer. All circuitry, including
matrix, regulated PS, monitor, and
transistor switch onone 3x 6™ G10
glass PC board. Cathode and grid
block keying. Optional contest and
EM repeater identification features
available, $45.00 Write for details.

HAL DEVICES Box 365A,Urbana, Il 61801
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one of the real old-timees and will be missed by all. Since
sympathy to hie XYL and family. Thanks to VO1BE §t. John's no
has a by-law on the books covering TV and amateur towers. Becan
of the pressure of other business VO1CK has resigned and VO
now is acting pres. of the NARA. Summer visitors to NfId, inchad
KIDZG, WHAS and theit XYLs Field Dav reports indlca
enthusiastic activity and good scores. There is a very high level ¢
Y-meter fm traffic with several U.S. and Canadian visttors motorit
through. Summer activities have reduced reporis but next monl
should see an jncreate in activity. Traffic; VEIRO 47, VEI1AM
39, VEIDV 14,

ONTARIMY — S5CM. Holland H. Shepherd. VE3DV —~ $EC
VE3EWD. The kids are going back to school, the nights are gettin
longer and conditions are (hopefully) improving on 80 meter
Ontarip-Claebec Net (OQN) CWeasection level 3535 kHz *2300
Daily. RM: VE3DBG, Grey Bruce Net (GBN) CW-acction level 364
kHz *2230Z M-5. RM: VEIDPO. Eastern Canada Net (JOCN
CWeregion level 704073540 kHz *2345/0130Z Daily. HM: VE3G
Northwest Ontario Net 1NWO) Phone-section level 3750 kH
HOSZ Dailv. PAM: VE3IEFX, Ontario Phone Net (OPN
Phone-section Jevel 3770 kHr *2300Z M-8, PAM: VEIAKC
Laurentian Net Phong-section level 3755 kHz *22457 M-5. PAM
VE3IBLZ, *add one hour when Standard Time retarns, With th
exception of QON and ECN the jack of linison stations at th
section level to carry mattic up to the region and area levels is sadll
lacking. VE3UXS moves to VEG-Land, Congrats to OARC o
turning out another proup of new amateurs. Mew «zlls now bein
heard are VEIEIL, VE3SFII, VEIDEPR, VE3DCR. Don't forget t
have a supply of self-addressed stamped envelopes on file with th
Ontatic Q81 Bureau, Cards ate handled as follows; 2 lett
GlleYEICTH, 3 (etter calls A&H-VE3ZAEL, 3 Jetter wal
CED-VEIDGG, 3 letter calls E&F-VEIFXZ, 3 letter calls (4
on-VEIGUM. VEIUW is, of course, the QSL Bureau manager, Wit
the large number of Umtario OPSs, ORSs and RMs it is hoped maon
will seek a spot on the Public Service Honor Koll ( PSHR), Cloun
date with the SCM is 5th of the month, Your SCM tock in th
Calgary Hamfest and Stampede during a camping VHF (50 Party
Frequency Measuring Test and for the YLs, YL Howdy Days, W
were all saddened to hear of the passing of VEICKY. Traffic
VE3GI 140, VEIDBRG 114, VE3ERU 106, VEIDPO 69, VE3IEX
41, VE3GHO 41, VEIGCE 30, VE3DU 21, VEIFHL 14.

QUEBEC - SCM, L.W. lbey, VE20T - VE2ALE shows signs o
returning to the hf bands with a new antenna and contacts in Fiel
Day, YEIASO 1% a newcomer to traffic circles doing a fing job
VE20V operates RTTY on 4it metere. VEZAFU is again 2-mete
mobile, VEIEX kezps very active on several bands, VEZDFET keep
the 5. Jean area oh the map with a fine signal, 2nd from the san
area VEIRYY is the top traffic-handler, VE2ZAPT is doing the usuz
fine job un Xmeter nete Mon. and Thurs, VE2DR is to b
congratulated on full membership in the Professional Loafers Ne
because uf his retirement secently. Because of naise and poo
conditions it is most difficult to copy seven n'clock nzts on cw o
on phone in the hf bands. A recent call from the regional head o
the civil defense organization gives us great hope that at last we hay
found a way to cuoperate to the full extent of amateur radio zn
civil defense for communications, Fraftic; VE2DR 21, VE2EC 15
VEZALE 11, VE2BVY 5 VE2APT 2.

SASKATCHEWAN - SCM, CGordon ¢ Pearce, VFSHP
Saskatchewan Field Day dawned bright and cleaz, and stayed tha
way most of the day. To say that it was hot would be 4
understatement because the boys were unable most of the time o
work in the tents and trailers. Band conditions were not the best
Next issue will have the results of contacts made by the seveca
Saskatchewan clubs and groups. The hamfest in Fegina july 3, «
and $ was one of the best attended and enjoyed. Al activitie
centered around Luther College and sponsorship was by the Regin
Amateur Radio {Tub, the members of which did a splendid job. Th
following is the list of clected officers of the Saskatchewan Amateu
League, a3 well as the winners of the various trophies. VESHI
reelected pres: VESWG, vice-pres.: Hammond Trophy (best H/E
equipment), VESDOQ; fack Kyle Memorial Trophy (best HYE
mobile), VESYD: Best Commercial Mohile, VESIG: Youngest Han
at “fest (15 years ofd), YESVC; Newest ham, OM, VESRC; Newes
ham, YL, VESFO; Hams with largest family, 8 each, VESLN an
VESTS; Ham who travelled farthest for fest, VESNP and VETHP
Gus Cox Trophy (ew proficiency), VESMX; Art Dtive Memona
Trophy (proficiency uward), VESSC; CKBI Technical Traphy
VESPM: QL. Trophy, bield Day, to be announced [ater; Liar"
Trophy (Wally Pottle tur-lined buttonhole), won by W.W. Flynn
Herb  tredrickson  (EI8BYD Trophy, ORM  Awand, VESKFE
Transmitter Hunt 81) Meter Fred Lowe Mem, VESVD, 2 Mater
Fred Lowe Mem, VESRK. A gavel was presented to SARL s :
memorial to Silent Key VFSIU by the Regina Club. [



ERECT IT!

FORGET IT!

NO VESTO TOWER
HAS EVER BEEN
DAMAGED BY HURRICANES!

® Vesto Towers Have Stood the Test of
Hurricanes!

# 4.Post Construction for Sirength and
Pearmanence!

® Galvanized Steel Lasts a Lifetime!

® Safe—Ladder to Top Platform!

i \\' # No Guy Wires!

. |jj *{ ® Complete—Ready to Assemble!

Width of
Base Equal
to 4 Height

Designed For Pecple Who
Can Afford The Best!

Vesto Towers are avmilable in
2 wide range of sizes to mest
neads of amateurs and com-

Vaste Towers ace shipped tn
your home ready fo assemble,
EQB Kansas City, Mo, &th tlass
freight, Prices subject to thange
without natice = ordar now!

mercial usars, Note the Jow
pricas for VYeste quality Jife-
time towars!

2 s242.58 !F 3109 1D 33" $169.08

“ $555 50 &0 §ER( .27 Send check or money order, or

L' $rz.07 n $1280 0d” 1088 write for complete information.
T pmiTE TOOAY VESTO CO., Inc.
FREE INFORMATION 20th and Clay
A

rREE 1 H$
PHOTOGRAF North Kansas City, Mo. 64116

':CHOICE OF THE DX KINGS”

\me c y EX
2 ELEMENT—3 BANP KIT SPECIAL
#® 2 End Spiders (1 pc. castings)
.
16 Wraplock Spresder Arm Clamps pjag7. 50&, PPB
Write for FREE BROCHURE and Price List
Phone: (213) 788-8106

/ AN
 FIBERGLASS
CONTENTS ONLY
1 Boom/Mast Coupler—h.d.
1 CUBEX QUAD Instruction Manual  Frt. Cont. U
CUBEX COMPANY
YOU CAN'T SAY “QUAD"” BETTER THAN "“CUBEX"

QUAD XIT$
N\
® B Fiberglass Arms—skyblue color 95
aluminum $69
2-3-4 or mors elemant Quads available
P.O. Box 732, Altadena, California 91001

| would like to become a member of ARRL and help support its many
services to 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

Mynqme --u--n..-.---.-n-o-oolotlovuno.liIcal!l.lloto.o-.

streei N NN NN RN NN NN NN RN RN RN N RN N RN NN

Ciw .l..l"ll.....ll.ll..l..'.".IIIS’G“."..I..HP.I....

{Please see the other side of this page for o list of availoble Lecgue publications.)
THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111
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ELECTRONIC FIST ... THE PROFESSIONAL KEYER

), Evncy {aatura you need for sacy, accurate CW
Sy 1AMBIC FOR SQUEEZE KEYS

e % YVARIABLE WEIGHTING FOR DX'ars
d ®  DOT MEMORY FOR EVERYONE
®  COLORS TO MATCH YOUR RIG

Pl 11 1
WORLD QSL BUREAU

Box 4080, Mountain View, Californ — 93040

5200 PANAMA AVE., RICHMOND CA 94804 USA

PLAN 1. We forward your Q51s (piease arrange alpha-
betically) to any place in World, including all
toreign countries, and to or within USA, Can.
arda, and Mexica, for 4¢ each,

PLAN 2. You use oor special log form and send us a
aopy. We supply Q5L-—make out QSL—deliver

QSL. all for 8¢ eack.

bbb dddddddddibddiibdbidibddisidiiie

Etched Circuit Boards and Kits
. . . for Electronic P.ojects.

Digital Clock Kits
$110.00 to $750.00

10 Models to Choase From,

Send 25¢ end s.a.5.¢. for more info.

STAFFORD 427 South Benbow Rd.
ELECTRONICS, Inc. Gireensboro NC 27401
Day or Night a,¢, 919-272.3992

Sbbbddibdddddbiddiddbdddbibdidibidibl

Proven the LEADER when the signals are down
Ask any proud owner!
THE MAINLINE TT/L-2 FSK DEMODULATOR

COMPLETE-SELF-CONTAINED
# futastart « Heavy duty loop supply « Flectronwe keyer stage
* Single bar tuning sye » 2 Sets of hiter for 850 & 170
shiff ¢ 2 inch scope indicator with separate power
supply » Motor control stage » Includes both FM (Limiter)
& AM ({Limiterless) with 3 section low-pass filter for optr-
murn reception of 60-75.100 WPM » B3 ¥ 19 Gray Ham-
mertone sifk-screened front panel suitable for rack mounting

Custom built by J & J ELECTRONICS
Windham Rd,, Canterbury €t 08331

- WHOLESALE TO ALL!
| Breadboard Kits "R Kite—"pPC" Kitger
" Perf, Plivcnolic Bourd (

per Clad Board —

ek “ransistor Sockets
arwd many more items, (Products approved
by the Duefense Supply A Fedaral |
supply Codde Nomber furaished vpon re-
gigst,) Semd for free extulog from;

HM.C SAES e PO, Bax 276 --Santa Susana, Californta 93053

9would like the following League publications shipped to me postpaid. | am
enclosing payment of $.....n-.owewws (These prices apply cnly to the USA.)

Ship to this addresss

NAME--ll-..o.--l-n.-o.------000.--.-0!---.--.-CAu-atno'-o-.oncoo-

STREET [EA NN NE R AN R NN NN EE RN R A AN NN Ny S AR T

CITY sovenennnrssccacrnnnacnnnees STATE Loiiinniinen ZIP hnenns.

ARRL HANDBOOK $4.50
The standard comprehensive manual of ama-
teur radiocommunication

UNDERSTANDINE AMATELR RADIO $2.50
Written for the beginner—theory and how-to-
build it.

VHF MANUAL $2.50
A new and tharough treatment of the amateur
vht field

LICENSE MANUAL $1.00
Complete text of amateur regs, plus Q&A for
amateur exams

HOW TO BECOME A RADID AMATEUR $1.00
Al about amateur radio and how fo get
started

al

A COURSE [N RADIO FUNDAMENTALS $1.00
Use this in conjunction with the Handbook
ANTENNA BOOK $2.50
Theory and construction of antennas

[‘:‘J SINGLE SIDEBAND FOR THE RADID AMATEUR

. The best s.8.h. articles from QST $3.00
THE MOBILE MARUAL $2.50
The test mobite articles from G$7

l"‘ RINTS AND KINKS §1
-4 300 practical ideas for your hamshack

DPERATING MARUAL £1.50
The technigues of operating your amateur
station—DXing, ragchewing, tratfic, emer-
gencies, efc,

(Plecse ses the other side of thiz poge for un opplication for membership in ARRL and 12 issves of QST)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111

Q5 9-70
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ABSOLUTELY

NEW

TRI-EX

W-351
FREE STANDING
TOWER.

SUPPORTS 9 SQ. FT.
OF ANTENNA,

Shown with internal Ham M
rotator and 2" masf,

INCLUDES

* FREE: RIGID BASE
MOUNT

+ PRE-DRILLED TOP
PLATE — For TB-2
thrust bearing.

s+ HIGH STRENGTH STEEL
TUBING LEGS. Solid
rod, “W*’ bracing.

* EASY MAINTENANCE —
No guys or house
bruckeis needed.

* RISES TO 51 FT. -

Nests down fo
21 #.

¢ HOT DIPPED
GALVANIZED AFTER
FABRICATION!
All welding by
certified welders.

IMMEDIATE DELIVERY

:_. . $3 ‘9 340

FREIGHT PREPAID INSIDE
CONTINENTAL 1.5.A,

‘ ri=Ex TOWER CORPORATION

7182 Rasmussen Ave., Visalia, Calif, 93277

i
]

ZHAM RADIO CENTER\
r

HEADQUA;’TERS FOR
COLLINS » SWAN » DRAKE
HALLICRAFTERS » NATIONAL
HAMMARLUND » SIGNAL/ONE

For the best deal in new or used equipment, write

BILL DU BORD, WgKF
oF
[.u Waelterman, WOLU

Ham Radio Center 8342 Olive BL

St. Louis, MO. 63132
N\_____Phone (314) 993-6079______/

e 99.99 Turns 3
® One Hole Panel Mount W
e Handy Logging Arsa
e Spinner Handle Available
TR Cases 2%47; shaft Yvx3n

] o Model TC2: Skirt 2%”; Knob 1%
g.ﬂaj Model TC3: Skirt 3"; Knob 23§*

i R. H. BAUMAN SALES

.Box 1 22, ltasca, lll. 60143

Home
training in
AMATEUR
RADIO

NRI, leader in Communications, Television, Elece
tronicl and 'TV-Radio home training, now offers the
first in Amateur Radio courses, designed to prepare
you for the FCC Amateur License you want or need.

Don't lose your favorite frequency

The FCC has said “either-or” on licensing, but to
pass Advanced and Extra Class exams, von need
the technical guidance as offered by NRIL. NRI
Advanced Amateur Radio is for the ham who slready
has a Genersl, Conditiona!l or Tech Class ticket.
Basic Amateur Radio is for the beginner and in-
cludes transmitter, 3-band receiver, code
praciice equipment. Three training plans /7
offered. Get all the facts, Mail coupon, No
obligation. No salesman will eall on you.
NATIONAL RADIO INSTITUTE, Wash-
ington, D.C, 200186,

B EREENERENER DN ] MAIL Now [ENERENNENNNRLE]
NATIONAL RADIO INSTITUTE 5040490
Washington, D.C. 20016

Please send me information on Amateur Radio
training,

Narme Age,
Address
City State Zip

LR R R X RN NE N NN NN

ACCREDITED MEMBER MATIGHAL HOME STURY COUNGIL

IR TN TN Y PPN E YN RS RN Y
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QUALITY MERCHANDISE — QUALITY SERVICE

MERCHANDISE IN STOCK — PROMPT DELIVERY .
NATIONALLY ADVERTISED BRANDS, THE LATEST MODELS

Instant shipment on cash or bank charge TRIGGER ELECTRONICS An Exclusive Ham Store.

orders of new equipment and accessorias. ALL PHONES: (AREA 312) 771-8616
TRIGGER ELECTRONICS has the most com- STORE HOURS

plete stock, for your convenience. Ship- (CENTRAL TIME)

e e e o Lo || wemosys T Sago am. - 70 pa
) . SATURDAYS ..., . ....... -10:00 AM, - 3 00 P.M.

orders send cashiers ¢heck, postal note or
certified personal check, TRIGGER ELECTRONICS is convenlenﬂy located 214
miles nerth of the Eisenhower Expressway near the

[ ]
west city [imits of Chicago on the main street of
NO DOWN PAYMENT WITH INTERBANK North Avenue (State Route #64), 3 blocks west of

AND MIDWEST BANK CHARGE CARDS. Harlem Avenue (State Route £ 43), Just 10 miles

Ju.“ confirm your order n wrmng along due west of downtown Chicago, or 20 minutes
with the number &nd expiration date or . .
. " . southeast of O'Hare Airport. Plenty of free park-
series of your card. Your goodies will be . . X
: ing. Come in and browse. See the latest in ham
on the way. . .
gear atfractively displayed.

®
Trade-ins: We allow much more on trade Chicago O'Hare (l) £
. Internatignal Airport By
of ur present gear. {Clean, recent vintage e 43 ’ ”a%
squipment,} Write for a trade-in quote, ) 2 1
L] £ Ea North Avqm» ;-a- f‘% €
i ; ; | TRIGGER = 3
Like new equipment at money saving ELECTRONICS|OAK PARK gs
prices. The most complete inventory of ONICS Washington fg‘g §I°
top-notch, clean as a pin gear at bargain | _Eisenhower | 5"___““"&" e
prices. ] L?h
5
another important . iz
TRIGGER service: 3
a 1
WE BUY USED HAM S : : 53
FOR CA H ? % |5 Thicaige k) b
GEAR $ Q x Midway £
- Airpor! [=]

PROMPT SERVICE. ..
PROMPT CASH!

 Write today! Cend for FREE Catalog! |

.
Aldb e ¢ RANGER T2...., 35164  GRSE, 14 0ris.aus $ 79 I TRIGGER Attn: WolVJ 29/70 }
5283 € AC, G INVADER 20D, ... ¥5% 36501 RECEIVER. 238
JRAKE 285 HRGSOD WEW.... 129%  $B200 LINEAR.., 19% l 7361 North Avenue I
BRAKE 7. . LIS REW....... 588 HM-T0A &.0.0... 38 .
LHAKE WAR i NE3#T000nsrnnss 39 Hu-in SERPE.... 78 River Forest, Ill. 60305 Amount
2 W N '.mnn (LINEAR. 485 LiEo 733 WIRED. 3§ : - -
ORAKE S HEL Yo LS LMEP S AUSH THE FOLLOWING: Enclosed i
DRAKE i5%B MINT 389 5)&75..... £fEn 7SLE MEW.. B0 ]
DHAKE TR-4 LB, 539  sai1%, FA ¢ Afl...... ' ]
DRAKE TR~k MA. sid  Seiaz mmT “LEGG G4ER.. ... 77 — |
3 .- sxlih MIN INTERGEPTOR. ... 249
SWAN ZSDC MINT. 339 WRZBOD......... 7 SB2 Va%........ [ I E] Send free ca!alog.
4SWAN 27DB MINT, 399 Hﬂ’i KEYER..... 7? 582 XS, aiipes 5] I
sWAKN S0nEx MINT 4iy 5R46 aas B9 19 AM
; 1 NAME |
HuLI ARV W 279 R |
. 91 F 279 REGENCY AR13G.. 77 5
W FILIER..,... 29  HOi6A ENB..... 388 LONSET Iv GMTR. 1hg | ADDRESS |
CALART $UX,, ... 24 Daw sias,...... S8 GINSET GPRel,,. 2%
' I CITY STATE 2P
iSpecad waif onden prices varid to and of smonth anty| IV Sy S ———— _!

TRICCER cicsonics

7361 NORTH AVE. < RIVER FOREST, [LLINOIS 60305 Where the
{WEST SUBURBAN CHICAGO) A HAM 15 KING!
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HAM-ADS

(1) Advertising shall pertain 1o products and serviges
which are related to amateur radio.,

{2r No display of any character will he accepted, nor
AR any special {ypographical arrangement, such us all or
part capital letters, be used which would tend to make
one advertisement stand out from the others. No Box
Reply Service can be maintained in these eolumns nor
tlay cormmercial {vpe copy be signed solely with amatewr
call lettees, Hamoads signed only with a post office bot o
telephone number without identifying signature cannot
he accepted.

i3) 'he Ham-Ad rate is 50 cents per word, except as
noted in paragraph {6) below.

(4 Remitiance in full must accompany copy, since
Ham-Ads are not cargied on our books. Ne cash or
contract discount or agency commission will be allowed,

{5} Ctosing date for Ham-Ads is the 20th of the second
month preceding publicatian date,

(6] A special rate of 15 cents per word will apply to
advertmng which, in our fudgement, is Ubv%)ously
non-commercial in nature, ‘Thus, advertising of bana fide
surplus equipment owned, wed and for sale by an
individual  or apparatus  offered  for exchange or
advertising inquiring for special equipment. takes the
18-cent rate. Address and signatures are chuarged for,
esvept there is no charge for tipeode, which is essential
yuu furaish. An attempt to deal in apparaius in quantity
for profit, even it by an individual, is vnmmercial and alt
advertising so classified takes the 30-cent rate. Provisions
uf paragraphs (1), (2) and (5) apply to alt advertising in
this column regardless of which rate may apply,

{7) Because error is more easily avoided, it is reguested
Sl signature and address be printed plainly un nne side
of  paper  ouly,  Typewriiten copy  preferred  but
handwritter signature must accompany all authorized
tnsertions, No checking copies can be supplied.

i%) Mo advertiser may use mere than 10V Words in any
oe advertisement, nor maore than one ad in ore issue.

{9y Due tn the fightness of production schedules,
vancellation of w Ham-Ad already accepted cannot be
guaranteed bevond the deadline noted in paragraph (5)
uhowve,

Having ade no (nvestigation of the advertisers in the
classitied erdummy except those obviously covmercial in
character, the publishers af QST are unable to vouch for
thelr integeity or for the grade or charvacter of the
products oF scnvices advertised.

Q1,577 Made-to-order!! Samples 26c. Deluxe 3be, Rehgious 2be,
(Refundedy, Sakers, WAD AN, Box 218 Holland MI 49555,

%SL'; All types. Attractive desi
THZ Press, sox 2387, Eugene

Eé\ll\t%%LES 10¢, Hary Sims, 3227 Missouri Ave, Si, Louis MO,

QS5Ls — 100 F-eolor glossy $3.50; sitver plobe pn front — report
{w(r)n}.q?ﬁ back. Free samples, ﬂ.u.spl:mt Box 747D, Kunsus Qity

Sle 3-color plossy 100, $4.60, Ruigers VarTyping Service,
Tred savaples, 'Thomas St. Riegel Ridge, Milfaxd, Nf 3815481

3-D SLg -- The modern gonce gt that makes all others
R"I.d-f ullgggfd Samples 25n (refundable). 3-[} QSL Co, Monson,
s

% Lz 300 for $4.50. samples 100, WOSKR, George Vesely,
te 1-1 100 Wilson &d., ingleside, Ill. 60041,

-LINE Eagraved badges, any color, $1.26. Specin] rateg to
Bl“;;bsi 8 SEW, Fallett’s Engravings, 121 N.C. St., Hamilton

RUBBL-.R st.a.mps $1.25 includes tax and
W2UDO, 32 Cumberland Ave., Verons, N

ESI With all this competition, you've gotta have something
ifferent. ' us,  Samples foc, Alkenprint, Hox B494,
anengoli-: an. 55408,

QSL, SWL cards thut are different, Quality Card btock bamples.
100, ‘Home Print, 2416 Elmao Ave., Hamilton, Ohic 460

QSLs, Second to none, Same day service, Sapples alrmailed,
25¢, Ray, L 7THLR, Box 331, Clearfleld UT 84015,

GORGF()US @8Ls, Rainbows, ete, Top quality! Low pricesi
Samples, 100. Refundable, Joe Harms, W4BLQ. Box 188,
Edgewater Fta. 32032,

.SCJT a111 Lehlgh Allentown PA 18103,

sé’lgui('!s!f returt, rme sample.

ostage. Cling's Radio,
07044,

@SLs ‘'Brownie,”
Samples 10¢, bat.a]og

QS5Ls, SWLs. Samples 25(:. Maigo Press, Box 376, M.O., Toledo
O 43601,

8[5'[, Print. Samples 25c. K1FF, ﬁ[aisdell. 0 Box 33, Meirose
A OZITY.

Qqu. Radio Press, Box 272, Powxy UA 92064,

DELUXE QShs, PPMY, W2HAZ, PO Box 5237, Trenton NJ
D638, Samples 10

DON'T buy Q3L w.ards unti! you see my free samples, Fast
service, Economical prices. Lilitle Print Shop. ch 4848, Austin,
Texus 78757,

PICTIURE QSL2 made from yout photo, 1,000 $16 postiaid,
Free samples, Picture Cards, 129 Copeland, 1a’rosse Wi 54601,
PLRSONALMED Q8L cards. Guarahteed io be unique nndﬁ{

bg qua lity. Bobbie Niemever L288 Novih #Sagley, Daltas

SLs, &WLs WPE. Sampies l5¢ in adv Nicholas & Son Printery -
B tox TTThY Phoenin AZ 85017

WANTED: Al types of tubes Tov ﬁm-es pald for Varian and
litl,mac, Jare Electronics Corp,, 150 Chatnbers 8t., New York NY

WE BUY alt types of tubes for cash, es
Lluin- test, Maritime I[ntemational Co.

erjally Bimae, subiect to
ox 616, Hempstead NY

QUWA Quarter Century Wireless Assoclation is au internationgl
non-profit otganization founded 18947, Any Amateur Hadio
ilpemtm licensed 28 or move yeawm is eligible for membership,

Write for information, A, [ Gironds, WZIE, Box 394,
Mamaraneck, NY 10543,

FHEE Sample copy Lnng Island DX Association Bulletin, Latest
}Jl)&r‘jr‘nfmars7 usinesy size s.a.8.e. lo KBAFY, Bax 74, Massapequa

PEORLA Hamlest — September 24, Peoyia, I1],, same place as last
vear, For details see be?tember issue af QST, hamfest calendar,
Advance regstration 50, Write Fervel Lytle WODHE, 419
Sionegate Rd., Peoria (UL 61614,

’INLY Stag Eiamfesb. [‘he 33rd Annual Stag Hamiest will be
held Sept, 1970, at Stricker’s Grove, Compionh Raoad, Mt,
Henlthy, (‘incmnnh ()hio. Lots of food, flea market, mndPl
aireraft flying, and contests, Identify Mr. iamfest and win prize,
£5.00) cost covers everything, For furthet info, ¢cohtfact John
Bruning, 6307 Fairhurst Ave, Cincinnati Ohio 45313,

SAROC, January 7-10, 1971, Flamingos Hotel Convention
Center, 'Las_Vegas, Nevads, Sponsored by Southern Neveda
ARC, ine,, Box 73, Boulder City, Nevada, Advance registration
s14,50 PET pRTSON aecepted nntl] January 4, regular registration
af door, includes Flamingo Hotel late show an dnnks, Sunday
hreakfast. cucktm! partxe': technical seminars and meetin, g:i
ARRL gtwA WCARS-7255, WPS5-3952 an
W%BA Ladies pmzram. lamingo Hotel SAROC room mte §12
plis rootn tax. ﬁ-r night, single or double aecupancy January 8
thyu 12 1w il aecomodations request to hmmgo Hotel,
Mail advance retush.‘at:nn ta SAROC,

CASH paid for mur ux’msed tubes and puod ham amnd commercial
equipment, Send LNI, Bamry Electronics, 812
Broadway NY 1[‘1013 ’I‘el 21 2-@25—7000

WANTED. Tubes and all an-crait and ground radios, Units Jike
176, 51X, 418T or RLRAR a0, GRC, Any 41 series Uolling
unit, 'I‘est e%upment evervthmg RM. AR GRM, ¢te, Best
uifer paid Yeurs ur tmr dealing, Ted bames Co., 30% Hickory
B¢ Axli gf.rm NJ o703

WANTED. For nennnal eollection, The Radin Amatewr's
License Manuul, Bdition 12, ARRL “#ap of Member Stations,”
1914, WICUT, 18 Mohawk Drive Unionville, C'T 06085,

NOVICES, Need help for General ticket? Complete recurded
audio-visgl theurg instruction. Easy, no electronic background
necessary, Write or rree mfo:mat on, Amateur License, Box
8015, Nogfally VA 2

WE'RE trying lo .\.ump!ete our ml]ectinn of ecallbonks at FHq.
Anvone having extra coples of Government Cullbooks
19221925 and Kadio Amateur La].!buoks 1'-)2K 1934" ARRLE,
225 Main §t., Newington CT 06ili,

WE buy vlecl:mn tubes. diodes. transistors, intepreted eireuits,
semiconducto: Astrg] Electranies, [60 Miller §i,,
Elizabeth, NJ 07207 “i‘e] J01-354-314

SPIDERS for boomtess quads. Heliare welded alumimam. Als
%ntgng&z’agé_cesones. 1339 S0, Washington §t., Kennewick,
asl

FRAME Dlsplay. and protect your @SLs with 20 pocket plastic
holders, 5 for %1, foy 3, prepaid and guarsnteed, Tepabeo
Box 19BT Gallatin TN '«1'7066

START packing! Plane or R.R. tickets, road-maps. Got ‘em?
Then yol've ready to take off for the gula AHEL Hudsnn
lhvlslon Convention, Oct, 17-18, Hiltlon Motor Inn, l‘arrg;_

NY. @xhihite, lectures, contests, gl bfests, hanquet, L.:t;
sightseetng. Fin! Al ya’ need to know from Hudsol Amatent
I-Nt.g’dm Lnuucil Mrs, Lutry Strasser, 35601 Bainbridge Ave., Bronx

HAMV‘FN TiON‘ Aluguerque, New Mexico un 18, 19, ‘20 Sept
1970, Gabfest, fiea market. terhnical sessions, MARS, 'V Sshb,
DX meelings, Flof information and registration contact Ray Hall,
WHsOM 2016 Yoz Arboles Ave. NE, Albuquergue, NM 87112
Phone area code 505-29% 1719,

FOUNDATION faor Amateur Radie will award l#s wnnual
vollegiate scholarship, in December; applicants should write
Delinurt, 8101 Bampden Lane, Bethesda, MD 200

TELETYPE Mad. LPR 28 receiver-only i{yping reperforator
without eover good opereting eandx. syne motor 60 wpm, §126,
Tape winder 110vac $145, + 28 L.BXD1 trans-dist 60 wpm ayne
motor, wived for nomplete 100vae ngmratmn and converted to
T.42 ende ?1'15 T, Howard Box 25% Boston MA D2i¢L, Tel
517-742-0916

VERY Insterest-ingf bnmpulwehcupy free. “The Ham Trader”,
Sycamore 1L 60176,

160 meter Matchverter resonates auy 40 or 80 metet inverted
veefdipole un 160 meters, Handles ¥50W PEP, $29.45 ppd. Tep
gggt]lﬁéﬂfstems, Dept.4, 5349 Abheyfield, Lovng Beach, Calif.

TOHROIDS (Incased 88 or 44 MHy 5 for $1.50 ppd, M.
Weinschenker, Box 353, Irwin PA (5642,
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CIRCUITS for 32 electronic projects, R, audio mdfadgehy.
complete plans §1. PM_Electronics, inc,, Hox Seattle
WSHN 98146, PDealey inquirien invited.

STy bhefore 1927 and amatear teleiype pubhcntions wanted.,
Orville Magoon, 1944 Cakdell Dr., Men{ o Park, Calif 94025,

SAVE pa all makes of new snd vsed ham equipment., Write or
rall Bob Grimes, %9 Aspen Rd, Swampscott Mass 01907,
617-584-9°700.

WIRELESS seis, parts, catalogs, bought, traded Lavers, 118 N,
Wycombe, Lizpsdowne, Pa, L iy

HA ticket -~ the amateut radlo license courges for Novige,
General, Adv;mced, Exira Class, “FCC makes it difficult in get a

license ., ., let Ham ‘Ticket make it easy!™ Courses may be
essed ot puichased, Write for brochure, Clayton Radio Co, 220
Mm Mar Ave, Long Beach Calif. 90803,

ENGRAVED sl-stxc badges, name plates, $1.15 pp. T, Connox
% Bdwin st., Boston MA 02124,

PREPARE for FCG examst You need Posicheck. Opiginal,
expertly devised, mulupla-cham qguestions covering sll areas
tested th FUU exams, Same form as FOC exams, Keved snswers,

MANUALS — n-ammmkn BC-GI9A, 5P-500-J 3, $6.50 each,
}Z{galéimd!t more, Ln:\snlvc, TU05 Boanne Dr., Washingion, DC

FORCED to dispose of mv brand-new, factory-sealed Dirake

1 ment R4B, $390, T §410, ACK, 870, TCB transverter
sT88, 200, NT slau. .’,wm $238. Hachor, KUK DI, 419
South Euc Ouk Park, £ 60302,

COTLING for sale. x{cceiver & Transmitier 32A-4 and 328.-1.
Used less than 3 before stored. Excellent Condition,
saerifice 750, J, Johnson POE 12006 Santurce, Puerte Rico call
eves, 509-789-2738,

TAPE Rernrders Ampex THE, $2ﬁ8 Roberr.s '77(11{-55 $268;
TI8X, 8338, All three are 345 ) bel i cost t and are in
unngened factoz'y cartons, WAYGET, 460}. . 18th 5%, Tucson,

HEATH “Tener': ten meter transceiver, tnike,
xzngagizgl ~mint $28. WR«!OTQ. B17 Stanfield ]jr.. Lhnﬂotte, Nd

PHONE Patch, with 2.5 K. Hiter, for Teleo coupler, o direet 1f
not reﬂz ired, No irie adjustments! Klt !ﬁ 6. 957 wired, add
$4.00, HamKits, Box 175, Cranford NJ 070

lanations, IBM sheets for self-lesting. Owver 300 q
giox dagrame for each class. Each class complete in itself,
ase estions cduplicated where thev apply. Continuously

updategu and reprinted since 29684,  Generzl Class 33.50,
Advanced Class $3,7%, Extrh Class g4, Thiud class postaae
preprid. Add 3% per cnpv for first ¢ mailing, &de foy v
maﬁ Send rheck or money order to Posi-Check, PO Bax 45664,
tirhandele Station, Des Moines lowa 50322,

B WATY 6 meter E&W xmty, vfo, gwr supply, 4 el beam, Inil
erystal rony io 40 meters, filter, contral pnl. All for
gggngA'l(;UV Fred Zieseniss BHA6 SW (myle- Ln, Portland OR

WANT early issues of Radlo Wews, Science & invention,
Eiectrical Experimenter, Radiocreft, Modern Electronics,
Poputar Radin, Radio Hroadcast, Wireless Aﬁ 1943-1 928
(r: 33%%‘5, For ‘historicat tibrary. Wayne Nelson W4AA Concord
T

HEATHEIT Sale: HR-1N1 Ham Rereiver, erellent c-nnditinn‘
49 BO, Apache TX.1 transmitter, poor condition, §39 V-1
VEO. $0.60, Jim Kennard, WA L2E2E Victor, NY ibes Ter

COMPLETE immacaiate S-line 325-3, 7565-2R Jate model 312
B-d: 51&:?2 30 5-1 extra fube gllus Hl) w. l{f) 13, KW M

HA-1 Kever, autronic pasl Wiley . Bunn
\¢4WWE‘ 536-487%, 709 Chambers E‘lrive. Hunts\n.lie Al 55801

FOR SALE: Swan 380 with VOX & 1I7XC P.§. Excellent

condx. $275.00; SBE-34 & SB2-LA. Linear in excellent gondx;

84 needs pea g but an goed condx. $200,00 Will chip

f.repmd Send 0, Chal Shrarer, K!:(“YF 5914 Palo Alto Ilr..
ittle Rock, AR 72209 Tel, 501-862-6 103,

COLLING T88-3 recewver for sale a.t $225. Marnn Lee 308
‘Westport Rd., Wikton, CT. 06897,

RTTY pear for sale. [,igt issued monthiy. &8 or 44 MHY toroids
five for $2.60 postpaid, Eliott Buchanan & As.eoc., Ihe. Buck
W&VPC 1067 dana Blvd,, Oaliland, CA 94601,

VIKING Invader 2000 in perfect clean condition with electm%ir
TR switeh and factory fitted RTTY PFd E]pn.ce.
KSUBG 1137 Cedar Point Sandusity O

REPAIR and calibration service, Write before shipping. Pan
‘Tronics, lne, 6608 Edsall Rd. Alexandria VA 22314

PELETYPE parts, Fast service. Machine to M.36. Buy, too.
5,us.e. Typetronics, Box %873 Ft. l.auderdele L 33310,

HF‘WLETT-PACKARD 524C rounter and Tekfroniy scope,
Cofling 5181 und 51J4 receivers. URR/ZBE, 280 and 290A
receivers. Cash or frade equal value for Collins ham pear, Wiite or
fane, W2ADD.

HAMMARLUND — HR-14%5 £1256, Apacht.- 1 X-1 wired for S58
‘]'.?g 538{:;%3]14 -1, KBBNV 300 E. 208 Euelid, OH 441323

POI.Y("(‘JMM pe 62 B Transceiver six and fwo meters, Built in
N, mike, uelch, =eparate V¥, plas ¥ element heam.
170 WHe Uy 21 bR T 175,

SBLE DX-60, £43; HG-10B VFO, $20: Hammariund HQ-HO
wlspke, $95. WEZOPN 14 Bigh 5t., Katoniah, NY 10836

LELIVENG a ciub paper? Need public relations belp? You sbould
belong to Amatewr Badio News Berviea, For info, enntart Al
Marcy, W4LD, Secy,, 461 Third Ave,, Eau Gallie, L 32937,

‘iF;Ll..[NG surplus BC-810A transmitter with modulator, eoils,
units and eahles. Uan_be fixed up or used for partg, Beat
u%f:}'r local pickup, WAZLXS 161 Redwood Ave, heayne NS

DISCOUNT  Prices, New equipment. Full Wan'anr.
Fuctory-sealed cartons, We'll beat any legitimate, written
submitted o us. Ham—m Rotor (Rogu!arl,v Sl .95} *q
Hy-tiain 400 E}u TRG.BE) %149 D
SPR-4 (B.e 19’ $ H-4B (34‘753 $380, T4XB (g4 51
sm t}a;ax G- RAG Reﬁ $5500) $429,
% THELX h‘. egularly

3 gﬂ&lufa) 5115 Hy- nua d Regular]
Mns] 2 ‘ﬁ' 45, CL-38
1'1'1 9&) 135 TA-d6 ($167 B5) $1 4. 53&133 16) si(lﬁ
P-Ex Vsl (Remutanly 5309 40 0) 8330 Prep ﬁh Write for
uther oquates, ggcm] ,Fnckage gmces. D{scannz Radic Sales, B.C.
Box 6044, Lub X7

ELECTROLYTIC Cana(‘ltor 47-47 MEFT) 400vDC, INew 431 .65,

11)?2 Si1, 100/$20. Plate ’lransformpr 1800 Vet 2
grimary. New 14 pounds S’I .95 Plense inelude postaze.

!"‘thée‘ubatnlﬂs. H.W. Electronics 4005 W, Belmont 1 hicago, IL

NATIONAY, NC-270 Hecaiver excellent condition %110, Wil
ship. C.W. Morris 1542 Scnfland Ave. Chambersburg, #A 17201,

MOTOROLA 2 meter FM strips, 30 watt transmitter (output),
Sensicon receiver, 110 VAC supply. Will sell ag & unit ondy, $75.
John Cochran, W3J X0, bl4 Browns Lane, Pittshurgh, PA Lh237

WANTED Colling 625-1 VHF convevier, must be ke new, clean
without scratehes, Will pny casb sgainst documents. DLEY i
Mo!dner $96 Kempten, Germany, Box 2027,

“DON and Bob® New guaranteed buys. KW Monarr-h Diuat Meter
R Bridge 15.495; Bumatcher Ko-1oM. Antennn.i
3in Alrdux cedl, 26..9 A BLOG 3,600 ﬁl4ﬁB 4,45; 5 lti(z!i
Wdrents: Cetron 5728 95. l.’)emo hwan 260 360,00 Rotron
H uirrel Cage Blnwer A380R b.95; -Gam Quad {Reg

9,90y 109,005 10O3BA 35 UU‘ 3000MFD) 20V Com putex‘
C‘apacitor 35 cents. Motorela HEP 170 2.5A/1000P1V F
Dode 3y cents; Jennings vacuum varizble 3U0P KT, BEV 30.
No 14 Antenna wire JO0ft 1.95; &n. Ceramic dipole ms.llator
40 cenis; Witte for guotes Vl or lLine #Fquipment,
Mastercharge, Bankamerieard, 2C0, All items guamntr»ed
Trices ftob Houston. Madison E!ectmnm:. 1508 MeKinney,
Houston, TX ‘T‘?l!l)) T13-224-2668 ]

BF(‘IN‘N’ERS Globe HG-303 T5W transynitter with relay, tilter,
ui‘g . Lafavette HA-2Z5 receiver, speaker; $65. Hico

Q3 (). Heyer and Vibro-keyer; 230.00. Manuals,
WBZZQ 31 E.at.orl., Syosset, NY 1179) blo-931-2968.

WRITE phone or wisit us for the best rienl 1] new
reccmdiﬂun Collins, Dirake, Swan, Galaxy, Hallicrafters,
Hammazxtund, H “xain, Mosley, Henry ]mear, towers, aatcnnas,
ratators, ather etﬁmpment We il iry te beat any deal you ean
get anywhm to give vou the best service, best price, best
oredit %ami trade-in. Write for price lisr.s. Try us, I'Iznry
Hadia, Butler, MO 54730,

H-1R0-(0 $220, Chegenm MT1 xntr. jsupply 235, SBE-34
§250, Hank Magnuski, 38 Gireen Ave, Madison, KJ 07944,

HEATHEIT HW-100, HP-23 A, 58-604 all in excellent eondition
vom lete with manuals 3300 rm {iit Voyles W&TOD 103
arshbum Ave., Arcadis, CA 9

bAlnE Complete station of WSBQP — KWM - 1 — SKW 588
hﬁer (Pr, 3-4002) 2.5 KW zelay conirolled solid stutes pwr,
ly Price — 8650, Tel: 9 to & 21 5-561- 1500, ext, o666 after b
368-331{] ail B0}, Bow, 234 Glen Mills, BA 18342,

FOR SALE: HRO-5TAL, c&‘;" 531?2!}'. A B LD cotls, coil box,
i?k: manual, excel, ron new pWr xfqrmery

F-l VFO, menoal, eyeel «)ﬁprs‘{ I'LIPVI 1. Rairigh, td
South Lane, Andover Mass, 02810

SELL: Brand New, nevcr userl in ongins.l box - Fimar 4-25‘”&
tufie F‘w .C0 Phil GiPrima 65933-27th Ave Hillcrest Heights, MD

(-ROUNDEE) grid hlament- chokes .ilJ mnps 5,00, Plate chokes
HOOmA 23,00,  3-30Mes PPU‘}AM iliam [leane #H831
Sovereign Rd San Diego, CA 92123,

WANTED: 8X-43, T-150, B-100 NE-270, any good tevr. Sell:
Eico 753/AC - $100, Swap? KAEPI, 36802°

GREENE Center of di ole insulator with ox without bajun, swe
ad pa, i23 June 1t QST O, Watson Greene Box 423
Wakelield, RI 82880

COLLEGE Hound: Sel!ing HQ-110, excellent cundx, $140; two
80 watt homebrew transm_uters. 380 euch, WEIRJE, 51 Jetfrie,
South River, 8J DSUR2,

BO-1%: 5B-34 & codeapter & service mamaual -~ X290, 2 Mtr
HW-17a with mobile power HWA-FT-1) and T ad

(HWA-L7T-2) — $160. Mtr HE-35 — $3h Heath Mn%.u
transistar portable — $75 Al equipment in gaod working oerder,

WALBQY 146 Gancaster Temace X¥rookline, MA 02146
617-277-8181,

HE‘A"I'}-I HBI100 with HP23 8300; Draice Reciter 3115 GSBIOD
®120; H Millen kW matehbox new eond Xii0;
Tirela 28 $180, List available W2FNT, 18 Hillcrest Terr, Linden,
NI 07035 Phone 2(}1 4866917,

GONSET G-50 6§ meter (‘om'm'l.micator with [»1D4 mierophone
150 cash oo shipping P, Tucker 16 Widwood Trail E.
Freenwich BRI 0287

HEATH DXB0B — built Oet 69 excvuent condition, used orly
gix monihs, Also Hammarlund B 5vm'. r;cwers 160 thru
& meters, very good rondition, wit c!ncl. @il ship, Jim Hall, k3
Old Amesbury Line Rd,, Haverhill, Massachusetts 01830

FOR SALE Swan 500C- mu]hbander Swan 250 4 meler
transeeivers, ower X104 mlc'mplmn? Sntum
Antenna, $T00 for all or 31‘5 arh, Harety

goigﬁ-irmiq“ 16 LIT-30T2 10 Weall r‘nu:t Mampequa [ bl.

154

FOR “ALE., Halhcmftet HT-37 good rondition %17500
Hamreriond HQ-170 100,00 or boch fox $2b0, nu WREWXO
Hal S:Ivetrnnn 1514% Vermont St, Westminster CA 02683,

LISTING sexvice — Gear to Seli? Need R:z? Sellers- 81,00 Lista
information vear. Buyers — Free, SASE b s detwls, WHTHKX
Listing Service, Box !111 Benton Harbar, Ml 9022

HW-16 transceiver, cn’staLs Also R-IU()A recetver  with
calibrator, ﬁanhPr A-met WNSLRD, 562
Sublurban, West Delere, W1 54178 414.-.-:36-3(-‘:84.




FOR SALE —xX M6 with all 10M crystals aod rullibratms
u%clllator, $160. finod DX1040, $50, Bernard Pollock, bronta, N
1

FOR SALE —~ Colling 1BUT-2 antennz coupler - Ideat for vacht
or apartment — Remotely tunes any antenna 36 feet long from
2,0 ig 30.0 Me, cies — Built-in wailtmeter — coupler, remnte
controel and eet contyol ecable $235 (\0 Jack 1 e UL,
WEVHY R No, 4 Washington, ¢,H. OH 43160

SALE sSBioo, $250.00h SH20D, $195.00; mini beam B-24
330.00; Eica V.F, valtmeter &1 1000, WENHEK 210 Utica St.,
Tonawanda, NY 14150 Tel 716-692-5451.

CAPACITORS Brand New l40ufd Flectrulytlcs ut 450wvdc. 14
for 9,60 — Mehaffey K4[HP, Atlanta GA.

HFI.]..ING out: All equipment new or like new m:mdltmn. ?5‘%3.&
%394, 31284 §145,, GSB 201 MK [V 8235, Telex TMIOLD GEL
Beam 8305., Ham-m $76,, TRI-EX W-.’:l Tower with thrust

gpless base $170,, HQ 215 with speaker $225., Ameco
mode] T Preamp 829 E,VGE4 Mike & Stand §35., Telex 40-80
1inveried Vee with Balum 320,, W2AU Balum $7.,J Perry 177
Paris Rd,, New Hartford 15413 1-31 5-7‘-12-49.-!6

“HOSS Trader Bd Moory "™ savs he will not be urdersald on Cash
Deals! Shop around for vour best pré‘c;!naml then on.}l or wnte the

"H s before sou buy! Swan C, 84490
vgn 5419 iivH Drake '1'4-3{3 §395,00 m a s.ﬁa D0 riea
559,00 THEDXX, $138.85 OT -552 New Rohn 50

?\fcw Muqlev (‘lasmc 33

am Rotor, 8 1, no: w Gonset GSB 201 M1V
Linear, 2000 Watts, (5495, 000, Cash Prire 349 w0: New Swan
3500, (5420005, Cash Price $320.00; Rpconmtloned
}:.qu:pment' ThA-4 s.il'-l 00; L4-E, 854‘-] ()0 HT-37, $169,0
R4-A, $279,00: Ham-M Rotor, $79.9 Hig- L8, 322500
Monry Blectronics ©Cn, Phone 501 946 zun PO Box 506
[rewift, AR TR0042,

F‘()R SALE: g:\e Eiro 720 250,00 and one Hammarlund H180

Begeiver 200,00  Bxcellend rondition, lttle  use. Call
516-223-2581 o1’ 516 86B-B44] evenings preferved or write Alvin
Starabin 464 No, Wood Rd Rockyille Centre, NY for inspection,
appointment.

HEATHKIT Apache S5,
GD]'ZS[%MU]QDHE? $95.,

, bafgyeiie HA-350 with Henathkit
Knight T-60 $20,, WB4JMD, Chris

Galfo, shote Or,, Williamsburg, VA 23185,
HEATH Chi wa Kl KW, Line ith drate KS-1 FOR SALE: Ameen 1TX-62 $90, NUX-3 wips $200, ?\meco
Power Sup tlg:.lr],,emanuals. 8275, qué}’l\ri“MTrtln \gghrir. 9201 C'N-51, ("I:I-M:i $30 each, Eico 460 scope §£40, Eico Y30 5

Ewing, {:ku e, 11y GOZ03,

EOR SALE: Eieo 783 with 751 AL su Ly, mhdﬁstate VEQ, Az
new, 5175, Richard ‘linso G3X RV Eawton Ave,,
N_ewinp,‘ton ("’l‘ 06111, '20'1 666 Zﬂ’f

TELREX Custom “Monarch,” Huggedized, 6 element 10O meter,
and G wlernent 156 meter hearms, models 10MB36, 15MBI%,
Because of near new condition, would exper:f. abont !2 ari] nal
prices which wete tespectively $480 5435, bul will consider
nffer! Cannot ship, Bob Snmrmertelt, K2GKI, 120 Yurktown,
Butfale 143426, 83¢ “3335,

FOR Sale: NCC-2000 $4449, TH-4 w/AC-4 §489, TA-14 £109,
Ham-m $79, Joknson kW matehbox w/coupler $lu‘-l HEO-66
I\IA-J coils $219. Eleetra Voire 64 mike w,'stan $39 Heath

HO-10 monitor scope %35, Shure 4040 wmike sl'z.. aca 5 in,
Liseope  S-H0O 4, lnw pass filter %10, Ampex stereo
reearder model TA1 $260, All are excellent, Also, SB 400 {dial
hx%olkn’n) $149. Dave K2YHK 6321 Mouhiford S:m Jose, CA

WESTERN Hams, New and teconditioned squipment — exeiting
new YAESD here. Wireless Shap, 1305 Tefinessee St., Vallejo,
CA T0T-643-27497,

COLLING 312B-B statlon conirol $195, Nuise Blatther 138K-2
é;mu:md‘ $60. PL-1TZ {umsed) $50, K'WM-2 Mobile mount

S51D-2y 350, Panoramic adapler BC-1042A-No manual $35,
eath converter MP-10 326, 4—101.1[] socket $10, Code gseillator
Fiea 10, Q" Multi; !lel.- Heath - unassembrled-§LU, Ed Rigps
2914 Tennyson St N.W., Washington, DL 20015

ESTATE of WIBOE: NLJ\.S NCX-a, SBE0D %360 contact
WIHZE, (L&, Brmwn, RFD (_gﬂmétn 8t., Yarmouth, ME (04096,

BU.348 $30, %om.ll candition, Alec Steingart WR2 MZE
A386 Fl‘edermk St ceanstde, NY 11572, Tel. bl4- 67 8-508)]

FOR .‘sA}I‘.lEl [A-6OB, 7 c&ystalsk key -]al.l on,lly]- %ﬂrmrgghs aldde—'
velay, 5 () veceiver and speoker, vode vscillator and cwr si
fone. boatrL filter, Jor RGBT AL oply $160, WNBZXW, W
Wmdham. 102 B, W.W. Miami OK 74354,

HELP, Help, Does aiiyone remember sinall motar for front wheel
of bmyc]es made by Whizzer? Tnformatinn, address, efe. appreci-
ated, Vandegrift, Matcom-DS0, AFO NY Go052,

FOR SALE: DX-100) mod. for ‘ibB, SB-10 SSB adaptex 575 BT
GllAve 2 conyerted for AC #50 De Fovest Audions exe, cond,

§50 ea, Gary Hansen, 288 Wisconsin Ave, lake Forest, LI
GUD4S5, _—
BEAT Rusf.-(‘m'rus”im\' How? Ask Walt! Guying, antenna,
accessories, too,  Lis 2.6 cent stamps! WEBLR, 29714

Briavbank, Snuthﬂeld M[ AR0T5,

SIDEBAND: Gonset GSB-100 transmitter, 80—10 mete'rs. lUU
watts. Mint $145. CW aps - commercint CW i

THO-1000 wal:t,s 1-3p Mes, xtl. $76. No shipping. WAL ?W t‘arl
Mascott, 61 71-8 19001 3,

FOR SALE' nrake TR .ﬂ 'Pransccwer gv-3 RPmOte VFO wmh
speaker, AL-3  Po upply, ~ Pertect condition,
modifieation gszs R (J l,ltt]pr 640 Snowhill, bpnngﬁela ()H
45604, Tel: 51 398-8691,

SELL T5-A4d receiver vmh 800 cyele and 2.1 ke filters, veraier
knob, manual, (t Hays Mneed, WORY, 4049 Berkley Drive,
Jackson M5 39211

WANTED: Collins 62 8-1, State zge/conditinn, KeRQT.

NATIONAL NC-300 with XTAL calibrator and match.mg
spezker, Excellent Lond.mrm, £125. Wil deliver within 10
miles, Richard Eclg WNSFIR, RR Na, 4, 3918 (rasper Rd,,
hamn CH 45320,

WANT r}';n-e 1921 Wireless equipment and catalogs. [eseription,
prue. ick Sepie 1945 E, (rangegrove Blvd, Pasadena. CA

HEAT HKIT SB-610 momtor scope, late%t. mndel 270, Wired and
tested hut nat used, Operate mostly CW, P, Shafer W4AX,
HETY 4 Box 71, Glen Allen, VA ),.{O&I

CHRISTIAN Ham Fellowship i now orgunized for Christian
fellows}up and witness among licensed amateurs. Free gospel
iract sampte and detals on the orgatization on request, Christian
Ham Callbnoks, listing members, $1 on dopation, Chrisfian Ham
Fetlowship, 58%7 Lakeshare Drive, Holland, ME 49423,

SELL: WNCX-3 w/H.B.P.5. Very guad eondition, recently aligned
:;,quhzmrggl; E‘relléag. W.ZCXQ Treetop Road, White House Station

POLY-COMM 2-B operator’s munual needed hy WHALTW,
Hoffman, 1 15 Highland Ave,, Jersey City, NJ 07308,

WANTED: Buy o hotrnw for copying, manuals and schematics
for Collins Heceiver RIVOA. M, Logan Hilbrae Housze No, &
Poughkeepsie NY 12803,

DRARE 20, 208 Spesker Gud Condx 160,00, H-1456 with
clock and matchmg s?eaker Gud Condy B8, (), Tom Luuden Y05
E. Adams, Fairfiel A 523h6, Phone A.C. 515-472-5807,

DISCOUNTS! Galaxy GT-530, Factary-sealed ca;rmns. $4285,00,
Limited supply, Ham Ms  $98,00 ¢Lots of 2/more), BTI.
LK-2000 Linear $449.00, New standard R0#, 2-meler EM 10
watls out, $299,00 Prices F,0.B. [,A, Amateur Radio Sales,
24214 Crenshaw Blv‘i Torrance, GA Y0508,

SCR522 FMTR  and  Hallieralters §-102 Revr 8bO,  Rill,
WBHECY, 2464 Crissinger R, Marion OH 483032,

'E RéQThF()RMERS Rewound, W4CLJ, 411 Gunby, Oriando, Fi.
$2801,

GET it from “l""ld" W4(‘JO Authorized distributor alf major
ham lmes, Persanal service, Guyranteed reconditioned ham gear,
Top trade-in, Master Uharge Credit on new or revumhtlnned
equlpment "l‘he Ham Shar-k 14966 Hillview, Sarasota, F1, 33579,

FET converter kits: b0, 144, 320, 310,20, ‘innludes sﬂverp)aied
uhs‘-ee, Fj‘?Cp .¢. board, l‘l‘&'ntal coilforms, trim: 82
ommunieations, Box 87K, Topsfield, MA 019 3

SOTIn—gT ATE STRIPLINE TRANSVERTER 14d-432.
LS FM-(.W Silverplated enclosure, Hequires 1.2 Watts RF in
transmit, D¢ in receive, $37.50, Spectrum International,

13 :
Hox 8"”:.- Tupstield, MA, 019K

CTOLLINS:
old, $575

WANTED : d Enwer wpply, at least LUG watis
tor be used for Amateur TV, - Viden modulator must be stable.
G, Carrpbell Richmand, MA 01201,

GETVING Marnied, Must sell Swan 500C with VOX, AC and DC
supﬁhes. Mint condx, never mobile, %425, WASERL, 716 W.
Tackson, Flint, ML 48404

SELT;: Swai 3600 G5 117-C p.s. Both excellent -:ﬂndmrm 8295
ar Rest nffeyr, WA4ZEH, 311% J\uvie'r 'Fempie, TX THbLY

HA-1 kever wiexira  Tercury relay, $65H; Model SAASR

teteprinter w/books, tape, puper {haoxes), palar adupter, $285;

E‘i rremer heer neonr sign, 14, K3MNJ, 8361 Langdon, Phila,,
VI G

COLLING ThA L B/N BO03 KWS1 with factory mods excellent
enndy, 1000, WARIXN 2310 8. Ridgewood Wichita Kuis 67218
'_I;e . 316-6B42-B523,

WDRLI) 35T, Bureau, See display ad elsewhere in this issue.

NO‘V[(‘F‘ erystaiz: 20-16M 81, .{8,, SUM ’3] B3, bree flver, Nat
Stinnette Blectronies, Umatilla P 32784

ORI mint cond original owner %275, Juhnson mateh box and
K;%eﬂ E[’a}r pek up only, B.W, Downes, Phone 479-0935, Denton

:‘:b.i-—ﬂ No, 17679 Absolute mint condition ! year
GVOM 969 Chnton Rd., Los Altos, CA 94022,

WANTED: Old National EHRQ recelver, °§%
prefevred-extra  law [req, cols-PW  dials, «other spare
W2DYU-360 Marlboro Rd., Englewoad, NJ 07631 b67-202

COLLINS KWM2, perfection pleases, you will not suffer great
loss when seiling. 595,04 %QBY‘E, and 30L1 gvaitable. 1t not
best gu next best fm' jess such ax; Drake-line $4B5 complete,
TR4A 5404, Galam -MK]II wips 3375 (0 Glen Byars, Box
105, Kearney, NE 68847,

COMPLETE Colling Statinn: 78538, 3283, 5-16F2 pfs, 61234
station control, 3[1131 linear, SM2 mike. Packaye eal, only
$£1245, com lete, i/ cannot ship, Exrint condx, Settling
estate, Call WITLMT b 3-455-4285 of WIMKYX at 517-453-4875
eVvenings,

ATTENTION SE100, SB101, SB1O2 nwners' U{:date your
transcelver tar better nperation. Tracking
Modification eliminates the possibility nf pt-ﬂelec‘f»nr-dnver
non-tracking  between  transmlt  and’ receiver. RFM-101-1
Sensitivity Mndxt‘matinn increpses the receiver front-end gain of
your SBI1O0 or SB101 to that of the SBi0!2, Kach instalis in
minutes with no drilling [?mredA Send name aad addresy for alf
detaus Ragmates, Box B4, Kings Park NY 11754,

LT %l;laranteed K146, BOTW, G080, 4660 for $2 each, §3 each
foz L , 529, WE4n2a %15, 4188 $6. RKTIHC $10.
‘\'vaJl, Ih1 (‘hnsttﬂ St. Tenafly NJ 07670,

WORLD #adio's used gear has rinkterms-guatantee! KWM2 -
hBﬁ Duobander 84 -- $104,95, (alaxy 5dmk2 »--J

k3 ~327l) 95, GTEHO — s:.-l’.r‘i 95, 2NT — $11 9.95. a.hant -
31129 96, BRILA — $144, 530 rar-etwr 3 tilters
8649, 95, lnterreﬁtm LY 2 —_ Ak, 75 3299 o5 H ITOC
- 9,45 89,95, E'4"ﬁBb(] E;lter — %19
G104 a6, S wan B E0M) #199.95, J"ree
Shige=book” iist for more, 34156 West Broadway. Council Blulfs
lowa 51501,

AMATEUR museum buving old radlos, books, magazines, catalo-
iues, parts, Selling %b'l‘s and ('Qs. Erv Rasmussen, 164 Lowell,
edwaood City, CA

T Q5L smples 10¢ Fred Leyden WINZJ 464 Broctor Revere MA.

series
gurts-




CIRCUIT Board, F:her%m any size, 4 cents square inch,
IgIbl?IInum 23, puxtpnld. ntier Electronics, Box 127 O MN

.‘;ALE Vlkin Invnder 200 aihln.m.fcwjrtty. 2185 HRITOAC 6m
thru 1 band recejver 575 T pair, Orrin GG,
McKirmey ir W&FI’-‘C 403 8 Jetferson .52.. Lewi.slmrz WV 24901,

FOR SALE: Gotham Tribandey neyer used, Still in earton, First
ctid check over $3Q. Youg § treight or pick up, Steve WE2ESN
RR21 Rocky Point NY 11778,

NEEDED: 6Q5G tube for & Dumont 304A oscillosco
offer. David Anderson 4290 Acacia Av Bonita CA 9200

COLLINS 3281 %37% FORB, K. ¢, Titcomb 8 Swaey Lane,
RoBing Hills CA 90274

SAFETY belt clunbin
Rotor prop Etc 240, A‘M duplexer $i15,
Aron, Cocoa

DX Awards Log, 1560-page book Msts contacts for over 140 major
world-wide mvards Individual logs for each award for record of
contacts and co mations. Required ovexr iwo years to prekpare.
; a5 (¥4.95 forrdm}, MceMahon Co. 1085 So, Oak Knell,

zsadena CA 91106,

HX101A excellent cond.ttion no seratches $140, Jamie Crandall,
McDonough NY 1

e, Make

8 ft dish $80. 100 ke countex 3110
POB, Link 1081

AMERITE tower BU ft till base with AR22 rotor. Hy,
Hyquad. All 1 year old. %16 g Thunder‘bolt linear amp 2 00
walts 2-4-400As 3200, Call 2]16-644-6 WAZCTV A, W,
Harriman RO+ 1 Dutton Mill Rd. Newtnwn .‘iquare PA 19073,

BELL Ameco PT prea“P factory reconditioned mint $40, FORB
Jupitez, W. F. Ashury, Waterway Rd. Jupiter FL 334568,

FILTERS for 1TS83B BOC cvele %35 dke 8956 S-Line
reccmd:ttone f%ua:nnteed A-1, 7TB53B %400, 3253 with B16F2
3580, Halticra n SR400 cyelone with extemn] vio eaker and
ac supp ¥, can't be told from new 369H. Droke T with ae
supply and spesker in cabinet %560, Hnthklt !:-8101 wlth Fr
E ply & sgﬂker, erfent 3350, Sensational Signal/One CXY
how in stoc Complete stock of antennas, rotators, Keys, 1pll.\:t‘.s.

tro: rieter stacked. Dougias ¥iectronics 11 N
Suples‘ (,orpus Lhrist: TX 78404,

KI‘I"S mfessinnal.ly vrlxe Heath or others. Written guarantee
fore assembly. 1%2% of retail price. WRMEZU, Stanfill,
l.ls MN bEl38.

FOR SALE: Drn.kn 2(‘ 2N'I‘ with xtals $275, Hygain BEDQ $30.
nu g‘ny freight, WNhE‘JP 11 Ranch «t, Bow Green OH

SFLL Heath Apache transmitter, Excellent condition with
manuals $100, Jfapan, USSR, Chile — o strain! Gol
trgggcetver. James Leggoe 708 Manor Terrace, Meorestown N

HEATH SB630 station console, manuaf, Mint, $485, WSUPG 651
S.ln!ozd Av, Akron (OH 44305,

EATH Apache TX1 transmitier with manual $85. WeDEX
1565 81st 5t. Des Moines 1A 50311,

FOR SALE: Ameco TX62, Ameco UNBO converter W/PS, Ron
Aflen WAHZJIN Route 8 Zanesville OH 43701,

YAES U lin.enr am lifier never used Model FL2000R, Cost 3300,
Fixst & é) g) s. KTEPD 1538 E. Sclano Dr. Phoenix
AL 85014 02-266-80

SALE: Heath HWIOQ with power supply $27H. DXI100B $b0.
All in excellent condition. Mitch FEeamny 18278 Sumey La.
Brookdield WI ba00s,

SELL Hke new Hoss sterenphones PR04A $10, New remote
control stereo headphone unit, Allied HE7TS $2, Acoustech IV
Krin‘%pznqlontml center 50, WTHOT 1127 W 10th Place, Mesa

BRAND new mlly identuied epoxy diodes 1000 PIV @ 2 amp
includu 5 4 bl = pesistors, 10 fax $4.60. Diodes
s 50. t.;.l'.. line spike suppressors with ordex EDe
Pnstpai East Coast Flectronics [23 St, Boniface #4d,
hecttowans Y 1425

FOR SALE Mint TR4 82,16’164 with AC4 $500, 217-999-4981,
Tamulls WIPRQS Membex ARERL,

SWAP Allled A2016 recelver fealured in Jan QST for a good
Zroundad linear Thomas Cann 1565 Black Rd, Joliet IL 60436,

HAVE new Sl&nal-on.e sealed carton latest series. waranty ab
low grlce. de for used Colling, N1
615-384-5644. Don Pnyne K4ID Box 526 apmsﬁe]d TN 37 1‘2

SELYL SXI0LA good condition $100. C!eg§ 9%er £60. Want
HP18 de supply, 6m imrtub!e rig. David Shaffer K3INXO/6
Caltech, Pasadena, CA 811048,

DR.AK!:‘ 2B with 2AC, Heallicvafter HT37. Both perfeet and on

alr. With mamrals, s:sn epch, WBOKEB 4257 Willow Dale Rd.
Spungield OH 45560

TOROINDS! Lowest m'ice anywhere. 40/$10 postpaid. Center
buxifec 88 or 44 mhy 5132 Lorenz B0 speed page printer with
in repex! and TD {ASR) %120, Teletvpe model SYESR
reconditioned, perfect {n,ge printer (60 or 100 speed) 3200.
yforatoy tape E1 810 Van

H‘.ez;i) icase 40, ﬁtump for list.
W2DLT 3022 Passaic Av. Stirling NJd 07980,

GERTSCH FM6 s:& %enltreqmner 20-1900 MHz+, exceeds FOC

tequirements, 1] wost . 03 hmaw:-Men‘ics spectruam
analyzer 50:-41 00 Ml‘h"f cost, 5,00 450 each or trade,

TE1BED fmqmeter generator um-ui 000 MHz wst 6 55

Parametric zr.um onents 220-2300

cw/arffm recewer, nther vh iuh: gear, swap list SASE W4API

Box 1095 Arlinglon VA 2220

FOR ‘%ALP. Gumet GTT mobile transmitter 6 ar 12 volts, 80
thiu 10,:$100, Havvey Wells TRSH0C $50, 80 thr 2, Frequency
metex BC221AA modified for 110v 878, Mannals for Carl
Armold 435 Spring 8t. Middletown PA 17067,

POLYCOMM 8 including manual, Tactory test sheet, dash mount
110 v ot |2v. Communicator [V 2 meters. Mamaal 'and 110v or
12v with Ameeo preamp wired for chassis plugin. Both mint
condition $135.each. You pay posta .W34 AY Fred Eberilng
4510 Saxon Dr, New Smyrma Beach FL; 320889

SELL DX60D xmitter $50. HR10 revr 5D, or §80 takes both.
Also _have HW32 20m xeve for ‘3[100. Dave Wright WAQFUA
518—731 8013 RD?1 Coxsackie N 4

COLELING KWM2 1-13000 PM2, CCh2 nbo 301 225 15828
w;{ lw blanker 8300, AU mint con Ve, . HT37,

1008, HAG wipﬁnew Antennae. mige, !(.‘IHRW L]
E‘mermn Way, Sparks

SBELL SBE34 transceiver, mlrmphone and 12v“1;;wer cnrd;Will
ship. $230. J. Viek 26 Princeton Circte, Longmont CO S0

FOR SALE smateur sad engineextng book eolipction. hend
SASE forlist, K1APA 3 Sunny Acres, Brattlebero VT 08301

SELL Drake 2A recvr kr, viy good eondx $125, Hesth 1012
t&é‘%robes lzx EF'2 tmlnﬁg kit S%E Jamer Masica 4436 Weiss,
naw

HWI100 and HPESA 2260, HB200 $1v8, BUGLD S560. John
Templeton KIMBA 49 Saw Mill br, Wallingford CF 05443,

PROP Pitch motor, small, algo camplete indicating system,
evexzthhuz ready to @of §170, K6QDD 888 Linda Flom Dr. L.A.

CRYSTALS airmailed. QST Novice specinl frequencies, wll
bands, HT'243, active-necurate, five nr more %1 25 each less than
tive 31 60. Fast service from mid- Ameriea, SSB, MAR Marine -
custom finisbed, etch sts.bthnd Feds’ 1% 3500-B600 ke.
19 minimum Fve, same or hixed sI ’75 (L. stnlize ynur
minimum ten, same f\-equpncy 3
asch 13500 fundamentals znd 1 Dver?nnﬂ sztss
Add Bheferystal for ,006%, Add 75c,vcmm1 for HCeu hermaticy
sdbove 2000, Alrmail 100 foxystal, warface bc Builders crystals,
inquire, Free arder-bulletin, Your cxystal o gsmce 1933, Bebk
Wonds WoLPS, C-W Crystals, Maxshfleld MD &

MUSE sell Heathhkit Apache transmitter and National NC12B
neceiver §110. Both in excallent condition. Tim Prinster KQFNE
€90 E 380 North, Prove UT 84601,

SR160 & PS5 130 120 AL mﬁ)pw not a sevateh $235. 24 hour

umechron cloek 58, 5, Elecirovoice 729SH, $12,

8 b $12, Gunterma 88, Al mint. Cusheraft 3 el

20M beam 350 5 1t Bohn 125 tower 75, Pac e ur puute

Ciall, Write, ea%v to deal. John Yaeger W9PWI 5 Vine,
Hingdale YL, 8

HAM station tor sale. TMC receiver GPROOR plus GSBI adapter:
Heath Seneca VHF1: Gonset Cnmmunicater 4 model 3341 with
external National FOBQ. 2 Gonset Gnmmunica.tur 1l; Elmac
AF&T with power m}xgﬁy tenna & rotor; Heath Q meter; CQ
magazing compiete 8, 1958 1961 plus many other issues;
Qs t953-3une. 1069 complete plus many carlier issues: ulsg
working & non-working Army & Navy surplus equipment,
glg\ég{%hes, parts, books, Warren 20 Edgehill Rd. New Haven

COLLING wmateur sistion 1 vz old 785aR, 3183, 310t
E16FE, 3081 MET, J61 D% Twa SRIODE » o

-8 mikes, 334A Watexs
ummy lcad wattmeter, 276 Waters Region Air quad aluminum
8 madezs HamM retop, B ft tower. Holor lead & RGAT coax,
0/80 dipele ant, Vlbam?:(ex bug. Hustler mobile ant. with
10I151’20 AD/BD cotls, Estes ignition barness for V8, All leade
and connegctors, Original factory cartons & mannaly, Ahmlutel
mint condition. Must be seen to be appreciated, 327560, K3VZ
.’Ilénaé{ghxlbﬁeh PO Box 276 Schuylkill Haven FA 1T9TL Tel,

WANTED L. kin Model 111 PPM meter in good condition,
Frank Medannet 108 University 5t Seatils WA 93101,

SALE Polyenm_ 6-2 w/mike $250. Monianrad.(a DR200 %814,
Mpaster mokile 12V 1oad.mg, coﬂ 4“"1 (0, Al excellent
with manuals, Wil ship. FOWTL i111 Chenango §i,
B nzhamt:m NY 13901,

P RABOL.IC dish & % diamber Taco PEO504 865, 3 it dimmeter

mnal\:mimxm 1/32" thick df gm Plerson KES3 receiver
%%he: $40, Don K&YFZ 15408 Delanc, Heseda CA,
213—344— 0,

%Laﬂgxfles 10c, Fred Levden W1INZJ 454 Proctor Av Revere,

186

FOR SALE SB100 w/ps-ne SB200 amp (34 condition, Best atfer,
WAOEN 1339 Shenabroak Akron UH 44313,

TEETRONICS scopes Model blSD
MHz askmisﬁ'fh o less! Maodel 5132 a
Pinebrook

COMPLETE r.w stn 5%111 Drake 2NT HE10B vin with
13%9%2;2“4 958 W, Potomae, Chicago 1L 60651,

F‘OR SALE mint HT32 with manual atso plugin sillctm rectif:eu
fnrﬁélicrensed output & exira ctl FOB my QTH 8189, W2GT

auo“d candition de to
ut §175, WN20GR 625
d, Ea.tonmwn NJ§ 07704 ZUI 647"303

awer
SRJO

NOQVICES Heaahkit HRIOB 60, Fieo 723 8O  watt cw
transmittey rag $30. Both excellent. WNIKZY 809
Cornwall, State (.olleze PA 188071,

COLLEGE SB401 thh mu-, & crystal pack 20 hry 8228, REM

G000 wimateh spky OMI scope $30. HOE8BD transceiver

wégower supply R50. WA JE Gre| g rover 24499 State Rd,
So Bend 1N 48614, Phone 219-288-4653,

POR SALE Colling T5A3 with nbfm adagter $200, Collins TbA 4
326, Vlbxnglex original deluxe $13. Motoroln T43GGV 390,
16-333-31 5 (,ha.r s Capp 2250 6 WNorthfield Lane,

Westhury N'Y 1159(

EXCELLENT (’entml Blectronics 204 wlhomehrew vfo £50.

Viking [l wil22 vfo ssu HQL70C clock geuker. immaculate
225, All used for th ssb rig. You ship, WAQYPR Dan Lowe,
Mcilenry ND 58464,

'I'EST equipment. (ieneral Rpdio wave anslyzer type B36A,
General Radio Vivm gffe 726A g‘ec}mniosy institute Cn,
Z-Angle meter type 31 Eico w e T10. All good
condition. Best reasonable offer. BT 2-TIR-7296,

'FUITION Eico 717 keyer, mint 355 Heath HRlO with cyystal
d B 4 xials 845 L:{O'be

calib, hea%phones £65. Eieo 7% .
HG3W: mtr, needs I.l prices include
insurance, Chris Fadden W.A.BLNU 212— 89-502.9




KENTOR citizen needs used 2 meter transceiver, Must be reason-
able. Write to WR4FEQ.

WANT used Colling TH838; Wrile details to Reginald Wilson, K5-
TOL, 107 N, Main, Dayton T'X 775635,

WANTED Navy test bnd ZM-11{tl. 600 v power supply -— foxr
cnmmand xmﬁm 12v g\fﬂs Gen" lrelmngerp WSQZFP 5412- -
Marquis Ave. Cleveland OH 4411

Tl'.LFPHUNL 6 butt on key l.ele lwnes ideal for bam shack like
Others from E{Jc hard Capon 44 Ridgewood
Terrace Maplewuod NS O 4

DRAKE 20 reve with 2AC xtal cal 2NB noise blanker 2C8 sphr
$200, 2NT zmir $100, WAQZUP Bob Kmak 8219 Muskegon
Chicago 1L, 60617,

SBZUO Heathkit kw ssb cw linesr absalutely mint, Exira tubes,
manual, $185, Forrest Gehrlie K 2BT 76 Crestview Rd, Mountain
Lakes NI 07046, 201-334-4163,

HALLICRAFTERS equ:gment discounted at fantastic prices. ALl
brand new factory sesled cartony, Write for low, low prices.
Sales, 68 Birchtieid Av. North Babylon NY 11703

COLLEGE W4 gau. (41 oscﬂlosmpe $50. 2m xmir %65,
converter w/isupply %30, V#1 %10, Ha.tl.mmften 876 $65.
WABUGT RRE+1 Bax 115, Wilmington OH 456177,

HEATHKITS assembled 135 to 20% of cost deg)ending on kit.
Professionaily wired. Refs on request with 8,A.5.E, Lan Richter
Box 6144 Linglestown PA 1711

UREATIVE QSL cards 26¢ far eatalo
Personal aitention, lmaginative new
Box TBY-1, Atascadero CA 934292,

WANTED MeCnoy sflver sentinel, golden guardian or KUG XF9B
xtal filter, with wtals. Will pay any reasonabls price, ot trade 3
Weston model 1941 1mA meters for filter, WASYPW 3
Tackney Ct. San Antonio TX 78226,

WANTED, Vh{ rece:ver approx 30180 MHz am/fm. Mbim
adaptor for Collins g Crystal calibrator for Natmual
HROBO, Write WBzN‘DH 66 Bay Ave, Atlaniic Highlands N

samples, 50¢ coupnn.
esigts, Wilkins Printing

WANTED HRO 50 or 60. Wiliam Knebbe 5 Koenig Lane,
HFreehold NI 07728,

COLLINS 3253 serial 12379 with ac ﬁ“y £595, 753838 serdal
15062 %4990, 31284 135 Swan linear k 68 2000 watts PEP
6 meter linear with % Il maiching ac supply $490, MN2000Q

5, Wanted SR400 RAZ() Vio, Also other frades considered.
A4LXX Foy Coble 251 Collier ‘Av, Nashville TN 37311,

NEI..L!NG- Simpeon V-o-m model 260 serles 3 20,000 o.p,v. very

328, Eico Vivmn model 232 RCA p]:ube excellent $21, Or

gﬁg'r %?Both with manuals. You my shi
3412 W. Vera Av. Milwaukee

ng Rex Byle

ZKW lineny pair 4-400s in 44" rack $250, Mosley CM1 revr and
NX100 860, FOR, Greg Glazier WAQQOI 314-966-2844,

FOR SALE or irade, Gieneral radio wave analyzer Type T3GA
and impedance bridge type 650A Ferris mmmvolte: madef 180
Kay eclectric (mega-swes }B freou. g{ precisipn
condenser type PC1 Heut Dxm Lafayette kBEv tape recorder
1334;’?1 linear with P8, Q. Pupe Rt 1 Hox 27 Hedpesville WV

SR401 excellent condition, Crystal kit installed. $245. K4TSC
ﬁ?ggaa_%arkway Dy, Winston-Salem, NC 27103, fTel

YQUR_Heathkit
for 156% of kit
.Sentt!e WA 81

HW12 555 Power 345 Wanted 5B101, Bovd 6112 Antheny,
Garden Grove UA Y7264

SBE34 with calibrator and mike, 3260,
31438 Floresta Way, Los Angeles CA 90043,

S3X101 $150 HT 32 $175. HW20 and HPIS $100. DXG) $60.
W20 Pawnee & meter transceiver 413 uhn Minke WK YA
6230 Rio Bonito Drive, Carmichael CA 9 5

LANEAR one NCE2000 mint condx $395, Liciu.idahng station,
Will deliver if possible. Call Walt Slinson 309-343-9931, 615 So,
Academy, Galesburg IL 61401,

rofessionally wired, debu iﬁed apd ealibrated
p John C. Allen, WATO 1232 NLW. 201st

Late model. W6DJZ

MAGNETIC signs with call letters 4" = 11" w]nte plnstzc for cat,
trucks, Two way tape for other uses. RecL5 green, black
ledters, $2.50 eat'l;? $4 pair. Gage Mig Co. 2530 Wuadhury, San
Antonio TX 7821

WANTED 65 to G0 ft crank up tower. Pay to $70. Ronald M.
agf WeRGZ 1330 Curtis St. Berkeley CA 94702, Tel
415-626-7345.

GOLL N‘S 8 Line ?283 xmir with p.s. TB83 revr, Mint, Both for
31 WIQWE, Don Misner 2634 5, W. Huber St, Portland QR

SELLING factory sealed Drake 2-C hamband recejver plus Drake
TH4 and matching ac items 15% off lisi price, Heathkit HAZD
am 100 watt amplilier $95, Swan 250}:[1;3 matching ac suggf\}
265, Swan 210 6m ouiboard vio for 260 or 250cf
ber; as uad {factory sealed) $00, W2AL balun (factory sealed)
$11. OH. Tom Ditirich 605 Broad St. Endicott N 13760.
and R4B with RATT extras bargain package

R.AKF T4X
WEIMQ 213-472-0756 330 N. Saltair Av. 1.A, CA 90049.

COLLINS for sale. TGS3B 3400, 3251 8326, KWM2 750, PM2
f‘}[‘ [(}!Slggll $100, b16F 100, Call 203-677-1982 W1FDH Avon

WANTED Millen VHI {ransmitter for 10-6-2, Aeroiron 6N15,
'%'é‘éﬁﬁ HAG for HAZ E. Huffman Rt 3 Box BT3 Hickory NG

DRAKE T4X ser, 127686 w,'o pwr st a"y $200, Drake R4
$BE34 with mic $225. Al 10608 Chaney Av,
Downey CA B0241, Tel, 213- 62—364')

HAMMARLUND HQl00ze excellent condition $125,
Westley 36 Evergreen Lane, Trumbull CT 06611. Tel, 268 '«‘420

SWAN 500C 11Txc mint $480. Noel Wright Box B68 West Point
M8 35773,

FREE!

LAFAYETTE’S 1971
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COUPLINGS

Mustrated are a few of the
stock miniature and standard
Millen couplings. Flexible or
solid—insvlated or non-
insulated — normal or high
torque. Also available with in-
verted hubs to reduce length,

JAMES MILLEN
MFG. CO., INC.

. MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS
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+ HOW TO BECOME A RADIO AMATEUR

+ OPERATING AN AMATEUR RADIO STATION
x THE RADIO AMATEUR'S LICENSE MANUAL
x LEARNING THE RADIO TELEGRAPH CODE

Anyone starting out in amateur radio will find these publications o necessary
part of his reoding and studying for the coveted amateur radic opercior’s
ticket. Wrilten in clear, concise language, they help point the way for the bhe-
ginner. Tried and proven by thousands upon thousands of amateurs, these
ARRL publications are truly the "Gateway to Amateur Radio,™

$9.50

POSTPAID

The American Radio Relay League, Inc.~Newingion, Conn. 06111
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most any part of the world,

M

REPEATERS are the rage!

and Har!"lsou is still “HAM HEA%UARTERS, USA”

VARITRONICS

F 4
THE NEW “NOW” FEATURES: {]INTEGRATED CIRCUITS [T ALL $ILIGON TRANS-
ISTORS  [JELECTRONIC T/R SWITCHING (JFET FRONT END FOR LOW NOISE
[ AUTOMATIC PROTEGCTION GIRCUIT (720 WATTS RF INPUT FOR 10 WATTS+ OUT-
PUT 31TINY - 237 x 6147 x T¥% ",

Comes complete with micropheone, three position chrome mobile mounting bracket, crystals
installed for two channels (Ch. 1, 146.34 / 146.94; Ch. 2, 146.94 / 146,94, power connectior
and piugs, and operation manual.

For Fixed Station ANTENNAS? Power Peak Your Sigs!
Get the Varifronics AG Power Harrison has the hest! Tune up and match your an-
Supply. For mobile, fixed station. tenna, with a CESCO CM52,

$49.95 And, don't forget to include $31.95

coax cable, connectors, efc,
in your order.

PROMPT ORDER DEPT.~

We carefully pack and ship ham s
gear, accessories and parts 0 H’a rrl 0 n

Address your orders tos “HAM HEADQUARTERS, USA"®

20 SMITH STREET

Farmingdale, M.Y. 11735 NEW YORK CITY ® 3 Barclay St. ¢ BArclay 7-7922
:';;;;;n‘“;';gg Smoie Sostage (plus 91 JAMAICA, L. 1. FARMINGDALE, L.!
o oronie voun e 139-20 Hillside Ave. Route 110 at Smith St.
(312) BA 7.7922 QR (516) £93.7980 _J . REpubtic 9-4101 (516} 283-7990
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- antenna, you'll have nothing

_“ calibrators; VOX, -warranty and

The Yaesu Fde 560
Is a great rig,

‘but it’s no bargaln.

- Considering all the FTdx .

560 offers, you might think its

. "$450 price tag was for a knt

CButitisnt., oo _

~ “You :get a powerfui -air-.

-ready station. A handsvme
completely hand-crafted

~transceiver that's fully guar-

anteed for one year. -

" You'll have maximum input

- of 560 watts PEP in the SSB B
“mode.or 500 watts CW. And I

except for’ speaker mike and

alse to buy, Power supply, WWV,

- all the other items you usyally have
to.pay exira for are included. -
_ One more point: About Qﬂ%of ,

ihe amateur stations in the Orient are
Yaesu; in Europe, it runs about 80%.
. They're good. It is quite likely Yaesu .
- is the best transceiver made anywhere in
the world.

Send for our fres. information packet f—|eas;—s;n¢_,;; yomee";;;m FTdx 5;] S
that telis the Yaesu story and gives you - mforma:lon pack&t* RN : L
facts, specifications and schematics for - : R TR I S

B the_Fde 560. The radio you can steal. l

s Name |
I Straetr e 1

- -SPECTRONICS WEST T
" Box 338, Lakewood, Calif. 90714 / Telephone: (213} 421-6167 f Staf.e BURIESISEY. ()Y o CNESERE—- I

'SPECTRONICS EAST -,

att !
#ox 1457, Stow, Ohio 44224 / Telephone: (216} 923-4567 l._. e, i ey e




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 . .,

Theyne weouwporable!

ldeal for fransceiving, 160 and MARS

TRANSMITTER

* Covers ham bands 80, 40, 20, 15 meters completely and
28.5 to 29.0 Mc ot 10 meters with crystals furnished; MARS
and other fraquencies with accessory crystals, axcept 2.3-
3,5-6,10.5-12 Mc. # Upper and Lower Sideband on all
trequencies & Autemalic Transmit Heceive Switching on
CW {semi break-in} ® Controlled Carrier Modulation for
AM is completely compatible with $SB linear ampitiers
® VOX or PTT on 5SB and AM built-in & Adjustable Pi-
Network Output » Two 8-pole Crystal-Lattice Fillers for
stdeband seiection, 2.4 ke bandwidth e Transmitting AGC
prevents flat topping e Shaped Grid Block Keying with
side tone output @ 200 Watts PEP Input on S8B— 200 watts
input CW ®» Meter indicates plate current and relative out-
put # Compact size; rugged construction e Solid State
Parmeebility Tuned YFO with 1 ke divisions # Solid State
HF Crystal Oscillator & 11 Tubes, 3 Transistors and 12
diodes e Dimensions: 5'%7H, T0%"W, 121470, Wi.: 14 [bs.
$495.00 Amateur Net.

RECEIVER

e Linear permeability tuned VFO with 1 ke dial divisions,
VFO and crystal frequencies pre-mixed for all-band s$ta-
bitity ® Covers ham hands 80, 40, 2C, 15 meters completely
and 28.5 to 29.0 Mc of 10 meters with crystals furnished
& Any ten 500 ke ranges between 1.5 and 30 Mc can bn
covered with accessory crystals tor 180 meaters, MARS, et¢
% 0-6 © Mc not recommended) ® Four bandwidths of seiec-
tivity, 0.4 ke, 1.2 ke, 24 ko and 4.8 ke ¢ Passband tuning
gives sideband selection. without retuning @ Noise blanker
that works on CW, $5B. and AM 15 bullt-in e Nolch tilter
and 25 Kec crystal calibrator are built-in @ Product detector
tor S6B/CW, diode deleclor for AM » Crysial Lattice Fiilter
gives superioscross madulation and overlpad eharactens-
tics ® Solid Slate Parmeabilily Tuned YFO # 10 tubes, 10
transistors, 17 dicdes and 2 integrated circuds & AVC for
558 or high-speed hreak-in CW e Excellent Overload and
Cross Maodulation characteristics e Dimensions: 5':"H,
10%"W, 12'5"D. Wi 16 |bs. $475.00 Amateur Net

$49500 + 547500

Togatheruess .. its woudenful |

Get together with your distributor,
or write for free brochure. . ..

R. L. DRAKE CONMPANY 540 Richard Street, Miamisburg, Ohio 45342
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