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r next piece of amateur equipment, |
t means to you: 1

For nearly four decades, Hallicrafters
has continuously offered radio amateurs
at every level of skill and involvement
the only complete line of quality equip-
ment to serve all their needs. We expect
to make a similar statement 40 years
from now. Here’s how you benefit from
such dedicated continuity:

1. Unequalled total design expe-

rience behind the product you
buy. Hallicrafters has engi-
neered over 150 important
“firsts” in the industry — far
more than any other manufac-
turer.
Highly developed manufactur-
ing techniques that properly
balance production efficiencies
against the patient, individual
attention and craftsmanship so
essential to high-performance
electronics. Better value for
your dollar!

. Most liberal and universally re-
spected warranty in all of ama-
teur radio. Hallicrafters has
never failed to make good on a
product warranty in 40 years.

. Worth more when you trade —
confidence in Hallicrafters,
plus consistent and interna-
tionally-famous quality, mean
unbelievably high trade-in
value when you upgrade your
rig. Ask your distributor!




i

3, Old Man. You've worked another good one. With the clean voice signal of Collins 7) 2S-3 trans-

rmtter. It gives you a lot to work with. Nominal output of 100
watts—175 watts PEP input on SSB and 160 input on CW. Gives
you superior stability, transceive operation, mechanical filter side-
band generation. And there’s automatic load control, permeability-
tuned VFO and crystal-controlled HF oscillator. With Collins 328-3
there’s no telling where you'll work your next QSO. See your au-
thorized Collins distributor today.
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Value is everywhere in SB-34

In the SB-34, four-band transceiver, value
is wherever you happen to be looking.
Front panel or rear—inside or out—you
see tangible proof that $B-34 is return-
ing the biggest possible value for every
dollar expended.

The top photograph is an example in
point. See the steep-slope Collins mech-
anical filter in lower right hand corner—
also some of the transistors used in the
advanced bi-lateral circuits and in the
highly sensitive SB-34 receiver,
This outstanding receiver is en-
tirely solid-state—draws only
500 mills on standby. The left
hand corner gives a peek at the

big, big value—the transformer type,
solid-state power supply that adds so
much to SB-34 enjoyment by providing
both 12 volt DC and 117 volt AC opera-
tion. The heavy-duty transistors for this
supply and the 11-pin receptacle that
accepts both of the plug/cable sets pro-
vided for AC and DC operation are on the
rear panel of the assembly shown. The
prewired sockets for VOX and Crystal
Calibrator are on this same rear panel,
Throughout you see, without exception,
the highest quality components
available. Don’t overlook the

price tag. It will say 395.00 . ..

and, ves, the built-in two-way

power supply is included.

|SBE|

A hright new 4-page SBE brochure gives full details.
Your copy is waiting. Write for it.

RAYTHEON

COMPANY

——-! RAYTHEON I—

213 East Grand Avenue, South San Francisco, California 94080

Export sales: Raytheon Company, International Sales & Services, Lexington 73, Mass, U.S.A.




known for the
~contacts it
makes.

Aq qa in
Model 14AVQ for 40 thru 10 meters

:Ask any Ham who owns one...his log w1ll verify that for
.40 thru10"meter operation, you can’t find another trap
“vertical that can match the performance of the Hy-Gain
Model 14AVQ. It takes maximum legal power...high level
AM, SSB, RTTY or any other mode desired. It develops an
extremely low angle radiation pattern that insures un-
* compromised performance for short haul, long haul or DX
communications...on Phone or CW. Its three large dia-
meter “Hy-Q” traps are individually precision tuned to
frequency to provide. true 1/4-wave resonance on each
band. And, the entire antenna is at DC ground thus reduc-
ing atmospheric noise to an absolute minimum while .
providing positive lightning  protection. Rugged heavy
gauge aluminum construction...easy to.install on ground
or rooftop.
For 40 thru 10 meter operamon don’t settle for less than
the best. Get the vertical that’s known for the contacts
it makes—Hy-Gain Model 14AVQ...$32.50 Net

Roof Mounting Kit for Model 14AVQ - Includes adjust-
able roof saddle, guy wires, hardware and complete in-.
v+ structions for installing. Model 14RMQ ..$14.95 Net, /-

Available now from your

Hy-Gain distributor or write...

HY-GAIN ELECTRONICS CORPORATION
8401 N.E. Highway 6—Lincoln, Nebraska 68501

OTHER HY-GAIN
VERTICALS...

INCOMPARABLE HY-TOWER
for 80 thru 10 meters: Rugged

self-supporting all-band trap-

less vertical built to deliver.a

lifetime of optimum perform- |
ance:” Model I18HT...$149. 50f
Net B

FABULOUS MODEL 18AVQ

for 80 thru 10 meters. The
world's first low-cost all-band
trap vertical. Four individually
tuned Hy-Q traps. Entire an-

“tenna at DC ground. Model

18AVQ...$49.95 Net

FAMOUS MODEL 12 AVQ

tor 10, 15 & 20 Meters. Com-
panion to Model 14AVQ. Same
outstanding performance char-
acteristics. for 10, 15 and 20
meters. Model 12AVQ...$24.50
Net

VERSATILE MODEL 18V

for 80 thru 10 meters. Highly
efficient, budget priced verti-
cal with simple feedpoint ad-
justment to any band. Mod
18V...$18.95 Net ﬁ



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL otiicial elected by members in each Section.
Radio club reports are also desired by SCMs for inclusion in QST. ARRL Field Organization station appointments are
available in areas shown to qualified League members. (ieneral or (londitional Class licensees or higher may be appointed
ORS, OES, OPS, 00 and OBS. Technicians may be appointed OES, OBS or V.H.F. PAM. Novices may be appointed OES.
S(:Ms desire apphcahon teadership posts of SEC, EC, RM and PAM where vacancies exist.
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Maryland D. '3 Hruce Boyd 415 chkhnm Rd.
Bouthern New Jersey W24l Edward L: Raser 19 Blackwoud Lrive
Western New York K2HUK Charles T. Hansen Warner Gulf Rd.
Western tennsylvania \WW3INEM Robert k. Gawryly 1483 N. Allen St.
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santu b.s.rbam WAG60KN Cecil D. Hinson 1933 Coventry Court
. \V5BN L Tarbin WEST GULF DI\ ISION :
Northern ‘T'exas G . L. Har oun
(K\)IL?u}nomn K5CAY Daniel B, t'rater 14 1 k lahoma Ave.
southern Texas W5AIR G D. Jerry Sears ;834 Eskridge St.
CANADIAN Dl\ ISION
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Manitoba VE4JT John l‘hom’ls Stacey 19 Cottonwood Cres,
Mauritime VE1IWB D. k. \Weeks
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Quebee vVEZ20J Jim Ibey 20Y Hrookdule Ave.
Baskatchewan vis5QC Mel Mills P.0O. Box &ut
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Vancouver 8, 8. C.
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Lorval, 1. Q.
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¥ OfMfcial appolnted ta act temporartly In the absence of a regular officlal




NEW from Internatmnal

SINGLE SIDEBAND
9mc EXCITER-DRIVER
50-54mc MIXER-AMPLIFIER

The SBX-9 Exciter-Driver and the SBA-50 Mixer-Amplifier
provide the perfect combination for 50-54mc SSB operation.
Performance, versatility and reliability are incorporated
into this new SSB pair. A tremendous value at a low price!

Model SBX-9

SPECIFICATIONS:
Exciter-Driver 9mc

Tubes:

Filter:

Output:

Controls:

Metering:

Misc:

International Crystal Mfg. Co.

6BH6 Oscillator

12AX7 Audio

7360 Bal Modulator

6BA6 RF Amplifier

Four crystal half lattice
Carrier Suppression 45db min,
Unwanted SB Atten.40db min,
Provides voltage drive for
mixer such as SBA-50

Carrier Balance

Microphone Gain

Test Switch

USB-LSB Switch

RF output for balance

adjust. Two sensitivity

ranges available with

front panel switch.

Relay included for push-to-tatk
operation. Crystals for upper
and lower sideband included.
Requires high impedance microphone.

For operation on 117 vac 60 cycle power.

$125.00

Order direct from

Model SBA-50

SPECIFICATIONS:
Mixer-Amplifier 50-54mc

Tubes:

Drive:

Output:
Controls:

Metering:

Crystals:

Misc:

6UBA Oscillator-Mixer

12BY7A Amplifier

6360 Linear power amplifier
Requires 9mc sideband signal
from SBX-9

SSB single tone 10 watts

On-Off Power

PA Grid Tune

PA Plate Tune

PA Load Tune

Metering Switch

Oscillator

9mc Drive

Buffer Grid

PA Grid

RF Out

Three positions, uses 3rd
overtone 41-45mc range,

Crystal frequency = final
frequency —9mc

Accessory socket provided for
connecting keying circuit to
SBX-9. Comes with three crystals.
Specify frequency when ordering.
For operation on 117 vac 60 cycle power.
$145.00

INTERNATIONAL

CRYSTAL MFG. CO,, INC.

18 NO. LEE

« OKLA. CITY, OKLA. 73102



ri2. AMERICAN
RADIO RELAY
LEAGUE, e,

is a noncommercial association of radio ‘amateurs, bonded for
the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by radio; for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism and a high standard of conduct.

Itis an incorporated association without capital stock, chartered
under the laws of Connecticut. its offairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus 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
glorious achievement as the standard-bearer in amateur affairs.

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

All general correspondence should be addressed to the adminis-
trative headquarters at Newington, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, WIAW, 19141936
EUGENE C. WOODRUFF, WBCMP, 1936-1940
GEORGE W. BAILEY, W2KH, 1940-1952
GOODWIN |, DOSLAND, WHTSN, 1952-1942
HERBERT HOOVER, JR, W6ZH, 1962-1946

Officers
President . . . . . . . . ROBERT W. DENNISTON, WONWX
Box 73, Newton, lowa 50208

First Vice-President . . . WAYLAND M. GROVES, W5NW
1406 West 12th Street, Odessa, Texas 79760

Vice-Presidents . . . . . . CHARLES G. COMPTON, W@BUO
GILBERT L. CROSSLEY, W3YA

. JOHN HUNTOON, WILVQ

. . . DAVID H. HOUGHTON
225 Mom St., Newmgton, Connecticut 06111

L] L] L] L] L]

Secretary . . . . . . . .
Treasurer .

. . . ALEX REID, VE2BE
FRANCIS E. HANDY, W1BDI
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Honorary Vice-Presidents .

General Manager . . . . . . . JOHN HUNTOON, WILVQ
Communications Manager . . . FRANCIS E. HANDY, W1BDI
Technical Director . . . . . . GEORGE GRAMMER, WIDF
Assistant General Manager . RICHARD L. BALDWIN, WIIKE
PERRY F. WILLIAMS, WIUED

GARY L. FOSKETT, WIECH
225 Main St., Newington, Connecticut 06111
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General Counsel . . . . . ROBERT M. BOOTH, JR.,, W3PS
1100 Vermont Avenve, N. W., Washington, D. C. 20005
Associate Counsel . . . . . ARTHUR K. MEEN, Q.C., VE3RX
Suite 2212, 44 King St. West, Toronto 1, Ont.

Assistant Secretaries . . . .

DIRECTORS
Canada
NOEL B. EATON.....cc.ii iiiieinans VE3CJ
R.R.3 Burllngton Ontarlo
Vice-1irector: (olin C. Dumbrille, . ..... . VE2BK

116 Ouk itidge Drive, Baie d'Urfe, Quebec
Atlantic Division

GILBTRT T. C'ROSSLEY.............. W3V A

734 West IFoster Avenue, State College, Pa. 16501

Vlce-utrrrlm Jesse Rleberman. ... W3K'T
RD 1 Valley ttoad. Malvern, F'a. 19355

Central Division

PHILIP B. UALLER. .. ...0iiuunee, . 9IPG
6000 8. ‘I'ripn Ave., Chicago, Ill. 606"0

Vice-Lirector: iimond A. Metzger. . .... . WIPRN

1520 South kourth St., Springteld, lilinols 62703
Dakota Division

CHARLES G, CCOMPTON .. .......... woBto
1011 IFulrmount Ave., St. Paul, Minn. 55104
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Delta Division

PHTITLIP P. SPENCER. . ..... WHLDH/WSLXX
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Vice-irector: Nax Arnold ... ... ..., WAWHN
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Great Lakes Division
DANA F. CARTWRIGHT............ WSUPB
2979 Observatory Ave., unclnnntl Ohio 45"08
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Hudson Division
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Vice-/idrector: stan Znk .. ... .. . ..., K28JO
13 Jennifer Lane, l'ort ('hester, New York 10573

Midwest Division
SUMNER H.FOSTER.. .......c00uuuun WVoGQ
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“It Seems toUs...”

THE ALL-TOO-SILENT VOICE OF THE BOOSTER

[ am more than mildly concerned at the vast
L amonnt of misinformation now being circu-
lated in ham circles— on the air, in discussions
at club meetings and in radio-store bunll sessions —
about the American Radio Relay League and its
organization. A disgruntled few are speaking out
loudly in an effort to nndermine faith in our
organization.

Our ARRL is a scientific society, ane of the
finest in the country. Contrary to the ideas of
many, it neither makes nor passes laws regarding
amatenr radio. It does, however, comprise a large
segment of the radio amateunrs in this country and
Canada. Representing nearly half the ham popula-
tion of this country, it is our strongest single voice
for amatenr radio. Indeed, there is really no
other.

I bave always been proud of my organization
and prond that I am a part of ARRL. Many thou-
sands of you have joined me in your membership
support of our League. Now it is time that we
speak out londly and clearly and let others know
that we are, indeed, prond of our society.

- James P. Gillespie, W4LQC/W8BKK

Kudos to Brother W4LQC. Rarely, if ever,
has it been put better, more succinctly, or
more to the point.

The small, blatant voice of dissension is,
unfortunately, always much louder —and
thus more appurent — than the hig but soft,
quiet voice of pride. This is true in national
affairs, in family matters, and in the affairs
of an organization like ARRL. [t just scems
to be our nature as the human animal: we
are quick to damn and slow to praise — und
what is good we take for granted.

The trouble is that this ean create some
erroneous impressious. Nearly every Awmerican
is an honest, law-abiding citizen. Most teen-
agers are responsible, conscientious youngsters.
Most college students are serious, eager io
learn and advance both personally and as u
contribution to their chosen field of endeavor.
Yet these facts are not always apparent; at
least, you'd never acguire them by reading
most of today’s front-page newspaper stories.

So it is with an organization like the League.
Amateur radio has unique characteristies and
requirements, and amateurs huve an unusual,
personal stake in organized representation.
We hams are more directly involved in whut

our organization does or does not do than
are participants in most other leisure activ-
ities. Therefore we not only have strong
opinions but we frequently can and do express
them forcefully. .And in ham radio we have
the medium for instant communication of
our personal views, be they serious, rational
discussions — or irresponsible soapboxing,
which through human nature often draw the
biggest crowd of listeners/ participants.

The League expects its shure of brickbats
and bouquets — especially the former. If we
at Hq. did not get u few now and then, we
would know we just were not doing our job,
for no democratic organization can — or
should expect to— please everyone «ll the
time. \What it must attempt to do is apply
its organizational resources and processes
effectively, its best skills and judgments, in
order to represent and reflect the best interests
of the group us u whole.

The catch is that what ure indeed the “best
interests” of the group as & whole are rarely
seen or understood -~ let ulone agreed upon —-
in the same way by cveryone.

Fach ARRL dircctor is nominated and
electedd by the members in his division (a
process now under way in half our divisions —
see page 74). As your representative in
determining policies and guiding the affairs
of the League, the director’s job is to reflect
vour wishes und at the same time exercise
his best judgment in what he does. How well
he suceceds depends in large meuasure on how
thoroughly he is able to find out what his
constituents think and how they fecl, inter-
preting these attitudes and opinions to the
Board itself, und, finally, communicating the
results to his division members.

By and large, ulmost all amateurs agree that
the 50-yeur record of ARRL accomplishment
for and in behalf of amateur radio is « distin-
ouished one. During those years there have
been many controversiul issues, und associated
vociferous discussions while the subject was
live; once it became history, however, it
became a part of the progressive accomplish-
ments of the past.

There have ulways been critics — and there
always should be. Differences of opinion, if at
least reasonably rational, are not only helpful

(Continucd on page 160)
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League Lines . . .

The Waters Report (May QST) indicated apathy as the principal
reason why more hams are not club or League members, So a
membership campaign, based on a cooperative effort with
affiliated clubs, is in the works. September will see the
launching of "HAMQUEST 67," stressing the vital amateur/
club/ARRL triangle. Full details will shortly be enroute to
all clubs; make sure your secretary gives it a #l spot on
your meeting agenda. Clubs need the active support of every
amateur——and so does ARRL.

Reprints of the two-part (April-May) WAGFQG article on radio
interference have been prepared by Hq. and sent, through the
courtesy of the Edison Institute, to several hundred major
electric utilities— with the suggestion they might find the
procedures helpful in handling their own complaints on r.f.i.
Copies have also gone to affiliated clubs——another League
service, and another reason all hams should be members of a
local club as well as ARRL.

And did you know that all ARRL affiliated clubs may use the
extensive Hq. library of iraining films, slides, film strips,
tapes and quizzes? The only charge is return postage. Has
your club used any of the fine items which include popular
films on such things as standing waves, RTTY, transistors?
If your secretary has mislaid the list of available items,
write for another and take advantage of this ARRL service.
No freeloaders here—-—affiliated clubs only.

After unavoidable delays, the new Operating Manual is finally
rolling and should be available in late autumn. In addition
to collaborating with other amateurs and of course the Hq.
staff, author George Thurston, W4MLE, has drawn heavily on
his experience as a Section Emergency Coordinator in hurri-
cane-prone Florida and as a general net operator and n.c.s.
as well as on his professional skills as a writer-reporter,
to produce what we think is going to be a valuable——indeed,
necessary—addition to every ham shack. Watch for it.

We know when we've goofed. A sufficient number of members
complained about the intended dropping of the phone DXCC
certificate (and badgered their directors) to cause a reversal
of the DXCC committee decision. Who says there ain't no
democracy?

A two-week frequency—allocations seminar, with many foreign
government officials in attendance, will be conducted in
Geneva during September under the auspices of the Inter-
national Telecommunications Union. As in other areas poten-
tially vital to our interests, the cause of amateur radio
will be represented by the League through attendance of Hq.
staffer Dick Baldwin, WLIKE.

The "spirit of FD" bonus was a smashing success. Nearly
every log received included newspaper clippings, or other
evidence of good local public relations, for the extra
credit. FB, gang!

10 QST for




The All-Mode Amplifier provides
front-panel control for the bias
voltage, making it possible to
change from Class AB; to Class C
operation with minimum effort.

An All-Mode Amplifier for 2 Meters
Stable Operation with 6146B Tubes
BY DOUG De MAW,* WICER

operating, v.h.f. enthusiasts are becoming

more interested in the use of linear ampli-
fiers than they were in past years. I'or reasons of
simplicity and economy, many owners of low-
power, Z-meter transceivers have expressed their
desire to boost the transmitter power by adding a
linear amplifier to the existing equipment. The
amplifier described in this article was designed
to fill the needs of such operators. Readily
available components are used throughout the
unit, in response to the many letters we huve re-
ceived from amateur operators who cannot justity
the cost involved through the use of the more
exotic (und somewhat expensive) tube types.
Although 6146Bs cannot provide high levels of
r.f. power, they will permit a significant increasc
in transmitted signal when used with such units
a8 the popular Tleath TWOer. By operating the
All-Mode Amplifier under Class-AB; conditions,
and exciting it with a “ Benton Harbor Tunchbox™
(or equivalent), u signal increuse of 10-15 dec-
ibels should result. Used as a Class C amplifier,
driven by u Gonset Communicator or exciter of
compurable power, the amplifier is capable of
delivering a 75-watt c.w. signal. The amplifier
can also be used in connection with a low-power
s.8.b. exciter, and should produce aupproximately
75-watts output, p.e.p.

Careful attention was given to circuit stability,
during the design und final testing of the unit,
to provide trouble-free vperation on wll modes.
As is the case with ull linear amplitiers, the input
signal to the unit must be clean in order to assure
proper operation.

+ Assistant Technical Editor, ST,

September 1966

WITH the ever-increasing emphasis on s.s.b.

About A.M. Linear Operation

A linear amplifier used to boost an w.m. signal
is by no means s magic “curec-all” where effi-
ciency is to be considered. Such un amplifier will
justify its use when it is driven by a low-power
exciter. Although 61468 do & ecreditable job be-
low 60 Me., they are not monuments to effi-
ciency when used at 144 Mc. They do operate
quite well in linear-amplifier service on 2 meters,
providing approximately 25 watts of carvier
output. It is important to remember that you
cannot secure more than 25 to 35 per cent of your
power input, 48 carrier power output, when op-
erating u Class AB; linear on a.m. Exceeding
these boundaries will result in plate saturation of
the amplifier during the modulation cycle, causing
distortion snd shortened tube life.

When operating such an amplifier under 8.8.b.
conditions, peak-cnvelope efficiencies us great us
70 per cent wre possible, making the amplifier
somewhat more attractive to the user. Since it
is necessury to derate the 61468 at 2 meters (23
per cent), o 25-watt carrier is about the best we
ran expect during a.m. operation. 'The experi-
enced operator can juggle the operating param-
eters of this amplifier and secure slightly greater
output. The voltage and current values given
later are tailored to permit conservative trouble-
free operation.

The R. F. Section

Blectrically, there is nothing unusual about
the configuration of the amplifier. Two 6146Bs
are used in push-pull with a self-resonunt grid
circuit. The latter eliminates the need for bring-
ing a tuning control out through the front panel.
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Many 2-meter operators using low-power transmitters have shown an interest in a.m.
fincar amplificrs. The equipment deseribed in this article uses a pair of 6116Bs and
makes possible a significant increase in signal level to the low-power a.m., ¢.w. or
s.s.h, operator. A quick change from Class AB; to Class C operation is possible, offering
additional powcr output to the c.w. enthusiast.

The input capucitunce of the tubes serves to
establish resonance in the grid tunk, resulting in
a broad-band circuit which makes it easy to
move from one part of the band to another.
A 25-pf. capacitor is in series with the return
side of L to help tunce out reactance in the line.

The stubility of the circuit is excellent und is
made possible by cureful bypassing at eritical
points. A decoupling network, consisting of the
sereen bypass capacitors and R/°C's and 121 Oy,
aids in stabilizing the amplifier. Nentralizing
stubsg are brought up through the chassis and
dressed near the sides of the tube envelopes as
shown in Fig. 1. To further reduce the chance for
instability, Pins 1, 4, 6, 7 and 8 of the 61468
sockets are returned to ground by using short
lengths of li-inch-wide copper strap at each
pin. Kxamination of Fig. 3 will show how this is
done. The rotor of the plate tuning capucitor, (1,
is not grounded, which permits the use of u
close-spaced unit. This prevents the high voltage
from arcing uacross the plutes to. ground, und
further ussists in stabilizing the amplifier through
reduced lead inductance. ¥, is mounted on
piece of epoxy-resin board, which also supports
the 34inch-diameter plate-tunk lines. A picce
of polystyrene sheet stock would scrve equally
well.

The output link, Lg, is
located below Lz and has
i tuning capacitor, (',
in the return side. This
permits proper loading of
the umplifier's output cir-
cuit — essential to correct
operation of linear ampli-
fiers. An additional meas-
ure was taken to assure
rood tank-circuit efficiency
through improved ). '{'his
was accomplished by
constructing Ly from
sections of 34-inch-diame-
ter copper tubing and
stundard plumbing elbows
-—yvuilable from most
hardware stores. The use
of large diamecter tubing
reduces plate-tank drift
caused by heating, while

Fig. 1 —Top-chassis view of the

2-meter amplifier showing con-

struction techniques and gen-
eral layout.
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offering improved tank circuit () through greater
surfauce conductivity. A final step toward im-
proved amplifier efticiency was taken by provid-
ing forced-air cooling which is directed against
the tube envelopes and the oversize heat-dissi-
pating anode connectors.

Construction

Since the power-supply section of the amplifier
is of conventional design, there is little point in
discussing it in detail. A more compact (and less
exvpensive) unit would be possible by substituting
u Thordarson 261236 power transtormer for T,
Ts and T4. The components which are listed in
the text were used because they were available
in the author's junk box.

The linear amplifier is built on a 12 X 12 ¥ -
inch chassis. The chassis, panel and matching
cubinet ure homemade units — resulting in off-
gtandard sizes. A suitable substitute of com-
mereial origin wonld be o Bud C-075 panel-
cabinet assembly and a Bud AC-414 chassis. If
a cabinet is not used to enclose the assembly, it
would be wise to place a perforated shield cover
over the cooling fan and r.f. section of the chussis,
to prevent accidental contact with the high
voltage. The shield will also help to confine the
r.f. energy and thus reduce radiation losses from
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Fig. 2—Schematic diagram of the All-Mode Amplifier. Fixed capacitors are disk ceramic except where polarity indicates

electrolytic. Unless otherwise indicated, fixed resistors are Y2-watt composition. The shield connections (Pin 8) of the

6146Bs should be grounded to the chassis. Except as indicated, decimal values of capacitance are in microfarads {uf.),
others are in picofarads (pf. or uuf.). Resistances are in ohms; K=1000.

Ci1—18-pf.-per-section butterfly (E. F. Johnson 167-22
with 2 rotor and 3 stator plates removed from
each section).

C2—50-pf. variable capacitor (E. F. Johnson 167-3).

Bi—115-volt a.c. cooling fan (Barber-Coiman DYAB-
6167-1 suitable).

CR1—Silicon rectifier (600 p.r.v., 300 ma.).

Iy, l2—6.3 volt 150-ma. lamp (No. 47).

J1, J2—Coaxial chassis connector (SO-239).

Ja—RCA phono connector.

Ki—D.p.d.t. 115-volta.c.relay, 1 5-amp. contacts (Advance
PC2C115VA or equiv.).

Li—1 turn insulated hook-up wire, %-inch dia, over center
of La.

L2—5 turns Vg-inch wide copper strip, ¥-inch dia. x 2
inches long. Tap at 2%z turns,

Lz—See Fig. 4B,

the tank circuit.

Input jack J1 is located on the rear apron of
the chassis and is connected to 7y through a
short length of RG-58/U coax cable. The link,
Ly, i attached to a terminal strip which is located
near the 6146B sockets. The grid coil, L,, is
fashioned from a length of Y-inch wide copper
ribbon, cut from a sheet, of flaghing-copper stock,
and is supported between the grid pins of the
tube sockets. The screen-grid voltage is brought
in from outside the chassis via J3, which is also
located on the rear of the chassis. Small rubber
grommets are installed adjacent to Pin 5 of each
6146B socket to permit the neutralizing stubs
to be brought through the chassis. These stubs
are 3-inch lengths of No. 14 wire, covered with
insulating sleeving. They should be placed in
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Li—Hairpin link made from No. 10 wire, 2% inches long
X 1% inches wide (insulate with sleeving).

M;—0-1-ma. meter,

P1—2-pin male a.c. chassis connector (TV type).

R1—25,000-ohm wire-wound control, 4 watts.

RFCi, RFCs—1.8-uh, r.f. choke (Ohmite Z-144).

RFC2, RFCa—0.84-yh. r.f. choke (Ohmite Z-235).

81, S2—S.p.s.t. toggle switch.

Ss—Single section 2-pole, 4-position ceramic wafer
switch (non-shorting).

Ti—1300-volt (center-tapped) 200-ma. plate trans-
former (see text).

Te—5-volt 3-amp. filament transformer.

Ts—125-volt 50-ma. and 6.3-volt 2-amp. power trans-
former.

Ts+—6.3 volt, 3 amp, filament transformer.

the same plane as the anode elements of the tubes,
and spaced about 14 inch sway from the glass
envelopes.

The plate-tank assembly of the amplifier is
shown in Fig. 1 and can be preassembled on the
3 X 234-inch epoxy board. The plate lines are
cut to a length of 417 inches, then fitted into a
pair of 54-inch id. copper elbows. In order to
obtain the 14-inch center-to-center spacing
between the plate lines, it will be necessary to
saw a short length of stock from one of the elbows.
The sections are next fitted together and soldered,
and a hole is drilled in the center of the “U”,
to accommordate the solder lug to which RFCy is
attached. After assembling the plate-tank mount-
ing board, as shown in Fig. 4A, insert L; into
the two 54-inch holes in the board. Mount 1},

13



connecting the stutor terminals to the plate
lines with short lengths ot Y{-inch-wide copper
strip. The culd end of L3 is supported above the
chassis by a l-inch steatite standoff insulator.
Jonnection to the anode caps of the tubes is
effected by soldering a pair of 3 X !4-inch wide
strips of flashing copper to the top pair of stator
posts on (1. The free ends of the straps are then
bolted to the mnode connectors as shown in
[ig. {. The unusually large anode cooling cups
were fashioned from the heat sinks contained on
u pair of defunct 2C39A tubes. A pair of Bud
TC-1920 heat-dissipating plate caps will also
serve nicely. If the caps from 2C39As are used,
it. will be necessary to rebore the inner diameter
to (.375 inch so that the units will fit properly
aver the 61.46B plate caps. A hole will have to be
drilled in the top of the heat caps, then threaded
for un 8-32 screw, to permit the copper straps to
he attached to the tubes.

The output-tuning capacitor, s, is mounted
on the front panel adjacent to L, and can be
seen in Fig. 1. One end of L4 is attuched to the
stator terminal of Ce, while the remaining end is
passed through the chassis via an insulated feed-
through bushing. A short length of RG-58/U
eoax cable is connected between the under-chassis
terminal of the bushing and J» at the rear of the
chagsis. Be sure to ground the shield braid at

Fig. 3—Under-chassis

view of the linear am-

plifier, showing the lo-

cation of the compo-
nents.
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each end of the coax cuble. The remainder of
the circuit wiring i8 not critical. One final word
of caution: Use un insulated shaft between €7 and
the front panel, to prevent grounding the rotor.

Initial Adjustment

After the wiring has been completed, check the
grid coil, La, for resonance by using u grid-dip
meter. 1f the frequency is too high, compress the
turns of the couil until the desired resonant fre-
quency is secured. (fonversely, if the dip occurs
too low in the band, spread the turns until res-
onance occurs. By peaking the grid tank to 145
Me., operation from 144 to 146 Mec. should be
possible without significant reduction in power
output from the amplifier. Next, check the plate
tank for resonance at the desired operating fre-
quency. The plate-tank tuning capacitor should
be able to tune the ecircuit from approximately
130 to 150 Me. If the upper frequency limit is
found to be too low, shorten the Hexible copper
leads that connect the plate caps to the tank
circuit. If the reverse condition exists, these leads
can be lengthened until the proper tuning range
is obtained. Make certuin that both 6146Bs
arc in their sockets and connected to the plate
tank when thesc checks are made.

The screen voltuge for the 6146Bs is obtained
from an external source. Since u Heathkit TWOER




Fig. 4—Details of the insulated sup-

port block used in the plate-tank cir-
cuit are shown at A. At B, the dimen-
sions are given for La.

5 8"&'“_:1

wag used as an exciter, the author installed a
0A2 voltage-regulator tube on the chassis of
the TWOER, and connected it to Pin 2 of the
TWOER’s function switch through a 2000-ohin,
t0-watt resistor. This provided 150 volts (regu-
lated) which was fed to the screen cirenit of the
6146B amplifier, through J3. Similar arrange-
ments can be made when other types of equip-
ment are o be used as exciters. After making the
necessary screen-voltage provisions, attach the
exciter to the linear amplifier at J; with a short
length of coax cable. A dummy load is next at-
tached to /2 and should be a noninductive 50-ohm
type. A coaxial T-conncctor can be attached to
the dummy-load terminal for sampling the r.f.
output. An oscilloscope should be used while
making these checks and can be connected to the
dummy-load take-off point by using a half-wave
eoaxial balun transformer which is hooked to the
vertical deflection plates of the scope.!

ABy Tune Up

Turn on the filament switch and allow the
6146B heaters to warm up for approximately 3
minutes. Switch the meter to read plate current,
and without excitation being applied, turn on
the plate voltage. Since the screen voltage will
have to be applied during this part of the test, the
exciter will also have to be placed in operation.
To prevent r.f. excitation from occurring, simply
disconnect, the coux input cable from J;. Next,
adjust the bius control, £, until the amplifier
plate current reuds 25 ma. This will be the no-
signal plate-current value for Cllass AB; opera-
tion with this unit. At this point, apply r.f. drive
to the amplifier by connecting the exciter output
cable to J1. Supply sufficient drive to bring the
61468 resonant plate current to 100 ma., with
the amplifier loaded as heuvily as possible by
adjustment of (‘9. When tuning €y through its
runge, the dip in plate current should be minor
(about 5 or 10 ma.). If this condition cannot be
met, turn the power off and move L4 closer to
L3. Repeat the process until sufficient, coupling
to the dummy load is achieved. With the am-
plifier uperating, switch to the grid-current
position and observe the ineter reading. There
should be no indication of grid-current flow. 1f
too much drive is available, bringing the plate
current to a figure above 100 ma., slight detuning
of the exciter muy be necessury. In cases where
this is nut possible because of excessive drive
availability, » swamping network can be placed
between the exciter and the input to the ampli-
“T*Hints & Kinks,” QST, August, 1965. T
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fier. A single No. 47 pilot lamp (or series of such
bulbs) will serve this need. The amount of
swamping will have to be determined experi-
mentally.

At this point, it would be wise to check the
amaplifier for proper neutralization. Remove the
screen voltage by disconnecting the source at
J3. With u sensitive divde detector circuit at-
tached to the output of the umplifier at J2 (Fig.
2), apply drive and plate voltage to the unit.
Turning off the plate voltage each time an ad-
justment is made, vary the spacing between the
neutralizing stubs and the $146Bs until a null is
detected on the indicating device. When no
further reduction in r.f. feedthrough can be ob-
tained, the amplifier can be tested under a.m.
conditions. If an oscilloscope is available, the
waveform should be ubserved while the exciter
is being modulated. Vary the exciter’s audio
level until 100-percent modulation is evidenced.
Examples of proper waveform patterns can be
found in the ARRL Handbook, Chapter 11.2
After the correct operating conditions are es-
tablished, the amplifier can be given an on-the-
air check. Adjusting the amplifier without the
aid of an oscilloscope is 3 somewhat hit-and-
miss process. If the waveform cannot be mon-
itored, adjust the modulation level of the a.m.
exciter until a slight kick in amplifier plate cur-
rent is noted, then reduce the asudio gain to the
point just below where plate-current flicker oc-~
curs. On-the-uir checks from other amateurs
equipped with selective receivers will assist in
determining u satisfactory sctting for the audio
level. Tight coupling to the antenna system is
vital and will aid in the prevention of “Hat

? For additional information see Tilton, *“Increasing
Power in the V.H.F. Station,” QS7, September, 1964.

144Mc. L, CRy Ry

Ly
Cy
J s N
'%’,;‘;‘éf
Sensitivity

Fig. 5-—Schematic diagram of the neutralizing indicator.
This unit will also serve as a field-strength meter.

C1—15 pf. midget variable capacitor.

CR;—1N34A germanium diode.

Ji—Coax chassis connector (SO-239).

L;—1 turn insulated wire, %-inch dia. over cofd end of L.

L.—S5 turns No. 20 wire, %-inch dia. X % inch long.

M—0-100 microammeter.

Ri—3300 ohms, V2 watt.
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10K 1NTV.AC.
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Fig. 6—Block diagram of suggested control circuit for use with the All-Mode Amplifier when transceivers are used as
exciters. Switch S1 permits the linear to be piaced in standby if low-power operation is desired. Coax cable should be
used in ail r.f. interconnecting circuits. (Control voltage for Ki can be taken
from accessory sockets of some transceivers.]

tapping.” TFor ss.b. use, adjust the amplifier
for a resonant plate-current reading of 100 ma.
{exciter in tune position), still maintaining tight
eoupling to the antenna system. Waveform moni-
toring will be required when establishing the
proper drive level from the s.s.b. exciter, once
the currier is suppressed.

Class C Operation

When using the wmplifier in the Class C mode,
an exciter capable of delivering between 5 and
S watts output will be required. The broad-band
erid tank used with the (146Bs requires more
drive than the usual high-( network. A Gonset
Clommunicator should suffice in this application.
If c.w. operation is planned, u keyving juck will
have to be added to the exciter.

The bias on the 6146Bs should be st at —70
volts. The screen voltage can remain at 150
volts and does not have to be regulated. The
control-grid current should be set at approxi-
muately 5.5 ma. The plate current should be
adjusted (at resonance) to read 200 ma. maxi-
mum. If a.m. operation is desired, while using
the armplifier in the Class (! mode, an outbvard
(G0-watt modulator can he used. Modulated volt-
age will have to he applied to both the plate
and sereen circuits of the amplifier. Alternately,
controlled-carrier sereen modulation can be ap-
plied at ./x while limiting the sercen supply to
75 volts (maximum) on voice pe:ks.

Control Circuits

With some transceiver circuits, the receiver

capability may be sufficiently good to merit
using it in addition to utilizing the transmitter
section. If this is plunned, a circuit of the type
shown in Fig. 6 will be useful. This will permit
the wmplifier to he bypnssed by the antenna dur-
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ing the receive period. A sensitive veluy, Ay, i8
connected to the low-voltage supply in the
transceiver through a potentiometer which is
adjusted to permit the relay to pull in when the
exciter is activated. The relay contacts are
used to activate the remaining relays in the
control cireuit.

The awmplifier's relay, K, ¥Fig. 2, must bhe
aclivated by applying 115 volts a.c. from an ex-
ternal source. The manner by which this is accom-
plished will depend upon the control system that
is chosen by the operator. Switch Sy, Fig. 2,
permits manual operation of the umplifier.

The metering circuit permits reading bias
voltage, grid current, plate current und plate
voltage. A O-1-ma. meter is used to provide the
following ranges: bias, 0-1000 volts: grid current,
0-10 ma.: plate current, 0-500 ma.: plate voltage,
0-1000 volts. Tf a 5-position meter switch is
available, the constructor may desire to make
provisions for measuring screen-grid current.
If this i8 done, & 0-25-ma. scale wil be sufli-
¢ient.

In Conclusion

The All-Mode .\mplifier has given trouble-
free operation and good sudio qguulity was evi-
denced when it was used as an w.m. linear. No
instability has been detected and tube life is
normal — aided by the forced-air cooling system.
By series-connecting the tube filaments, or using
12-volt equivalents for the 814688, mobile op-
eration with this amplifier ia8 possible. A solid-
state power supply could be substituted and a
d.c.-tvpe cooling fan could be used in place of 5.
An a.m./c.w. exciter, tailored to use with linear
amplifiers on 2 meters, was deseribed in Sep-
tember 1965 QST. tlow about it? Does yvour
QRP rig need a hoost? P E -



The Easy Box

Home-Made Cabinets With Hammer and Vise

RED of the samme old utility box designs?
TIIerc’s information on how to form your own

cabinets with ordinary workshop tools. All
that’s nceded is a set of sheet metal shears, o vise,
and a rubber- or rawhide-headed hammer. The
boxes can be made from aluminum, copper, brass,
or galvanized iron, depending on choice of the
builder. Heavy-gauge stock produces a cabinet
with good rigidity. Miniature enclosures cun be
formed from 18- or 20-gauge material.

The eabinet style shown in Fig. 1 is the out-
growth of an immediate nced for a box in which
to build an s.w.r. bridge. To keep the cost low,
and have a cabinet with u recessed panel, it was
decided that “home-brewing’’ would be the most,
practical solution. Happily, the effort produced
a simple enclosure which took about 30 minutes
to tabricate.

Layout and Forming

After deciding what size the box will be, lay
out, the pattern for the bottom half (Fig. 1B)
with a square and scribe, scratching marks on the
metal where the bends will be made. Form the
hends marked ¢ by placing the stock in a vise and
warping the metal around the juws of the vise
until a Y0-degrec angle is sccured. When forming
bends with large pieces of metal, the stock can
be warped over the edge of the workbench by
clamping it between the surtace of the bench and
a piece of angle iron. The angle iron can be held
in place with € clamps. Next, form bends &
similarly. If & sharp bend radius is desired, a
rawhide hammer c¢an be used to Hatten the metal.

Before forming the cover, part 2, measure the
outer dimensions of the completed part 1. Use

these dimensions when luying out part 2. The
clinker here is that you will have to make bend
allowunces for the thickness of the metal, ut d,
30 that the lid will fit the bottom half of the box,
In other words, if the metal thickness is L4 inch,
allow an udditional L inch of metal for cach bend
made. A little practice will reveal how easily
this can be done.

An angle bracket (item ¢, Fig. 1C) is bolted to
each side of the lid with 4-40 hardware. The lid is
attached to the lower part of the box by securing
the angle brackets to part 1 with No. 6 sheet-
metal screws. If additional streugth is desired,
sheet-metal gerews can be used at the points
marked «. 1f heavy-gauge metal is used, this
should not be nccessary.

Finishing Touches

Boxes of this style are handy for housing
field-strength meters, s.w.r. bridges, trans-
matches, and similar items. The auppearance of
such gear cun be enhanced by painting the
cabinet and labeling the controls with decals.
A two-tone finish will add to the profcssionul
appearance of the cquipment.

Make certain that the bare metal is free of
grease and:dirt before puinting it. A coating
of zinc chromate will be useful as a primer,
cnabling the finish coat of paint to adhere to the
cubinet.

Zinc-chromate and finish paints are available
ut most hardwure stores. They are sold in spray
cans, waking the job of painting a simple chore.
If you're interested in huving your equipment
look a bit more original, try the Kasy Box!

— IW1CER

Details for forming the Easy Box. The completed
box is shown at A. Information concerning parts

B and C of the drawing is given in the text.
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HERE are a nuinber of different ways of meas-

uring capacitance. Perhaps the most common

one is the bridge method, which may be very
accurate over a wide range. However, the capu-
citance bridge cunnot be easily constructed by
the amateur, since it neceds a hand-calibrated
nonlinear scale. Another way is the resonance
method, where the frequency of a tuned circuit
made up of the unknown capacitance and a
precisely known coil inductance is measured and
the capacitance found by ecalculation. This
method is slow und tedious, and not very accu-
rate, but is quite good for small values of capusc-
itance. Various direct-reading capacitance meters
have appeared from time to time, such as the
Tektronix which works by measuring the differ-
ence in frequency between two oscillators, one
of which is controlled by the unknown capac-
itance while the other is fixed in frequency.
Meters operating on other principles have been
described in amateur magazines. However, most
of them have two limitations:

1) The scale is nonlinear and requires hand
calibration.

2} Only a relatively small range of cupucitance
can be measured.

While the meter described in this article has
its limitations, it will measure capacitance
quickly and accurately over 4 wide range. 1t has
4 linear scale, and covers values from 10 pf. to
100 pf. in eight ranges. The instrument is quite
simple, is uncritical in construction, and uses
standard and easily obtainable parts thronghout.

This instrument has been found particularly
uscful in measuring the values of mica capacitors
with obscure color codes. A large number of
capacitors in disposals equipment are color-
coded, und are useless unless their values can
be estublished. Since at least six different codes
have been used from time to time, the only

e Tl:1e Worcester Foundation for Experimental Biology,
Shrewsbury. Mass.

measures capacitances from a few picofarads up to 100

microfarads. Controls from left to right are range switch,

zero-set, and function switch. The capacitor of unknown
value is connected across the terminals below.

really satisfactory way of evaluating them is by
direct measurement.

Theory of Operation

The meter consists of a voltage divider made
up of the unknown capacitance and u fixed
resistor, across which u constant alternating
voltage is uapplied. The voltage across the
resistor is amplified and measured on a meter
calibrated in capacitance. Consider the cireuit
shown in Fig. 1. A capacitor of value C farads is
connected in series with a resistor of value R
ohms, and an alternating voltage of V volts

Wide-Range Capacitance Meter

Direct-Reading Instrument with Linear Scale

This easily constructed meter will
take the guesswork out of determin-
ing the value of a capacitor by one of
the various coding systems that have
been in use from time to time. It
should be particularly attractive to
those who depend frequently on sur-
plus or bargain components.
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applied across the combination. Let the fre-
quency of T be f cycles per second, and let the
voltage across R be 1'wr.

Now the impedance of the resistor at any
frequency is R ohms. The reuctance X of the
eapacitor ut fis given by :

Xc = LC ohums.

2n

The total impedance of the divider ig given by:

o, (1Y
7 = \/Ir! + (:';l_(}) ohms.
Nince the combination is a simple voltage divider,
VR

Vr =

By squaring and rearranging,

Tn

(1)

(' =

f.’.rrfR\//i
If Vg is small relative to V', the expression may
he written:

R

....... (2)
Then Vg is directly proportional to . Thus, Vr
may be meusured und the meter calibrated in
capacitance. 1t is clear that the error in assuming
(2) from (1) increases us Vg increases (ull other
terms constant), und thus the inaccuracy of the
meter from this source will be greatest at full
scale. The range-selecting resistances are chosen
80 that Vg is about 3 per cent of V at full scale

on each range.
% ‘..’n,ffR’V)
Vr

\ftf&’—ni

Per cent error =

100 — (

= 100 —

100 Ve

If, us in the meter deseribed, Vr = 200 millivolts
and V = 6 volts,

. 6 100

Per cent error at full scale = 100 — i< li

\ 35.96

o2 — (.06 per cent.

This error is insignificant in comparison with
other errors in the instrument, such as meter-
movement inaccuracy and inaceuracy in the
range resistors.
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Leakage-Resistance Table

Capacitance Range Leakage Resistance

10 pf. 3000 megohms
100 pf. 300 megohms
0.001 uf, 30 megohms
0.01 pf. 3 megohms
0.1 uf. 300,000 ohms
i uf. 30,000 ohms
10 uf. 3000 ohms
100 pf. 300 ohms

This table shows the leakage resistance that will result
in a 10-per-cent error in capacitance measurement at
meter full scale for the range indicated.

The Circuit

The amplifier consists of a 6BLS triode-
pentode, followed by a 124 U7 cathode follower
to provide u low-impedance source for the meter.
To compensate for line-voltage variation and
tube aging, s calibration control is included
on the front puanel. It is set by switching the
range swilch to cauBraTe, and adjusting £
until the meter reads full scale. The other ranges
will then be correct automatically, except the
two lowest ones, which require zero adjustment.

The zero control balances out hum picked
up by the input leads, which is significant on
the two lowest ranges. A small variable amount
of u.c. of opposite phase to the hum is applied
to the grid of first stage via a cupacitor, C'2, made
of u couple of turns of insulated wire wound
around a short unshielded portion of the input
lead. The shield of this lead should be grounded
only at the tube end to minimize hum. The
required phase i8 found experimentally and,
should the zrzro control fail to work correctly,
the leads from the transtormer should be re-
versed. This control is adjusted to give a mini-
mum reading on the 10 pf. range when noth-
ing is connected to the terminals, and allows a
zero error of less than 0.5 pf. when adjusted
correctly. Since the hum pickup changes when
the instrument is put in its case, the hum control
should be mounted on the front panel.

The function switch, Sy, has three positions:
LEAKAGE, SAFE, and CAPACITANCE. The ca-
PACITANCE position is spring-loaded and, to
meusure capacitance, the switch must be held
down. This prevents the meter movement from
being damaged by large wmounts of hum while
the capucitor i8 being connected and the fingers
are in contact with the terminals. In the sarw
position, s resistor is connected across the
capacitor to discharge it after a leakage test. The
meter diodes are not disconnected during a

L3 T

Fig. 1—Basic circuit
of the direct-read-
ing capacitance
meter.
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12AU7A

RANGE(S))
I - 10pf.
2 - 100pt.
3 -.00lpf.
4 - .oluf,
S~ jpf
6 = il
7 - oMl -
8 - 1o0pf. o
S - LEAKAGE
10 - cAL. Rp 22MEG,
"—i ZERO
C2
10
UNKNOWN O MEG.
CAR
528 5 »
¢ CRiLY. A CR3
6BL8 12AU7TA /

1.

e a

FUNCTION (S,) 6800 s +_
€ - MEASURE CAPACITANCE . o s allls CReX 507 MR
5 - SAFE ¢
L - Leakace Jil . 3 i
o o
lisv.ac.

Fig. 2—Circuit of the direct-reading capacitance meter. Capacitances are in uf.; resistances are in ohms (K= 1000)
unless indicated otherwise. Capacitors not listed below are paper or Mylar except where polarity markings
indicate electrolytic, Resistors are V2-watt unless indicated otherwise.

C,—Silver micq, 1 per cent.

C:—Seetext.

CR1-CRy, incl.—Any general-purpose germanium diode.

Ri, Ra—Linear control.

Rs—Slider-adjustable. Set for 250 volts output with load.

$1—Single-section single-pole ceramic rotary switch (10
positions used).

leakage test because they have no effect on the
circuit while d.c. is passing through them.

One unusuul feature of the circuit is the
3.3-megohm resistor in series with the grid of
the 6BL8 pentode. This resistor has no effect
on the capucitunce ranges, but serves to isolate
the amplifier while leakage tests ure made. It
was felt undesirable to switch this point, as
doing so would increase struy cuapacitance ut
this point. This would cause sume inuccuracy
on the lowest ranges.

Tu ensure that the amplifier is linear, a couple
of precautions were tuken in the design. The 47K
resistor in series with the meter lead swamps out
any nonlinearity in the wmeter diodes at low
current. The cathode follower provides a low
impedance source for the meter.

The 0.05-uf. capacitor from the plate of the
6BLS8 pentode valve to earth was found necessury
to prevent oscillation at high frequencies induced
by the proximity of the input and output leads.
It has aimost no etfect on the gain of the amplifier
ut line frequencies, but reduces it considerably
at higher frequencies.

Leakage Measurement

One basic defect of this form of capacitance
measurement is that a leaky capacitor gives
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Sa—Single-pole 3 position nonshorting lever switch,
one position spring-loaded (Mallory-Grigsby
6M22134, one pole used).

Ss—S.p.s.t. toggle switch,

Ti—Power transformer: 125 volts, r.ms., 50 ma.; 6.3.
volts, 2 amperes.

a falsely high reading. For this reason a leakage
test is included in the instrument. The approxi-
mate leakage for a 10-per-cent error at full scale
is given in the tuble. However, this defect is only
minor gince:

1) The ecapacitance of leaky capacitors is
gencerally unimportant, because they are usually
discarded.

2) Although only a very small leakage will
cause large errors on the 10-pf. range, tnost
capacitors in this runge have micu, ceramic or
air dielectric und have very low leakage.

3) The eapacitors which commonly develop
leakage are the high-value paper-dielectric types,
and even a few niegohms leakage on the higher
ranges has little effect.

The leakage tester consists of a triode biased
almost to cutoff by its own large cathode resistor.
The meter is placed in the cuthode lead and
measures the cathode current, which is negligible
when there is no positive voltage on the grid.
When any positive voltage is fed to the grid
through o leaky capacitor, the tube starts to
conduct, and the meter reads. The test is quite
sensitive; 300-megohms leakage corresponde to
about 10-per-cent deflection. However, a dead
short uacross the terminals simply reads full
scale and does not damage the meter or the tube.
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Note that this check will not, reveal leakage that

may cause significant errors on the 10-pf. range.
"To provide a test sufliciently sensitive for this
range would be beyond the scope of the simple
nature of this instrument.

Since no pelarizing voltage is provided, it may
notbeagoodideatomeasurcelectrolyticcapacitors
with this instrument, because there is 6 volts of
a.¢. across them when connected for measurement.
[Towever, in practice, I have measured electrolytic
capucitors with apparently no harmful effects.

Procedure for Measuring Capacitance

Switch the meter on, and wait ten minutes or
80 for the instrument to warm up. Then switch
the range switeh to calibrate and adjust the

calibration control until the meter rewds full
scule. Then switch to the 10-pf. range, and
adjust the zero control for minimum reading
with nothing connected to the terminals. Then
connect the unknown capacitor and measure its
leakage. 1f it is not leaky, its capacitance may
he measured.

Start with the range switch on a higher range
than the expected value of the ecapacitor, and
switch down until the reuding is as high us
possible without slamming the meter. The
capacitance may then be reud directly from the
meter. When using the meter for long periods,
the calibration should be checked every half
hour or so, depending on the line-voltuge varia-
tions in your area. [@sv—]

o Tectuical “opico

Noise Figure and Receiver Noise

TN a recent letter to W2LVQ, regarding the lutter’s

2-meter converter article in QST for June, 1964,
Donald Halford, WOJVD, Boulder, Colo., makes
suome points regarding the noise-figure concept.
We quote in purt: ‘While one may imagine un
‘ideal receiver’ that would ‘malke no sound what-
ever without an antenna connected,’ it is almost
ulways misleading to judge the noise figure of a v.h.f.
receiver in this way. The hypotheticul perfect re-
ceiver with a zero-db. noise figure could have wuny
magnitude of noise output with its antenna discon-
nected, depending on the adjustment of the front
end. The rest of the article is quite good, and my
criticism is directed only ut the closing paragraphs.’’

‘This points up the chance of error in a practice
that is common in v.h.f. circles: listening for the
noise increuse when the untenna is connected to the
converter front end. The degree to which this can
lead to misconceptions about the receiver’s per-
formance depends on the frequency, aumong other
things, since the amount of external noise that will
show up when the autenna is connected drops off
shurply with frequency in the v.h.f. range. At 50
Me., the simple antenna on-oft check will usnally
suffice, for external noise is so high that almost any
receiver that is working well will show a consid-
crable noise increase with the untenna on. At 144
Mec. und higher the situation js quite different.

Inless yours is an extremely noisy locution, you
may have trouble telling whether the noise goes
up or not, when you connect un antenna to your
receiver, because only the hest 144-Mec. front ends
are capable of detecting external noise. Even small
variations in front-end adjustment, which cause
the noisc the receiver makes to vary, cun make quite
:s difference in the way the receiver responds to the
antenna load. If the first staye is regenerative at all
(and most stages are, when operated with no input-
circuit load) it may muake more noise with the an-
tenna off than on. A better approximation at this
frequency is to tune up for maximum noise with
the antenna connccted, and then short the first
r.f. amplifier grid to cuathode. This considers the
receiver to ‘‘start’ with the first grid, and lumps
the entire input circuit including the antenna into
the thermal noise source.
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This procedure still doesu’t *‘measure’ noisc
figure. The only way that this can be done is with
4 noise gencrator, and even this can be suspect
except as u means of comparing receiving systems.
Unless the noise generator is one of the best lubora-
tory types, and the person using it knows his way
around with such devices, the results at frequencies
above ibout 200 Mec. cun leave quite u bit to be
desired, if one wishes to quote real figures for re-
ceiver performance.

‘The simple noise generator provides a good start
on receiver adjustment, at any frequency where its
noise can be heurd, but probably the best u.h.f.
check of all, for most of us, is that provided by actual
reception of & weuk signul. To try to adjust a re-
ceiver, or compare two or more, in reception of
distant signals is a frustrating business, wus signal
levels muy vary at a rapid rate if the source is more
than a few miles distant. A solution to this problem is
atforded by a low-powered transistor oscillator-
multiplier that can be put up somewhere in the
radiation pattern of the antenna, und its onutput
level adjusted so that it is just barely heard, with
the recciver working well and the antenna aimed
‘‘on target.”

Such a device provides an instant check on all
components of the receiving system. If you can hear
it you know you're in business; if you cun't, you're
in trouble. This, ufter all, is what we really need to
know, in working on bands where occupancy is low
and the best of receiving facilities is & must. —
W11{DQ

Fifty Years of ARRL
%)

M A bound 152-page reprint of the
M gold-edged historical articles which
tjappeared in the 1964 issues of QST
Wis available from the ARRL for one
: dollar postpaid. Titled Fiffy Years of
MARRL, the book covers the highlights of
td ARRL and amateur radio history dur-
ing the fifty years from 1914 to 1964,
M cand will make a companion piece to
Mthe classic 200 Meters and Down, a
g reprint of which is also available from
jdthe ARRL for one dollar.
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V.F.O. Stability — Recap
and Postscript

An Examination of Some
Design Principles, Old and New

BY GEORGE GRAMMER,* WIDF

c.w. keying it became desirable to build an

experimental v.f.o. for obtaining quantitative
information on stability. While there is an ex-
tensive literature on oscillators, performance
data of a kind that is of interest in the keying
problem appeur to be searce. We set out, there-
fore, to get some figures in areas where they were
needed.!

The experimental work uncovered a few things
which, su far as the writer knows, have not been
ireated before. In addition, others were found
not to have had sufficient emphasis placed on
them. 1t therefore scems to be an appropriate
time to review the principles of v.f.o. design and
esonstruction, with particular reference to fre-
quency stability. Although the present article
is concerned with vacuum-tube applications, w
corresponding look has been taken at transistor
v.f.0. operation, und those uspects peculiar to
iransistor oscillators will be discussed in @ sub-
sequent article.

'[N the course of looking into some aspects of

Overall Approach

It would be pointless to assert that there is
only one solution to the many problems in v.f.o.
design. Kxamples of equally good results secured
by ulternate methods alwuys can be produced.
However, a choice of systems has to he made, and
after considering the several conditions that

* Technical Editor, Q8T

! Along with the dearth of quantitative information,
there is often no indication of the probable teasurement
necuracy when data are given, The measiwements necessary
to our work could be made to an accuracy within 44 to
[ evele per inegacycle, and momentary phase shifts of
less than a few degreex could readily be detected,
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must be met for good keying, the coneclusion
was reached that the conversion-type v.f.o. hud
enough advantages to overbalance its disad-
vantages.

In s.a.b. equipment, where the conversion
system is a practical necessity, the tunable os-
cillator commonly operates in the neighborhood
of 5 Me., a frequency which also was suitable for
oir purposes. A guinea-pig v.f.o. therefore wus
construeted according to the skeleton diagram of
Fig. 1. As it was intended to be a crystal sub-
stitute for transmitters in which frequency multi-
plication is used for getting on the amateur bands
above 3.5 or 7 Me., it was designed for primary
output in the 3.5-0Me. band with provision for
doubling frequency to 7 Me. Thus it could re-
place both 3.5- and 7-Me. crystals.

This, incidentally, is not the best way to
utilize the conversion system, since instabilities
are multiplied awlong with the frequency. How-
ever, it does not suffer in comparison with the
non-conversion v.f.o. on this point.

A critical look at the transmitting
v.f.o. under the right illumination
brings some aspects of design and
construction into different perspec-
tive. This article is specific on points
thatusually are treated only vaguely,
gives a different slant on others that
have become a matter of rote, and in-
troduces new wrinkles for unearthing
and curing defects that often go un-
corrected.
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would.be

Multiplication of tuning rate on different bands
is always a problem when frequency multiplica~
fion is used. An adequately slow rate on 28 Me.
requires an extremely limited tuning range on
3.5 Mec. A compromise was reached here by mak-
ing use of inexpensive surplus crystals spaced
at{ 25-ke. intervals in the conversion oscillator,
With & tunuble-oscillator range of about 30 ke.
(for overlap) the tuning range is 200 ke. per
crystal on 28 Me., 150 ke. on 21 Me., 100 ke.
on 14 Me., and so on. This fits actual operating
practices pretty well from 7 Mec. up, but is re-
strictive on 3.5 Me., where six crystals will cover
only the first 150 ke. of the band.

Oscillator Requirements

Amateur operation is like that of no other
service, in that it consisls of relatively short
periods of communication which are rarely on
the same frequency for more than an hour or so,
and usually much less. We move around in our
bands, sometimes only a few kilocycles but more
often over a considerably wider range, and we
jump from band to band. What we need, then,
is the best possible short-term stability.

The question of whether a v.f.o. will hold
within some stated number of cycles over a period
of weeks or months at an untouched dial setting
is of little practical importance; the dial isn’t
going to be left alone for very long if much
operating is doune. However, a v.f.o. that has
good short-term stability usually also will do
very well in holding long-term culibration. In
fact, it can do better than most read-out devices
or the operator’s ability to reset them.

TUNABLE OSC.}| . ' ouTPUT
APP. 5 Mc. MIXER AMPLIFIER >3.5 and 7Mc.
N
CONVERSION
0oSsc.
(XTAL)

fig. 1—Block diagram of the conversion-system v.f.o,

Causes of Instability

The principal causes of an unwanted shift in
the frequency generated by an oscillator are:

1) Voltage variations - a change in the volt-
age applied to any eleWeni. of the active device,
be it tube or transistor, is accompanied by a
change in characteristics that reflects as a varia-
tion in frequency;

2) Loading — a change in the load on an os-
cillator changes its operating conditions and in
turn causes the frequency to shift;

3) Temperature — the electrical values of all
components vary with temperature, and these
variations in turn affect the frequency; and

1) Shock and Vibration — these, too, cause
changes in the electrical values of components
or the circuit as a whole.

An exceedingly annoying effect, not readily
‘classified, is an unpredictable sudden jump in

September 1966

frequency usually associated with minute in-
stabilities in components (particularly fixed
capacitors and resistors) or construction.

It is ‘well established that the circuit-design
feature of most benefit, especially in reducing the
effects of vollage changes, is luose coupling bhe-
tween the tube and frequency-determining cir-
cuit. To make the most of this, the tuned circuit
must have g high operating ¢ and the tube must
have a high value of trausconductance. If the
loose-coupling principle is observed the rest is
theoretically just detail. However, it is these
““mere’’ details that muke the difference between
& good v.f.0. and a poor one.

The Oscillator Tube

All the oscillator circuits in common use are
basically triode circuits, whether or not the tube
has more than one grid. The widely used “hot~
cathode” oscillator is generally a Ilartley or
Colpitls having the anode grounded for r.f.
When a screen-grid tube is used as an electron-
coupled oscillator, Fig. 2, the screen is the prin-
cipal anode, with the plate helping out to an ex-
tent that depends on the form that the plate cir-
cuit takes. 1f the plate circuit is tuned to the
generated frequency, the plate itself is partially
disconnected from the oscillator circuit because
of the plate-to-ground impedance of the tuned
circuit.” Because slight detuning of this cireuit
reduces the impedance, detuning puts the plate
more-or-less in parallel with the screen. The
effect of varying an output tuning control, then,
is to change the tube characteristics — inevitably
accompanied by a change in the oscillator fre-
quency.?

Very frequently the plate circuit is nominally a
resistor or r.f. choke, as in Fig. 3. This “untuned
output cireuit” is actually a capacitive reactance
{consisling of the oscillator tube's output capaci-
tance, the following tube’sinput capacitance, and
stray capacitance in the circuit) in parallel with
the inputl resistance of the following amplifier.
Unfortunately, tuning the following tube’s plate
circuit usually causes a change in its input capaci-
tance or resistance, or both. This is turn affects
the oscillator frequency, since the e.c.o. plate
load is not. constant.

What this adds up to is that the electron-
coupled oscillator hy ¢tself is not the answer to all
stability problems associated with reaction of
following-stage operating conditions on the os-
cillator frequency. The clue to effective isolation
lies in the use of a buffer amplifier so designed
that nothing that may happen in its output cir-
cuit can have any effecl whatsoever on the os-

% For this reason, the ruted transconductance of a tetrode
or pentode does not constitute u real figure of merit for the
tube as a stable oscillator in a circuit of this type. The grid-
to-screen transconductance, which is not published, is a
highly important factor,

8 Capacitive coupling between the plate and grid, another
cause of frequency variations with plate-circuit tuning,
often iy blamed for the enfire plate-tuning reaction, al-
though it is only partly responsible. Stray coupling between
the output and oscillator circuits also can be harmful, but
the remedy for this is obvious.
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PLATE-CIRCUIT EQUIVALENT

e
HIGH ~
RES.

+ .
AT RESONANCE BELOW ABOVE
RESONANCE RESONANCE
Fig. 2—Electron-coupled oscillator with tunable plate
(output) circuit. The three possible equivalents of the tun-
able circuit are shown in the lower drawings. Since the
a.c. component of plate current hds to flow through the
plate tank, the effect of varying the plate tuning control
is to change both the amplitude and phase of the plate’s
contribution to the oscillator operation.

cillator. Practically, this means that the buffer
must be used for stability only, not for power
output. I't should not be asked to develop more
than a couple of volts of r.f., and that only into
a circuit whose constants are not subject to varia-
tion. Gain, either in power or voltage, is the last
thing that should be expected of 4 true buffer.

A pentode amplifier — one designed for use in
receiving applications and therefore having very
low plategrid capacitance —.will provide well-
nigh perfect isolation in a4 properly-designed cit-
cuit. Tube structures suitahle for this are to be
found in several dual tubes, the other structure
being a triode which, in general, will have ex-
cellent characteristics as an oscillator. A medium-
w triode and sharp-cutoff pentode make a good
combination; the latter usually has lower grid-
plate capacitance than the remote-cutoff type.
Better overall performance can be expected from
such a pair than from the tetrodes or pentodes
commonly used singly as e.c.o.s. No more com-
ponents are nceded than for the e.c.o., and there
is still only one tube envelope.

After comparing characteristics of the various
triode-pentode types available, the 6USA was
sclected for the v.f.o. discussed here. It has a
high-transconductance triode! and a pentode
seetion with as low grid-plate capacitance as any.

The Oscillator Circuit

Theoretically, equivalent results can be ob-
tained from any of the several basic oscillator
4 Transconductance figures given in the tube data are
not strictly comparable from type to type, since no_two
tubes seem to he measured under the same conditions. The
published values therefore should not be taken tuoliterally.

24

circuiis. The writer prefers ithe Cuolpitts, since it
allows the use of large shunting capucitances
direcily across the tube eléments. The capacitance
vilues are iially about the same in either the
straight high-C circuit or the series-tuned version;
in_this case, the high-C' arrangement was used
in the thought thut a relatively sinall coil could
be. mide. more vesistant to vibration. In the
actual circult, Fig. 4, the number of compouents
in_tihe tank has been reduced to a minirmum;
the smaller the number, the fewer the chances of
running into.random frequency variations of the
type mentioned earlier.

One way_ of looking af the question of light
coupling between. the tank circuit ind the tube is
that the tube mus( see a low impeduance, es-
pecially as viewed from ils plate eircuit. That is,
the effective simplification in the {ube must be
low —just great endugh to susidin oscillation.
For this reason the L/( ratio must be low, tind
in Fig. 4 the ¢oupling is further reduced by muk-
ing the plate section of the cupacitarice, (s,
larger than the grid section, ("1 “Although the
effect of varying the capacitance Fitio was not
investigated extensively, the 2-to-1 ratio is a
quite satisfactory one for the 6USA triode, as
judged by results.

Hum Modulation

One_undesirable feature of the hot-cathode
circuit arrangement is that heater-cathode leak-
age or capatitance often causes frequency modu-
lation of the oscillator at the supply-frequency
rate. Although this becomes more appareni at
the higher multiples of the oscillator frequency, it
s sometimeg observable even at the fundamental.
It ¢an be avoided by grounding the cathode, as
is done in Fig. 4. If only a small frequency range
is to be covéred the tuning capacitor; ('3, can be
simply 4 ‘‘vernier” acrogs one of the other of
the main tink capacitors; it will not affect the
capacitance division o any noticeable extent. In
this case.it is across U1, If a Iarger tuning range
must be covered the tuning capacilor could he
across the whole tank. This would. require that
its rotor be ingulated from ground. Alternafively,
a split-stator capacitor conld be used.

ALTERNATIVE OUTPUT. CIRCUITS

I+ I+ I'+

Fig. 3—"Untuned'" output circuifs for the e.c.o. The equiva-
lent is the same in both cases, since an Ff.f, choke {at its
uvseful frequencies) acts as_a small capacitance in parallel
with a large résistance. In the circuit at the right, R is
composed of the plate resistor {or the choke equivalent
resistance) in pdrallel with the input resistance of the fol-
lowing stage. Cincludes all tube and stray capacitances.
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CXCEPT AS (NDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS (pf.);
OTHERS ARE IN PICOFARADS ( pf. orR pufl);
RESISTANCES ARE (N OHMS; K = (000.

RFC,
750 ph.,

C;, Cg, C4, C5—Silver mica.

Ca—Capacitance range dependent on bandspread range
desired. Capacitor in Fig. 5 is 50 pf. (Millen
19050).

C», C;—Disk ceramic; value not critical, but should have
low reactance at operating frequency.

L,—For 5 Mc., approximately: 9 turns No. 18, 1 inch

With the grounded-cathode circuit it is nec-
essury to use parallel plate feed. The choke should
be one that iy good at the operating frequency,
but otherwise it is not a critical item. Neither is
the plate blocking capucitor, ('4, although the
simaller its capacitance the looser the coupling
hetween the plate und the tank. A silver mica
capacitor is advisable for best stability.

Plate-Voltage Stability

The circuit features already discussed are the
primary ones in determining the frequency sta-
bility with changes in plate voltage. This point
has had so much attention over the years that it
hardly nceds more discussion. The question is
lurgely academic, if the oscillator is not keyed or
otherwise turned on and off, becuause the plate
voltage ordinarily will be stabilized by a voltage
regulator. However, this is no excuse for neglect~
ing to muke the best possible oscillator in the
first place. The circuit should be designed for as
good voltage stability as it is possible to get —
before adding the VR tube or other meuns of
regulation.

Tt is characteristic of oscillators that the maxi-
mum rate of frequency change with a change in
plate voltage oceurs at the fowest voltages. For
this reason the voltage should be as high as is
consistent with the somewhat conflicting re-
quircment that for minimizing tube heuting the
power input should be low. With a small triode
such as the one in the 8URA, which hus a rated
plate dissipation of 2.5 waltts, 105 volts is a
reasonable vulue for the plate voltage. In the
cireuit of Fig. 1 the plate input is 0.7 watt.

Heater-Voltage Stability

Although plate-voltage variations resulting
from changes in line voltage are easily overcomne
with a simple regulator, the line-voltage varin-
tions continue to be transmitted to the tube
heater. The oscillator frequency is, in gencral,
sensitive to such changes. However, the reaction
is not quite the same as that caused by a change
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Fig. 4—High-C Colpitts oscillator.

See text for discussion of functions

and values. Dashed [ine represents
the shield box shown in Fig. 5.

diam., 8 turns per inch (Miniductor 3014 or
equivalent).

For 2.5 Mc., approximately: 19 turns No. 20, 1 inch
diam., 16 turns per inch (Miniductor 3015 or
equivalent).

Ri, R2, R3—Y2-watt composition,
REC1—750-uh. r.f. choke (Millen 34300-750).

in plate voltage. If the line voltage fluctuates —
as it often does when the load of a power ampli-
fier is keyed on and off — the reaction usually
takes the form of a fairly rapid, although not in~
stantancous, frequency change fotllowed by a not-
too-slow drift. The effect of heater voltage on
frequency has too often been ignored in writings
about oscillator stability, although it has had
attention in a recent article.?

In the carly work with the oscillator described
here, frequency shifts of the order of 170 cycles,
gver a period of 20 to 30 scconds, were found to
oceur when the line voltage was changed rapidly
from 100 to 130 volts, even though the VR regu-
lator held the plate voltage constant. A separate
heater supply was installed with Variac control,
and it wus found that the frequency variations
were caused entirely by heater-voltage changes.
Kurthermore, the frequency changes were much
too rapid to be attributed solely to temperature
changes in tube elements. The oscillator plate
voltage at this time was 30 volts (through a
dropping resistor from a regulated source) and
the grid leak, K1, wuas one megohm. Both values
are in line with the “maxim” that low plate
voltage and a high-resistance grid leak should be
used for hest stability.

In looking for ways to reduce heater-voltage
effects it was found that a higher plate voltage,
105 volts directly from the VR tube, and a lower
grid-leak resistance, 10,000 ohms, effected a
worthwhile improvement. Also, it was observed
that tubes varied in their sensitivity to heater
volluge, and in particular that the 6UJ8A wus
markedly superior to the older 6U8. This may
be related to the difference in heater construction
in the “controlled-warm-up'’ tubes.

Further investigation showed that the recti-
fied grid voltage of the oscillator reacted almost
immediately to asudden change in heater voltage.
Since this presumably conld only be caused by
a ('h‘nugo in 4mpl|ﬁcatlon H xuggebted a pnsblblv

’(-nrdon “A Dnﬂ‘erent Type of V.F. O Cireuit,” QS 7'
July, 1965.
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to stabilize the
amplification. The simplest method of adding

remedy, negative feedback,
negutive feedback, an  un-bypassed cathode
resistor, was tried with encouraging results. This
resistor is K3 in Fig. 4. The more resistance the
better, up to the limit where the oscillator will
refuse to start when plate and heater power are
turned on simultaneously. A value of 390 ohms
was found to be optimum, in the sense that the
improvement was almost maximum and the cir-
cuit started willingly with any of a collection of
tubes. The fact that the resistor adds d.c. bias is
incidental; bypassing the resistor for r.f. destroys
the action completely.

As a result of these several changes, the fre-
quency shift with the same change in line voltage
was reduced to a total of 5 to 10 cycles, depend-
ing on the particular 6U8A in use.5 The major
improvement came from the cuthode resistor.
Cathode-resistor stabilization was subsequently
applied to triode oscillators in other equipment
with equivalent results.

A beneficial effect of this type of stabilization
is that rapid variations in frequency are elimin-
ated. If the line voltage is suddenly shifted 20 or
30 volts in either direction, there is no detectable
change in frequency for a few seconds, and if the
voltage is quickly restored to the original tigure,
no frequency change occurs at all. In other words,
the oscillator is impervious to transient ‘“ bumps”
in the line voltage. If the line voltage is shifted
and then maintained at the new value, there is a

€ \With & 560-obm cathode resistor it was reduced to 1 or
2 eycles under the same conditions, but some tubes would
not start oscillating with this much resistance unless the
circuit was given a shock by touching the grid connection.
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Fig. 5—OQscillator tank
circuit construction. The
containerisa 3 X 4 X
S-inch  Minibox. The
components enclosed in
the dashed box in Fig.
4 are mounted on a
rectangular plastic
plate supported at the
corners by ¥-inch pil-
lars. The fixed tank
capacitors rest flat on
the plastic plate, and
oll components are
solidly supported.

very slow drift beginning after a few seconds.
However, since the total frequency change is
small the fact that the frequency has shifted is
seldom perceptible to the ear, either as a change
in c.w. beat-note frequency or as a change in the
“quality” of an s.s.b. signal. The residual shift
is probably an wctual temperature effect, which
would be expected to be slow.

Frequency Drift

The slow change in frequency — ‘““drift’’ ~-
with changes in temperature has several possible
causes:

1) Heating of the oscillator tube, which causes
small changes in interelectrode capacitances and
operating characteristics.

2) Changes in the electrical values of com-
ponents because of changes in the temperature
of their surroundings.

3) Similar changes in component values caused
by direct conduction from u high-temperature
source such as the tube.

4) Changes in electrical values of components
because of internal heating from current flow.

Tube Heating

The tube generally gets blamed for a major
share of the drift, especially the “warm-up’’ drift.
In many cases it actually is responsible, but not
for reason (1) listed above. What really happens
in oscillators constructed according to the mania
for short leads is that. the tube is too close to the
tank components; the heat it generates is only
too cffective in raising the tank-circuit tempera-
ture.
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This is not 1 new thought by any meuans.”
However, the fact that there are two ways by
which tube heat can be transferred to the tank
does not secem to have been emphasized. The
obvious one is by radiation and ¢onvection from
the tube envelope. In the first layout tried for
the oscillator being discussed, the tank coil and
tuning capacitor were mounted exactly as shown
in Fig. 5, but the tube socket was mounted on
the back wall where the two leads now leave.
The tube extended horizontally outside the box,
so the wall protected the tuned cirenit from ra-
diated heut. ('y and Cs were mounted right at the
socket, with leads of almost zero length. A num-
ber of drift runs were made, with curves A and
R, Fig. 6, being typical. The frequency changed
350-100 cycles during the first 20 minutes, after
which the oscillator stayed nominally on fre-
quency (within 50 cycles) for the next two hours.
As the cover was not on the box during these runs
the tank circuit components were in open uir,
Room temperature was essentially constant dur-
ing the period.

On the assumption that the rapid initial drift
was caused by heat conducted through the tube
pins, Cq and s were moved to the location shown
in Fig. 5, between the coil and tuning capacitor.
T'he character of the drift was changed completely
as a result of this simple modification, us shown

800—— ¢ -
; o
400 ; A L~ /i
——— . L
ol BNUBEE
{1
I
200} / —
| Lt cl 1
100 ] et ] T
=1 1] NN
4 30 60 90 120 150
TIME IN MINUTES

Fig. 6—Typical frequency drifts with short leads between
fixed tank capacitors and tube (A and B) and with the
tank-circuit layout shown in Fig. 5 (C, D and E).

by curves €, D and E in Fig. 6. It would be
difficult to say just where the “* warm-up’’ period
ends, but the important point is that at no
time is the drift rapid enough to be noticed in
ordinary operation. A ““cold start.” in these tests
means that all power to the oscillator had been
off for at least 12 hours prior to the test, and that.
measurements were started 2 minutes after
turn-on. This allowed just enough time for the
tubes Lo get their operating characteristics up
to par.

7 A highly effective remedy was used by Gouodman in a
v.f.o. described in September 1949 @ST, where short lengths
of coax cable were connected between the tuned cireuit and
the tube. Thisidea wus carried farther by long (* Cutting
Down V.F,Q. Drift,” @S7', August, 1952) by making the
tuned circuit an entirely separate unit — the *remote-
tuned’’ v.f.o.
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From u practical operating standpoint there
appears to be little basis for choice between the
two sets of ciurves after a 30-minute warm-up.
But during that 30-minute period the C-D-/
set is fur better; the transmitter can be put into
operation immediately, with no annoying initial
drift. The total drift is likewise less over a longer
period of time, but the difference is hardly enough
to be perceptible in the setting of the tuning dial.

Tn considering the curves, it should be kept in
mind that the tank circuit was well ventilated
in these tests, and was not subjected to general
heating such as would occur in the stove-like
atmosphere of a crowded complete transmitter.
In other words, the curves show primarily the
effect of heat conducted from the tube to the tank.

Tube Capacitances

The remaining effect of tube heating — that
i, the changes in interclectrode capacitances of
the tube as it warms up — was investigated by
the simple process of allowing the oscillator to
stabilize over a period of several hours, then
removing the oscillator tube and quickly plug-
ging in a cold one.

The maximum frequency drift that could be
attributed to tube changes ulone, in several
tests of this type, was approximately 25 cycles
at a test frequency of about 5 Mec. The time
required for the new tube io settle down was
15 to 20 minutes. This cause of drift seems to
have beeu sumewhat overrated.

Components

If the tube itself is a negligible factor in fre-
quency drift — as it should be in a high-C' circuit
~- the onus falls on the other circuit components.
Since the electrical values of all components are
affected by temperature, two things logically
should be done: first, select types of components
that are least affected; and second, keep their
temperature as constant as possible, especially
during an operating period.® (In line with the
earlier assertion wbout calibration, it does not
mautter if the frequency is different ui the same
dial setling in different operating periods; what
we want is o v.f.o. that will hold its frequeuncy
hetter than the other fellow's receiver does whzle
we're in contact with him.)

Silver-mica capacitors have quite low tempera~
ture coefficients, as is well known. The ones
shown in the oscillator tank photograph are the
old-style molded ¢ postage stamp” type. The
more modern *‘dipped’’ type was substituted,
but the drift wus greater. We have no explanation
for this, since temperature-coefficient data were
not available ou the postage stamps and they
could not be compared with the dipped variety
in this respect. The latter appeared to be within

(Continued on page 154)

8 There is another school which says let it drift and then
udd compensation to overcome it. Where it is impossible to
use uptimum circuit design and layout practices this may be
the only apptoach open. However, the hetter the per-
formance without compensation the euasier it is to get still
better performance with it.
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7

Gimmicks anz Gadgets

Zener-Regulated Low-Current

Transistor Supply

N many transistor applications a d.c. power
[ supply having very good voltage regulation is

required, und while dry buatterics may meet
this requirement nicely when fresh, they become
less “stiff” as they wear out. If a.c. can be used
the regulation cun be maintained indefinitely,
and the first cost is the last cost. The supply
shown here, built to power an experimental con-
version-type v.f.o., is useful cither as test-bench
equipment or as a component that can be dropped
into a chassis assembly.

The circuit, Fig. 1, is not at all novel; it is sim-
ply a voltage doubler working from u 6.3-volt
filament transformer, plus a filter and a Zener
voltage-regulutor diode. By selecting the appro-
priate diode the output voltage cun be placed at
practically any desired value in the G- to 12-volt
range. (Diodes are available in 1-volt or smaller
steps in this interval.) The load current was not
expected to be more than 30 or 40 ma. in the
writer’s case, and for currents of this order the
filter capacitunces are adequate, in conjunction
with the smoothing contributed by the diode
regulator. (The advantage of the minimal ca-
pacitances is that the capacitors are physically
small.) For larger currents all capacitances should
be increased in proportion to the increase in load
current.t

Ry und R, in series act as a current-limiting
resistor for the regulator diode. In addition, 72}
doubles as a filter resistor between the input and
output capacitances; although it could be omitted
entirely, it does help filter out the higher harmon-
ies of the rectified a.c. In general, Ry should have
the lion’s share of the total resistance — at least
two thirds of it -~ because there must be an ap-
preciable voltage drop between point A and the
positive output terminal if the 200-pf. capacitor
is to contribute much to the filtering.

Fig. 2 can be used to find a first-upproximation
value for the sum of &) und Ro, provided the ca-
pucitances are as given in Fig. 1, and assuming
that the regulation is to hold for line voltages
down to 100. For example, if the maximum out-
put current needed is 25 ma., the totul current
ean be assumed to he 300 ma., allowing 2 minimum
of 5 ma. for the diode. As shown by the solid
curve, at 30 ma. the approximate d.c. voltage at

t An effective method for larger currents is the ‘‘elec-
tronic filter,” used in the power supply described by the
writer in June 1962 QST. However, the output of thatsup-
ply was not regulated.
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the filter is 15.5 volts. If the diode regulates at 8
volts, the difference, 7.5 volts, must be dropped
in ) und Ry. At 30 ma, this requires a total re-
sistunce of 7.5/0.03 = 250 ohms. K, could take
75 ohms of this total, and the nearest standard
value, 180 ohms, could be used for Ra.

The results obtained using Fig. 2 will not be
exact, for a number of reasons, but will give a fair
sapproximation of the amount of resistance
needed. If the range of line voltage over which
regulation must be maintained is critical, the
resistunce valucs should be adjusted experimen-
tally to fit. Usually, R, as calculated above can
be used without chuuge, Rg ulone being adjusted
to the required value.

Zener Regulators

Voltage-regulator diodes may differ among
themselves considerably, even when rated for
approximately the same Zener voltage. A couple
of bargain-counter unbranded diodes originally
tried in this power supply gave very disappoint~
ing results; the output voltage varied over a
range of about a volt when the line voltage was
swung between 100 and 130. Subscquently, o
number of branded diodes were tested, and al-
though uniformly much superior to the “bargain”
ones, still showed variations between types. The
difference appeurs to be in the “break” charac-
teristic; a “soft-break’’ diode will show a smooth
variation in voltuge and a somewhat indetermi-
nate transition between regulating and nonregu-
lating. The ‘‘sharp-break” type will hold the

A N2
T AAA—-
1sV. J,
AC. = CRy *
' + D.C.
i —tm (4) 8%

cR, 4

—o

Fig. 1 — Circuit of the regulated power supply for tran-

sistors. Capacitances are in uf.; 0.01-uf. capacitors are

disk ceramic (a dual unit may be used); others are elec-

trolytic.

CR1, CRz—Any silicon diode having a p.i.v. rating of 50
volts or more; current rating 75 ma. or more.

CR3—Voltage-regulator diode; see text.

Ri, R2—V2-watt resistors; see text.

Ti—Filament transformer, 6.3 volts, 1 amp.
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Transistor power supply with regulated output voltage*
This circuit is useful for up to 12 volts output at load cur-
rents of 50 ma. or less. It is assembled on a piece of alu-
minum measuring 3% by 2Y2 inches on top, with ¥s-inch
side lips. The three screws holding the three tie-point strips
are longer than the lips are deep; this allows mounting the
assembly on a chassis as a unit, The regulator diode is at
the left in this view.

output voltage more constant over itg useful cur-
rent range, and will go out of regulation quite
suddenly. This is the more desirable type for the
purpose. Of the low-priced ones, the writer has
found the C(ieneral Electric Z4XL series to be
exeellent.

The precise voltage at which a diode regulates
depends on its temperature, increasing slightly as
the temperature increases. The regulated voltage
is therefore tied in with the power dissipation in
the diode. It is advantageous to work the diode at
a relatively-low current compared with its max-
imum rating, since the temperature variations
will be lessened over the operating range of pri-
mary voltage. A 1-watt diode operated at 14-wutt
maximum dissipation will run cool and the tem-
perature vuriations will he negligible under
ordinary conditions. If the diode is asharp-break
type, it can be expected to hold the output volt-
age constant within about =0.05 volt over a =10
pereent variation from the nominal 115 volts a.c.

on the primary. The change will be considerably
less if the primary voltage excursions are more
reasonable.

Manufacturing variations are such that the
regulated voltage can be given only in terms of
specified tolerance. The tighter the tolerance the
more you pay. It is worthwhile to get the 10 per-
cent type if you use the GE diode mentioned
earlier, since it costs only a few cents more. Of
several of these tried, the actual voltage was
much closer to the nominal value than the rated
tolerance would indicate, but this is, of course,
not guaranteed.

Hash Suppression
If the rectifier diodes, CRy and ('Rs, happen to
have a sharp transition from nonconduction to
forward conduction, r.f.-type hash noisc is gener-
ated. The tilter used for smoothing will not sup-
press this, but the 0.01-uf. capacitors shown in
Fig. 1 across the diodes will eliminate it.
Although the hash may not be present with all
diodes, the suppressor capacitors are worthwhile
insurance.
— WI1DF
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Fig. 2—This curve is useful for determinisg Ri and R: values
as related to load current and regulated voltage. Some
variation is to be expected in practice because of compo-
nent differences. The filament transformer used as a power
source in making these curves had an output voltage of
7.5 atnoload and 7.0 at a d.c. load of 100 ma., although
rated at 6.3 volts.

o New Apparatus

Budwig Equipment Feet

‘A FucH of the tubletop equipment that passes

through the ARRL lahoratory is supplied
with black rubber fect. If the geur sits around for
any length of time, especially if it's heavy equip-
ment, or if a unit is slid across a bench top, black
fect marks usually appeur. After a while, many of
the rubber fect begin to crack.

The Budwig Manufacturing Company has intro-
Jdueed a series of soft plastic feet that aren’t sup-
posed to crack or fall off. From what we have ob-
scerved, they won't leave any ‘‘footprints’’ either.
The feet wre part of a kit the manufacturer has
Jubbed * Cab-Pac.’”” As shown in the photograph,
cuch Cab-Pac consists of four soft plastic feet with
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hrass inserts, two rigid plastie extenders and four
ti-32 mounting screws. The extenders are useful
for tilting a cabinet or chassis; they are normally
installed between the soft rubber feet and the
front of the cabinet’s underside.

Cab-Pacs are available in four color combinations:
all black, all gray, black extenders with gray feet
and gray cxtenders with black feet. Ciwh-Pacs can
he purchased for less than #1.00 from the Budwig
Manufacturing Company, Post Office Box 97A,
Ramona, Culifornia 92065.
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L Networks for Reactive Loads

Calculation for Matching Antenna System to Transmitter

i

s
g

i

it

Two L networks designed by the author. To the right,the 3950-kc. network sketched
in Fig. 4 is shown enlcosed in a coffee can. The 14-Mc. network to the left was photo-
graphed before mounting in a similar shielding enclosure.

BY ROBERT E. GORDON,* W@KF1/ex-W1KUL

The usual L-network formulas for trans-
forming an antenna-system impedance to
a value appropriate for the transmitter as-
sume that the antenna impedance is a
pure resistance. The author observes that
this condition seldom occurs in practice,
and proceeds to discuss the more preva-
lent case of a complex antenna load.

ST describes un inexpensive device for
measuring antenna or other complex im-
pedances, with ample accuracy for most purposes.
T have made use of it in designing I. networks
to transform odd usntenna impedances to the
A0-ohm resistive load my transmitter prefers.
The Handbook formulas for the design of I net~
works are limited to cases of transforming pure
resistances. Unfortunately, a feed-point impe-
dance which contains no reactive component is
about us rare us o dodo. Accordingly, I derived
formulas for transforming uny load impedance
to a pure resistance of any desired vulue.
¥11352 Olive Street Road, Creve Coeur, NMissouri 63141,
I Strandlund, “ Amateur Measurement of B + jX," QST,
June, 1965.
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!.N article by W8CGD in an cwlier issue of

The T, network has two possible contigurations.
When the resistive component of the load is
greater than the desired generator resistance
(R >> Ry), the paralle]l element will be on the
load side, as shown in Fig. 1A. Conversely, when
the resistive component of the load is less thun
desired generator resistance (Ro <Ky), the
purallel element will be on the generator side.
as shown at B. In the cuse of a load resistunce
ecqual to the desired generator resistance it is
not necessary to use the formulas, since it is
apparent that compensation will be required for
the reactive component only and this may be
obtained by a single series clement having the
same numerical value of reactance as that con-
tained in the load, but of the opposite sign. For
example, if we wish to present & 50-ohm re-
gistive load to the transmitter, and the antenna
impedunce measures 50 — j30 (capacitive), we
would place an inductor of reactance -+ j30 in
geries with the antenna. The transmitter will
now see 50 - 730 4 730, or simply 50 ohms,
resistive.

The formulas for the two networks of Fig. 1
arc different, so we will look at them one at a
time, and work out an example for each. In all
of these formulas, the subscript 1 refers to the
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TRANS=
Fig. 1—L-network configurations, (A} for MITTER
stepping up the input impedance, (B} for
stepping the input impedance down.
TRANS~
MITTER

input resistance of the network, o to the output
impedance of the network, und s and p to the
series and parallel network reactances, respcc-
tively. Hence, if we are trying to match a trans-
mitter to un antenna, R represents the desired
resistive load we wish to present to the trans-
wmitter, aund Ro + jXo represcnts the uctual
antenna impedance which we have measured.

The Step-Down L Network

We will start with the case where the resistive
part of our load (Rp) is less than the desired
input resistance (2y). See Fig. 2 for the network
sketch und formulas. The factor .4 has been
introduced to simplify the arithmetic. My trans-
mitter, which is designed to operate into a 50-ohm
registive load, would not tune up to the antenna
on 3950 ke. Measurement on the antcnna using
W8CGD’s device showed the reason: a measured
impedance of 17 — j6.5.

Here is how we proceed to design the required
L network:

Iy = 50 ohms
Ro = 17 ohms
jXo = — j6.5 ohms
Ry — Bo 50 — 17
) e
VVVVVV [L() 17
=4/1.91 = 1.393
2) jXg = = jNo + jRod
= j6.5 + 7(17)(1.393)
= 730.2

3) The plus sign tells us that the required

]Xs—~JXo+JR A

JXp=-j x .
=X e
A= =

Fig. 2=Formulas and configuration for the case where
the resistive component of the load impedance is smaller
than the desired load for the transmitter,
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reactunce i8 inductive. The inductance required
to yicld a reactance of 30.2 ohms at 3950 ke. is
then:

.‘xs 30.2
= =————— ___h =12 .
5of ~ 628 B.05 X 109) e = 123 4k
R R . an
4) ‘]AXP-_—' ""‘J—i!= '*j-l“:i)—;: —]359

5) The minus sign tells us that this reactance
is capacitive. The capacitance required to pro-
vide a reactance of 35.9 ohms at 3950 ke. iss

1 1
OP = — =
2rfAp  (6.2R) (3.95 X 108) (35.9)
= 1120 X 10~ = 1120 pf.
The circuit i8 then as shown in Fig. 3A.

Now, on to the junk box. It produced a 1000-
and a 200-pf. mica capacitor, and a piece of 9%-
inch 16-pitch coil stock. The Handhook graph
says 1014 turns of this will come pretty close to
1.23 gh., and the capacitance is pretty close to
what we need. Adding one coffee cun, coux and
connectors, and a couple of hours in the cellar,
produced the object shown in the sketeh of Fig. 4
and the photo. With this nctwork patched into
the antenna lead, the previously-reluctant trans-
mitter now loads without difficulty from 3900
to 4000 ke.

Before leaving this topie, it should be rmen-
tioned that there is also another pair of reactance
vulues which would do the sume job if the in-
ductive and capacitive elements are transposed.
The values required may be computed in the
game manner as given in the example, but using
these formulas:

iXs = — jXo ~ jRod
xe= i
where 4 has the same meaning indicated carlier.

Using the data of the foregoing example,
these formulas yield results as follows:

iXg = —j17.2 (s = 2350 pf.

jXp = j359 Lp = 1.44 ph,
"The circuit is as shown in Fig. 3B.

A nctwork using these values would have
performed equally well, but the required com-
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TO
TRANS-
MITTER

i /1: 120p1;
: (A)

TJI(\)NS- T0
MITTER 2350pf ANTENNA
s §| 440k, pd
nL,)‘ (B)

Fig. 3—Inductive and capacitive elements in an L network

may be transposed with suitable changes in values, as

discussed in the text. Values shown here are for the author's

case of transforming a measuvred 17 ~j6.5 antenna load
at 3950 kc. to 50 ohms resistive for the transmitter.

. 2:},14/1 TO

ANTENNA

ponents are larger, and the internal d.c. ground
on the coax center conductor found in most
transmitters would be blocked from the anteuna
by the serics capacitor. It may be worthwhile
to figure the values both ways, and choose the
arrangement you like best.

The Step-Up L Network

Theother network configuration (Fig. 1A) must
be used when the resistive part of our load (Ko) is
greater than the desired input resistance (Rp).
Sce Fig. 5 for the network sketch wnd formulas.
None of my antenna measurements produced
values of Ro greater than the desired Ry, so [
have invented some values, for the purpose of
an cxample, as follows:

Ry = 50 ohms
Ro = 70 ohms
jXo = + j20 ohms
f = 14.1 megacycles

1) 2t = Ro* + Xo* = ("'0‘)” -+-(20)

= \/ 5300 ( :”) (50)2
= J \/3/85 — 2500
1285
— j358
) Xa 350.8
5y Lg= 2B 998 0.404 b
Do bs=go ((5 %) (141 % 109 g
1) j Xp =
) (JXS)'*' iXo
_ 5300
Ve
(»— (]35.8 +]zo
5300 5300
/aO" 1720 5702
_ 45300
o702
= —j755
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(It will be noticed that j was shifted from the
denominator to the numerator with a change of
sign. This is wccomplished by multiplying both
numerator and denominator by - j.)

1 1
2xfXp  (6.28) (141 % 108) (75.5)
= {50 pf.

5) Cp=

As in our previous case, there is another pair
of vulues which will also do the sume job, ob-
tainable by the following formulas:

Z'.Z)
Xp = /Ro\ (.o
I 7{?) (‘7‘\9 —iXo
Solder"
Coax cable i
ad ety s %ﬁi Coax
. mv 10% furns connecror
ansmuttee T forantenna
: Solder b feed line
., (Zap 6-32
ﬂﬂnn forscrews)
- — ]
1000pt |+ Old-style con“fe
: can approx.s*dia.
200p%; X3 High outside
|- Solder all
{ "~ connections

Fig. 4-—Sketch showing the construction of the network of
Fig. 3A.

Again using our same data, these formulas yield
results as follows:

JAXg = — j35.8
jXp = j176

H = 317 pf
,llP = 1.99 /.th.

A network using these values would do the same

impedance-matching job as the preceding one.
As a concluding comment applicable to both

aetwork configurations, I would point out that

Fig. 5—Configur-
ation and form-
ulas for an L net-
work for the case
where the resis-
tive component of
the load imped-

ance is larger

than the desired jXP . S .
load for the ~ /R A .
transmitter. R:) GXS) * x°



in some cases both the scries. und parallel ele-
ments will be of the same kind (L or ('), so if
you come out with this result it docésn't necessarily
signal an error in arithmetic.

The photograph shows -the cotfec-can  job
described earlier, together with a prototype 20-
meter job which, not being canned, is more
photogenic. It has since becn canned to reduce
undesired local radiation. This one, you will
notice, required two inductors. The companion
set, of formulas yielded an LC combination, but
Miniductor is a lot easier to trim to size than a
molded mica brick.

These networks have been wholly suceessful in
enabling me to feed my NCX-5 transceiver into
u trap dipole, with plenty of room to spare on
the transmitter adjustment, where previously it
had been impossible to achieve the manufac-
turer’s recommended conditions of loading.

I should like to acknowledge the many helpful
suggestions of Douyle Strandlund, W8CGD, dur-
ing the preparation of this article.

Now with a few hours of effort, you can really
transform the ncedles, noodles, and wet string
to 50 4+ ;0. Who will be the first to build an
r.f. noodle drier? AET—

o R e

WA2GXI

Ray Boduch, WA2GXI (photo by Robert J. Koch)

Ray Boduch, WA2GXI Receives Anne Sullivan Award

Ray Boduch, WA2GXI, of Lackawanna, New
York, is totally blind and deaf. In 1961, the Voca-
tional Rehabilitation Service of N. Y. State was
instrumental in transferring Ray from a sheltered
workshop job in Brooklyn to :n apprenticeship in
clectronics as a technician at Sierra Research Corp.
in Cheektowaga, N. Y. Also, part of the time, Ray
studied a two-year course in basic electronics and
commuuications and was tutored by Dr. Irving
Chriswell, W2RUN. At the close of the two-year
course, Ray was awarded a Certificate of Achicve-
ment, signed by the President of Canisius College
and the President of Krie County Technical In-
stitute.

Ray Boduch was honored again this April when
the Perkins School for the Blind and the Industrial
Home for the Blind chose him to he one of a small
group of deaf-blind persons to reccive the Anne
Sullivan Award. The awurd is given to those who
help to prove that deaf-blind persons can be truly
independent, thereby serving as a constant source
of inspiration to many others. [@ET—]

o Now Apparatus

Meter Protector

rue semiconductor deviee shown in the photo-
L graph can save you many dollars in meter repair
bills. Known as a Meter Protector, it measures
about the same size as a small silver-mica capacitor.
When installed properly, it will protect meters of
the ID’Arsonval type from heavy overloads by
shunting most of the excess current around the
meter. It isn't practical or necessary to bypass all
the extra current around the movement, was most
meters can stand overloads of several hundred per
cent with little or no damage.

In a test in the ARRL laboratory, the meter
protector was placed in parallel with a 200-micro-
ampere movement (0.2 volts full scale) and was
found not to affect the normal readings. Current
through the combination meter and meter protector
was increased from 0 to 1000 ma. while the voltage
across the meter went up to only 0.82 volts (about
4 times the fullscale rating). ‘The meter protector
limited the excess current through the movement
to well within the meter’s overload capabilities.
As most meters use basic movements with 50 to 200
millivolt full scule rutings (with a shunt as re-

September 1966

quired), the meter protector should safeguard the
meter regurdless whether it is & 10 microampere
or a 1 ampere unit.

The meter protector has no polarity. It is always
installed in parallel with the basic meter movement.
“This normally poses no problem, cxcept when un
internal multiplier resistor is used. In this case, the
meter must be opened to get at the two leads going
to the moving coil.

The meter protector is rated to handle a con-
tinuous overload current of 1 ampere and a short
term overioad of 10 amperes. If overloads of more
than 1 ampere are anticipated, the manufacturer
recommends that a 1- or 2-ampere fuse be installed
in series with the meter.

The meter protector sells for under $2.00 from
Barry Electronics, 512 Broadway, New York,
N.Y. 10012, — W1YDS
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High-Performance RTTY Filters

Improved Designs for Better Reception

In Two Parts —Part IT*

BY IRVIN M. HOFF,** K8DKC

The “Mainline 1170" Filter (Fig. 6)

This is a narrow-shift bundpass input filter of
275 c¢ycles bandwidth, intended for tones of 2125
and 2205 cycles. It can be arranged in conjunc-
iton with the original &50-shift bandpass input
filter so that either may be switched in or out
automalicully as the 850- or 170-shift channel
tilters are selected. This could easily be done
with a 6-pole muiti-position switch such as the
CRL PA-2022 in use in the author’s unit.

For comparison, Fig. 7 shows the output curve
for the original bandpass input filter for 850 shift
that was included in the TT/L schematic (page
30, August 1965 QST.)

The Mainline **2'" and ‘*3’’ Series Filters

The filters in these groups are 3-pole Butter-
worth designs with good skirt selectivity. They
use three $8-mh. toroids euch.

Most commercial filters have similar input and
output impedances — usually 600 ohms. The
design of 6OU-ohm flters requires inductors of far
ditferent value than the %%-mh. toroid, und to
use the toroid it is necessary to allow the im-
pedances to be much higher. This is no problem;
in fact, it assists in using these particular filters
in the TT/L. It also explains why the 850-cycle
bandpass input filter and the Mainline 1170
bandpass input filter for narrow shift use the type
of input network they do. It also accounts for the
fuct that the broad filters have a lower input
impedance than the more narrow filters.

Every bandpass filter is potentially an im-
pedance transformer. No matter how the filter is
developed, its input and output impedances cun
he made different from oue another. Therefore,
in the following designs the output impedance is
very high while the input impedance is only
medium high. The filter then acts as a step-up
transformer, and instead of having substantial
voltage loss, us would most filters, will actually
show a voltage rise. In introducing the filters

* Part | appeared in Aug. QST, p. 16. )
4% 1733 West Huron River Drive, Ann Arbor, Mich. 48103

into the TT/L no additional matching compo-
nents or amplifier stages are necded.

Since these three-pole Butterworth filters ure
designed fo terminate in 4 very high impedance,
the 270K grid-return resistors shown on Pins 2
and 7 of |7y in the T'T/L should either be removed
eutirely or else changed to 10 megohms. This
change will have no effect even when the original
filters are switched back in, as those 270IK re-
sistors were only included originally to protect
the tubes in case no input section was plugged
into the main unit. This is not likely to occur.

The ""Mainline 2850" Filters (Fig. 8)

These filters are nearly 200 cycles wide and
are intended for use on general R50-shift copy
either with or without the limiter. Because they
have less “caplure area™ than the 8850 filter,
for instance, they will huve better noise-cancella~
tion qualities at the input to the decision thresh-
old computer stage. Their use will be particularly
beneficial on limiterless copy, where they will
allow sume tolerance in inecorrect shift or minor
drift. Their output curve is shown in Fig. 9.

1170 /

“AFILTER \
-8 I . -_ P

=
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/
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i
w
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i L !
1700 1900 2100 2300 2500 2700 2900
FREQUENCY IN C.PS.
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SRID (HI-2)

FROM RCVR.
{500 -0HM
OUTPUT)

Fig. 6—The Mainline 1170 bandpass input

filter for 170-cycle shift. The bandwidth is

about 275 cycles and the output is high im-

pedance. Capacitances marked (*) are ap-

proximate values. Each section is tuned to the

same frequency, 2200 cycles, for standard
tones of 2125 and 2295.
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Fig. 7—Output curve for the Mainline TT/L bandposs
input filter for 850 shift. (Circuit in August, 1965, QST.)

The ‘“Mainline 3850" and *3170" Filters
{Fig. 8)

These filters, like the bandpass input and the
2850 filters, are of a basic 3-pole Butterworth
design.® They are only S0 cycles wide at the
~3-lb. points. The response of the 3170 filters
for 170 shift is shown in Fig. 10. The table below

is representative of the performance of this type
of filter. 'The figures given are for the 2125-cycle
filter: the others are comparable:

Response in b, Bandwidth, c.p.s.

-3 K]0

— 4 100
— 10 122
-15 157
20 183
- 25 226
— 30 261

Probubly the first 15 db. of any filier estub-
lishes the primary effectiveness of the system, in
which cuse the filter is still only 167 cyeles wide
at the — 15 db. point. The 3-30-db. shape factor
ix ubout 3 to I, which is quite good for such o
simple tilter.

i ‘5/‘ \
- [ | \T

]

2850
CFILTER

NSE

i

RELATIVE

5 Other designs such as the Thomson linear-phase tilters
offer suine theoretical advantages for pulse reception, such
s RTTY signals, but to get eomparable passband charac-
teristics at least two extra xections (for a total of five toroids
in each filter) would be needed. The author believes that the
small advantage of the linear-phase types would be more
than offset by the added difficulty of making them at home,
plus the extra cost and size. If commercial filters are oh-
tained, the four- ur five-pole linear-phase types might well
be considered at the higher cost.

i)

29%0

130 1750 19% T 2150 2330 2336 .7%0

FREQUENCY IN CPS.

3150 3330 %0

Fig. 9—Output curve of the Mainline 2850 filter system.

Note that shifts of less than about 700 cycles would not

be received. Each filter has approximately 200 cycles
bandwidth,

The '"Oddball” Filter (Fig. 8)

Cag
(_

R L ol Ly Ly
ch LS ey i _FC mh

(o o o]
Fig. 8—Circuit for the Mainline 2850 and 3170/-
3850 filters. Values are given in the table below.
The capacitors should be 10 percent-tolerance
Mylar or better; C,; and Cp,; should be 5 per cent
tolerance if possible. Values for C,, Cp and C,
are approximate; see text for tuning procedures.
Where an unusual capacitance value is shown
smaller values may be connected in parallel; e.g.,
0.05 -+ 0.008 = 0.058. Capacitances are in
uf. except where otherwise specified. Ri—5%

tolerance.

Type Frequency  Bandwidth R1 Cus Cue Ca Cp Ce
2850 2125 200= 6800 .0048 .0042 .056 .051 .058
2850 2975 200= 13K .0024 .0015 .032 .03 .033
3170/ 2125 80= 20K .0025 .0018 ,061 .06 .062
3850

3170 2295 80= 22K .0021 .0013 .053 .051 .053
3850 2975 80= 39K 910 pf. 620 pf. 031 .031 .032
Oddball 2905 80 = 36K 0.001 480 pf. 0.033 0.032 0.033

Typicully, the RTTY operator who thinks he
is on 850 shift is more often than not trans-
mitting 2 shift of 750-500. This situation is
improving as more operators get facilities, such
as the Mainline TT /O Semi-Counter? for accu-
rately sefting and checking shifts. However,
many enthusiasts advoeate the use of a hetero-
dyne filter system so that two good filters ean
be made (o tune nearly any shift likely to be-
received. The author has found that the addition
of one “odd-frequency’™ (2905 cyveles) filter to
the R0-eyecle bandwidth filters for [70 and 850
will enable the operator to copy about 90 per
cent. of all shifts likely to be encountered.
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Fig. 10—Qutput curve of the Mainline 3170 filter system
for 170 shift. Bandwidths are 80 cycles each.
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As more operators add the Semi-Counter® to
their station equipment the need for hoth the
2005 filter and heterodyne filter system will
diminish.

Installing the *'2’’ and *‘3’’ Series Filters

Fig. 11 shows the easiest way to install the
2850 and 3850 (or 3170) filters in the T'T'/L. The
design wus chosen so that these filters could
replace the original TV-coil system, thus offering
the operator the choice of using or not using the
limiter to improve the copy. This method gives
similar output voltages without resorting to ad-
ditional amplification or optional input units,
such as the a.m. input section.

Balancing the Various Filters

Assuming the operator will plan o use the
basic broad-band 5850 or 8850 filters, he should
instull that system first and then carefully set
the balance control for equul mark and space
voltages at the input to the DTC stage. An
ordinary d.c. voltmeter may be used as this ia
a low-impedance point and does not require a
vacuum-tube voltmeter. You will get a negative
voltage for mark and a pusitive voltage for space.
It might be handy to put a small feedthrough
connector from this point (cathode of {%yg of
the TT/L) to the top of the chassis us a perma-

MnNom

nent test point to facilitate easy checking.

Now switch in the new filters and adjust the
control on each until once again the voltages
are equal but opposite from mark to space. In
the cuse of the 2850 or 317073850 types, the
two controls may be adjusted to equal the
voltages obtained from the more simple broad-
band filters. This will allow the operator to
switch between the various filter systems, know
each has been independently balanced correctly,
and at the same time require no changes of the
indicator-sensitivity controls.

Making the Filters

The filters can be built in almost any form
that suits the individual operator. The author
assembled them on small Vector boards and then
mounted the hourds in plug-in containers made
from small Miniboxes, each fitted with an octal
plug. Several others have built the filters into
regular Vector plug-in containers. A few have
built them on printed-circuit boards and mounted
them beneath the chassis on angle brackets.

Tuning the Filters

Few amateurs have a test bench that would
have a digital audio counter such as is available
to the author, but other schemes can be used.
First, let us list quickly the various items that
will be needed:

1) A source of audio sine waves — an audio
oscillator, a tape recorder, or the receiver itself
may be used.

2) A meuns for determining the frequency to
be used for reference. There are severul possi-
bilities:

a) Tuning forks,

b) Accurate audio oscillator,

¢) Musical instrument such «s a piuno,

d) Tape recorder with prerecorded uudio
tape,

e) Capacitor decade substitution box®, ur

f) Digital audio counter.

3) A means for measuring maximum output of

the filter while it is being tuned, such as:
a) Qscilloscope,
b) Regular v.t.v.m. with a.c. scale,
¢) A.c. v.t.v.m.

The biggest problem, of course, is determining
just what 2125, 2295 (for 170 shift) and 2975
“really” are. As this question was discussed in
detail in the Semi-Counter article® it will not be

T0 TT/L
MARK INPUT

TO TT/L
SPACE INPUT

Fig. 11 —lnstalling the 2850, 3850 or 3170 filters in the TT/L F.S.K. Demodulator. Sxp is the limiter bypass switch, allow-
ing the limiter to be used for f.m. copy, or to be switched out for limiterless a.m. copy. The series resistors are not used for
the 2850 filters, and are 150K for the 3850.or 3170 filters. A three-pole multiposition switch at points
marked "'X" allows quick switching from these filters to others described in the article.
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gone into here; us described there, the “standard™
is the 88-mh. toroid, which has been determined
0 be actually 85 mb. within very close tolerances.
The setup for tuning a toroid to a particular
frequency is shown in Fig. 3 on page 37, May
QST (an a.c. v.t.v.m. may be substituted for the
scope), and a step-by-step tuning procedure is
given.

Tuning the toroids will actually only take a
few minutes euch, unce the equipment has been
set up. When uall toroids needed are tuned, they
can be wired into the filter circuit ulong with
the associated resistors and other components.

For the simple filters such as the 3850, 7850
or 8170, tune the toroids without the series re-
sistors, and then after the toroid-cupacitor com-
binations are finalized, install the series resistors
and other components. If the toroids are tuned
with the series loading resistors, the filters will
be much more difficult to tune accurately because
their bandwidths will be much greaier.

How To Tune the Multi-Toroid Filters

Tuning the three-foroid filters, such ns the
Muainline 1170, 2850 or 3170/3850, is really quite
simple. It involves a few more steps, but is no
more difficult than tuning a simple tilter.

The basic tilter schematic is shown in Fig.
12, In reality, this consists of three parallel-
tuned sections, as given in Kig. 13. The capucitors
on top, C'ap and Cne, ure the “cross-coupling”
cupacitors which establish the primary filter
vharacteristics. The parallel capacitors, (‘a, (g,
and Cg, are used to tune euch filter section to u

specific frequency.
Caa Cac
Ls
¢ L2 HI-2
T3 I T

Fig. 12—Basic layout of the three-pole Butterworth filter
used for the Mainline ''1," '*2" and "'3" serjes,

INPUT

First, set the audio source to the desired
tone frequency by the tuning-fork, tape-recarder
or decade-box® method. Then tune each section in
Fig. 13 independently to that sume audio tone.
In Fig. 13A, do not change or remove (ar but
instead add to the value of (‘4 until the meter
peaks, showing that the desired frequency has
been reached. (Turns may also be removed from
the coil, if more appropriate.) When this section

(A) (8)

has been tuned, remove capacitor Cap and con-
nect, it in the second section as in Fig. 13B.
Tune this section Lo the identical audio frequency
by varying (‘g or the turns on the inductor.
Set aside, removing capacitor Cre, which is then
uséd to tune the third section as shown in Fig.
13C. When this section has been tuned to the
same audio frequency put the filter together as
in Fig. 12, muking sure no (more) turns are re-
moved from any of the toroids in the process.
This completes the filter tuning.

Other methods of tuning the filters cun be
used —- indeed, many different schemes are pos-
sible. It is the author's intent to attempt to
convince the reader that eluborate and expen-
sive equipment is not required, ulthough in some
iustances it might make the job a bil eusier.
It would appear that an audio tape recorder in
conjunction with u capacitor decade box and
vacuum-tube voltmeter would be an ideal method
available to most individuals. Just the decade
box with a v.t.v.m. and a reasonably stable audio
oxcillator probably would work just as well.

Summary

Although intended primarily for the TT/L
demodulator, sume of these filters ure now in use
in other couverters, such as the “W2JAV,” the
“\W2PAT,” the “Twin Clities” and the K6IBE
(now W4DDE) TU-D. They could be adapted
to any converter you may be using, to enhance
its operation, ulthough in most older units the
limiter cannot be switched out as there is no
threshold corrector such as the DTC circuit
in the T'T/L.

These filters will allow those using the TT/L
to achieve the maximum performance that is
inherent in it when operated with really good
narrow filters in the limiterless mode. Although
the TT/L with the original filters has given
those using it improved copy over demodulators
used previously, installing some of these filters
will change it into a truly high-performance unit
—one in a completely different class from
anything the operator probably has wsed before.
Frankly, it is fantastic how the limiterless unit
will pull signals through unbelievable interfer-
ence. 1t makes the difference between good copy
and a hopeless muddle. Good filters and limiter-
less vperation can “do thai’ for weak signals.

Those who have never operated narrow shift
with a first-rate demodulator have a most pleas-
ant surprise in store. However, words alone will
never convince you — give it a try and become
a believer! [@s=]

8¢
Ly

(C)

Fig. 13—The three-pole Butterworth filter shown in Fig. 12 breaks down into the equivalent of three separately-tuned
circuits as shown above, Tune each of the three to the same frequency (see text), then build into the final circuit of Fig. 12.
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Twenty-Meter

Slow-Scan Tests

N spite of the lack of “long distance”’
frequencies. a small but enthusiastic
group of radio amatcurs has held to their
faith in the great potential of slow-scan
TV When WAPNL(Q was asked to speak
W3LJV got this picture into Colorado  at the Rocky Mountain ARRL Conven-
Springs in spite of high-weekend QRM  tion recently, the FCC was asked for and
and low-power a.m, gave permission to a slow-scan group of
five stations 2 to use frequencies in the 20-
meter phone band for a Jdemonstration
during the convention which was held
June 17 to 20.

The transmitting and receiving equip-
ment used by all stations in the tests was
standard, unmodified amatcur phone
gear. The slow-scan ‘“‘audio’” was fed to
the transmitter mike input and a slow-
scan monitor was connccted to the re-
ceiver headphone or speaker terminals.
Ordinary home tape recorders were used
to record the receiver audio output at
each station, so that pictures could be
reexamined und photographed later by
playing the tape back into the slow-scan
monitor. Picture transmission with. run-
ning commentary was successfully ac-
complished several times during the test
period by transmitting voice on one side-
band and slow-scan on the other,

Literally thousands of ()5 pictures were
received by participating stations. With
signals piled several deep, received signal
levels of 100 to 300 microvolts at the re-
ceiver were found necessary to achieve
perfect copy. With a fairly clear channel,
perfect pictures were obtained with re-
ceiver inputs in the 10 microvolt range.
¢ The live demonstration was a big suc-
cess at the convention and amateur reac-

I tion was impressive to say the least. The
This shot was recorded by HC1WD, accompan'ying photographs show some of
Quito, Ecuador. the test pictures. ) )

Thanks go to the following stations
who helped make the slow-scan tests a
success: W6BJ, W6DMN, WOEBW,
K6GM, W6KVH, WAGRNG, HCIWD,
and VK3AHR. It is hoped that in view
of the strong positive reaction to the siow-
scan demonstration, some priority will be
given to a review by the FCC of the
ARRL petition to permit slow-scan TV

WZFEN to WONTP,

bands.

L)ST, September 1958, August 1958, April
1060, February 1961, Junuary 1961, March
1964, August 1965, July (965, wnd NMay 1965,

2 (‘opthorne MacDonald, WABNLQ. Robert
Clervenack, W7FEN, Don Miller, WYNTP,
WONTP to WZFEN, 100 watts, Sol Leise. W3LJV, and Robert Stanley,

1800 miles. \W@ITB.
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WONTP to VK3AHR, 9800 miles.
Thanks to WOTCT who arranged the
schedule. That's W9CNW in the photo.

WZFEN to WAPNLQ, 200 watts. Re-
ceived signal strength was 9 to 15 uv.

WAQNLQ to WONTP, photo is
WAPNLQ.
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HERTZES? WHY NOT?
‘Pechnical Editor, QST

Let’s sec now; we have Mr. Ohm’s ohm for resist-
ance, Monsicur Ampere’s amps for current, Mr.
Itaraday’s farads, Mr. Henry’s henrys for induct-
ance, and for all I know, Monsicur Voltaire's volts
for potentiul, so I guess it is perfectly logicul to have
Hertzes.

After all, there is certainly no point in making
clectronics simple. If we did that, any old citizen
c¢ould understand it, and then where would the
status be in the statcment “‘I’'m in Klectronies™?
No why use an understandable word like **eyeles’”
when we can use a mysterious word like ‘ hertzes?'’
Why don’t we track down the discoverers of lots of
other phenomena electronicana and use their names
for the descriptions of the things they discovered or
first investigated?

Tor example: Let us suppose terr Schultz dis-
covered the short circuit, Mr. Fink invented the
switch, Monsieur Pernoud discovered radiution, old
prehistoric Ug discovered heat, Mr. Smyihe tlio-
covered spark, and Mr. Ginsherg invented the key.
Mr. Bolyznewitz, we shall assume, discovered elec-
tricil shoek, and Mr. Valisloff first successfully used
the clectrostatic shield. If this had been so, just
think of the soaring verbosity possible in a simple
description. ‘Cry this for size:

“The technician must exercise great care in
installing the vulisloffed fink in the area of
the pernoud scction. The ug gencrated by the
intense smythe cun easily schultzify into the
ginsberg and produce a severe bolyznewitz.”

Makes perfect sense, doesn’t it? Another advan-
tage of this principle is that practically no one
outside the electronic fraternity could understand
it. ‘Think of the job security! Ordinary conversation
would be unintelligible to the average man, und
the prestige of those in the know would skyrocket.
It might even permit the TV-service man to get an
extra buck or two out of his unenlightened customer.
Finally, there is justificution in other professions
for this sort of verbal snow jub. Medicine has done
it for centuries. Law is loaded with such gook, so
why not electronics too?

Think about it. Isn’t thai sensible? Or is it!
— Augusté F. Huge, Jr., WASBTO, 9783 Westviem
Drive, Houston, Texus 77055,

REACTANCE SIGNPOSTS
Technical Editor, QST':

Recently I had the problem of adjusting a new
heam antenna and needed aan r.f, bridge to do the job
properly. After consulting my file of @S7s und find-
ing the answer in August 1955 (““ An Improved An-
tenna Bridge '), I decided to consult the originator,
Stu Seely, K4Z0, ex-W2ZE. Among the mant sug-
gestions that he made, I found that he plugged in
an external capacitor across either the unknown
reactance or the standard resistor at the bridge.
‘Chis gives u quick indication of the direction and
wapnitude of the unknown reactance. The uccuracy
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of the bridge is greatest with o zero-resctance load
=0 ounly readings taken with reactance tuned out
should be cousidered.

My r.f. bridge uses coustruction similar to that in
the /landbook. This gave me enough room for
permanently motnting a 100-pf. variable capucitor
ucross the “unknown’ jack und onc across the
Sl-ohm resistor. The one across the unknown is
labeled “Xg,”” indicating thut cupacitive reactance
is required to bring the load into resonance. The
one ucross the stundard resistor is labeled “.X¢,"
indicating that inductive reactance is required to
correct the load. ‘The bridge is calibrated and initially
set up with these capuacitors at minimum settings.
‘The umount of either capucitance required for get-
ting the best null gives a quick and rough indicution
of what is nceded to bring the load (antenna) into
resonance. No attempt was made to culibrate these
reactance indicators because of the many variables
involved.

I found this a very handy modification of the
simple r.f. bridge, wnd it wgreatly simpliied the
tuning up and matching of the beumn. — Wayne 1.
Cooper, KLLEZV/WORWC, 9302 NIV, 2nd Place.
Miami Shores, Florida 33150,

P!

100
] STANDARD
Cia Pt 7'& ? RESISTOR
l4
R.F. IN € 0
B /ZL oY 100 LOAD
'BI ou¥ Z
Fig. 2

TRANSISTOR REGENERATIVE DETECTOR
Technical Editor, QS7':

In *“Technical Correspondence” in June 1066
QST some criticism has been made on the design of
my transistor detector circuit published in January
1966 QST. To clear up the situation I would like
to make the following explanation.

The article was not written for technicians so
much as to present u proved circuit to those who like
eusy-to-build equipment. The analogy explanation
in not & dirccet translution of the original German
article and therefore should not be unalyzed too
critically.

However, I definitely do not agree that currents
in the order of 50 microwmperes ire optimum for
all germanium transistor detectors. This may be
valid for ulloy transistors, which nowadays ure of
no practicul interest for h.f. upplications. Besides
this, everyone experienced in transistor circuitry
will admit that germanium transistors should not
he operated at such low current levels because of
instubilities due to leakage currents and temperature
effects. Furthermore, the fp of the transistor will fall
off very rapidly.

'Today, drift-tield, mesa and planar transistors
must be considered. The detector circuit published
is based on the Valvo-Philips drift-tield transistor
AF-114, which is similar in characteristics to
RCA'’s 2N1177. The duta sheet on this transistor

’
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shows & marked optimum of nonlincarity hetween
base-cmitter voltage uud collector current wt about
1 ma. Within 60 mv., the transconductance changes
hy a factor of 10. Thercfore, this operating point is
well suited for signal detection. It is not always
necessary to operate the transistor near absolute
cutoft hut mercly at the cutoff point of the high-
trunsconductance portion of the /o/Vgg wcurve.
The sutne adjustment is found by experiment, regard-
less of regeneration being used or not.

Other transistor types may need different currents
for optimum detector operution. Germanium mes:
and silicon planar transistors with an o of 500 to
1000 Me. will operate best at about 0.2 ma., a value
which is e¢lose to the recommendations given by
Shea for silicon transistors.

When adjusting for the best operating point it is
had practice to modify the hase divider if large
changes in collector current must be made. The
voltage between the buse and the positive terminal
{for p-n-p types) should he maintained wut about 2 to
4 volts; otherwise, performance of the d.c. feedback
cireuit will be degraded. To change the collector
current, the emiiter resistor should be varied.

If regeneration is used with the transistor detector,
it is necessary to vary the collector resistor corre-
spondingly to maintain a collector-eniitter voltage
of ubout 0.7 volt. This does not disturb demodulution
hut provides a self-limiting cffect when the circuit
is mude to oscillate for c.w. reception. Without this
limiting, the r.f. amplitude generated becomes so
high that the operuating point is shifted toward zero
collector current, causing o quenching action which
is heurd as a growling tone.

In the original German article it was clearly
etuphasized that rectification takes place by virtue
of the nonlinear transfer characteristies of the
transistor at the operating point chosen. It is not
necessuary to develop an a.f. voltuge across the base-
ctuitter-diode of the transistor. Therefore, it is
advantageous to short-circuit the bhusc-emitter
diode for uudio trequencies by using an r.f. choke
and an eleetrolytic capacitor. “his eliminates the «.f.
noise generated in the detector trunsistor itself by
the d.c.-current How. Therefore, when regeneration is
not used the noise level of the receiver is determined
by the first audio transistor, which should be @ low-
noise type. When good performance is required the
detector transistor should have an fp at least five
times the maximum operuating frequency.

The above indicates that no essential improve-
ments can bhe expected from modifications of the
circuit published. Among several units built in the
Munich area just one did not perform normally on
the 10-meter band. It was found that, because the
transistor had unusually high fp, the circuit started
to oscillate it v.h.f. hefore the 10-meter regeneration
wus effeetive. This could be cured by inserting a
[5-ohm 1l4-watt resistor hetween the regeneration
control, Cz, and the band switch, Sws. Generally, as
fur as | have been informed, »ll builders were
delighted at the excellent performance of this inex-
pengive  set. —— Hlans-Joachim  Brandt, DJI1ZB,
Zschoklestrasse 65 /11, 8000 Munich 12, Germany.

TV BOOSTERS

Technical Editor, QST

I read with interest the note by WOUGR on TV
wntenna amplifiers. As one direetly involved in the
design, manufacture and servicing of these uuits,
let it be said that, with the exception of some pioneer
moudels that suffered from some mechunicul diffi-
culties, nearly all of the umplifiers of domestic
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wanufacture are, in fact, properly designed to do the
job for which they were intended.

Unfortunately, the biggest single problem we
manufacturers huve to fuce is that of misapplication,
‘I'he TV viewer’s attempts to use these amplifiers in
arcas of high signal strength can lead to amplifier
averload and subsequent oscillution. No transistor
amplifier of any manuficturer ean overcome this
misuse. It is for this reason that JI'D Electronies Co,
produces fifteen different models; to cover as many
areas of application as are cconnmicully feasible.

All of our amplifiers start to roll off at 54 Mec.
and above 220 Me. None of them have guin in the
two-meter band. This trapping was designed into
the circuit to alleviute as inany problems us possible.

However, the fact remains that the final results
are dependent upon end use. With much time and
money spent ou exhorting the customer to be sure
that he is using the amplifier properly, it is still
quite necessary to advise those who have returned
their units to us for so-called repuairs that they
shouldn’t have purchased a trunsistorized amplifier
for use 200 yards away from a TV transmitter!
w— Buwdd Meyer, K2PM.A, JFD klectronics Clorp.,
Brooklyn, New York, N. Y.

ESSA II

Technical Editor, QST

You may be interested to know that I got my
first Kssu 11 weather picture starting with a record-
ing at 9:45 a.a. DST on June 9, when the path was
ulmost direcily overhead.

The eqyuipment was built from the uarticle by
Wendell Anderson, K2RNF, which appeared in
November 1965 QST'. I have ualso put up a 4-turn
1:47.5-Mec. helix antenna with a 4 %X 4-foot reflector
in uecordance with Doug DelMlaw's urticle in the
same QST issue.

The luck of definition in the low-amplitude :treas
is due to some fault in the nmplifier, but despite
all this I am rather proud of the picture. Hurricane
Alma was moving up the west coust of Ilorida at the
time the picture wns shot. When vou consider that
the wren is 2000 hy 2000 miles yon will realize that
Alma was quite a fat lady! — Charles 1[. McRnight,
W4MEKM, Stove PPotnt, Deltarille, Virginia.

Fig. 1



o Beginner. and Novice

A Two-Element Beam For 15

Do It Yourself Using
Do-It-Yourself
Aluminum Tubing

e

BY LEWIS G. McCOY,* WI1ICP

W%NWMM\M¢W¢

Oune of the real “'fun” things in dmateur<>
radio is building, adjusting, and usmg<>
your own antenna. Here is « two-ele- 3,
ment beam for 15 that will hold its own, ¢
or out-perform many three element fmp v
Jobs and 1t is easy to build, too.

<>¢<>¢¢¢<>¢¢¢¢¢<>¢¢¢¢¢\‘>¢¢<>¢¢¢¢

¢’¢<~‘¢<>¢*¢‘¢¢

rEEOosE hams who have come into umateur
Fru.dio in the last four or five years and are
interested in operating on 15 and 10 meters
are in for 4 very pleasant surprise. Radio condi-
tions are ticd in quite closely with the number of
sunspots present on the sun. When the sunspots
are numerous, conditions on the 15- and 10-meter
bands are usually excellent. What many hams
may not understand is that the sun goes through
cycles. The number of sunspots, or sunspot activ-
ity, steadily increases from a low point until they
reach 2 maximum, and then decline again until
another low is reached. The length of a complete
cycle is about 11 years. The most recent low
spot in the current cycle occurred during 1964
and we are now in a gradual upswing, with the
predicted peak in sunspot activity to vceur in a
few years. As the sunspots increase, conditions
on 15 and 10 meters will improve. By conditions,
we mean the bands will be open for skip con-
tacts to most parts of the world. When these
bands arc open, it is possible to make many
world-wide contucts using very low power. In
fauct, when we said a “very pleasant™ surprise
we meant just that. An amateur’s first venture
on 15 and 10 under open band conditions is a
revelation.
In addition to the low-power feature, it is
pussible Lo build antennas with gain and direc-

* Beginner and Novice liditor

September 1966

Here's the gamma match, driven element. Note the coax
dressed along the boom,

tivity which would prove almost impossible to
construct on the lower bands, 80 and 40. Not
only is it possible to build your own antenna for
15 and 10, but here is also u chance to do « little
home construction and learn a little about
directive anteunnas.

In this article we'll describe the construction
of a 2-element rotary beam for 15-meters. How-
ever, before getting into the actual construction
details, let’s discuss rotary beam uantennas so
we’ll have a better understanding of what they
will do.

A simple half-wave dipole, Fig. 1 at A, will
rudiate in a bidirectional manner, two lobes
with equal amounts of radiation broadside to
the plane of the wire. If we could make the dipole
rotatable we could then take advantage of the
directivity of these lobes and, in fact, many ama-
teurs use rotatuble dipoles. A half-wave dipole
on 80 meters would be about 130 feel long so it
would be rather difficult to muke a rolatable
dipole of that size. In addition, in order to get
the two directional lobes from a dipole, it should
be something more than u balf-wave above earth
ground. On 80, this would mean a support at
least 130 feet high! However, on the higher bands,
this doesn't pose as much of a problem; a half-
wave ou 15 is slightly more than 20 feet and most
of us can get an antenna up that high or higher.

[f we place another anteuna, in front or in
hack of our half-wave dipole, and modify the
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- MAJOR
. T LoBE
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AT /\.7T RADIATION
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» .. DRIVEN
ELEMENT
e — -—REFLECTOR
'« BACK LOBE
A B

Fig. 1—At A, typical pattern of a dipole and at B, a
two-efement beam.

length of this second antenna, it is possible to
echange the lobes radiating from the half-wave
dipole. This second antenna is called a “para-
sitic” antenna or parasitic clemeni. Such an
antenna system is shown at Fig. 1B. In this case,
the parasitic clement is made slightly longer thun
the antenna, or “driven’ element and is ealled
a reflector. If the added clement is muade shorter
than the driven element it is called a director.

Adding this additional element to the antenna
modifies the lobes radiated from the system.
Instead of an equal bidirectional radiastion pat-
tern, more energy is radiated in one direction
than the other. We don’t have any more power
radiating from the system but what we have
done is concentrated or *heamed’ most of the
energy in one direction and such an antenna sys-
tem is called a “beam.” If you compared the
dipole at A to the beam at B, the beam would
radiate more energy in its best direction than the
dipole and the beam could be said to have
“gain” over the dipole.

As mentioned earlier, a half-wavelength on
15 meters is slightly more than 20 feet. A two-
element beam, driven element and reilector,
would consist of two elements about 20 feet. long
and they could be mounted on a hoom 8§ feet, or
less in length. This complete structure can be
built with aluminum to make it lightweight, und
mounted up in the air and rotuted so that the

To give you an idea of what 5 decibels meuns
let’s assume you are running the maximum
Novice power, 75 watts input and getting 50
watts output. The 5 db. would increase your
cifective radiated power about three timesin the
favored direction, or to something slightly more
than 150 watts! Additionally, the beam will
have a property known as front-to-back ratio
with about 20 db. of attenaation of signals arriv-
ing from the rear of the antenna. This is help-
(ul in eutting down QRM.

Finding Suitable Materials

Some hams may be fortunate to live near
junk yards where aluminum tubing is available
and at reasonable prices. However, many hams
live in areas where there are no surplus or junk
markets. Fortunately, there is one source thut is
available to all hams and that is the Reynolds
“Do-It-Yourself " material availablesin practi-
cally any hardware store und in most Sears retuil
stores. The Keynolds stock may be slightly
more expensive than swrplus aluminum but the
ease of procurement makes up for the price
difference.

The Reyvnolds iubing that is used to muke up
the elements in our beam comes in cight-foot.
lengths. The readily available sizes are l-inch
and 34-inch diameters. A single element con-
sistg of one of the lurger-diameter lengths and
iwo of the 84-inch diameter sections. When the
smaller diameters are telescoped into the lurger
piece, the fit is very loose. \Wa searched sraund
for sume type of Fe«LdLlV-d,lel.lble material so
the element sections could be telescoped . little
more rigidly. While we didn't know it at the
time, und neither do most stores who stock the
aluminum, Reyuolds manufactures a Z4-inch
diameter stock for the primary purpose of tele-
scoping their other two sizes together. The
reason we ure stressing this point is because the
uverage dealer doesn't know this siock exists,
mainly because his eatalog doesn't show it

signal can be beamed in the 6" oR 270” .
most favorable direction. This is DEPST = ‘; o e
exactly what the antenna shown (78%) i — ] (78" i
in Fig. 2 is, a two-element heam 1 - 22 J 1
for 15 meters. Thf: guin of_ this DRIVEN ELEMENT
antenna is approximately 5 db.
over a half-wave dipole alone.
BOOM —| ,
154" DIAM. 8
REFLECTOR \
s = u| § 8 s :

Fig. 2—Dimensions for the two-
element beam,

b—7"%" (84/2"*)—-»4« 9" et —§(96°)

H |
b 97 e T2 (841" )
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or isn't up o date. Our dealer was quiie happy
when we showed him the latest caialog be-
cause of past requests he had for just such
macterial!

We've included a bill of materials to muke
vour shopping easier but, to reemphasize that
7g-inch diameter stock comes in G-fout lengths,
and the Reynolds stock number is 185, ‘The
boom is 1l4-inch diameter, S fect long and
Revnolds has such an item available or you can
get a TV muast seetion from any 1V stove.

Constructional Information

Fig. 2 provides all the dimensions of the com-
pleted beam. The Reynolds Zg-inch diametcr
stock is 6 feet long and this should be cut into
four equal lengths, 1% inches long. This will
provide the required sleeves for joining the other
two sizes of stoek together. In order to mount
the l-inch tubing to the 1l4-inch boom the
smaller stock must be drilled to take the U bolts
as shown in Fig. 3 at B. Take extra precautions
when measuring the I-inch stock for drilling the
ti-bolt holes. The stock that we used was ex-
uctly 8 feet long but don't take that for granted:
measure ench pilece vourself and be sure the
tJ-holt holes are drilled exactly each side of
center so that the element will be balunced when
mouunted to the booni.

After you cut the 74-inch diumeter stock into
four lengths, carcfully deburr and smooth off
hoth the inside and outside of the cut ends wiih
u file or knife blade. The fit between the two
size tubings is quite precise and if the sleeves
aren't smoothed, you ure liable to “lock” up the
pieces when sliding them together and have a
nasty job trving to separate them.

We carefully marked off the tubing with pencil
marks at the dimensions shown in I'ig. ¥ and
then rechecked the lengths ubout three times
to he sure they were correct and then drilled
holes to take No. 6 metal tapping screws. The
holes were drilled aboutl one inch in from where
the tubing meshed. When the metal tapping
serews were screwed in, all “looseness™ in the
slements disappeared.

Bill of Materials

Quantity Length  Diameler  Reynolds
(ft.) .y No.
2 S DA
4 S 3 SA
] ] L ,Lv 10A
| 6 7% 1%

2 U-bolts, TV autenna to mast tvpe.
{ variable capacitor, 150 pf. maximum,
any type, 1 plastic freezer container,
approx. i X 5 X 5 inches, to house
gumma capacitor.

(vamma rod, #%- to Y3-inch diameter
aluminum tubing, 36 inches long.
{Aluminum enrtain rod or similiar. )

A freezer container of the non-rigid plastie
variety was used to house and protect, the gamma
capucitor, Cy. Iither No. 12 or No. 14 solid copper
wire can be used to connect from the stator
und rotor to nuts and bolts mounted on the
<ide of the plastic box. Incidentally, a good souree
for short, lengths of No. 12 or 14 solid wire is
ardinury house-wiring cable. Any hardware store
will sell you whatever you need and you'll find
i1 o lot, cheaper than buying a whole roll of wire.
The plastic container was mounted to the baom
vin the U-bolt that holds the driven element.

Isither 50- or 70-ohm coax can be used to feed
the beam and we used 50-ohm in our installation.
It is suggested thai the lurger-diameter cuble
be used, RG-8 polyfoam type, as it has less loss
thau the smuller tvpe, RG-5%/U. To prepare
the coax for feeding the heam first remove
about 6 or 7 inches of the insulation thai covers
the outer braid. Separate the braid from around
the inner conductor and then tape the cable
where the two conductors separate in order to
weuntherproof the cable. We used the Scoteh
electrical tupe which makes u good weather-
proof seal.

DRIVEN ELEMENT

Fig. 3—At A, method of using gamma feed
and at B, constructional details of gamma, The

A e C“SO ‘ AMMA ROD coax feed line should be taped to the boom
P and then down the supporting mast, allowing
enough free line at the mast to permit
rotation of the beam
BOOM AND DRIVEN
A\ L U-BOLT ELEMENT
3 2
AT ¥ TR - ADJUSTMENT
OUTER __, _t__I7] “stRap
CONDUCTOR ' gl--£31—- o - ...
£ -y S— 7 - -
X GAMMA ROD
5 ‘\ <

5 INNER
RG W’}cowucron

B
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The outer braid should be fastened to the
hoam a1 the center of the driven element. We
did this by elamping the hraid under one of the
IT-holt. nuts that haolds the plastiec box. The
inner conductor of the eouaxial line should be
connected to one of the ymis and bolis that
connect ta one side of €74, The other nut and bolt
eomnecting to () is used to support oue end of
the gamma rod, the other end of the gamma
rod is supported by the adjustment strap, see
I'ig. 3.

There are so many ways in which o beam can
be mounted that we won’t go into u great deal
of detail here. However, & couple of hints may
help. First, this entire beam weighs less than
ten pounds so a TV rotator will eusily handle the
antenna. Along the same lines, TV hardware
and masting could be nsed for supports. The
only real problem is mouuting the boom to u
supporting pipe. One of the simplest methods is
the device shown in Fig. 4. This consists of four
TV U-bolts and a metal plate, aluminum or
steel, 15 to 4-inch thick, and % inches square.
Two of the U-bolts hold the boom and the other
two bolts hold the plate to the mast.

Adjusting The Gamma

In order to adjust the gamma match you'll
need a reflectometer. This is a device thai is
quite easy to make and when installed in the
coax-feed line, it will show when the antenna
end of the line is properly matched. Also, it will
serve 4s a constant mounitor or output indicator
and tune-up device.

If it is possible to adjust €, and the gamma
adjustment strap with the antenna in its normal
location, then do so. However, in many cases,
it. won't. be possible to reach the antenna to mnke
adjustments so they will have to be made with
the antenna near the ground, on a garage or on
2 step ladder. Try to get the antenna us high
above earth as possible und still be able to reuch
the gamma adjustments. The closer the antenna
is to ity normal locution, the less change there
will be in the match. The feed-point impedance
of an antenna changes with its height above
ground. Hence, we want it as hizh as possible
a0 we'll get the least change after it is once
adjusted.

While the dimensions given for the gamma

settings in Fig. 3 may be the sime for your beam,

1 De Maw, “The VV.-u'im:y.tcher," QS7T, 1\[.1;};7 1966 g)r
Understanding Amatcur itadio, puge 200,

u-soLr ~

Fig. 4—Details for mounting beam to mast. All U bolts
are TY-antenna hardware type.
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it. is quite likely ihat becanse of construction
differences, height ubove ground, and so forth,
you will probably have to muake svme adjust-
ments in the xamma., The abject in adjusting
# gamma is to have your reflectometer read
zero in the reflected position versus full scale
in the forward position. This would indicaie
matched condition and an s.w.r. of 1 to 1.

For a trinl setting, place the gamma adjust-
ment strap at the dimensions shown in Fig. 3
and set €| near maximum capacitance, 959
meshed. Tune up the rig on 21,200 ke. and feed
enough power through the system to get a full-
scale rending on the reficctometer in the forward
position. It won’t take much power to get u full-
scale reading and it is u good idea to make your
adjustments at as low a power level as possible.
Switch the reflectometer to read reflected power
and note the reading. Any reading of less thau
one-tenth of full scale would indicate an excellent
match. However, you'll probably want to ex-
periment and shoot for a “perfect’ match. Try
increasing or decreasing the setting of ¢ and
then comparing forward and retlected readings
to see if the match improved or worsencd. Be
sure to keep unotes so you'll know which way
to go with €, or the new setting of the shorting
strap. Try moving the shorting or adjustment
swap about one inch at a 1ime, either out or in
from the boom, and go through the adjustment
range of ¢, again. Kventually, and if your pu-
tience doesn't wear o, you'll gei u peifect
match.

The antenna shown in the article was designed
to resonate at 21,200 ke. at about the center of
the band. However, the untenna wus essentially
“flat” ucross the eniire 2L-Me. band. For those
hums who waut to work both ends, the lengths
for 21,200 ke. ure ideal. However, if you want
the antenna for just phone or c.w. the formula
for finding the element lengths for any given
frequency is quite simple.

Driven clement length == P where f equals
the frequency in megacycles, and the answer
will be in feet. The reflector should be made
five percent longer than the driven elemeunt.

1f this is your first experience with a beam
antenna you'll be in for plenty of surprises.
You'll note that when the beam is sideways (o
a station, the station will be practically inaudible
but when the beam is aimed at him, o real 5-Yer!
You'll probably want to make many front-to-
hack checks with other stations and don’t be
discouraged if ench report doesu’t check out
with the other. Depending ou the angle the
signalleaves or arrives at the back of the antenna,
the front-to-back can be excellent, or practically
non-existent. You should note u pronounced
front~-to-back ratio on nearly all local stations,
those that are more or less line of sight from your
station. However, on the skip stations, the differ-
¢nee will vary considerably. This fall and winter
should be a real humdinger on 15, don't miss ir!



The Heathkit SB-100 Transceiver

A:’TER contemplating what looks like thousands
of components and parts in the SB-100 kit
package, the experienced old-time kit builder
would probably resign himself to many grueling
hours of work. Such is not. the case. What with
printed circuit boards and a new technique in
bandswitch assembly and construction, the
SB-100 cun probably be put together in half the
time it takes to complete an equivalent old-
fushioned hand-wired job. There is wiring to be
done, of course, but it is restricted to intercon-~
necting ihe circuit boards and panel components.

The writer kept a fairly accurate account of
time spent on the kit. It totaled about 33 hours,
not. counting the alignment and testing. A rough
breakdown of this total showed that unpacking
and sorting took 4 hours (if they could only put
those resistors, cupacitors, and hardware items
in separate packages according to value and
size!), circuit board assembly 7 14 hours, mechani-
cul assembly 5 hours, wiring harness hookup
714 hours, and general wiring 9 hours. If every-

A top view of the SB-100 transceiver out of its cabmet
The vacuum tubes and the final r.f. amplifier shielded-
compartment cover have been removed in this photograph.
At the top right corner of the photograph, are three minia-
ture controls mounted on a plate. They are (l. to r.) vOx

SEN, VOX DELAY, and ANTI-TRIP. The linear-master

oscillator assembly, which comes put together in the kit,

is the silvery box just to the left of the above-mentioned
controls.
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thing works the first time (this one didn’t), the
alignment and testing could probably be done
at one sitting in 4 couple of hours.

The 8B-100 is a 5-band transceiver covering
500-ke. segments in the amateur S0- through
10-meter bands; 10 meters is covered in four
500-ke. segments. Transmitter input power is
rated at 180 watts p.e.p. on s.s.b., and 170 watts
c.w. Provision is made for selectable upper or
lower sideband und c.w. There is no provision
for a.m.

Circuit description of the transmitter and
receiver sections of the SB-100 will be treated
separately, although some of the tubes und
circuits ure used for both functions.

Transmitting

Fig. 1 shows a block diagram of the SB-100
with the transmitter components grouped at the
top und receiver cumponents ut the boftom.
A circle or square marked with an asterisk indi-
cates that these items are used for both receiving
and transmitting.

When the SB-100 is set up for s.s.b. transmis-
sion, output from a high-impedance microphone
(or low-impedance input to a jack at the rear of
the chassis) is amplified in 'y and then applied
to a semiconductor ring-type balanced modulator.
Transmitter carrier suppression is rated at 50 db.
down from single tone output. Qutput from the
carrier oscillator, V4, ulso feeds to. the balanced
modulator. The frequency of the carrier oscillator
is controlled by one of three crystals, depending
sideband (3396.4 ke.),
lower sideband (3393.6 ke.), or c.w. (3305.4 ke.).
The sideband selected is amplified in Vo und
applied to a 6-pole lattice crystal filter, #L,,
which has a center frequency of 3395 ke. and a
usable bandwidth of 2.1 ke. minimum at 6 db.
down, 5 ke. maximum at 60 db. down (2:1
nominal shape factor at 60/6 db.). Transmitier
unwanted sideband suppression is rated at 55
db. down from single-tone output at 1 ke.
reference. Third-order distortion is 30 db. down
from 2-tone output. Spectrum unalyzer checks in
the ARRL lab found the SB-100 well within the
above ratings.

After amplification by V3, signals from the
filter are combined in the first mixer, V34,
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Fig. 1—Block diagram of the
Heath SB-100 Transceiver,
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with the output of the linear master oscillator
(L.m.o.), which can be continuously tuned over
u frequency range of 5 to 5.5 Me.

The L.m.o. is factory-assembled and seuled and
is simply bolted io the chassis during kit assem-
bly. Frequency drift is rated at less than 100
«.p.s. per hour after a 20-minute warm-up, and
less than 100 c.p.s. for plus or minus 10 per cent
line-voltage variations. The l.m.o. is mechuni-
cally driven by way of a pinch drive through the
putiel main tuning knob.

The main assembly has two dials. The lower
cireular dial is divided into one hundred 1 ke.-
segments. The upper slide-rule dial is numbered
from 0 to 5 and 18 divided into tive 100-ke. seg-
ments. The distance between any two consecutive
numbers on the upper dial is equal to 100 ke., or
oue revolution of the 21i-inch diumeter tuning
knob. Dial mechanism bucklush is rated at less
than 50 c.p.s. With a dial knob ratio 4 to 1,
about 10 feet per megucycle of bandspread is
achieved. Visual dial accuracy is within 200
c.p.s. on all bands, and electrieal dial aceuracy is
rated within 400 e.p.s. after calibration at the
nearest 100-ke. check point.

For fixed-frequency operation, a special feature
associated with the atopk switech on the trans-
ceiver allows for crystal, instead of l.m.o., control
of the unit for M ARS or net operation. With the
MODE switch in the aux 1 position, the trans-
mitter operates at a fixed frequency that is
determined by a crystal (not supplied with the
unit) located in the crystal oscillator circuit
of Isg. By placing the mopE switch in the xraL
position, both the transmitter and receiver fre-
quencies are determined by the crystal. Informu-
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tion is given in the SB-100 instruction manual for
calenliting the erystal frequency.

The 5-Mec. range l.m.o. ior crystal) signal and
the 3.395 Me. energy from 173 ure combined in the
first. mixer to give N.5-Mec. output which is
passed through u bundpass filter and to the
sccond mixer, |g.

Signals are heterodyvned to the desired ama-
teur-band frequency in the second mixer. Injee-
tion is furnished by a crvstul-controlled hetero-
dyne oscillator, 9. The frequency of this
oscillator is always 8.805 Mec. higher than the
lower edge of the desired-band segment. For
example, 110 would be oscillating at 22.595
Mec. for 14-Me. vperation. The necessary crystal
is placed in the heterodyne oscillator circuit by
the panel raNDsWITCRH.

A neutralized 6CL6 driver, 175, provides the
necessury amplificution to drive the parallel
6146 r.f. linear amplifiers, 1'x and 17y, which are
operating in class ABy. All of the tuned circuits,
except the final amplifier plate and loading, ure
ganged tuned by the panel bRIVER PRESELECTOR
control.

A pi-network couples the output of the ampli-
fier to the antenna load and the circuit is designed
for a A0- to 75-ohm load with not more than u
2 to 1 s.w.r. Output from the transmitter is rated
a{ 100 watts on %0 through {5 meters, and S0
watts on 10 meters. However, our unit delivered
well over 100 watts on all bands.

Automatic level control (a.l.c.) is used in the
3B-100 to preveut overdriving the r.f. amplifiers.
In addition to the conventional method of
obtaining a.l.c. voltage from the control grids of
the final tubes 17z and 17y, the SB-100 also
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3 INDICATES CIRCUITS THAT ARE
USED IN BOTH RECEIVER AND TRANSMITTER

samples variations that oceur in the final ampli-
tier screen supply voltage.

Fig. 2 is a schematic diagram of the a.l.c.
circuit. Any audio frequency voltage developed
on the control grids of ¥x and Vg is coupled
through %> to the voltage-doubler diodes 'Ry
and C'Re. Specch peaks will produce variations
in the final amplifier screen-supply voltage, too,
and this signal is coupled to the voltage doubler
through (. The combined a.l.c. d.c. voltage from
('R und CRy i8 treated in an RC network to give
it a fast-attack slow-release time constani. This
d.c. bias is applied to amplifiers 173 and V3 to
control their gain for best operation. The r.f.
compression, as a result of the al.c. action, is
rated at 10 db. or better at 0.1 ma. final grid
current,

Metering is quite complete in the SB-100.
On transmit there are five different values that
can be monitored — oue at a time, of course —
final grid current, final plate current, a.l.c. volt-
age, relative power output, and power-supply
high voltage. When receiving, the meter is a
relative signal-strength meter with the meter
switch in the a.l.c. position.

The SB-100) can be switched from receive to
transmil by either the voice-operated transmitter
{(VOX) or push-to-talk method. The usual anti-
trip circuits are employved to preveunt the speaker
signals from activating the VOX. Controls asso-
cianted with the VOX eirenit include the vox
SENSLTIVITY, VOX DiLAY, and aANTI-TREP, and
they are all located on a panel inside the cabinet.

Keying the SB-100 is accomplished simply by

1000 100
+300V. W '
:FINAL R.F
;E:zm. Izzpf, ;Eazm. AMP,
_ooluf,
A.L.C. FROM ‘i)
LINEAR AMP ]
CR, c
Fig. 2-—Automatic-level control A'\‘/-‘va ZH M
bias is developed at the con- 2173 oospf. | RFC
trol grids and screen grids of cR,
the final amplifiers. See the ] i
text for details on a.l.c. oper- 4 !
ation.
TO DRIVER
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A wiring harness makes for a neat appearance in this
bottom view of the SB-100 transceiver. The black object
at the top center of the chassis is the crystal filter. An
aluminum plate has been removed from the left side of
the chassis bottom to show the switch-board, coil and
bandswitch assembly.

plugging in the key to a rear-chassis key jack,
turning the mode switch to the ¢.w. position, and
sending. When the key is closed, cathode follower
1”18 and some of the VOX circuits are cut off to
prevent any stray audio signals from reaching the
hulunced modulator. The c.w. erystal is con-
nected in the carrier oscillator, V5, and the
balunced modulator is unbalanced to prodnce
uan output signal which is fed down the line to
the r.f. amplifiers. Keying is done in the truns-
mitter mixers, 1'ga und Vg, aud the driver ampli-
tier, ¥z, using grid block keving. \.Lc. is disabled
on e.w., and drive 1o the final amplifier is con-
trolled manually by the panel asc/cw neEveL
control.

Another feature of the transceiver is u c.w.
sidetone for monitoring your own keying. When
the key is closed & 1000-c.p.x. tone, generated in
Vs, 1s fed to the audio amplifier, 17148, and is
available at the speaker or the phone jack. There
is & ¢W TONE vorume control inside the cubinet
to adjust the tone level.

Some of the 1000-¢.p.s. tone is coupled to the
VOX circuit so that when the transmiiter is
keved the VOX cirenit friggers the relay 1o
switch the transceiver to transmit. The relay
stays in this position for a length of time that is
determined by the setting of the vox veLay
control, located inside the cabinet.

Receiving

The frequency relationships in reeeiving are
just the reverse of that for transmitting. A signal
in the amateur-band frequency is amplified in
iound then mixed with the heterodyne oscillator
signal in the first receiver mixer, 17y, where it is
converted to the %.395-%.805-Mec. range. For
example, o [4+DMe. signul would be combined
with 22.805 Mec. from the heterodyne oscillator
to give an 8.895-Me. signal.
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Leaving the first mixer, the signal is fed
through u bandpass filter, which rejects all but
the %-Me. difference frequencies, into the second
mixer, I"aa, where it is mixed with the eutput
from the 5 to 5.5-Mc. L.m.o. to give the necessury
2.305-Me. output. Crystal filter FI; is next in
line and sets the i.f. bandwidth at 2.1 ke. wide.
After umplification in V3 und 174, the signal is con-
verted to audio in the product detector, Vysg, and
amplified in two stages of audio, 17344 and Vysp.
There is a4 separate PHONE voLume control inside
the cubinet to udjust the headphone level
independently of speuker volume. The speaker
is automatically disconnected when headphones
are plugged into the panel rroNE jack.

A negative u.g.c. bias is developed from part
of the i.f. signal and applied to the control grid of
ther.f. amplifier, I'1o, the first receiver mixer, 1"y,
and the i.f. amplifiers, I3 and 1"4. In addition to
this voltage, a negative-d.c. voltage from the arm
of the R.¥. GaIN control cun manually adjust the
gain of these stages. The w.g.c. is designed with
fust~attack, slow-release characteristics.

Included in the SB-100 package is a 100-ke.
crvstal controlled calibrator, ¥j7g. When the
FUNCTION switch is placed in the cavribrate
position, output from the oscillator is coupled to
the input of the receiver and can be used for dial
calibration checks.

Construction, Alignment and Other Notes

After a few hours of work on the $B-100 kit,
it becomes obvious that the complete job of
constructing the kit will not become drudgery.
Components are gobbled up at a fust rate by the

Fig. 3—A close-up view of the unique switch-board, coil,
crystal and bandswitch assembly. The switch wafers, coils
and crystals are all soldered directly to their circuit
boards. The boards are arranged in proper order and
slid into the appropriate slots. The bandswitch shaft is then
inserted through the switch wafers all the way down
through the various boards. Some interboard electrical
connections are made, and the job is done!
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circnit boards, which make up the majority of
the set (see the photographs). The circuit bowrds
are attached to the chassis aund interconnectud
by the wiring harness. A particularly ingenious
and time-suving method for band-switch con-
struction is used in the SB-100. The band-switch
wafers are soldered to cireuit bourds along with
their associated coils, crystals and components.
The circuit. boards are then stacked in slots
tlong a straight line in the chassis (See Fig. 3).
The band-switch control shaft is inserted down
through the lined-up circnit. boards to complete
the job.

The kit includes some little “extras” that aid
in building the kit . . . wrenches, masking tape,
allen wrenches, nut starters and the like, to
name a few. Heath has also included a 4-color
booklet, “Iit Builders (tuide,” which contuins
important, information on tools, soldering and
guides to good kit assembly.

A kit~builder’s  thauk you'’ goes to Heath for
their excellent 150-page SB-100 instruction
manual. It goes into great detail and includes
helpful technical information, charts, diagrams
and drawings to aid in construction, alignment,
und trouble-shooiing of the kit. In addition to
the usual step-by-step constructional dope, there
are sections on testing, alignment, installation,
noise suppression for mobile use, u troubleshoot~
ing chart, voltage and resistance tables, chassis
photographs, circuit board N-ray views and
schematics.

Speaking of alignment, fleath engineers have
come up with u scheme for transmitter and re-
ceiver alignment of the SB-100 that requires the
use of ouly a vacuum-tube voltmeter, dummy
lnad, and a receiver capable of receiving WWV —-
if this isn’t available, a broadcast (b.c.) receiver
will do.

The $B-100 color and styling matches that of
the other Heath SB-series of equipment — light
wray cabinet, green crackle panel with satin-
chrome knobs.

ileath supplies 2 name plate with = serial
number for each piece of equipment. The plate
is backed with pressure-sensitive tape and is
casily attached.

- WweeT

Heath SB-100 S.S.B. Transceiver

Height: 634 inches

Width: 11474 inches

Depth: 1334 inches

Weight: 1714 pounds

Power Requirements: 700 to 850 volts d.c.
at 250 ma., 300 volts d.c. at 150 ma.,
-115 volts d.c. at {0 ma., and 12 volts
a.c. or d.c. at 1.76 amps.

Price Class: $360.00

Manufacturer: Heath Company, Benton
Harbor, Michigan.

[l you are a stickler for matching cabinels in
L vour shack, then you will need un SB-60D
speaker/cabinet to go with your SB-100 or, for
that matter, with any of the Heath SB-series of
amuteur radio equipment.

After installing the S-ohm 6 X 9-inch oval
speaker into the cubinet, there is still plenty of
room to include the Heath HIP-23 power supply,
which is the a.c. power supply designed to power

Heath SB-600 Speaker and Cabinet

Height: 6% inches

Width: 10 inches

Depth: 101, inches

Weight: 5 pounds

Price Class: $18.00

Manufacturer: Heath Company, Benton
Harbor. Michigan
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The Heathkit SB-600
Communications Speaker

the SB-series of equipment. Holes ure provided
in the cabinet bottom to match up with holes
in the power supply, so iustallation of the p.s.
tukes only a matter of minutes. Of course, the
cabinet colors and styling match that of the
SB-equipment. — WreoT

th

Next Mon

Knight-Kit
TR-106 Transmitter, V-107 v.f.o.

R

49



Anfenna ot K2HLB,

Part I—
Antenna Topics and Siting

BY PAUL D. ROCKWELL,* W3AFM

of optimum station design for DX has
been on one aspect at a time. This ariicle
assembles various aspects, in the system-ap-
proach sense, und is specifically addressed (o
optimum design for c.w. DX. However, most of
the ideas apply also to 'phone operation. An-
tennas and propagution will be discussed in
respects believed to be not generally appreciated.
Most of the topics are already fumiliar to top
DXers, but one or more should be useful or
interesting to nearly any serious DX operator.
The writer expresses his appreciation for many
lLielpful comments and suggestions in voluminous
correspondence with top DXers. It was heart-
warming to receive so much cheerful encourage-
ment, advice und many contributions. Only one
sharp criticism was received: that DX is 909
operator, 10% equipment. Maybe so — hiut look
at Table 1. The suceessful D X-con test performers
who bring up this point usually have several of
the following: (a) a full gallon; (b) a tower over
65-feet high: (c) a boom over 30-feet long; (d)
a quiet location; (e)a hilltop site.

‘MOST of what has been written on the subject

Antenna Topics

Firstly, horizontal is by far the preferuble
polarization. The problem with vertical polariza-
Imn is prlm.mlv with ground losses. Broudeast

+ 5300 Il‘ﬂlhurne Way, Lhe\ v Chase, Md. 20015.

30

stations customarily use 120 buried radials to
overcome these losses. Such an installation is
impractical for amateurs. Radiation etficiency is
probubly less than 20¢% for an installation em-
ploying say, four radials. G. H. Brown, in PIRE,
June, 1937 says thut for quarter-wave antennas
with 0.4\ radials, efficiencies are:

2radials. . ... ........... 12.47%,
sradials. ............. v 146.297,
60radials, . ............. ....64.09
13radials. . ........oo ... L8%.0%

Furthermore, the vertical radiation pattern
is characterized in practical locations by a null
at the low angles. The low-angle radiation of a
ground-mounted vertical cuarter-wave, often
shown for perfect earth as being good right down
to ° elevation, actually has u null there.t:.
Vertically polarized antennas are more sus-
ceptible to QRNN (man-made electrical noise)
than horizontally polarized.

With horizontal polariz:ution, the antenna is
balanced with respect fo ground, and ground
losses are customarily only a few percent.

Under certain circumstances, a vertical ground-
plane can he advantageous, i.e., (a) for a salt-
water reﬂection-mne, (b) for irs set-up c¢on--
convemence on DXpeditions,3 or (¢) for cnnstrun-

Jnrdan ¢ F’lectromaznerw Waves and Radiating bvs-
tems Prentice-Hall, 1950.

2 Anderson, “Antenna Behavior over Real Earth,” DST
June, 1965.
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tional and economic advantages on bauds lower
in frequency than 14 Med Tlven in such cuses,
the verticul loses important advantages of (1)
gain, receive and transmit, and (2) recciving
effective S/N, including rejection of QRM from
undesired directions.

Another topic which deserves mention is the
nuestion of gain quotations on Yagi antennas.
Manufacturers have stated these gains in ways
which may be confusing. One manufacturer, for
example, chooses to relate the gain of a horizon-
tally-polarized antenna-array at optimum height
above ground, to u half-wave dipole in free space.
In this way he gives himself 6-db. of ground-
reflection gain. lis quotation should be corre-
spondingly discounted. The practical basis of
comparison is to a half-wave dipole, same height.
and foreground. Almost all manufacturers, when
they do not state that the gain is reluted to a
half-wave dipole, are relating their gains to an
isutropic radiator. This raises the gain by 2.2-db.
as compared to gain over s half-wave dipole.
If the manufacturer has assumed that the refer-
ence isotropic radiator is in free space, whereas
his array is at optimum height above u perfectly
reflecting ground, then his quotation should be
discounted by 8.2 db.

The most helpful relation in evaluating gain
in & Yugi antenna is the formulu:

L
Gain = 10 =~
ratn 1 N

where L is length of the boom in the sume units
as the operating wavelength, \. Iere the gain is
that of the Yagi over a half-wave dipole, broad-
side, at the sume height and foreground, ex-
pressed as u factor.8, In db.

: 10L.
Gain (db) = 10logye -

3 With respect to DXpeditioning, (tus {W4BPD) has
found it satisfactory to put a 14AVQ atop the tullest pole
he can find, often 40-50 feet. e uses -1 guys. T'wo of these
areinsulated at f0-meter (uarter-wave points, the other two
at 20-meter cuarter-wave points. A hole is dug, guy an-
chors set, and the antenna/pole *“ walked " up with the aid
of pike poules.

1 Krom W3BMX, “At W5KZA I had a puir of phased
ground-planes on 7 Me.. (uarter-wave spacing and 40°
phasing which could be reversed, tlipping the cardioid pat-
tern 180°, Each (iP wus 20 feet above ground at the bave
und had 12 radialz. Front-to-back ratio was consistently
201 db. on the nose and the gain about 3 db. Many fellows
thought I was kidding when I worked JAs, VS1s, VS6s.
DUs, ete., at Y-10 a.m. during the winter months. [ was
juite impressed with the antenna. [t does pick up noise,
however; so in a noiry QTI it would not be worthwhile.
Its broad radiation characteristics and Hat s.w.r. (within
1.5:1) over eutire 7-Mc. band were useful and nice to
aperate,'’”

# Simon and Biggi, “ {'n Nouveau Type d’Arien,”” L'Onde
Ilectrique, Nov., 1954,

"I'lis rule is good for optimized designs with ele-
ment spacings up to approximately 0.2\ maxi-
mum. It suys svme designs are carrying more
clements than they need, and may be delivering
less-thun-optimum performance on that account.

The rule becomes less accurate as the boom
length goes below a half wavelength. Fig. 1 is a
useful guide. It is taken, and somewhat shaded,
from another reference.’

BQOM LENGTH IN FEET AT A 220 METERS
103 %0 70 100 130

\

//
7 A
I,'/
4).__P_L_ {
. X3 10 s 2.0
BOOM LENGTH (A)

GAIN IN DB. REF. », SAME HEi3HT
AND FOREGROUND

Fig. 1

For quads, use Fig. 1 plus 2 db.; but only at.
the quad’s optimum-design boom-length. The
quad may be considered, for estimating gain
patterns, as two vertically-stacked Yagis. 'The
vertical spacing, however, is less than optimum:
50 2 db. is a better approximation than the 3 dbh.
which would apply in principle for phased arrays.
(Quad power-gain does not increase linearly with
hoom length, as is substantially the cuse with
Yagis. Also, quads are more susceptible to side
lobes of polurization orthogonal to that of the
antenna's nominal polarization. Since h.f. signals
arrive with random polarization, this means side
responses may be expected to be, relative to
Yagis, a problem.?

Measurements of antenna gain are tricky.
tJsual complications are (a) ground reflections,
(b) impedance matching, (¢) near-field effeets.
(d) reflections and absorptions from neuarby
objects, (e) calibration of measuring detector and
attenuators, and (f) polarization etfecis. When
scaling is nttempted, further complications are
incurred. The subject is treated professionally.®
The sume muterial is published as /EEFE Stand-
ards No. 149 (Revision of 43 IRE 282). January,
1965, and is available from IEEE Headquarters,
345 Bast 47 Street, New York, N. Y. 10017,

8 Fhrenspeck and Paehler, ¢ Maximum Gain from Yusi
Antennas,"” IRE ’GAP, Oct., 1959,

7 Orr, Quad Antennas, Radio Publications, Wilton, Conn..
1959,

% “JEEE Test Procedures for Antennas,”” TEEE Trana-

artiona on. Antennas and Propagation, Vol. AP-13, No. i,
May 1965, pp. 374466,
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W3AFM has worked 310 countries on 20 c.c. only, in the period 1962-1965, from a topo- g
araphical depression beside a t-lane highway in the middle of greater Washington, D. C, =
Looking levelly from the peak: of his roof, he sees neighbors® basement windoiws on all sides. :
This is not a construction article. Rather, this series 1cill present some new and stimulating »
ideas on subjects such as antennas, station apparatus configuration, most useful appor- =
tionment of dollar expenditures on rarious station components, etc. :

n

u
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From the foregoing, one might infer thuat
Yagis and quads are all & ham should use.
Because they can be rotated, this is not far from
correct. for 10 {hrough 40 meters, where most
DX is worked. Log-periodics ure unattraciive
for hamming becatse of their low gain, high
cost, und structural complications. For really
high gain, up to, suy 16 db., 4 rhombic can be
it good dollar's worth, real-estate considerations
permitting. Rhombics can be nested — that is,
several can be stacked, with azimuths in various
directions, on the same tract. Inter-couplings
are less than commonly supposed.? Sloping Vs
are of course inferior performers.!?

Siting

The maltter of good siting has been appreci-
ated by amateurs for many years. Recent work !
has made the criteria more clear. Ifor the long
hauls, the higher the antenna, the better. Try
for u radiation angle (“take-off” angle) main
lobe ut 1° elevation. It is especially effective to
locate an antenna of modest height on a cone-
shaped hill on which the ground slopes down-
ward in all directions for a thousand feet or so
at an angle of, suy, 20° If vou have such a for-
tunate forezone, 50 feet is « good height for your
20-meter antenna.

The formula for angle of maximum radiation
thorizontal antennas, Hat terrain) is

(N
a = qareé 8in 4}1

where h is height (in same units as for wave-
length, A) of the antenna relative to the ground-
reflection zone in the foreground. Required

height for a given take-off angle is ——)\— ------ . For
4 sin a
1° at 20 meters, flat terrain, this is about 1000
feei!!* Hence, just figure the higher the better.
The ground-reflection (Fresnel) zone extends
as an approximately elliptical area on the antenna
forezone. The geometric ground-retlection point

h from theantenna.

in thiszoneisatadistance
tan

For i° take-off angle, flat terrain, at 20 meters,
this is about ten miles.
The near-end distance of the ground-reflection
elliptieal area 3 is given by
tf('sc-rm

h
oy = —— | 3 —
tnna
"% Viexhicke,

Antennas,” NBS Report 6773, Sept. 12, 1961,

10 King, * Performunce of an Inclined Vee Aerial,”” PIRE,
Australia, Sept. 1963.

U Utlaut, “Effect of Radiation Angles on HT Radio
Signals." Radio Propagation NBS CRPL-D, Mar./Apr.,
1961, This article is highly recommended. Try Supt. of
I)ocuments, US GPO, Washington, D. C. 20102, for a back
issue at $1.

12 For an approximation, double the takeoff angle for
euch halving of height. Thus, at 14 Me., 300 feet give 2°;
250 feet, 4°; 62 feet 16°, ete. T'o find the effective ground-
retlection zone distance and elevation relative to antenna
wmast height, plot a protile such as Iig. 2,

' Plane earth. IFor splierical-ewrth ray studies, see Norton
and Onberg, ’IRE, Jan,, 1947,
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and the far edge by

. hof. a2
(I'/ = [7;1(1 (v‘; + )

or about 1.7 and 58 miles, respectively, for 1o
take-off.

Ciround reflections have been the subject of
published material complete with diagrams.4

A consideration for sloping sites, in addition to
the marked reduction of optimum antenna height
43 mentioned above, is the reduction in size of
the ground-reflection area. For a 20° sloping
forezone, the reflection area is about the size
required for 20° take-off angle on flat terrain,
or a maximum far edge of about 14 mile.

Incidentally, ground losses ut h.f. for the graz-
ing angles of interest, say 10° take-off angle,
are almost never serious for horizontal polariza-
tion und are of the order of a few percent. 1deas
of h.f.site impairment by mugnetic masses,
ete., under the ground surface are superstitions.

Some c¢onspicuons examples of well-sited
stations are W3CRA, W4KFC, and W6ADMIL.
These stations have (in some directions) radio
horizons at distances of 20-50 miles. Radio
protiles are presented in Figure 2. Vertical angles
are not significant on charts like these.

The advantage of a good site and/or a high
antenna can be of the order of 10-20 db.!1 com-
pared with modest suburban-neighborhood in-
stallations. It leads to situations where the “mor-
tuls down below” can’t even hear traces of the
other end of comfortably solid DX QSOs being
conducted from the best sites. Incidentally, in
progressive antenna changes at W3AFM, in-
crements of only 2 db. in antenna gain have
opened up, in each case, & new layer of workable
central-Asian DX,

Examples of high antennas with long-boom
Yaugis, terrain essentially flat, are W5VA,
W3MSK and W3PZW. They, too, conduct
what seem to he one-sided DX QSOs.

A quiet location can make a telling difference.
W2FZY, who seems to hear everything with «
modest. antenna, attributes his success largely
to quietness of site. Sume of the new appliances,
notubly mixers und bed heater-pads, can ruin
DX reception in ordinary urban areas. Where
there are only one or two such nuisances, they
can be tracked down by auto and portable tran-
sistor radios. Their direction can be determined,
within about 30°, by beam swinging. Once lo-
cated, the problem can be corrected by (a) buying
a new appliunce and trading it for the offending
one (b) offering an LC filter (such as Lafayette
99R4005), (c) both the above. W3AFM’s worst
offenders have been found within 400 feef.
Lesser offenders have been located and corrected
at distances up to 300 feet.

Trees and foliage ure less of a problem in h.f.
communications than generally imagined. The
attenuation varies from a small fraction of a db.
for horizontal polarization to 3 db. for vertical
polarization. The values apply to 30 Me through

4 Bajley, Bateman and Kirby, “Radio Transmission in
the Lower Atmosphere,” PIRE, October 1955, p. 1226.
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Antennas at DX Contest-Oriented Stations (20 meters)

Table I

Calls flelyht (ft.) Boom (ft.)
WI1BPW s 21
K1DIR 70 16
WIJYH GO \T
WB2APG 65 b3
W2BOK 10 16
W2EXTT 75 32
K2GXI w0 o
WA2BKL 106,42 26
\W2VvIN S0 26
W3RES a2 14
W3GRF o3 15
W3LOE H5 30
W3MSK 110 72
W3MSR a0 AT
W3PZW N2 4N
W3WJD 71 12
W4ANLE o 356
W4BVYV 120 48
WAKFC S0 U
W4KXV 100 OGN
K4LIQ 0 N
WA4NGO Tl sl
WANJTF oo 31
W4RLS 7 36
K4TSL 7h —
K4TWF 122 5
W4ZRZ Sl 42
WHLGG Ha o4
WOHX 70 56
W6HITA N5 SR
K6OHLT 5H2 RE!
WG6ONZ TG 24
W6RW ity a0
WOSAL | e
WA6SBO T 16
WGUED K80 50
W7vGQ 150 24
WASAJI 73 20
WRFGX 70 40 ()
W8SHIR N5 26
WRISU 17 26
WoRRU 62 24
WoEWC 65 40
WIGIL 60 IS
WoDCA 100 36
WoOTYQ 20 36

Notes

THEDX

3=

| Mosley T'A-36

6 el. Big Bertha

30l

5-¢l On quiet, hill

4-el

7-r] 4-1000

a-cl %133

H-el Atap, 250 faot hill, 4-400s
#3-¢1 Quad, on gentle hill

4-0l Telrex

d-el Rural, flat terrain, 421000
'l Elegant site. Hilltop

:I Hill. Long slope except SE
2l quad

el

decl Hy-Giin 204B

4-cl Hilltop

4-0l

a-el

d-ed

A-el Wide-gpaeed

S-el

H-eel

3-el Atop 700 faot hill, S.F. Bay
I |

S-el Hilltop ot 1370 fect

S-el

H-el

H-el

3-0l

3-el

4-¢l Atop hill

H-el

el

Hy-Guin 20740
S-el

s-el

+-el Telrex. Hilltop
4-el

moderately-thick trees as encountered in tem-
perate zones. Attenuation through a brick wall
is 2 to 5 db at 30 Mc. 1518

For plotting profiles of your site, excellent
contour maps, 71 X 714, (le. 71 minutes of
latitude by 714 minutes of longitude) may be
had for almost any part of the U. 8. A. ut 30¢
each. Detail is such that individual houses may
often be identified. For explicit ordering informa-
tion contact: Map information Service, (ieo-
logical Survey, Washington, D. C. 20242, [§5F—]
¢ Part I of thisseries will appear in an eacly issue. )

'3 RBullington, “Radio Propagation Fundamentals,”
R.8.7T.J., May, 1957,

'8 Saxton nnd Lane, *“ VHT and UHF Reception, Effects

. and your zip eode. Your promptness will

IMPORTANT NOTICE
Changes of Address

Important postal changes in handling
second-class mail matter are now in effect.
Please advise us direct of any change of
address. Four weeks notice is required to
effect ¢hange of address. When notiifying
please pgive old as well as new address

help vou, the postal service and us.
Thanks.

of Trees and Other Obstacles,” Wireless Worid, May, 1934,
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Privilege—

Some Plain Talk
About Our Regulations

Righs?

BY WILLIAM S. GRENFELL,* W4GF

ur  international radio regulations, (ieneva
I 1959, define the Amateur Radio Service, allo-
cate frequency bands to it, and specify certain
requirements for the operation of amatcur stations.
In agreeing to abide by these regulations, the par-
ticipating countries recognize the rights of the
various internationally recognized radio services to
certain allocated portions of the radio spectrum. In
general, the allocations are fairly responsibly ob-
served by most countries. While there must be «
constant vigilance against intruders, the right of the
amateur service to its allocations is properly ob-
served by most countries in the bands which are ex-
clusively amateur on a world-wide basis.

In bands where the primary service is amateur in
one region of the world and some other service has
the primary allocation of the band in one or both of
the other world regions, the international regulations
state that the basic principle is the equality of right
to operate. The regulations add, ‘* Accordingly. the
stations of each service in one Region or sub-Region
must operate so as not to cause harmful interference
to services in the other Regions or sub-Regions.’"!
Unfortunately this right to operate sometimes turns
out to be rather meaningless as a practical matter,
tor example, the sharing of the 7100 to 7300 kilo-
cycles band by the amateur service in the Americas
and the broadcasting service in the rest of the world.
The amateur station with a dipole antenna and a
kilowatt power limit just cannot compete with the
broadcast stations’ many kilowatts and high-gain
antennas.

In a band which is shared with several services in
all world areas, such as the 3500 to 4000 kilocycle
hand, the international regulations provide that the
primary sharing services have equal rights. In the
Americas, this band is shared with Fixed and Mobile
Services and the top 100 kilocycles is shared with
Broadcasting stations located outside the American
region. Since the United States (and Canada — FEd.)
has assigned the band to the amateur service for
nany years, United States (and VE) amateurs have
it least equal right to operate in the band compared
with fixed, mobile and broadcast stations.

The international regulations limit amateur inter-
national communications to personal and technical
remarks by the station operators, and by third per-
sons only when there is an agreement for amateur
third-party communications between the countries
concerned. Also, each country has agreed to require
a code test of all amateurs using the high frequencies
and to verify the qualifications of any person operat-
ing the apparatus of an amateur station 2

Summarizing the international status of the ama-
teur, operation is a privilege which he must earn by
qualification and, while he has the right to expect
freedom from interference from stations of other
radio services in exclusive amateur bands, he does
not have the right to say anything he chooses nor
can he provide unlimited communications for others.

Domestic Regulation

So much for international privileges or rights. Na-
tionally, the Communications Act, which was adopt-
ed by Congress in 1934, created the Federal Com-
munications (Commission and specified, mostly in
general terms, its duties and responsibilities for the
regulation of wire and radio communications. It is
this Act, frequently amended by Congress over the
intervening years since 1934, which forms the foun-
dation of the Commission’s rules and regulations
governing the various radio services, including the
Amateur Radio Service. It is under the Authority of
this Act that the Commission licenses amateur oper-
ators and stations.

So far as concerns the right to apply for an ama-
teur license, the Act contains no restrictions except
that it specifies only a citizen or national of the
United States is eligible for the issuance of a license.
The Commission is, however, required by the Act
to determine whether the public interest convenience
and necessity will be served by granting the license
applied for.3

One of the first sections® of the Act relating to
radio specifies that it is a purpose of the Act ‘. . . .
to maintain the control of the United States over all
the channels of interstate and foreign radio trans-
mission; and to provide for the use of such channels,
but not the ownership thereof, by persons for limited
periods of time, under licenses granted by Federal au-
thority, und no such license shall be coustrued to
create any right, beyond the terms, conditions, and
periods of the license.” In other words, even though
you have qualified for an amateur license, possession
of that license does not give vou any right to operate
as you please during the license period, or do you
have an inalienable right to renew that license at the
end of the license period.

Renewals

The Act requires that persons may not operate
racdio transmission apparatus without a license for
the purpose. and authorizes the Cummission to
prescribe station operator qualifications and classes,
und to issue operator licenses to such citizens ag it
finds qualified.® Since it makes no ilistinction be-

* Chief, Rules and Legal Branch, Amateur and Citizens
Division, FCC. |This address was delivered at the 1466
ARRL National Convention in Boston.]

1 Geneva 1959, Article 3, Section I, paragraph 5.

2(Geneva 1959, Article 41,

September 1966

3 Sectionr 303(L)(1), 309(8) of the (‘ommunications
Act of 1034,

¢ Section 301 of the Act.

5 Seetion 301 of the Act.

% Section 303(1)(1) of the Act.
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tween a renewal and the original issue of an operator
license, the Act does not, theretore. require that the
Commission exempt the renewal applicant from the
code and written examinations which are required
for original qualification for the license. Thus, if it
would beconsidered desirable und necessary, the Com-
mission could propose and adopt rules which would
require every licensee to take and pass a new ex-
amination before his license could be renewed. Think
of that the next time you fill out your application
for renewal when you check the “ves-or-no” box
which asks whether vou qualify for renewal. How
many of you take the trouble to find out what the
present renewal requirements are? Can you still
send and receive code at the speed required tor your
class of license? Have you operated a station during
the last year of your license term? What would hap-
pen if you were required to take today’s examina-
tion?

If, in spite of what 1 have just said, vou still think
yvou have an unlimited right to vour license, take a
good close look at it. Carefully read the fine print on
the back. You will find that there arc a number of
conditions and limitations imposed under authority
of the Act.” one of which states: ** This license shall
not vest in the licensce any right to operate the sta-
tion nor any right in the use of authorized frequencies
beyond the term hereof, nor in any other manner
than authorized herein.”

For certain acts, failure to comply with certain
requirements and other gpecific situations, the Com-

7 Sections 304, 300(h) of the Ast.

mission may suspend an amatcur operator license *
and revoke an amatcur station license.y However,
before such action can be taken, the Commission
must notify the licensee of its intent and provide the
licensee with the opportunity for a hearing on the
matter. While a hearing is automatic, unless waived,
in the case of proposed revocation of a station license,
the licensce must request it in the case of proposed
suspension of an operator license. Thus, a licensec
has a right to have a hearing if the Commission pro-
poses to take his license away from him during the
period for which it was issued.

As you all know, the Commission’s Amateur Radio
Survice rules spell out the power, frequency and
emission privileges which may be earned by passing
the appropriate class of umateur oberator examina-
tio. What these urivileges should be and what
qualifications should be required for them is a large
subject in itself which I will not discuss at this time.!0

In the foregoing discourse [ have presented what |
consider to be the important basic national and
international laws and regulations which can be suid
to convey a privilege or right to the radio amatcur.
I hope you get the message which I derive from my
experience with them — namely, that amateur radio
operation is a privilege which must be earned origi-
nally and for which a license should continue to he
«ualified as long as he expects to enjoy the privilege
of amatcur radiocommunications.

S Communications Act of 1934, Bection 303(m); F'CC
Rules, Part 97 Sections 97.141 and 97.143.

¥ The Act, Section 312: FCC Rules Section 97.139.

10 Notice of Proposed Rule Making, Docket 15928,

o Now Apparatus

Waters Reflectometer

'Ew addition to the Waters line of amatcur
A_ accessuries is their Model 369 directional
wattmeter. Patterned after the Bruene design,! the
Waters’ reflectometer has one unique feature not
found in other circuits, a dual meter. One pointer
indicates forward power in the transmission line
while the other indicates reflected power. This
serves as a constant monitor of the antenna sys-
tem. The indicator and directional coupler are two
separate units, allowing the coupler to be inserted
in the antenna line remotely from the indicator.
A multiconductor cuble is provided for this pur-
pose. An interior view of the coupler is shown in
the photograph below. Contained within the large
diameter portion of the couaxial section is the toroi-
dal ¢oil that is the ‘‘heart’’ of the reflectometer.
A four-position switch on the indicator unit se-
lects one set of full-scale readings from a choice of
1 Bruene, **An Inside Picture of Directional Wattineters,”
QST, April, 1959.
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four: 1000 watts forward and 200 watts reflected,
1000 watts forward and 20 watts reflected, 200
watts forward and 200 watts reflected or 200 watts
forward and 20 watts reflected. Although the scales
are calibrated in watts, the s.w.r. can be deter-
mined readily from a conversion chart furnished
with the reflectometer.

Model 469 is designed for use with 50-ohm
cnaxial cable in the frequency range of 3 to 30 Me.
Accuracy of the power readings is rated at plus or
minus 11) percent of full scale for 52-ohm lines. The
unit tested in the ARRL laboratory wus well within
this rating. The indicator measures 5%g X 33 x
414 inches and the coupler, 1 X ¢ X 213 inches.
Price cluss of the reflectometer is $115 and the
manufacturer is Waters Manufacturing, Inc., Way-
fand, Massachusetts.

— W1ICP
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1966 VE [W Contest Announcement

September 24-26

all W and VE amateurs to participate in

the 1966 VIE/W Contest. This yeur the
contest, period will run from 2300 GMT Satur-
day, Sceptember 24 to 0200 GMT Monday,
Neptember 26.

The overall winner of the contest receives a
handsome trophy, and a certificate goes to the
high scorer in ench ARRL section.

How about more phone activity this year.
It is suggested that phone stations look for each
other near the following frequencies: 3810, 7210,
14,280, 21,400 and 28,600 ke. The highest phone
only and c.w. only scores will be listed in the
results.

All entrants are requested to follow the log
format shown below. MARC regrets that pre-
printed log forms are not available from the
club or ARRL. Come on, VEs and Ws, let’s have
more activity and more logs this year.

Rules

) Eligibility: The contest is open to all amateurs located
in the ARRL sections listed on page 6 of this QST. Multiple
operator stations inay enter, however their scores will be
lixted separately and will not be eligible for awards.

2) Contest pertod: All contacts must be made during the
period from 2300 GALT Sept. 2¢ to 0200 GMT Sept. 26.
Only 20 hours total operating time may be used in this
period, however. Times on and off the air must be shown
in the fog. Time spent listening counts as operating
time. .

3) Rands: Al bands and modes for which the participant
ix licensed may be used. A station may be worked once on
phone and once on c.w. on euch frerquency band.

1 @S0: W/Ks will work only VE/VO stutions and
vice-versa. W to W, and VE to VE Q8Os do not count.
V'alid points can be scored by contacting stations not
working the contest if complete exchanges are made. 'T'he
exchange consists of QSO number, RS or RST report, and

Tllc Montreal Amateur Radio Club invites

ARRL section for W/Ks, geographical areas as listed below
for VE/VOs.

5) Scoring: Clount two points for each completed ex-
change. Incomplete contacts do not count. Ior final score:
VE/VOs multiply: total points X ARRL sections X power
multiplier.

W/Ks multiply: total points X (‘anadian areas X power
multiplier X 20 (T'he factor of 20 has been arrived at by
multiplying the ratio of U[.8. sections/Clanadian areas by
the ratio of U.S. logs/VE logs received for the last two
contests.

6) Power multiplier: All stations using power inputs of
200 watts or less during the entire contest use 1.5; all
others use 1.

7) Canadian Geographical Arcas:

frefir Abbreviation
Newfoundland and Labrador VO1, vO2 NFLD. LAB
Prince ¥dward Island VE1 PEI
Nova Scotia VE1 NS
New Brunswick VEl NR
Quebec VE2 QUE
Ontario VE3 ONT
Manitoba VE+4 MAN
Saskatchewan VES5 SASK
Alberta VES ALTA
British Columbia VE7 BC
Vancouver Island and Queen
Charlotte fslands VE7 vQc
Y ukon VS8 YU
Northwest Territories VES8 NWT

&) Reporting: Follow the sample log shown below. Log
forms are not available from MARC «or ARRL. Single
operator stations may not have assistance from any other
person during the cuntest.

9) Awards: The overull contest winner wins 2 handsome
trophy. In addition the winner in each ARRL section re-
ceives a certiticate. Awards to C'anadian winners will be to
the section leaders. The top phone vunly score and top c.w.
only scure will be listed separately. The section certificate
will go to the highest seore.

10y Deadline: All logs must be pustmarked no later than
midnight, November 7, to be eligible for awards. Please
make sure that your call and section is printed on each
page und on the top left hand corner of your envelope.
Logs cannot he returned. Maillogs to R. A. Eberts, VE2AE,
1535 St. Croix Blvd., St. Laurent 9, Quebec, Canada.

Call. ... W4SVJ....

. W.or Phone... C.W.....

VE/W CONTEST LOG 1966

ARRL Section....GA.. ...
Power Input....150 W....

Sent (1 Point) Received (1 Point)
Times Lime New
Freq. On/OfF of Sec.
Me. GMT QS0 Nr. Station RST Section Nr. Station RST Sertion Wikd.
14.050 on 2300 2300 1 W4svJ 579 Cia. 1 VE2NE 579 Que 1
“ “ 2302 2 “ 5H89 ‘“ 2 VO1CA 589 NAd. 2
o o 2308 3 . 569 “ 1 VESMA 559 NWT 3
o off 23134 2312 4 “ 559 o 1 VE7AIC 549 vQc 4

Total Operating time: 13 min.

be tinal in all eases of dispute.

‘Bands used: 14 Me.

Claimed score: 4 QSOs X 2 (points per contact) X + idifferent sections worked X 1.5 (power multiplier) X
{ratio of U.8,./Canadian sections by logs received during last two cuntests) 4+ 960 points.

NIEDAUTE. ..ottt s

Sec. 4 Points 8
20

I hereby state that my station was operated strictly in accordance with the rules of the contest and governmental
regulations, and I agree that the decision of the contest committee of the Montresl Amateur Radio Club, Inc. shall

September 1966



VK3AAN

Jamboree

On The Azr

BY EDWARD A. GRIBI, JR.,* WB6IZF

being QRU? Looking for a project that can

really demonstrate the fun and excitément
of amateur radio to a highly impressionable
group? Then run, do not wulk, to vour nearest
Scouter (Den Mother, Scoutmaster, Explorer
Advisor, Scout Kxecutive or what-have-you)
and volunteer your station so that local boys
may participate in the ninth worldwide Jam-
boree-On-the-Air, October 22-23, 1066.

The Jamboree is an annual event organized
by the Boy Scouts World Bureau with partici-
pation by the Scouting Associations in their re-
spective countries. The Jumboree lets Scouis
tulk to other young men in the nest town or
another country to learn whout the other’s ac-
tivities, families, homes und ideas. The Jamboree
ulso introduces the boys io the mysteries of
amateur radio. Though there are several dozen
amateur radio stations operated more or less
regularly by Scouting groups in various parts
of the world, the success of the event reully de-
pends on _the cooperation of dedicated radio
amateurs normally not connected with Scouting.

The rules of the Jamboree are. very simple
because it is not a contest. The eveut sturts at
T¥I59 Vivian Street, King City, California 93630

TIRED of DX pileups? Bored with always
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0001 GMT October 22 and ends at 2359 GMT
on the 23rd. Any authorized frequencies or
modes may be used; call or answer “CQ Jam-~
boree” ou phone or “CQ JAM” on c.w. There
are no prizes given, but the World Scout Burcau
issues participation certificates to all stations
who report as explained below.

History

The Jamboree grew out of the hard fact that
comparatively few scouts cun attend the great
national and world Jamborees. Ham radio scemed
like a marvelous medium to bring home the meun-
ing of World Brotherhood. Few stations oper-
ated in the first Jamboree organized by G3BIHI,
in May 1958, but by 1960 over 1000 stations
in 47 countries took part. The &th Jaumboree
a year ago drew 2000 or more stations from at
least 70 countries, with participation by perhaps
50,000 individual boys!

The two strongest participants in 1965 were
Australia and Canada with over 400 active sta-
tions in each, including VKOGW in Antarctica.
In Canada a number of stations were operated
from weekend camps. Many groups were active
locally on v.h.f.

All across South Africa 150 well organized
stations took part. In Kast London, ZS20P
and ZS20F made a tour of troop meetings before
Jamboree with portable transceivers and thereby
generated a lot of enthusiasm.

(Over 100 stations took part in Great Britain.
G3PAW set some sort of record by having six
troops and one girl guide company as his guests!
A Norwegian lixplorer Post Station LASUJ,
operated from a cave on Karmay Island. SM7XA
operated marine mobile off the Swedish coast.

The Jaumboree generated many new clagses in
code und theory, and probably some of 1965’
gtation operators were 1964's spectators. 1t wus
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not eutirely a one-way street, however — one
ham in Colombia was visited by a patrol of eight
Scouts, which had increased to ten on departure
with the addition of the ham'’s two sons!

Stateside Activity Low

One of the recurrent comments from DX sta-
tions was that they had difficulty contacting
UU.S. stations or that U.S. stations were not
aware of the Jumboree. About 130 stations re-
ported, certainly a very low percentage of the
UJ.S. amateur population.

K3WQW, club station of Explorer Post 555,
Coplay, Pennsylvania, kept two complete sta~
tions on the air for the full 48 hours, operated by
ten licensed Explorers. One was portable on a
mountain top with everything including a 2.
k.w. generator hauled the lust mile ufoot.
KOAOM operated portable at a camporee west
of Indianaoplis and, incidentally, was one of the
few Jamboree stations heard on the west const.
IX2BFW at national headquarters of the B.S.A.
was in operation for 22 hours.

The Next One

Plans are well under way for the Yth Jamborece
on the Air October 22-23. Here is a good project
for your radio club or your individual station.
Start out by contacting anybody you know in
the movement locally or look for a local council
listing in the telephone book under Boy Scouts.
If your Scouting contacts have a somewhat
blank look explain the Jumboree to them and
suggest they refer to appropriate articles in
Boys’ Life or Scouting. Then you can arrange
operating times and visiting hours. A pre-
Jamboree visit to your station or a talk to the
group will eliminate unnecessary questions during
the Jamboree. Advance publicity will also help
here. During the Jamboree remember that the
objective iy to let Scouts talk to Scouts; don’t
worry if they get involved in » long discussion
of fire-by-friction while you're missing a DX
vontact.

K2BFW, the B.S.A. station, will be on the air
around these frequencies: c.w.—3,560; 7,050
and 14,050 ke.; phone —3,950; 7,290; 14,300
and 21,300 ke.

VE3WSB, at the headquarters of the World
Scout Bureau, will be on these frequencies:
cow. - 3,610; 7,020 and 14,020 ke.: phone —
3,790; 3,805; 7,190: 7,290; 14,130; 14,310;
21,195; 21,350; 28,490 and 28,510 kc.

Americans should report participation as
umateurs, s.w.Ls or Scout. on-lookers und should
send QSL or s.w.l cards to K2BFW, Boy
Scouts of America, New Brunswick, N.J. 05903,

Canadians and overseas amateurs not know-
ing the address of the movement in their own
vountry may send similar reports to VE3WSB,
Boy Scouts World Bureau, 77 Metcalfe Street,
Ottawa 4, Ontario.

One final note — there are no Boy Scouts in
UA-land, but last year K3WQW reported hear-
iug several Russian stutions ealling “CQ JAM.”

The excitement s catching!

September 1966
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Rhode Island's K1TPK needs little introduction to serious
VHF'ers. Manly's beams are 4 over 4 side-spaced home-
brew on 6 with 11 elements in the middle on two, (without
any ill effects from the unconventional arrangement). The
rig in the right foreground is the 6-meter exciter. On the
upper right is the 4-400A final, both homebrew. The 2-
meter equipment, not shown, consists of a completely
homebrew 200-watt supply, 100-watt modulator
and a final with 826s.

ue dates, June 11-12, 1966: reports 3606,
t-meter eonditions in partienlar — OUT-
STANDING!

There is an old Greek proverb that goes “*Be-
tore you can score you must first have u goal.”
Investigating a number of goals {other than the
obyious one of having a great time) reveals
aspects of the June QSO Party.

The top i{en scorers: (single operator)
WA2FGK K31PM KIWHS KITPK K1JIX
KuQPJ/4 KYDZK VE3BPR WOEYE and
KOQCB:; (multiopersator) W3CCX/3 W2PEZ/2
WA2BAH /L W2UFT WB2FKJ/2 WASBCA
KIYLU/1 W2GKR/2 K6BPC and WIMEH.

Section award leaders, using G6-meters alone:
WALABU K11GY /5 KITOT K2MUB K3UHU
ICHIOI WASSTJ K5IVB WASNFC KSVEX
WASOXC WOBMN KOITF VEIAL VE4MA/5
and VE4RE.

Seciions leaders using four or more bands:
WIALE KILJIN WA2FGK K2YCO K3IPM
W6EAJF W6GDO WBOKAP W7TYR WOEYE
and VE3BPR.

The churt herein showing high multipliers
per band is similar {o the one used in the unnual
DX Competition report and has proved to he
a popular feature in that annual affair. If you
find this an interesting and useful addition to
these reports please let us know!

Elsewhere in this issue are the rules for the
September 10-11 affair. If you haven't requested
vour log forms as yet get with it — drop a note
to the [leadquarters and bhe prepared.

Section uward leaders are reminded that
certificate awards are scheduled for September
15 mailing.

Soapbox

“With little activity here in Sussex C'ounty, the frequent
band openings and good ground-wave conditions helped the
seore a lot." — K3CNH. *In the ‘might have been' (e-
partment, . . . I was told later that WIMEH came buck
to me tirice.' —— W3HB, *“'The e.w. activity at the low end
was the best ever and, at last, the N, J. und N. Y. stations

* Assistant Communications Manager, ARRL,
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PARTY
Results

are learning that the Maryland and Virginia vperators do
wet on c.w, My thanks to them." — W3ILUL. “!'m sur-
prised and delighted at the wmount of interest exhibited
by those individuals who spent many hours on cold moun-
tain tops in trying to make a success of the June purty.
‘I'liey succeeded in adding enjoyment to my own partici-
pation und to that of others in the Md.-D.C. section.' -—
KA4FPE. “The Aero Amateur Radio (‘lub crew had a
w#rand time up on the hill at Jacksonville, Maryland, al-
though it was one of the coldest nights we have ever spent
with the temperature dropping to 45 degrees.’ — W3FPGA /-
& “My first contest and I had a balll"' -~ IWN2VUA.
*‘Stations should announce their location when calling
('Q contest so beams can be turned to the proper direction
in time to respond to weak signalg,” — WALKND. * Activ-
ity very light. The contest didn't receive envugh QST
exposure. Let’s have more publicity for the next one.”
~ WA2FAR/#. (My face is red, I goofed! Please check
page 66 of this issue for the September rules. - W7 YY),
“\While installing a permanent club station, we entered
the VHF QSO Party and things went very well. We were
surprised to work Ontario, Vermont and even Western
Mass. using the (‘ommunicator. Look for our new ciub
call WA2VMB shortly.'” - ARZZRX /2. “Two improved
markedly for us Sunday at 10 a.m. local time when we
corrected a phasing problem on the /8 array! Good tropo.
on the weekend." ~- K3t/KK/3. * Not one single portable
worked or heard properly identitied."” — W3B I U. * Cirati-
fying to have the SSBers respond to my e¢.w. and ancient
modulation. DX was good though loecal activity poor.”
- WWAQFTH , * Ciot alate start but worked two new states.”
- KYDAMTW, “ A {ine contest here in the midwest with lots
of activity and conditions on the upswing.'’ — IF9BRN.
“90% of the stations worked were over 100 miles away
for 27 sections in only 89 contacts.” — IFA9PBIW. “Con-
ditions and participation were far better than indicated by
our log.” -~ K4EJQ. ‘“CGroundwave and scatter was
good, especially on 2 meters. Considerable sporadie-E,
mostly into the Northeast, I had considerable difficulty
in reaching the top of Black Mountain with my car pulling
u entnper trailer. [ required assistance from a wrecker,
tore a hwle in my gas tank (losing a full tank of gas), lost
the car’s manual clutch plus several other troubles which
will go unmentioned. However, I plan to be back here in
September but without a camper trailer and with at least
one outher operstor!"-— K4QPJ/4. ** A wonderful contest
with perfect weather and no equipment failures. High-
lights included 3 new states on 2 meterr plus my fimst
Michigan 220 Me. contact, with W8PT. A thrill on Sunday
afternoon to have \WA2BAL /1 answer my CQ." -— K8ZES.
*"Thanks to the mountain-top groups that helped make
the contest an interesting one. As wnindication to the value

QST for



Six Meters
Comes Through!

COMPILED BY ELLEN WHITE,* W1YYM

of c.w. operations on two eters, half of the I8 sections T
worked were via c.w. and they would have been unreadable
on phone." -—— W8QOH. * 1t is ainazing how many stations
that you normally hear disappear when the contests come
and also those who ornly appear at contest time.'' -
[WA2ZPD. “Two sessions of skip helped build the mult-
pliers and I made my tirst Virginia and Oklahoma con-
tacts.” — WA2JWO/2. “Y¥or the next one I'll have my
amplifier finished and a better antenna installation.”
- WAZIPC. *C.w. and sideband activity (on scatter and
groundwave) accounted for most of the hard-to-get sec-
tions,” — K2MUB. * Nice opening on 6."— W2I'EZ /2.
**Next year we hope to be on top of Stissing Mt. instead
of under it — IWB2IWF1/2. “Heard VE2SH and K10YB
on 2 meter c.w, WSNSH had good signals and WSWEN
was 579 when his beam was pointed this way."”’ — W 42-
JAM. “Equipment for 220 and 432 will be ready for the
Neptember affair.” — K1WHS, “S.s.b. was used on ¢
mostly and found to be very good. Two-meter c.w. was
preat for long-haul contacts.” -~ WIHNF, *Good to be
back after four years of apartment living without an-
tennas!" -~ K1 FFE, *Exciting to work W3CCX, W1UUQ
and (G3BVU/WI1. Courteous well-mannered operators
wade the contest very enjoyable.”' - IVIASZ/1. “My
only gripes are the stations that call ‘CQ contest’ 20 times
and then give their call once, Pleased to be able to hand
out some Maine contacts.” -— KIOVB. *Flooded with
QSL requests for first Vermont for many.” — KIRYT/1.
“No good openings noted. S.s.b. on 6 is ever increasing."
— K8BPC. “Fair 50-Mec. trop-scatter was experienced
wnd we worked K7ICW (Nevada), W7CNK (Washington)
and W6GDO (Sacramento). No east-west band openings
into San Diego. 432 was dead for the first four hours until
we found the break in the coux!”’ — IF6NLO/6. *Had to
(uit early Sunday because of the heat.' — WB6CSD/6.
“Our most outstanding accomplishment this time was
working both Arizona and Nevada on 50-144-220-432 Me.,
with KTRKH and K7RKIH /7. A special meteor scatter
srhedule was set up with K7AUOQ/7 in Oregon but his KW
produced just a few letters and pings and vice-versa on
144 Me., no QSO. — K7ICW. “Conditions couldn't have
been worse.'” — IWE6BYC/6. * Our 432 Me. effort netted all
9 sections. Most interesting was the strength of the
W6NLO/6 group on Mt. Tecate, about 100 yards from the
Mexican border.”” — W6GD/6. “My last contact, with
WIBRN on 144 Mec., made the contest for me as Indiana
was a new state, bringing my standing to 22 states, 7 call
areas and my bext DX at 1000 miles." — K4MHS,
“Bands were excellent though we were plagued by typical
Mct. top luck. We did work Ohio and Alsbama with 8
watts output.” — K4GWY /4. *“We worked more New
Jersey, MDC and E. Pa. stations than in our own section,

September 1966

South Texas who found conditions poor in his area; VE3-
ASO's homebrew 2-meter array of four beams, each
ten elements on 13-foot booms, phased with foam twin-lead
and fed with RG/17U. On the bottom is K1JIX's home-
made 60-foot steel tower with a six-foot-square wooden
piatform at the top, with four 13-element yagis for 432
stacked vertically up the middle of a 12-foot box of four
10-element yagis for 144 Mc,
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DIVISION LEADERS

Single Operaio Multioperator
K3IPM Atlantie W3CCX/3
KIDZK Central KOEWG /9
KOFKJ Dakota BN
WIWZC Delta WAIVNP/4
WAQPJI /1 fireat Lakes WASBC'A
WA2FGK Hudsou W2PEZ/2
WABHKP Midwest e
KIWHs New England WA2BALL/1
K7BBO 7 Northwestern K7ACO/7
WaGiDO Pucitic WaGD/6
KISUN Roanoke KIGWY /4
WUEYE Rocky Mt. WsUFI/5
KAWIIwW Southeustern WALIQPL/}
WABIT.C/6 Sonthwestern KABPC)6
WSWAX West. Gulf WASOMG
VE3BPR C'anadian VEE2SH /2

Virginia!l™ — K4SUM. “We operated from the top of
3ull Run Mountwin altitude about 1300 feet, located 50
miles west of Washington, D. (', Excellent groundwave
on both 6 and 2 plus koud sporadie-It on fi, [ope to have
132 going next time."' -~ K4LHEB 4. “ With the exception
af two weak W6 xtations, whom 1 could not raise, and the
few others I worked, nothing el<e wus heard on 6 meters.
I'm located at an elevation of 10,000 feet. surrounded by
13-1.4,000 foot ridges to the west, north and east, about 5
wiles away. kKxpect to he un two and six in September."”
— K0ADG. “Our club wembers enjoyed this chance to
aperate the contest as a group, 'he weather was perfect
und band conditions kept our interezt alerted. We man-
uged to work all of the New kngland stiates on six meters
and even encountered some QRM pile-ups on two meters
Jduring an opening into Illinois. We were wrutified to work
u total of 28 sections.” - - WA4QPL, “ Carted everything
up to the 7300 foot level of the San (i:abriel mountains und
set up at a wide spot in the road. liverybody and his
bruthier stopped by hefore the cuntest wius over. Those
who didn't stop almost drove off the road tryving to see
what was xoing on.”' — WWAIDHK /6. * Sporadic-I£ was
very good to the New kngland area. T'his was the only
urex open during the entire contest except for a brief open-
ing to VE4 and VES5 Sunday about 1500 CGDMT. I really
enjoved working the pile-ups.” = W5IWAX. *Spotty
sporadie-£ muade this contest worthwhile. Murphy pre-
vented two-tneter activity and no signals were heard on
432, Still no competition down here in 8o. Texas to speak
of, We'll keep on trying.'” -~ K{IGY /5, “In thiz part.of
Southern Texas conditions were DEAD. I'he few 1 worked
were in and out. All this after nearly a year of detailing,
building and erecting 4 phased beams on hoth 6 and 2.”
— WAGAUA. “ We all had a wonderful time. Band condi-
tionx were very good with temperature inversion the last
couple of hours of the contest.” — VVE2BZ /2. * Our loca-
tion on C‘ovey Hills, Quebec, is wbout 30 miles due south
of Montreal and is 1§ mile fromn the New York state bor-
der.” - VE2SH /2. * Locution was 13 miles north of the
horder and two iuiles inside the Saskatchewan border, or
217 miles west of Winnipeg. Next year I'll pitch the tent
on the border with one antenna on VE4 and the other on
VIZA, Then you pay your money and take your choice,
hil” - VE4MA/S5.

SCORES

In the following tabulation, scores are listed by ARRIL
Divisions and Rections. I'nlesx otherwise noted, the top
weorer in each section receives a certiticate award. Colunins
indicate the final score, the number of contacts, the section
multiplier, and the bands uxed. A represents 50 Ae.: B,
144 Me.; C, 220 Me.; D, 420 Me.;and |, 1296 Ae. or higher.
Multiple-operutor stutions are shown at the end of each
section tabulation. \n asterisk denotes & Novice Award
Winner. A double usterish denotes i Headquarters ataft
member, ineligible for an award.

ATLANTIC DIVISION

relmrare
l\”{l’lﬂ‘ 1976-104-19-A
\ Gy 1750~ 65
Ko l IN  704- 44-16-
!\JNXG A5- 0 0- H-A

Rastern. /'rnmulrnm‘n
44 I.
"(170- a0

lxﬁ()-l"4 15-A
960~ 41-20-RCD
56 | A

\\ ,\.
W3ARW
WABHKE

3 3
WEMMYV  04-
WRLEOW 190~ 35- H- \B
WAZBGN [25- 16 X-\
W3CC'X 7

L 240-
W \'!EJ!I (l\'i()( X
RJIR WJH)
KO000-250-32-A18
W3RJIMP3 (4 oprs.)
3975

2-113-29. \
3 (Wi3s GOR GRKW

[¢
T (484-106-14-AB
WI3AZR (5 oprs N
R70-"58-15-A
ia-n.cC.

50- 2 R

K- 49-12-R
3- 57- U-AR
i

- 41

A\ BPG A3 (7 oprs.,)
, T308-261-25%- AR

W N’%FOQ/.( CWNBs O
FOO) 420- 60- 7-B

l\JLL'P\ 3 (l\’is l\\\ O 78X,

WA
40'%~ 60-13 ABC
Kouthern New Jersen
WB2NOK
520%-16K-31-AR
W2HXF  (029- 49-21-AB
B

WAZROO 1X36-102-18-AB

WA2KND )

1092~ 77-14-ABD
W2DJL/2 6K~ §2-14-7
W2ROA 747- 67-11-B

w2yvel
W2WwWa
WA2RAR. 2

|6
WA2WEB. 2 (lJ oprs
15, K.’:U 301- 5(1— ABCD
W20 (“() nm‘
1160-215-43-ABD)
W21 \U/z (11 onrs )
+470-144-
W2RTG /2 (6 op

) 1)21-122
K2BRQ (12 oprs.)
. '0-110-21)-\“1)
K2ZRX /2 (X oprs
(764~ ‘»(-l‘(— Al
W22 (7 onrn
1530-102-15-A 1t
K2Z0C2

(Y oprs.)
990~ H-15-AL1
f.extern Pennxyleania
WARWTT 2730-130-21-\AB
WARRBJ 1484-106-11-A
WAZCEN  513- 57- 9-A
W3DJNM 241~ 33. T-8 |
K3HKIK. '3 (¥ oprs.
-f<5'l0-302-4 5-AB
K3IRO 3 (5 op
S(lﬂ-zx 33-\1

CENTRAL DIVISION

[linnis
wagour
712 I7«| 31— \H
KORVG z 23512
WAQ,

JRT 1R45-123
WAQFIH 1360 K5-16-A 13
WAGEYR N(H- (17-12-A1

KODMW  6684- RK3- K-R
WorL (W \‘)‘\ISZ opr,)
ST f) - 4-RB

W N'JRNQ Z(KS- 53- 5-B

WAIPDI  165- 55- 3-18

\\ \")RSN 120- 4~ 3-B
9N\ 93- 31- 3-B

\\ A 42- 14- 3-B

WIYOw - 11- 1-B

WAIRGY (\\ A9u QXY RGV)

2142- 102 21-AB
KIHGX (5 ODr

\\~N2VU-\ K52 3- .3 12-A R
WB2QLG 3] WAINMSD (W A9 MED SFIN
WN2UVRB & 155- 31- 7-AB
WB2WX A
WB28PJ Indiana
WH2VIX 5 KYDZK  9158-241-38-AR
wB2M NM 1R-  6- KIQU'B  7480-21R-34-. \ BC'D
W R2 R\ X (\\ "PJ(‘, WAOTHTL  3400-136-2,

RVX) WIBRN (KIMRI. l tN)

Wo
1246~ X7-14- HD
i1 "lsconsin

WAUJI'M 7168-256-38-AB
WAIPBW (K9LBQ, opr.)
2403- »20-27-A\

W B2JEP

\B
B2 .IEP TOK)
238- 44~ 7-B
Lestern Aew york
K2YCO  ARN2-158-3%-\RCD
\\".'IT’I‘H

3408,
\\ \”I‘EY'&JI. -119
W2EFO 2116
K2DUR 2016-112-1

WOTQ 10- 52
KYEWG/9 (7 opriy
2138-106-23-AB

K11GY/5 did allright in the sections department on 6 and
wound up leading So. Texas. Dick runs a kw. s.s.b. with
6 elements up 60 feet. He thinks his digital clock may be
of additional interest: it is the 19 x 10 inch aluminum panel
with vertical columns in the upper left hand quadrart of
the picture. It was designed to provide time information
for satellite trackings and is also used for regular time for
logging, accurate to within .001 sec. of WWYV!
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DAKOTA DIVISION

Aichigan

KEVEX  2808-126-23-A
oy, Tinnesota NPT T4 NR-IE-ABOD
WAOCQU 1159 B1-19-AB A PN sl L
Ry WROIWV( BR2- 6f)-11- ABK’
onth Dakota WAREWZ, 816- 30-14-A

KOFKJ  1701- 51-21-AB

WSNSH r7 oprs

8.)
1,322-306-37-AB

WRWOG]/R (5 opra.)

15-287-35-AB

DELTA DIVISION KHIZp (KRS DVR, JZP,
Arkansas was
WASNFC 735- 49-15-A '510- 51-10-AB
\WASNOB/5 (K5BOE, WASR onto
LLX NOB)
1154-134-31-A WASOXC

T ouistana
WASDXA 935- ®5-11-AB
WASIVL 182~ 26~ 7-A

Tennessee
\\ 4WZC 3248-116-28-AB

K4EJQ  (24- 52-12-AB
\\ A4UCE (WA4CKP, opr.)
518- 37-14-A
W4sGI $4- ]1 4-AB
WALVNP /4 (10 oprs.)
6102-226-27-AB

GREAT LAKES

16- 8- 2-B
5- 4- 1-BD

wmmm (13 oprs

2,

2)
B3813-167-49-AB

W8RCCl1 (7 oprs.)

i o e S .
W@EYE's 6-meter total, tops in the nation, is a real eye-

opener. Don's first-class log presentation includes 38 sect-

ions on 50 Mc. Station equipment for this band includes
4X2508's at 750 watts input,75A-3 plus converter

and a 6-element array

HUDSON DIVISION

W2UFT (4 oprs.)
33 971-570 57-ABCD

DIVISION W ABPUY (62(4)-:194)- 46-AB Lustern New York WB2FKJ / z 4 8.)
Kentucky 3830-165-22-AB K2GXJ  2300- 92-28-ABC 30, -439-62—1\BCDE
K4QPJ/4 9804-258-38-A B WXVNI) .’752—172-16-AB WA2JWO/2 WBZWFV /2 (4 opry.)
WA4SIQ 1782- 99-15-AB WASPNR (6 oprs 2460-123-20-AB 1026- 57-18-AB
WNRTYF/4 5- 5- I-R 2002- 143 14-AB WA2ZPD 774- 88- 9-B WA2DNR (W2KZN, \VB2s
WASLEK/4 (5 apra.) WSEDU (Wss AJR AZA) KZARO  450- 45-10-B OIM UUQ)
1717-101-17-AB ®25- 55-15-AB WA2USG 272- 34- &-B U52- 6R-14-AB
(Calls in bold-face (Calls in bold-face (Calls in bold-face (Calls in bold-face
type represent sin- type represent sin- type represent sin- type represent sin-
Minimum  gle-operator section | Minimum  gle-operator section | Minimum  gle-operator section | Minimum  gle-operator section
Number of leaders.) Number of lenders.) Number of Veaders. ) Number of leaders.)
Sections 2010 2 2 1 | Sections 2010 2 2 1 | Sections 2010 2 2 1 | Sections 2010 2 2 1
Band(Mec.) |50/ 14412201420/1296 Kand (Mec. ) 1501144220} 420[1296 Band(Mec.) |5011441220]420/1296 Band(Mec.) {5011441220 420)1296
WAIABU 24 WeMFF/2¢ | | 11 | KiGWY/4* |29 2 2 WsCvQ 9
WIALE 20| 10 5| 4 K2MUB 35 W4HIZ 21 W8NSH* 25| 12
W1ASZ/1* 12 WB2NOK 20{ 11 K4LHB/4* 25| 12| 2 WAS0XC 35
KIBZM/1* |25 15 WWB20GD/2* 10 WALJZH/4* |20 10 W8PT 3
KIFFE 13 W20+ 32| 10 1| VAIMMO* |25 W8QOH 18
K1GYT 24 W2PEZ/2* 33| 19| 7] 5 W4PAR/4* {33 K8VEX 23
WIHIL 11 W2ROA 11 K4QPJ/4 28/ 10 W8WEN 18
W1HNT 21| 11 WA28AY 5 WA4{QPL/4* |25 W8WOG/8* |29
W1HPM* 25| 12 \VA2SLY 13 WA{SHA/4* 10 K8ZES 13
KiIGY/5 23 WA2TEY 23 K4SUM 10 K9DZK 33
WiIPJ/1*  27{ 12| 4 3 WB2TRD |21 WA4VNP/4* |23 K9WEG/9* (20
K1JIX 24 12| 6] 7 W2UFT 200200 T 4 K4WHW 20, WAIJFM 20|
KIKKK/1* {20 W2UTH 32 W4WZC 24 W9JHL 25
WILUA/1* (30| 15 WA2WEB/2*|21{ 20| & 3 WA5NOB/5* |31 WAI0UU 28
WIMEH* 24 19 8 W2WGL 10 W5UIF/5* |25 WAIPBW 27
K10YB 14 K2YCO 21 4 5 W5WAX 25 E9QCB 27
KIRYT/1* [35| 19 WA2YHS* 13 W6AJF 31 4 1] K9RVG 12
KITOL 30, W2ZDR* 1] « K6BPC* 5 6| 4| WAPBED 26
K1YON 9 1| W3ARW 13} 5 2 \WB6CDF/6* 5 3 WOEYE 38
\W100P 10{ 6} 7 W3CCX/3* 130| 20] 9 & 1| WeGiD/6* 9] 4 KOFKJ 20
KITPK 27 14 WacGv 2 W6GDO 100 4 7| 1| wWAGHKP 31
WiUWwX/1* {20 12 WA3LIH* 13 W6HPH 3 L} vieesH/2* j27) 18] 5| 2
WIiWHL 21 ] K3HKK/3* |27] 18 K6IBY/6* 4 5] 1] VE3AIB 2 2
KiWHS 29) 16 K3HNP 23 WB6KAP 3 VE3ASO 11
K1YLU/1* {22{ 13| 9 K3IPM 36| 13| 8| 3 K6KLY 4 VE3BGA 25
K2ARO 10 W3IMP/3* |25 W6NLO/6* 5 5/ 1] VE3BPR 29| 13 3
WA2BAH/1* {34] 19 13| K3JRO/3* |26 W6NLZ 2 4| VE3BZH/2* 10
WA2CMG* 3 W3LUL 14 K60K(:* 11{ 4| 8| 2| VE3IDSE 2
WA2DRK/3 12 W3MMV 10 3 W6SD/6* 5 21 VEDWL 11
WA2FGK 30| 19| 3| 3] 2] K3MTK/3 |23 E7AU0/T* 2| 8 1| VE3KZC 3
WB2I'KJ/2* 23| 20( 11 & W3PGA/3* 11 K7iICW 3 2 VE3SAU* 24| 13 »
W2GKR/2* (21 15) 7| 5 K30ZQ 12 WITYR 2 2 VE3ZZ%* 20] 11] 4] o
K2GXJ 16f 6 K3YFD 10 K7ZIR 2 2| U] VE4MA/S 24
WA2JAM 19 K3YGH* 12! W7ZSL/T™* 1 { VE4RE 28
K2LGJ 12 2 WABNX/4* 10 WABBCA* |35] 14
W2MAU/2* 16 3 K4FJW/4* |28 W8CCI* 37 * Multi-operator station

September
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Prominent multioperator stations: left, a comfortable perspective of KIMTJ and WA20RQ at the 2-meter position of
WA2BAH /1, top scorer in New England; center, the crew of K1YLU/1 turning in a fine 4-band 22-K performance atop
Mt. Wachusett in W. Mass.; right, the 6-metérstation of W8NSH with K8s WEX UDJ BGZ ZKM and WABSPHK.

N.Y.C.-L.I.
K2MUB_3780-108-35-A
WB2TRD

3700-14R-25-AB
WB2QLP 1804- %2-22-AB
WRZRY /72

1672~ ¥8-19-A
WA2SLY 1612-124-13-R
WB2MZE

1456-104-14-AR
WA28AY 722- 3U-19-ARC
WB2TBW 700- 70-1
WN2TXJ* 630 70-
W2ZKXG ¢
WN2ULFH 392 .vﬁ
WAZONO 344- 43~ X
WB2MEO #06- 34- 4-B

W2Z8D 16- 4- 4-B
WA2YHS (WA2y ‘LDB YHS,
WB2IQM)
-31-AB

M 1-271
WB20GD/2 (WB2x LUU
OGD) 1404-117-12-A1
orthern New /ersw/

W \2I'GI\ (K2LNS, o
41,374-480- ﬁi-f\ll(‘D
W \2:! AN 2508-132-19-B

WA2ZNH
1545-103-15-A
WA2IDH 1290- 8&-[5- \B
W5NFJ/2 8- 1
W2PEZ 2 (14 op
- 774-65- ABCDE
W2GK]

(5 opra
22 ]28—428 JN-AB(‘D
\\'ZZDR (14 oD
'%0—327- 30-ABC
WM F " (X opr
5 10-210-14-AB
K2DEL (fs oprs ']
306-174-19-AB
“"A2CMG (K2YVE,
WA2CMG)
1963- 78-24-ABC

MIDWEST DIVISION
Kansas

KOITE 720- 45-16-A
\VDI‘II 372- 31-12-A
Alissouri
WAOHKP
6084-176-36-ABD
WAPBED
1446-171-26-A
Aebraska
WEOBMN ~420- 35-12-A

NEW ENGLAND
DIVISION

Connecticut

KI\VHS

155-359-45-AB
WIiw HL 2)(42- 92- ZQ-AB(‘
\\ 1HNF 1760~ 55-32-A

KIYON 1680- 49-24- AB(‘F

\VlA\V (\\ 1BGD, opr.)**

1633- 71-23-AB
W1HDQ**

0- 58-25-AB

145
WAICYU 217- 31- 7-B
WAIGIS  IX9- 27- 2-B
WI1ADW  55- 11- 5-B
WIHDQ/1++

48~ 12- 4-A
WIBGD** 21- 7- 3-B
WALRJEF 8-

64

WIMEH (Ki1s LOM MFQ,
WIME!

21, 930 417-51 ABC
WILUA/L (7
'395- HQ 49-ABC
K1KKEK/ 1 4 opra.)
3096-129-24-AB
l’nvvrn A assachusetts

WAl \BU2472-1(H 24—\
W100. BCD

L 6 .\
WIJSN J32- R8-14-B
K 1040- N(l-ll{-l\i

3 1
WICTR/1 76~
WAIDYUD H-
\'l.C R.

WAIET \ 4~ 2-/
\VIH’J/I (11 opra.)
46-'429-46-\BCD
WALDPU (WAls BME
DPU) 1513- 89-17-A

WA2BAH/1 (9 opra.)
410-555-70-ABCD
KlYLU/l (7 ohrs)
,104-169 -46 ABCD
hlBM\I/l (7 opr
4 U-AB

0-18
wivwx/1 (Wlﬂ BZD 1WZ)
1544-142-32-AB

NORTHWESTERN
DIVISION

regon

WITYR 604~ 54- K-ARCD
R7ZIK 448~ 54 7-BCDL
W7ADR 115~ 5-A
W7JRI 5= M- 1-8
K7AUO/7 (13 oprs,)

!H40-175-20- \BCDE
W71C8/7 (8 ‘opra.)

- 5-ABC

5
W7LNG (hﬂgSJ }:7LNG)

1 3-yeur-old WN2TXJ lead NLI Novices with 70 exchanges
in 9 sections.

KI1TOL
KI1IOYB
WIASZ/1 (4 ap

36/ Un-144-25-§B

New Hampshire
WIALE 6630-155-39-ABCD
WIDAT  198- 6-R
WI1HPM (5 or
9583-259-37-AB
fehode Island
KITPK 15.334-374-41-AB
WIPOP  364- 52- 7-B
Vermont
KIGYT 3406-131-26-AR
l\lTZD/l 308- 2 14 AB
KIRYT/1 (4 opr
18, 514 ﬂlh-.“ﬂ AB
Western Alassuchuxetts

K1IJIX (W2BVLU, opr.)
13.72 0—101()—49- \BCD
KIULZ B

w.wwc/l“l-u
WIUCB  96-

\ashiniton

K7BBO/7
1755-1 17-15-AB
K7INVU

0R0- 60-16-A

W72ZSL/7 (K78 CAL WTG,
W7zsly

23:2-103-11-ABK

PACIFIC DIVISION
Bast Bay

WB6CsSD/6
1551-141-11-AB

Nevada
K7ICW TRO- 36-19-ARCD
Saeramento Valley

(o]

L 6440-154-35- 4\'li(,DE
WHTER'S G0 15- S-AB
W6HBU (X oprs.)

729- X1- 9-AB
San Francisco
WBAJF 918~ 33-17-ABCDE

WASJOV 28« 14- 2-B
W6BYC/6 18- 8- 3-8

San Jonquin Valley

\ATTJ 58 3%
WeBWK/6 (5 oprs.)
1150-115-10-AB
Santa Clara Valley
WRAKAP2952-112-24-ABCD

KOBKILY 1620- 78-18-ABD
WBBKBZ/6
56-1 H 6-B

WeGD/6 (10 oprs
G441 ()—le-3{-\BDE
K6sSLQ6 44 opra.)
4446-211-19-ABCD

ROANOKE DIVISION-
North Caroling

W4HJZ 1920- R0-24-AB
\VJEPV £156- 6%-17-A
KAMHS  K33- 49-17-AB
WALLJIT  700- 50-14-AB
KiYYJ 176- 11 ¥-BD

W4PAR/4 (5 opra
R44 -2()7-'!7- ABCD
\\4 \4\HA/4 (4 oprsa.)
1278-203-2R-AB
\V%%AH\IO (WA GOS8
MNMO) 382%-132-29-AB
WAYBNX 4 (WA4s HBNX
YO YIU

m
3770-145-26-AB
WiGG/4 (4 opra.)
284~ 71~ 4-AB
Kouth Camlz'rm
K4GWY /4 (6 oprs
0720-250—40 ABCD
Virginia
KASUNM  4209-178-23-ABD
KGHPR/{ 6. 13- 2.8
K4LHB/4 (K3LNZ, l\&LHB)
0.60K-269-39-ABC
\2 \4JZH/4 (4 onrs.)
520-184-30-A
K4JFJW /4 (hH‘J\V \V4SZP
WaLw YP)
2-104-28-A
\% A-tZGW/J, 4 c;;nrs \
\\'\;Tm*u, Wads | peT
TRC YBV)
6- 53-12-AB
WOKGO/4 (\\ XHBN.,
WYKGO) 52- 12- 4-AC
West Virginia
WARJIFA 1188~ 66-18-AB
WARKY
1122~ 66-17-AB

1105~ 65-17~ \B
Y46~ 52-18-A

wasJce
KyWvVPp

ROCKY MOUNTAIN
DIVISION
C'olorado
WOEYF: 7560- 174-42- '\BCDD

WPAJY 1162- 83~
WAOLVM

1027- 79-13-AB
WoISL 405- 43- 9-\BD

WOHEP  270- 45- 6-AB
WB2LMEK /¢

144
l\Dl)PN/t) lﬂfl
WPWYX . 7% 4

QST for




WASLPK/0 52- 28- 2-AB
WAONEJ  4f- 2 ),

KPEZH

vum"M 3

WAWR. 4

W OSIN 1-B
3-4

WADIN 4- 2-A

WA()JDD/O 4-— 4- 1-A

New Mexien
\VSCK 407~ 37-11-AB

W5IXS/5 290- 20-10-AB
\\'5UFJ/5 (4 oprs.)
f11-149-29-ABD
W5HDE (4 Qprs.)
1617- 75-21-ABD

SOUTHEASTERN
DIVISION
Mlabamn
K4WHW 3197-139-23-AB
WB4ALW

1343- 79-17-A
KL7EBB/4

K4ZA 3t
WA4GNG (WA4s UNG
GNK) 960- fi4-15-A
Eastern Florida
WA4STJ 923- 71-13-A
jeorgia
K4HQI 312~ 24-13 A
\VA4QPL/4 (7 oprs
284~ 153 ZX-AB
Western I'lor{da
WALNRP 175- 25- 7-AB

SOUTHWESTERN
DIVISION
Arizona
BW ﬁR- l7- 4-AB
\\’70NP/7 (K
W7GNP) 40- 40- "1-A
Les Angeles
W6NLZ 464- 19-16-ABCE
WeQUv 459- 51- 9-AB
WAYDKH/6
300- 6U- 5-A
\VBSh()K/G
100- 25- 4-B

WB6FRP 9l- 23- 4-R

WB6GHB/6 5- 5- -8
WRB6KIL 4- 2-2-B
WaSD/6 (7 oprs.)
3504-176-16-ABCE
Orange
W6HPH 210~ 16- 7-BDE
WB6PHO 155- 31- 5-AB

WB6CGM 140- 28- 5-A
K61BY /6 (6 oprs.
%1%()—156 21ABCDE
WB6CDF/6 (8 oprs
3834-196-1 S-ABCD

San Diego
WB8J T.C/S6

24- 7%- ¥-AB
WENLO/B (49 oprs.)
11, 097-379 27-ABCDE
Santa Barbara
WSRDIHB/6 385- 35-11-AB
KGBP(‘ (10 oprs.)
20, 130-571 *I'! ABCDE
heOhC (multio
13. 423-378-3] ABCDE

WEST GULF DIVISION
Northern Texas
K5IVB  1638- 91-18-A
WASJAF 1410- U4-15-A
WAS0MG (WAss GUY
OMG) 1530~ R5-18-A
Oklahoma
W5WAX 7470-249-30-AB
WASCXB 46- 12- 5-AB
Southern Teras
KI1IGY/5 1794- 78-23-A
WASAUA 329- 47- 7-AB

CANADIAN DIVISION
M anitoba

VE4RE 2072- 74-28-A
Maritime

VEIAI 288- 36- R-A
Ontarto

VE3BPR 8510-179-46-ABCD
VE3DWL

H690-223-30-AB
VE3BGA 5880-21 8-AB
VE3ASO 3003-273-11-B
VE3ALB 2578-104-23-ABCD
VE3EZC 1140-108-10-BD

W6GDO's suggestion from Sac. Valley to all multiband
single operator stations: ""Always leave a receiver with a
panadaptor on six meters."” Jay says it pays off in spotting
band openings when you're on another band. He comments
that the 50 Mc. opening was crazy with him hearing
WGEYE strength 9 for about an hour while a station 100
miles away couldn't hear W@EYE. Conclusion: he
guesses he had some very small, extremely
stationary, ionized clouds!

VE3DRX 744- 62-12-AB
567- 59- 9-BD

450- 45-10-A
50-

Quebee
\'EZBMQ 1292- 85-19-ABD
VE2AQA  3Y0- i’)-l()-AB
VL H/2 (5 oprs.)
2,502-254-47-ABCD
VE2BZH/2 (7 0 prs.)
4756- 164 29-AB

xﬁ:}b 37- 1-B Saskatchewan
vr;szzz (Vl'usa ABG BQN) VE4MA/5
9058 -191-45-ABCD 2112- 88-24-A

VvE3SAU. (Y aprs
XX()6-218-37 AB

September 1941

. . The war draws a little closer. In a lengthy

editorial, K.B. Warner discusses certain impending
developments seriously affecting the radio amateur.
The FCC is about to borrow considerable chunks
of the 75-%0 meter band, to be returned to us when
the emergency no longef exists. This will be done
in stages, us the requirements of the military dictate.
The purpose is, of course to provide additional
frequencies for the vastly augmented program of
nireraft pilot training. It is a contribution to the war
effort by the radio amateur.

. . Along these lines, (George (Grammer, W1DF
has a piece in which he points out the advantages of
handling traffic on 160 and gives many helpful
suggestions on getting the rig to perk up there.
Diagrams and charts illustrate the urticle.

. . Clinton DeSoto has a fine description of the
Nationul Model Airplane meet with cuphasis on
the role played by radio. These gus-powered jobs
do about everything that a manned plane does,
including spot landing, spius, loops, cross-country
Hights to u predetermined destination aud return,
ete, It's a great sport.

September 1966

. U.h.f. converters using the new 9001-2-3
miniature tubes are described by (icorge Grammer,
WI1DF. Tuking advantage of the cupabilities of
these new tube, he comes up with what looks like a
pretty straight-forward outfit. Works good, too.

. . . Continuing his discussion of five-meter wave
paths, Milvin 8. Wilson, W1DEI, goes into trophos-
peric refraction, ete. It is pretty comprehensive
article und is a must for all u.h.f. men.

. . . An interesting development is taking place in
Florida, culled * Ham Haven.” This is to be a place
where hams and their families can go and enjoy a
nice picnic, swimming, fishing and, of course do
a little hamming.

A band-edge spotting electron coupled oscilla-
tor using a 117L7GT tube is described. Its output
is at 50, 100 or 1000 ke. depending on which LC com-
binations are switched into the circuit. By checking
apainst WWYV, excellent performance is obtained.

. Ev Battey, W1UE, who should know, discusses
the secrets of good sending. Everyone who ever
worked him knows that his is the sweetest “‘fist"' to
appear in many a moon. He goes into this matter
pretty thoroughly. This is the reul dope.

. Don Mix, WITS has some words and advice

concerning antennas for domestic work. A number
of radiation patterns for various configurations are
shown and discussed.
. . . Byron Goodman, W1JPE (now W1DX) and
Hal Bubb, W1JTD describe a novel way to *‘halve’’
the frequency of a crystal oscillator, so « fellow can
get on 160, using an 80-meter erystal, This works.
~— WIANA
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September V.H.F. QSO Party

September 10-11

of September 10-11 will mark another

popular ARRL V.H.F. QSO Party. This
contest which gets under way at 2 p.m. (1400)
your local standard (not daylight) time Saturday,
September 10, and runs through 10 p.m. Sunduy,
September 11, is open to ull amateurs in the
ARRL field organization who can work 50 Me. or
above. For purposes of the contest Yukon-
N.W.T. (VE8) will count as u sepurate multiplier.
Contacts count only when the contest is in
progress at both ends of the QSO.

Just exchange ARRL section (sce page 6, this
QST) and count one point for completed ex-
changes on either 50 or 144 Me.: two points for
contacts on 220 or 420 Me.; und three puints for
contacts on higher bands. The sum of these points
multiplied by the number of different ARRL Sec-
tions worked per band gives you vour finul score.
Therefore, it pays to contact the sume stutions on
different bands to increase both contact points
and multiplier. Portables are urged to sign
properly to avoid possible disqualifications.

Reports must include your call, section, times
in GMT, call and section of station worked.
You're urged to do your logging in GMT (leave
the operating clock on GMT for this purpose),
a natural when working across time zones and u
veritable nccessity when cross checking is in
progress at Lleadquarters. Postmark deadline is
Oct. 4, 1966.

Cq contest”” on the v.h.f. bands the weekend

Rules

1) The contest. starts ut 2:00 r.y. Locul Standard Time,
Saturday, Sept. 10, and ends at 10:00 p.y. Locul Standard
Time, Sunday, Sept. 11. All claimed coutacts must fall
within this period snd must be un authorized amateur fre-
quencies uhove 50 Me.. using permitted modes of operation.
Contacts between stations in different time zones can be
connted only when the contest period is in progress in both
of the time zunes concerned.

2) Nanie-of=section exchanges must he acknowledged by
both operators hefore either may claim contact point(s), A
one-way exchange, contirmed. dnes not count; there ix no
fractional breakdown of the 1-, 2-, ur 3-point units.

2 Fixed-, portable- or inohile~tation operution under one
«all, from one location only. is permitted. A transmitter
nsed to contact one or wore stations may not be used sub-
sequently under any other call during the vontest period
(with the exception of fumily stations where more than
one call is assigned to one locution hy FCC/DOT).

While no winimum distance ix specitied for contacts,
e juipment in use should be capable of real communications
(i.e. able to communicate over at least « mile).

C'ontacts made by retransmitting either or both stations
do not eount for contest purIposes,

) Scoring: I point for completed two-way section ex-
changes on 50 or 144 Me.; 2 points for such exchanges un
220 or 420 Me.; 3 points for siich exchanges on the higher
v.h.f. bands. The sum of these points will be inultiplied by
the number of different ARRL sections worked per band:
i.e., those with which at leaxt one point has heen enrned.
Reworking sections on udditional bands for extra section
credits is peritted. Cross-band work does not count. C'on-
tacts with aircraft mobile stations cannot be eounted for
section multipliers.

f) Foreign entries: all contacts with foreign countries
(such wux Mexico and the Hahamas) count for score. All
foreign countries are grouped together as one, und a section
wultiplier of nn more than onc (per bund) may be cluimed for
coutacts with all foreign stations contucted. Foreign stations

may only work stations in ARRL sec-

SUMMARY OF CONTACTS, V.H.F. QS0 PARTY tiuns for contest credit, Foreign stations
WiAW Y ON, will give their country name.
STATION. s oS evededeecasanaasaces s ARRL SECTION. eidesansnane oy 5) Acomtwt_nerfuuzdmaybecﬂunted
Focord of now ff". each station worked. Ex.: \W2BLV
Sections for (3.N.J.) works K1CRQ (Conn.) on ),
1;::3. i‘:‘r Station zach band " ‘}-‘;gr;;:cf- 144 and 220 Me. for complete exchanges.
ate |Sta othe o This gives W2BLV 1 points (1 — | — )
)T 5 20 | /g NS potnt: SO
(“f: fme Worked . Section 50 {144 220 | 4 ‘ - and also 3 section-multiplier credits, If
501 /%01 | wiMEN Conn. / .| W2BLY contacts other Conn. stations
CP0S\WAIDAHZ | ENY 2 / on theve bands, they do not add to his
915 | od MELIL | A 3 section multiplier but they do pay off in
VIS ~ additional contact points,)
)9 1vD 0 / . . o .
(220 /‘/-‘i)’ bs "/‘ oV Y. , - ) Lach section multiplier requires
/94| 2000l w LG40 | M ! / u complete eschange with at least one
2005\ W A MHL/ ) | AV H 2 / atation. The same section can provide
v20) 2200l /1 YD S oMV ’ 2 another multiplier point only when con-
1215 23p0) (s 14D K ; 3 ta(ited on a new v.h.f. ba.nd )
= - — ] . 7) Awards: A certificate will be
el \-7\—7/ A ~widl =" awarded to the high-seoring single-
< N . N operator station in each ARRL section.
e e N e A e i In addition, the high-scoring multi-
’ operutor station will receive a certiticate
f_lff_"" below on legt_eheet used) in each section from which three ur
Band Contacts Pointa Muit. Check one: [ [ %ingle operator more  valid "]ultipl(“"l“-'r“t”r entriea
B P 7 P are received. C'ertificatex will alsa be
50 Mc, B / = L_\{ tultiple operator #iven to top Novice in each section
144 Mc, o < . Calls of operators having a share in Whe“t three or m_f')re S{mh llce.n.secs
Wle Q1S WPR KAGNE submit logs. Award Committeedecisions
220 Me. above work. e N IR, S0 will be tinal. Q51—
420 Me, / POWED INPUtescscaccseseascsocansonees
Other
Ll 3 Me. / Transmitterseesssseseessesesssssanase
. Sample log and summary form giving
- ReCeiverseessssrosassecesssecaosannas
g /! o an example of how to score. You can
TOTALS ANtennassesesesssssssessessssesnsonne obtain these log forms free by writing
peres L
CLALIED SCORE: it T o e fleciiieseseeissssann. | 10 ARRL Communications Dept., 225
{Folnts)  (lult.) FINAL SCORE Main Street, Newington, Conn, 06111,
I hereby state that I have abided bty the rules specified for this contest and that,
to the best of my knowledge, the points and score as set forth in the above summary ars
|correct and true. QST for
Ceeretectegetetesatsittanasastascastaren €eeeeiteteeietetetttsattcnreatatastttannae
ISignature Cull ~ddress
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CONDUCTED BY GEORGE HART,* WINJM

Diagnosis and Prescription
for ARPSC

1 we consider the active umateur radio operator
[ as the life blood of ARPSC (as he most
- certainly is) and his on-the-uir activities the
cireulation of that blood, then we have a pretty
good formula for ARPSC success - - good blood
und plenty of circulation. Before arriving at o
hasis for treatment of a patient, & good doctor
must diagnose the difficulties. In order to do this,
it. is most helpful to have an intimaie fumiliarity
with the anatomy of the patient.

We think the local ARPSC officials such us
ICs and ROs, are familiar with certain parts
of the anuatomy, such as a finger or a toe, and
SECs and state ROs with a larger part such us an
arm or a leg, and we here at headquarters are
familiar with the entire skeletal and protoplasmic
structure. But as the familiarity with parts
spreads to more general familiarity, it is natural
that the decrease in close association with the
smaller parts results in less familiarity with each
of them. In other words, the SEC is less familiar
with the local ARPSC situation than is the local
EC, and the headquarters (even us ARPSC
specialists) is less familiar with the section or
state situation thau is the SEC.

So actually, we need each other to make a
fully rounded organizution.

Our diagnosis of ARPSC’s illness is that it
suffers from pernicious anemia aggravated hy
improper circulation. We prescribe o transfusion
of new blood and eorrection of circulatory
difficulties by adherence to u rigid schedule of
regular activities. The former commodity is
vather difficult to obtain, but if we had more
wood procurers it would be forthcoming. The
latter i3 straightforward and easy enough hut
its success depends on the cooperation of the
patient.

We wouldn’t want to give you the impression
that ARPSC is mortally or even seriously ill.
The symptoms are strictly curable. Neither
should we take the attitude that there is nothing
wrong, because this ulso is far from the truth.
But there is nothing wrong that u continuous
flow of new blood and ideas and activities won't.
cure.

So let’s get on it, shall we? The active fall
seuson 18 coming up. The SET comes in October
and we have big plans for ull three ARPSC
divisions (AREC, RACES and NTS) this year.
Iiven now, we are in the middle of the hurricane
season. Later will come hlizzards and ice storms
und tornadoes and floods and fires. No use hoping

*National Emergency Coordinator.

September 1966

these things won’t happen, because we know
they will, and we know also that we amateurs will
be needed to help out with emergency com-
muuications problems. .Join your AREC or
RACES units, or get active in NTS, or both,
or all three. Now is the time!-- WINJM.

The Cincinnati Chapter of the American National Red

Cross presented 15-year service awards to these two

gentlemen on June 7. WA8FGN (left) and 10 other mem-

bers of the Queen City Emergency Net were cited for

their providing emergency communication for the Red
Cross in time of disaster.

Hurricane Alma

The hurricane season opened oflicially when Alma was
boru, early in June. She ripped her way through the western
part of Cuba und continued in a northerly course, aiming
straight for Florida. By early afternoon on June 8, Keyv
West was feeling the full effects of Alma's winds and rain;
later that day, Fort Myers got a taste of her fury as well.
She continued working her way up the western Florida
eoast, hitting Apalachicola at about noon, June 9. Iram
there, Alma headed out into the Atlantic to plague ships
nnd dump rain up and down the coast, from Georgia to
Maine.

'he Florida ARPSC crew took the whole operation in
stride: after all, thev've had plenty of practice with hurri-
cunes, W4IYT, E. Fla. SEC, established a Condition One
(monitor radio and TV for lutest reports on the storw) at
1300z vn June 8, fullowed by a Clondition T'wo (standby
for net operation) at 1700z,

WASME, Lee County EC, ulerted his erew a day before
Alma struck Ft. Myers. K4RQY reported to the local e.d.
headquarters while WATUB was standing by to relay any
information to W4SMK who was participating in Net
C'harlie. K1FQU provided liaison with. the Red Clross and
handled six messuyes, while WA4LFZ and WA4H DI pro-
vided the necessary relaying to the trattic nets. WA4LBA
set up a station and operated from the loea) radio station's
transmitter site, providing their news department with
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weather and general hurricane information. WiSAMK paid
« special compliment to the teenage ops who could hold up
all day and night and still holler for more.

WAMLE and WHIYT requested that Net Delta (QFEN)
be activated at 2200z, but only a few stations showed up.
K4RBSS started out as NCS, but abruptly QRT when his an-
tenna came crashing down. W4IGD took the reigns until
2330z when activity increased along with the tratfic.

Tn Tallahassee, WiDKT operated the station at the
weather bureau, receiving reports on harometric pressure,
wind speeds, ete., for use by the meteorologists. ‘I'he amateur
station located ut the State (ivil Defense Center was
aperated by K4YPJ and KiHCT, maintaining contact
with the c.d. headquarters in Jacksonville and with scat-
tered county c.d. organizations all over the stute. Long
haul communications were provided for Red Crogs Head-
(uarters hy W1GA A, WAIGD, WA4EOQ and W-tMLE.

The entire uperation was pretty much routine stuff for
the well trained I'lorida boys, tratfic was light and the nets
aperated at no where near full capacity. Don’t despair,
men, the hurricane season is young.

Don Stromsted, WB6BWSB, is the SEC for the Sacramento
Valley Section. Don is a brand new SEC, having been
handed the reigns in March of this year. Attention all
hams in the Sacramento Valley Section. If you want to join
the AREC but don't know who your EC is, send
your application to Don.

Diary of the AREC

On April 26, WB2NYM was instrumental in supplying a
special serum for a4 stricken French woman on advice re-
ceived from I7AS. W2APTF was consulted and finally lo-
cated a supply of the serum which was shipped by air and
wrrived in France on April 27. Also participating wus
1"JAPL. Thanks are due many amateurs who helped keep
the channel open during this operation.

At 0700, April 27, Red Cross headquarters in Monroe
C'ounty, Mich., called EC W8NDM and asked if it would be
possible for the AREC to provide communications for vari-
ous groups working in the area flooded the previous night.
'Che Hood was a result of strong winds blowing ucross Lake
Yirie. WASMTYX, the communications center located at the
Red Cross building, was activated and took contrel of the
net that operated on 6 meters. Mobile units were stationed
allalong the shorelinein Monroe County. While the ti-meter
net was primary, & 160-reeter link was established between
WASMTX and Toledo, Ohio. T'wo-meter f.m, cireuits were
used by RACES operators and a direct telephone line was
used between c¢.d. headquarters and Red Cross head-
quarters.

'fhe AREC crew handled command trattic for Red C'ross
during the evacuation, feeding und housing of Hood victims.
Heavy rain and high winds hampered the operution on
April 27, making the evacuation, much of which wuy car-
ried out by the use of boats, very diflicult.
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The next morning, a complete xurvey of the disaster area
was made by Red Cross officials, with AREC members
again providing transportation and communication hetween
the survey team and headquarters.

The only reul problem that the c¢rew had was when §
meters opened up, but most of the stations kept the fre-
«quency clear so the AREC net could continue its operation.
Twenty-eight amateurs were known to have participated
in this operation. — T8N DI, £C Monroe County, Mich.

On May 28, a six-year-old boy became lost in the rugged
mountainous area 51) miles west of Las Vegas, Nev. The
child’s parents, along with friends, looked for the boy. but
couldn't tind him, ‘The family then called the sheriff's
office and Nellis AFB for assistance. Volunteers were asked
for, and a search headquarters was set up in Lee (‘anvon,
where the child was believed to he, and communications
links were established. The communications facilities were
fonnd to be insutlicient, su a call was sent out for amateurs
to lend a hand. WA7ERR, WA7BAV and WABEAC up-
erated from Nellis, handling many hundreds of requests for
supplies and personnel information.

Amateurs with mobile and portable nnits set up secondary
command posts ut several locations to handle tratlie for
Nellis, Lake Mead Navy Base, the Nevada National
Ctuard, Marine Corps, Clark County Sheriff’s otlice and
other searching groups.

After two weeks of futile searching, the operution waus
suspended after medical authorities udvised that it was
almost imposaible for anyone to survive the high daytime
temperatures and the neariy freezing temperatures at night
for o long w time without adequate food and shelter.

‘The amuteurs taking part in this operation excecded all
expectationg in their efforts to provide the parties involved
with communications. iforty-five amateurs were known to
have participated. — W7PRBV, SCM Nevada.

Forty-four SECs reported for May, representing 17,934
AREC members. This ix four more SEC reports but 600
less AREC members than last year. \We are nearing the half
wity mark for 1966 and yet there are still several sections
for which there ure nu reports recorded. Several others
have only one or two. How's uhout it fellows, let's get those
reports inl ‘Those sections heard from this month were:
C'onn., K. Mass,, N.Y.C.-L.l.. N.N.J., 3.NJ., W.N.Y,,
k. Pa., W, Pa., Del., Ala., K. Fla,, Ua., N.C., Ark., Lu.,
Miss,, N. Mex,, Okla,, S. Tex., K. Bay, Los A., Orange,
S. K., Sac V., Hawaii. Mont., Nev,, Ore., Utah, Wash,,
\Wyo., Mich., Obhio, Colo., Kans., Moa., N, Dak., 3. Dak,,
Que., Ont., Man., Sask., Alta., B.C.

RACES News

Just. as a foreword to the Simulated Emergency Test
(Oct. 8-9, this vear) we would like to mention that all
RACES radio officers are invited to participate in the sume
status us AREC ECs. To that end, we ure endesvoring to
onbtain mailing lists of ROx from OCD regional offices so that
copies of the SET Bulletin can be sent to those who are not
alsu KC's. Meanwhile, any RACES radio officer who wishes
to he sure he receives a copy of this bulletin is invited to
let us know his name and address. We will be glad to
send it.

\We are proceeding cautiously with the implementation
of the ARRL Board of Director's order to include RACES
as a part of ARPSC. This is u first step. The ARPSC slide
collection is being studied to determine how it should be
changed. Correspondence and personal contact is being
conducted with government oflicials to explore the extent
to which the change can be implemented. We hope in the
near future to be uble to show sorue concrete results,

So how about more material for this subhead?

National Traffic System

Tucked away in un vbscure curner of the League's new
Public Service Manuanl, in the part about NTS, is a sub-
heading entitled * Alembemhip.”” Thisx was inserted into
('N-24 before it became a part of the ’SML, in the hope that
it would auswer (in advance) the many uestions we receive
from time to time on “'Ifow can my net join NTS?" Alas,
the question keeps cowming up just the same.

Perhaps the explanationin the PSM isn't clear. We would
rather think, however, that it just hasn't been read by cer-
tain people. Those who reud this section of the PSM are
usuully already NTSers and are familiar with its provisions.
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The question is, when is a net an NTS net and when
isn’tit? Well, being xn NTS net is not a matter of applying
and being accepted. 1t's nothing so formal as that. }t's
more a state of mind, so to speak. That is, if your net per-
formas a specific function in N'T'S as described in the PSM,
then it's an NTS net. If it doesn't, it isn't. That's the
simplest answer to the cuestion.

When NTS was first formed, its principal function was
to connect all existing ARRL Section nets together into a
system to facilitate and expedite transfer of traffic from one
Section to another. Previsously, this had been done by the
ARRL Trunk Lines, which later became, in effect, regional
nets. When some of the League-sponsored trunk lines began
to falter, several independent lines sprung up to take up
the slack and keep the traffic moving. These *lines’’
weren't really lines at all and became widespread spot
frequency nets with indeterminate and changing coverage,
many of them overlapping or duplicating each other. The
result was, quite naturally, hodge podge. So, as a result of
general dissatisfaction on the part of the traffic-handling

Roy Belair, W3IYE, SCM and John Penrod, K3NYG, SEC.
Both men have been working very hard toward one end;
a strong ARPSC organization in Delaware.

(Photo by W1BGD).

fraternity, NTS was formed to bind the Section nets to-
sether in & systematic and organized way.

In the original concept, NTS consisted only of the new
regional and area nets; but it was svon realized that since
it was being set up to serve Section nets, the System should
rertainly include them. However, the Section nets were
already there, for the most part. ‘U'he regional and area nets
had to be created.

Why all the history? Well, simply because it points out

. what we were leading up to — that NTS nets at Region and
Area level were created, not adopted. We tried adopting
une of the trunk lines to serve as a Region net, but it dida't
work out. This i8 pretty generally the story with NTS —
nets are set up to perform an NTS function, and generally
speaking perform only that function. This is u pretty strict.
procedure ut Region and Area level. At Section level, be-
culse Bection nets existed before NTS was formed. and
because the purpose is not, exactly the sume, there is more
latitude.

How much more? A good nquestion. Where do we draw the
line? Qur current crop of net registrations brings the ques-
tion to the fore. If a net claims to he a NTS net, how do
we tell if it is renlly an NTS net? And come to think of it,
what is a real NTS net at Section level?

The answer to the ‘“how?” question is, we don't. Not
for aure. [f there is reasonable doubt ahout it, we take the
net's word for it. It's conceivable, even probable, thut there
are nets registered ax NTS nets in the directory which do
nut perform an NTS function at all. A close examination of
four parts of the registration card determine whether or
not the uet shall receive the usterisk indicating its NTS
status. First is whether or not it claims to be an NTS net.
If 50, then we look at the liaisons indicated. If this doesn't
te]l us anything, we consult the coveraye data. If this still
is inconclusive, we try to get some help from the name,
‘I'hen we make up our minds. We hope we are usually right;
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no doubt we are sometimes wrong, one way or anocther.
We do try to give every net the benefit of any doubt.

Ax to the “what?' question: an NTS net is one which
perfornr an NTS function. There are no nets which can
perform the functions of Region and Area nets except those
which have been set up for this purpose. One does not set
up a net to cover several states, invite everyone to partici-
pate, operate according to procedure set up strictly at the
convenience of the ‘““members,” then expect to be taken
into NTS. 8o let's keep this discussion at Section level,
hecause the chances of a net of widespread coverage being
able to serve ax a Region or Area NTS net are next to nil.

Note that Section *“level” doex not necessarily restrict
to section coverage. A net may cover more than one Section
hut still qualify as a NTS Section net. Some of them, in
fact, do. An example might be the Winnemac Section Net,
with coverage of the states of Winnemac, Centralia and
Westminster. It sends s nightly representative to T"EN,
and TEN routes its Winnemac tratlic via this net, so it's
eligible to NTS status. The fact that it has inter-liaison
arrangements with adjacent Sections can possibly cause
some short-circuiting of the Region net and may eveu be
deplored, but it is still a NTS net.

Now if the same net were named something like the
*Three State Net'’ and operated in addition to NTS Section
nets in the three states, its eligibility to N'T'S status would
he seriously questioned. On the other hand, if this “'U'hree
State Net'* were the on{y net in these three ~ections and had
recognition of all three SCMs as ticir common NTS Sec-
tion net, its status would be nnquestioned.

There can be any number of similar examples. This oftice
does not and cannot conduct a fullscule investigation of
each net which says it is part of NTS, We take their word
for it, for the most part — unless registration duta make it
plain that there is something * fishy ' about the c¢laim.

So don't ask us if your net is an NTS net. Take a look
at the functions of NTS nets in the P8M and ask yourseif.
Whether or not you are NTS depends on how wmuch you
want to be,— WINJAM.

June Report:

Sez- Aver-  IRepresen-
Net siong  I'rajlic  Rate age  tation (%)
409 .289 6.9 85.5
325 696 5.4 96.8
473 .373 7.9 98.3
50 S5 9.6 91.6
840 BEEY 11.0 4.6
1380 925 23.0 100
108 514 141 60,4
a6l 262 5.0 87.4
o1t 810 17.1 oot
835 729 13.9 (R %1
133 U8 +.7 656,71
409 R 3.4 60.0!
1325 058 442 Y2,
1405 1.021 46.6 100
E 1166 .05 48.9 4.4
Sections?. ..... 1993 11,810 5.9
TCC Kastern . . . 1208 6512
TCC Central. ... . 903 432
Summary.....2661 23817 PAN 8.6 RN6/9RN/CAN

Records. ...... 1866 19,944 941 159 100

1 Representation based on one or less sessions per day.

2 Section/Local nets reporting 19): NIN NJ6&2
NJEPTN (N.I.); KTN KYN (Kv.); QIN BEN (Ind.);
WPA PTTN ETEPTN (Pa.); EMNN (E. Mass.); WSBN
WIN (Wis.); OZK (Ark.): CPN (Conn.); Wolverine, Mich
6 wtr (Mich.)); FMTN QFN WFPN GN (Fla.); NTTN
iTex.,): ILN (Ill.); VN VSBNE VSBNL VSN (Va.);
MEPN MTN (Man.); OQN (Ont.-Que.); T'SSBN ETPN
TN TPN (l'enn.); AENB AEND AENH AENM AENO
AENR AENT (Ala.); SCCWE SCCWL (S.C.); NCN SCN
{Cal.); BN OSSBN (Ohio); WSN (Wash.); VINH (Vt.-
N.H.); GSN (Ga.); lowa 75; PHD MOTTN (Mo.);
MDDS MDD (Md.-D.C.-Del.); GGBN (Ont.); NCNE
NCNL THEN SSBN (N.C.); BUN (Utah); NYCLIVHF
NLS (N.Y.C.-L.1.); MJN MSN (Minn.); LAN (La.);
Alta 8SB; PTN (Me.); RISTN (R.L).

3 'PCC functions not connted as net sessions.

June was another record breaking month in all depart-
ments except Average. We ure pleased to note the high
number of reports from Section and Local nets, und would
like to again urge all NTS nets to continue ta report each
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NATIONAL CALLING AND
EMERGENCY FREQUENCIES (kc)

FULL TIME

3550 7100 50,000

3875 21,640 145,350
PART TIME

7250 14,225 21,400

14,050 21,050 28,100

Fulltime frequencies are for use 2t hours per day
but only for emergency wnd traific ealling pur-
pusex, No transmissions for any purpose (except
calling for emergency help) the first minutes of
ench hour.

art time frecuencies are for traffic calling and
weneral amateur use except in an I'CC-requested or
(*C*C-declared emergency, at which times they be-
come jull time frequencies,

This is a voluntary amateur program, designed
to show what we can do without F'CC regulation,
Its success will require us all to work together.
Any amateur wishing to assist is invited to use
ARRL notification cards to be sent to stations not
observing the rules.

month, Out of report forms? Send us a message or postal
vard and some will be on the way PDQ.

Representation on the Region nets seeins to have tuken
o drop this month, with only 6 nets reporting 909, or better,
dummer QRN, vacations, gardens, YLs, etc. seem to be
taking the ham out of the shack and adding a few gray
finirs to the heads of the managers. Just remewber, there
wre only 116 more days 'til Christmas.

\ll appears to he quiet on 1RN and 2RN, since neither
manager had anything to say. Perhaps no news is good news?
W3MVO comments that 3RN fell off a little this wonth;
hope it's not a trend. Silent W{SHJ just keeps 4RN rolling
along. K5IBZ noter that just about all sections covered by
RN5 are running in low gear, but a few bright spots are the
increused representation from Miss. and Tex. RNG starveth
not, thanks to the tratfic coming in for and from homesick
iiIs in Viet Nam. K7JHA passes out kudos to K7IWD
who continues to provide the backbone of NCS and QNB
awignments, With the coming of summer conditions, the
relay to KL7 had to he shifted to forty meters. \WSCHT
und 8RN seem to be having a problem with lack of tratlic,
but things should improve with the coming of fall. WOQLW
shipped YRN certificates to WA4VCN and WB4HAIN.
('arty isn't looking forward to fall since many of his stal-
warts will be heading for cullege. WOLGG reports that
TEN is really suffering from summertime weather. The
furmers are tending their fields and the younger members
have uther things in mind besides tratlic. KZNHL has
issued another fine edition of TWN TWX. It seemns that
most of the T'YWWN boys went to the Rocky Mountain Divi-
sion convention. K1WJD has been arranging to have sta-
tions who are not normally EAN NCS take over for the
rexulars who are on vacation. So far, this system hur been
wourking well and the newer fellows are getting a taste of
what it's like to be on the other end of the NCS sheet. (One
wmore month for CAN and they will have made it two years
in a row of perfect representation. W9DYG plans to attend
the (ireat Lakes Division convention in October and will
be looking for any of the C'AN crew that can muke it.
WRHGJUH submits his last report ax PAN manager. The
Navy is providing John with an all expense puid trip to the
Routh Pacitic and back and he just couldn’t refuse. The
new manager will be W6VNQ.

t'ranscontinental Corps: The Fastern Area’s performance
i~ ubout the same as last June, but tratlic is up a bit.
W3EDML has been {illing a few skeds temporarily vacated
by vacationing regulars, T'CC certiticates have been issued
tn K1ZND and WA2UPC. WH4JY ix still having trouble
wetting reports, but still hopes things will straighten out
uitce he gets settled again, By the way, disregard the mailinyg
uddress for W4ZJY/9 in last month’s issue. [t's been
changed again,
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June report:

Fune- <% Suce Qut-of-Net
Area tions cessful Traflic Traflic
Fastern 120 85.8 1622 g
Clentral vy 73.3 1422
Summary 210 80.0 3044

TCC Roster: astern Area (W3EML, Dir.) — W1z BGD
EFW NJM, KI1ZND, #'2s GVH SEI, WA2s BLV UFI
UPC, WB2s AEJ DXM, W3z EML NEM, K3s FHR
MVO, WiDVT, W8 CHT IBB RYP, K8 KMQ NJW
QKY, WASVFJ, WgOHJ. Central Area (W1ZJY /9, Dir.)
- WH0GU, WAIWWT, W5GIIP, KYDHN, 1'% (XY
NDYG HRY 7ZYK, WA9: BWY IZR, Kgs AEM GSY,
WAPIAW, Wos INH HXB/4.

Nﬂ[ reportsl

Net Sessions Cherk-ing Prafiic
IIBN 30 434 663
7200 44 14138 003
Mike Farad 26 4141 s97
North American S5B 651 TS

Ei

Y- Strays “%s.
Feedback

The Miller 8901 transformer and 8903 assembly
specified in WAGEB's article in August QST (** The
Simple Super-9”’) have been superceded by revised
versions which are identified by a “B" suflix.
Electrically, the 54903 and 8903-B are the sume,
but the lead arrangement used for the 5003-13
differs from that shown in Fig. 1in the article,

The 8)01-B transformer differs sufficiently from
the 8001 to make it unsuitable for use at T and Tz
in the circuit. Write to the J. W. Miller Co., utt.
W. R. Courtney, 5917 S. Main St., Los Augeles 3,
Culif., for suggestions for a substitute; at this
writing a number of tvpes are being tried experi-
mentally to find the one most suitable.

Canadian members who would like to participate
in the Intruder Watch program should contaet
Steve Chisholm, VE2ZM/VE3ATU, 142 Sherbrooke
St., Beacousfield, (Quebec. Those VIis who had
already enlisted in the ARRL Intruder Wutch are
now reporting to Steve.

k02000 4
This is the Little German Band of State College, Penn-
sylvania and it is probably one of the few amateur
bands where the playing of music is not only allowed,
but is encouraged! Band membership contains a high
percentage of radio amateurs and even includes two
QST authors. Ham members include K3BRH, K3KMO
K3LVA, W3MLN, W3NUO, K3PML, W3SUC, W3TYL,
W3ZUH, W4UWA, WOIOZ, DL4EG, DL4NR, DL4WA,
DL4WE, and DJQHZ. The band's motto when translated
is "We are cheap, loud and very reliable.” If you are
interested in one of their records, write K3KMO.
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‘I'o comumemorate the 50th anniversary of its
fuounding, the South Jersey Radio Association
is holding a banquet on Saturday, September
10, at the Ivy Stone Inn, Route 130, Penn-
sauken (near (‘amden), New Jersey. No-
tionally prominent speakers are planned
from industry, government and military as
well as amateur radio. All hams and their
XYLs ure invited. Choice of roast beef or
lobster, $7.50. Contact Charles H. Jenkins,
W2VX, Box 316, Haddonfield, N. J. 08033

California — The annual convention of the Western
Single Side-Band Association, Inc., will be held at the
lidgewater Inn Marina Hotel, 6400 k. Puacific Coast Hy.,
Long Beach, California on September 30 through ()ctober
2, For information wiite WSSBA, 4756 Collis Avenue, Los
Angeles, California 90032,

Connecticut — The Tri-City Radio Club, Ine., 19th
annual hamfest will be held on (ctober 1, 1966, at the
Crocker House Hotel, State Street, New Loudon, Conn,
Tickets are $5.99 each which includes a steak dinner and
vegistration. Activities include technical talks, swap and
shop table, and visits to local military activities. Registra-
tion aud information available from (ieneral Chairman
Robert York Chapman, W1QV, 28 South Road, Groton,
(onn, U5340.

Georgla — The Griffin annual ham picnic will be held
September 10 at Dundee Lake.

Illinois — The Peoria Area ARC Hamfest will be held
Sunday, Sept. 18 at Exposition (rardens (the same place
as last year), located on the northwest edge uf Peoria, Ill,
An all-weather site, lunch will be available along with a
free swap section, parking contest and cartoons for the
kiddies. Free coffee and donuts at 9:00 A.m, CDT. Resis-
tration is $1.50 advance, $2.00 at Lhe gute, Write Ferrel
Lytle, WODHE, {19 Stouegute Road, Peoria, {ll. 61614,

Indiana — There will be an x.s.b. dinner the night of
(October & just before the Hoosier Hills Hamfest.

Kansas — The Wichita ARC, the Air Capital ARC
and the Tec-ni-chat will spunsor a hamfest on Sunday
October 2 at the Osage Park Recreation Area, Slst St.
S. and Bonn, Wichita, Kansas. Talk-in on 3.920, 145,350
wnd 146,91 (f.m.) Me. Activities will start at 9:00 A
but there will be some activities Saturday night and at 7:00
a.m. breakfast Sunday morning.

Michigan — The V.H.F. Ilamfest will be held in Iast
‘Tawas, Michigan on October 8 and 9. For information write
WS8ANMS or W8DVN. Dinner will be held at the Ilolland
t{otel on the &th at 7:30 pat.

New Jersey — The SCARA will hold its annual outing
und hamfest at Kgg IIarbor Lake, Egg Harbor (lity, Sunday
August 28.

New York — The first anuual banquet of the (lentral
N. Y. Chapter of the QUWA will be held on Sept. 17 at
Shrafft’s Motor Inn and Restaurant, Binghamton, N. Y.
‘'he welcome hour and get together will cummence at
5:00 p.ar., dinner is at 6:00 e.aa., and will be followed by
several speakers. The bhusitess eeting will follow the
Jinner, Ladies are invited and plans are underway for
entertaining the ladies during the business meeting, Election
of 1967 Chapter otheers hends the business meeting agenda,
Tickets are $5.00 per person. Ior further information
contact Bert K. Martin, K2LBB, 3616 Rath St., Endwell,
N. Y. 13760. Overnight reservations are available at,
Shratit’s.

Ohio — The 20th Annual Stag Hamfest sponsored by
‘Ihe Cireater Cincinnati ARA will be held on Sunday, Sept.
25 at Stricker’s Grove vn Cumpton Road, Mt. Healthy,
(‘incinnati, Obio.

Ohio — The Iindlay Radio Club, WS8FT, will hold its
21th annual hamfest, Sunday Sept. 11, at Riverside Iark
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in northeust irindlay, Ohio, kixcellent facilities are available
at the refreshment counter or you can bring your own.
Activities for the ladies. Swap and shop. Advance registra-
tion and information from C. K. Foltz, W8UN, 122 West
‘tlobart, Findlay, Ohio,

Pennsylvania — The Uniontown ARC will hold its
17th Annual Gabfest on Saturday afternoon and evening of
September 17, The Gabfest will be held at the Club grounds
on Old Pittsburgh Road, just 2 miles north of Uniontown,
Pa, J'or more information write Joseph M. Sofranko, 438
Braddock Ave., Uniontown, Pa. 15101,

Pennsyilvania — The A.W.A. Iistorical Radio Meet
will take place at the kranklin Institute, Philadelphia, Pa.
Sept. 2t and 25. Two full days of programming for the
old-time amateur, radio historian and collector. Out-
atanding speakers include Paul Godley and Clarence Tuska.
Nationwide meet of Wireless Museum curators including
representatives from Smithsouian and ARRL. Huge exhibit
of old gear with talks, demonstrations and auction. Write

(Continued on page 160)

ONTARIO PROVINCE CONVENTION

Niagara Falls September 16-17

The Ontario Province ARRL Counvention will
be held at the Sheraton Brock Hotel, Niagara
Kalls, ou Friday and Saturday, September 16 aud
17, under the sponsorship of the Niagara Penin-
sula Amateur Radio Club. Activities will get under
way Friday evening with registration at 6:00
v, followed by an informal evening of light re-
freshments and exhibits.

Registration and exhibits will open at 9:00
a.M. Saturday. An ARRL forum is planned, us
well as AREC, v.h.f. and Radio Society of On-
tario meetings; a luser demonstration; technical
tulks; and YL activities. The conveuntion banquet
will sturt at 7:30 p.nL, to be followed by a guest
speaker and «,ntert,amment. A dutch-treat break-
tust will wind up the convention Sunday morning.

Those sceking hotel accommodations should
write the Sheraton Brock Hotel, 1685 Falls Street,
Ningars Falls. Advance pre-registration, until
September 10, (including banquet) is $5.00 for
OMs, $6.00 for YLs and XYLs: $10.00 and $8.00,
respectively, at the door. Registration, without
banquet, will be $3.50. Friday evening get-
together, with light. refreshments, will cost $1.00.
Registration and requests for more information
should be sent to D. G. Hall, VE3TB, P.
692, St. Catharines, Ontario.

COMING A.R.R.L. CONVENTIONS

September 16-17 — Ontario Province,
Niagara Falls

October 15-16 — Hudson Division, Tar-
rytown, New York

October 21-22-— Great Lakes Division,
Muskegon, Michigan

January 21-22, 1967 — Florida State,
Miami

\pnl 22-23. 1967 — New England Divi-
sion, Swampscott, Massachuselts

July 1-3, 1967 — ARRL National, Mont-
real, Quebec

Prospective conventinn sponsors are nrged to check
with ARRL Hq. tu avoid pussible date conflicls,
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Radio Amuteurs (Hlub and the Milwaukee

Amateur Radio Fimergency Clorps put in
a lot of time and work supplying radio com-
munications for three separate eveuts. The
schedule included o steum-locomotive-drawn
circus train trip from Baraboo, Wis., to Milwau-
kee, two projects connected with the National
safe Bouating Week, und a mammoth old-time
circus parade in downtown Milwaukee, complete
with draft horses and elephants. To say that
locul umateurs were out in foree is an under-
statement. Space will not permit unfolding the
multitudinous details of all three operations as
reported by Jack Dayle, WOGPI und EC Bob
Gioldstein, KOKJT, but let's do the best we can.

O\mc the July 4 weekend, the Milwaukee

Circus Train

Activities commenced in Baraboo Wis.,, on
July | when the train, equipped with a two-meter
rig operated by KOJYYX, touk off for Milwaukee.
First contact was made with K9ZPP/mobile
{operated by SEC IK9ZPP and WAIMRGQG).
Relay was made from the mobile to WIGPT,
operating ou 75 meters from his home near
Milwaulkee. From this point, telephone contact,
was maintained with otficials in the city.

After the train hud moved eust of Madison,
WORONM took over contuct. Never one (o pass
up un opportunity for publicity, EC KIKJT
purked his car, nlong with that of WOATK, at
the unloading aurea in Milwaukee, set up loud-
speaker horns, iustructed KOJYX/train mobile
to make descriptive transmissions of the train's
progress, and soon gathered an interested crowd
of listeners. Clommunications were assisted
throughout the trip by stations both in the area
and as far away as Kalamazoo, Mich.
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KPJYX (top) sees about the installation of an antenna
on the circus train before it leaves Baraboo, Wis.,
for Milwaukee.

Milwaukee Amateurs Participate

in Three Different Activities
over the July 4 Holiday

At the other end of the line, K9PSX stands by with his
walkie-talkie at the staging area.

QST for



National Safe Boating Week
Demonstrations

On July 4, while the circus and other events
were taking place and there was no special need
for communications for those eveuts, the Mil-
waukee AREC along with Nuvy M.ARS provided
communications for the National Safe Boafing
Week demonstration in Milwaukee 1Iarbor and
River. Two main events were served.

The first event was an underwater fire fighting
demonstration put on by the Milwaukee Clounty
Sheritf’s Department. und the Milwaukee Fire
Department. Amateur radio frequencies were
used on 6 and 2 meters, the former for internal
communications between the participants and
the lutter for emergency purposes. Nuvy MARS
supplied the 6-meter geuar, wlong with publie
address and mobile power fucilities. A base stu-
tion was set up at Juneau Park for emergency
purposes, contact established with the ARIC
base station at the police department. Six
meters was used for communication between
the fire boat und fonr private patrol boats: the
latter were being used to keep the area clear
for the demonstration. The demounstration was
w1 complete success, largely beeause of amateur-
provided communications facilities.

The second event, the Water Parade, used
identieul communications equipment and fre-
quencies with the base station abourd a 20-fooy
vucht leading the parade. Other boats with com-
municators abourd were visually identified with
pennanis. Two such were private police boats
and four other boats were linearly spaced
throughout the purude. Water was rough and
the ability to communicate was a definite usset.

Circus Parade

Possibly the biggest event of the weekend was
the giant parade staged on July 5. Units were
installed in cars and various parade vehicles

spaced throughout the parade and were instru-
meutal in providing some vitally needed com-
" munications during the parade, which lasted
from 2 p.a. well into the late afternoon. About
30 units in all were used.
Some interesting incidents are recorded in
K9IJT's report. Chronologically, they went
something like this:

11:38 A.n: A 5-year-old boy was reported lost by Unit 3
(WOYYW and WOWVL). He was found by a police squail
and reunited with his mother at 12:05 ».M.

1:45 o Unit 10 (WIPST and KOBTG) reported a lost.
S-vear-old girl, Her mother arrived and picked her up at
2 v

2:01 e Unit 3 reported late arrivals of some of the
parade elementys, They were directed to the staging area.

2:41 P.ML: A 12-year-old girl was reported lost at Unit 11
(WAIMDME and WILPF). Her parents picked her up at
4:15 P
03 p.m.: Unit 4 at the reviewing stand (K9KJT,
WIATK and WIKYT) reported a Roman Chariot went
ant of controland the horse plunged into the crowd, injuring
the driver and shaking nup some of the spectators, three of
whom were tiken to the hospital for a check. The Chariot
was repaired and was back in the parade ten minutes later.

3:05 pat.: Unit 2 (WAQHET and WA9JVR) reported a
fallen llama, but the animal regained its feet and was
back in the parade ten winutes luter.

#:50 Pt Unit 10 reported two more lost children, a boy
10 and a girl 7, brother and sister. Their parents came for
them within a half hour.

4:16 poma: Unit 3 reported a lost 7-year-old boy. His
ten-year-old brother picked him up at 4:57. Unit 11 reported
i« lnst, 5-vear-old girl. Her mother had inquired at ("nit 12
iWADSY and WA9MRG) and was directed to Unit 11
where she picked up her daughter at 1:

4:20 parL: Another lost ehild, an 8-year-old girl, was
reported by Unit 10; ber parents got her 20 minutes latey.

4:40 p.M.: Worried parents reported to Unit 10 that their
I 1-year-uld girl was lost. They were seut to the Youth Aid
Bureau where they were advised that the girl was safe iu a
police cruiser on its way to police headquarters.

All in all, an interesting afternoon. If you
haven't tried parade communicating, we strongly
recommend it for a worth while public serviece
and emergency exercise. Kudos to the Milwaukee
gang for an outstanding record of performance
over the long July 4 weekend. ~— WIN.J .
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The parade route in downtown Milwaukee. The crosses indicate the position of stationary units. It takes quite a few
of them, plus some mobiles and pack portables, to do a proper job. Most units had two operators, as can be seen.
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ELECTION NOTICE

To All Full Members of The American Radio
Relay League Residing in the Central,
Hudson, New England, Northwestern, Roa-
noke, Rocky Mountain, Southwestern and
West Gulf Divisions)

An eleetion is about to be held in cach of the
above-mentioned divisions to choose hoth
director and a vice-director for the 1967-1968
terms. These cleetions constitute un important
part of the machinery of self-government of
ARRL. They provide the constitutional oppor-
tunity for members to put the direction of their
association in the hands of representuatives of
their own choosing. The election procedures are
specified in the By-Laws. A copy of the Articles
of Agsociution and By-Laws will be mailed to
iy member uporn request.

Nomination is by petition, which must reach
the Headquarters by noon of September 20,
Nominating petitions are hereby solicited. Ten
or more Full Members of the League residing in
any one of the above-named divisions may join
in nominuting any eligible Full Member residing
in that division as i candidate for director there-
from, or us u candidate for vice-director there-
from. No person may simultaneously be a candi-
date for both offices; if petitions are received
naming the same candidate for hoth offices, his
nomination will be deemed for director only and
his nomination for vice-director will be void.
Inasmuch as all the powers of the director are
transferred to the vice-director in the event of
the director’s resignuation or death or inability to
perform his duties, it is of ns great importauce
to name a candidate for viee-director as it is for
director. The following form for pomination is
suggested :
f2.recutive Committee

The American Radio Relay Leagne
Newingion, Conn. 06111

We, the unde rwrmcd Full Members of the ARRL
'u\/lhm/ in lthe. e LDimision, hun,/:_l_/
nominate. . .. . A u/ o
ns a eandidate | fnr zlmr/nr am/ we also nomma/r .

vl .....as a candidate jor
niee -.imrror, Sfrom Ilm riwzwm for the 1967 =196G8 trrm.
(Vame Call by Date)

The signers must be ¥Full Members in good stand-
ing. The nomince must be the holder of at least
w (reneral Class amateur license, or a Cauadian
Advanced Amateur Clertificate and must have
heen licensed and a Full Member of the Leugue for
« continuous term of ut least four years ut the time
of his election. No person is eligible who is commer-
cinJly engaged in the manufucture, sale or rentu of
radio apparatus capable of bheing used in radio
communicutions, is commercially or governmentally
cugaged in frequeney sllocution planning or im-
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plementation, or is commercially engaged in the
prblication of radio literature intended in whole nr
in parf for eonsumption by radio amateurs.

Al sueh petitions must. be filed at the headquar-
ters office of the Lewgue in Newington, Conn., by
noon KDST of the 20th day of September, 1966.
There is no limit to the number of petitions that may
be filed on behalf of a given eandidate but no mem-
her shall append his signature to more than onc
petition for the office of director and one petition
tor the office of vice-director, To he valid, u petition
must huve the signature of ur least ten Full Mem-
bers in good stunding; that is to suy, ten or more
Full Members must join in executing a single docu-
ment; a candidute is not nominated by one petition
bearing six wvalid signatures and unother bearing
four, Petitioners are urged to have un ample number
of signatures. since nominators ure occasionally
fonnd not to he kull Members in good stunding. 1t
i3 not necessury thuat u petition name candidates
hath for director and for vice-director but, members
are nurged to interest themsclves equally in the two
offices.

League members are classified as Full Members
and Associate Members, Only those possessing Full
Membership may nominuate candidates or stand as
candidates; members holding Associate Member-
ship are not eligible to either function.

Voting by ballots mailed to each Full Member
will take pluce between October & iiud November
20, except that if on September 20 only one eligible
candidate hus bcen nominated, he will be declared
elected.

Present dircctors and vice-directors for these
divisions ave: Central: Philip E. Haller, WOHPG
and Edmond A. Metzger, WOPRN. {{udson: Harry
J. Dannals, W2TUK and Stan Zak, K23J0O. New

Dr. Glenn L. Musser, president of HRB Singer, presents
the February Cover Plaque Award to Joel Balogh, K3CFA,
while Atlantic Division Director (and ARRL Vice President)
Gilbert L. Crossley, W3YA, looks on. K3CFA, a physicist
for HRB Singer, had previously won the plague for April
1964, The February article by OM Balogh, "'Improving
your Receiver with a Frame-Grid R.F. Pentode," was voted
best of the issue by the League directors.
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New Orleans adopted June 19-25 as Amateur Radio
Week. At the presentation of the prociamation (from left)
were W5BUK, president of the Westside Amateur Radio
Club; WASKJC, vice president and WASCST, president,
Greater New Orleans Amateur Radio Club, and Dennis
Lacey, executive secretary to the Mayor of New Orleans.

Fugland: Robert York Chapman, WIQV, and
Rigelow Cireen, WIEAE. Vorthwestern: Robert B.
Thuwrston, W7PGY and R. Rex Roberts, WTCPY.
Roanclke: P. Lanicr Anderson. Jr., WAMWH, and
Jogseph F. Abernethy, WHAKC. Rocky Mountain:
Cuarl L. Smith, WOBW.T, and John 1. Sampson, Jr.,
WTOCX. Southwestern: Howard 14, Shepherd, Jr.,
WEQJW and John I, Martin, WOECP, Test Gulf:
Reemer O, Best, WSQKTF and Ray K. Bryun,
wW5UYQ.

Full Members are nrged to take the initiative
and to file nominating petitions immediately.

JYor the Hoard of Dircetors:
Judy 1, 1966 JOHN TTUNTOON
Sceretary

RACES NOW PERMANENT

The Federal Communications Clommission on
July 13, adopted the changes in its rules for the
Radio Amateur Clivil Iimergency Service which
it had proposcd in Docket 16420 released on
January 13, 1966.

The changes simply make RACES a perma-
nent phase of amateur activity. A comparison
of old and new text appears on page 41 of QST
for March, 196G, ‘The new rules took cffect on
August 22.

NATIONAL AMATEUR RADIO WEEK

In early March Representative 1. Bradley
Morse of Mussachusetts intraduced a resolntion,
I1.J. 865, into the house, secking a proclamation
by the President of National Amatear Radio
Week beginning April 17. The measure was re-
quested by Boston-urcs amateurs through Pat
Volpe, WILEL, to coincide with the ARRL
National Convention at the end of that week.
More recently, the New Orleans gang through
John Uhl, WASCST, has raised the interest of
Clongressman Hale Boggs of Louisiana in the
measure, and he has offered to have the date
changed to some other date, the need for the
original having passed. As we write in late July,
Clongress is still in session. The chances seem
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small at this point, with Congressional elections
in the offing, that Congress will get around to
matters of this type before adjournment. If not,
the bill will die, and the matter will have to be
reintroduced into the new Congress.

Meanwhile, proclamations of Amateur Radio
Week continue to reach headquarters from
states and cities all over the land. In addition
tn those mentioned in photo captions, Gover-
nor.John J. MeKiethen of Louisiana proclaimecd
the week of June 19-25 in o fine statement. luud-
ing the assistance of nmateurs during Hurricune
Betsy a vear ago, praising the amateur contribu-
tion to international good will and applauding
its preparation for future emergencies through
Ficld Day Lxereises.

NEW NOVICE QUESTIONS

The Federal Communieations Commission has
annonneed the addition of eight questions for
study by those sceking the Noviee (llass license
issued by the Commission. These ¢questions sup-
plement those listed in the Novice chapter of the
Rudio Amateur’s License Manual. The answers
are those of the League staft.

1. How are amateur signals propagated mver
great distances?

Radio signals in the high frequency (h.f.)
portion of the radio spectrum are beut back
towurd earth by layers of ionized air, the jono-
sphere, up to 250 miles ubove the globe. The
signals then return to ewrth o great distance
awuy. The process is known as “skip’’; the skip
distance varies with the frequency of the radio
signal und the height and density of the ionized
cloud, which in turn varies with the time of day,
the time of year and the year's position in the
11-year sunspot cycle.

2. International radiocommunications by way
of wmalewr stations are subject to what restric-
tion(s)?

Amateur Radio in Tennessee was declared by Governor
Frank G. Clement for June 20 through June 26. At the
signing: W4PRY, ARRL assistant director; W4TVJ, presi-
dent, Radio Amateur Transmitting Society; W4WHN
ARRL vice director; W4KAT, ARRL assistant director;
K4FZ), past president, Mid-South VHF Association;
WA4RGQ, president, Maury Amateur Radio Club;
K4BEZ, president, Humboldt Amateur Radio Club, and
K4RKM, president, Nashville Amateur Radio Club.

75


Sccnta.ru

Article 41 of the Radio Regulations, Geneva,
1959, prohibits communications between ama-
teurs in different countries if one of the countries
objeets to such communications. It limits inter-
nitional communications by amateurs to mes-
suges of 4 technical nature relating to tests and
to remarks of a personal nature for which, by
reason of their unimportance, recourse to the
public telecommunications serviee is not justi-
fied. [t prohibits international communications
on behalf of third parties; that is, on behalf of
anyone other than ihe licensed amateurs who
are in communication with one another. (The
latter provision can be modified by special
agreement between countries, aund the U.S. has
arrangements with 20 countries. The list ap-
pears in the License danual and in frequent
issues of QST --- page 79 in the current issue.)

3. What is the basic usage of a capacitor?

The capacitor's basic nsage is to store elee-
trical energy at one time and release it later, in
accordance with the design of u particular cir-
cuit 1o accomplish a particular aim. It is also
used to block the flow of direct current while
permitting the effective flow of alternating cur-
reni through the circuit of which the capacitor
ix a part.

t. For what reasons are height limitations
placed on antenna structures for amatenr stations?

The (‘ommission’s rules for the amateur serv-
ice contain regulations on antenna height so as
to prevent amateur antennas from becoming a
hazard to air navigation.

5. What methods are available for determining
whether the transmatter output frequency s within
the authorized frequency band?

The frequency of the transmitted signal can
he measured by a frequency meter, a calibrated
wave-meter or a receiver of known accuracy.

When Tulsa, Oklahoma, threw a gigantic International
Petroleum Exhibition to nail down its claim as Oil
Capitol of the World, the local amateurs were right
there. Forming the Tulsa Council of Amateur Radio
Clubs as a coordinating body, the amateurs produced
the station shown inside and out in these two photo-

“omparison of these instruments with standard-
frequency broudcusts of the National Bureau of
Standards (WWV, WW VI, WWVB, etc. ) should
be made frequently.

6. What is the most Likely defect of a tube which
has proper heater voltage «f the socket but which

fails to warm up?

The heater is *“open” (i.c., broken) so that it
no longer provides a complete path for the heater
current.

7. What precaution(s) can be tuken to reduce
the possibility of shock hazard in clectrical equip-
menty

Precautions include use of equipment en-
closures which prevent contuct with any eir-
cuits or wiring carrying power: use of chassis
ground within an c¢quipment which in turn is
connected to an external ground (e.g., 2 water
pipe) in common with other equipments being
wsed at the same time; use of transformer power
supplies in preference to ““A.c./d.c.” types; use
of polarized, three-conductor wiring for con-
nection to the regular commercial power sources,
including use of the unecutral wire; placing an-
tenna wires and feddlines so that there-is no
possibility of contact with power lines; use of
adequately-rated components and  wiring o
minimize the possibility of breukdown which
might cause dangerous voltuges to appeur at
unexpected points; use of bleeder resistors across
lorge capacitors (e.g., in power supplies) to dis-
charge any voltage remaining when the equip-
ment is turned off; use of interlock switches
which disable power supplies as equipment en-
closures are opened.

S. The plate roltage in the final stage of an
amateur transmitter is normually measured hetween
what points in the circuit?

graphs, operating under The Electron Benders, Inc. club call W50K. The show was open 129 hours in ten days, manned
by 150 amateurs and 50 hostesses. Nearly 3,000 contacts were logged and 61 countries were reached. Some 500
formal messages were filed by visitors.
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The sign in the background seems appropriate to a Lions
convention, but it is the acronym of Rotarians of Amateur
Radio which held a meeting in Denver on June 12 as
part of the Rotary International Convention. W@IC was
chairman as ROAR members adopted a resolution com-
mending their founder W9JKC for his efforts on behalf of
ROAR. An exhibition station under the call W@RI handled
several hundred messages during the convention, under
the direction of WPECN. Some of the ROAR members
posed for this picture: W7PHO, W8RPX, WA1CDW,
WEMHN, W@UJS, K7KUS, and K4AXH.

The plate vollage is normally measured be-
fween the B-plus counection and the cuthoders)
of the final amplifier tube(s). Where no eathode
resistor is in use, it may be more conveuient to
measure plate voltage across the output filter
capacitor of the high voltage supply.

MINUTES OF EXECUTIVE COMMITTEE MEETING
No. 311
July 23, 1966

Pursuant to (due notice, the Executive Committee
of The American Radio Relay Leayue, Inc., met at
the Shorcham Motor Hotel in Hartford, Coun,,
at 9:50 s.a1., July 23, 1966. Present: President Rob-
ert W. Denniston, WANWX, in the Chuair; First
Vice President Wayland M. Groves, WSNW ; Dirce-
tors Charles (+. Compton, W@BUO, Gilbert T,.
Crossley, W3YA, and Noel B. Eaton, VE3CJ:
and General Manager John Huntoon, WILVQ.
Also present were Communications Manager F. E.
Handy, W1BDI, General Counsel R. M. Booth, jr.,
‘W3PS and Assistant General Manager Richard ..
Buldwin, WIIKE. (Absent, because of the uirline
strike: Director Carl L. Smith, WpBW.J.)

The General Manager reported that the cost of
attendance of a public relations expert at Committec
and Board meetings would be $100 per day; there
was no dispousition to request such attendance ut
future meetings.

The Secretary reported that the Board had re-
jected by mail vote u proposal to hold the 1967
meeting in New Orleans, largely beciuse of the
additional cost. In discussing travel expenses, the
C'ommittee requested the (iencral Manager to re-
mind directors of the established policies for reim-
bursement in conformity with IRS rules.

On motion of Mr. Crossley, after discussion,
unanimously VOTED that, because of the con-
fusion concerning ‘“‘which call to sign " when visiting
another amateur station, the General Counsel is
requested to take the nccessury action with the
Federal Communications Commission to clarify the
interpretution of the pertinent rules.
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On motion of Mr., Groves, afliliation was unani-
mously GRANTED to the following societies:
Alexandria Radio (‘lub Alexandria, Virginia,
Amateur Radio Club of Juckson County, Mo.

Kansus City, Missouri
Huguenot [Iigh Schoal Amatcur Radio Club
Richmond, Virginia
Independence Radio Amateur Club
Independence, Kansas
Mepham High School Amateur Radio CClub
Bellmore, New York
The Midwest Am:ateur Radio Club, Ine. Chicago, Il
Mt.. Scott Amateur Radio (lub Partland, Oregon
Nassau Amateur Rudio Association
Plainview, New York
Steubenville Area Amateur Radio Club
Steubenville, Ohio

On motion of Mr. (‘rossley, unanimously VOTED
to grunt approval for the holding of a New England
Division Convention uat Swampscott, Mass., ou
April 22-23, 1967,

On motion of Mr. Compton, ufter discussion,
unanimously VOTED that the Secretary determine,
by a mail vote of directors, the intent of the Board
in amending By-Law 3 to provide a 3U-day grace
period — specitically to determine whether the By-
Law provision is to he applied retroactively.

On motion of Mr. Groves, after discussion, unani-
mously VOTED that, at the recommendation of
the Communications Muanager, the Board-estab-
lished travel-reimburscment provisions for certain
officials in the National Traffic System may include
not more than three Area Staff personnel.

During the course of its meeting the Cowmwmittee
discussed, without formal action, represceutation
of the League ut the IFRB frequency-allocations
seminar in Geneva, specialized publications, (QSL
Bureaus, the upcoming membership campaign, and
plans for the 1967 National Cionvention and World'’s
Fair amateur station in Montreal. (The evening
previous, the Committee had heard extensive re-
ports on the Region I conferenee at Opatiju.)

There being no further business, the Committee
adjourned at 5:55 p.ar.

JOHN HUNTOON
Seeretary

e

A beautifully engrossed copy of the resolution adopted
by the Board of Directors commending the League's co-
founder, first secretary and first editor-publisher of QST,
Clarence D. Tuskq, (left) was presented to him at the West
Gulf Division Convention by ARRL First Vice President
Wayland M. Groves, while Dr. R. O. Best, W5QKF, ARRL
Director from the West Gulf Division and Toastmaster
Thomas H. Grimmett, K5JKN look on. The resolution was
lettered for his old boss by Harry Hick, who first did a
cover drawing for Editor Tuska in 1916.
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INTERNATIONAL

GERMANY — U. S. RECIPROCITY

For many years, visiting T1.S. amuteurs have
been granted operating permission in (vermany,
on u courtesy basis. We are pleased to report
that a reciprocal operating agreement befween
the Federal Republic of (iermany und the
United States became effective June 30, thus
enabling 1DJ/DL amateurs to apply for operat-
ing permission in the 1.8, as well.

In (iermany, interested amatenrs should apply
at the local post office as to where one must write
to make license application. Each applicant will
then be referred to the “Oherpostdirektion”
for his area. A letter shouid then be sent to thut
address eontaining the following information:

1.) Name, address and birth date.
2.) Place of business, school or university.
3.) Affirmation that ihe applicant i ac-
quainted with the ‘Bestimmungen itber
den Amateurfunk,” the (jerman regula-
tions (available from the Oherpostdirek-
tion). Unless one reads (erman, or unless
he can enlist the aid of a Cierman amateur,
it may he difficult to understand this
material.

) Affirmation that the applicant has an
“Aufenihaltserlaubnis’: i.e., that he i3
registered in the city hall of the (fermun
commmunily in which he lives, and that his
pussport is stamped to show permission to
remain there.

5.) Ocenpation.

6.) Indication of the expected length of stay.

Applicants for (erman license must be at

GB2BP was set up and manned for one day last Septem-

ber in High Wycombe, Bucks, England, in honor of Lord

Baden-Powell, founder of the Scouting movement. Shown
at the microphone is G2DRT.
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least, 1S years of age, and must hold ut least o
Conditional Class license.

Those requiring assistance or more information
may contact the Deutscher Amateur Radio
Cluh, e.v., Beselerallee 10, 23-Kiel.

APPLICATION PROCEDURE — FRANCE

As reported in July “TARU News,” u recip-
rocul operating agreement between France and
the United States wentf. into effeet on July I.
LS. amatenrs seeking French operating per-
mission under the agreement must complete four
copies of u ‘“Notice of Particulars,” including
the following information:

1.) Name in full.

2.) Date and place of birth.

3.) Full names of mother und father.

4.) Present address.

5.) Previous residences for the past ten yeurs,

showing dates for each.

6.) Occupations for the past ten years (with

dates).

7.) Location in France for which operating

authorization is sought.

&.) Motor number of vehicle in which an

amateur station is to be used.

0.) Period during which the station will be

used (dates).

The applicant must certify that all informa-
tion given is correct, signing each copy and indi-
cuting the date and place where he has done so.
A single photocopy of the applicant’s amateur
license must be attached. The four information
sheets, as well as the license copy, should be
submitted in advance to the Minister of Posts
and Telegraphs, 20 Avenue de Segur, Paris 7e,
France. For additional information or udvice,
contact the Reseau des Kmetteurs Francuis,
60 Bd de Berey, Paris 12.

NEW FP8 LICENSING RULES

It has been possible in the past for amateurs
visiting St. Pierre and Miquelon to ohtain FPS
eulls on 4 courtesy bhasis for indefinite periods.
We have been advised by Mr. Yvon Segineau
(FP8CY), Chief of Telecommunicutions in St.
Pierre, that each FPS license will now be s
signed for a set period of time, corresponding
only to each applicant's stay. Hereafter, only
those c¢:ull signs assigned to amateurs recognized
us permanent residents in the territory will be
released to the Cullhook.

Amateurs secking permission in 3t. Pierre
must henceforth apply at least one month in
advancee, indicating exact starting and ending
dates of the contemplated visit: listing the place
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DX OPERATING NEWS

(Bold face indicutes changes since the
most recent (ST listing.)

United States Reciprocal Operating
Agreements currently exist only with:
Australia, Belgium, Bolivis, Cunada, Co-
lombia, Costa Ricu, Dominican Republic,
Iicuador, France, Germany, India, Is-
racl, Luxembourg, Paraguay, Peru, Por-
tugal, Sierra Leone and United Kingdom.
Severul other foreign countries grant ¥CC
licensees amateur rudio operating privi-
leges on u courtesy basis; write headquar-
ters for details concerning a purticular
place.

Third-Party Restrictions

Messuges and other communications —
and then only if not important enough to
justify use of the regular international
communications facilities — may be han-
dled by U. 8. radio wmateurs on behalf of
third parties only with amateurs in the
following countries: Bolivia, Brazil, Cun-
ada, Chile, Colombia, Costa Rica, Cubu,
Dominican Republic, Keuador, El Salva-
dor, Greenland (XP calls only), Haiti,
Honduras, Israel, Liberia, Mexico, Nicu-
ragua, Panama, Puaraguay, Peru and
Venezuela. Permissible prefixes are: CE
CM CO CP EL HC HH HI HK HP IR
OA PY TI VE VO XE XP YN YS YV
4P and 4X. CanapiaN radio amuteurs
may handle these relatively unimportunt
third-party messages with amateurs in
Bolivia, C'hile, Costa Rica, El Sulvador,
I{onduras, Mexico, Peru, U. 8. and Vene-
zuela. Permissible prefixes wre: CE CP
HR HK K OA TI W XE YSand YV.

DX Restrictions

United States amateur licensces are
warned that international communica-
tions are limited by the following notificu-
tions of foreign countriecs made to the In-
ternational Telecoinmunication Union
under the provisions in Article 41 of the
Creneva (1959) conference.

Cambodia, Indonesia (including West
New Guinea), Thailand and Viet Nam!
forbid radio communicution between their
amateur stations and amateur stutions in
other countries. U. S. amateurs should not
work IS XU 3W8 or 8l'. CANADIAN amu~
teurs may not communicate with Cam-
bodia, Indonesia, Luos, Thailand, Viet
Nam and Jordan. Prefixes to be avoided
wre HS JY XU XW8 3W8 and 8F.

I K1YPE/XV5 has permission for international
communications from U.S, and Vietnamese aimin-
istrations und is authorized to handle third-party
messages with U.S, amateurs.
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Here is the Region | Executive Committee elected for a
three-year term at the Region | IARU Conference in
Opatija, Yugoslavia, May 23-28. Seated (l. to r.), are
G2BVYN (Vice Chairman), SM5ZD (Chairman), G6CL
(Secretary), PA@DD (Treasurer); standing,
members DL3NE and YUTAA.

where the station will be installed, if possible:
and encloging a copy of the applicant's license.
Completed applications should be sent to the
Chief, Teleccommunications Service, Saint-Pierre,
Iles ‘Saint-Pierre et Miquelon. A fee of 500
f'rancs CFA (equal to approximately $2.00
L1.S.) will be collected upon arrival in St. Pierre.

LASLG SK

It is with deep regret that we note ihe pass-
ing, ou July 11, of Mr. Per (iunderson, LASLG,
president of the Norsk Radio Relae Liga
(NRRL), the Norwegiun amateur society. A
member of NRRL since 1956, LASLG was li-
censed in 1958, He was elected to membership
in the NRRL Council in 1959, and became
president of the society in 1962. A man of great
dedication and devotion to amateur radio,
LASLG will be missed by NRRL and by uall
who knew him.

(Continued on page 16%)

This handsome booklet, published by the Deutscher Ama-

teur Radio Club (DARC), is an introduction to amateur

radio. Included is a description of amateur radio, what

amateurs have accomplished, photos of a number of Ger-

man stations and an invitation to persons interested in
learning more to contact DARC,
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. Correspondence
From Members-

‘The publishers of QST assume no responsibility for statements made herein by correspondents,

"FREELOADERS"”

Q... It's about time you ecume out with the
cuestion! There is no doubt in our minds thut ARRL
should charge non-members for uny secrvice they
might ask for. We do not believe you should expend
our dues rendering services to non-members.

On many occusions when our club has asked for
some service you willingly and promptly answered
our question and/or sent us packages affixed with
much postage — und you never did ask us for any
cxpense money. That’s fine for club members, and
we thank you for it. But why spend members’
money on those who do not think enough of us to
juin us? Cut it out! . . . —— Antonio P. Milone,
K10G A, Secretary, Middlesex: 4mateur Radio Club,
IWest Roxbury, Massachuselts.

@[ The League should charge a reasonable fee to
non-members when they ask for technical advice
and other services. Likewise the costs of DXCC
and WAS participation ought to be shared by the
non-members, too. Advantuiges of ARRL member-
ship should be made clear to members and non-
members alike. After all, why should we, the
members, subsidize service to non-members? . . .

I believe sound fiscal policy requires such a step.
In the long run, I believe such a policy would lead
toincrease of membership. — 1.. II. Vydra, W34 AZ,
Rockville, Maryland.

€ ... ARRL has a duty to help all hams even if
they aren’t members. $5.00 is a lot of dough. Most
Novices cun’t afford to join — we're lucky to he
able to buy our stations, let alone ARRL member-
ship. . . . — Robert M. Hajdak, WN3FNT, Green-
»ille, Pennsylvania.

| ... There is no excuse for non-membership in
the League except lack of approval. Any cighth-
arade student today can haudle $5.00 per yeur by
mowing two lawns. On this assuraption, non-
members should not be allowed to participate in
costly League activities or get the benefit of techni-
cul consultation.

We can’t lose members we don’t have. Let's set
a deadline of January, 1967, for cutting off all free-
londers who don’t respond to a membership drive
between then und now! — /). L. Ormond, K3C00,
Wilmington, Delaware.

q ... All amateurs should be members, if only for
their legal protection. The League is the only source
of information in my mind that would be recognized
by authorities and I for one intend to support that
organization. There are too many freeloaders in this
world who benefit from the labors of the members
of any organization ... - Paul J. (rowley,
W8RBE, Akron, Ohio.

q ... If a person wants assistance (exclusive of
those trving to become amateurs), he should be a
member. I believe the League should send a polite
refusal to those who are not members. Ctharging a
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fec has uspects of money grubbing. However, the
fee could be equal to one year's dues and such people
who pay the fee automaticully could become
members, — (Otis F. Bryan, Jr., W5OWT/6, San
Pedro, C'alifornia.

q ... 1 wus taken by surprise, because a lot of
the opinions expressed by the article, [ agreed with
fervently. Then I realized I was as guilty as anyone
ever could be of using ARRL facilities without being
a bana fide member!

1 kept thinking of the situation I'd be in today if
4 few (s hadn’t given me help . . . just oue
example of how we non-members bencfit from
ARRL . . .

I thank you, gentlemen, for heing so dedicated,
and apologize for any imposition T may have
rendered in the past . . . enclosed you'll find $5.00
that is long overdue . . . ~— Ronald M. Thomus,
K4TRJ, Jacksonville, Florida.

q . .. Iparticularly agrec with vour comments on
people who rend other magunzines und ask you for
help. I read the third maguzine (except for the
editorials — if you can call them that) becuuse a
number of good authors write for it. They recently
stated they can not help auyone having diffculty
with their projects, becuuse of the expense involved.
In the same breath they criticized ARRL for its lack
of service, Hi! . . . —— drthur /1. Reidel, Brooklyn,

New York.

Q Make the freeloaders pay — we're no welfure
agency! — Twrrence B. Norman, W.ASQKS, Akron,
Ohio.

€ ... Let's consider the possible reasons why
amateurs may be reluctant to join ARRL. Although
QST uppears to be u fine magazine, keeping us
informed of FCC happenings, regulations, contests,
ARRL assistance, RACES, cte.. the thing does get,
ruther techuicul and becomes u little dry and hard
to read at times. Perhaps my mentality and power of
concentration arc poor. It also lucks some of the
benefits that other readers desire. There are not lots
and lots of fun-type building projects, and all yvour
advertisers seem reliable. (No sport or eompetition
with reliable advertisers, yon know.) The editorials
don’t degrude and emburrass anyone personally,
or throw two-bit political garbage into the game.
No wgossip column 8o to speuk. You don't carry
adventure stories of the high seas or tropicul islands
— all typical ham subjects — and you don’t solicit
DXpedition funds 80 you can have & good time and
gain prestige. Furthermore, your exccutives don’t
need big fut sports cars to bolster their egos or ullow
eagily impressionable adolescents to insert them-
selves into fantasy images such as ‘‘Joe Ham"
glcefully mobiling through the ancient ruins of
Kurope. You are too factual, and facts can some-
times be as readable as the Pauli Exclusion Principal
or Supreme Court decisions.
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Another ©aspect:  Although ARRL  appurently
doesn’t feel it profituble to scll QST on the news-
stand — correet me if I'm wrong but 1 haven’t
seen it in years — other maguzine publishers do.

It wight be interesting to compare circulation
figures with the actual numbers of subscriptions of
“The Other Two." You know, u lot of fellows simply
ean't afford the tive bucks. It isn't really a question
of ARRL membership at all. Tt's just thut-one
subscription is enough. *‘The Other Two’" do put
ot many pleasant, enjoyable and intcresting
articles and projects. In self defense I must quickly
add that little men, big mouths and constant
ridicule disgust me. Anyway, these fellows go down
to the local radio store and buy an interesting
issue on the subscription installment plan: 50¢
a month —and then only after they've thumbed
through the issuc to dctermine if they like the
articles. Okay — s0 now they bring the thing home
and read the prejudiced garbuge put out by certuin
dissident efements who derive some kind of nutty
kick from *‘big-wheeling’’ it. By the time this
junk writing is read, can you blame some of these
kids for being anti-ARRL? Why, they're so brain-
wuashed they don’t know what they want. Well,
then I suppose there’s two sides to every story and
they have the right to theirs, huh? Fortunately or
unfortunately, us the case may be, ARRL rebuttals
are conspicuous by their absence. Sometimes 1
think I'd like to sce you reully zap 'em good, but
then it's also eommendable you don’t have to stoop
to the sume level us the mutts snapping at your
heels . . . -~ Donald Marshall, K6RCO/2, Fort
Monmouth, Necw Jersey.

@ The problem of freeloaders is serions. However,
refusal to aid or to couperate with non-umembers
would serve to divide uand weaken amateur ruadio.

How could we deny aid to a newcomer who wants
to get his license? Should we alienate non-member
amateurs and thus destroy the fraternity we are
trying to build?

Regardless of the financial burden, we must carry
out the responsibility of being a constructive force
for all of umatcur radio.-—- Vickolaus Leggett,
WB2UEQ, Somers, New York.

¢ ... 1 have becn a member for the mwost part
since 1934, and it never occwrred to me that non-
League members would cuuse such a drain on Leugue
tinances and not be willing to pay the very small
dues required.

As « business man, I suggest you churge non-
l.eague members on u cost-plus-basis, with u nice
tidy profit put in there for everything done. This
could be done simply by issuing a serial number with
each  League membership, as identification for
puyving members. 1 called on the League in the pust
on legul problems encountered in erecting towers
and it has always been helpful to me, so 1 am glad
to pay my dues, which I have been doing over o
25-year period . . . — K. Quentin Johknson, IWQPXII,
(layton, Missour:.

q . .. Iagrce with what waus said. However, I dis-
agree completely with the way it was suid. This is one
of the poorest picces of sulesmanship I have seen
in u long time. The whole wurticle has the tone of
complaint. How much better it would be to use the
positive approach und scll these points properly -
and we must admit these wre terrific sules points if
properly used.

We have only one thing to sell: Leugue uctivity
and League membership. Let us do it in the positive
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manner that all good sulesmen use. — Alden L.
Pavis, W5DPL, Borger, Texas.

€ In my 25 years membership in ARRL, I never
felt as strongly against anything as | do about the
ARRL using dues to help ** frecloaders.””

Unless an adequate explanation appears in w
current issue of QST, I most cortainly am not going
to remain in an organization that uses members'
dues to support non-puying frecloaders. If it was
n charity, 1 could go along, but they can atford to
pay far better than lots of paying members . . .
-— Ralph S. Krebs, W3HESY, Allentown, Fenn-
sylrania.

@ The ARRL is umateur radio. No functions or
activities of the League, cxcept administration and
the election of officers, should be closed to non-
members. Let it never become i club-type orgun-
ization. If an increase in our annual dues is needed
to support our helping non-members, 1 um for it.
It sccms to me that ceasing to help non-metnbers
would be v violation of the very code we advocate. —
Julian B. Kitchen, Jr., W.A6LLC, Walnut ('reck,
California.

QST — THE NEW LOOK

@ The “CGimmicks and Gudgets' column is a good
ideu, providing it doesn’t devolve into # forum
for new one-transistor radio designs (or the ham
cquivalent). It will take great originality to think
of gond new projects cuch month.

If we must have “QST (lassics,” keep them in
mice type as they huave been recently ...
ww= Richard Factor, \WARIKL, New York, New York.

QA note of appreciation on your two new columus.
I especially like news highlights to glance over until
you get a chance to settle down for complete dope.
... Keep up the good work. - Ferdinand N.
Lambour, W3DCY, Nicktown., Pennsylvania.

€ Cheers for ARRL emblems on the front cover
of July @57. Here is my vote for continued promi-
nence of emblems on and in future issues. — Philip
D. Corey, WiIBWEF, Crozet, Virginia.

€ I compliment you on the fine articles added . . .
*Cimmicks and Gadgets’ is excellent. I am glad to
see things I can build in 4 very short time.

* League Lines'’ is welcome since [ usually do not
have time to read through detailed articles. It lets
me know very quickly whut is happening in amateur
radio. — .fim  Brinson, K4WOP, Birmingham,
Alabama.

QI am certainly glad to see some changes in QST
frankly, in my opinion, they are long overdue. There
are still entirely too many pages occupied by
teensy-weensy print and long lists of ecalls in several
of the departments; significant operating news
eonld he presented in article form and the other
omitted. —— John (7. Keating, M.D., V1900100,
Flkhart, Indiana.

BAD MANNERS

[ It has been my understunding for many yeurs

thut the fraternity of amateur radio hus been just

that ~—- & fraternity of people interested in mecting

and conversing with others huaving u common love

for amateur radio. To the best of my knowledge

amateur radio is in existence to otfer assistunce to
(Continued on page 152)
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Air-Mass Conditions and the Bending of
Ultra-High Frequency Waves

New Light on How S-Meter Signals Are Transmitted Over Long Indirect Paths

ity Hull

comatrest i Bewsom Uornlznd Wt Harth
s
by re from. gnf Hit havt I
Nmrm. ollh ‘Program om effort
for the appavent abilis f y-mhn cal ‘wikes Lo Ul cuch wnexpecte,
eomatscnis demsing tee K ganSilorst and (o Slolaindhe fading and e efecs that
o v om the itraugh. (ré pebvtiia, I he fnding of s carrelation o iy cen.
thavior carly (n the hﬂm, aswnined in Decenber 1934 l@'r. Led 1o more tharough investigation of
the stmultancous general ndlv«’artdl cnndltions, Witk the splendid coof "

Fyubs o Harvard Unlwmq and Mauichusens Insliute of Technalory. as well as othey wa
i D ai

article, s from @ paper dllkﬂrd by Hull at thv
unreasonable ta cxpect that this remult

‘ashingeor
of amateur radie aivicy 3 vall e up) newe > avenues, not onls In vadia
‘weather

-£DITOR

NTIL recently the moutine experimental
work over short distances on the nltmi-
high frequencies did not. reveal ennsistent.

performance ealling for a moditieation of onr first
wlcas eoncerning the propagation of very ghort
waves. According to the aserpted thoories, the
Tower atmorphere xhanld give us kome bendlng by
refraction; but this hending, together with the
fects of diffenction and rettection, should allow
ultra-high frequency rignals to travei aver patha
etending only alightly beyond the lina of sight.
‘The eatent of the hending, as computed by many
workers, would be guch that the ray should fal-
low a trajactory having a radius of curvature 4 to
5 times that of the earth’s mdius.

O first Indieation that something wis amise
with this eoncept resuited from the exchange of
atrng agoals! an 60 me. between West Hartford
and Boston over paths of approximately 100-mife
length, requiring & much moaller ~quivalent
rading of eurvature (approximately 60 per ceut. of
the carth’® mdiur), ‘Ihis extraordinary bending
wauld not have boen noteworthy had it oer unrd
only on isolated *freak’
served to Kive us daily e

BUMMER TETTR

‘The most surprising effccts observed during the
first few days of communication between West
Hnrtford and the Boston arca were the extremely
high aignal level obtained an oeragions, the pro-
namend diurnal change, resulting in law signal
level around noon, and the marked (ading, which
would sometimes vary mgnals from |R1 to RS 1o,
my, five minutea. Unquestionably we wero ex-
periencing something quite different from the ex-
tremely rapid and very alight variations reported
by other workers. As the tast period progressed,
hawever, it became more and more conclusive
that we wera dealing with phenumens by no
neans abnormal.
mitting conditions almost every evining caused
A to attampt & much elnrer examination of the
whole question, On August 20, Dr, & F. Diemoka
of the Blue Hill Observatory provided the faeili-
tion of W1XW for epecial schediules each morrung
and night. Then, on August 25, WIHRX, at
‘Middlcton, Masa,, erneted a directive army and
maintained morning and evening schedules. The
-:hv‘rvl\!mn of mzmth lmm thess two etations, in

ton aver 8 perind of months, and cven enabled
frequent contacte with more «istant northerly
stations and with atations in the New York area,
it was apparent that soms of the ssauniptions fn
the eurrrnt theorv were ineomplete. Ohviously,
tha whols prohlem was warth restudying.

“(he contonrsof Kig. 1 give ussome idea of three

of the paths nnd the amauat of hending .

invnlved. Othar longer paths, to be mentinned,
are gimilar in that the syme ridges of hills rmust
bo erossed.

* Amoriae Editor, QST i
4 Fieat reported in QT for October, 104

lar, showed tha could be
maintained quite r\:lmb[,v It Is interesting to note
that WIHRX, located some 13 miles farther than
Riuo Hill fmm West Hartford, and at an ele:
tion approximately one-third that of Rlue Hill,
taintained a higher and more eansistent signal
\cvel than the nearer station. We believe that the
muperior performance of W 1HRX was dus almoat
ﬁn'ir‘ly %o the galn made possihle by hia directive
arm;
lmri ng this test pertod with W1XW and
WIHRX, and, for that matter, during the entire
nine months of ohesrvation, a search was made
cach mornmg and evening (or pgnals fom any of

# recurrence of good trans-

the luw-lylng amaleur etations in the Boston
ama. Ax we will presently show in chart form,
eignals from these atations wen: heard ot frequent.
intervals. We m0n found thut conditions permit-
ting reecption of the Inw-altitnde stutions did not
neceaxanly enincido with the highest signal peaks
from the moro elevated station, W1XW. Thix

As had bocn anticipated, this general relationship
resalved itsell more apecifically into an intimate
ronnietion between perinds of pronounced tem.
peruture invemsion? in the lower atmosphero and
perunds of high signals, ‘Chat s to eay, s layer of
Wwarm amr overrunning colder air, {nvariably ae-
‘nmpunl"d good transmission penods. Since the

point is idered to bo of some
further ob:
highest
ably,a

ol 4 mh‘s‘

aqgiphnic
afytions 08 \VDE At Rubrooh
Newﬂl iy W IXIon Mt Washtthn.a

| wenther infe cantains no

_ralcs) botween low-altitude
aunon- in the viciaity of Roatan

')nkvr!
It wae on ane auch ocession I.hnt the West Hnrt-
ford signale were heard stronglv by Mr, H. 8.
Bhaw, W LIGA, operating portuble

and the summita of Blue Hill and Monnt Washe
ington. The study pmvldcd undeniahle evidence

Cadillae Mountain, 1000 feet abave as level and
262 miles from West Hartford, It alsn becama
notahte at this time that the worst xignal fluc-
tuationa arenrred on hat «davs when the atmos-
phere waa st turbulent and at certain periods
uring the passage of storm fronts.

As winter approached, the intervale of very
high signuls bocanmo more widely scparated and
riore clearly defined. Further, the relation be-
tween the stormy periods and the riso of signals
heeame much more noticeabls.

WINTER CONDITIONS

During November and Lecember, aceasional
meardinge? were mado of transmissions from
WLIXAV at Aquantum, Maess., and of tho tone
signals from W1X\W, These n-n.nlmx: showed a
rencral trend towards high signals in the enrly
hours of the moraing acd revaaled maay short
perioda of high level which wanld nnt have hren
noticed fn tho normal routins of morning aad
vvening schedileg, In January it was decided to
explore the diurual changes in teanemissinn be-
tween Hartford and Boston und to attempt to
defina the particular weather conditions involved
in the enormous changcs in signal strength which
veeurred, Dr, Brooks of the Rlue Hill Obscrva-
tory reaponded :mmtdmtelv to the mqueat lnr
hourly & {ny and night; and, be
b roqpcntxon. it hag been pomblo to make aub-
stantially unbroken meordings from early Janu-
Ary to the present time,

When two manths of reeordings had been
enmpleted, the dita werw studied elosely {n con-
junction with meteorologieal duta supplied by the
Blue Hill Ohservatory, the Metcorological De-
partment of Masaaclusetty Inetitute of Tech-
nology and the U. 8. Weatner Hureaw. As bad
niready heen ohserved, a relationship betwren
storm conditions and strong signals wus shown.

T A depeription of m ‘hotographic recondet sppeared in
the Mareh, 113, Q:

of & elose ewlatic p batwaen small lapse rates
and high signals, The Lapse Tatea shown by the
airplane reconin prvided particulurly striking
#vudence of this enrmlation, notwithatanding the
nppreciable distancs which sometimes separated
the region in which the flight took place and the
pnth over which the agmal measurcmenta were

“mle an uttempt was made to isolate one par-

ticnlar layer in which the order of temperature
inverson followed the signal level, the procedura
proved futile. On ane nccasion, the' stecpest reglon
of inversion would be, perhaps, betwecn altitudes
«f 500 and 1000 meters. Un other afragions, witha
similar order of eignal level prevailing, the stecp-
rat Inversion would be found between 1000 and
2000 metera. In gtill other examples, the signifi-
cant fnverson would extend frm the surfacs to
1000 meters. Generlly speaking, it appears that
an aztensive sub-aarausl Lipss cate (alue
region belween (%) and £600 melers 18 accompanied
by & high 60-me. signul level sver tha path belwsen
West Hartford and Blue il

Having established & .reintionship between
fapse rate in the lowcr atmosphere aid signal level
for the peried during which hourly signal meas-
urements wem wade, tha next step was to view
the entire period of obnunhon in terms of the
prevalling air masses. 'Thin study was made posai-
hle thmugh the eosperation of Dr, H. C. Willett
and Dr. Karl 0. Tanga of the Meteorologlesal
Department of the Massachusetts Institute of
Teehnology.

‘The work was complicated by the fact that,
uring the warmer months, the identifieation of

*1a & “normal” atmosghers, the bemperaturs of the ale
o sloadlly aa tbe alevaticn abore the earth

m. o too Mmm.m 10 degrees. nnﬂnﬁl ll
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discrete air masscs is not always possible, Never
theless, the periods of highest signal level were
found to be amaciated with an atmospheric
structure invoiving & layer of mowst, warm
troples! air overrunaing & shullow laver of dry,
enld polar air. In the warner period, this associa-

normal. Tt became elear, also, that what are
known &8 subsidence and nocturnal [nversions
(nrmln;(nllnwlynmwn‘nlx‘mmsuph‘vodlpnd
in malntaining the higher and mwure eonaatent
signals chameteristic of tho earlier summer
period of this program,
e With the approsch of

the colder weather and
the necompanying sim«
plifieation (for tha
wenther man) of the
pmﬂ’ﬂ of segregating
the general
fmrellllon became
quite striking. From
lute October through
the entire winter pe-
riod, low fignal levels
| invariably prevailed
during the presence of
Iruh polar air. As this
i alr mam beeame modi-
4 fied by subsidence and

| heating,

il set "ov

¥1U, 2—PROVIDING A GENERAL PICTURE OF meuNILATTnN EFFEC

uvmmc 60 MCKTWEEN WEST HARTFORD Al
at the upber lefe, we sew thas
Ka' Iu“ dw(n W Mo‘ J
m WIEQY but mas ol them anriipand le davs om
ed Sigmals from the Dosion o atinng
a&', Guring ihe Coller earina: Tha veliobiiey of the
L T Aol o v et dava o ehich o

tion was by no means infallible but it becanie ap-
purent that signnls dmpped to their lowest levels
«uring the cxistence of & homogenenus ale mass
having a temperature apee rate approaching the

Tl o s thae contac th WIHRX (UL milens id
: i imals
e ""'".""“'"'"“i‘&’; ‘o sheduice socre o curred only upon the

‘are seen to thin omt a
more elevoted etion wn[&

amall increasea In signal
level could be seen, The
N AREA yelldefined high pe-
riods, however, oe-

AND THE UOSTO;

intermingling of air
massen of different
tyi<s, the agoal fn-

treas; being particularly marked oo all aceasions
when a prevailing cold, dry polar air mass was
everrun hy warm, moist air from tha tropical re-
ginns. In such camg the ignal level would fnercase
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rapidly as the tropleal sir reached down
to the lower cicvations. As the level of
marke) nversion opprosched an estl-
mated buight of 1000 meters, tho re-
& ennled signale appeared to reach thelr
peak. As the Inversion Ievel procecded
atill lower, sigaals from low-lylng ama-
teur stations wero found o Increase
rapudly and often to .urpu- in strength
the mignals from the higher station
WIXW. This atmospherie eondition, of
conrse, was atmost favariably followed by
wecipitation. ‘The signals dropped aharnly

‘The gabs (s the dotted curve rendle

freayy metcorological Sata.

oo conilons ofien male i
v the metcors

Piame fishla 1o b made. e

FI10.4—SIGNAL LEVELS FOR THE
SAMEPERIOD AS F1G.1 PLOTTED
LAPSERATFES  MBAS
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comcident with the complete inflow of the rela-
tivly homogcneou tropical air mas or, on the
other hand, with ita displacement hy the aut~
break of fresh contwnental palsr sir.

TOE UECORDS.

it would be well at this atage to examine mine:
tymea) cxamples of these phenomena in geaphieat
form, F1g. 26hows the tren ibited by varior

butter than that i
swaller gaps repres

during the period of
nles with WIARX. Tbi
tion wee pechnps the must rehable w-quence of

(ained duning the susner sre eansidered to ha
relnted to the higher specific hunudity prevauling
during that season.$

g, 3 and Ig. 4 fallowing it are examuplea se-
[oetad from muny graphieal studics made in the
attempt ta correlate temperature lnpse rates and
wignal levels. [n the first example, the lapse mtes,
asmeasured in the M 1T, metrarologieal atrplana

T T T
- |roves
Margh 3y

¢ remninder of the upper urva i
the strength of aignals from WEFQV at Horvard

l'mvsmtv and the occnalons on which they wam |

heard, scction ia conviderably musicnding
wince nnbroken daily schedules were not main-
taned. The eenter chart shows the perinds at
which low-lying amateur stations in the Roston
arca were heard at Weat Hartford. "the thinning
it of these siguals during the winter montbs is
upparept. ‘The maulnrity with which low-lving
»tations were heand during the warmer months is
«unsidered to be the nawlt of the prevnience at
thase times of very strong and low-lying tempera-
fure joversions eaused chiefly by mdiatianal
phenomena and the effects of sen breezes. It ia
tted that thes fow-lving stations were. biened,
dduring the winter, only on nerasiang when the
mignineant inversion wus known to be at A very
law clevation. 'I'he progress of the present season
has, on the other band, slready provided 18 with
rood signals fram the amateur stationa‘on ocea~
aona when the yoajor “air mass” inversinn wna at
1 high level but when it wik aecompanied by 8
socandorv very low inversion of limited geo-
graphie dimensione, ‘The higher signal levels ob-
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SIGNALS VARY DuRm(.Y‘ruB COURSE UF

s cure, the Level of the recarded dlgnal it
o oy ot el of rded dipnal

nt Boston, are plotted against the mean mgnal

* values ohtained during a period including threo

hours bufore and after the time of the fight. The
arrows adjoining the vartous valucs of lapec rates
represent the direction in which 8 correction
would be applied in taking into account the n-
duenee of the prevauling hurudity, 1t ia of interest
f note that 10 each cisa & constderntion of water
vapor rontent wonlid improve the apparent car-
celation,  Nennerieal treatment of actnal at-
unsphene density gradicnta and refractive in-
«Jexis has not becn attempted at this utozc el
Yueminas of the knowp jrrrgulanty of bmmi
measnreTents mndc uwler the conditions met
with fn “free air” wsernsions.

f)1g. 4 shows the mault of an attempt to matah-
tish, for the eatnc period, a eorrelation with
e lapsc rates measured at Matchell

EUR LSS RATES RO 1520 METRRS AL £4s? BOSTON
VS ESTIMATED SISNAL LEVELS OF WIXW.

Field (100 miles southward from Weat
Hartford), ‘Thia study, in conjunction
with the wamwplo just dissusnd, pro-
vides an illustration of the wide geo~
graphic extent and afmilarity of many
inversions during the winter period. Simi-
lar attempts to obtain the three-mraered
miatinnship hetween aignal levels and the
Inpse tates ot Boston and Mitchell Field,
for the warmer periods, were rurcly as
wesnsafnl, The Buston lapsc mte, how-

Cranen 1934
FIO. s—ONB SAMPLE ‘OF SIMILAR
TWEEN SIGNAL LEVEL
HE EARLIER PERIOD OF THE
Bath r!n
are, unformunately, fragmeniary

CORRELATION DE-
D LAPSE RATE DURING
Wonrk

and meteoroingical data for the warmer months

eyer, continued to exhibit & very elose
innship with the signaf level, os is
ted 10 the few exauples given in

!
inai

CThe raeas wate- vapar contant of tae alr ab
around leval namonu-pprmmld; &.17umes
isater 1n July than In Februsry,

June, 1935

Fig. 5. It is to be regreticed that “foeo air'” data,
nnd, particularly, precise signal data for the early
houreof the morning are unavmlable for August
and Beptember,

Fig. 6 represcnta the mean aixnal level for the
various hours of the day during January, Febru-
arv and March, This diurnal curve, it will o
Aven, happens to show a close resemblance to the
known diurnal variations of lapse tate, surface
temperature and surfaco humidity, Mr, Green-

CNCLUBIONS

‘This preliminary qualitative aurvay, over these
particular indirect paths, shown that stratifica-
tion of thn lower atmosphero i very frequently
reaponsible for an order of bending of ultra-high
frequency wuvos couslderably greater than that
acenunted for in analytical studics of atmosphenio
refraction. The assumption, {a such studics, that
the Mmoxphem {8 normally homogeneous, with &
uniform water vapor gradient and a steady tem-
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CONDITIONS IN THE LOWER ATMDSPHLRE AND

B3k D

SIGNAL STRENGIH IS SHOWN m THIS TEANSGR]PT!DN OF Sl'vNAL mum}l

‘T abbreviasions on the lower llar ave wred
The “Pe” mass whwl\ accomp.

feaf W, Pichrd, {n an unpublished paper. indi-
entes that this diurnal characteristic, ns measured
hy him on morn nenrly direct paths, shows con=
siderable change from manth to moath, particu-
Inrly in respect to the “humps" seéa around noon,

Fig. 7is a transeription of a scttion of the signal
crzordings during Morch. The various points of
this curve represent the valuea of the hoely tone
from W1XW. While these variationa represent
rel Iutwnly tremendous chungu in mmml mput. the

earologieal wodk (- destpre pacd
s o St s o1 g eotd A arriing from O erions aabst, Yamadn?

94-0( mastese

perature lapso rate hng poseibly given a mig-
Iending result.

it n undoubledly true that difiraction and
reflection play & purt in proniding a sub-thrrsb-
wid but practically uwictectable aigoal in tho
instanees just discussed, It is extremely probable,
though, thut the dominant phennmena lavolve
is that of refraction. Fvidence tending to sub~
stantiste this probability is provided by the sev-
crai instances dunng which & prevaibng dry, culd
aud polur oir mags pesulted in 8

p
Nyencnitive recciver reduces the npparcnt AWing

causas the aignal to bo uudible even a¢ tho
inweat poiat indicated on thi recording, The ex-
tent of ehange in the reeeiver aninut could be
stated 88 belng approximately Rl to R8. The
solid curve above nepresents the daily meaw of the
wearded tone levels, Below it is & dastud lina
cunnecting pointe tepresenting the niwan lupse
rate between the
nred at Mitchell Field. Occasional emsses in the
wvirinity of this dashed \inn represent the enly

rince aud 2000 meters, mews -

complete abacnee: of signols for periods of a day or
more

We camint rsist enmmenting on the several
fullasious popular Lelicfs coneerning the bobay-
jor uf ultra-high! frequency wavea, partirulany
ax to their (reedém fmm fading and the limita~
tion of their range to paths only alightly in exes:s
of the optical range. Un the contrary, it is evident
that at distaness far bevond the optical range,
signals, eveu from low-powered transmitters, aro
prone tn teach viry high signal levela under cer-

svalable lapee mtes, to the levation, taken  taln and thut fuding of
at Fast Beston. Indicated below the mznal 16~ these “'air wave” signals is not unlike that ex-
vurdings arc the types of Alr masses prevaillng  penenced with “sky wave™ transmiwions nn tho

over the poth. In this eximple, the cifect of lho
Tolar Canadian wr mass in hulding mgnals ot a
lnw leve! ean be soen. The influence of atratifica~
tion resulting from the intermingling of two air
winsmes of different types is also sbuna.

lower frequencics.

% atriking is the relationship between wgnat
level and the prevailing lapeo rate thut it is not
illogical to visualize the tuture application

QST for
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suitably loented ultra-high frequency radio trans-
tters and recorders aa on added teol for the
wietaorologist. Appeepriate ultra-bigh frequency
cadio links, particularly if operated on o group of
frequencies, posaibly eauld sarve to advanee our
Krum ledge of the continually changing structure
of the lower atruonphere,
ACKNOWLEDOMENT
thout the qurrmm. m:iémc and, caapire-
rooka.of the

B Yor

advice nnd bis exploratory cnmpnl-nhnm Mr.
Harmer delvidge at Harvard Univerity has been
porticularly generous in very practical assistanco
nad Dr. H. C. Willett and Dr. Kn:
MLT. given invalunhle
wir mase dnta. Appreciation in atso expressed to
Mr. Arthur Bent of WIXW, and to Mr. Philip
Towle of Blue Hill Observatary who not only
muintained somo AU Aeparute enmmunication
schedules from that atation but ided greatly ia
the analysix of the meteorological data. Need-
Jess to may, the amateurs of the Boston and New:
York nreas have coGperated in charactenstic
fashinn in the work—while the stalf at A.R-R.L.
Headquarters and Mr, L. W. Webb of WIRBD
huve done their part thronghont. the prgram,

Air-Mass
Bending

In the early 30’s the communications world
was still wbsorbed in exploiting ionospheric
propagation in the b.f. region; aside from ama-
tenrs, hardly anvbody was using v.h.f.-, then
called “nltra-short " But hams bad
Jound that there were lots of intriguing things
to do on the old ‘‘five-meter” band {see the
“QST Classic” in July QST)— and being
bams, were always on the alert for the unusual.

1t was Ross Hull’s keen interest in five-meter
work that led him to make the long and detailed
observations that resulted in the discovery re-
counted bere — the bending of v.h.f. signals be-
cause of discontinuities in the vertical distvibu-
tion of the refractive index in the atmospbere.
It is of interest to note that in a bibliography in
Radio Meteorology, « new publication of the
Burean of Standards, the article here repro-
duced is the earliest one refercnced that deals
with this phenomenon.

waves.
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Straysas

in ¢S

The first mention of the word *“ham"

by El Amateur, in November, 1916. The par:

egraph reads, *“Say fellow ‘Hams,’

:
z
:
:
z
:
:
z
:
:
:
:
:
z
:
:

B IGCHICRIGTRIGCRITHICHIGHIG RITHITHIGCITIICRITHIGIIG RO TG RIGIIGHIGRIGTRIGCH I G I G 4D

T
appeared in an article “Rottenest Luck Ever,”

-

doesn't this

beat 'em all? If any of yvon have ever heard of
uny worse luck than this I think we should all

greatly enjoy reading it.”

83




Hlnts and Kinks

For the Experimente

POTENTIOMETER REPLACEMENT

recently purchased a potentiometer by mail

and received one of the new type Clarostat
controls which does not have the usual threaded
mounting shank. Instead, it has tabs that require
the drilling of two mounting holes. Not wishing
tis go to all this trouble, I removed, from the old
potentiometer, the threaded shank and the part
to which it was tustened and slipped the salvaged
parts over the shaft of the new control, as shown
in Fig. 1. The two tabs were then bent over to
sceure the assembly. As a result, 1 was able to
replace the old potentiometer with the new type
without drilling any holes. -~ Conrad J. Sedlnk,
Sr., K2HR

Tab Bent Tab
A New Hoditied

\/tmim Contrvol —te /caﬂtral by
mounting I

plate ~
front old '

cantrol Tab el Bent Tab -

R

(A) (8) (©

Fig. 1—Steps in the conversion of a tab-mounted control
to a shaft-mounted type.

USING THE HAM-M ROTATOR WITH
LONG CONTROL LINES

(‘)NE of the problems that 1 faced in using the
Cornell-Dubilier HAM-M rotator was a
120-foot run between the rotator and control
unit. Approximately half the time, especially
during the summer when the line voltage sugged
due to the heavy electrical load of the air eondi-
tioner, the antenna would not rotate when the
control lever was pushed. A second or third push
on the lever would invariably start the rotator
moving. Apparently, the voltage drop on the
long lines waus such us to provide marginal oper-
ation of the brake solenoid. In every ease, once
the brake released, the untenna always rotated,
indicating that the motor had a much wider
tolerance to fow voltage than the brake.

There ure two solutions to the problem. The
obvious amswer is to run heavier copper leads
to the brake solenoid. Carrying out this solution
may not be so ¢agy with the rotator already in-
stalled at the top of a G0-foot tower. Another
solution may be simpler - that of installing o
booster transformer in the brake solenoid circuit
to make up for the voltage drop in the line.

IYig. 2 shows a 6.3-volt filament transformer
ronnected in scries with terminal 2 of the con-
trol unit. The transformer should have a imini-
mum rating of 3 amperes.

84

The primary of the 6.3-volt booster transfor-
mer can be cnergized initislly and left on during
the operating period. There is no need to turn
the primary voltage of the 6.3-volt transformer
on and off as the control lever is pushed. Most of
the 6.3 volts of the booster transformer will be ab-
gorbed across the 30-volt transformer when the
rotator is not being used. Almost no voltage will
appear :wcross the brake solenoid because its
impedance is practically a short circuit com-
pared to the open circuit impedance of the 30-
volt transformer. Because of this fact, no modi-
fication whatsoever is required to the control
unit. The 6.3-volt booster trunstormer can be
conveniently hidden and leads run to the con-
trol unit. The 115-volt power plug on the booster
trunsformer may have to be reversed to permit
the 6.3 volts to udd to the 30 volts rather than
subtract.

The bouvster transformer will have no effect
upon the motor or indicator circuits if eon-
nected as deseribed. — H. Lukoff, WoHTF

{Booster power can be used successfully on any
rotor ag long us a bit of common scnse is mixed
in. The best way to judge is to operate the rotor
with short direet connections and meusure the
operating voltage with 4 good a.c. meter. Then
do not excced these values, measured at the rotor,
in the nctual boosted system. When it is desired
to increase the voltage to the motor as well as the
solenoid, the bouster transformer is always con-
nected in series with the common motor leud on
any rotor (Lead No. 1 in Fig. 2). The 115-volt
primary of the booster transformer ean he paral-
leled with the primary of the transformer in the
rotor control box so that power is applied to both
when switched in the normal manner.

— Bill Ashby, K2TEN

115 V.AC.

BRAKE
SOLENOID

BOOSTER

[_{Ym_"TRANSFORMER
15 V. A.C.

Fig. 2.—A booster transformer makes up for the voltage
drop in a long cable run between an antenna rotator
and control unit.
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HEAT SINK

DRILL_BIT
S

/16 INCH S'/l'OCK

SEMICONDUCTOR HEAT SINKS

‘HOI\IE-MADE heat sinks can be fashioned from
LL hrags, copper or aluminum stock by em-
ploying ordinary workshop tools. The physical
dimensions of the heat sink will depend upon
the type of transistor used, and the amount of
heat that must be conducted away from the
body of the semiconductor.

Fig. 3 shows the order of progression for form-
ing a large heut sink from channels of near-equal
height and depth. The width is lessened in parts
B and C so that each chanpel will fit into the
preceding one 18 shown in the completed model
at D. The three pieces are bolted together with
8-32 screws and nuts. Dimensions given are for
illustrative purposes vnly.

Heat sinks for smuller transistors can be fub-
ricated as shown in Fig. 4. Select u drill bit that
is one size smaller thun the diameter of the
transistor cuse and form the heat sink from
1/16 inch thick brass, copper or aluminum stock
#s shown in steps A, B and C. “Warp” the
stock around the drill bit by compressing it in
u vise (A). The completed heat sink is press-
fitted over the body of the semiconductor ns
illustrated at D. The lurger the area of the heut
sink, the greater will be the amount of heat
conducted away from the transistor body. In
sume applications, the heut sinks shown in
Fig. 4 may be two or threc inches in height
{power transistor stages). WiICER

(A)

1/jg STOCK

COMPLETED
UNIT

Fig. 3.—Details for forming channel type heat sinks.

September 1966

(B)

COMPLETED

DRILL BIT HEAT SINK

HEAT SINK
INSTALLED
ON TRANSISTOR

(D)

Fig. 4.—Steps used by W1CER in constructing heat sinks
for small transistors.

EMERGENCY SOLDERING-GUN TIP

IT often happens that the tip of a soldering
gun breaks at a time when it is inconvenient
or impossible to get a replacement. A satisfactory
substitute can be made by bending a picce of
No. 8§ or 10 copper wire into the form of the
original tip. The ewmergency tip should be tinned
in the wsual manner. — Erling L. Jacobsen,
K40JY /9

COOLING THE RANGER II

CONSIDERABLE heat is generated in the r.f.-
tight cabinet of the Johnson Viking Ranger
II, most of it coming from the 5R4GYB high-
voltage rectifier. This heat can be greatly re-
duced by using a plug-in silicon replacement for
the vacuum-tuberectifier. Several types are avail-
able from many of the mail-order electronic
supply houses, some rectifier units costing less
than a comparable home-axsembled version. Re-
placing the 5R4GYB in the Ranger with one of
these plug-in units caused the high voltage to
inerease to 560 volts under full load and to rise
to 580 volts with no load. The 700-volt. electro-
Iytic filter capuacitor remained well within its
rating and the only change neccessary was to
reduce the static current of the modulator to
about 60 ma., by moving the slider of the high-
voltage bleeder resistor ubout 14 inch toward the
panel.

The use of a silicon rectifier in the Ranger's
low-voltage supply is not recommended. The
increase in voltage that comes from using a
silicon rectifier is undesirable in the low-level
stages, requiring that o series resistor be used:
unfortunately, this resistor generates more heat
than the low-voltage reectifier tube.--~@G. L.
Conntryman, WiJ4

VIBRATION-PROOF HARDWARE

Ts and bolts that become loosencd due to
vibration can be secured by applying a drop

of “Lociite” liquid to the threads.
~~.John C'. Nelson, TW2FW
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Where the YLs Are
'[N this cuse yon won'i find the Ys at Vassar,

Smith, or Simmons, but rather on the Loaded
Clothesline Net, CHC/FHC Service Net, Mi-
now Net, Tungle Net, or Buckeyve Belles' Net,
to nume but a few. September generally finds
viteations at an end, school hack in session, and
nogreat upsurge of activity on the YL Nets.
Here's your chance to meet and talk with YTs
from const to coust, and many times worldwide.
At the sume time, it's possible to finish up your
mending, knit, cateh up on ironing, or complete
ull kinds of odd jobs while enjoyving pleasunt
eompany. 8o, if you hear them, join them, as
everyone is welcomed.

The sampling of neis to he covered in this
issnie only seratches the surface of those that are
active. Information from the many others will
b2 welcomed for future columns.

Amy Baldwin, K9YIC, is NCS of the IMPS, and also indiana

State Mars Director (AFA9YIC), For.services during the

tornado emergency in April, 1945, she earned a Mars

Trophy, U.S.A.F. Service Award, and the ARRL Public
Service Award.

What are TMPS? Indiana Michigan Petticoat
Sisters! This daily net cun be found ot 1500
CAIT on 504 Me. Amy Baldwin, K9YIC, ovigi-
nited the net. which ineludes Y Ls from Indiana,
AMichigan, wnd Ohio. The group offers a net cer-
{ificate to anyone more than 100 miles wway
who eontacts three INPS other than @t nei time.
IFor those within 100 miles, contact must be
made with five. Amy has been NCS since the
net began.

¢ v L Editor, QST. Please send all news notes to K11JV'S
fiome address: P.O. Box 116, Llust Orleans, Masx,
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Bobbie, K7RAM, of Walla Walla, Wash., originator of the
Minow Nzt and sometimes NCS,

LCL fransluted ix the Loaded
Net. which meets each Monday at 1700 (¢MT
on 7235 ke, All YLs are welcome to check in
nsing any mode. To become u member, o YL
must check into the net. three out of a possible
five times and submit her dues. Helen, \WTGGV,
is the current President: Marte, KOEPL, is Vice

(Clothesline

President. Other YLs who serve us NCS are
Phyllis, K7WVT: Pat, KOEVG, and [stelle,

WULSD.

Y'TLs from Montana, Idaho, Nevada, Oregon,
Washington, und British Columbia meet every
Friday at 1700 GDMT on 3880 ke. for the Minow
Net. There is also an Early Bird session an hour
earlier for YLs who work or for whom copy is
better at that hour. This net differs from many
in thut it is a lrnunll.lble net. Bobbie Wilson,
K7RAM. was the net's first President and is
still uclive as NCS fmm time to time. The net
has grown to number thirty-six members with
Phyllis Shanks, K7KSF, their current Presi-
dent. YLs who have been licensed many years
are encouraged to check in and renew old ue-
quaintances and help newcomers. Their pre-
amble reads: AUl licensed YLs are welcome, and
we mean it sincerely.

All amateurs in the world are invited to check
into the C!TIC/FHC Net which meets duily at
1800 GAIT on 14,340 ke, This is o public serviee
net which handles traffie as well as providing a
meeting place for those interested in various
awards. NOrma Donkle, WOBJH, President of
Int. YL CHC Chapter 4, ix ulso I\flxtcr Control
Station and Cthairman of the net’s NCS.

Michigan's YL Weleome Net meets each
Wednesday at 1400 GMT on 3900 ke. Open to
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both a.m. and s.s.b., newcomers are most wel-
eome following the roll call up. Marion Allen,
K8T.HF :und sometimes NCS, reports that NCS
rotates on u voluntary basis.

WRONE’s Yankee Lussic Nel, meets on 3900
ke. each Wednesday at 1330 GMT and NCS
rotates. Open to both ss.b. and a.m. stations,
this net, plus a second WRONE net ai 1900
GDMT on 50.65 Mec. are where you will find many
Y'Ls from **1” land each Wednesday.

Many Californin YLs have discovered the
Dishwater Net which meets exch Monday at
0300 GMT on 146 Mec. Listen for NCS, Vera
Wall, WAGPKP, and join the group.

Where are the YTLs? Only as far as your near-
est receiver.

Phyllis Shanks, K7ZKSF

In keeping with the new look of YLRL’s Y/,
Harmonies, a **new member ™ column is to be added
which will be written by Phyllis, K7KSF, of Rich-
lund, Washington. A fine choice too, as Phyllis has
made a speciul effort to meet the newly licensed
YLs und tell them about the many activities avail-
able to them. She remembers well the mike fright
feeling as # newcomer and the fine breakthrough
feeling that wuas hers when their EC, W7YFO,
let her run the main transmitter for & SET. In addi-
tion, the friendly introduction to all YL activities
provided her by Bea, W7HIIIH, and Fran, KTMRX,
made her appreciste how much help does help.

A most active radio amateur, Phyllis has served
as Publicity Chairman, Vice President and first
YL President of the Richland Amateur Radio
Club, sceretary and now Viee President of (CHC
(hapter 33/73, und Vice President of Washington
(‘HC Chuapter 15. She is u traffic handler, is also
striving to form a local Eyve Bank operation, and
studying for her C:.P.A. on the side.

Phyllis's OM is Bill, K7KSE, and their son Tom is
K7KSI. All are active radio amateurs.

The helping hand Phyllis cxtends to all new-
comers scts u fine example for all radio amateurs.
Her new column in YL Harmouics will be of interest
to all.

SMZCRJ

Britt Forsberg of Huskvarna, Sweden is SM7CRJ.
Britt also QSLs Sure and answers inquirics; other-
wisc this story could not be written.

Of the approximate 3200 licensed radio amuteurs
in Sweden, Britt judges that perhaps the YLs num-
ber about forty. However, she knows of only three
or four YLs who actively frequent the bands.
Sweden does not have a special YL elub, and they
rely on QST and other forcign publications for news
of other YLs and their activities.

1t is thanks to her OM Nick, SM7ACR, that
Britt is now SM7CRJ. Nick was QSL manager for
their local radio club a few years ago und used to
deliver QSLs to Britt's father Hans, SM7AAZ. Hans
had been o radio umateur since 1949, but Britt paid
little attention until she learned that Nick planned
to teach code classes #t the club. That is when she
decided she would very much like to learn code.
‘They were married in 1959.

Britt and Nick later became the parents of two
sons who kept her busy and away from continuing
her studies for a radio license for u few yeurs. But,
in July of 1964 she received her first ticket (Clags ()
which ullowed her to operate on 3.5-and 7 Me. c.w.
using 10-watts input, crystal confrolled. Kyven so,
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Phyllis Shanks,
K7KSF, is Presi-
dent of the Minow
Net, also newly
appointed  YLH
columnist.

Orma Donkle,
WO9BJH,is an A-1
Op., and chosen
for the Operator
of the Month list
in October, 1965.

Vera Wall,

WAGLPKP, is a

past President of

Baylarc and

present NCS of

the Dishwater
Net.

she managed to contact many DX stations. In
November of 1965, she got her (llass B ticket which
raised theinput to 50 watts on 3.5, 7. and 21 Mec. and
permitted v.f.0. control which did much to increase
her operating fun. This year in November, Britt
hopes to get her General license (Class A) after
which she can operite on all bands using up to
500-watts input on ¢.w., w.m., or s.8.b.

In the short space of two years' time, Britt has
contacted 3500 stations, has 140/110 for DXCC,
3807295 for WPX, und 38/25 for WAS — ull proof
of an active YL. You'll hear her often on 7- or 21-
Me. e.w. during the evening. She is a member of
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e« « SM7CRJ, pupil

SSA (Sveriges Sindare Amatdrer) and FEKSJO
Radio Club which has « c¢lub house, c¢iub station,
and many active hams.

Nick can well be proud of his former pupil who is
now one of Sweden’s few active YLs.

Howdy Days for all YLs
Sept. 20, 21, 22

Starts: September 20, 1700 GMT

Ends: September 22, 1700 GMT

Rules: Scores will be based on licensed YL coutucts
only. All bands and modes of emission may be
used. Only one contact with each station will be
counted. Contacts on nets do not count.

Seoring: Score two points for ecach YLRL member
worked, und one point for eich uwon-YLRL
member worked. No multipliers. Logs not re-
quired . . . submit a list stating date, time, call,
name, and whether YLRL member or not.

Awards: Top scoring YLRL metuber will receive a
choice of YLRL pin, charm or stationery. Tup
scoring non-YLRL member will receive one yvear
paid membership in YLRL.

Seore sheets must be received by October 14, 1966,

Submit score shects to Edie MceCracken, K1EKO,

P.0. Box 285, Westwond, Muass. 02090.

All YL Contest
27th YLRL ANNIVERSARY PARTY

Time: c.w.

Start, October 19, 1966, 1700 GMT (1200 KST)
End, October 20, 1966, 2300 GMT (1800 IKST)

Phone
Start, November 2, 1966, 1700 GMT (1200 EST)
Iind, November 3, 1966, 2300 GMT (1800 EST)

Liligibility: All licensed YL and XYL operators
throughout the world are invited to participate
YLRL members only arc ecligible for the Cup
Awards. Non-members will receive certificates.
Only YLRL members are cligible for the Corcoran
Award. Contacts with OMs will not ecount.

Operation: All bands may be used. Cross-band
operation is not permitted. Only one contact with
each station will be counted in cach contest.

Procedure: Call, *“CQ YL.”

Kxchange: Station worked, QSO number, RS/RST,
ARRL Section or Country. Entries in log should
show the time, band, date, transmitter and power.

Seoring:

A. C.w. and Phone scctions will be scored us
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separate contests. Submit separate logs for each
contest.

B. Important! Note Change in Scoring from Pre-
vious Years! All YLs located within an ARRL
Section, score 1 (one) point for cach QSO with
another station located within an ARRL Section.
Score 2 (two) points for each contact with n stu-
tion not located in an ARRL Section (i.e.: DX).
DX YLs (by definition all stations not located
within an ARRL Section) shall score 2 points for
each contact with a station located in an ARRL
Section. Score | point for each contact with
another DX station.

Note: It is imperative thut each YL know her

Section. Do not use the name of the country if it is

an ARRL Scetion. Huawaii, Puerto Rieo, Cuba,

Virgin Islands, Alaska, cte. are not DX as they arc

in ARRL Sections. (Scction lists ure available from

the vice president. Send S.A.S.E. to reeeive one).
Multiply number of contuct points by total num-
ber of ARRL Sections or countries worked.

. Contestants running no more than 150-watts
d.c. input at auy time, may multiply this score
by 1.25 (low power multiplier).

D. S.s.b. contesiants running 300-watts p.c.p., or
Jess, at ull times may use the low=-power
multiplier.

Awards: highest c.w. score — Gold Cup (YLRL
Member only). Highest Phone score — Gold Cup
(YLRL Mcmber only). Highest phone and highest
¢aw. score in euch district and country shall
receive i cortificate. Highest combined Phone
and c.w. scores (YLRL Member) will receive the
Cloreoran award.

DN Awards. Given by Arlie Hager, WAHLF. —
Highest combined phone and c.w. scores. From
North and Central America, including Greater
and Lesser Antilles — Clup.” DX YL from any
ather part of the world — Cup.

Please Send Logs Airmail to be Sure of Qualifying.

Logs: Copies of all logs must show claimed score, be
signed by the operator, postmarked no later than
Nov. 45, 1966, and received no later than Decem-
her 0, 1966, or they will he disqualified. Send
copies of loge to: Kdic McCracken, K1EKO,
P.O. Box 285, Westwood, Mass. 02090. No logs
will be returned. Be sure it is a good copy of
your log that you send. Carbon copies which are
smudged in mailing and hundling and become
unreadable will be disqualified. @]
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CONDUCTED BY ROD NEWKIRK,* WO9BRD

How:

Many among movre serious stamp cnllectors are
“specialists”’. They’re not particularly interested
in obtaining postuge samples from as many
different countries as possible. Apparently
philately hus no incentive equivalent to DXCC.
One chap may concentrate on (Queen Elizabeths,
another will pursue only South American flora
issues, ete. In time, despite limited means, such
a collector can accumulate n distinctive and
noteworthy collection.

Amatewr radio’s DX men usually prefer a
worldwide approach to trophies of the hunt.
There ure u few specialists by band and large
groupings by mode, but geographical specializa-
tion, except for incidental award qualification, i
relatively scurce. Most of us are glad to grab
whatever DX comes along, the rarer the better.

An interesting exception io this rule i
WAGBIVM of the Northern California DX Club.
In the course of recent routine correspondence
Ray remurked: “ Been busy trying to becuine the
hest-known W/K in Japan. I've worked well
over 2700 different J A stations, mauy on three or
four bands or modes. QSLing them got to be so
much work 1 engaged JAIDCY :as my QSL
manager over there. Now have 59 awards from
Japan including some real toughies. Most aren’t
too difficult with more than 6000 JA QSLs in
file! Consequently I've learned to read, write and
speak their language passably and am in process
of mastering the Jupanese radio code, u stiff
challenge. I hope that my efforts at Part 47,
subpart A, 97.1 (e) of United States amateur
regulations cun continue for quite a few years to
come.”

fn the same mailbag K1UOV inentions his
growing collection of 365 Italian QSLs. 1s geo-
graphical DX specialization on the upswing?
These uctivities bring to mind the remarkable
British 1Isles work of t{he late “(G-man”,
WIWV/W677. And who, oulside Puerto Rico,
has worked more KP4s than QRP sharpshooter
W2QIIH? Any other regional specializers out,
there in DXland? Drop us details, if you will.

By the way, the FCC regs section to which
WAGIVM refers, under Basis and Purpose, goes:
Clontinuation and ertension of the wmateur's
unique ability to enhance international good will.
Unique ceriainly is the word. No other radio
service is franchised to tackle this job where it
really pavs off, at the person-to-person grass
roots level, us u bona-fide spontaneous voice of
America.

What:

‘Whew! Sowe sutumer, eh? Not for a long rime has the
WX man hit DXCC ro rozula.er on thermometers far and
\mie ‘There was understandable general rel lucmnce to flip on

+7862-B West Luwrence Ave., (‘Luc.mo, I11. 60656
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the QRO for hot DX doings down in the bottom layers, for
wven the most compact kilowatt can sweat up a shack.
Nevertheless the lads kept the yame going gaily from 3.5
through 29.7 AMec. Twenty's turn for the “How’s'’ spotcheck
spotlight this month, .

20 phone first, whera Ws 1CKA 1IDYE 3HNK &IBX
SYGR.K1ZJA, WAs 1PSA4WIP {YDRSGGN 8MAT
KOBF 9IBT 8JTB WKYB, WBs 2UTN 6KIL 6MOS, tuners
¢!, Durnavich and P. hxlrov shovel in BV1s USA (14,215
l\(- )y 1800-0100 GMT, USTF (235) 14, CEs 1HL 1HU 3HQ
2P1, (102) 20, CN8s BB AT 23, COs 21'A* 8HN* 8MN 3,
CPs ICY TEO ¥, 5AD 6GC 8AC 12, CRs 4AJ 58P (203)
21, 6GQ 7CT 7GF 9AT 16, CTs 1w 1, 2ADM* (120) 21,
CXs 4AAW (3400 0, 5BC 12, 8AAW (332) 23, 9AAN 0.

DK@AA/p 220) 1, DM2BRN 4-5 DUs IFH 2, II\IR
aMVC, EAs 8ALL ’0 IEO (231 1 Els 6AG 9AC (""0) 24,
WR. (210 2 Ls 2AT (228) 21, 20 (333) 23, 3C (250) 11,

EP2 AX (220) 13-11, BQ (204) 3, ET3s USA WH (350
18, FORY/FC (110) 13, FB8s WW (220) 11, YY (50) 3,
FG7s XT (50 3. XL 12, FHSCD (233) 21, FK8s AB (255)
12, BB BJ (235) 11, BG (237) 12, FL8AC (110) 18, FO8s
6-7, AD AN AQ. FWSRC (211) 7, FY7s YJ (140) 4,
YL (279 11, GG 4LI* (110) 17, S8HT (110) 18-19,
GD3RIK 23, HAs 5DU (215 5, 5SKBB (242) 0-1, 907,
HCs 20 2MV 5B7 6, 5NW 8GJ. HHYDL, Hls 3XFF 1.
7XTM 8EFO 6, 8JAN 8LC (220) 22, 8XPH 0, 8XW7 22,
HPs 1JC (125) 6, 3MC 23, HRs LIMF 180 2GC 6, 9EB,
banned HS1s u\ (130) 7, HC (130) 19, JG. HVICN (3301
20, HK0s AI AVK 16, HL9s KH 14, KT (250) 11, TII
TQ 12, TU (zzm 1.4, HMSs 2BD (210 19, 5BF 13, ISIVAZ
(251) 20, IT1s ATK AUA 0, JAs 1AEZ TAFN 1BJS ICFN
TCWZ IKG 2ADH 2BY 2C%ZD 2AF 3CWV 30MV aUT
IBJO 401 41XW 5ACF 5AHO 6ACGA 6AV 6BEE 6CZD
SHK 6NP 671 7ARZ 7TDK 8AA 8EL 8GY 9BJ #VI all
13-14, Ks 1YPE/XV5 14, 38WW, ’KGb 12, 4RU/KB6
(232) 12, 5BZS/KG6 12, KAs 2DM 2KS 11, ..’NY 7AB.
KB6CZ (225) 10, KCs 4AAA/mm 4\AP (274) 1, 4USB
(211 23, 4UBYV, 6AA (228 13, 6CD (237) 11, 6CE (210)
12, 61 (231) 15, KGs 414 0, 4AM 4AN 4BQ 4CV (332)
21, 6AAY 6ABD 2 6ADP 6IF 6IG 61F 65B (228) 13.
KJés BZ 5, CF (255) 13, KL7s EBK FDR, KMés BI (230)
1’ CE 8. DI 11, KR6s AF BD 13-14, BL 11, BU 11, CD
SF 12, C1 (21D 13, CO (225) 19, DJ 14, LL (282) 11, MM
ulm 18, NI (266) 14, SR (20%) 12, UL (240) i3-11, US
I1SA 11, KSy 4CC 6BH (310) 3-7, 6BO 6BR 6BT 11,
KVis AB ES (340) 1, KW6ES (251 13-15, KX6s BQ
(255) 20, BU BW 13, DC DQ 12, DT (317) 11, KL, KZ5s
\Y ED MK MM, LAs LE E/p "'”\)F (110) 11, 1FG/p
(220) 6, 6XE/p (221) 2, SFG/p 23, LX1DB (330) 23, LZs
I1BZ (215) 0, “KKZ (237) 3, MIB MP4s BBL (211) ¥,
BCC BFS (285) U-1, BIT (285) 1-2, BFU (262) 23, BFV
(218) 1, TBO (200) 1, OAs LW 4BI 408 4KK/5 4J 1RK
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4TF 4VF 8D, OD5s BZ EE 5, kJ I.X 4, OHfs NT (120) 5,
NJ 12, OEs 2FUL 2HVL SWV 0, 0X5 5AC, OY2J (1)
23, PJs z&Q (110) 21, 2CE 2MI dCD PX1YR (120) 16,
SMs 1CJV (229) 20, SBIX ORN (311) 10 SP5AIA 4, SVs
1AL 1AT 1BH (331) 23, 1BL (zsd) 21-23, 9WAA 6, TFs
3KA 5TP, TGs 7AG 8CJ (332) 1-2, OAG 9EP 2-3, URN,
TlIs 2K VA (336) 20, 2FMO/6 2, 210 20K ‘>R0 2AWR 0,
AVV* 5RV 23, 6CAL (330) 2, SLAL, TU2s AN (113) 21,
Bi BD 7, UAs IKED (212) u ¢4C 240 vKBD (105)
5-11, YEL 3, YEU 9HA (206) 1, 9KCE 9KG gNL 8NM,
UBS5s EO (216) 2, LV 2, UN \Vi WJ 20, UC2BF (241) 5,
UD6BR (102) 2. UF6s FB (215) -+, KPA (125) &, UD 5.
UG6s AW (210) 4, 8G, UHS8BO 4175 213) 2, ULTIA (205)
2, UMSIKZ 1, UNIBK 14 UOSs AN (265) 5 PK (1us) 3,
RO (110) 5, WS, UP2x ("¢ KNM KNP (231) 22, OK 15,
PO, UQ2s AN BT GA KKFG (246) 6, LL PD 5- ll UR2s
AR'4, BU KAA KAW (110) 3, UWs 9CC (220) 1, 8IN 5-13,
UY57A (240) 4, VE= IAED/bU (212) 5, 2BUJ/SU 3, 8AC
SMD pMY, VKs 1VP 8AB 13, 8KK 0AG (135) 12 9DJ
(229) 12, 9GN 9JK (217) 11- 1.'. wm (200) 12, 9MD (330

2DB 21-23,

1
(213) 5, VOs 1DW 2
.MZ (130) 21, 2KD 23, 5-\\ (120) 21, 5AR (220)

6JC 7NA 0-1, 8HZ 9FC 23, YL ‘N*‘K VOs 8AM ('l-‘l) 0,
9BC (125) 18-19, 9RH (1’7) 17, VRs IL)J. (265) 6-11, bT(‘
(153-205) 7, VSs 50MH (223) 13, 6AJ 14-17, 6DS (203) 14,
OL'R (207), YABL 9YARV 9ATH (175) 17, 9()(‘ (195) 23-0,
908C (”37) 23,9PRV 11, VU2s CW (100) (3, HIZ TP (1: 20)
15, Ws 4(:JU/KS4 -U\[CI/KS(M (340) 17 SHWR/VP9
(1251 22, 6FIIN/DUL 14, 6IBU/KG6 (26%) 15, STNC/-
KWe (dJ()) 12, WAs 7BVE/KW6 PGS/ KM6 ( ’70) ll

XEs ICCW 1KEH 1JC 1JJJ (335 17, 1IKKV INC
XWSS AY 17, AZ (235) 16, YAs 1AW (215) 2 2, IDAN ll\('
i:35) 18, BTNC YKI1AA (115) 18, YNIs (”\IL SR WPE,
YO% dLl\[ (4‘33) 2, 3ZA 9AFT 4- ’S YCN 4, 9VI (120) 2,
¥Ss 1HKU 1IGM 5, IRFE 1VST 0, 2CL 7, SGM 2RU 0,
YU3LC 5, YVs MW 8A7, ZC4s ( (Zl’)) 5, CN 4, TN
MO (125) 23, RW,ZDs 5D 13, 7RIT (21) 19, 8(.‘R (33 ’) 21,
8RD 9RC (l 25— 140) 17—21 ZF1s GC RD (250) 14,
ZK1BW*, ZLs 4C1I (J 20) 3, 5AA 54B 6, 5AD, ZPs 5DL
(307) 1, SHK 54T 2 7BJ, ZS8L. 14, 4b7I\E (117) 2,
AUITU (300) 18, 4X4a AS BL (191) 4, FV (200) 3, GV
(22%) 4,JV (130) 0, SO SW 0, TP, 5As 1TZ (2.45) 22-0, JTY
4, 4TK (140) 23, -ITR(Z-L{) zl 5TJ 1-3, 5TR 6, 5N2-&A“'
6, SU7AC (1 ’0) 16, SWI1A7Z 5, 5Z4IR (’40) 20, 60s 1AU
('75) 18-19, 6BW, 6 Y5s AR 0, MJ 3, UC, 7Q7PBD (203)
22 7Xs 3RT (125) 15 PAH (2 I) 9CiL (130) 17, 7Z3A A 0,
9G1DU (221) 2, 9HIs A 22, L U, 9L1IX, 9Ms 2AP 12,
LAV (110) 16, ’DQ (216) 13, 2GR ("55) 15, 2GV 2KR 2LO
2SS GAC RAP (222) 15, UAR 6NQ (196) 13-14, 8RS (225)
13, 9N1s BG MM (201) 1, 9058 7 (113) 22, DM G
D RH (230) 2, YL 14, 9USBB (120) 17, 9V1s I(x (259)
15, MT (110) 16, MU (235) 13, MW (235) H NO (150) 14,
Q‘CSMH (125) 17 and 9Y4VT (279) 11-12, the lonesome
agterisks representing non-s.8.b. holdouts.

20 c.w. comes on strong for Ws 1AYK ICNU IDYE
1ECH 1VAII 2ADP 3IINK 3J71/9 4{DRK 7RGL
7VRO 8PKU 8YGR, Ks 3FKU 3KMO 5YPS 8YS0 YUCR
W kQ, WAs ICUN Jl'(:N3‘\/J HCWA 4PSA 4WIP 4Y DR
5IHZ 6IDT 8GGN 8MAT 8MGD 9AQE 9IBT 9MQI
9NXH prFRM, WBs 2TGA UFN 2UHZ 8KIL 6MOS
4MPE and tuner (1. Durnavich, producing the beeps of
BV1USA (45) 17, CE« 1AV (10) 0, IDN 2, 2AP (80) 23, 3CB
3CJ 4AD 1, vEF 8BJ, CM2BD, LNSFV COs 2zDR 2JB
2RL 21, 51°8 BAIT SHH 8T, CPSEZ (300 0, CRs 3KD

6CS (l“n) 22, 717 (80) 17, 9AH (55) 13, CTs 1-\Q 1BC 1IT
1JM 1LL ITX 1VB 2BO (30) 19, CX3AN (23) 21, DK#AA,
DMs 2ACO (78 6, 2CDL (70) 22-5, 3LOG 3SBAL 3VGL

H

AWSO0 4BO, DUs 1I'P (15) 14-15, 1HIIR 10R (47) 17, IRK
VM 6KC 7SSV L) 11, Els 3AK 1AZ (21) 1, 5F (70) U,
9AR 9N, KL2iD, ET3USA (50) 17, FQUC/TFC (8) 23,
FB8s WW 10, XX (5) 21, Y'Y ZZ (58) 11, FG7s TD (5 23,
XC 15, XI (500 0, XT XX (5) 21, FP3AP (45) v, FL8s MG
RA (10) 4, FO8s AQ BI (30) 20, GD3FXN (40) 1Y, GCILI
lh HAs 18B 3JM (50) 4, 3[\[B HRKYB 5KE (50) 23, 51'W 5,

S5KBB (73) 4, 5KDQ (30) 23, 5KFR 5KUC 6NI (8) 22,
807 23, 8\WU, HGIGC (5) 0-1, HI8s L.C XAL (30) 11,
NAM (50) 20, HKSAT (50) 2, HL9s TH US (50) 13, HMs
145 3CG 5B F (25) 20, 5FA, HPs 1BR 1BZ (25) 23, 7GII
130) 21, HRs 1AT (5) 7, 1BR 1HZY 0, 5LB (40) 9, 1I81JD.
HVICN (35) 12, HZs TAB 3TYQ. IS1FIC (25) 18-19, IT1s
AGA (40) 2 SBT PST (65) 1, JAs 1AAP |AKH ICIB
1CWZ IEF'E 1ERB K% IEZT ll'L)U 1FGW 1GTE
1KFN 10JE 1VX 2CMD 2CPD 2DNA 2EIV 2TH 3ADN
3IG 3KEM 4AHV ABKM 4RF 5G7 6AA 6BXA 7FS 7KW
70D 3ADQ YAMJ 0ASS 9BBB 9CCE all 7-15, JT1a AA
(39) 14, AD 15, KAA, KBSWW/KG6 (5) 12, KAs 2D
’hS (15) -4, "LD (4")) 14-15, 8JJ OMF (35), KGés AAY

AQA, KRs 6BD 6CU 6KJ (15) 11, 6MM (30) 17, 6QW
hU[) BWT (30) 18-19, 8BI 8CW 8CY, KSs 4CA 4CC (1)

8, 6BR (22), KVds AA (81) 21, BO CI (1i0) 23, KZ5s BC
FX FY JF, LAs 1EE/p (40) 67, 1F(/Z 13, 5&I\/p (20)
u th'/p (13), LU2YE (15) 14, LX1s LU MR, LZs lh:\.A

KNB 1KSB 1KSV 13P (31) 5, 2AW (30) 3-4, *KKZ
’hLS 277, MP1x BBA (5) 21, BDIM (20) 6, BFU MFEV, OAs
1K I 8D/3 (20) U-1, OD5s EE (50) 23, EJ (20), OEs [ZK
SLEL 2MCL 3BCN 3REB/1 38JW 5AH 6HZG, OHONH
:5) 17, OK ts BI/mm CM/mm (25) 22, OX53 AC Al (65)
23, OYs il 1R (6G0), 2H 2J (20) 8P (a()l 1%, PE2EVO (1)
21 of Holland, PIls KM LC/mm -5, PJ2s CE (24), CH
MI (100) 6, PXIYR (12) 5, PY9AHl, PZ1s BI CM (9)
1, SMKY, SULs BL DL (20) 22, IM. SVs 1DS 5, WL 4,
AWKK, TAs 1AB 2BK (10) 14, TF2W.JU 19-0, TG8FA 5.
TI2s KR LA (80) 22, PZ -5, WR, TL8SW (15) 222, TN8AF
(30) 19-40, TR8AG (21 22, T’I‘BAW (15) 5-t, TU2BA
21~-22, UAs IKED (19) U. TKET (20) of Nova 7emlvn,
2A0 2BY 2CD 2CJ 2KAP 9CC (40) 4, 9EM (30) 3,
'be 9EU 91'W 9JH (50) 4, 9KAG 9KAR YKCE 9KCF
(80) 11-15, 9KDK 9KDL 4, Yk HA (2 0, 9KOA 00 (20)
5, 9PG (30) 1, YPP (42) 1, yLZ BTM 9UC 9WS BAF (20) 0,
#AC (50) 0, BBN (10) 6, 9BP §CK (30) 1, 9CH 6, pDV
WEJ ¥GA 6(:R 814 8L piK BIM (25) 1, BJ1F PKAE BKCO
5, m\I‘G MKEFF 0KIA 9KIN 5 i, KUV pKZD 6KZG

9LL PNR RD (30) 13-14, 53 AE CV (45) 22, EK
hW 3, (;h. 4, S IF KAA KBA I\Db KIIQ KNI LC ML
4, NU PL 4, 5L TR t, XL/() ZP, UC2s AX (25) 3, I'M
(30 4, KI 4, OM (29) 4, RX (4 4, WP (55) 17, WR,
UDé6s AM (5) 1, BA BG BZ (50) -1, CE, UF6s BD (20) 1.,
FP LA (49) 2, OB, UHSBO (10) 3, UI8s AX KBA LC LK

(25) 1, NF MV (80) 19, UJ8s'AB AC (1) 1, AL (25) I,
UL7s AP BF (55) 1, BG (27) 1, CG (15) 1 GQ JI5 (10) 1,
KAT (2513, KLD (30) 15, LK (50) 3.RN RX 3, bi (60) 3.
YL (45) 1, UMss AB (65) 17, AP (35) 19, IE (86) 2, EAA
(1) 1, KAl 15 AK 3, KAP, UNIBK (3) 1-5, UO5s N
21, PK (201 1, SA, UP2s C'T 6, KBA 17, KNP 16, KTU,
UO2« ABAUHT II (2) 17, KBQ KCT MK, URZs JoRs 5.
U KAC (30) 15. LO, UT5s AQ BQ 1, EW FI LE Ll' PC 4
PX 8Q 4, VQ 3, UVs 3T'H 90C (i) 1-2,9VT (40) 0-1, U
YA 004 BDB'S, BEA (50) 3, pI'B 5-ti, YFK p PN 9IE DIM
(30) 3, YQZ BSM BTV (10) 0-1, UY5s AB (40) z0-21,
~\F (77) 5-6, RH MV (18) 5, VEs 8AA 8MD (5) 7, YNB

127) 18519, BNO, VKs 8HA (32) 18-19, YAG (111) 14, 9CJ
(58) 12-13, YTB (34-73), OWE (%) 12, BMI () 4, VOs
1AQ IEO 1HJ (1), 1HS 2DK, VPs 1LP 1PV 2AZ (50) 1,
2GLE (50) 20-21, 2LV 0, 2L§ (60) 22, 3YG 5AR (42) 4,
6AK 14, 6PJ (10) 21, b\F 4, INP 7NT 7NW 8HJ (100) 22,
98B0 9BP 9BY 9DL 9F'U 9F1I 9I'Y, VRs 2DK (70) 11
2EK (33) 7-9, 2ER 4<7R. (20 10, VOs 8AT 8BJ 9BC (15) 0,
9TC (50) 22, VSz 5JC (5) 18, 9ADF (10) 22, 9ASA 9ATH
(40) 12, VU2s DIA (22) 0, CU (105) 21, JA KJ RU SO TS,

KR6MM (W3HEO) soon will close down this layout for mili-
tary reassignment. Clyde, who formerly signed SVOWX, re-
cently applied for his Okinawa-based DXCC membership.




OAI1BL, usually OA1BL/4 at Lima, does his part to pep up
DX interest on 7-Mc. phone. Roberto also will be trying
higher bands with his newly acquired General license,

Ws 1YIS/KG6 14, 9HIA/KG6 9TJ/KJ6 (491 20, WAs
IBOK/KG6 (18), YPAL/VP9 (70) 18, XEs 1AD (10) 6-7,
TEK ITKKV LK IMMU ITQ 1VQ 1YV 3LK 3RE (55) 17,
XPI1AA 4, XW8s AZ BD (18) 153, YAs 1AW 3TNC (2) 15,
YNISL, YOs 2BB 2BV 3CR 3C%Z 3RTF 4KAK 5LC 5, 7DL
7DZ 8CF 9KAF (30) 4, YSIs CRD O (4), RFE 1, Y'Us
and Y Vs galore, ZC4s BI EBGB (10) 4, TX (16) ©, ZDs 51\[
7IP 14, 7RH (11) Y, 8BAR 8KS 84 (20) 12, 8W7 (- 20) 20, ZEs
1AK (55) 0, 2KL (80) 19, 8J.J 21,8JV SJ\\ 15, ZL1CH 5,
ZS3XG, ZP5LS (5), 3VBAX ('0) 18-19, 4S7s DA 122)
16-17, NE 4Us LITU (80) 14, 2BZ, 4X48 1T JR (7) 3, MR
MZ 4, TP ‘U WF (85) 1, 5A3T'X (65) 4, 5SWIAZ (45) Y,
5Z4s Bi\I IR (50) 18-19, JE 6, 6W8s (!Q (70) 18-19, DU 1,
6Y5s AA AQ (4 22, BB 14, Fii (2014, 7G1A (30) 2, 7071()
1%, 7X0s AH AP PQ (70) 18-19, WQ (19 20, 9H1s A AM
AD (50) 1, 9J2s AR (:J 19 PB (50), VB, 9Ms« 2AS 2AV
i+45) 16, 2ED 21, N (28) 15, 2YY 15, GIS (60) 14-15, 811 (5)
15, 8Rb (50) 13-14, 90Q5s HD LY QU (35, 9V1s AZ JW 13,
JY (25) 14, LK (10) 16, MJ (30) 17, MT (30) 16, NM NN
NV (40) 18, RS and SYGLT. Compare these tabulations
with 14-Me. rundowns of & year or two back and you'll note
that the pclar paths are bezinning to look alive, indeed!
Next month we'll turn the ‘‘tHlow's’’ Bandwagzon down
other DX routes with the aid of (15 w.wv.) W3IZJ/Y,
KI1ZJA, WAs LCUN 3AZ1 8MGT) 9AQE 9MQI QN\H
WKIR YKYB, WBAKIL, WN7FLR: (15 phone) KI1ZJA,
WAs 4WIP 8GN SMGD ONXI1 #XYB, WBGKIL,
P. Kilroy; (40 c.w.) W7AYC, Ks (ZJA 3FKU, ‘WAs 8GGN
@l'RM, WB2TGA, WN7F LR. C. Durnavieh: (40 phone
WSGGN and s.w.ls: (80 c.w.) K1ZJA, WASA\IC‘Q (10
phone; K1ZJA, WAs 1WIP yMQI #KYB, WBACAP
G3IDG; (10 eaw.) WAICUN, WBHCAP, G3IDG and
hrethren now punching their mills Jeev esward. Time to
watch 28 Me. closely, OMls, as the m.u.f. is climbin’!

Where:

l EREABOUTS — This month's “QSLers of the Month'’
| a.re CN8KE, COSAH, lils 4AN YAR, KTRUSA,
¥VILV, FGT7s XT XX, FM7WH, GM3TRI, (4W3DZJ,
11MOC, ITI&G‘\ JAs 4BJO 8EL, hCh(‘T‘ KP4BLQ,
KR6LL, OAs 1BC 4TJ, OE3JBYV, OI\IAQ 078 11 TAV,
PAGED, PJ4AC, P7Z1BD, SM5DRE, SUIIM, UGBAW,
VKONT, VP2KJ, W “CTN, XE1Z, ZD8WZ, ZS8L, 101-
"o, 7h"iII yulbi 9USDP and 9VIMT, all cheered
roundlv by “How's' currcspondeuts W GSUU Ks 3FKU
5LI1L, WAs 2HIU 4CWA 8GGN 3MGD (DAQL 9MQI
oNXH, WBs 2IBQ, 1CAP, WNIPQY, HBYTk and P, Kii-
voy for especially snappy confirmational comebacks. Got
candidates for these kudos? ... . Halp! The following
italicized colleagues could use clews on obtaining leads to
lhe whereabouts of holdouts mentioned: W27 (7, ex-CN8GU

'58 (Ray Donovan, ex-WOFJY); WA2YBR, KYLMG/ VP4,
\’QII/ WSTUW/VPY: IWASPSA, ONWNM/LX '65;
WALIWwIr, TAIAX: W A‘SHNN OX3BB’ 65; WB2TGA,
H4RCA C'65; and I"BSFHH, KOABK, VPSCW, J2DT
all ‘64, Any tms ..... ~ WAONXH and WNQPQ) offer
their good oflices to ov er<euw DXers in need of Stateside
QSL tenders ._._. _ NEDXA’s H\X Bulletin indicates
that WS5EZE will do QSL chores for K5AAD’s recent
(‘aribbean wanderings, while LIDXA’s organ has it that
K6LIZ) can help you confirm VP2LS QSOs scored by July
visitors WGUTK and WABWTD ., _ . _. ~NCDXC's ) Xer
mentions IK8TRR as of possible help in nailing down old
HH2CE wallpaper ... _ NNRC's Bulletin carries a
vlowing report or two on W9IOP's revised Second Op, all
sorts of DX data read-outs at the twirl of a thumb , _, _.
*‘The usual lunkhed.d has been uxing my FP8AC call on
14-Me. c.w..”" reports WGSAIL Bill hasn't fired up from St.
J’ierre since 1950 . _ . _. WIHNK says you 'd be wise to
cross off the traditional “return in five duys' posial legend
ou vour mail to QSL managers, at least during the vacution
season . _ . _ . *‘Why all the kicks of late against. 1D Xpedi-
tioners?'’ wonders WABAZL. *I've had the wou fortune to
work several, have never felt able to send cnnmhuuons ,
and have always gotten my QSLs promptly.”

SIA — “I've tuken over QSL chores for Hl).;LE
(W5LAK)for QS0s dating on or ufter .June, this year,’
notifies W7VRO. “This will include John’s contacts from
‘MP4s BDT MAO QBB TAU and 5A5TA, He recently
mailed about u thousand SLs and should be almost
enught up for Q8Os prior to the mentioned date. Judging
from the first hundred or so QSLs ['ve received for hnu,
his 140- tL Lugh Yapis and kilowatt yret fabulous reports.’’
Lo tLast I heard from VU2DIA he was having cards
,.nnted in India, ' =aya K6JIC , _._ .. W2IWP has it
that 4N4VL wauts QSLs sent direet only . _ ., _. . Re-
sunling Japan's impending new label, WOFNX opines,
*That JH pretix is nothing new. I've Deen hearing it for
vears, They always turn out to by ju California!’”’ Swingy
W6s — on ¢.w., get it?
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FRICA — “For the past several years I've heen bL
manager for \Q!RF-.’)/ {RF and ZD2JKO-5N2J K.

recaps WAMCM. **Since things hegan happening in Africa
we have had trouble getting logs on time or at all. Thus
there has heen delay in answering requests from the gang,
for which 1 apologize. [ have logs for the following periods:
VQiRT, from July 21, 1960, through the pretix change;
574RF, from prefix change through May 29, 1965; ZD2-
JKO, from Januury 12, 1960, throngh November 28, 1960;
and 5N2JKO, from May 12, 1961, through DMarch 20,
1964, Plenty of blanks on hand, so I'll be very happy to
anxwer requests from those who (lesire cuds self-addressed
envelopes and GMT/GMD rmulred Bob has no logs
from 5N2s AAT and LK7Z . DARC’s DX-MB says
CX9AAN formerly sigzned \'Ql(_xD\V

( CEANIA — “Have my logs with me for my two years
on Ciuam as WABLED/KG6,” announces CN8FC
“I'm changing my QSL-direct policy,'’ regrets
K3SWW/KGh. ‘“Returns have heen running less than
gixty per cent on almost six thousand cards seut out,
Irom now on it's 8.a.8.e. or via bureaus, fellows.” . ., _ . _
Al W/K QSOs with VRKOWE can be confirmed through
me,"” states WAGGLD. “Others should QSL. Blue direct.
Incidentally, 8o far only one per cent of U.S. requests fall
to include s.a.s8.e., 2 must, Failure to use (:MT runs higher.”

. Ive Qde 100 per cent to more than six thou-
sand contacts,” claims KRGMM . LIDXC reminds
nus that VR4TE Willis islet QSOs ma\ ‘he confirmed through
WEZCQ. This goes fur contucts in late April, all of May
aud early June, 1965,

PUROPE — SM5CZY, now SMOCZY, tells W1IWPO
24 of ARRL's 1"'XCC Desk that former SMS5s in laens
and B now are SM#fs, addresses remaining the same.
Also, the DK label is being revived for issuance to (ierman
hams now that the DJ block is saturated . _ . _ . ~WIYYDM,
ARRL Assistant (‘ommunications Manager, points out
ﬂm.t, DM3CK/YK wasn't in Iraq, 'Twas DM3YK guest-
opping at DM3CK | _ ... “Cards for contacts with
HVICN while vperated hv WBGCTY should hp sent. to
TITAMU, not to KhCYG as previously announced,”’ corrects
the latter ._._. — In NCDXC’s 0OXer we note that
W6RKP may be of some assistance toward contirming
()80s with rarish U.S.S.R. stations. Check for terms and
eonditions.
\OU’I‘H AMERICA — WANJF understands that some-
body usurps I'Y7Y.I’s call now and then for unauthor-
ized and unconfirmahle QSOs, also that FG7XL has inter-
mittent trouble couxing logs ant of her QSL client, FY7YL
. JU2BZ is xaid to display the new (tuyana pretix
from ex- Brmsh Guiana but this is the tag reserved for
United Nations installations . _ ... _ Time to list individ-
ual recornmendations found in the month’s mailsack. Keep
mindful of the fuct that each datum is necessarily neither
otticial, complete nor accurate. . . .
C.M2BD (via ANRAC)
"N8FC, Lt. \V, T, Broder, Box 40, NavCommSta, FPO,
New York, N.Y., 0uv5-t4
CR6GO, A. Branco, P.O. Box 73, Luso, Angola
CRIAH (via W7ZAS)
C:TILN (via }\’BUI)
DUIVM. Box 1231, Alanila, P.I,
FO8BR, P.O. Box 1015 Papeete, Tahiti
G ISA_AU/WA4PCI‘ J. W olfvram, U.8. NavCommsta,
FPO, New York, N.Y., 04512 .
GM5ABN/KP4BRY, 1.8.” NavCommata, FPO, New
York, N.Y., 09516
HBOXB (via DJ5CQ)
HCI1PE, Box 2845, Quito, Ecuador
HPIFC/mm (via VE 1D
HVICN (see precmhng text)
HV3SJ, Curia Society of Jesus, Borgo 3., Spirito 5, Rome,

Italy
ID1IDA (via KISMN)
IR1REE, Box 361, Rome, Italy
JAIACA, ¢ D. Noon, 1434 Brydges St.,
tanads

Lundon, Unt,,
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JALICWP (via WARTFZ)
K1FOB/VP9 (to K1FOB)
K3SPF/KP4 (via WA4WKL)

I\4RSH/mm Lt. (jz) W. (', Blair, USS Independence
(CVA-62), Y.

kB6CZ-K4ERU/KB6 (via hu\IQ(‘)

KP4CRD, P.O. Box 30. San Juan, P.R.

KS4CC, Box 1148, Miami, I'la,, 33148

kXoER Box 14 '7 APO, San l'rancmco Calif,, Y8555
LALITU (via NRRL)

ODSEE-5A5TA- I\IP-!s BDT MAO OBB TAU (via

W7VRO)
PY4BEX, A. Oliveira, P.O. Box 492, Juiz de Fora, Brazil
SMOCZY' (see precedmz text)
TI2JH, Box 2259, San Jose, C".R.
TIBLM P.O. Box 1518, San Jose, C.R.
I'T8AB, (. Brodard, Box 12, Ati, Tehad
TTSAW, Box 234, Ft. Lamy, Tehad
VK2ADY/VKS (via W 4ECD
VKITB (via WASDXA)
VK9WE (W/Ks via WA6GLD)
VPIRC, Box 691, Belize, Br. ITonduras
VP2LS (see preceding text)
VQ4RF-5Z4RF-ZD2J KO-5N2JKO (see preceding text)
ex-YS5MC-9VIMK, M, Caplan, 14th Sig. Reg., Glouces-
ter, Kngland

VSOAJC (to G3TTJ) ) )
WA2TBOQ/KP4, E. Garcia, I>.0. Box 2049, San Juan, P.R,
WA4FHJ /mm (to WA LI'HLD

¢x-WAGLED/KG6 (to CNSI'C)

XWS8BJ, Box 2311, Vientiane, Laos

YOO9VI, P.O. Box 193, Ploesti, Roumania

YSIIHM. P.O. Box 1055, San Salvador, 121 Salvador
ex-ZB1BJ (to YHI1D)

ZB2AM (via WIHGT)

Z.CACN (via CARS)

ZD7RH (via G210)

7ZS1JK (via WA6TF7)

4X4s FO KX /4 (via K2IRK) -

4X4s SK SO UL (W/K/VE’VOs via \/W2IWP)

5A3TY, Box 34, Tripoli. Libya
7X0GL. 3 rue Flumand, Bechar, Algeria
9NlMl\rl B, Blaa/cnk W3KVQ/z,

[ mnarmnson N.J., 08077

9Q5LJ (via ONSRA)Y

For these we thank Ws 2ADP 2APH 8J21/9 6PQT

7AYC, Ks 1ZJA 9UCR, WAs 4WIP 9AQE, WBs 2I1BQ
2TGA'6KIL 8GGN, W. P. Kilroy and WN9PQY, DARC'x
D X-MB (DLs 1EP'3RK), DX Club of Puerto Rico 1) Xer
(KP4RK), Far Kast Auxiliarv Radio Lesgue News (KA-
2LL), Florida DX Club DX Reéport (WAMVB), Jupan
DX Radio Club Bulletin (JA1DM), Long Island DX As-
suciation D X Bulletin (WB2HXD), Newark News Radio
Club Bulletin (L. Waite, 39 Hannum St., Ballston Spa,
N.Y.), North Kastern DX Association D X Bulletin (K1-
INP). Northern Californiz. DX Club D Xer (Box 108,
Menlo Park, Calif.) and VERON’s D Xpress (PAfs I'X
LOI TO VDV WWP). Mail away!

Whence:

‘[_ EREABOUTS — Results of Long Island DX Associa-
tion’s (965 DXCC Contest, u year-long marathon,

2308 Branch Pike,

declare ((3FKM world champlon with 2t contirtned
countries, Wow! Continentwise, WAGSBO with 21%;
"VABPJ, 249; 4X4JU, 245; ZL30Y, 133; are tops (no

Africans appli ed). U. 5, call area wiuners include W1JY H,
WA2DIG, Ws 3FWD 4NJF TTDRK SPQQ 95FR and

IXBARS. Best from other countries: DL7 Ad, BAICR
FG7XL. HK4KP, HLOKF, HPLJC, [1SF, JA4BJO.
KPICL, KRAJZ, LASHE, ODSLX, ()N%ZY PY280,

SMSATN, SPGAKK, UBé%‘(‘ VE7CE and VKiSS, is
you know, the 1966 version is well under way. Who's
#oing to be Lhis vear's DX kin . —.— October st is
target date for the annual ‘\‘) NXGC meeting, # gala
midwestern DX event since ‘53, ''he clambake will closely
mmcxde with the National Electronics Cfonference at (thi-
cago's McCormick Place. Acting chairman W9WYB, as-

92

SVIBH, a 20-meter phone regular around 2100 GMT, is
the valued friend of many Yanks stationed in the Athens
area. That pert s.w.l. is daughter Margareta,
(Photo via K1UOV)

sisted by W9s DWQ FKC and JUV, urge your earliest
attendance inquiries, No, vou don’t have to he a Nine tu
dix this deal . _, _, _ Northern California DX Cluly sec-
retary-treasurer WOPQW points out that the club’s old
Hox 75 address in passé, All correspondence to NCDXC
should be sent to P.O. Box ti08, Menlo Park, Calif., 91025,
including mail concermng the (California ’\“a,rd Prex
W6WX, veep WAR(IG und W6PQW are new club brass.
WEUMI relieves retiring O Xer editor WOHVN ., _._.
WHCRW rex-K2BHE) joined the giant-killers with u
modified DX-20 at 45 watts und ground-plane, Within
three months Bob has WAC and 102 claimed countries.
W&( RW quotes St. James [:19 in behalf of all DX hunters:
. . Let every man be swift to heur, slow to speak, slow
to wrath.” , . Former 9S7T' assistant managing editor
W3JZ1/9 gets in DX licks from his Air Force post, Scott
AFB in Illmom I operate from the office and at home,"
says kd, “but home activity is limited. The guy next door
has an abvsmallv touchy TV set and outranks me deci-
ul\ely . -....- New reciprocity regs continue to bring
interesting calls to our shores, W6SAI reports 1X40C/ W6
workable, VK2DL/W+ is heard on 20 c.w., and NCDXCers
entertained ZL2AFZ./Wh at length Fifteen was
too eusy, so WN‘.)PQY closed out his Novice 1)X career
mth eighiteen countries on 40 and 80 meters ,_..,. .-
5ACK/WANJIF, hack from s jaunt across the waters,
a;zrees that American 1)X manners are by no means below
the average . _. . _ VE1DH suys HPYFC/1um is research
vessel 1'ema of Lamnont (.eulumcal ()hvn utory, Columbia
u., opemtal on this vear’s scientitic cruise by VEIAIK
e ultdmguxsts among us are requested by IFCC
to idcntlfv in English, please, to facilitate their monitoring
tasks in our behalf.
( CEANTA — Next month NZART (New Zealand) in-
vites amateurs throughout the world to frolic in the
1966 VK ZL/Oceania DX Contest to be held (phone) from
1000 CiMT the Ist to 1000 GGMT the 2nd, and (c.w.) the
8th-uth, same times. Fixchanging the usual ‘RS- or RSTO01,
K,bTOO.?, ete., serials, non-Oceanian participants earn
point for each non-VK/ZL Oceanian worked per band,
2 points for each VK/ZL captured, and for final score
multiply this total by the number of VK/ZL band-call
wreas accumulated. (Uceania contestants outside VK/ZL
work both sides of the fence at | point per non-Oceanian
and 2 points per VK/ZL, sawe multipliers,} Your log
should clearly indicate dute, GMT, cull of station con-
tacted, band, serials sent and received, and each new
VK/ZL call area ax worked per band (separate sheets for
each band). Include a summary sheet showing your call,
name, address, squipment clewrnptmn_ and ulemqnafe
wulti- or monoband entry classification. Then whisk the
works off to NZART, Box 189, Wellington, N.Z,, post-
marked on or before Junuary 21, 1967, to be eligible for
possible certifications of outstanding test performance.
Propagation conditions for thix une should be noticeably
imnproved over last yvear — good fishin'! , _, _,_ From
W -\h(,LD “VYKOWE will return to Sydney from Port
Moresby in November after operating in Papus since
June, iast year, Thus far Blue has worked over 350 W/Ks
with his 60-watt 6146, Watch for VEKYWE on (4,010 ke.
at 1100-1400 GMT, on 21,030 or 21,060 ke. at 2100-2200,
mostly week ends. Other Papua actives are VK9s (.J DJ
and TB.” WASDXA finds VKYTB quite available on
11,065 ke, around 0700 GMT, Ted expects to work as
“Pelecom radio officer in Papua for two more years ., _, _ . _
Pacifigrams via the clubs press: New licensees bring KG6II
of Marcus back on the lower U.S, 14-Mec. phone subsegment
around 1000 GMT. \’h5’\IQ near 14,275 ke,, needs
only N.H. and Vt. to clinch WAS. . .. KC6s (‘i and
1M represent E, Carolines on 20 phone. . .. WOWNYV
emphatically made good on Ieard in July as VK2 ADY/-
VEKQ.

I‘UROPE — EDR (Denmark) welcomes world-wide par-
4 ticipation in the 1966 Scandinavian Activity Coutest
scheduled for (c.w.) the period 1500 on the 17th of this
month to %00 the i8th, and (phone) on the 2fth-25th,
same timnes, on 3.5 through 28 Me, Non-Scandinavians will
~care up as many LA LA/p O OHA OX OY 0Z and
SM/SL stations as possible, swapping the usual RS- or
RSTO00L, RST002, ete,, serials, Scores are calculated at
one point per completed QSO, this total multiplied for
tinul score by the number of Scandinavian band-pretixes
collected (10 the possible maximum). Your log transcript
listing date, GMT, station worked, serials sent-received,
hand and notation of each new mulllpher claimed, should
he submitted with a sutumary sheet to IXDR Trafhic Dept.,

.0. Box 335, Aalbhorg, Denmark, postmarked no lator
than October 15, 1966, Good chance to zero in on such
certifications ax OHA, OZCCA, WALA, WASM, etc. Sce
you on that north Atlantie path! .._.._. — As indicated in

QST for



August's “How’s”, DARC’s WAE DX C'ontest phone
week end is nlated fm' the 10th-11th of thismonth ..,

lsast Germany’s 1966 WADM Contest, a c.w. -unLv dea.l
takes place from 2000 GMT the 1st of October to 2000 the
2nd, on 3.5 through 28 Mec, Non-DMs will work DM sta-
tions exchan;mg the usual RST001, RS1'002, ete. serials.
Each DM may be worked once per band at 3 points per
QS0, this total to be multiplied by the number of 1)M
hand-districts worked, for final score (the last letter of a
1’M’s call indicates his distriet, A through 0, 15 possible
per band). October 30, 1966, is the deadline Jate for entries
mailed to Contest Bureau Radio Club of the GDR, ».0.
Box 30, 1055 Rerlin, ‘This one should move you
toward DMCA certificati l()n d;plomas administered throuzh
DM2ACB, Box 185, 27 ‘Schwerin, GGDR 0on
Navember 13th CCRC of (zechoslovakia will hold jts
world-wide e.w. -unlv international OK DX Contest, de-
tails in a later “How's"” . . Say, there's a YO-30-R
sheepskin available from Central Radio C'lub, P.O. Box
1395, Bucharest V, Roumania, for September QSOs with
a minimum of 25 YOs (for non-Europeans). Apphcatmnn
must arrive by October 30th, so rush a request for details
to YO3FF at the given address. Incidentally, those numerals
Roumanian amateurs are adding after RST reports this
month repre%ent the number of vears each has heen ham-
ming . .,_._ K1RSH/1mnm, doing the Mediterranean

ET3AC (K8UZA-K4CGC) keeps this outfit warm at a 5000-

ft.-highlocation some 300 miles south of Addis Ababa. You

may have worked Blake previously as DLSAC, HL9KT,

KA2AC, KRSER, M1AC, A1 AC and, most recently, FLBAC.
(Photo via W4NJF)

ahoard USS Independence, is impressed by the 3895-ke.
signals of Kdis QKA TSW und others of the "alhga.bor
xroup’’ on 75. “I'antastic signals far above all other W, Ka.
Wonder what makes the North Carolina hunch so loud
over here.'”” K1iRSH discovers that one should obtain a
I'rench license hefore woing after a 342 ticket. at least for
the present. le pla.ns u_two-week Monaco maneuver in
Decewmber . —. . - Continental clippings via literature of
aforementioned clubs and groups: WBGCLY hoped to fol-
low 3A#DXing with a& Tunisia tune-up. . . . Bear island,
a chunk of Svalhard, is the site of LAIKE/p emanations
on 20 s.8.b. and c.w. RIREE was an exhibition in-
stallation at a summer oloctronics show in Rome. . . .
WASEFL schedules [IMS8FZ thrice weekly at 0200, the
latter on 14,190-kec. sideband, , . . HV3SJ helps HVICN

dispense Vatican QSOs, mostly Tuesdays and Thursdays
uL 1800-2200 GMT on 14-Mec. voice.

1OUTH AMERICA — RCP (Peru) joins the activities
parade by inviting ‘‘radio amateurs of all American
repuhlu‘ﬁ and Panama Canal Zone'' to participate in its
Pan Americano ’eru 1966 Contest, u voice-only shindig to
run from 1700 GMT, September mu., to 0500 the t2th,
*‘I.ogs must show at least one OA contact and not less than
20 S0s.”’ Kor your first test contact transmit the usual
RS report plus three digits chosen at random: thereafter
transmit RS reports plus the last three numerals of the
previous serial received. Final point scores apparently are
equal to the number of successful contacts, and entries
should reach Radio Club Peruano, P.O. Box 538, Lima,
Peru, no later than October 12 1966. ‘The top non-O.A
secorer getR a jet roundtrip to Tima, and there are uther
awards, .ldelante, amigos! . _._. PYs 4CB KL 4KQ
4BEX and 7ACQ plan further c. w. /6.8.h. assaults on St.
Peter & Puul Rocks, a DXCC item still in crying demand
“9Y4AR is a new member of the DX set with
il watts and au inverted vee on 7 and 21 Mec..”” olwerves
W7AYC. Arnim's main problem down there at this time
of yvear is visits by uninvited YLs, Hurricanes, that is.
,\1_«‘RICA—<9(:1ED (G3BQII) of GARS makes it oflicial:
*“We are pleased to inform you that the ban on ama-
teur transmission has been lifted from this date, July &,
1966."" This temporary prohibition occurred on the (+hana
end, no FCC/ITU action that we know of . _ . _ . ~MG38T/-
(!T3 is an interesting one,’' comments (Y3IDG. T4TTe was
heard to say he's been in Madeira for two yvears and it has
taken all this time for him to get a licence, the tirst issned
to a foreigner by the Portuguese government. When it ar-
rived he found it allowed him to use 500 watts but gave
him no ¢all sign, It was decided to use (+38J/C'T3 a,fter
consultation with the locals, Presumably a regular CT
call will arrive ere long." ‘151/("1"% likes 28-Me. phone
around 2000 GMT . _._. CNB8AW reports a lively mid-~
April hamfest at the Meknes shack of CNSBF attended by
CNs 2BS 8AI 8ANM 8AW &CS SMT KMZ, FS8BC and
others. CN8s AW and MT accepted certificates attesting
to the success of their labors in promoting amateur radio
in Morocco.

SIA — Last year's code-only tith All-Asian DX Contest
L\ sponsored by Japan’s JARL, saw JAIBRK, uJ2I'K,
PY2CQ, WAGSBO, OH2TI and KthP snag mnt,ment'xl
honors, 1.8, call area leaders were WI1YYNM, K2SHZ, Ws
3MSK 4KXV 5LJT, WAGSBO, Ws 7NPU 8VSK 8IOP
$AIH and KH6EPQ, with VEs 8BB 2NV 3FID, VOIBD
and VE7BPM finishing likewise and in that order for
Canada. On the home scene, JAs 1IBRK 2JW 3A0V +DGG,
HFQ GACZ TKW 8QA 9AMW and pPX turned in highs
for their call areas. Country leaders include (‘Rs 6 DX 717,
DL7AA, KIOF, F8EX, (12DC, (:M3JDR, HA3KGC,
lIBQ’\IO HI\IBBQ IlI& KH6EPW, LA7H, L?l[\%A
ODALX, OESX X, OH#s' ¥T1 VI, l)h&h:\(.: UNl\(a
0OZ1LO, PAGGMU, PY2CQ, b\l.jBlI SPQDH TF3-\B
UAs 2KAP 6KAF 9KAG, UB5S5KBA, UC2SE, UDﬁBl)
UFALA, UHSBO, UISLB, UL7IP, UMSFM, UO5KO(‘.,
UP’NI\ UQ ’(_-4\ UR’FD VK ’%PI\ \’bﬁBI VU2JA,
YOOHH, YUIBCD, ZE3JJ, ZLABO, 487DA, 4UIITU,
INAXL, 9J2FK, 9Ms 21,0 and LP, Only 40 W/Ks filed
entries, while 1t4 U.8.S.R. stations submitted results,
Most embarrassing — will we do bebber this year? . _ -
Reminder: The 3rd VU2/487 Contest comes off on the
%th-0th (phone) and 15th-16th (c.w.) of next month,
ARSI (Indw.) sponroring. Details in October’s “How's't
....... RS prexy 9VIMT tells WI1BPY he hunts
Ala., Del ‘Moe., Miss., Nebr., N.C., R.I.. W. Va. and
Wyo. for vou -know-what. “Stlll have a year to go in Singa-
pore, so I'm hoping to fill in those holes.”’ Harry has a
bl 46 75-watter on 160 through 10 meters. dxpoles and a
2-el. beam fixed on the TT.K, K6JIC is designing
and building a hefty 220-volt 50-cy- cle power transformer
for VU2DIA, a chal]engmg assignment. .\s things now
stand, Hegde's line voltage problems Limit his operation,
especmuy at 1200-1600 GMT when U.S.A. paths optimize,

e

‘&-Stravsyas

Fvery now and then someone will say, *If these
old walls could talk . . .” Other inunimate objects
might also ¢arry on intorcsting conversations. Let's
Jook at a few examples:

Transmitter: I'm loaded.
Antenna: I'm higher than you.
{BM Card: I'm holier than thou.
Impedance: Got u mateh?
Vacuum Tube: I'm all keyed up.

September 1966

Dipole: I'm about to fold.
Ground: I've got a potential,
Harmonic: I'm trapped.

DX: S8i, Si.

Grid: I'll drive.

Capacitor: I need a fix,
Audio: I've heen converted.
Band: I'll pass.

Log: I've been ‘“‘kept.”

(from Auto-Call)
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Vermont Invasion from Canada

Vermont SCM Reg Murray, K1MPN, reports
that a group of Canadian amateurs from the To-
ronto area will take over the top of Mt. Mansfield,
Vermont's highest peak, for the September V.h.f.
Purty. Operation will he around-the-clock on 30,
144 and 432 Me., under the call VE3CDX /W1, Mt.
Mansfield, in the northwestern portion of the (ircen
Mountain State, has u clear shot in all directions and
should provide excellent v.h.f. eoverage.

MARS members who fire owners of current-
model Hallicrufters amateur-band-only transmitters
and transceivers, such as the HT-32, 1IT-37, SR-150
und others, are being offered a Service Bulletin from
Hallicrafters ¢escribing methods for putting the
suts on MARS frequencies. Address the Hallicrafters
Clo., 5th and Kostner Ave., (‘hicago, Ill. 60624,
und usk for **Notes on Operating Hullicrufters’
Transmitters on ‘ MARS’ Frequencies.™

Feedback

In the *'Technical Correspondence” column in
OST, July 1966, the r.f. amplifier shown in Fig, 1
should not have u lead between the antenna and
the 75 pf. capacitor. The antenna should connect
to the arm of the switch only.

In last month's Gimmicks and Gadgets (*‘An
Experimental U.H.F. Oscillator'’), the trunsistor
heat-sink mounting clip shown in Fig. 2 is iabeled
“*solder to L2.” Tt should read, ‘“solder to 7.18.""

Amateur equipment has been displayed in automobile
trailers by several companies—Collins and Swan, for
example—but here's a layout that takes to the air.

International Crystal's '"Flying Showroom” is a Martin
202 airliner converted to give a large showroom for
product display and a conference room. Special genera-
tors have been installed to furnish power for heating and
cooling as well as for operating the displays. The company
has a tentative itinerary for the summer, but will be glad
to hear from clubs, conventions or other groups who
would like special showings in their areas.
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A group of amateur radio operators at Lankenau Hos-
pital in Philadelphia have formed a club to provide a
ready means of emergency communication for the hos-
pital and surrounding community., Shown here at the
station, WA3ESP, are Glen Keiser, K3TKF (r.), Judy Banda,

WA2IQT (1.), and Dr. Charles Wang, K3IFS (seated).

Those who groan and com-
plain  about advancing
themselves in amateur radio
should take notice of
George Hess, WN4YUI
Although quite modest
about his accomplishments,
WNA4YUI should be an in-
spirationto both young and
old alike, At 74, George is
working hard to make his

3 General Class license and
at the same time goes about building items such as those
shown in the photograph. George calls this his ""ARRL
ivory tower,"” since it was constructed from plans for a
lattice tower published in an ARRL Handbook. The tower
stands 60-feet high and was built entirely by George, as
was his radio shack shown in the photograph.
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CONDUCTED BY SAM HARRIS,* WIFZJ

One-Way California—Australia on 144 Me.

ON July 18 at 2259 the first copyable signals
from K6MYC via 144-Mec. moonbounce
were received by VK3ATN at Birchip, Australia.
On each succeeding listening period until 2320,
Ray wuas able to copy complete sequences of
Mike's transmission. By ‘‘copy” we mean to
hear and understand by ear the intelligence
transmitted by another station. No trick gadgets
or integrating pen recorders were necessary. The
tape recorded signals when played back luter on
on 7.000-Me. s.s.b. were easily copied. In fact,
instead of answering the “How did you make
out?”’ question, Ray played a section of the tape
and let us decide for ourselves. We had no trouble
in identifying K6MYC’s complete calling se-
r(uence despite the trip to Australia via the moon
and back to Puerto Rico viu 40 meters. Un-
fortunately, frustrating noise problems plagued
the entire July schedule period. Fortunately, Ray
was able to eliminate his interference by using
an i.f.-noise blanker. (Described by W7UAB in
the November 1965 VHFer.) Mike wus not able
to clear his problem in time to make the effort
pay off with a two-way contact. About one more
schedule should do it. Congratulations are in
order for the operators ot both ends of the cir-
cuit and good luck wishes for future skeds! Keep
tuned to 7.090 Me. at U800 GMT Mondays and
Thursdays for the lutest news.

144 Mc. and Up

1215 Mec. is still the prime target of K3WFN in
Pittsburgh. Tom is converting u pair of APX-Gs for
use on 1215 and is interested in talking to anyone in
his area swho’d be willing to help with testing the
imits. WASEQP and W5ZCJ are also working with
equipment for this band with main interest at the
moment being antennas. W6GDO is planuning on
repackuging his 1206-Me. ear and changing to
doubler/mixer with 50 Mec. to obtain 1206 s.s.b.
Jay also works on 432 Me. and sez that *‘on Satur-
day night during the June Contest, 432 Me. sounded
like 75 meters for a while.”" Only one 220-Mec. report
and that from K1YON who sez that activity was
vood on that band during the June coutest with
nineteen different stutions worked in nine scetions.
4:32-Me. antennas are gaining in size at W3BDP
and K4SUM. Sam (W3BDP) is now using a 10/10 .J
slot up about 40 feet and Joe (K4SUM) hus inustalled
four ten-element Yagis. WB6BOW noted more
aetivity than ever seen bhefore on 432 during the
Field-Day weekend. Rod is working on an all
transistor 9-Me. 8.8.b. generator and will suon be on
432 or 144-Me. s.8.b.

K4RSH writes: *‘1 am in churge of the hamshack
on the I'ndepcndence and we ure interested very

0.0, Box 1738, Arecibo, Puerto Rico 09613
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much in w.h.f. Our gear at present is a Parks con-
verter for 432 and 144 Mec. The transverter for 144
uses an 829B with the oscillator from the two-meter
converter in common. I have u pair of 4CX250R~
for 144 and 432 with the power supply complete
and the amplifiers ulmost tinished. The transmitter
receiver i3 a Collins S Line, The 432 antenna is an
8 by K-cylinder dish with a claimed true (8 db.
Final antenna for two meters will probubly be
stacked Yaui of good design. Cluvity filters are sct.
up on both bands to eliminate local ship inter-
ference on receiving and transmitting. The antennas
and converte:s are mounted €0 feet ntove the water
with a perfect view. Due to flight cpe atiors and seu
periods of electronic silence we will be limited to the
times we can be ou the air.” Charles goes on to say
thut skeds can be arrauged on 14.318 Mec. wheu
K4RSH/mm operates daily at 2300 to 0500 GMT,
and that he hopes to nperate with a 3A2 call during
December.

Aurora was the big event for KIHITY on July 9.
Rich worked four new states (Ohio, Kentucky,
Michigan and Illinois) during the session plus four-
teen additional contacts. KIHTV sez he hasn't
worked any meteor scutter yvet but is open for
skeds if anyone needs Connecticut on 144 Me. So
far his total is 15 stutes in ¢ call arcas. Rich suggests
that the following information will he helptul to
those interested in communications via aurora:
*“ A letter symbol indicating the current geophysicul
alert us declared by the World Warning Ageney
of the International Ursigram and World Days
Service is broadecast in very slow c.w. from WWYV
during the first half of the [5th minute past each

B . i ' p
60-foot long 144.000-Mc. helix at Peru, Vermont, out of
K1KKP. Object, Moonbounce.
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hour. The various letter symbols used and the type
of Geoulert to which each refers are as follows: M,
Magnetic Storm; N, Magnetic Quict: ¥, Cosmic
Ray event; E, No geoalert issued; 8, Solar Activity;
3, Solar Quiet; W, Stratospheric Warning.”” This
should be helpful to many of us,

Most of the OES reports for 144 Me. for the
month of June noted good conditions on that band
on several occasions during the month. From New
York to Florida plus Michigan and Illinois reports
suy that June 3, 4, 6, 8, 11, 12, 15, 21, 23, 27, 29
and 30 brought forth good tropo QSOs with the
12th being exceptionally good for severul of the
gang. As many of the boys caught from two to four
of these openings. (Guess it means that if you're
there, you'll cutch them, and good conditions prob-
ably prevail many times when there just isn't
unybody there. Two meters also has its share of

“antenna  workers. K9AQP/1 compared the halo

" versus -a- quarter-wave vertical. Results indicated
that although both untennas are ubout the same in
open country the vertical appears to have an edge
in hilly and wooded surroundings. WA4BMC is
trying an 1l-element beam at 78 feet and comparing
it with 32 elements at a lower height.

Kathy Hall, WA20GA, saying farewell to Charles Kahn,

K2G1Z, at 4:00 A.M. as she prepares to take off (mobile)

for California. Kathy helped make the Amateur VHF

Institute of New York a great success, is a willing worker

and can be reached by mail c/o F. Calie, 802 Masonic
Ave., San Francisco, California.

W2IYR is now s.s.b. ou two meters and K30BU
lists a number of stations in 1, 2, 3 and 4 lands
who are operuting via that mode on 144 Me. Joe
(K30BU) sez: ‘‘Secms you only have to get on
for u little while with a good bit of power, before
vou stir up some good s.8.b. uctivity up and down
the eoast. But, if nobody gets on s.s.b. and calls a
few (JQs then nobody gets on at ull.” At Lemont,
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Pennsyivania, K3CFA has also been working on
antennas 'cause his came down during Muay. 1 -cuuse
of this cusualty Joel worked the June contest using
his log periodic and contacted five sections in one
hour. The beam is now back in operation having
been rebuilt, strengthened, ete.

Back in Michigan VW8PT worked W5RCI (715
miles) on June 11 and 12 on 144 Mec. and then
switched to 432. W5RCI was heard (running 5
watts) a 3-3-9 and gave Jack a report of 4-5-9.
Advice from W8PT: '‘High power is not required
on 432 Me. when the band is open. Just tell the guys
to get on!” So, get on! Recently WS8PT crected a
48-clement colinear at 83 feet und finds no differ-
ence in operation from the four 15-vlement Yagis
it 70 feet. On the 12th things picked up for WOHOT
in Illinois when he heard and worked 10 states on
144 Mec. in a period of about four and a half hours.

Thanks to The Carolina V. II.F. Society Ragchewer
und K4QIF we have the following information.
“During mid-Spring and eurly Summer, many 144-
Mec. operators are constantly on the lookout for the
possibility of Sporadie-# layer skip. There ure
many reports on record that, in part, substantiate
this phenomenon. W8KAY has worked several
stations on several different occasions that may
have been the product of two-meter £ skip. The
signals bore a resemblance to six-meter skip in that
they were very strong. These openings occurred
during extremely densc ionization of the X layer,
and, for the most part, there was no evidence of
weuther conditions favorable to strong tropospheric
openings. From Orlando, Florida, W4AWS reports
whut was probably ¥ skip on June 6. Around noon
Art worked WSKAY, W8YIO and W4WNH, and
he wus heard in Nebraska. The possibility of a
tropospheric puth at this time of day over this
distance is practically nil. Most all skip contacts on
144 Mec. have been very close to 1200 miles in runge.
The stations Art worked were somewhat closer, but
this was a north-south path.”

Along similar lines is u report relayed from
WA4SIQ, Maysville, Ky., by W4WNH. On the
morning of June 29, between 0557 and 0636 GMT,
W A4RIQ is suid to have heurd or worked the follow-
ing stations, all around 1[45.2 Me.: WB6GMX,
WB6FTD, WA6SQT, K7LCR, K7DU, KoCUX
and an Idaho station. All signals are reported to
have been weak and fluttery, in and gone in about
three minutes. As sporadic-# skip of such wide dis-
tribution is pructically unknown in 144-Mc. experi-
ence, we'd appreciate corroboration and additional
details from any of the stations listed.

DXpedition Reminder

In this column in the April, 1966, issue, we told
von of the proposed expedition of Rich Wujeiak,
K20JD/FPRCA to St. Pierre. We've heard no
more from Rich so presumne the trip is still on his
apenda for the period from September 4 through the
18th. Watch for him on 50 and 144 Me. aud par-
ticularly during any auroral sessions.

50 Me.

A thirst for knowledge and a eouple of weekends
on 50 Mc. have added a new v.h.f. addict to our
fraternity. W1CT sez that wanting to become more
familiar with transistors he decided to build the
WIHDQ A0-Mec. transistorized transceiver (Nov.,
1964 QST and V.H.F. Manual). After building the
unit of course he had to test it, so he took off for
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M¢t. Monadnock on one weekend and for Cuttyhunk
Island the following weckend. Only a few contacts
were made from the mountain but George attributes
this to the fact that he had only two crystals, 50.25
and 51.02. Contacts from Cuttyhunk were numerous
and included an *‘almost’’ contact with WA4MGT
who came back to a long CQ from George. Glad
vou’re havin’ fun, George, and believe me it gets
worse and worse (or better and better?)!

The month of June was u big onec for almost all
of our 50-Mc. OES appointces. KIMTJ, WB2RVE
WNS3EOP and K3FNG all report openings almost
daily. K1MTJ notes that Texas und California were
getting into Maine on the 6th; WN3EOP sez he
was hearing stations in Maritime, Canada, Iowa,
South Dakota, Nebraska, Arizona, ete., during the
Field Day weekend on 50 Mec. From Florida
WA4STJ, W4YRM and W4FP ugree that six
meters was open nlmost every day to such places
as Vermont, Washington, Oregon, California and of
enurse a number of the closer states. Jim, WA4STJ
sez that he finally worked all call areas in one eve-
ning on two-way 50-Mc. s.s.b. (June 25) and he did
it in three and a half hours. He now has 38 states
worked (35 confirmed) via 2-way s.s.b. plus 3 states
worked on 2-way RTTY. WA4LTS in South Caro-
lina hits ouly the high spots when he tells us that:
“ All states were heurd at one time or another during
June except KH6 and KL7. VP7CV and XE1PY
were in on the 1st in addition to 46 states. I picked
up Montana, New Mexico and Idaho to run my
total to 49 (48 confirmed). W4DGS and WA4SSJ
reported hearing ZS1s and “s on the 13th (?). June
25, XE1PY was heard and again 48 states. June 26,
g number of foreign stutions with FG7XT identi-
fied and a near miss with %S1?A at 50.162 Me.
Who was it?”’ Anybody else have any 7S informa-
tion? We'd surely like to hear it! Practicully the sume
story from ‘Tennessee via K4KYL and K4PZT.
Jim, E4KYL worked his 24th country on the 24th
when he worked TIZNA and his 25th on June 26th
when he worked FG7XT (on 50 Mec., of course).
Among other skip stations worked or heard by
WA3DMF can be numbered XE1PY, W6ANN,
WB6CKR, K7ILB, TI2NA, CO2DL, KP4COA,
K7YOF/7 und VP7NA. The snme good story from
(ESers in 5, 6 and 7 lunds, WASJVL, WA6FWU,
K7TES, WA7BSN and K7ICW. In addition to skip
and DX Bruce, WASJVL is working on a teletype
converter for his nuewly acquired Model 14. K7TES
observed openings ou 17 days and worked 22 states.
All call areas (except 1 and 4) were heard plus

K7ZWI at the 6-meter controls of W7GNP/7 on tower
Mountain, Arizona, 7627 feet above m.s.l.
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"Man at Work” could be the title for this photo of
WABKRH. However, he's just too *fixed up” at the moment
so it will have to be ‘"Man at Mike.”

VE3, VE5 and VE6. WA7BSN writes from Wash-
ington that June 2 was very good with a number of
(California stations worked, Nevada, Utah, Texas
and Iowa also being heard or worked with good
signals.

From K7ICW, “ Best month of activity and QSO
DX since June [959! EE and triple hop (or possible
multiple or 4 hop) conditions prevailed more often
than expected. Unconfirmed sources indicated that
a solar flare occurred during the afternoon of June
25, which enhanced to a considerable degrece spo-
radic £ und /F signals which were available to a
arean of the U.S. and Caribbean areas. WP7DD
was coming into Las Vegas S9 at times. Later,
FG7XT showed up (3980 miles) and was working
Wés over 4000 miles distance. Soon I heard a two-
way QSO between VP7DD and FG7XT on single-
hop K. at their end, and was able to rececive both
ends of the QSO on double and triple hop! Right
after VP7DD signed with FG7XT, I had a QSO
with the Guadeloupe station. Heard no KP4s during
this period, skip was too short! About ten minutes
after my QS0 with FG7XT I heard New Mexico
at 500 miles, short E,.”

W8CVvQ, K8VEX, WASKRH, WSMBH, und
K8AQA from Michigan all caught the .June open-
ings. WBCVQ sez that the Gulf States were the
most consistent; KS8VEX worked 18 States, VE4
and VES lands during the VHF-QSO Party and had
his first 50-Mc. RTTY contact with WA4STJ;
WSMBH sez WB8ADR/8 worked 10 states, VE3
and VE4 lands during Field Day; K8AQA noted
openings to all call areas and VE1. WASJYR writes
that although there's not been much time for operut-
ing all call arcas have been heard in Huntington,
West, Virginia, during the month of June. WA9FIH
in Illinois and WA9ABI in Indiana concur with all
other 50-Mec. operators that June was ‘‘a big
month.” Jim, WA9FIH, caught 23 days of apen-
ings and besides hearing all cull areas he heard
or worked TI2ZNA, VE1ARJ, VE4MA, VE4MA/
VE5, VE4MB, VE4YW, XEIPY and XE1ZQ.
Up in Minnesota WAQIDB heard 12 days of open-
ings and 16 states but sez that “ June 1 was probably
the hottest day on 52.525-Mec. f.m. with 3, 4, 5, 8, 9,
und § lands all in during the day via f.m.” A5
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ROBERT L. WHITE, W1WPO, DXCC Awards
GERALD PINARD, Club Training Aids

fD Requirements and Phonetics. Tot's
hope the reminder in August QST to comply
with FCC portable/mobile signing requircments
to include a statement of the geographical loca-
tion in which the portable or mobile is operated
will be heeded. It is perhaps due to the limitations
of propagation that FCC gives out fewer advisory
warnings or citations about this to the mobiles
on these bands! Since, in qualifying for an ama-
teur license, knowledge of proper use of calls und
ID is required, the number of violations is sur-
prising. Phonetics cun be used to ussist identifica-
tion but not to replace the use of a call, when
identifying. Phonetics, however, ure unnecessary
for the most part and should be used only in
instances where readability is a problem. The
prescribed order for callr ir to give the other
atation’s cull sign first and your call last. Under
tough conditions one cun use the call and the
phonetic. When culling wnother station it is
foolish and unnceessary to phonetically spell ont
the other fellow’s call. (He knows it alreudy!)
But the phonetics on vour own call, especially for
certain letters, is sumetimes helpful just prior to
standing by for replies. It is required thuat your
own call must be the last used, after a frans-
mission. Follow the F'CC’s specifications on trans-
mission of cull signs (Section 97.87) and you can
hardly go wrong.

New Numbered-Text Messages. We an-
nounce, ctfective September 1st, certain additions
in the C.D. Form 3 list of ARRL Numbered
Radiograms. The numbers presently used to
identify texts have not heen changed. However,
about a dozen new texts have been added, and
given new numbers. These make some new selec-
tions possible for vacation wuud holiday wishes,
use of exhibit stations, to provide congratulations
for new family arrivals ete. The staff review to
update our form will result in a gradual discon-
tinuance in the use of texts found to be an exces-
sive duplication of each other. These were mostly
in the seasons-greetings category. Our new (!D-3
indicutes for practically all cases (where an
originator nsing an old form seleels & number
NOT in the new list) which numbered texts in
the newest list should be delivered, to convey
closest to the desired meaning.

Our new CD-3 is available to all tratfic handlers
(gratis on radiogram request). The ARRL
Precedences and lHandling Instructions and =
Messuge Number Sheet are combined with this
'D-3 list of ARL TEXTS, and an example show-
ing how to use numbered radiograms. The texts

o8

ELLEN WHITE, W1YYM, Asst. Communications Mgr.
PETER CHAMALIAN, WIBGD, Communications Asst.

all should be especially useful in the coming holi-
day scason tratfic operations.

On Using CL and VA. When a station suys,
“clear,” says K6KA, “T feel that he really is
and he can be called without getting angry. 1f
clear, he s clear, and not awaiting some lust,
lust final transmission.” When two operators
cun make up their minds and conclude a voice
transmission this way, there’s no problem at all.
Jn c.w. work the use of the procedure gigns alone
should clue in fisteners ou the status that the
operatars desire. Uf o person ig at the very end
of his back and forth contact (and only then)

eng we st

rampe WebGH

al z3 6F @ (B
N

o indicate that -
I i

then he should mean it. If he doesn’t mean VA,
then he shouldn’t use it. The contact is really

to be properly polite one should wait for hoth
stutions to indicate, but if vou can hear but one
stution that makes it a little difficult. There has
perhaps been too much tendeney in DX work
to call a DX station right on top of the last
transmission of the station he is finishing with
and only by precise timing, of course, can one
avoid blotting out essential parts of a contact,
which may hold cverybody up, if a repeat is
required. To clarify “‘recommended use” we
reproduce Operating Aid /2 herewith. Note

that CL should never be confused with VA.
An exchange of SKs shows when a station is
elear, und may be ealled. CL on the other hand
is used only when a station is going off the air
and will not listen for further calls.

More Top-l.evel Code Proficiency Certifi-
cate Issuances. Again we take pleasure in re-
porting the names or calls of those earning top-
level certificates, January through June 1966,
in the W1AW/W60WP monthly run-offs at
30 and 35 w.p.m. Only 5% of our nilial cer-
tifications arc at specds this high, and only 159,

QST for



of those attaining c¢ndorsement stickers that
show advance in skill ‘“make” onc of the two
top levels.

All amateurs (and prospective amateurs) are

urged and invited to use our twice-nightfy code .

practice sessions from WI1AW. We cover the
whole 5 to 35 w.p.m. range of speeds each week
and vou can find us by checking our listed fre-
quencies to sce which is best for vour locution
at the scheduled time. Our certificates are
awarded starting at 10 w.p.m. but space purmits
only listing the top awards. We now espcciully
commend those recciving certificates or en-
Jorsements, as listed below:

ARRL Certified at 35 w.p.m.

WAICQW* K3WNL W4YGY  WINGW
WiDAL* WA4CNH WASDFR* W8DJD*
WIPJE WA4NBT* W5GHP*  WRGDW
WB2ERK* W4OWE WASKAS* KRRXD*
WB2RBA* K4SMO/W5CFT WB6KIF* WA9CTN
WABKEQ/WASPLY* WA4SOL* WATAGY K@OAL*
WASESL K4TUA w7JoQ* KW6CF/KL?
VO2AG

E. Bernhard Olson, Old Greenwich, Conn,

ARRL Certified at 30 w.p.m.
WAICQW* W3URE WA5AWO WABCFJ
\W1DAL W3avDX* \V5FBJ* K8YSO*
WIWFZ* WB4BMW  WSLML* WAQAXL*
WB2HZY* \W4JHU* WASNOM*  WAIFCK
WA2ZXL KALND* K57ZCA* WA9HIM
WABAHK WiaMVE WBAIMH/7 \WOIZF
WASEEQ/WASPLY WA40XG WAG6TZN* K9YBC*
WASFQU W4PZS* WeJZK* WeBGX
W3JGH* W4TGB WAGWNG* WeGxQ*
W3TZW WA4UBH* WA7BSG* WAVBR

VE3CPO* VE3EAW* VE3GBW*

Thomas M. Ellison, Jr., Pensacola, Florida: Ralph D. Fair, Seville,
Ohio; W. F. Lewis, Duluth, Minn.; Robert Pinheiro, Bethpage, N.Y.

% Endorsement Sticker

Re VHF Repeaters and VHF Contest
Scoring. Activity in the v.h.f. contests has
brought in onc or two questions about repeaters.
Most amuateurs want to operate in a sportsman-
like manner in contests, if given the chance. Use
of repeater stations for v.h.f. contest QSOs is
contrary to the contest rules on at least two
counts. Reports have to be deleted when known
to have been made and reported by operating in
4 lurge way through a “repeater.” If somconc is
manning a repeater station, sure you can work
him just like you can work any other station on
the band. A single score-count is possible if you
work the repcater. Also one instead can work
through the repeater for a point (this is like
working the repeater) but one eannot work the
repeater and work through the repeater at the
same time for two contacts. If there is a contact
made through the repeater, also, it can’t count
for any exotic or additional Scetion. This i like
working the fellow manning the repeater and the
Section where the repeater is located.

Tulsa Has an AREC Kit. In these pages last
July we detuiled an eleven-point cimergency
program, as put forward in New Orleans. [t
involved important training and uwlerting plans
every Public Service Corps group should adhere
to. Individual Local Preparedness of cvery
amateur, and every group member is important.
At this time we want to commend the leadership
at Tulsa, Okla. and report bricfly the measures
taken there. Kach amateur in the organized
amateur group under Tulsa’s KC, K5ZCJ, is
provided with & folder or kit entitled TULSA
EMERGENCY PLAN. This contains (1) A
Tulsa city map; (2) The full AREC membership

ARRL invites every amateur to try his hand
at frequency measuring when W1AW transmits
signals for this purpose starting at 0130 GMT,
Sept. 8. CAUTION: Note that since the date is
given in Greenwich Mean Time the early run of
the frequency measuring test actually falls on
the evening previous to the date given. £zample:
In converting, 0130 GMT, Sept. 8 becomes 2130
EDST Sept. 7. The signals will consist of dashes
interspersed with station identification. These
will follow a general message sent to help listen-
ers to Jocate the signals before the measurement
transmission starts. The approximate frequen-
cies used will be 3502, 7041 and 14,034 lc. About
414 minutes will be allowed for meusuring eich
frequency, with long dashes fur measurement
starting about 0136. It is suggested that fre-
quencies be measured in the order listed. Trans-
mission will be found within § or 10 ke. of the
suggested frequencies.

At 0430 GMT, September 8 W1AW will trans-
mit » sccond series of signals for the Frequency
Meuasuring Test. Approximate frequencies will
be 3545, 7070 and 14,094.

Individual reports on results will be sent to all
amateurs who take part and submit entries.

FREQUENCY MEASURING TEST
SEPTEMBER 8

When the average accuracy reported shows error
of less than 71.43 parts per million, or falls be-
tween 71.43 and 357.15 parts per million, par-
ticipants will become eligible for appointment by
SCMs as Class I or Class II OOs respectively.

This ARRL Frequency Measuring Test will
be used to aid qualification of ARRL members
as Class I and Class II observers. Present ob-
servers not demonstrating the requisite average
accuracy will be reclassified appropriately until
they demonstrate the above-stated minimum
required accuracy. Class I and (lass II OOs
must participate in at least two ¥MTs each year
to hold appointments. SCMs (see listing page 6)
invite applications for Class III and IV observer
posts, good receiving equipment being the muin
requircment. All observers must make use of
cooperative notices, reporting activity monthly
through SCMs, to warrant continued holding
of appointment.

Any amateur may submit measurements on
one or all frequencies listed above. No entry
consisting of a single measurement will be eligi-
ble for Q57 listing of top results. Listing will be
based on overall average ncceuracy, as compared
with readings made by a professional lab.
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roster with Red Cross and (‘D telephone num-
bers: (3) Bus. and Residence numbers and ad-
dresses for the 50-member group (with data on
bands, emergency generators and assignment.; (4)
The 5-page plan, information on h.f. and v.h.f.
circuits and the communications centers: (5) A
how-to-report-disusters form; (6) A ¢ Brief Proce-
dures Plan-Card” for station posting. A nice job
ZCJ.

Individual Responsibility. We can hardly
imagine any amateur in hirs right mind who would
refuse to go silent (QRT) or change frequency
(QSY) to assist in amateur transmission of
medical information to a mercy flight, or to yield
a v.h.f. frequency for reporting a highway
smash. Who in his right mind “will denounce a
MAY DAY”'? We're told by IX6ITTW that all of
these things occurred!

It is incumbent on those amateurs who may

BRASS POUNDERS LEAGUE

Winners of BPL Certificate for June Traflc:

Call Rel, (el Total
K6BPI. 50! 232 9691
K1 3432
20 33R4
e 2624
6 26811
R 2550
132 2119
201 18563
39 1593
5% 1283
5 1166
7 1139
[} 1082
0 1058
R 945
56 921
8 vl
1 R49
14 R4A
48 433
7 764
1£3 695
..... O 693
128 669
b 854
5 6837
10 620
42 607
) 607
3R 595
WAQAIAW 1 586
WOHR 1 555
26 547
16 541
+ 522
200 519
S . 3 518
late Report: o
WAQGHZ (l\IE.V) ..... 8 &80 194 512
More-Than-One-Operator Stations
WﬂYDl{ 7 4499 127 72 RR48
KBO HR1 578 3 1206
}\GM(’ 235 225 1R 510

BPL for 100 or more oripinations-plus-deliveries
WA4TLIM 56.4 W 4RH-\ 156 KuJPs 102

WAIATQ 2K <

WATVUR 554 3 RRRKMQ

WAIBMC 262 ) vQ 12 T.ate Repo

RIBOS 182 KIRCD 111 WB4ABF (Mav‘ 348
WAPQP 185  KUWMP 109  WSGHP (May) 171

More-Than-One-Operator Stations
W50K 249 WHZRWD 171 W L;:lc Report*

BPL medallions isee Aug. 1954, p. 54) h
awarded to tho (ollawing amateurs since lagt momh 8
Ilisting:  K1GPH. WBZ2RBA., K3SOH. WA4YDT,
WRBAQXY, WARKME, KHLNE WARQND

The BPL {8 open to afl amateurs in the United States
cianada and U.B. Possexsions who report tn thelr SCAT
a mesgage total of 500 or a sum of origination and de-
{ivery points of 100 or more for any calendar month,
All messuges must be handled on ainateur lrcquenclcn
within 4% nours of receipt in standard ARRL for:mn.

have to usk for cooperation to move or yield a
frequency or stand by while emergency traffic
is handled to do so tactfully and intelligently.
Instant compliance should be the rule of the
day. This is essential for humanitarian reasons,
not to get into the penalties presceribed by the law
and regulation for wilfully interfering with such
necessary circuit operations when called for.
Join a Club. Most clubs welcome new mem-
bers, whether newcomers or specialists. Many
clubs hold Licensing Clusses to assist the interest-
ed newcomer to become a fully licensed amateur.
Many prospective amateurs, remote from a local
club, manage to study ARRL and other publica-
tions and with the help of W1AW’s cade practice
at different speeds make the grade for u license.
Nevertheless, we want to emphasize the great
value in associating with other amateurs. If
you belong to & group, you have a greater chance

A.R.R.L. ACTIVITIES CALENDAR
(Dates shoiwrn are in (GMT)

Sept. 8: Frequency Measuring Test
Sept. 9: CP Qualifying Run — Wo6OWP
Sept. 10-11: V.IL.F. QSO Party

Sept. 16: CP Qualifying Run — WIAW
Oct. 7: CP Qualifying Run — W60OWP
Oct. 8-9: Simulated Emergency Test
Oct. 15-17: CD Party (phone)

Oct. 15: CP Qualifying Run — W1AW
Oct. 22-21: CP Party (c.w.)

CP Qualifying Run — W6OWP
12-11: Sweepstalkes Contest (phone)
Nov. 15: CP Qualifying Run — WIAW
Nov. 19-21: Sweepstakes Contest (c.w.)

OTHER ACTIVITIES

‘The following lists date, name, sponsor, and page
reference of Q&7 issuein which more details appear.

Aug. 27-28: All-Asia DX Contest,
JARL (p. 83, last issue).

Sept. 10-11: Pan Americano Peru Con-
test, RCP (p. 93. this issue).

Sept. 10-11: WAE DX Contest, phone,
DARC (p. 134, last issue).

Sept. 17-19: Washington State QSO
Party. Boeing Employces® AR Society,
(p- 126, this issue).

Sept. 17-19: Pennsylvania QSO Party,
Nittany ARC (p. 103, this issue).

Sept. 17-18, 21-25: Scandinavian Ac-
ivity Contest, EDR (p. 92, this issue).
Sept. [9: WIEIA High Speed Code
Test, Connecticut Wireless Assn. (p. 102,
this issue).

Sept. 21-25: VE/W Contest, Montreal
ARC (p. 57, this issuc).

Oct. 1-2: WADDM Contest (p. 93, this
issuc).

Oct. 1-2, 8-9: VK/ZL Test, NLART (p.

2, this issue).

Oct. 1-3: Massachusetts QSO Party,
M.I.T. Radio Society (p. 120. this issue).

Oct. 15-16, 29-30: VU2/1S7 Contest,
ARSI (next issue).

Oct. 19-20, Nov. 2-3:
(p. 88, this issue).

t

YL/AP, YLRL
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to visit a fellow amateur's station, to learn “ham
lingo,” and to pick up practical tips on ways to
do things! Progress is much slower when one is
ot his own than when he has the advice and
experience of others!

There are over 1,300 active ARRL-affiliated
amateur radio clubs. The League assists clubs on
request with outlines for radio study, suggestions
for getting publicity, and TVI kits (for the club-
committees), and each ARRL-affliated club
may, on its request, loan-book visual training-aids
(as listed in TA-21). Specimen club constitutions
and advice are available for any and all groups of
amateurs desiring to form amateur radio clubs.
The League thoroughly believes in the club prin-
ciple. Not the least in the list of advantages in
affiliation is that a club receives weckly bulletin
information from Hq. on matters of concern to
the amateur fraternity. — K. E. H.

SUGGESTED
OPERATING FREQUENCIES

RTTY 3620, 7040, 14,000, 21,00 ke.
WIDE-BAND F.M. 52.525 146.94 Mec.

GMT CONVERSION

To convert to local times subtract the following hours:
ADST -3, AST —4, EDST —4, EST -5, CDST -5,
CST —6, MDST --6, MST -7, PDST -7, PST -8,
Hawaiian — 10, Central Alaska — 10.

A convenient GMT conversion card is available, free of
charge, from the ARRL communications Department, 225
Main St., Newingtun, Conn. 06111,

DXCC Notes

Reference is made to paragraph numbered 4 of DXCC
Noter which appeared in January QST, page 90. Responsive
to correspondence, and views of League members expressed
directly to Headquarters und through the Board of Direc~
tors, the indicated date of January 1, 1967 for implementing
a change with respect to certificates and endorsements for
voice DX work has been postponed indefinitely.

& DX CENTURY CLUB AWARDS

From June t, through June 30, 1966, DXCC Certificates and Endorscments based on rontacts with 100-
or-more rountrleq have been issued by the ARRL Communications Department to the Amateurs listed below.

Hew embero

WA2SFP. .. 208 WBEFYW. . 124 UASKBO ... 108 WA2YRYV... 014Q 02 K2PKH. ...
220 . 8 WR2IIT. . | WAQGQT 02 (A
13 HK3HY. 57Z4IR.,.....
3 K4ARO
1 PE2EVO,
1 PYIBYK. ..
1 : SMSBTR.. .
0 33 SMBCZU', |
OL (ABYV..... 1TARKZO .
\VAIAKL UA4ZA .. ... UBSIU, ..., .
K2BYX....100 WB6KIL. . 100
QMddeteﬁéanc
VE3LZ..... 104 WB6ABL. 10:4 W4ZDK. oL K2PZI¢.
\V“\()U 104 WSIBX. ...103 DI3RE. .. .. 00 KAKZ7
NJ4V7Z. ... 103 WARLUC. . . 102 I8VH. ... SM5BPZ
DM2AEC...103 UAITT. ... 101 KlWYD 100 W3AB
UAICX..... 103 WICNQ....101 K2PKH....100 WA40QO .. .100
F5JA....... 1 10 ZP5IT...... 05 WB6JWY... 100
Endornsements
Endorsement listings through the 300 level are given in increments of 20, above the 300 level
they are given in increments of 10. The totals shown do not necessarily represent the exact
credits given but show only that the participant has reached the endorsement group indicated.
310 W1YYM WB2EPG W6BCT SM5RK (12AJB W3AG 11BAY 140 WB2PGM K9YRC
W2ZKQ W2PZI wovQ VE3ILZ K5LIL WA4GCS KI10ZR  JATMN  WoUTQ UD6BW
300 W6ERS 240 WI1BFA SM3SBNV W6DYJ WHBXG KIEUW ZL2VN VE2RB
vE2Yy(  WBLY CR6AL 220 WA4FKL VKSKO  WB6LZL WIRLV K4KLR WIDYE
EP4RK FRAT (330ZU WA4WIP WIWLL W7RVM WB20'KO K5TYW 120 \VIO%P
WAGTGY 260 OKIMP  KILPL W4ZX1 GRZU W3KID KRPYD DJIQT YAUHN
W8 N\'V K4EZ OK3EA K8EHD 1 A9JDV K9ZXG HMS5BF  WARTKQ
Q OH2YV  W2MEL PA¢VO 200 LAIH 160 W9FSX  LASPF  JA2AB W7YBX
28% WA2CBB WSLZG  SM5AM  I'8CW SP8YA EP3AM 4X4HK UA3KAO KSLMG WSKELE
VE6T
Zadioteletione
300 W2CZF VERTP WBQNW  W2FXA IT1GAI 180 Wi1BAB K2F7ZA K2PI1U
W4EEE W4HUE  W2JLH W5JWM  KBAXG (*X2CN WA4GCS  K3BNS K4GXO0
280 WsCUT WA2WVL 220 SM5RK K4PQV WB6GOV  K4PQV KAUFE
WA2SFP WHB2EPG KID VYO1BD W2EVV W8LUZ OK3FA
240 W3BSC SN’SATN FX(‘W WA2VOH 140 VE2RB
260 K2YLM W4NI W2CES HE3AFB  WA4WIP 160 IYRK 120 WirxXp
EAIGH EP3AM VE3IBST 1LAG
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CODE PROFICIENCY PROGRAM

Twice each month speciaul transmissions are made to
enable you to qualify for the ARRL Code Proticiency (‘er-
titicate, The next qualifying run from W1AW will be made
Sept. 16 at U130 GMT: Identical tests will be sent simmultane-
ously by transmitters on c.w. listed frequencies. The next
qualifying run from WOGOWP only will be transmitted
Hept. 9 at 0400 Greenwich Mean Time on 3500 and 7129 ke,
CAUTINON! Note that since the dates are given in (ireen-
wich Mean Time, (lode Proficiency Qualifying Runs in the
United States and (anada actually fall on the evening
previous to the date given. Example: In converting, 0130
GMT Sept. 16 becomes 2130 EDST Sept. 15,

Any person can apply. Neither ARRL, membership nor
an amateur license is required. Send copies of all qualifying
runs to ARRL for grading, stating the call of the station
you copied. If you qualify at one of the six speeds trans-
mitted, 10 through 35 w.p.m., you will receive a certificate.
1f vour initial qualification is for a speed below 35 w.p.m.
vou may try later for endorsement stickers.

Viaily tape-sent code practice transmissions are available
on an expanded basis this season. These start at 2330 and
0130 GMT and are sent simultancously on all c.w.-listed
W1AW frequencies, with about 10 minutes practice given
at each specd: 573 10 13 20 and 25 w.p.m. on Sun. Mon.
Wed, Fri from 0130 to 0235; 15 20 25 30 35 w.p.m. on Tues.
Thurs. Sat. from 0130 to 0220; 10 13 and 15 w.p.m. daily
from 2330 to 2300 GMT. [All days arein GMT.)

To make the practice more beneficial the order of words
in each line of the text is somnetimes sent reversed. The
(130 to 0220 GMT runs are omitted four times each year, on
Jesignated nights when Frequency Measuring Tests are
made in this period. To permit improving your fist by
sending 7n step with W1AW and to allow checking strict
uccuracy of your copy oun certain tapes note the GMT
dates and texts to be sent in the 0130 to 0220 GMT practice
ou those dates.

Date Subject of Practice Text from July QST
Sept. 7: It Seems to Us, p. 9

Sept. 13: An Amateur Application of Modern [Filter Design,
p. 14

4 Readout 4.C.-Line Voltmeter, p. 20

: Stable Microware Oscillators, p. 38

Subject of Practice Text from Understanding Ama-
teur Radio, First kdition

Visualizing Selectivity, p. 51

Bandwidth and Skirt Selectivity, p. 53

19:

90

Sept.
Sept.
Date

27:
30:

Sept.
Sept.

C.D. ARTICLE CONTEST

This month’s winner in the Communications De-
partment Article (lontest is Mr. Paul C. Amis,
W7RGL, and his article appears vu the facing page.
Periodically the best articles submitted for the
“CD (‘ontest” will be ¢hosen to appear. with the
winner electing to receive {a) & bound 1966 Hand-
hnok or (b) a ST binder. League emblem and the
ARRL DX map.

High Speed Code Test, Sept. 19

Twice each year a small but select group of e.w. speed-
sters makes an attempt to copy, for the record, speeds
higher than those transmitted by W1AW, This program is
sponsored by the C'onn, Wireless Assn. and consists of high
speed code practice every Monday (Sunday evening local
times in U.S. and Canada) at 0130 GiMT and twice-annual
tests for certification. The next such test is scheduled for
Sept. 19, starting at 0130 GMT. Speeds start at 40 w.p.m.
for f‘ertiﬁcation and progress in S-w.p.m. increments to
60 w.p.m., five minutes of plain language at ewch speed.
Copy of one minute of consecutively-sulid text of any
transmission will qualify you for certification by ("W,

Although only club station W1EIA transmits the weekly
practice, we now have five volunteer stations transmitting
the certificate-testing riuns. On Sept, 19 (Sept. 18 local
times) we hope all five will again be available. Tentative
frequencies are 3637 (W1EIA), 3640 (W6EOT), 3653
{WAFA), 3665 (W5QMJ), 3600 (K6DYX), 7115 (WAEQT)
and 7120 ke. (WIEJA). Most run «uite high power. All
stations transmit the sume text using copies of the sume
tape. Take a listen to WI1EIA's announcement (prior to
the code practice) for any late info on the above tentative
schedule; we start sending this announcement s month
before the test — August 22 in this case.

There were 27 copiers of the March '66 test run, of
which 22 qualified. Many others advised us they tried but
were not submitting copy; we estimate ubout 50 or more
were having a go at it. The following qualified at the spceds
indicated: At 60 w.p.m. (1): WSIPC and W7FKEK. At 50
w.p.m.: W2LYH, WA3ESL, WiOWE, W5FRZ, WATAFQ.
At 45 w.p.m.: K1ZND, W2RF, W6KGW, K6SST, WAS-
GYT. At 40 w.p.m.: KI1ESG, WB2DXM, WA4FIM,
W4RHZ, W6ENA, W7AMP/4. W7BHH, WA7DLQ,
WSCHT, WASKPO.

iike to try it? 'I'here is nothing to lose! September 19,
0130 GMT, on one of above frequencies. — IFINJ M.

1 r.v.-1 A.M. EDST, Saturday 7 p.M.-2:30 A.m. KDST

3 RTTY OBS (bulletins) on 3.625, 7.045 and 14.095 M

W1AW SCHEDULE, SEPTEMBER 1966

The ARRL Maxim Memorial Station welcomes visitors. Operating-visiting hours are Monday through Friday

in 225 Main Street, Newington, Conn., about 7 miles south of fTartford. A map showing local street detail will be
gent upon request. The station will be closed Labor Day, September 5.

QMT* Sunday Monday 1'uesday Wednesday 1hursday Friday Naturdny

000V *W-OBS! CW-0OBS! C'W-0OBS! "\V-()BS‘ CW-OBS! CW-OBSt
0020-0100% ... ... el 3.5550 14.1 4.1 7.08¢ 14.1

010 Phone-() B2 Phone-0OBS?  Phone-OBS? Phone-v()FS2 Phone-OBS2  Phone-)BS?
0105-0130% .. 145.6 3.945 145.6 50. 1.82 21.41

0130 (.ode Practice Daily! 15-35 w.p.m. TThSat., 5-25;w.p.m. MWFSun.
0230-03004 ... ... e b 3.835 7.08 1.845 7.08 3.555

0300 RTTY-OBS3 .......... RTTY-OBS3 RTTY-OBS3 RTTY-OBS? RTTY-OBS2 RTTY-OBS3
0310-03:30% Cresence sesesaraes 3.6235 11.095 3.625 14.095 3.625

03530 Phone-OBS2  .......... Phone-OBS? Phone-()BS2  Phone-OBS2 Phone-0BS2  Phona-QBS2
0335-04004 .. ........ . 7.255 3.945 7.255 3.945 7.255

1400 CW-0OBS! CW-OBS! CW-OBS! CW-OBS! ,‘\V-OBS‘
0420-05004  .......o.. Ll 3.5550 7.08 3.945 7.086 4.555
1700-1800 21/28% 21/285 217288 21/28° .
1900-2000 7.255 14.28 T.2565 14.28
2000-2100 14.28 14.095 31 /285 7.08
2200-2300 21.0758 14.1 7.255 14.28

2330 Code Practice Daily 10, 13 and 15 w.p.m.

1 OW. ORS (bulletins, 18 w.p.m.) and code practice on 1.805, 3.555, 7.08, 14.1,
2 Phone OBS (bulletins) on 1.82, 3.945, 7.255, 14.28, 21.41, 50.7 and 145.6 Me.

+ Starting time approximate. Operating perind follows conclusion of bulletin or cede practice.
& Operation will he on one of the following frequencies: 21.075, 21.1, 21.41, 28.08 or 28.7 Me.
€ W1AW will listen in the novice segments for novices on band indicated before looking for other contacts.

Maintenance Statf: Wis QLS WPR NPG. * Times/days in GMT. General operating frequencies upproximate.

and Sunday 3 P.M.—-10:30 p.p. KDST. The station address

21.075. 50.7 and 145.6 Mec.

¢. 170/850 cycle shift optional in RTTY general operation.
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“Radiomanship”

BY PAUL C. AMIS,* WZRGL

FTHRRE are those who suy that the present-day

radio amateur is little more thaun aun *“appli-
ance operator” who is unable or unwilling to
understand the toys he plays with. They point
out, for instunce, that the emergency communi-
cation aspecet, of our activities has been withered
by the blast of mobile CB units und imported
Walkie-Tulkies. They equate the educational
aspect of a modern ham station with that of a
color-TV set: each can provide some measure of
mental upgrading, perhaps, but unless you are
4 sponsor or manufacturer, there is little lasting
benefit. At the drop of a juw, these malcontents
will conclude that since, to their knowledge,
modern hams have been  technically euchred
out of the invention field, their utilitarian im-
port is approaching zero, that they occeupy com-
mercially desirable spectrum space, and, there-
fore, ure not worth suving.

While these observations may have some
truth buried in them, the point remains that
the basic skill of amuteur radio to establish and
maintain communication continues to he for-
gotten. That one primary art form tends to be
glossed over us 2 pscudo-scienee, or never ob-
served in the first, pluce. This accomplishient,
call it Radiomanship, is cultivated, to some
degree, in every active awuateur. It is the skill,
or necessary ability if vou will, which separates
the radio amateur from the citizen band and
the commercial operator. It has little or noth-
ing to do with vue’s ubility to copy high-speed
code ur to acquire technical acumen: its growth
i discrete from the amount of expensive equip-
ment purchased for the shack, or text books
studied for the mind. It is & communication
awareness which is acquired by applied osmosis
and requires continual contact with jum-packed
ham bands and a flighty ionosphere. The han-
dling of traffic from s high-power station, on a
clear channel, or the sporadic use of a trans-
ceiver over a five-block path on Channel 11,
does not tend to cultivate it. It blooms only
under infernal interference, is fostered by sickly
signals, and feeds on heavy doses of adverse
band conditions and static. Yet most of us who
have acquired a modicum of Radiomanship never
fully realize it, much less understand it. What
makes & ham sclect one specific band, at one
specific time, to make s certuin specitic long-
haul contact? kKxperience? Puartly. Propagation
theory? Partly. Skill? Not necessarily. A sixth
sense derived from long hours of observation
plus un inborn hunch? Undoubtedly. Have you
ever noticed how often hamdom’s top )Xers
can be found on a normally *‘dead” band, at a
" Route 2, Box 2378-B, Bainbridge. Island, Washington
98110
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normally “wrong” time of day, but at the
“right”’ time to work some rare DX who just
happens to be there? Have you ever watched
an experienced phone operator dig through three
or four layers of QRM during Field Duay to
work stations whose signal substance borders on
the ghostly? tuave you ever noticed that the
strong Sweepstakes Contest leaders always work
the auswering station who won'’t stuy around if
ignored? How does he know that a particular
station should be worked tirst? Have you ever
watched a v.h.f. man work DX during a meteor
shower or sporadic E? He knows exactly where
to point his beam: exactly when and how long
to cull; and under the toughest of marginal
contacts, knows cxactly who called him, and
what was said. Have you ever noticed the touch
that Radiomanship inspires? The calloused hand
which cannot be trusted to dry a delicate tew
cup will tune & receiver like a caress with the
deft and surcness of a surgeon's sculpel.

This acquired ability to wou the fickle mis-
tress of radio communication is probubly re-
tined to its purest state by the vadio amateur.
He learns how to read un-readable signals, to
communicate on dead frequencies, to be u radio
man under interference circumstances border-
ing on the impossible. There are no books to
learn this art form; there are no courses of in-
struetion which espouse it. It must be acquired
in the solitary clutter of a ham shack, with the
heart ranging as it will beyond the glowing
window of the recetver dial.

In u world where technological advancements
tend to outpace the individual, where just run-
ning some device, whose design is totully beyond
our ken, takes study and application, the art of
Radiomanship becomes a rarer thing. When a
commercial or military circuit cannot puss
traffic over a given distance at all times, we
provide & more powertul transmitter. The oper-
ator does merely as he must — he uses the
equipment, provided, or he reports that **com-
munication i8 impossible due to propaguational
disturbances.” A radio amateur, while he may
have no powerful transmitter or state-of-the-
art equipment, has, and is learning, the etherial
sixth sense of the true communicator. He mukes
do with his equipment at hand, but he bholsters
his ironmongery with the feeling that such-and-
such is the band to use, and that so-und-so is
the time to try, and that the other station, be
he at the other end of the state, the country, or
the globe, will be waiting for him at that precise
kilocyelic intersection.

In this day and age, n tape recorder or u
computer can talk; but it still takes skill to
communicate, |
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e All operating amateurs are invited to
report to the SCM on the first of each
month, covering station activities for the
preceding month. Radio Club news is
also desired by SCMs for inclusion in

these columns. The addresses of all
SCMs will be found on page 6.
ATLANTIC DIVISION
DELAWARE—SCM, Roy A. Belair, W3IYE—RM:
W3EEB. SEC. K3NYG.
et Freq. Laocal T'ime Days
DEPN 3905 ke. 1800 Sat.
DSMN 50.4 Me. 2100 Tue.
Dover 6 & 2 50.4 Mc. 2000 Wed.
KCEN 3905 ke. 1300 Sun.
Renewal : K3GKF as OBS. Appointment: WA3DYG us

0. The Dielaware Amateur Radio Club’s new otficers
arc K30HI, pres.; WA3DYG., vice-pres.; K3NHL, secy.-
treas. WA3CRU is wourking as a life guard for the sum-
mer. WABDUNM iz on 40-meter x.3.h. W A2NXF/2 ix now

K3UON in Dover and active on 75. 20 and 2-meters.
T‘rufﬁc \VSEEB 120, WAIDUM 9, WA3CRU 5, K3NYG
5, W3IYE3

EASTERN PENNSYLVANIA—SCM, Allen R. Brein-
er, W3ZRQ—SEC: W3ELI. RMs: K3YVG, W3EML.
K3MVO. PAMs: W3FGQ, W3SAO. The EPA C.W. Net
hud a QNI of 249 with QTC 228 and meets daily on
3810 ke. ut 2330Z. The Pennsylvania Training & Traflic
Net, PTTN., had QNI 287 with 200 QTC nnd meets
dallv on 3610 ke, at 2230Z. The K. Pa Kmergency
Phone & Tratlic Net had QNS of 449 with QTC ot 216
und meets daily on 3917 kc. at 1830R. WASFWT is the
new EC for Adams County and held the first drill from
& fullout shelter. W3AES and W3FGQ are nuw QOs.
WABCFU is pres. of the West Pittston High School
RC, WA3GBI. W3DRS changed his QTH. K3YVG is
active on 6- and 75-meter RTTY. K3MYS received the
BPL medallion. W3GYH wus a visitor at W3VR and
W3CUL. New Gear Dept.: WASDWD, a unew General,
added a quad antenna. K3HTZ is on the Dean’s list at
(ollege and added a quad. WA3CKA added a Matchbox
and HAS5 v.f.o. K3HLU graduated from Lehigh Univer-
sity and is on active dnty with the Air Force. W3BUR
spent 2 weeks in Maine and Canada. New club officers:
North Penn ARC—I\SROK pres.: K3HNW, vice-pres.;
H30ZB. treas.: W3ADX, secy. Mt. Airy V.H.F. Club—
W2EIF, pres.: WSLHF vice-pres. : W3SAO, secy.;: W3-
MYVF, treas. W3ID still s doing zround work around the
shack, landscaping, that is. A new station active on 6
meters in the Penns Park area is WASBXR. WA3BKP
wurked his first sporadic-E. a WASJES in Oklahoma.

K3QCQ. iun Lebanon, has held regnlar 6-meter skeds
with KIABR in Rhode Island. W3FNF, after a long
lapse, is back on 6 meters. W A3FTJ is active on 6 meters
from Lititz. W3VAX, an OES, has been experimenting
with mohile antennas. Your editor acknowledges receipt
of Ficld Day messages handled in the proper manner via
amateur radio from the following: \WA3BBI, \W3LXN.
K3FLT, W3BN, K3SPX, WA3AJT., W3BTN, W3VAP,
W3TVK and W3ATR. Don't forget, reference your FD
message, the 11.S. mails won't be operating in the event
of an actual emergency. Traflic: W3CUL 3432. W3VR
846, W3EML 764, K3MYS 518, WA3ATQ 438, K3MVO
181, K3FSV 148. W3KGQ 123, K3YVG 119. W3ZRQ 101.
W3FAF 100, W3KJJ 80, W3AIZ 72, W3JKX 69, W3VAP 68,
WA3AFI 50. W3RV 49, WA3CKA 48, K3TNL 46. KIWEU
41, W3MPX 38, WA3BLZ 37, WA3BYH 34, W3CBH 32,
WA3CCC 23, K3FLT 23, K3WAJ 22, WA3RSV 20, W30Y
14, WA3CTFU 13, WA3BBI 12, W3ELI 12, K3ZSK 12, W3-
BFF 9. WA3FWT 9, W3KEK 8, W3ID 3, W3OML 2,
W3PVY 2, K3BIG 1, WA3BJQ 1, WA3RZO 1, WA3BDQT 1,
W3LXN 1, K3NKO 1, K3RCM 1, K3TZY 1, K3VDT 1,
K3VRH 1, K3YYN L

MARYLAND-DISTRICT OF COLUMBIA—3CM,
Bruce Boyd. W3QA—SEC: W3CVE. RMs: K3JYZ, W3-
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II)J%% W3QCW, W3UE, W3ZNW. PAMs: W3JZY, K3-

Net Freq.  Time Days Sess,  QTC  Ate.
MDDS 3643 0130Z Daily 30 66 2.2
MEPN 3820 2200Z M.W.TF. 23 23 1.0
MEPN 3820 17002  »-8

Field Day and vacations! This report for June was pre-
pured in the hills of New Fngland. WA3CRA will bg
ready for DX after two weeks vacation in Utah. K3ZIX
is in 4-Land for eight weeks. K3QDD_has a summer jub
with the KCC., W3ECP attended the 50th unniversary of
his class at Syracuse University, K3ZSL and W3LBC ure
off the uir for the summer. W3MCG ix looking for a
bigger antenna farm while on his vacation. W3EOV is on
board his hout the 73-¥8 New appointments: K3IURE
long active in MSTN, is now OPS. WN3ELA, a uew
OES in D.C., is urganizing a Novice net on 2 meters.
V.H.F.: WA3CFK ix the new net manager for the (‘um-
herland Vallev Net on 2 meters. WN3EOP worked many
Washington and Baltimore stations on 2 meters from his
portable loration on South Mountain. The inountain
blocks reception of these stations at his home in Hagers-
town. K3LRR encountered many 6-meter openings dur-
ing June. Field Day and traffic: K3LFD handled much of
the FDD messages to the SCM. K3NCM spent Field ].)av
with the Krederick ARC. In addition to ruuning up

high traftic total, WA3BTA is writing the MDDS pa;ze
for the MDD Flyer. W3WTW is looking tor new AREC
members in Montgomery County. K3CYA continues to
track down intruder stations. Silent Keys: ‘Deep regrets
foullow the Silent Keys of two plommunt amateurs in our
section, \W3FFP and W3PQ. Traflic: (June) WA3CFK
175, WA3BTA 157, W3TN 139, W3EOV 56, K3GZK 40,
W3ZNW _29 W3WTW 18, WA3CEK 11, W3MCG 10, W3-
ECP 8, K3iQDD 3, K3URZ 3, h3NQM 2, K3LLR 1.
(May) K3ZSL 19, W3CQb 17, W3WTW 1

SOUTHERN NEW JERSEY—SCM, FEdward G.
Raser, W2ZI—SEC: W2BZJ, RM: WA2BLV. PAM : W2-
ZI. NIN reports for ‘Mayv: 31 sessions, 350 traffic. N.J.
FEmergency Phone & Tfe. Net had 31 sessions, QNI 505,
traftic 179. WA2UPC is high traffic man this month and
made the BPL again, The Pre-SET exercise held in May
was highly successful, Both NJN und NJPN were acti-
vated and handled much traffic. K4RAD/2 wus high man
during the April CD Party on c.w. and W2BEI on phone.
WA2UPC and K2ARY were appointed ECs for their
counties. SEC W2BZJ is looking for EC appointces in the
other S.N.J. counties. The new NJPN roster of members
and map recently was revised. Send SASE for your copy.
An OO report was received from W2EIF and an OES
report from WB2RVE. The Delaware Valley (‘hapter of
the QUWA held its quarterly dinner at Barretts July 2
and sponsored the Old Timer’s Nite Round-Up this year.
The 7th N.J. Qb() Party will be held from 23007 Aug. 20
to 2300Z Aug, ‘The SCCARA will hold its annual out-
ing and hamte:t ‘at Egg Harbor Lake. Egg Harbor City,
Sun., Aug. 28. WB2VVJ requests OES appointment and
i* a member of the AREC, WB2TEN is a new station in
Vineland checking in on both NJN and NJPN. FD mes-
sages were received from the SSRA, the Cherry Hill Ra-
dio Assn. and the SCARA. WA2IHN ix a new station in
Princeton and a possible OES, WN2SRW is now \WB2-
WXA. WB2VFX joined the SJRA and is a new OES, The
Salem Co. AREC Net operates on 146.88 Me. Tue. at
0200Z, IX2GYM mer. K2CPR is back from Europe where
he met many foreign hams. WB2SBD has hren appointed
ORS and ORS. WA2UPC received a TCC certificate; he
alsu is station “'B” an Thurs. and NCS 2RN Mon. Traf-

: (June) WA2UPC 547 ‘WA2KIP 69, W2RG 87, W2ZI 37,
WZEWR 11, W2GIW 10, W20RS 9. K2CPR 6. WA2KIP 3,
WB2SBD 3, WB2VFX 3. (May) WA2KIP 89.

WESTERN NEW YORK-—XCM, Charles T. Hansen,
K2HUK—SEC: W2RUF. PAM: W2PVI. RMs: W2EZB
and \W2FEB, NYS C.W. Net mecets on 3670 k.c. at 1900,
ESS on 3590 ke. at 1800, NYSPTEN on 3925 at 2200 GMT,
NYS C.D. on 3510.5 and 3993 ke. (s.s.b.) at 0900 Sun.
and 3510 ke. at 1930 Wed., TCPN 2nd Call Area on 3970
ke. at 0045 and 2345 GMT, NYS County Net on 3510 ke,
Sun. at 1000 and is trving a new time of 2400 GMT Mon.
ut 3510 ke. Congratulaitons to W20E on making the BPL.
Traffic reports must be submitted in writing (use Form 1
available from ARRL) hy the 5th of each month, the
only exception being those 1 receive via the SEC. W2FEB
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and K2JBX tied for the most valuable member of the
NYS. C.W, Net. W2FCG receaved the most active award
for six months pertect uttendance snd a yearly total of
331 sesstons. ‘Che Penn-York Hamtest was held at Harris
till and ARRL was well represented by W3YJA, K2HUK,
W3ZRQ and W2RUF. WA2TPS and his comumittee are to
be rommended for a fine joh, WB20YE and WB2TAG
received net certificates for NYS (LW. WB2TAG and
K2EQR ure ORS and OPS, respectively. Renewais:
K251L, W2EMW and WA2UFI as ORSg; WA2GLA,
h2FQB and K2RTQ as OPSs. Brighton HS ARC elected
WR2VRW, pres.; WB2SNT, vice-pres.; WB2SNJ, secy.-
treas. WB2SIA is going to Exeter in the full, Sorry to
report K2QKK as a Rilent Key., The Rochester V.H.F.
group elected WA2GIA. chmn.: WB2RJIB, vice-chmn.:
WR2RVYV, sccy. WB2GNC pussed the Cieneral (lass
exam. Iield Day activity this yvear scemed to he hetter
than ever. Is vour group prepared to render service in an
emergency? Have you a plan? How about ARPSC?
\\’XZLEC got married. \WW2UVE hought a house and will
he back on the DX heat. W2ICZ is experimenting with
~ix_driven elements on 15 meters. K2HIUK is mobile with
a Swan 350. RAWNY attendance is up over 100, WA2-
UAB and XYL K20EW, ienbers oi the C(‘henango
Valley ARC, are renowned for their excellent cukes. The
ARATS sponsors trunsmitter hunts during the summer
months, The Niagara Irontier 2-Meter f.m. group is
going to formalize its informal association. Truffie:
W20F 470, W2SEI 293, WB2GAL 188. WB2RHJ 149,
W2RUG 108 WN2UFT 166 WB28IA 60, W2FEB 51, K2-
88X 44, W2RQF 43, Ix2JB\ 39, W B2RHJ 36, W2HYM 35,
W BZQD’\I 33, K2IMI 32, W2I‘CG 31, K2BWK 20, \\'21\IT-&
15, WB2NZA 14, K2DNN 12, K2HUK 10, W2PVI 9, W2-
PV\V 5, \VZE\I\V 4, \VBZOL\IY 4. WB20YE 3, 1\20\ E 3,
W2FPG 2, K20FV 2, K2KHB 1, WA2PZD 1, WBZQGK 1,

WESTERN PENNSYLVANIA—SCM, John F. Woijt-
kiewiez, W3GJY—Asst., SCM: Robert K. Gawrvla, W3-
NEM. SEC: K3KMO. PAM: K3VPI. (v.h.f.). RMs:
\WW3KUN, W3MFRB, Ix3SOH, W3UTHN. Traffic nete: WPA,
3585 ke. 0000 (AMT Mon, through Sun, The WPA Traftic
Net had QNS of 303 during June although the summer
doldrums have set in. K3ZGI runs 1600 watts p.e.p. to a
homebrew linear on 14-Mec. s.s.b. K3HKE, Nittany Ama-
teur Radio Club station, will run severnl hundred watts
on 432 Me. during the Sept. U.H.F. QSO Party. WA3SEXP
put on a new heam, WN3FTS joined the (Coke Center
Radio Club. \W3PON/6 and WB6BVB mobiled cross-
eountry to visit in Connellsville. K3CFA rebuilt his 24-
slement collinear antenna, Interested in 1215-Me. com-
tuunicntions? If sa get in tonch with K3WFN., K3ZMI
is now \W4GRG. Don't forget the Ninth Penna. QSO
Pm'tv Sept. 17-19, 1966, W3RTRB tries out a new SB-300,

<3ZHH a new HQ-145XC. WA3BGE/3 finished 2nd for
\\'et'ern Pa. in multi-aperator standings during the
ILH.F. SS. K37FP and K3ZHH assisted, K3LIY took a
iob with Bell Labs in Columbus. Ohio. Notice hax heen
received that the New Greater Pittshurgh V.H.F. Soci-
ety issues a certificate award but no further details are
available, W3TZX is recuperating from a broken leg.
Now that hamfests are finished this is 2 good time to
reupprnise your gear and antennas for the enld weather
hamming time ahead. The Nittany ARC again provided
communications for the Fireman's July 4th Parade at
State College, Tratlic: (June) W3NEM 158, W3KUN 143,
WASAKH 60, W3ATUD 46, W3LOS 30, WA3AKB 18, W3-
GJY 14, WASEPQ 13, W3ELZ 9, K3EDO 8, WA3DGI 7.
W3V4 4, W3UHN 3, WASBGE 1. (May) W3NEM 4.
(Apr.) W3NEM 185.

CENTRAL DIVISION

TLLINOIS—SCM. Edmond A. Metzeer, WIPRN—
SEC: WORYU. RM: WAIGUAM. PAMs: WIVWJ, WA9-

CCP and WIKLB (v.h.f.). EC of Cnok County: \W9-
HPG. Net reports:

Net Times Days Tle.,
1N YA Daily 204
IEN 11007 Sun, No report
NCPN 13007, Mon =Sat, 289
NCPN 18007 Mon.-¥at. 22

[11 PON 4925 ke, 1700 CDST  Mon.-I'ri. 2140
[HPON 5028 Me. 2000 CDST  Mon, & 'T'hurs, No report
HIPON 1455 Me. 2000 ODST - M-W-I 15

New uppointees include WIDOB asx (1BS. WNISKU us
O3, WIDOB and WIEVA as OOx, \WWILNQ und his
XY L celebrated their 25th wedding anniversary Aug. 16,
WOUBI and Judy Jackson were married Aug. 20. WOVBV
has uacquired an HT-44 und now isx on =xs.b. KIEBA
has gone w.s.b. on 2 meters. WOISXL hus returned to
Bloomington ufter a vacation in the South working 2
taeters. WAIFCD has u new tower und antenna installa-
tion. KORAS huy nceepted a position with Motorola
after receiving his KE and BS degrees from [I'T. Our
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NINTH PENNSYLVANIA
QSO PARTY

Sept. 17-19, 1966

Rules: (1) Time: The contest begins at 2300
GMT Saturday Sept. 17 and ends at 0300 GMT
Monday, Sept. 19. (2) Suggested Frequencies:
3575 3875 7075 7275 14075 14275 21075 21325,
Check phone bands on even numbered GMT
hours. (3) Each station may be worked once on
each band and mode. (4) General call: CQ PA
and Pennsylvania stations sign de PA. (5) Ex-
change: Stations send QSO number, RS(T), and
ARRL Section or country, Pennsylvama stations
send their county, (6) .lwards: Certificates will
be awarded to the first place station in each
ARRL Section and country with second and third
place certiticates where justified. (7) Scoring:
Pennsylvama stations 3 points per out of State
QSO0. 1 point per Pennsylvania QSO multiplied
by xhe number of ARRL sections and other coun-
tries. Out-of state stations, 1 point per QSO mul-
tiplied by the number of Pennsylvania counties.
(8) Eniry: A copy of the log, showing QSO num-
ber, station, date, time band. mode and station
worked should be submitted to the Nittany Ama-
teur Radio Club, P.O. Box 60. State College,
Pennsylvania, 16801. Entries must be postmarked
no later than October 17, 1966.

sympathy to the fuwmily und friends of Tony Utineki
(formerly WOJGI of Springfield), who recently passed
away. New officers of the Lune Tech Radio Club (Chi-
como) are WAITRY, WAIMLY, WAQJST and WAIPYI.
\WA9CCP is the new net manager for the 20-Meter In-
terstate N.8.B. Net. The tormer net munager, W50BD
(ex=-WOIDA), is taking leave. WIIYK has returned to 2
meters with 120 watts, ufter a long ahsence, WAIGVIW
has u new Swan 350 and is looking for more traffic.
WAOQGUMI, a new IRM, is seeking new situations to check
into the 1LN. Contact him if vou are interested. From
all indications und reports received, Field Day scores
may surpass all previous high score years. Many more
stations were evident in the Tllinois section with your
SCM  receiving o reeord amount of messuges for addi-
tnon.ll scoring, The Annual Hamfesters Picnic in Chi-
cugo’s Santa Fe Park was well attended and an Illinois
amateur was presented with an award. New officers of
the Tri-town Radio Amateurs Club, Inc., are KIRPX,
K9CSW and WNORWY. WAOOYR received his General
"ass lieense, K9CDM is now KICDM/5 at TFort Polk,
La. WAICCP, K9KZB and KIWNMP are recipients of the
BPL award. Tratlie: WAICCP 916, KIWMP 227, K9-
AVQ 133, WOEV] 124, KOCYZ 106, WIJXU 105 WAIEBT
83, WAIGUDM 73. WoDOQ 71, WAIGVW 64, KOIBTE 62,
WOELL 56, WOIIOT 55. WONXG 49, K9TVA 40, WO-
HPG 24. KIHSK 18, WIPRN 18, WAIMRU 12, W9-
AMD 12, WILNQ 8, WIIDY 6, WAIAJF 3, WAIPDI 3,
WOIMG 2, KORAS 2.

INDIANA—SCM, M. Roberta Kroulik, K9IVG—Asst.
SCM : Ernest Nichols, WIYYX. SEC: KIWET.

Net Freq. Time June Tfe. Mar.
(FN 3910 13307 Daily. 23007 M.F 294 KoIVG
1SN 3910 (0002 Daily, 2130Z M-S 411 K9CRS
QIN 3656 00007 Daily. 168 WAIBWY

KIGLL, PAM of the Hoosier v.Ii.f. nets, iports June
tratfic of 50, K9EFY, Mgar. of PON, reports June traffic
uf 20, WIPMT, NCS of WX Net, reports June tratlic of 8,
w DQLW RM of 9RN, reports Indiana was represented
1007%% in June. QIN Honor Roll: K9VHY 26, KOHYV 24,
WAIBWY 23, WIQLW 23, WIHRB 20, KORIW 20, [\9-
WWI 18, WIHRY 18, WAQI‘DQ 15, WAOOYI 15, WA9-
17ZR 15, WAIGJIZ, mer, of the H.lrtllolomn\v AREC Nnt
reports June traffic of 20. WOHRY is the new RM of
QIN. WAIIHH is spending some time spelunking in So.
Ind. (exploring caves) this summer, \WINBNM has moved
to No. Dak, WIHRB received an A-1 Operutor certificate
aned soan will be eutering pre-med. school at the Univer-
sity of Colo. WIUGH finally took down the old wonden
tower and put up a new aluminum one. W9WE is re-
covering from cataract surgery. We all wish him a speedy
recovery., WIBUQ is working on slow-sean TV, New
officers of the Take ("o, ARC ure WAIPBD, pres.; W9-
J7ZA. vice-pres.; K9FNP. secy.: WITUB, treas. KOF’HQ
is now mobile with n Swan 350. WAOEZP is enjoyving
new =80, equipment and the sume goes for WAIGIZ.
WAIIZR. mer. for RFN, reports June traffic of 39. RPL
certificates went to KOIVG and WOHRB. .imateur radio
erists hecause of the service it renders, Traflic: (June)
WOHRB 555, WAIIZR 261, WAOBWY 214, WOQLW 200,
WOHRY 134, KODIIN 127, WOUIYV 119, WOZYX &6,
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WAIFDQ X2, KICRS 73, WICC 60, KYVHY 50, WIDNIt
44, WAIGJZ 40, KORW () 40, \WIBUQ 35, WAIJHH 33,
WAILUG 33, WISNQ 32. WOFWH 27, WAIDAG/9 26,
JK9ZLB 26, KYEFY 23, WYRTH 23, WAIBWT 22, \WA9-
ANXE 16, WAIQAH 15, KOFAP 14, WICLF 13, K9¥ZX 13,
WAIFCW 11. \WWAIBGI 10, KOFUJ 10, WIUB 10, KIBSL
‘5 WIDUD %, K9ILK 7, WIBDP 5, WIBZI 5. WAINGN
5, WIDOK 4, WAICYG 2, KOYFT 2. (May) WIDKR 28,
KYKTL 11,

WISCONSIN—SCM. Kenneth A. Ebneter, K9GSC—

REC: K9ZPP. RM:
und WINRP.

WAIMIO. PAMSs: K9HJS, KIIMR

Net Frey. Time Days  Sess. ONS QSP Magr.
WIN 3662 ke. 0015Z Daily WAIMIO
BEN 3985 ke. 1200Z Mon.-Sat. 26 173 40 WONRP
BEN 3985 ke, 1700Z Daily 30 570 194 KOHJS
WSBN 3985 ke, 2215Z Daily 30 88T 206 K9IMR
SWRN 50.4 Me. 0200Z Mon.-Sat. WaCIU

A net certificate went to WAIMIO for WSBN. New ap-
pointee: K9ZMS as ORS. Renewed uppointment: W9-
NILJ as ORS. The Milwaukee and Sauk County AREC
groups_furnished communications for the Annual Circus
‘I'rain Trip from Baraboo to Milwaukee. The Milwaukee
AREC furnished communications for the Cirens Parade
July 4. W3IOTL is on sa.b, with an SBE-33, W9TQ,
KIYRL, KODJR and KYJVP assisted the AREC with a
RTTY rf-lay setup for a sports car rally. WOAYK has a
new Swan 330. WAINDV reports getting out much better
with the new untenna, WAONPB also is using a new
antenna, W9VSO led the (0Os with 30 notices, Everyone
reports thut the WX is too hot. 1 agree. Tratlic: WIDYG
166, WAINPB 138, WAINFG 78, WIKQB 8, K9IMR 67,
WOIES 48, WAONDV 42, WAQQKP 39, K9HJS 35, W A9-
NBU 35, WONRP 31, WOAYK 24, WOHWQ 23, \WOMWQ
22, K9RCK 21, WIBLQ 19, K9GSC 10, WIHQT 10, K9-
JVP 5, WIONI 4, WIOTL 2.

DAKOTA DIVISION

MINNESOTA—AC\N, Hermun R. Kopischke, Jr.,
WOTCK—SEC: WAOBZG R0MIs: \\OISJ WAPOPX,
PAMNs: KOQBI, WAQJKT, WOHEN, WAGDWM, MSN
meets daily on 3505 ke, at 0300Z, MJIN ineets M-S on
3595 ke. ut 0100Z. Noon MSPN meets M-S on 3820 ke.
at 1805Z and Sun. at 1500Z. Evening MSPN meets daily
wn 3%20 ke, at 24007Z. MSTN meets M-F on 50.4 Mec. at
0430Z and Sat. at 0200Z. Co. Hunters WZ Net meets Sat.
on 3820 ke, at 1500Z. PO Net meets Sun. on 3812 ke. at
1830Z. During DST nets meet one hour earlier by GMT:
same local time. KOFQA, WAQODYM and WAODVH,
instructors for the NSWA code and theory class. re-
cently graduated 7 members. The NSWA, serving Henne-
pin Co., was active in handling traffic in this area for
the Toupcka emergency. Some fifty amatenrs attended
the 'Midwest ARMS Picnic st George, lowa, recently.
Those attending were treated to a plane ride, Past SCM
WOOPX and her OM, WORIQ, now living at Fagle Moun-
tain, Culif., enjoyed operating from Aitkin during their

vacation. WAGIAW has a new antenna for 40 meters.
‘Tom is a member of the TCC and also oprerates 160.
WOMLJ is back on 75 after a long ubsence. WOMLJ,
)\(‘)IGY WAQIAW, WAOIDZ and WIHWQ participat-
ed in the Winona Ca. e.d. exercise, WAOMMP received
4 WAC award. WAQIDB is the proud owner of a new
Motorola D3IBMT ng New officers of the St. Paul ARC
are KQIUV, rrPs KOWKY, vice-pres.; WADFUR,
secv.: WOK treas. Many groups participated in
Field Day exert:ises this year with the nsusl number of
problems. WAQFUR reports that after the Ramsey o,
group had antennas strung 150 feet. up a 300-ft. tower
they were usked to remove them as they hadn’t signed
a statement cleaving the owners shonld members of the
group get hurt! WAQ@IAW made the BPL awnrd in
June, ‘Traftic: (June) WAQTAW 586, WAQJKT 260,
WAOMIF 170, WAOMMP 165, WOISJ 62, WAQEPX 53,
WOTCK 48, KOZRD 45 WAQFUR 41, WORIQ 27,
KOFLT 24, KQICG 24, WAOKFJ 21, WAOKQU 20,
KOQBI 20. KQIGZ 19 WAQJPR 18, WOBUQO 17
WOOPX 13, WAQ@DOT 12, WOKLG 11, KQORK 10,
WAOMMY 9, KOSXQ 8. WOATO 7, WAQIUJ 7. WAD-
HRM 6, KQHJC 5, WAAQLOH 5. WOUMX 5, WAOQDFT
4, WAGEDN 4. \WWNOOIO 3, WAQFFU 1, WOFKC 1,
W@SZJ 1. (May) WAQFUR 12

NORTH DAKOTA—RCM. Harold L. Sheets, WODM
—~SEC: WAQAYL. KOSPH has a new TA33 heamn
np on a 85-ft. tower and guyed this time against
all weather, WOCAQ found a bum solder joint in the
voax line and that (‘h:w | the huzs away trom his anten-
na and linear. W@OCGM is in RBismarck again this sum-
mer with portable and working for the State (‘ommuni-
cutions System. WOEFJ and XYL WAOMND vaca-
tioned in the Western part of the state with mobile
and then went up to the Lake of the Woods via
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WAOGRX in Moorehead. WOKON/O is a welcome .
addition to the c.w. tratlic~handling net being set up,

WAQKSB is lining up the c.w. net on 3650 ke, ux Route

Manager. If interested drop Larry a line, WAQAYL and
KGOVE plan_to hold skeds hetwern the eust and west
enusts using Joy Stick antennas on 20 meters while on
vacations, WAOMJK is a1 new Conditional in Greater
Grand Forks while the XYL of KQOVE is patiently

waiting for the (cturns of her Novice exum. ‘The
Bismarck Radio Club  was out ut the farm of
RAEQF for Kield Day and the Minot Club waus busy
ton. The Forx Amateur Radio Club operated WAQJXT/Q
on a tarm northesst of town on 20 meters for about 250
contacts. WOKZL worked a few on 30 meters, WODM
went to Towa for a family reunion of which {I.S. Su-
preme Clourt Justice Byron White wuas a member. The
N.D. RACES Net had a total check-in of 614,133 mes-
snges handled and a total of 22 sessions. WOKZL will
he warking portable from l)mkmson and Minot, He has
i Webster Bend Spanner for mobile work with the SK-
100, Traffic: (lunm WAQKSB 95, KOITP 87, WODM 10,

WOCGM 7. (May) WAQKSB 72,

SOUTH DAKOTA—SCN, Seward P, Holt. KOTXW
—3EC: WOSCT. WAODMQK is on the air with aun HT-
32, W elcome ahoard, Erland. K6YAL is operating mobile
while on vacation in 8o, Dak. Net activities are in the
summer doldrums. Those who participate are ta he com-
mended for their interest in keeping them active. KOFKJ
reports continued activity on 6 meters. Tratfic: KOGSY
wsx KOVYY 128, WOSCT 110, WAQJUM 26, WAOAOY

WOIGG 11, WAOBMG 10, WODVB 8, WORWNM 6,
l\OCER 4, KOKOY 4, WAOCKH 3, WAONRE 3, £0-
TNDM 3, WODJO 2. WAGDNG 2. WOZAL 2.

DELTA DIVISION

ARKANSAS—SCM, Don W, Whitney, K5GEN—
SEC: WASKTX. PAM: WASGPO, RM: K5TYW. NMs:
\VA;IIS K5IPS. WASHNN, Aust, SCM: Lyle F. Shaw,
W5SGZP. Thanks to the splendid efforts of WASKTX, our
section ranks 9th nationally in our reports to Headquar-
ters on EC activity. T'o the best of my knowledge we now
have the largest number of }«(\ appointed in the Arkan-
sus section and the new EC Net on Tne. at 1830 (ST,
with our SEC us Net Control, is being used to very good
advantage in informing ECs af activity throughout the
section. The recent EC merting at the picnic in Forrest
City was well attended und much was sccomplished in
the area of *arganization.” T hope to he ahle to attend
several more of this type meeting before the year is out.
June 1966 Net reports:

Net Freqg.  Time Day Sese, QTC QNI Time
RN 3815 ke. 0001Z Daily ? ? ? ?
AFN 3885 ke. 1200Z Mon.-sat. 26 18 907 1623 min,
OZK 3790 ke. 0100Z Daily 30 54 169 562 min
APON %25 ke, 2130Z Mon.-Fri. 22 50 324 630 min.
Late repart for May:
OZK 3790 ke. 01002 Daily 27 A5 193 537 min,

Traffic: WSNND 183, K5TYW 23, WASKUD 18, WAS5-
KAK 10, W5MJO 5, K5AKS 1.

_ LOUISIANA—SCM, J. \Allen Swanson, Jr., W5PM—
RM: W5CEZ. SEC: K5KQG. V.H.F. PAMs:

W5UQR.,
WASDXA.
Net Freq. Time Days QTC @NI Mor,
PON 3870 13007 Sun, WAKC
LAN 3615 ke. 2300Z Daily 5.0 47  WAS5FNB
Delta 75 3900 [230Z  Sun. WASEVU

\WASJOL has heen bitten by the v.h.f. bug. KSKQG hax »n
new ewmergency power supply, W5GHP is working on 2-
meter gear. KSOKR had company so not much time for
operating. W5EA is spending his time fishing. W5IOG has
a new Heathline, C'ongrats to WASORX who got his Gen-
eral, W5FMOQ'’s FD group had excellent publicity in the
St Tammany IFarmer. \WNSPDN handled some nice
truflic from Camp Edgewood. Paul and his dad, WSCEZ,
were in camp for several wecks, We will miss WASEIV
and WASKHG. who have moved Texas way. W5MBC is
trying s.s.b. WASLQZ suys the City Fathers of Ianke
Charles eooperated nicely an the D location. WASDXA
has been appointed V.H.F. PAM for the (reater New
Orleans Area, Amatenr Radio Week was proclaimed in
June by the Mavor of New Orleans. WN5SPWX has just
ruceived his Novice. WASKTW works 40 hut is putting up
4 trap vertical to work all bands. W5LQ has been bitten
by the DX bug. WASIVL is going RTTY. W5TAV und
WASEVU sent in very fine reports an the Clent. Ciulf
Coast Hurricane Net and the Delta 75 S.8.B. W5BUK is
on a trip to Clalifornia. \W5PM operated from the 'Miss.
Coast via mobile. \WSCEW has had rig trouble. \WW5BV
operates mohile away from home. WASENH has heen
appointed EC for West Carroll Parish, Traffic: (June)




{Number Two Hundred Ninety -One of a Series) e

Our advertiserment on the inside back cover of this month’s (ST un-
nounces what is perhaps the most important new product from any
amateur equipment manufacturer in the past five vears — the new
National 200 five band SSB/AM/CW transcciver.

Aroney $359.00, the National 200 is actually lower in cost than a five
band it transceiver, and has all of the workmanship and performance
for which National has been so famous for over half a century. The *200
was developed to make it as easy as possible to obtain a top-notch five
band station when operating requirements do not demand a ““deluxe”
transceiver such as the NCX-5. With 200 watt PEP SSB input on all
bands, 80 through 10 meters, the National 200 also offers CW operation
plus compatible AM operation with separate AM detection. Of particu-
lar intcrest is the fact that frequency determination is by means of a pre-
mixed crystal-controlled front end and a single VFO which tunes the
samc range on all bands — thus providing high stability as well as
identical calibration and tuning rate between 80 and 10 meters.

Wiar else? ALC . . . a rock-stable solid state balanced modulator

. choice of push-to-talk or front-panel controlled opecration . . .
automatic carrier insertion in AM and CW rnodes . . . filter-tyvpe
sideband gencration and receiver sclectivity obtained with a high fre-
quency crystal lattice filter . . . and an edge-reading wmeter which
automatically switches between PA cathode current on transmit and
S-units on receive. The mobile mount is included, and the 200 may be
vperated from either the NCX-A power supply or from the new AC-200
1177234 V.A.C. power supply which sells for only $75.00. Of course,
it may also be operated from any of the available D.C.. supplics which
dcliver the proper voltages and currents.

Q}HTE frankly, the National 200 is intended to place five band SSB op-
cration within the rcach of all — whether as a fixed station trans-
ceiver or as a mobile transcciver in addition to the present rig. Owners
of single band or triband transceivers (such as the NCX-3) can move
up to five band operation for the home station and move the restricted
coverage cquipment into the car.

Besr of all, the National 200 is available noz/ Manuftactured at our new
assembly plant in Maine, the National 200 is being shipped to dealers
all over the world at this very minute. Why not sce it at your National
dealer’s store today?

Mike FErBER, WIGKX

_—_—_—<ND> National Radio Company, Inc. __|

ADVERTISEMENT
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With These New Extra-Performance Features

e RTTY position on mode switch — $B-301 is a fully
capable RTTY receiver ¢ 15 to 15.5 MHz coverage for
WWYV reception « Built-in switch-selected ANL « Front-
panel switching for control of 6 and 2 meter plug-in
converters — enables complete 80 through 2 meter
amateur band coverage  Improved product detector
and audio circuitry « Simplified assembly procedure
through ‘‘sub-pack’ packaging and assembly techniques

Plus These Pace-Setting Features That Have
Already Made The S$SB-300 Famous In Am-
ateur Radio

o 80 through 10 meter AM, CW, & SSB reception with
all crystals furnished « Crystai controlled front-end for
same rate tuning on all bands « Famous Heath factory-
assembled & tuned LMO for the ultimate in high stability
and linear tuning « 1 kHz dial calibration — 100 kHz per
dial revolution « Bandspread equal to 10 feet per meg-
ahertz « Tuning dial to knob ratio approximately 4-to-1
o The unequaled satisfaction of using a truly high-
performance receiver you have assembled yourself

THE NEW $B-301 SETS “THE STATE OF THE
ART” FOR AMATEUR BAND RECEIVERS. The new
15 to 15.5 MHz tuning range cnables the most accurate
attainable frequency check with the built-in 100 kHz
¢rystal calibrator and WWYV ... and as you read the
specifications, notice the Heath pre-built LMO surpasses
the tuning characteristics of cvery other receiver on the
market, What’s more, if your QTH is 4 high noise loca-
tion, you'll appreciate the new ANL, providing excellent
impulse noise rejection,

NEW “SUB-PACK” PACKAGING & ASSEMBLY
SPEEDS CONSTRUCTION TIME. Components are
packaged scparately for cach phase of construction ...
saves you time in selecting components . . . lets you sce
your progress more clearly as each phase is completed.
Order the new SB-301 for unmatched value in a deluxe
AM, CW, 8SB, and now RTTY amatcur band com-
munications receiver,
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Kit $B-301, Amateur Band Receiver, less speaker,

230050 s e r e e e 00, $260.00
SBA-301-1, Optional AM crystal filter (3.75 kHz), 1 Ib.. .$20.95
SBA-301-2, Optional CW crystal filter (400 Hz), 1 Ib.....$20.95
Kit SBA-300-3, 6-Meter Plug-in Converter, 2 Ibs.. .....$19.95
Kit SBA-300-4, 2-Meter Plug-in Converter, 2 Ibs.. .....$19.95
Kit SB-600, Communications Speaker, 5 Ibs...........$17.85

$B-301 SPECIFICATIONS — Freq y range (megaheriz): 3.5 to 4.0,
7.0t07.5,14.0t0 145, 15010155,21 0'021 .5,28.0 to 28.5, 28.5 t0 29.0,
29.0 to 29.5, 29.5 to 30. 1 freq : 3.395 megahertz,
Frequency stability: Less than 100 Hz per hour aﬁer 20 min. warmup
under normal ambient conditions. Less than 100 Hz for =10Y line voltage
vuriation. Visual dial accuracy: Within 200 Hz on all bands. Electric
dial accuracy: Within 400 Hz on all bands after calibration at nearest
100 kHz point. Backlash: No more than 50 Hz, Sensitivity: Less than
0.3 microvolt for 10 db signal-plus-noise to noise ratio for SSB operation.
Modes of operation: Swilch selected; LSB, USB, CW, AM, RTTY. Selec-
tivity: RTTY; 2.1 kHz at 6 db down, 5.0 kHz at 60 db down (crystal filter
supplied). SSB; 2.1 kHz at 6 db down, 5.0 kHz at 60 db down (crystal
filter supplied). AM; 3.75 kHz at 6 db down, 10 kHz at 60 db down (crystal
filter available as accessory). CW; 400 Hz at 6 db down, 2.0 kHz at 60
db down (crystal filter available as accessory). Spurious response:
Image and IF rejection better than 50 db. Internal spurious signals below
equivalent antenna input of 1 microvolt. Audio response: SSB; 350 to
2450 Hz nominal at 6 db. AM; 200 to 3500 Hz nominal at 6 db, CW; 800
to 1200 Hz nomina!l at 6 db. Audio ou'pu' impedance: Unbalanced
nominal 8 ohm speaker'and high imp headph Audio output
power: T walt with less than 8Y% distortion. Ant input imped

50 ohms nominal. Muting: Open external ground at Mute socket. Crystal
calibrator: 100 kHz crystal. Front panel controls: Main tuning dial;
function switch; mode swilch; AGC switch; band switch; AF gain controi;
RF gain conirol; preselector; connector & ANL switch; phone jack. Rear
apron connections: Accessory power plug; HF antenna; VHF #1 an-
tenna; VHF #2 antenna; mute; spare; anti-trip; 500 ohm; 8 ohm speaker;
line cord socket; heterodyne oscillator output; LMO output; BFO output;
VHF converter switch. Tube complement: (1) 6BZé RF amplifier; (1)
6AUS Heterodyne mixer; (1) 6AB4 Heterodyne oscillator; (1) 6AU6 LMO
osc.; (1) 6AUS LMO mixer; (2) 6BAS IF amplifier; (1) 6AU6 Crystal cali-
brator; (1) 6HF8 1st audio, audio output; (1) 6AS11 Product Detector, BFO,
BFO Amplifier. Power supply: Transformer operated with silicon diode
rectifiers, Power requirements: 120 volts AC, 50/60 Hz, 50 walts.
Dimensions: 1478" W x 634" H x 1334” D. Net weight: 17 Ibs.




With Expanded Versatility — Whether You're
DXing, in A Round Table, Net, Or Rag-Chew

« A single panel switch selects transceive or independent
operation of SB-401 and SB-301 (or SB-300) combina-
tion — no cable changing required « Can be operated as
an independent transmitter with any receiver when
SBA-401-1 crystal group is installed « New simplified
assembly procedure through ““sub-pack’ packaging and
assembly techniques

Plus The Innovations And Rugged Perform-
ance Capabilities That Have Put The SB-400
Among The '‘Standard-Bearers’’ of Amateur
Radio

e A completely self-contained desk-top transmitter
with built-in power supply « Built-in antenna change-
over relay « Famous Heath pre-built & tuned LMO fre-
quency control « ALC for higher talk power « Optimum
power level for operation ‘’bare foot’” or as a driver —
180 watts PEP SSB, 170 watts CW « Crystal filter SSB
generation ¢ Operates upper or lower sideband « VOX
and PTT control « The same uncompromized tuning
calibration, linearity, and stability that have made the
Heath SB-Series unequalled not only in specifications
but on-the-air performance.

VALUE COMPANION TO THE SB-301 OR $B-300.
The Heathkit SB-401 provides full transceive operation
with the SB-301 or SB-300 ... gives you outstanding
performance 80-10 meters with single-knob LMO control.
In addition the SB-Series “‘combo’ goes from transceive
to indcpendent transmitter-receiver operation with a flip

]
of a single switch on the SB-401 front panel ... perfect
for DXing! The SB-401 derives all the necessary crystal
oscillator voltages from the SB-301 or SB-300 ... climi-
nates redundant circuitry! Include the SBA-401-1 crystal

pack for complete, independent transmitter operation
with receivers other than the SB-301 or SB-300,

Kit SB-401,34 lbs.. ... P 1. L 1]
SBA-401-1, Crystal Pack, 11b...........covvvvvnneen $29.95

$B-401 SPECIFICATIONS — Emission: SSB (upper or lower sideband)
and CW. Power input: 170 walts CW, 180 walls P.E.P. SSB. Power out-
put: 100 watts (80-15 meters), 80 watts (10 meters). Output impedance:
50 to 75 ohm — less than 2:1 SWR. Frequency range: (MHz) 3.5 — 4.0;
70—75;140~—145;21.0 — 21.5; 28.0 — 28.5; 28.5 — 29.0; 29.0 —
29.5; 29.5 — 30.0. Frequency stability: Less than 100 Hz per hr. after
20 min. warmup. Carrier suppression: 55 db below peak output. Un«
wanted sideband suppression: 55 db @ 1 kHz, intermodulation dis-
tortion: 30 db below peak output (two-tone test). Keying characteristics:
Break-in CW provided by operating YOX from a keyed tone (Grid block
keying). CW sidetone: 1000 Hz. ALC characteristics: 10 db or greater
. 0.2 ma final grid current. Noise level: 40 db below rated carrier.
Visval dial accuracy: Within 200 Hz (all bands). Electrical dial ac-
curacy: Within 400 Hz after caiibration at nearest 100 kHz point (all
bands). Backlash: Less than 50 Hz. Oscillator feedthrough or mixer
products: 55 db below rated output {except 3910 kHz crossover which
is 45 db). Harmonic radiation: 35 db below rated output. Audio input:
High impedance microphone Audio frequency re-
sponse: 350-2450 =3 db. Power requirements: 80 watts STBY, 260 walts
key down (@) 120 V AC line, Dimensions: 142g* W x 634° H x 133" D,

e e HEATEICIT) M
FREE e COMPANY, Dept. 3-8 ' i
| Benton Harbor, Michigan 43022 i
CATALOG | mEmowsns <t |
. . Please send model (s)
Describes these and - I
over 250 other Heath- { {7 Please send FREE Heathkit Catalog. i
kits. Save up to 50% Name . _ l
by building them your- | (Please Pring) i
_self. Use coupon and | Address '
send for your FREE | cpy State _
Prices & specifications subject to change without notice. AM-169 !

copy!
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W5QEG/5 421. W5GHP 411, WASJOL 272, WNSPDN 147,
WASLQZ 132, W5MXQ 66, WASFNB 47, KSKOR 46, W5-
MBC 40, WASHGX 5, KSKQG 5, WASJVL 3. WASKLF 2.
(May) W5GHP 368. WASFNB 101, KsKQG 5.

MISSISSIPPI—SCM, 5. H. Hairston, WSEMM—
SEC: W5IDI*, The Miss. Sideband net had a fine picnic
at. Ronsevelt State Park. Glad to see WSIDEF, WASKMEF,
WASJWD, WASCAC, W50YH, W50DV, W5IHQ, K5S5Z,
WA5SGHF, K5SYG, WSEHZ K5I0G, WSYLD. just to
mention a few. WSMUG is domk )Ofa of B-~meter work
now. New Officers: K -

WYN, vice-pres.; K
ver,  Biloxi ARC‘WSRWV
KAUII, secy.: W5SPX, treas. Columbia ARC—W5JDF,
pres, ; WASKMF. vice-p_res.; KS5TAH, secy.-treax. The
Riloxi Club’s current project includes purchase ot Rraille
haoks, tech-talk-disc recordings tor the blind to assist
sightless in obtaining an FCC license and also teaching
cade ta the sighted and sightless. WASITB did a iine job
handling traific from the USS TWasp. WSPAF is back on
the sir from Columbia. WASNWZ now is General Class,
KATYP handles ilots of Armed Forces traflic. The Gulf
‘st Sideband Net meets daily on 3925 ke, ut 1735 daily ;
Miss Rideband Net daily on 3888 ke, at 1815 CST; Miss

pres. ; . vice-pres, :

‘W Net daily on 3647 ke. at 1845 CST. Traffic: KSTYP
210, W5WZ 156, WASJTB 11.
TENNESSEE—SCM, William A, Scott, \W4OVP—

SEC: K4RCT. PAMs: WA4EWW, W4PFP., RM: Ki-

UWH.
Net L'reg. Days T'ime Sess, QNI ore
ETPN 3980 M-Fri. 11402 22 464 50
TN 1635 Daily 0100Z 56 380 280
TPN 3980 M-Sat. 12457 E} 1119 249
3080  Sun, 11007
I'SBN 7980  TueSun. (0307 20 860 101

Sorry to report the passing of two well-known West
‘Tenn. amateurs—Gene Stringer, K4WCE, of \Whitehaven,
und Crutcher Dunlap, W4AFB, of Memphis, W4HHK's
lr‘pults on sun noise muke interesting reading. Sixteen
ffield ‘Day messages were rieceived. We continue to re-
Meive rc-pults of members allowing their licenses to lapse
becuuse they do not check the expiration dates, WAIAKP-
:4 has beon transferred from Mulington. The tTye Club
still requires 5 x 9 envclopes with the cull in the upper
{»ft corner to proess your DX cards. K4EJQ is taking a
tour of the West C'nast. Six meters is holding up. ECs are
reminded to send monthly reports to K4RCT'. Your SCM
needs station activity reports by the 7th by mail or on
nets, Tratlic: W40GG 200. W4PQP 195, K4UWH 145, Kd4-
SXD 131, WA4YDT 81, W4TZB 48, W4RUW 40, K4DE 35,
\WAYTBZ 35, WA4BML 31, W4TZJ 31, W4UVP 28, \VA4-
LS 25, W4PFP 24, WA4INUJ 22, WA4YEM 22, K4OUK
15 W4IGW 11, WA4CGK 10, W4MXF 10, WATYV 8, W4-

VTS 7, WAFLW 6, W4SGI 4, WAAEWW 3, WA4WYP/4 2.

GREAT LAKES DIVISION

KENTUCKY—3CM, Lawrence F. Jefirey, WA4KFO
~-SKEC: W40YIL. Appointments: WA4BZS, \W4NBZ,
WA4AUZ as ORSs; \WA4LBG, W4RCE as OPSs,

Net qu Days EST  Sess, QNI QTC Mgr.
MEPN 2060 M-F 0630 22 R4 650 W4BEJ
MhPN 3960 Daily 0830 30 462 174 WAMKFO
KTN 4960 Daijly 1900 30 872 4553 WAJAGH
!\YN/KSN 3600 Daily 1900/1700 46 389 516 W4BAZ
KPON 3945 Sat. 1300 iNot received) WA4AVV

FD messages were received from W4ABK/4, WA4UAZ/4,
W4KVK/4, WA4IMBD/4 and K4HOE/4. The ()wensboru
Amateur Radio Club provided radio communications for
the Annual Boy Scout Caunve Race on the Ohio River. A
telephone fuilure in Morehead took out long-distance
lines and EC WA4TIJS provided etuergency corumunica-
tion facilities. WA4YQE is Asst, EC for Rowun County,
W4BAZ, WA4DYL, WA4RVP and WA4VGG provided
rorumunications for a Sports Cur Rally using %0-meter
var, und 144-Me. f.m. K4DZM is » new A-1 Operator
('lub member. The Blue (irasy Amatenr Radio (Tub,
Lexington, sponsored a Soap Box Derby car und driver.
K4FPW is working on his RTTY equipment tor h.f. und
v.h.t. W4JUT und W4RHZ turned in good uccounts ot
themselves in the May FMT. W4WNH reports successful
contacts on meteor scatter, WA4R(IQ worked the sixth
and seventh districts on 145.2 Me. Traffic: ¢(June) WA4-
WWT 693, WA4TPB 637, WA4AGH 449. WA4HIM 411,
WAIVUE 349, WA4UAZ 286, WALIBG 271, W4YOQ 157,
WA4DYL 119, WB4AIN 110, K4UDZ 93, K4DZM K8,
W4RCE 83, WA4GNMA 75, K4MAN 65, WA4VCN 60, W4-
ISF 56, WA4KFO 47, W4YYI 40, K4NHY 36, K4LOA 35,
WAOY1 35, WA4TIS 33, W4KJIP 30, WA4DX A/4 18, K4-
PW 17, WA4GHQ 17, W4CDA 13, K4KKG 13, WA4-
BZS 9, W4BTA 7, W4JUI4 \WWB4ACQ 3. (M.w) WB4ABK
420, K4LOA 16, WB4ACQ T,
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MICHIGAN—s(:M, Ralph ¥. Thetreau, \W8FX—
Asst. SCM : K. E. Stecker, WSS, SEC: K8GOU, RMs:
WSELW, K8QKY, WSEU, K8KMQ. PAMs: WSCQU,
K8LQA, K8JED. V.HLI, PAMs: W8CVQ, W8YAN. Ap-
pointments: K8YHK ax EC, W8QGE uas OBS. BPLers:
KSLNE, K8KMQ. Silent Keyx: \WASOLF, W8OGP, ex/-
WHTMN, W8TNMN was first licensed in the first 1913 Gov-
ermment Clall Book as XDB, Rernard D. Fellows, and
WSDPE, then 800, worked with him in the Pontiac West-
ern Union Office in 1914, New Officers: Amateur V.H.F.
WS8CLH, vice-pres,; \WSKOX.
W8IXU. editor. Grand Rapids

ARA- s.; WABAAT, vice-pres.; WAS-
C'TC, secy.; WASKEP, treas,: WASIKP, cditor, Central
Mirhlgan -\RC—\\RF\Z pres,: Kelley, editor. Visitors

in the Detroit area were ZL2BX, G3RKK, ON5DS and
‘W4ID. G3RKK went to the Boat Races with W¥SS, and
he and ON5SDS attended a Motor City RC meeting. New
nthm-rs—l\‘letropohtan Ragchewers Club— \W8CXS, pres. 3
K8PUS, vice-pres.: WASQPN. secy.; KSOMI, treas.:
KR3JKU, W8JXU, KBUOFv board, C'owmunications for
the Dearborn Girl Scouts Cawmp June 21, 22, 23, 28, 29, 30,
wus hundled by 2-meter f.m. hy the \RE(‘ ()Pbs K¥-
AMA, WASCUT, W8BEZ, WSMPD, WASSEL, W8VWY,
WABSDC, WASPSD, KSODW, WASHFV, WASHGL and
KRZJU. KSNNV has a complete new &/Line. WSNOH/8
was back in Michigan for a month, W8AAM made WAC
and KSYEK tnade WAC/ss.b. and WAC/RTTY.
C'MARC’s &cope has fine dope on the 146.94-Mec. solid
stite 1.1, handie-talkie. WESSK and WASLAL ure trving
to get m.e.w, going un 6. W8FGB had a nice article on
75-40 meter antenna tor short lots in the Pictured Rocks
R Bulletin, W8FWC, who uses a learder dog us he is
blind. found ont his dog, Dell, had cutaracts, Many IDw-
troit area hams contributed and Dell was tuken to Mish-
awaka, where the cataracts were removed. Now hoth
Juck and Dell are happy aguin. WASBLU hlasts hamns
who won't cooperaie with Novice tests. He is righ
know. Tratlic: (June) KSLNE 522, K¥KMQ 326, K8

143, \CASPIM 126, WASOEE 97, W8EU 87, WABOGR 74,
W8Y AN 68, WSIWT 64, WASLRC 54, W8KX 51, WSUFS
49, WSIUC 48, K8VDA 48, WSELW 44, K8ZJU 43, WAS-
IML 33, WSTBP 28, WSEJR 27. WASCZJ 26, \WWASBJD 24,
WASLXY 20. WASMCQ 20. \WSZHB 20, \VBFWQ 19, W8-
SWF 12. W8BEZ 9, WASHGE 8, W8AUD 7, \W8DSE 6,
K8AQA 5, WSNOH 5. WASGBN 4. WASKME 4, Ws-
AAM 3. (May) K8ZJU 78, K8HLR 65, WSUNM 30, W8-
MRM 25, \V8FATW 20, W8MGQ 9. WASBOEE 7.

OHIO—SCM. Wilson E, Weckel, W8AL—Asst, SCM :
£, Erickson, W8DAE. SEC: W8HNP. RMs: W8BZX,
WSDAE and KS8LGB. PAMs: W8VZ und KSUBK. Lan-
caster & Fairfield ARC's The Rag ('hewer informs us
that WASC'UI and WASLTO received their (General
(Mass licensex, about &0 attended the Luncaster Ham-
fest, WASEDH received an Ameco 6 & % transmitter,
W8JRJ gave a tulk and demonstratlon an metering,
WABSTF and WA8STG received their Novice/'l'echnician
C'lass licenses and WASMLI was elected to the National
Hnnor Society. KSRKY has a new Mosley Yagi six-ele-
nent 6-moter heam. K8MM?Z is now in the Ohio Air Na-
tionul Guard. WASHFI reports that the Wyandot County
AREC held a family picnic. Canton ARC's The Feedline
says K8RFW is vacationing in Florida, K8YVZ vaca-
tioned in Tennessce, ex-W8MWI has # new Swan 350
and W8HR is VEIAO for the summer, Cireater Cincin-
nati ARA's The Mike & Key conducted an Antenna
Workshop with practical xpplication of the Antenna-
seope and s.w.r. bridge und two pictures of members of
the CMRA operating K2US at the New York World's
Fair. Parma RC's P.R.C. Bulletin tells us the club saw a
color movie by WSEPP of the State of New York, local
call hooks were distributed by \W8C'ZM and Ham An-
ienna, written by W8BAH for the Clereiand Plain Dealer,
vompleted its seventh year, In the Vt. QSO Party of 1966
and in Ohio W8KMF was tirst. KANQP seeond and W8-
AL third, Many snateurs attended the Northeast (Ohio
V.H.F. group's hamtest with WASLRM going home with
un HQ-110 receiver, K8CSB a 40~ft, tower, WASRLW «
TX-6X2 with v.f.o., K8HU, WSLBW and W8UDR Re-
gency G6-meter transceivers. W8GIU vacationed in W7-
Lund, K8LGA and KXLGB attended the graduation of
their older son from Marine boot training., W8EEQ has a
new KFinco 6- wund 2-meter beaf. W3AQ hax i new mim
beam for 6-10-15-20, W8QC1] underwent surgery. \WAR-
RXTU reports that WASBPCH has a new ‘CA-36 beam,
K8ZTIW has u new R-4A and K8AXK received his third
harmonie, KEBXT reports that W8QL is on s.8.b. with sn
HX-50. \\8WEG reports that WNRTPE .nd WNSTPR
are new - Noviees in Lima, WSEKW nnderwent heart sur-
% The Miami County ARC held a stag picnmic with
WSZCV and KRTKL ax speakers. (Jhio teenugers are in-
vited to check into the Tenn Net at 1400 GMT on 7130
ke, ‘Toledo's Ham Shack (fossip informs us that WAS-
TXF and WASTXG received their General Class licenses,
WASTWEK und WASSST their Technician livenses, WN8-
TMC, WNSTOS and WNSTWFE their Novice licenses,
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(*I have a message for you)
de Stuart F. Meyer, W2GHK

AEROTRON — pioneer in low-cost two-way FM business radio, is now signing additional
Authorized Agency Contracts in a number of profitable territories. You may qualify and
get in on sales of the greatly improved and expanded Aerotron and Ameco product lines.
Clip the coupon below or write to Stuart Meyer, Executive Vice President, at Aerotron,
Inc., P.O. Box 6527, Raleigh, North Carolina 27608.

AEROTRON — now celebrating 20 years of progress in the two-way radio business was
FIRST with high-frequency crystal filtering, FIRST with truly fully universal base-mobile
units and now another FIRST: An instant interchange base-mobile unit with 100% tran-
sistorized receiver. Let us hear from you. We'll send you our new color catalog showing
the complete Aerotron two-way product line, or give you complete details on our Autho-
rized Agency Policy.

FM AND AM TWO-WAY RADIO - SSB AND ISB COMMUNICATIONS

« CONTROLATOR FUEL CONTROL & DATA EQUIPMENT ¢ AMECO*
HAM, CB AND SWL EQUIPMENT

A DIVISION OF AEROTRON, INC. CLIP THIS COUPON —OR WRITE
TO US, MENTIONING THIS AD.

[T1 I'm interested in the Aerotron story.
[[1 I'm interested in the Ameco story.

NAME
ADDRESS
AEROTRON .-
U.S. Highway 1, North STATE ZIP

Raleigh, North Carolina  p——
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POSTPAID!

ALL BAND
VERTICAL

| WRLY
WYG MARK IL

Wew low cost vertical an-
tenna which can be tuned to
my amateur band 10—80
meters by simple adjustment
of teed point on muatching
base inductor. Efficient
radiator on 10, 15, 20, 40, 75
«md 80 meters. Designed to
be fed with 52 ohm coaxial
cable,

onveniently used when in-

talled on a short 1-5/8'¢
mast driven into the ¢round.
simple additional grounding
wire completes the instal-
lation. Roof. top or tower in-
stallation. Single band oper-
ation ideal for installations
of this type. Amazing ef-
iiciency for DX or local con=-
tacts. Installed in minutes
and can be used as u port-
uble antennda.

Mechanical Specifications:
Overall height - 18' As-
sembled (5 Knocked down)
‘Tubing diameter — 1}4'’ to
7/16''. Maximum Wind Un-
gquyed Survival — 50 MPH.
tfatching iInductor ~— Air
Wound Coil 3%'' dia. Mount-
ing bracket designed for I-
£/8'" mast. Steel parts irri-
dite treated to Mils Specs.
Base Insulator material -
Fiberglas impregnated sty-
rene.

Electrical  Specifications:
Multi-band  operation — 10-80
meters. Manual tap on match-
ing inductor. Feed with 52-75
ohm line (unbalanced). Maxi-
mum power — 1000 watts AM
or CW-2KW PEP. Omnpi-direc-

tional. Vertically Polarized.
WORLD RADIO

m LABORATORIES

3415 West Broadway

Council Blufts, lowa
{1 Check enclosed. OO Ship
one WVG MK. II @ $15.95
Postpaid,

Name

Call

Address
City.
Ctate

|
|
|
x
|
|
|
|
|
|

WA4FVP, ex-K8GDD, is u Silent Wey, K8YON joined
the Air Force. W8YAE was¢ married, ZL2AN and his wife
visited with K8KFO. Massillon ARC’s M ARC tells us
the club saw slides and heard a tape cummentary ahout
f:mzland presented by W8FSM. According to Mt. Ver-
nun's ABLEN Newsletter the club toured the Pittshurg
Plate tilass plant. Warren ARA’s O-Match sauys WERQ,
the lwlder of more than 250 awards. is plannmng on quit-
ting the ham bands for stamp-collecting. W8UPH made
the BPL in June. The Sunday Noon Naggers Net’s 1960
officers nre WASKXB, pres.; WABFAA, vice-pres.; WAS-
HZO, secv.; WABNDB, treas.

Nets Freq. Ness, Q7O #ercentage

BN 4580 29 183 6,39

OSSB 3972.5 4 608 1137

Traffic: (June) WSUPLL Y21, \WWSRYDP 304, WASCFJ 21K,

KENCV 191, WASPMN 166, WSDAE 146, W8OU'U 47,
W8BZX %6. KSUBK &4, \WASFKD 79, WASBTE 74, K-
VMI 70, K$YSO 64, WASAUZ 62, KBLGA 55, KRRYR 48,
W8DQD 38, WARLAN 38, W8LAG 25, W8TV 24, K8BNL
23, WSWEG 18, KSLGB 11, £3DDG 9, W8GOE 9. W A8-
MHO 9. WBEEQ 5, W8LZE 5, WSERD 4, \W8IBX 4. WAS-
QMZ 4, WASIXAT 3, WSETW 1, K&MMZ 1, WASPOE 1.
(May) WASJXDM 41.

HUDSON DIVISION

EASTERN NEW YORK—=CM, George W.
W2EFU—SEC: W2KGC. RM: WAZVYS. PAM: W2IJG
Sectinn nets: NYS on 3670 ke. nightly at 400 GMT;
NYSPTEN on 3925 ke. nightly at 2300 GMT: ESS on
3390 ke. nightly at 2300 (¢MT. Fndorsemment : \VB?D\L
as ORS. Your SCM received messnges from field Day
groups in Albanv, New Rochelle, Kingston and Schenee-
tady. K2LLK spoke on his experiences at the South Pole
to # group at the Westchester Club. Up in Albany., WA2-
C'KW gave a guided tour ta the club through the new
eivil defense building at the State (*wmpus Complex.
Field Day plans featured the June meeting of the New
Rochelle Club, June was Family Night at the Schenec-
tadv Club, with Professor Harlow ot Union College dis-
cussing ‘‘Giardens of the Northeast” for the XYLs. K2-
I0W won Schenectady’s Broughton Award for meritori-
ons service ax EC, WA2SFP won the trophy ior top LIS,
honors during the Oet, €!€) World-wide DX Contest. Jim
placed fifth among the world's amateurs, Congrats.
WB2NVJ is a new General Class licensee in New Rochelle.
WB20TR ix mobile on 75 and 20. New Equipment at
Westchester (o, Civil Defense is heing imstalled under
the supervision of WB2FVD. WB2QYZ is proud ot his
new HQ-110. W2URP and WB2HZY received certificates
of merit for Armed Farces Day cade copy, \WB2HXZ is
working on a 432-Mec. klowatt. Sorry to report that
WB2HYA has been on the sick list. YW2MEK is the new
EC for Schenectady Connty, Traffic: WB2HZY 146, K2-
SJN 86, WA2VYS 82, WoTHE 68, W2ANV 29, W2PKY 17,
W20DC 16, W2URP 16, WB20TR 15, W2BXP 13, WA2-
HGB 13, WA2JWL 13, WB2HXZ 10, WA2ZPD 10. WB2-
DXL 7, WA2QEG 6, WB2QYZ 6, WB2VHZ ¢, K2AJA 2.

NEW YORK CITY AND LONG ISLAND—SCAIL,
Blaine 3. Johnson, K2IDB—Asst, SCM : Fred J. Brunjes,

K2DGI. SEC: K20VN. Section nets:

NLI 3630 ke. 1915 Nightly  K2UFT - RM
VHF Net 1458 Me. 2000 TWTh W2EW - PAM
VHEF Net 146,25 Me. 1900 FSSnM ~ W2EW - PAM
NYCLIPN 3932 ke. 1600 Daily WH2DXM - PAM
NLS&(Slo) 3630 ke, 1815 Nightly  \WB2SLI-RM

8(S
NYC-LI AREC Nects: See Dec. {43 column fov sheds.

K2DKK. WA2UWA4A, \WB2DXM, WB2EMJ, WB20CA,
WB2SLH and WB2RBA all got together to sce what ev-
erybody laoked like, \WWB2SLI finished the new kever with
a prayer that it holds together until the next CD Party.
WA2UWA, WB2FHP, WB23RN and WB2RPP had the
Eastern Sufiolk ARC station, WB2RWD. fired up for
traffic-handling at the Sag Harbor Whaler’s Festival,
WR2SLH's first stint as recording secy. of the NLI Plan-
ning C'ommittee resnited in 10 pages of ciose-spaced
notes—some plans! WB2FAJ chugged the NYCLIPN
gang ont to helrl Day 1n his machine of rare vintage.
WB2RQF also is NOFLO of Navy MARS, WBZTNY/
bicycle-mobile, has velocipede- will QXL W-\2DTY i
handling Vietnam traffic on Navy MARS. K20VN, who
painted six rooms in between five FLIRC mertings, went
hauk to work for u vacution! \While at the beach c¢lub at

Tilden, W2PF also was able tu be at the W2AVD.2
led Day site. \VB?.MBU of the V.H.F. Net, just put
up a 40-ft. tower and I’ beam to mid his v.h.f, traftic
range, Wanted: \mateurs with the rare combination of
(1) equibinent to =pan the gult hetwixt 145.8/146.25 Ale,
and 3630/3932 Lke. (2) willingness to exrrcise snch equip-
ment for short hours (with shorter pay) and (3) ability
to reluy tratlic in the form received. Applicants must
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SPECIFICATIONS:
240 watts P.E.P. input on single sideband,
180 watts cw input, 75 watts AM input with
carrier insertion,
Two 6146B tubes in Power Amplifier.
Complete band coverage, 50-54 mc.
Velvet smooth vernier tuning covers 500 ke,
calibrated in 5 kc increments.
Transmits .and receives on Upper Sideband.
2.8 kc bandwidth with crystal filter at
10.7 mec. v
Singie conversion design for minimum image
and spurious.
40 db unwanted-sideband suppression, 50 db
carrier suppression,
Receiver noise figure better than 3 db. 6HAS
triode R.F. amp., 6HAS triode mixer. Includes
Separate AM detector.
Automatic noise limiter.
Audio response essentially flat from 300 to
3100 cycles. i
Pi output coupling for matching wide range
of load impedances.
Meter indicates either cathode current or
relative output for optimum tuning and
loading.
Provisions for adding 500 kc calibrator, or
plug-in Vox unit.
Dimensions: 5% in. high, 13 in. wide, .11 in.
deep. Weight: 17 Ibs.
Automatic noise limiter.
Price, amateur net:
Swan250 ................ ...l $325

External VFO for separate transmit-receive
control available soon.

{swax monrL 230, BLOCK bu.omu|

OCEANSIDE, CALIFORNIA

SWAN 250

6 METER

SSB TRANSCEIVER

6 Meter Band Openings Increase!

With sun spot activity now on the increase, 6 meters is
rapidly becoming one of the'most interesting bands to
operate, and the next few years will undoubtedly see
tremendous activity on this band. Sporadic E openings
are occurring several times each week over all parts of
the country, making excellent contacts possible from
Coast to Coast and over intermediate paths. With long
F2 skip and trans-equatorial propagation to look for-
ward to, plus the consistent ground wave and tropo-
spheric scatter contacts made possible with the power
of the Swan 250, there is practically no limit to the
ggerating pleasure you can find in the VHF world above
me.
The Swan 250 is at its best in the SSB mode. for which
it was primarily designed. With 240 watts PEP input
and an average beam antenna, its talk power does an
outstanding job. To work your AM friends you simply
insert carrier to 75 watts input, and they will read you
loud and clear. AM reception is provided for by the
receiver function switch. Also, a noise limiting circuit
is effective on both AM and SSB.
The Swan 250 is engineered to provide the same excel-
lent voice quality which has become the trademark of
all Swan transceivers. And, naturally, .the same cus-
tomer service policy, second to none, applies to our
VHF models.
If you are seriously interested in working 6 meters, see
the new Swan 250 at your dealer. We are delivering
now, but the back order list is getting longer, and we
suggest you place your order soon.
73 Herb Johnson
W6QKI

Oswan

ELECTRONICS CORP.
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1000 watt (p.e.p.) mobile antenna at
a mini-power pricel Quick- cunnect
nigh power inductors for 160°80-40-
20-15-11-10 meters have exceptional
figure of merit—*"'Q'—measures 230
on 80, rises to 350 on 15 meters!
Webster Invites comparison of this
sky power antenna particularly its
high etficiency space wound coils,
suspended—not molded—inside a
protective all-white housing. Also
compare the precision-machined,
hinged column assembly that re-
{eases coil/whlp for right-angle lay-
down. Lockup is fast, positive.

install BIG-K—give your mobile sig-
nal a real sendoff. Two handy lengths
for bumper and deck mounting: 93~
and 77” overall, respectively. And
use the money you save to buy a fine
Webster antenna mount.

*160-meter coll 300W p.e.p.

"™ hand-spanner

Want a fully streamlined antenna that
will handle 500W p.e.p.? Buy Band-
spanner. Single antenna covers 80-
40-20-15-11-10 meters and MARS.
Raising or lowering top whip contacts
Internally exposed inductor turns,
sets exact resopance. Two models:
117”7 and 93” overall. Fiberglass
column and stalnless steel top whip.

mounts

Model SHM, single hole
de luxe mobile mount.

e e s

Model THMD, de luxe
3-hole mobile mount,

Model BCM, bumper chain
mount. (spring not supplied)

Write for free descriptive brochures

RAYTHEON COMPANY
213 East Grand Avenue, South San Francisco, California 94080
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meet requirements (1) and (2). Requirement (3) \nll be
provided with On the Job Training Program.” Al-
thongh, Ph.D.FE, Electronies with ("P-65 s desiruble,
upplicants with kindergarten and C'P-13 will be given
every considerution, Don't miss this once-mn-a-Jifetime
opportunity to improve yvour ‘" Amateur [mage.'” Apply
now to W2EW, K2UFT, WB2DXM or WR2SLL They an
waiting to process yvour mpln ation! Be the first in vour
neighborhood to be an NYCLI Linisoncer! A BPL cer-
tificate was nwarded to WRB2RWD., AREC Kings 2, 6 and
10 met at WA2GAB'’s abode. WB2AWX, who Is wurkinz
at the Post Office for the swumer, now knows how the
QSLs get lost, WB4APN is sajourning with the Navy in
this section this swnmer. Lt. Commander W2TUK js the
new Commanding Oftficer of the Freeport Naval Reserve
outfit, WB2TCS was awarded a net certiticate for the
V.H.F. Net. WA2YQW is playmg 15 meters ou u new
Eico 720, WB2QWZ hus a new linear ready for 2 meters
while WB2EYS is heatin' the dickens out of the #-meter
skip with a new three-clemnent! YWB2IIA is now ready
with n Drake 2B, BW-6100 and a something, or other,
tribander. New Ofticers of the NYRC are W20MM. pres. ;
WA20VC, vice-pres.; K2CON, treas.: W2NJS, secy. This
club meets every 2nd Mon. at 2000 at the George \Wash-
ington Hotel, 23rd & Lexington, N.Y.C. Hams and SWLs
visiting the citv are encouraged to drop in, Tratlic: WA2-
UWA 476, WB2SLI 429, WB2RWD 180 W2EW 136, WB2-
AEK 131, WB2EUH 107, WB2SLH 93, WB2KAJ 74, WB2-
RQF 84, WR2S1Z 45, \WWB2TNY 33, WA2LJS 25, W A9DTY
24, K20VN 23, W2DBQ 22, WB4APN/2 16, W2KC 15,
WB2TCS 14, WBR2MBU 12, W2PF 12, WA2PMW 8, WB2-
UV 5, W AZQJ U 4, WB2BKS 2, WB2AWX 1.

NORTHERN NEW JERSEY—SCM, Edwurd TF.
Erickson, W2C'VW—JAsst, SCM: Louis J. Amoroso, W2-
1.QP. SEC: K2ZFI. NNJ section nets:

NJIN 3695 ke, Daily WB2AEJ - RM
N.J Phone 3900 ke, kix.Sun.,  W2PEV - PAM

NJ Phoue 3900 ke. S W2ZI - PAM
NI6 51,150 ke, 1 1:00 . M-W-Sat. K2VNL - PAM
NJ2 146,700 ke,  10:00 p.M, Tu-Sat.  K2VNL-PAM

Field Day messages were received by your SCM from
WB2KTO, K20DP, WA2UZH, W2RJ, K2ZSS, W2GLQ,
K2GQ, K2HFL, WA2UOO, K2PTZ, WA2IDW, WB2FUW
has been making the rounds of the trathc nets. WASRK
is promoting trattic work among Novices, WB2JWB spent
hig vacation on i cross-country trip. K2KDQ mobiled to
St. Lonis, The AREC Tratlic Net, 50,360 ke, 7:45 r.u.
local time daily except Mon., still is looking tor tratlic,
WB2GFY spent his vacation in EA-Land. W2QNL 1re-
ports thaut the BSP Net meeis at 1 p.M, Sun, on 3647 ke,
This is primarily for hams associated with the Bell Tel.
System. WB2LUT spent his vacation on (lape C'od. WB2-
QGB has a new HQ-10 scope. WB2IWWH has a new DX.-
40 and v.k.o. and ix trying to estahlish a rag-chewers net
on 21,300 ke. late evenings. WB2SQC is i new membher of
the EASN, 3748 ke., 6 p.M. daily (slow speed). WB2BXK
has 34 states, 10 on 2 ineters. WB2SEZ is a new member
of NJN aud EASN. W2NIY has moved to Hillerest
Heights, Md. The CGonyagle Net operated FD ut the
QTH of K2AAM. W2CZM completed a new hame-hrew
8.8.b. rig. WB2UFV has 48 states worked. WA2TEK stull
is trying to drum up uetivity for a RTTY net on 3625
ke, following his (OBS transmisgion at 5 P.M. local. WB2-
HLH has 80 countries worked. WA2RIN gnt hig first
taste of 220- und 432-Me. operation on I'D. K2RDX
has standardized the coux connectors in his shack, WB2-
MXZ has a new eleven-element 2-meter heam, W B2QMP
has worked 13 counties out of 21 in N.J. using only 3
watts on 2 meters, WB2ZKLD has 11 states on 3-meter
s.m. The Central N.J. V.H.F, Socicty Net meets on 50,-
250 and 146,160 ke. Thurs. at X p.ar. loeal time. The Mon-
month  County Radio Mmateurs Luncheon takes placa
the 2nd Tue. of euch month ut the C'olt’s Neck Inn, 12
noon. Everyone is invited. W2KJR does the excellent art
work on the announcements. K2AGZ luns a new §2-81 and
soon will be on RTTY, K8DIU is stutioned at ket. Mon-
mouth und operates I\ZUS\ K2)1)TV is back on the air
after an illness, K2YI'E is in the Army ‘Medical Corps
and has the eall KLTFOW, and wants to talk to the N.J.
gang on 14290 s.s.b, K2IPY is stationed at I't. Mon-
mouth in the Army Nm\e Corps. WB2JGD received the
WAC award. K2BMT is active ngain after completing
his education. The Irvington RAC will visit ARRL Ha.
Oet, 30, OO reports: (June) K2BEV 27, K2AGZ 25, W2-
TPJT 22. (May) K2BEV 18, Trattic: (June) WB2FTW 405,
WB2AEJ 178, K2VNL 158, WB20HK 113. \WA2SRK 64,
WR2JWR 41, K2KDQ 39, W2CVW 38, K2ZFI 36, K2EQP
24, WB2GFY 23, W2QONL 19, WA2TAF 9, WB2LUT 7,
RK2MFX 6, WB2QGB 6, W2DRV 5, W2ABL 4, WB2SQC 4,
WRB2WWH 4, WA2UZH 3, WB2BXK 2, WB2ICH 2, W2-
PEV 2, WA2CCF 1, W2EWZ 1, WB2SEZ 1. (Muy) W2-
;Il},ﬁ' 278. WB2QMP 30, W.A2SRQ 14, K2BEV 7, WBa-



Who else but EICO

Pro all the way, from concept to execution — that’s what ham editors say
about EICO. Critical customers agree, and like the low price, too.
They’ve made the 753 kit, for example, the industry’s hottest
seller. And the new 717 Keyer seems headed for the same fate.
Highlights of both give you some inkling why:

The EICO 753 is a complete 3-band
transceiver, otfering §SB/AM/CW oper-
ation with conservatively rated 200 watts
PEP on all modes (rated for maximum
efficiency rather than maximum possible
input power). A new Silicon Solid State
VFO provides full coverage of the 80, 40,
and 20 meter bands. Assembly is made
faster and easier by VFO and IF circuit
boards, plus pre-assembled crystal lat-
tice filter. Rigid construction, compact
size, and superb styling make this rig
equally suited for mobile and fixed sta-
tion use. The EICO 753 is at your dealer
now, in kit form and factory-wired.

FEATURES: High level dynamic ALC pre-
vents flat-topping even with extreme
over-modulation. Automatic carrier level
adjustment on CW & AM. Receiver offset
tuning (10 kc bandspread) without alter=
ing transmit frequency. Front panel se-
lected STANDBY, VOX, or P-T-T opera-

tion. Unique ball drive provides both 6:1
rapid band tuning and 30:1 vernier band-
spread with single knob. The Model 753
;szgg outstanding value factory wired at

EICO Mode! 751 AC Supply/Speaker
Console: Provides all necessary operat-
ing voltages for Model 753. Incorporates
PM Speaker, conservatively rated com-
ponents and silicon rectifiers for mini-
mum heat and extended trouble-free life.
Includes interconnecting plug-in cables.
Kit $79.95 Wired $109.95

SPECIFICATIONS: Output Voltages: 750
volts DC at 300ma, 250 volts DC at 170ma
— 100 voits DC at 5ma, 12.6 volts AC at
4 amps. INPUT VOLTAGE: 117VAC.

EICO Model 752 Solid State Moblile
Power Supply: (Not Shown). For use with
12 volt positive or negative ground sys-

tems. Fully protected against polarit\{
reversal or'overload. Output voltages
identical to Model 751.-Input voltage
11-14 volts DC.

Kit $79.95 Wired $109.95

The ideal accessory for the CW ham—
the fully automatic 717 Electronic
Keyer. 1t provides self-completing'clean.
cut dots, dashes, and spaces accurately
timed and proportloned from 3 to 65
WPM in four overlapping switch-selected
ranges with vernier control of all speeds
within each range. Matches EICO 753 in
appearance to make it a perfect . table-
top companion unit.

FEATURES: Output Contacts — 25 volt-
ampere dry-reed SPST relay. Built-in ad-
justable tone and volume oscillator with
a 3 x § inch speaker for monitoring. Can
be used as a code practice oscliilator.
Kit $49.95 Wired $69.95

For FREE catalog and Amateur Radio brochure write to EICO 131-01 39th Ave., {5IPaV;
QST-9, Flushing, New York 11352 b l( ()




CAN YOU SOLVE
THE TOPLESS
PROBLEM IN

SAN FRANCISCO?

You can if you are a graduate engineer with experience
in designing solid state SSB transmitters/receivers.
Raytheon, manufacturer of the SB-34, needs such a man
to direct its SSB engineering projects in San Francisco.
Unique opportunity to see your designs come alive in a
completely non-military operation.

Environment leaves little to be desired. Small company
atmosphere with large corporation advantages; equip-
ment—funding—technically competent associates—en-
ergetic, forward-thinking management.

Work in an area with unequalled blending of urban and
suburban living . . . only ten miles from San Francisco.
Excellent schools.

Send resume with salary requirements or call collect to:

Mr. J. C. Aldige
Raytheon Company
213 East Grand Ave.
South San Francisco, Calif. 94080
(415) - 589-7474

An Equal Opportunity Employer
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MIDWEST DIVISION

TOWA—Acting SCM, Verlin B, Rowley, KOBRE—SEC:
KOBRE. The new officers ot the Pleasant, Valley High
School Kadio Chith are WAOLZE, pres.: WAOLZO, vice-
pres.: WNOQJK, seey, This club has been active for
only two years but in that time the einh station, WAO-
HLXW has earned WAS, WAC ind DXCC. 75 Meter Net
woports QNT 1522, QTC 234, sessioms 26, Tratlic: (Junm
WOULGG 2611, WAODEM 178. WOUST, 99, WAOJU'T 55,
ROBRE 45, WADDAG 30, WOKGN 30, \WWAODYV 25.
WAOAFY 24, WAOGJEG 21, WAOQGPL 17, WOFDM 11,
WAOIYH 13, WAOMIH 11, KOKAQ 9, W ONGS 7. WO-
BER 4, WA0JOLA 4, WAQOGBD 2, (May) WADJEG 47.
&)}II‘)II'I; WADJEG 92, WAQPDAG 35, KODYS 12, \WO-

KANSAS—SCM, Robert M., Summers, KOBX
SEC: KOEMB. RM: WAGJIL PAM: KOJMF. V ll F
PAM: WOHAJ. .\ preliminary report on the Topeka tor-
nado from WONQI, EC Zone 3 ‘l'opeka, notes that 8 to
10 thousund informal messages und 450 foriunl messages,
were handled, KQJMF reported 142 formal messages,
W\WN reported for June, QNI 430, QTC 6, not including
the Topcka tornado n('u.ltmn On June ¥ the \Weuther
Net wus reopened at 1910 ST just after reports were
heard of tornadves hitting Manhattan, Shortly thercatter
Topeka was it and the KWN wuas used for many hours
wuthering tratfic for Topeka until WOQNI took over us
courdinator in the Topeka sren. OES WOTFTI reported a
nice log for the June 11-12 V.ILF. Contest. The Hum-
hutehers Picnic at Warsaw. Mo., wax 2 vomwplete success
with about 160 rr\zntened peuple The (‘entral Kunsas
Radio Club of Salima is in the process of changing its
name to Central Kaunsus Amateur Radio Club, Ine. Ly-
ons, Kans,, now has WAQOOPO ax the eall of the Lyons
Schonls Amatewr Radio C lub Salina had about 180 reg-
istered at its Hamfest June 5. Zone 10 EC. WOVRZ, re-
ports the Zone AREC Net mceh Sun. at 11:30 s, CST
on 3920, The new EC tor Zune 15 ix KOUVH, Selden.
Kenewed: WOFDJ, WOVBQ as ORSs; KOEMB, KO-
GZP a5 OBSs. June net reports:

Net Freq. Day Time (ST QNI ore

QRS 3610 Daily 1900 173 &3
Sun, ORO0

KPN 2920 AM-W.F 0645 151 52

KSBN 4920 Daily 1840 411 08

KWN 2920 Daily 1800 430 n

Ks EC 3920 sun, 1300 2 h

Tratlic: WOOILJ 695, IKOJMF 519, KOGZP 389. KOGII
191, WAQMLE 182, WOINH 134, KOHIGI 114, KOEMB
102. KOBXE 61, KOKED 55, I\OOLH 0. KOMRI 38,
WOAVX 35, KOLPL 25, KOMZZ 19, WAQLLC 18, WAQ-
CCW 17, WOFDJ 8.

MISSQOURI—SCM, Alfred F. Schwaneke, WOTPK
—\WOBUL renewed as SEC, PAM and OPS, WAOCWYV
RS and KOONK us RM. SEC WOBUL received I'D
wessages trom WOAIM, WAPQAPC, WOBRI. WOBRN,
WOCTV, WAODGG, WOEAQ, WOGWX, KOJPJ WO-
KDU, WAQOMTM and WORU H. Yonr RCM received FD
messapges  from KOALC, KOAXU. WOBRI, WOCBL.
WOEAO, WOEBE, \WAQFLL., WAOFXD, WOGBX,
WOLIR, WOMKJ and WORFU. Congratulations ta
WAOCMO on receiving o Public Service Award., Mo-
SSB Net held extra sessiong to assist in elearing tratlic
tor the Topeka, Wans, tornade. Keports  show that
WAOBHG. KDGZP, KOHGI. WAQHWJ, KOJPS, WO-
KOL, \\’5()1\ KOONK, KOPSD, KOTCB and “OUYI\
assisted in the tornado traffe. W \QE.\IS ioined WAO-
HQR at Roy Scout Camp for FD. WOMIM has a new
HQ 170 WAOKNW is moving to Brunswick with the
XYL und new harmonic, HC1HL und family visited with
T'QUNK en route to a new assignment in Africa, After
passing the Gen. Cl test KOPEG found the elevator
out and had to walk all 31 flights down from the FCC
uttice. Net reports:

Net Freq.  Time Daus

MEN 2330Z M-W-F

Sexi. ():VI OTC Mar.
13 WGBI rL

MoSSB 24004 M-Sat. 464 112 KOTCB
MoPON :'21002 M-F 226 99 WeHVJ
MTTN 23002 M-F 180 73 WAPELM
MON mnr)L Daily 187 172 WaWYJ
SMN 0400Z Daily 5 37 29 KPAEM
OMO 2200Z Sun. 4 10 20 WAGFKD
MSN 03007 muv 3 3% 4 WEONK
MNN 1800Z M-Sa 26 40 8 WgouD
PHD 0130Z Tue. ((:MT) 4 41 1 WA@FLL
HBN HNH0 (80SZ M-I 22 556 193 WAPHWJ

HBN (May) 22 688 130 \WABHW)

Trathc: (Juney KOONK 1139, WAQFKD 342, WOTDR
206, KGAEM 257, KOJPS 172, WOWYJ 162, KOTCB 144,
WAOHQR 95, WAGEAMX 8f, WOHVJ 79 WOOUD 72.
WOEEE 61, WAQFMD 48. WAOLYE 48, WORTO ¢7.



What's NEW in

Communication
Antenna
Systems?

CAT.NO. }
220-509

2
CAT.NO. 522-509

CAT. NO. 522-509 DUPLEXER

CAT. NO. 522-509 Duplexer for 450-570. Mc is an en:
tirely new duplexer providing isoiation in excess of 100
db between the transmitter and receiver at the transmit
frequency and in excess of 40 db at the receive fre-
quency. This isalation is maintained for transmit to
receive separations of 2 to 20 Mc.

NEW!

CAT. NO. 220-509 SUPER STATIONMASTER

is a second generation antenna growing out of 30,000
STATIONMASTERS and ten years of experience with
this type array. The new antenna has all the qualities
of its predecessor, plus new features not now available
in any antenna made for the land mobile services.

Because of its exceptional bandwidth, the SUPER STA-
TIONMASTER is produced in three ranges which cover
the VHF band, 150 to.159 Mc, 157 to 166 Mc, 165 to
174 Mc. A10 db— 10 Mc wide version, CAT. No. 455-509,
is available to cover 450 to 470 Mc in two ranges.

Then, check this new 64-page Antenna Handbook
for up-to-the-minute specifications and data cov-
ering the complete CPC line of base station an-
tennas, vehicular antennas, railroad and aircraft
antennas, accessories, cable systems ete. For in-
stallers and specifiers of two-way mobile radio
equipment, there is a special laboratory and field-
tested data section. Reserve your copy now!

CORPORATION

“CHECK THESE
CPC DEVELOPMENTS
AS STARTERS!"

NEW!

WIDER ADAPTABILITY
FOR THE POPULAR
CAT. NO. 251-509
2.5 db VEHICULAR
GAIN ANTENNA

CAT. NO. 551-509 con-
sists of the radiating ele-
ment of Cat. No. 251-
509 equipped with a
rounting stud to fit the
standard GE, RCA, or
IPC Roof Top Mounts.

CAT. NO. 554-509 con-
sists of the radiating ele-
ments of Cat, No. 251-
509 and an adaptor to
fit the standard Motorola
Roof Top Mount.

CAT.NO. | CAT.NO.
NE W! 551509 | 554509
Additional CPC antennas
and accessories ‘are be-
ing featured in the CPC

Handbook now going to ;
press. Watch for them! ] e

Address inquirles tos
MARLBORO
NEW JERSEY 07746
Tel. (201) 462-1880
West Coast:
1.0S ANGELES
CALIFORNIA 90065
Tel. (213) 245-1640

tvi1rs

PI—IELPS DODGE ELECTRONIC PRODUCTS
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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" mast.

INCLUDES
* FREE: RIGID BASE
MOUNT

* PRE-DRILLED TOP
PLATE — For TB-2
thrust bearing.

* HIGH STRENGTH STEEL
TUBING LEGS. Solid
rod, "W’ bracing.

¢ EASY MAINTENANCE —
No guys or house
brackets needed.

¢« RISES TO 51 FT. —
Nests down to
21 ft.

* HOT DIPPED
GALVANIZED AFTER
FABRICATION!

All welding by
certified welders.

IMMEDIATE DELIVERY

536260

FREIGHT PREPAID INSIDE
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